
W. 13. No. GGO 
Roceivcd Auqiist 12,lOiS 
Issuad Oct. 20, 191s 

U. S. DEPARTMENT O F  AGRICULTURE 
? V E A T I I E R  B U R E A U  -- . 

CflAIXLES I?. MARVIN, ClLief 

AEROLOGY No.  T 

I. FREE-AIR DATA AT DREXEL, REBE., AND ELLENDALE, 
JANUARY, FEBRU- N. DAM., AEROLOGICAL STATIONS. 

ARY, AND NARCH, 19lS, INCLUSIVE 
By Tnx AEROLOGICAL DIVISION, WILLIS RAY G ~ ~ E G Q ,  I n  Clinrge 

11. FREE-AIR TENPERATURES DURING THE COLD WINTER 
OF 1917-18 

By  ILLIS IS 11AY GRECIG 

111. TRE ELLENDALE AEROLOGICAL STATION 
By VINCENT E. JAKL 



National Oceanic and Atmospheric Administration 

ERRATA NOTICE 

One or more conditions of the original document may affect the quality of the image, such 
as: f 
Discolored pages 
Faded or light ink 
Binding intrudes into the text 

This has been a co-operalive project between the NOAA Central Library and the Climate 
Database Modernization Program, National Climate Data Center (NCDC). To view the 
original document, please contact the NOAA Central Library in Silver Spring, MD at 
(301) 713-2607 x124 or ww\v.reference@,nodc.noaa.gov. 

LASON 
Imaging Contractor 
12200 Kiln Court 
Beltsvilie, MD 20704-1 387 
March 2 1, 2005 



CORRIGENDA. . 
Supp lemen t  No. S (Aerology No. 1)- 

Yuppleir~ent No. 6 (Aerology No. 2)- 
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iiietcrs wsw. instead of w., and at  1,500 meters sw. instead of w. 

of fl. m. 
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SUPPLEMENTS TO THE MONTHLY WEATHER BEVIEW. 

During the summer of 1913 the issue of the system of publications of the Department oE Agriculture was changed 
and simpmed $0 as to eliminate numerous independent series of Bureau bulletins. In  accordance with this plan, 
among other changes, the series of quarto bulletins-lettered from A to Z-and the octavo bulletins-numbered 
from 1 to 44-formerly issued by &he U. S. Weather Bureau have come to their close. 

Contributions to meteorology such as would have Iormed bulletins are authorized to appear hereafter as Supple- 
ments of the MONTIILY WEATHER REVIEW. (Memorandum from the Office of the Assistant Secretary, May 18, 1914.) 

These supplements comprise those more voluminous studies which appear to form permanent contributions to 
the science of meteorology and of weather forecasting, as well as important communications relating to the other 
activities of the U. S. Weather Bureau. They appear a t  irregular intervals as occasion may demand and contain, 
approximately, 100 pages of text, charts, and other illustrations. Subscribers to the MONTHLY WEATHER REVIEW 
receive the SUPPLEMENT without extra charge. Copies may be procured a t  the prices indicated below by addressing 
the Superintendent of Documents, Government Printing Office, Washington, D. C. 

S U P P L E M E N T S  P U B L I S H E D .  

No. 1. Types of storms of the United States and their average movements. By E. H, Bowie and R. H. Weight- 
man, Washington, 1914. 37 p. 114 ch. 4". Price 25 cents. (W. B. No. 538.) 

No. 2. I. Calendar of the leafing, etc., of the common trees of the eastern United States. By G. N. Lamb. 
19 p. 4 figs. 11. Phenological dates, etc., recorded by T. Mikesell a t  Wauseon, Ohio. By J. Warren Smith. 73 
p. 2 figs. Washington, 1915. 4'. Price 25 cents. (W. B. No. 558.) 

No. 3. (AeroZogy No. I . )  Sounding balloon ascensions at  Fort Omaha, Nebr., May 8, 1915, etc. By W. R. 
Blair and others. 67 p. 23 f igs. Washington, 1916. 4'. Price 25 cents (W. B, No. 592.) 

No. 4. Types of anticyclones of the United States and their average movements. By E. €1. Bowie and R. H. 
Weightman. Washington, 1917. 25 p. 7 figs. 73 ch. 4'. Price 25 cents. (W. B. No. 600.) 

No. 5. (Aerology No. 2.) Free-air data a t  Drexel Aerological Station: January, February, and March, 1916. 
By W. R. Blair and others. Washington, 1917. 59 p. 6 figs. 4'. Price 25 cents. (W. B. No. 603.) 

No. 6. Relative humidities and vapor pressures over the United States, including a discussion of data from 
recording hair hygrometers for a period of about 5 years. By P. C. Day. Washington, 1917. 61 p. 7 figs. 34 
charts. 4'. Price 25 cents. (W. B. No. 609.) 

Free-air data a t  Drexel Aerological Station: April, May, and June, 1916. By W. R, 
Blair and others. Washington, 1917. 51 p. 4 figs. 4'. Pricb 25 cents. (W. B. No. 619.) 

Free-air data a t  Drexel Aerological Station: July, August, September, October, 
November, and December, 1916. By W. R. Gregg and others. Washington, 1918. 111 p. 12 figs. 4'. Price 
25 cents. (W. B. No. 642.) 

No. 9. Periodical events and Natural Law as guides to agricultural research and practice. By A. D. Hoplcins. 
Washington, 1918. 42 p. 22 figs. 4'. Price 25 cents. (W. B. No. 643.) 

No. 10. (Aerology Nu. 6.) Free-air data at Drexel Aerological Station: January, February, March, April, May, 
and June, 1917. By W. R. Gregg and others. Washington, 1918. 101 p. 11 figs. 4'. Price 25 cents. 

(W. B. No. 651.) 
No. 11. (Aerology No. 6.) Free-air data at  Drexel Aerological Station: July, August, September, October, 

November, and December, 1917. By W. R. Gregg and others. Washington, 1918. 108 p. 11 figs. 4'. Price 
25 cents. (W, B. No. 658.) 

No 12. (AeroZogy No. 7.) I. B'ree-air data at Drexel, Nebr., and Ellendale, N. Dak., Aerological Stations: Jan- 
uary, February, and March, 1918. By W. R. Gregg and others. 11. Free-air temperaturos during the cold winter 
of 1917-18. By W. R. Gregg. 111. The Ellendale Aerological Station. By Vincent E. Jalrl. Washington, 1918. 
82 p. 10 @s. 4'. Price 25 cents. (W. B. No. 660.) . 

No. 7. (Aerology No. 3.) 

No. 8. (Aerology No. 4.) 
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FREE-AIR D A T A  AT D R E X E L ,  NEBR., A N D  E L L E N D A L E ,  N. DAK., A E R O L O G I C A L  S T A T I O N S ,  JANUARY TO MARCH, 1918, 
I N C L U S I V E  , 

By the AEKOLOGICAL DIvxaxoN, WILLJS RAY GHISQG, Meteorologist, in Charge. 

GENERAL STATEMENT. 

During the three months, January to March, 1918 
inclusive, kite flights were made at  Drexel on all but 12 
days, 5 o.f these failures occurring at  the end of February, 
when the gasoline engine was out of order. On the other 
7 days surface winds were too light for flying. The 
average altitude reached was 3,025 meters. The highest 
flight thus far made at  Drexel occurred on March 25, 
1918, when an altitude of 6,543 meters above sea level 
was reached. 

At Ellendale,' owing to delay in securing a suitable 
motor, kites were reeled in by hand and could therefore 
not be flown except under very favorable wind conditions. 
In spite of these limitations observations were obtained on 
65 days during the period, the mean altitude being 2,201 
meters, and the greatest height reached being 4,863 meters 
on February 20, 1919. Flights were begun at  Ellendale 
on December 17, 1917, three being made during that 
month. The data for these three flights may be found 
in Table 13. The number of flights and t'heir mean 
altitudes for the different months a t  the two stations are 
given in Table 1. 

TABLE 1.-Distribution and mean altitudes of kite ights at Drexel, 
Nebr., and Ellendale, N .  Dak., during fhc! period J.R anuary to March, 
1918, inclusive. 

I_x___ _I-_-- I__ - - 
DroXd. Ellondalo. 

--I-- ____ 
January. IFehrusry.1 March. January. IFeebruery.l March. 

Xumbr of Rights.. . . . . . 46 
Maen altitude, motors../ 2,959 1 3,3;; 1 

SPECIAL NOTES ON KITE FLIGIITY. 

DrmeZ, ATebr.-Junuary 1 1 .-" Unusually brilliant hulod, 
one of 22" and the other of 46", were observed during 
the forenoon of this day. The snialler halo was first 
noticed about sunrise ~ n d  became complete when the 
sun had roached an altitudo of 2'3'. Two very bright 
parhelia and an upper tangent arc were observed. Por- 
tions of a parhelic circle passed through the parhelia and 
the sun, one part extonding from the sun to the 46" halo 
a t  the right, and the other part from the'22" halo to the 
 GO halo at the left. The parhelia, when the sun was at  a 
low angle, were elongatod vortically, but became very 
nearly circular by 1 : O O  p. m. The arcs of the parhelic 
circle were lust seen at  10: 25 a. m., when the sun had 
__I_- I_--________- ----.._c_ 

I For n duscrtption of thfs station 500 p. 12, this Sup~~lemont. 

reached an angle of 20". The upper tangent arc was 
about 10" in length and at  the point of contact with 
the halo was exceedingly bright. 

"The 46" halo was first observed at  8: 50 a. m., when 
the sun was at  an altitude of 8'. This halo was less 
brilliant than the smaller one, its brightest portions 
being directly above the sun and near' the southern 
horizon, apparently indicating the presence of a circum- 
zenithal arc and an infralateral tangent arc, respectively. 
These, however, were not well developed. 

' I  At the time of the occurrence of the halos very thin, 
cirrus clouds were prevent which could easily have been 
mistaken for haze. Later these dissipated and the sky 
was partly covered by alto-stratus and strato-cumulus, 
but the parhelia still continued."-fi. W. B. 

The last paragraph in this note is of considerable 
interest in view of the frequency, during the past winter, 
with which halos were observed, when no cirrus or cirro- 
stratus clouds mere present. 'In most cases they oc- 
curred when the sky was partly or entirely covered by 
relatively low clouds, such as alto-stratus, alto-cumulus, 
strato-cumulus, and stratus. See, for example, the 
records for January 10, 12, 16, 18, 30, and February 20, 
at  Drexel, Table3 10 and 11; and for January 10, 15, 19, 
28, and February 7 at  Ellendale, Tables 14 and 16. On 
all of these days it will be observed that the temperatures 
both at the surface and in the upper levels, were very low, 
ranging from - 20" t o  - 35' C., and the rolativc humidity 
was high, usually between SO per cent and 100 per cent. 
Under these conditions it is probable that the moisture, in 
condensing, assumed the form of ice needles rather than 
snow crystals, thus producing conditions favorable for 
the formation of halos. The question arises as to  tho 
propriety of cd ing  such clouds " stratus," even though 
their altitude cntitles them to that classification. Other 
accounts of the occurrence of halos when no clouds of the 
cirrus type wore present may bo found in the Monthly 
Weather Review for 1915, and January,3 
1916. 

Febiwwy 2, sc:7&s (No. $).-A lunar halo of 32" radius 
was observed a t  5:02 n. in. So far as known this is the 
first o1)servation of n halo, cither solar or lunar, with a 
radius of 32' that hw ever been reported, although 
B e ~ s o n , ~  in "Differont Forms of Halos and their Obaervn- 
tion," states that halos with radii of 26'-29' and 34'4s" 
have lieen observed on fivo or six cliflerent occasions. 

2 Wcolt~, J. R. A halo in the msking. XONTELY WEATHER REVIEW, Vol. 43, p. .591. 
* Kimball, H. €I. Solw nnd Sky Ratliutloii llcasuremcnts during J8nUaTy, 1916. 

' MONTHLY WFATIIER REVIEW, July, 1014,42, p. 443. 
bcONTnLY WEATHE11 XLEVIEW, VOl. 44, p. 3. 
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6 SUPPLEMENT NO. 12. 

Droso 1. 

3-yoar 
moan. 

Ellendale, I?. Dak.--January 15, 1918.--"At 10 :I7 
a. m., with four kites out and 3,000 meters of wire, a 
small patch of what appeared distinctly to be cirro- 
stratus clouds appeared in the southcast, somewhat lower 
than midway between the zenith and the horizon. Kite 
No. 21 was 2,500 meters out from the kite reel, at  an 
angle of about 36". Suddenly the observer at  the kite 
reel observed a streak in the cirro-st'ratus clouds, appar- 
ently beginning exactly a t  the point where kite No. 21 
appeared in the sky, and running perpendicularly toward 
the horizon, but stopping at  the lower edge of the clouds. 
The phenomenon resembled the rapid ripping of a piece 
of cloth. I was a t  the time observing tho direction of 
the clouds, which were moving rapidly from the north- 
west, and salv the streak distinctly immediately after it 
was coniplete. It was but a fraction of a degree in width, 
appeared as an opening in the clouds and cxtendcd from 
kite No. 21 downward about 10". Upon observing this 
phenomenon we stopped the reel, thus causing the lutes 
to rise rapidly, whilc the' clouds moved farther toward 
the horizon and gradually dissipatcd. The streak con- 
sequently separated from the kite and gradually short- 
ened, apparently from both ends, its disappearance 
taking about 3 minutes. At about the same timo the 

Ellen- 
dalc, 
1018. 

surface humidity rose, and low alto-cumulus clouds 
appeared, obscuring three of the kites. However, while 
the streak was obsorvcd not even bhe head kite showed 
any indication of being obscured by intervening 

For a description of similar occurrcnces at  Drexel, 
Nebr., and at  Mount Weather, Va., together with an 
attempted esplanation, see Supplement No. 11 (Aerology 
No. 6), page 5 ,  and &~oNTm.Y WEATHER REVIEW, Vol. 45, 
pagcs 269-270. 

clouds."- V. E. J .  

a Surfacc ............................................. 
500... ................................................ 
550. .................................................. 
1,000.. ............................................... 
1,250.. ............................................... 
1,500.. ............................................... 
2,000 ................................................. 
2,250 ................................................ 
2,500 ................................................. 

1,750 ................................................. 

2,750 ................................................. 

Fvec-Air Temperatures. 

Tablc 2 coiitnim ineuii monthly temperatures at  differ- 
ent levcls, as observecl at  Drexel and Ellendale during 
the period Jnriuary to March, 1918, inclusive; also, for 
purposes of comparison, the three-year means for Drexel 
and the five-year means for Mount Weather, Va. Ellen- 
dale is approximately 550 kilometers north of Drexel, 
and its tempcraturcs, both a t  the surface and at higher 
levels, are between 4' and 6" C. lower. At Drexel, 
temperatures at  all levels wore much below normal in 
January, prnctically normal in February, and consid- 
erably above in March. 

b-11.7 
-12.1 

-12.0 

-11.2 
-10.8 
-10.9 
-11.1 

-11.9 
-12.9 
-14.1 

-12.5 

TABLE Z.--!fe'enn monthly temperatures at Drexel and Ellendale fo r  January to March, 1918, Pncluuive; also, 3-year mcans at Dsexel, atid 5-year means 
at Z o u ~  t Weat?ier, Vu. 

- 7.1 

- 7.8 - 8.8 - 9.9 
-11.0 

-12.1 
-13.1 
-14.2 
-15.5 

-16.7 
-18.2 
-19.0 

Altitrde, sea level. 

-15.1 

-1G.2 
-17.4 
-18.9 
-20.4 

-22.4 .......... 
......... 
.......... 

......... 

.......... .......... .................. 
.................. .................. .................. .................. 
.................. .................. .................. 

January. I 

4,250 ................................................. 
4,500.. ............................................... 
4,759.. ............................................... 
5,000.. ......................................................... 
5,250 ........................................................... 
6,500 ........................................................... 
5750 ........................................................... 

6,250.. ......................................................... 
6,500. .......................................................... 
6,750.. ......................................................... 

6:ooo.. ......................................................... 

i- 

-21.2 

-24.5 
-?z.x 

j 1918 

.................. .................. 

.................. .................. .................. 

I- 

0 l'roxel 390 motors Ellundolc 444 metcrs. 
6 Ael.ual)24-hour mehn temperahre, -11.9' C .  
c Aclunl24-hour mean tcmperatnrc -17.0" C .  . d hcfual24-hour mean tcmpcraturc: -3.9' C. 

Mount 
Weather 
bycar 
mean. 

O c. 
h- 1.3 - 1.7 - 2.0 

- 2 . 5  - 2.9 
- 3.4 
- 4.0 

- 4.7 
- 5.7 - 6.8 - 8.2 

- D.6 
-10.9 
-12.2 
-13.6 

-15.0 
-16.4 
-18.0 

........ 

......... 

......... 

......... ......... 
........ ........ ........ 

February. 

1918 

- 
C. 

d- 5.0 
- 4.7 - 3.1 
- 2.1 

- 1.6 
- 1.8 
- 2.0 
- 2.8 

- 3.7 
- 4.7  
- 5.9 
- i. 2 

- 8.8 
-10.4 
-12.4 
-14.2 

-15. D 
-17.0 
-19.9 
-21. 8 

-23.7 

3-ycar 
moon. 

C. 
- 5.3 
- 5.5 
- 5.5 
- 4.7 

- 3.6 
- 3.5 - 3.5 
- 4 . 1  

- 6.0 - 6.0 - 7.2 - 8.5 

- 9.9 
-11.3 
-12.9 
-14.3 

-15.9 
-17.9 
-10. '3 
-21.8 

-23.7 

.- 

Ellen- 
dale 
191s: 

0. 
e- 9.4 - 9.3 - 8.4 
- 7.3 

- 6.7 - 6.9 
- 7.6 - 8.7 

- 8. 0 
-10. 9 
-12.5 
-i3.9 

-14.1 
-14.9 
-15.4 
-15.8 

-16.3 

......... ......... 

......... ......... ......... ......... 

......... ......... ......... 

___ 
Mount 
Weather 
&year 
mean. 

C. 

h- 0.8 - 1 . G  - 5.4 

- 2.9 
- 3.4 - 4.1 - 4.8 

- 6. 0 - 6.8 - i.8 - 9.0 

-10.5 
-12.0 
-13.3 
-1l.8 

-16.3 
-17.7 
-10. 9 
-21.1 

-22.9 

......... 

........ ......... 

........ ........ ........ 

Narch. 

Drexcl. 

1918 

- 
C. 
f 8 . 3  

7.6 
6.2 
5.6 

5.7 
5.4 
4.6 
3.6 

2.5 
1. 3 
0.1 - 1.0 

- 2.4 - 3.6 
- 4.5 - 5.9 

- 7.5 - 9.7 
-11. I 
-13.1 

-14.7 
-16.7 
-18.7 
-20.6 

-22.6 
-24.5 
-20.6 - 

3-year 
moan. 

C. 
4.9 
4.3 

. 3.2 
2.7 

2.6 
2.3 
1.5 
0.5 

- 0.8 - 1.9 - 3.3 - 4.6 

- 6.0 - 7.3 - 8.5 - 9.7 

-11.3 
-13.5 
-15.5 
-10. 9 

-18.5 
-20.5 
-22.5 
-24.4 

-20.4 
-28.3 
-30.3 

e Actu;ll,~l-hour incnn tempemturc -10.6" C. 
I Actual LI-hour moan tempemtiire: 7.2' C .  
g Actuil 24-1101n mam ternporature 1.6' C. 
It At  surfacc, 526 metcrs abovo son dvcl. 

- 

Ellen- 
dale, 
1918. 

c. 
tl 1.5 

1.8 
2.0 
2.2 

1.8 
1.2  
0.1 - 1.2 

- a. 4 - 3.8 - 5.6 - 7.3 

- 8.9 
-10.3 ......... ......... 

......... ......... ......... ......... 

......... ......... ......... 

......... 

......... ......... ......... 

Mount 
Neather, 
5-year 
mean. 

0 c. ......... 
h 4 . 6  

3.5 
2.5 

1.6 
0.7 - 0.3 - 1.3 

- 2.4 - 3.6 - 4.9 - 6.2 

- 7.6 - 8.9 
-10.3 
-11.8 - 
-13.5 
-15.1 
-16. 6 
-18.1 

-18.8 ........ ........ ........ 
........ ........ ........ 



OBSERVATIONS AT DREXEIJ AND ELLENDALE, JANUARY TO MARCH, 1918. 7 

Janua,ry 16-17 ................................................. 
January 94-25. ................................................ 
February 1-2.. ...................................... ;. ....... 
Xarch 1-2.. .................................................. 
March 18-18.. ................................................ 

Diurnal Series Observations. 

During the three months five series of observations of 
diurnal variations were made at  Drexel; none at  EIlendale, 
because of lack of suitable power. The number of obser- 
vations and the average altitudes reached in each series 
are shown in Table 3, 

meters. 
8 3 112 

8 2'990 

8 ZJ 041 
7 3'504 

8 2: 914 

TABLE 3.-Nuniber of observations a d  average altitudes reached in. 
diurnal series at Drccel, Nebr., .January to Xarch, 1918, inelr~sive. 

An attempt t o  make a series on January 3-4 was un- 
successful, owing to trouble with kites. The duration of 
each successful series and the temperatures observed are 
shown in figures 1 to 5 .  Weather conditions, except 
pressure distribution, and all other observed data may be 
found in Tables 10 to 12. 

Pressures and IVinds During the Series Flights. 

Throughout the series of January 16-17, high pressure 
(about 1,050 mb.) prevailed over the northern Rocky 
Mountain region, including Montana and Idaho and a 
part of Canada to the north of these States. Low pres- 
sure was central over the upper Lake region and de- 
creased in energy from 989 mb. to 1,003 mb. Winds, 
both surface and aloft, were northwesterly and north- 
northwesterly. 

a t  the beginning of the series of January 24-25 a mod- 
erate HIGH (1,028 mb.) was central over Nevada and Utah 
and a pronounced LOW (994mb.) just north of the Dakotas. 
The western IIIOII moved southeastward and dissipated, 
and was followed by a LOW which rapidly increased in 
energy and at the end of the series had moved to Colorado 
with a pressure of 993 mh. In the meantime, the north- 
ern LOW had moved eastward to  the lower Lake region 
and was followed by n HIGIfj central north of the Dakotas, 
with a pressure of 1,034 nib. Under the influence of these 
changes in pressure distribution, surface winds a t  Drexel 
veered from west-southwesterly to northwesterly md,  
late in the series, lo  northeasterly. Aloft the winds were 
northwesterly and wrest-northwesterly, backing to west- 
southwesterly during the 25th under the influence of the 
approaching western Low. The decrease in the velocity of 
easterly winds with altitude is well illustrated in the record 
of the eighth flight of this series (Table 10). Above this 
layer of practically calm condition:: the wind turned 
clockwise and rapidly increased in velocity. This is char- 
acteristic of easterly winds, as observed at all aerological 
atations in the tempernte zones, 

The series of February 1-2 was made immediately fol- 
lowing a severe cold wave. High pressure (1,037 mb.) 
ww central over Iowa and Missouri, and low pressure 
(1,006 mb.) north of the Dakotas. The HIGH moved east- 
ward to the Atlantic coast and diminished in energy (1,025 
mb.). The LOW moved eastward and ww followed by 
another from north of Montana. This LOW was of moder- 
ate intensity (about 1,006 mb.) and moved southeast- 
ward to  South Dakota by the end of the series. Winds 
at the surface were southwesterly throughout the series; 

, aloft, they backed from west-northwesterly to west- 
southwesterly, this change being accompanied by a 
decided rise in temperature at  the higher levels. 

At the beginning of the series of March 1-2 high pres- 
sure (1,037 mb.) was central over western Kansas and low 
pressure (1,009 mb,) north of Montana. The high moved 
eastward to the Atlantic coast and diminished in energy 
(1,023 mb.). The Low also passed eastward and was fol- 
lowed by a moderate ITIGI.II (1,030 mb.1, which at  the close 
of the series was central over the Dakotas. Winds at  the 
surface were southwesterly, veering late in the series 
under the influence of the northwestern ~ I G W  as it passed 
north of the station, to northensterly. Aloft the winds 
were westerly, backing to  southwesterly and later veering 
to north-nort>hwesterly. I n  the lower levels during the 
last flight thej- were northeasterly and light. 

Throughout the series of March 18-19 high pressure 
(about 1,023 mb.) was central over the Middle Atlantic 
States. LOW pressure moved eastward from north of 
Montana to western Ontario and diminished in intensity 
from 986 nib. to 997 mb. Winds, both at the surface 
and at  higher levels, were southwesterly and south- 
southwesterly. 

Electric Potential. 

Observations of electric potential have not been made 
at Ellendale, owing to the impossibility of procuring 
suitable apparatus at  this time. They have been con- 
tinued at  Drexel, but, in the tables, only the actual 
observed values have been given. These have been 
entered opposite, the altitudes nearest which they were 
observed. No effort has been made to give interpolated 
values at  interniediate altitudes, as in previous publi- 
cations, because the accuracy of these interpolations is 
believed to be very questionable. For that matter the 
readings themselves are of doubtful value, at any rate 
when considered in a quantitative sense, owing to the 
imperfect insulation of the kite reel, and more particu- 
larly to the varying states of the atmosphere in respect 
to its ability to carry off the charge on the kite reel and 
wire. These facts and the probabla frictional effect of 
the wind on the wire, especially when the kites are 
rapidly changing altitude, make it difficult to interpret 
with any certainty tho meaning of the results obtained, 
at any rate until they can be compared with more direct 
means of measuring the potential gradient. 
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Gravity Potential. 

In  previous Supplements 5 containing free-air data 
obtained at the Drexel Aerological Station, values of 
gravity potential at the various altitudes have been 
included in the published tables. At any one station 
these values are always the same for given altitudes, such 
as those for which interpolated values of pressure, tem- 
perature, etc., are computed-e. g., 500, 750, and 1,000 
meters. In order to avoid these repetitions it has been 
decided to omit the values from the tables and to publish 
in each Supplement a short table giving these values at 
intervals of 100 meters, with a proportionality table from 
which interpolations may readily be determined. First, 
however, i t  seems advisable to discuss briefly the term 
gravity potential and the need for it in aerological 
studies. 

Gravity potential, or geopotential, as it is sometimes 
called, may be defined as the potential energy represented 
by a mass of one gram at any altitude under the influence 
of gravity.e If sea-level gravity were everywhere the same 
over the earth, there would be no need of expressing the 
state of a given mass of air in any other way than that at  
present in use, viz, its actual distance, in meters, feet, or 
any other geometrical unit, above sea level; but, as is well 
known, gravity does vary both progressively with lati- 
tude and altitude and irregularly by reason of local influ- 
ences of topography and isostatic compensation. From 
this it results that the force of gravity at  equal heights 
above the sea is not the same from place to place, and 
that therefore different amounts of work are required to 
lift unit mass from sea level to any specified elevation 
above it at places having different values of gravity. For 
example, since gravity increases from the Equator to the 
pole, unit mass represents a smaller potential at  a cer- 
tain altitude above the former than at the same altitude 
above the latter. This difference is small at  such alti- 
tudes as are reached by kites, but may be considerable at 
altitudes reached by sounding balloons. 

The unit for expressing gravity potential is l o 5  ergs 
and has been given various names, .such as dynamic, 
meter, leometer, and grav, none of which has as yet been 
universally adopted. The last name, grav, was pro- 
posed in 1915 by Dr. (now Maj.) Wm. R. Blair, in a paper 
on ‘ I  The Planetary System of Convection ’’ (MONTIXLY 
WEATHER REVIEW, Vol. 44, p. 191, footnote). As there 
pointed out this name lends itself readily to combinations, 
such as “equigravs” €or lines of equal gravity potential 
and ‘ I  equigravic surfaces ” for surfaces of equal gravity 
potential. It has the further advantages of brevity and 
etymological consistency. No objection to it having 
been raised, it will henceforth be used in its abbrevi- 

6 Supplements Nos. 3, 5,7, 8,10, and 11 (Aerology Nos. 1 to 6, inclusive). 
0 Gravity is here considered in terms of force (expressed in dynes) that is exerted on 

a mass of one gram rathor than its numerical equivalent, accoleratioa (expressed in 
centimeters and seconds). 

ated form, gv., in the tables published by the Weather 
Bureau. 

In thc application of the foregoing considerations we 
require to know the best value of gravity at  the several 
stations. These have been secured upon the advice of 
the U. S. Coast and Geodetic Survey by applying to the 
theoretical value of gravity a t  assumed sea level below 
the station, as computed by the gravity formula on 
page 134 of Special Publicstion No. 40 of the Coast and 
Geodetic Survey, the corrections for elevation, topog- 
raphy, isostatic compensation, and anomaly. The results 
furnished us by Mr. William Bowie of the Coast and 
Geodetic Survey are: Drexel, Nebr., 980.174; Ellendale, 
N. Dak., 980.582. These are believed to be the best 
known values of gravity a t  the stations themselves. 

The normal decrease of gravity with altitude is 
.0003086 dyne per metcr. (See p. 55, Investigations of 
Gravity and Isostasy, Special Publication No. 40, by 
William Bowie, U. S. Coast and Geodetic Survey.) Using 
this value and integrating between any two given heights, 
Bjerlmes, in Dynamic Meteorology and Hydrography, 
part 1, chapter 2, has developed the following formula for 
computing gravity potential: 

(1 1 Gv= 1 z -.0000001543 z2 1000 
in which Gv=gravity potentials in grave, 

g=force of gravity on a gram maw, in dynes, and 
z=altitude in meters above some fixed point. 

This “fixed point” may be the altitude of the station, 
os some altitude above it, or it may be sea level. When 
data from several stations are considered, it is desirable 
to use a common reference plane, in order that the data 
mny be intercomparable, and, as altitudes are generally 
oxpressed in meters abovo sea level, it seems bost to 
adopt sea level as the referonce plane from which to com- 
pute values of gravity potential. In  the case of any 
station not at sea level, however, it is impossible to 
ascribe any really definite significance to the value desig- 
nated g in equation (I), although it takes on the sem- 
blance of a so-called sca-lcvel value of gravity under the 
particular station in ‘question. Waiving these unim- 
portant technicalities the following procedure has been 
adopted for present purposes. 

Tho values of surface gravity a t  tlic stations given above 
have been reduced to the so-called sea-level reference 
plane by the fomula- 

in which g,=the station values of gravity given above, and 
%,=the altitude of the etatiom above sea level. 

Introducing into formula (2) the appropriate values of 
g, and z, for the two stations, we obtain the following 
values of g: Drexel, Nebr., 980.296; Elloildale, N. Dak., 
980.719. 

Tablo 4 has been prepared by introducing these values, 
for the two stations respectively, in formula (1). For 

g=g,+.0003086 z, ( 2 )  



FIG. 1. Free-air temperatures, "C., above Drexol Aerological Station; observed Jmuary 18-17,1918. 
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FIG. 2. Freo-afr tomporaturos, o c . ,  above Droxel Aerological Station; Observed January 2&2i,1018. 
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the sake of comparison this table also contains values of 
gravity potential for standard sea-level gravity-viz : 
980.665. As before stated the differences are very small 
a t  altitudes reached by kites, and even a t  an altitude of 
30 kilometers they are less than 200 gram between the 
equator and the pole. To reduce them all to standard 
gravity would, however, defeat ths very purpose aimed 
a t  in introducing them a t  all, and they are, thorefore, 
given as actually computed for the estimated sea-level 
value of gravity of the stations themselves. 

’ 1 tomy.era- Moan i turc. 

OBSERVATIONS AT DREXEL AND ELLENDALE, JANUARY TO MARCH, 1918. 9 

turefrou Ihpar-  
normal. 

TABLE 4.-Values of graaity potential, gv. for standapd gravity and f o r  
Drexel, Nebr., and Ellendale, N .  Dak.--Continued. 

ELLENDALE, N. DAK., g430.719. 

-4ltitude 
above sea 

leve1,moters. 

I gv. 
‘Ub8 j grg6 

gv. pu. gu. go. gv. ............ 294 392 490 588 6% 
1 OM ._.__. _. 9’31 1 079 1 177 1 275 1 373 1 471 I 569 1 667 
?:U09 ........ 1961 2’059 2’157 2’25s 2’353 2’451 2’549 2’647 
3,000 ........ 2’9j1 3’039 3’137 3’235 3’333 3’431 3’529 3’627 
4,0 00 ........ 31920 4:OlS 4:116 4:214 4:alZ 1’410 4;508 41W6 

6,009 ........ 5,879 5,977 6,075 G:172 6:270 6,368 (466 6:561 

o n 

5,000 ........ 4.902 4,998 5,096 5 193 5 291 5 : 3 3  5 487 5 5S5 

TABLE 4.-Viilues of gravity potential, gv. .for standard gra?jitTy and for 
D r e d ,  Nebr. .  and Ellendale, N .  Dak. 

STANDARD GRAVITY, g-98!I.665. 
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_I_-- 
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FBEE-AIR TEMPERATURES DURING THE COLD WINTER OF 1917-18. 

By WILLIS RAS GREW, Meteorologist. 

Observations of free-air coiidi tions were made at  
Drexel Aerological Station, Washington, Nebr., through- 
out the cold winter of 1917-18, and at  Ellendale Aero- 
logical Station, Ellendale, N. Dak., during January and 
February, 1918. The latter station has only recently 
been sstablisht~l, but observations have been obtained at 
Drexel since October, 1915. Opportunity is offered, 
therefore, of coinparing free-air tolnperutures at  this 
station during the period under discussion with those 
during similar periods in the two previous years. Before 
doing so, however, a consideration of surface temperature 
departures from normal conditions during these three 
years is of interest. The Drexel station has been in 
operation for too short a time to inalro it possible to 
determine norinal values, and it has seemed best thore- 
fore to take those for Omaha, Nebr., which is situated 
about 30 kilometers east of nrexel, and for the Missouri 
Valley climatological district, the Dresel station being 
located in this district. The following table gives these 
values as published in the MONTHLY WEATIIEU REVIEW: 

8 9  

54 55 56 57 58 
64 65 66 67 68 
74 74 75 76 77 
U3 S4 85 86 87 
93 94 99 96 37 

TABLE 5.--jKean tentperatures, “C., and departures f rom normal for  
Omaha, Nebr., and f o r  the Missouri Valley during winter months,  
1915-16, 1916-17, and 1917-18. 

Month and year. 

* c. 
Docembcr, 1915.. ........................... .I - 1.3 - 8.4 - 7.8 Decombor, 1916. ............................. j 
Decombor, 1917. ........................ .._.., 

O c. 
+1.4 
-2.7 
-5.1 

Juuunrv I910 ................................ - 8.2 -1.8 
Jaunark: 1817.. ............................. .i 1 6:2  1 i l . 2  
JRtiuary, 1918.. .............................. , 10 7 -4.3 

Tobruary, 1917 .............................. Wbrlrary, 1910. 

February, 1918. ............................ 

Missouri Valley. 

Xean 
ompers- 

two. 

0. - 0.9 - 5.3 - 7.2 

- 7.s - 4.4 
-10. 8 

- 3.9 - 6.6 - 2.1 

Depar- 
ure from 
aormal. 

c. 
+l. 9 
-2.5 
-4.4 

-1.7 
+I. 7 
-4.7 

+O. 3 
-1.4 
+2.1 

_.-- 

An examintltioii of this table shows that the inean 
departures for the first two years in each month are very 
small, and it is believod, therefore, that the mean free 
air temperatures for these two y ~ a r s  may be accepted as 
nornial values without appreciable error, Ttible 6 con- 
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tains, for purposes of comparison, the mcan free air tem- 
peratures for the three years; also, normal values based 

on those observed during the first two years, and depar- 
tures of the third year means from these normal values. 

TABLE 6.-Coomparison of free air temperatures at Drexel Aerological Stat ion during December, January,  and February, 1915 to 1918. 

e. 
-4.5 
-4.7 
-5.3 
-6.3 

-6.8 
-6.2 
-6.3 
-G.1 

-6.1 
4 . 2  
-6.3 
-6.1 

I December. 

__- 
a e. 
-3 .8  
-4 .1  - 4.3 - 3.2 

-1.8 - 2.0 
-1 .7  
-1 .9  

- 2.9 - 4.0 
-5 .2  - 6.8 

Altitude. I 1915 I 1916 

- c. 
-6 .9  
-7 .5 

-8 .4 

- 7 , l  
- 6 . 5  
- 6 . 5  
-7.2 

-8.0 
- 9 0  
-10.1 
-11.0 

-8.6 

, meters. 
398. ............... 
590 ................ 
750. 

1,000.. 
............... j 

i 
I 
I 

.............. 
1,250.. ............. .I 
1,500.. 
1,750.. 
2,000.. .............. 
2,250. 
2,500 ................ 
2.750. ............ ...I 
3,000.. .............. 1 
3,250. 
3 500 

4,000 ................ / 
4.250 ............... : 

.............. .............. 

............... 

............... ................ 
3:750.. ............. ., 

-- 
e c. 
-5 .4  
-5 .3  

- 5 . 8  

-4 .4 
-4.2 
-4 .1  
-4 .0 

-6 .4 
-6 .5 - 7.6 - 8.9 

- e .4  

4,500 ................ i 
4,750 ................I 
5,000.. .............. 

~ 

* c. - 2.0 
-2.4 
-1.8 
-1 .5 

- 1 . 5  
- 2.2 - 2.9 
- 3 . 5  

-4.6 
-5 .7 
- 6.9 - 8.1 

e. - 6.2 
- 6 . 1  
-6 .1  
-5.2 

-4.6 - 5.3 - 6.2 
-7 .1  

-8.2 
- 9 . 3  
-10.5 
-11.6 

-0 .2  
- 6 . 1  
- 5 . 0  
-4 .7  

-4 .7 
-4 .9 
-5 .4 
-5 .9 

5,250.. ............. _i ................... 
I I  

-7 .2 
-7 .4 
-7 .2  
-5 .7 

-4 .8 
-4 .6  
- 4 . 6  
-5 .0  

2-year 
mean. 

- 9.0 
-10.0 
-11.0 
-12.5 

-13.7 
-15.1 
-16.3 

e e. - 4.1 - 4.2 - 4.0 - 3.4 

- 3.0 - 3.8 - 4.6 - 5.3 

- 6.4 - 7.5 - 8.7 - 9.8 

-10.8 
-11.9 
-13.0 - 14.2 

-15.6 
-17.0 
-18.0 
-19.5 

--12.0 
-13.8 
-14.9 
-15.8 

-17.5 
-18.9 
-19.6 

I- /I---- 

-11.1 
-12.0 
-13.0 
-14.1 

-8 .01  c. -3.9'1 c. -8.3 * C. 

- 8.0 -3.8 1 - 8.7 - 7.8 I -3.8 1 - 8.8 
-6.41 -3.OI! -6 .7  

-10.1 
-11.1 
-12.1 
-13.3 

- 4 . 6 l  +1 8 - 4.8 
- 5 . 7 1  +1:8/1 -5.8 - 7.1 I +1.6 - 6.9 
- 8 . 5 ;  +1.3/1 -8 .1  

-15.6 
-16.8 

0 0 i t  -13.0 
+0:2 '1 14.9 

................. 11 .......... i- - 

-17.7 

Although, as before stated, no comparisons with pre- 
vious years can be made in the case of the Ellendale 
temperatures, they are of intercst in connection with the 
values observed at  Drexel during the same periods. 
Such a comparison from the surface to 3,000 meters is 
presented in Tablc 7. 

-15.6 .................. .................. .................. 

TABLE ?.-~0?~Lp@hWl of mean tenqwratures and menn gradients ut 
Drexel and Ellendale, January and February, 1918. 

I I January. February. 

._ -- _ _ _  

0.08 
0.24 

I 

Altitude. I 
I Uresel. 

, i Mean 

I turo. 1 

-2.0 
-2.8 

melcn. O C .  I "C. 
0 Surra ce ....... 
590. ........... 
750 ............ 
1,000 ........... 
1;250 ........... -11.2 0 3" 

1750.. ......... I -lO:9 I 0.04 
2:OOO.. ....... ._I -11.1 I 0.08 

1,590 ........... 10 8 -0:le 

2250 ........... 1-11.9! 0.3? 
2:5.)0 .____. .____ -l%9 0.40 

3,000 ........... -15.1 I 0.40 
2,750 ........... -14.1 0.48 

- 
Metan 
tem- 
pern- 
ture. 

e. 
-16.1 
-16.1 
-16.3 
-15.5 

-14.7 
-14.3 
-14.5 
-15.1 

-16.3 
-17.4 
-18.9 
-20.4 
- 

-5.9 

"C. I "e. I "e. 
........ 1 - 9.4 ......... 

-0.20 ' - 6. 7 -0.24 
0.08 - 0.9 0.08 
0.08 1 - 7.6 I 0.28 
0.32 1 - 8.7 0.44 

0.40 , -10.9 0.52 
0.45 -12.5 0.64 

0.36 1 - 9.6 i 0.36 

0.52 1 -13.9 I 0.56 

a Droxcl, 396 meters; Ellendale, 444 meters. 

January. 

-14.9 14.2 ......... 1 -15.5 
......... I..... .... .................. 
.................. 

1918 

c. 
-11.7 
-12.1 
-12.5 

-11.2 
-10.8 
-10.9 
-11.1 

-11.9 
-12.9 
-14.1 
-15.1 

-16.2 
-17.3 
-15.6 
-20.0 

-2l.!? 
-22.8 
-24.5 

-12.0 

-7.0 1 -13.5 
-7.3 1 .... ......... I ::::: .... ................... I ......... 

............................ l i  

February. 

1917 I g E  

-12.0 -10.2 
-13.3 -11.0 
-14.7 -13.0 
-16.1 ! -14.2 

1918 

e. - 5.0 - 4.7 - 3.1 - 2.1 

- 1.6 
- 1.8 - 2.0 - 2.8 

- 3.7 - 4.7 - 5.9 - 7.2 

- 8.8 
-10.4 
--12.4 
-14.2 

-15.9 
-17.9 
-19.9 
-21.8 

-23.7 

Depar- ' 

tures. 

e. 
+O. 4 
+1.1 
+3.3 
+3.7 

1-2.8 
+2.4 
+2.1 
+l. 8 

+I. 7 
+l. 8 
+l. 7 
1-1. 7 

+1.4 
1-1.2 
+O. 6 

' 0.0 

-0.3 

- 

......... ......... 

......... 

A most interesting and unexpected condition is disclosed 
in Tablc G, viz, a change from a strong iicgative departure 
at  the surface to a large positive departure a t  higher 
levels in December, 1917, and a consistently large nega- 
tive departure at  all altitudes in January, 1918, this in 
spite of the fact that surface temperature departures over 
the entire country had similar characteristics in the two 
months as shown in Chart IV, MONTHLY WEATEER RE- 
VIEW, Decembor, 1917, and January, 1918. In  both 
months there was a large negative departure east of tho 
Rocky Mountains and a large positive dcparturc from 
the Rocky Mountains to the Pacific Coast. However, 
the positive dcparturo was greater in December than in 
January and, on the other hand, the most intense nega- 
tive departures in December occurred in northeastern 
Montana and northern North Dakota, whEeas in January 
they wero recorded in and near the Ohio River Valley. 
With these differences in frco-air and surface departures 
in mind it is of interest to consider tho frce-air wind 
resultants for thcsc two months. In  Table 8 are given 
these resultants for all winter months from 1915 to 1918, 
as observed at Drexel. Table 9 contains similar data for 
Ellendale during January and February, 1918, and, for 
purposes of comparison, tho data for these months at 
Dmxel are repeated in this table, 
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TABLE 8.-Wind resultants, m. p .  s., a1 Drexel Aerological Station dur'ing December, January, and February, 1915 to 1918. 

Vel. 

rn.p.s. 
2.6 
3.5 
6.4 
7.6 

8.4 
10.9 
13.1 

14.7 
16.8 

16.8 
17.3 

20.4 

Altl- tude. I 1g15 
I_- 

Dir. ~- 
s70°w 
s70'm 
s8low 
SX2Orn 

S83*1V 
S8801V 
~ 8 7 ~ ~ '  

sP4'tv 
s 6 l o r  

s8Q'w 
s 8 5 O \ v  

n86'a 

1 Dir. 1 Vel. 
- 

Dir. 
-- 

n72'w 
nS8'-v 
S820W 
s89"w 

S%% 
s82"-? 
S840W 

s S 6 " ~  
s%',"w 

~ 6 3 %  
n77':v 

n67% 
1167% 

_ -  
Vel.' 

m.p.8. 
0.9 
1.2 
3.3 
4.7 

6.2 
8.4 

10.9 

11.9 
13.4 

17.5 
20.8 

19.5 
20.0 

.. 8.3 

Dir. 
-- 

sG7"w 
S R l O r n  
989"W 
n81'w 

n8Vw 
n8l"w 
'n72'1ii 

n75% 
nP3O:v 

s86',v 
1175~17 

n(i2'w 
n.5Cion 

2,500 ....I n80"m 1 12.0 
3, W.... n7COw 14.5 

Vel. 

m.p.8. 
0.8 
1.3 
2.0 
4.3 

5.9 
7.1 
9.2 

12.9 
13.7 

16.2 
16.4 

18.8 
16. 4 

Dir. 
-I_ 

n87'iv 
1185% 
S85% 
983% 

~ & 5 ~ r n  

~ 8 8 ' ~  

s87% 
S88% 

S8O"W 

n79°w 

SS5'>,tr 

w 

................. 5,500 .._.I__ ........ 1 ........ 

Vel. 

m.p.s. 
2.4 
2.8 
5.0 
6.2 

6.7 

10.3 

15.5 
19.2 

19.3 
20.5 

22.6 

7. 6 

December. 

Dir. 
- 

niQow 
n75':f 

n74% 

n77% 
n7G4v 
n81% 

n84"w 
n87'w 

n8X0w 
n87"iv 

n73°m 

V' 

................ 

Vel. 

m.p.8. 
1.5 
2.s 

6.4 

7.6 
9.1 

11.9 

13.4 
14.3 

16.7 
22.5 

24.4 

4.6 

396 ...... 
500 ...... 
750 ...... 
1,000 .... 

m.p.s. 
s61"w 0.7 
nR4"w 1.1 
n59"w 3.2 
n6l"w 4.5 

3 500 .... 
I:OOO .... 
4,500 .... 
5,093 .... 

metela. 
a Surfnco.. ........ 
500.. .............. 
750.. .............. 
1 090 ............... 
1'250.. ............. 
2,000.. ............. 
2,500.. ............. 
1:500.. ............. 

3,000.. ............. 

n81'm 13.6 
1178% 16.8 

n75'w 18.4 
n86'w 15.7 

a Droxel, 396 meters; E:iiendale, 444 mcters. 

I n  Table 8 it will be seen that the resultant winds for 
December, 1917, were from very nearly a westerly dircc- 
tion, whereas thosc in January, 1918, had a strong >lor- 
therly component. This northerly component in Janu- 
ary prevailed also at  Ellendale, as shown in Table 9. It 
has already been stated that in December, 1917, surface 
temperatures were abnormally high from the Rocky 
Mountains to the Pacific coast and abnormally low east 
of this region, particularly along tho Canadian border. 
This condition would produce in the upper levels a strong 
pressure gradient from west-southwest to east-northeast 
and at  Drexel the willd resultallts a t  those lcvcls would, 
therefore, be very nearly from the west and would bring 
to Drexel air that was relatively warm. Table 6 shows 
that this actually occurred, the inversion layer extending 
to practically 3,000 meters, whereas, during the winter 
months it rarely reaches higher than 2,000 meters. On 
the other hand, in January, 1918, the coldost surface 
temperatures occurred in and near the Ohio River valley 
and temperatures mere rctlativcly high, though not greatly 
above normal, over the extreme northwest. This condi- 
tion would result in winds with a strong northerly com- 
ponent, and hence would bring cold air to Drexel and 
Ellendale a t  the higher levels. That this was the case 
is clearly shown in Tables 6 and 7. Theso and other 

191s 

Dir. 

n33"w 
n39"v 
n36% 
n38"m 

n:4% 
n4Yw 
n51"\S 

n5Go\r 
n560W 

n58"w 
n69% 

nWw 
w 

......... - 

- 
Vel. 

m.p.8. 
2.7 
4. 1 
7.1 
8.6 

0.0 
9.8 

12.7 

15.5 
18.2 

20.1 
18.1 

18.8 
18.9 

...... - 

1918 - 
Vel. 

m.p.8. 
1.4 
2.1 
5.0 
6. (i 

7.7 
9.8 

13.1 

14.0 
15.6 

18.0 
20.6 

24.6 

...... - 

February. 

1917 I 1918 

Dir. 
- 
Vel. 

rn.p.s. 
3.0 
4.0 
7.1 
8.5 

9.5 
10.7 
13.0 

15.9 
18.5 

19.6 
16.3 

17.3 
19. G 

20.0 

- 

- 
cases that have been examined indicate that the prevail- 
ing westerlies are considerably modified in the higher 
levels by the effect of surface temperature distribution 
upon the pressure gradient at  those levels, and that this 
modification in the wind resultants largely determines 
the vertical temperature gradients that prevail. 

Tables 7 and 9 are of interest chiefly in that they show 
similar teniperature and wind conditions a t  Drexel and 
Ellendale, when the difference in latitude betwccn the two 
places, about 5O, is considered. In January the tempera- 
ture gradients and wind resultants are very nearly the 
same a t  both places; in February a higher teniperature 
gradient at  Ellendale than at  Drexel is accounted for by 
a rather strong northerly component in the wind result- 
ants a t  the former place and a slight southerly component 
in those at  the luttor place. 

The foregoing discussion attempts to point out briefly 
the effect of surface temperature distribution upon the 
horizontal pressure gradients in the €see air, the conse- 
quent modification in tho prevailing westerlies, and the 
effect of this modification upon the vertical temperature 
gradibnts. Simultaneous free-air obaervations a t  a large 
number of places are needed to establish these relations 
more definitely. Such isolated observatioiis u s  we have 
can hardly be made a basis for cxplaiiiing the romarkablc 
tcmperaturc abnormalities that prevailed during the past 
winter. The cause is rather to be sought in the observed 
movements of the IIIOHS and LOWS across the country 
and the resulting locations of mean barometric maxima 
and minima. Mr. T. A. Blair, in "Some Temperature 
Correlations in the United States," ' has pointed out 
that, when the center of the continental anticyclone lies 
along the eastern slope of the Rocky Mountains, cold 
weather prevails over the eastern and southern States 
and warm weather over the trans-Rocky Mountain States. 
In  December, 1917, no less than nine well-developed 
HIGHS of the Alberta type moved southeastward to  the 
Ohio Valley, thence northeastward to the St. Lawrence 

___ ___ 
7 MONTIILY WEATIIER REVIEW, Vol. 45, yp. 444-450, 
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Gulf. (See Chart 2, MONTHLY WEATHER REVIEW, Vol. 
45.) Tho LOWS for the most part were of the Alberta 
and North Pacific typcs, but these took a great diversity 
of routes across the country. (See Chart 3, MONTHLY 
WEATHER REVIEW, Vol. 45.) The mean result of these 
movements of HIGHS and LOWS was the €ormation of a 
continental anticyclone from North Dakota southeast- 
ward to Illinois aiid a region of low pressure over the 
extreme northwest. This distribution was favorable to 
low temperature over the eastern States and high tem- 
perature over the western States. 

In  January, 1918, five HIGHS of the Alberta type 
and two of the North Pacific typo moved much farther 
south than usual. (See Chart 2, MONTHLY WEATHER 
REVIEW, Vol. 46; also, for average movemelit, see 
Chart. 16, MONTHLY WEATIIER REVIEW, Supplement 
No. 4). Thc LOWS, also mostly of these two types, fol- 
lowed very nearly the same routes as did the HIGHS, ex- 
cept that the former were somewhat farther west than 
the latter. The result was a mean pressure distribution 
similar to that prevailing in Dccembcr, 1017, and therc- 
fore, similar temperature abnormalities. In  January, 
however, the mean pressure of the month was high ovcr 
Oregon aiid northern Cdifornitt, neutralizing to some 
extent the influence of the HIGIL on the eastern slope of 

the Rocky Mountains, the net result being that tem- 
peratures over the Northwest were not greatly above the 
normal. 

The researches of Arctowski, Huntington and others 
have shown that, during periods of sunspot maxima, 
there are two belts of increased storminess across the 
United States, one along the northern and another along 
the southern border; in a belt across the central portion 
o€ tho country therc is less storminess than during pcriods 
of sunspot minima. They have hlso shown that there 
is increased cyclonic activity over marly the whole 
earth during periods of sunspot maxima and a decrease 
in mean temperature, in spite of the fact that the total 
solar radiation rcceived by the earth is greatest at  such 
times. The observed facts during the past winter seem 
to confirm these conclusions. Thc increase in solar . 
radiation tends to produce steeper barometric gradients 
and co~isequcntly increased cycloiiic activity. This, in 
turn, results in the ascent of a greater amount of warm 
air from the earth’s surface with the consequent cooling 
of the latter. In  this country during the past winter 
the southward movemcnt of the LOWS drew from the 
north a grcater amount of cold air than normal and 
produced tho largo negative departures which were 
observed. 

THE ELLENDALE AEROLOGICAL STATION. 

By VINCENT E. JAKL, bleteorologist. 

?“ne site for the Ellendale station was chosen with a 
view to a somewhat different arrangement from that a t  
Drexe1.8 It was decided to obviate the expense aiid 
difficulties attending the maintenance and operation of 
a station so isolated as Droxel, and to sclect the situ near 
a small town thtLt would offcr tho advantages of easy 
accessibility to electric power and li.ring qunrtcrs for 
the men to be assigned there. The sclcction was also 
made from considerations of topography and reasonuble 
remotencss of tho proposed site from possiblc obstacles 
to kite flying, such as railroad tracks, timber, habita- 
tions, etc. Only the east side of towns could bo coii- 
sidered, thc preponderance of kite flights in westerly 
winds, together with the possibility of kites falling 
through accident, making any other direction prohibi- 
tive. 

The town of Ellendale, N. Dak., and the chosen site 
on its outskirts meet with all these requirements. The 
kit6 ficld, consisting of an approximately square 40 
acre plot, is half a kilometer east of the town, another 
&acre field intervening between it and the State Normal 
and Iiidustrinl School, which hcro ninrks the limits of 
the town. Access to town is had by a right of way over 
this neighboring field. 

Ellmdalc has a population of about 1,550, and covers 
nearly a square mile. It is in the southeastern portion 
of the State, being 6 kilometers north of the South 
Dakota line, and about 150 kilomotcrs wost of tho Min- 
nesota line. The latitude of the station is 45” 59’ north, ___ - _-_I__- - - 

8 For description of the Drexel Aerological Stntion see MONTHLY \VI:ATHER REVIEW 
SUPPLEMENT No, 3 (derology No. l), pp. 30-32. 

longitude 98” 34’ west, and elevation above sca level, 
444 meters. 

The surrounding country, including the kite field, is 
practically level prairie land. Nearly all tho opcn land 
in the vicinity is cither undor cultivation-principally to  
small grain-or given to pasture and hayfields. Drainage 
is to thc east, but the gencral declivity is so slight that 
small ponds or sloughs abound. Tho country is timber- 
less, except for occasional planted groves. 

Work on establishing tho station was begun early in 
August, 1917, and all ordinary meteorological equipment 
was installed and surface obsci-vations begun on Octo- 
ber 8, 1917. The completion of the reel house was not 
accomplished until March 8, 1918, owing to the delay 
incident to the manufacture of the metal turntable, 
which is of special design. Some delay also attached to 
the manufacture of the special typo of motor adapted for 
alternating current, which was not delivcred until late in 
June, 1918. 

Flights, however, were begun as soon as all other 
necessary equipment was in readiness, tho kite reel being 
mountcd in the rcur of the station building, and a spe- 
cially constructed pulley erected a short distance away in 
tho Geld serving to guide the wire in various directions. 
Hitcs wcre rcclcd in by hand, tho first free-air obsorvation 
under these conditions being made on December 17,1917. 
After May 21, 1918, kites were reeled in by a gasoline 
cngine until July 1, 1918, when the motor was installed 
und its use b o p .  Telegraphing of free-air data began 
on-March 18, 1918. 
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FIG. O.-I,nnricliinl: a secondary kilc. 
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Electric current, for power and light.s, is obtained from 
the city electric light plant, being transmitted to the 
premises by overhead wires at  2,200 volts, and after 
being stepped-down to 220 volts and 110 volts conveyed 
thence to the reel house through underground conduit. 
The arrangement of the building and equipment, and the 
relation of the station to town, are shown in figure 6. 

The station building consists of a plain story-and-a- 
half frame structure, the ground floor being diiided into 

N 

SCALE OF FEET 
0 100 500 300 
1 I I 

protection from cold weather. A telephone connects the 
reel house mith the shop. 

The kite reel is a replica of the one at Drexel, and is 
connected to a 5-horsepower, %phase, variable speed 
motor for hauling in the kites. The reel is insulated, to 
enable the measuremont of atmospheric electricity. This 
is accomplished by cutting off the ground, to which the 
reel is ordinarily connected, and diverting the charge to 
an electrostatic voltmeter. The reel is mounted in the 

Gpen T"ie!d 
no. 6. Plot showing tho position of buildings and kite Aeld at Elle11d8lO Aerological Station. 

three rooms, used as an office, sllop, and kito-storage 
room, respectively. The attic is used for storing addi- 
tional kites and miscellaneous equipment. The shop 
room is used partly for  building and repairing kites, for 
which purpose it is equipped with a small Set of carpenter 
and machine tools, and partly as a laboratory for testing 
and calibrating kite meteorographs. 

The reel house is modeled after the one a t  Drexel, 
except that it is 3 feet less in diameter, and that the 
interior was necessarily made with a view to greater 

doorway of the shelter in such a way that tho observer 
operating it has ready access to tho clutch lover, brakes, 
and motor control, and can easily direct his attention 
either to the kites aloft or to the tension indicator and 
wire counter on the reel. 

Figure 7 is a front view of the station, showing the 
location of the buildings, wind tower, instrument sholter, 
and rain and snow gages. Figure 8 is a close view of the 
kite reel shelter; figure 9 shows the launching of a second- 
ary kite, and figure 10, the beginning of a flight. 
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TABLE NX-Free-ab data from kite jlights at Drexel Aerological Station, January, 1918. 

January I,  1918. 

I ,I I 

Light snow began 7:50 a.m. and 
continued during flight. 8/10 
6t.Cu n. 

Altitudz of 6t.Cu. base about 
900 m. 

II Bluface. I 

- 7.6 

- 9.1 
-12.0 
-12.3 
-13.9 
-14.9 
-13.4 
-10.9 
-11.3 
-12.2 
-10.4 - 4.0 - 3.6 

A t  different heights above sea. I 

........ 

........ 
1.46 ........ ........ 
0.64 ........ 

-1.56 ........ 
0.49 

........ 
-2.55 
........ 

........ 
7 2 ........ ........ 
7.6 

6.3 

7.6 

........ 

........ 

........ ........ 
6.7 

7.6 

7.2 

6.7 

........ 

........ ........ 

........ 

........ ........ ........ 
6.7 

6.7 
........ 
........ ........ ........ 

5.4 

4.9 
........ 

500 
697 
750 

lo00 
1:153 
1 250 
1'410 

1'678 
1'500 

1:750 
2,000 
2,055 
2,250 
2,371 
2,500 
9 750 
i:758 
2,750 
2 510 
2'500 
2'250 
2'000 

1'500 

1:250 

1'752 

1'273 

lJE 
681 
500 
396 

8:45 ................... 
8:56 ................... 
9:08 ................... 
936 ................... 

......................................................... 
971.7 -7.7 85 n. 

971.9 -7.7 85 n. 
972.2 -7.7 87 n. 

......................................................... ......................................................... 

......................................................... 

........................................................ 
972.4 -7.6 86 n. ........................................................ 

- 0.3 - 0.7 - 1.5 

-0.72 
........ 
........ 

10:06 .................... 
10:33 ................... 

11.01 ................... 
11:15 ................... 

11:34 ................... 
11:40 ................... 

......................................................... ......................................................... 
973.7 -7.5 80 n. ......................................................... 
974.2 -7.5 86 ME. ......................................................... ......................................................... ......................................................... 
974.7 -7.2 84 me. 

974.7 -7.2 86 me.  
......................................................... 
......................................................... ......................................................... ......................................................... 

974.7 -7.0 84 Me. 

974.7 -7.0 84 nne. 
......................................................... 

- 7.8 
-11.1 
-12.9 
-14.6 
-14.4 
-12.8 
-11.2 
-10.7 

........ 
-0.73 ........ 

0.66 ....... ; ........ 
1.30 

........ 

....... ....... 

....... 
8,000 

3,800 

860 

....... 

....... 

....... ....... 

Altltude of St.Cu. bnse about 
950 m. 

10/10 St.Cu., M e .  

- 8 . 2  
-8 .9 
-10.0 - 8.5 - 3.7 

1.1 
5.9 
9.5 
9.2 
7.9 
6.6 
5.3 

........ 88 ........ 89 
0.05 91 ........ 87 ........ 74 ........ 61 ........ 49 

-1.93 39 ........ 38 ........ 35 ........ 31 ........ 28 

2.68 
2.55 
2.37 

a. 
8. 
R. 

15.0 
24.5 
24.0 
22.5 
21.0 
19.5 
18.4 
18.3 
17.8 
17.4 
17.0 
16.5 
16.1 
16.0 
18.3 
21.0 
23.7 
26.4 
26.8 
26.7 
25.8 
25.0 
24.2 

........ 
6,500 ........ 

11,500 ........ 
13,000 ........ ........ ........ 
17,300 ........ ........ ........ 
21,000 
21,000 

........ 

........ 

........ 
23,500 ........ 
21,000 ......... 
17,800 

.................................................................. 
8:32 ................... 909.2 .................................................................. .................................................................. .................................................................. .................................................................. 

I 
................... 9 : s  968.4 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 

-8.1 86 a. 10.3 

12.5 -7.0 81 S. 

2.58 
3.32 
4.04 
4.55 
4.63 

s; 
ssw. 
8W. 
wsw. 
w. 

4.42 
3.73 
3.02 
2.49 
1.97 

w; 

nw. 
wnw. 
wnw. 
nw. 4.1 

2.8 
2.6 
1.0 

-1 .0  
-2 .9  
-4 .8  - 6.1 
- 6 . 8  
-3.9 
- 2 . 0  

0.0 

........ 24 ........ 21 
0.51 20 ........ 21 ........ 23 ........ 24 ........ 26 
0.77 26 ........ 26 ........ 25 ........ 23 ........ 22 

1.67 
1.47 
1.38 
1.29 
1.15 

nnw. 
MW. 
nnw. 
nnw. 
nw. 

Humidity. Remarks. Wind. 
At 
100. Pres- 

sure. 

mb. 
963.4 
951.0 
922.3 
001.0 
894.2 
867.3 
841.0 
816.0 
792.0 
768.3 
745.5 
741.2 
745.5 
768.3 
792.0 
816.6 
828.2 
841.5 
867.3 
894.2 
921.2 
935.2 
949.3 
961.5 

Rel. 

- 
900 
85 
49 
22 
23 
28 
33 
39 
44 
49 
54 
55 
54 
50 
45 
41 
39 
41 
43 
46 
63 
72 
73 
74 

Vap. 
pres. 

mb. 
5.09 
5.54 
5.37 
3.47 
3.54 
3.85 
4.08 
4.33 
4.35 
4.34 
4.24 
4.23 
4.27 
1.64 
4.86 
5.14 
5.22 
5.49 
5.70 
0.16 
6.71 
6.78 
6.97 
7.11 

__ 
Dir. 

- 
SW. 
wsw. 
W. 
WnW. 
wI1W. 
WnW. 
NJlW. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
WnW. 
WnW. 
WXIW. 
WnW. 
WllW. 
WnW. 

- 

poten- 
vel. I tial. 1 

c. 
-2.2 

0.9 
8.3 

13.8 
13.4 
11.7 
10.1 
8.5 
6.8 
5.2 
3.5 
3.2 
3.6 
5.9 
8.1 

10.3 
11.3 
11.3 
11.3 
11.3 
7.9 
6.1 
6.3 
6.4 

A . M .  I mb. ' C .  
8:05. .................. 963.4 I -2.2 I 9 0 0  1 SIT. / " ' % ~  11 n. 5:; 1 VOUS. 1 ........ 10106t  wsw. ............... AititudeoI6t.basenborit 7501x1. 

....... ....... 

....... 
-2.96 ....... ....... ....... ....... ....... ....... 
....... 

0.77 ....... ....... ....... ....... 
0 

-0.40 

0.13 

....... 

....... 

....... 

....... ....... 

.................................................................. .................................................................. 
8:23 ................... 963.1 -2.1 99 sw. 5.8 1 .................................. , ................................ .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
9:lO ................... 962.4 -1.5 100 sw. 4.5 .................................................................. .................................................................. .................................................................. .................................................................. 
9:N ................... 962.2 -0.6 1 0 0 ~ ~ .  3.0 

10:40 ................... 961.9 2.8 80 wnw. 6.7 

11:17 ................... 961.6 5.4 76 wnw. 5.8 

11:23 ................... 901.5 6.4 74 wnw. 5.8 

.................................................................. .................................................................. 

.................................................................. 

.................................................................. 
I 

...... 
.I ........ I 

6/10 Ci.St., wnw.; 3/10 ACu., 
WW. 

I. 'i;aoo.~ 

4/10 Ci.St., nw.; 2/10 A.Cu., 
nnw. I....... I 

January.2,  1918. 

A. M. 
8:37 ................... 1 971.6 1 -7.0 I 88 1 n. 8.5 11 396 971.6 

958.5 
934.5 
928.0 
808.0 
880.3 
869.2 
851.0 
841.6 
822.4 
815.0 
789.0 
783.8 
765.3 
753.9 
742.0 
719.3 
718.2 
719.3 
740.8 
742.0 
765.3 
790.0 
816.7 
843.7 
869.5 
872.0 
900.8 
930.8 
879.5 
961.5 
974.7 

88 

91 
96 
96 
97 
97 
98 
99 
99 
99 
93 
83 
68 
46 
32 
32 
33 
33 
33 
33 
34 
49 
85 
81 
87 
93 
93 
96 
98 
99 
89 
84 

2.82 8.5 

11.0 
15.8 
15.6 
14.9 
14.4 
12.9 
10.4 
10.9 
12.0 
13.8 
18.8 
20.0 
24.1 
26.6 
25.8 
24.2 
24.2 
24.3 
27.4 
27.2 
22.3 
17.3 
12.4 
10.3 
8.4 
8.4 
8.3 
8.1 
8.1 
0.1 
4.9 

n. 

n. 
n. 
n. 
n. 
n. 
n. 

n. 
n. 

nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nnw. 
n. 

nne. 
nne. 
nne. 

nne. 

Uno. 
M e .  

M W .  
3XlW. 

nw. 

M e .  
M O .  

M e .  

2.56 
2.08 
2.03 
1.78 
1.62 
1.87 
2.37 
2.29 
2.11 
2.33 
3.63 
3.35 
2.54 
1.91 
1.84 
1.78 
1.78 
1.78 
1.92 
1.96 
2.11 
2.05 
1.90 
1.74 
1.59 
1.62 
1.94 
2.28 
2.42 
2.66 
2.84 

....... 
15,500 I 10/10 St.Cu., n. 
18,000 I 

9:23 ................... 
9:52 ................... ....... ....... 

....... 
24,500 

- 8.4 ........ - 7.0 I ........ I 
January 3, 1918, serles (No. 1). 

I I I I I I 

A. M. I 
830 ................... ~ 909.31 -8.2; 8 8 1 s .  I i0.3[1 10.3 1. ...... - 1  CloudlOas. 

Fow 

................................................................. 
 IO:^ ................... I ~ m . z / - - - o . z I  751s .  I 13.411 .................................................................. .................................................................. .................................................................. I I I I I I I  Ci.St., wnw. 

1.06 nw. 
0.95 nw. 
0.98 nw. 

.............................................................. 
10:42 .................... 1. 967.8 /..-4.4/. 63 I mw. I 13.4 11 .................................................................. .................................................................. .................................................................. .................................................................. I / I l l / /  1.10 nw. 

1.19 nw. 
1.84 I nw. 
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nw. 
nw. 
nw. 
nw. 
wnw. 
wnw. 
W. 

15 

--- 
m. p. 8. volts. 

23.3 ........ 
22.6 ........ 
22.5 ........ 
21.9 14,oM) 
21.2 ........ 
20.5 ........ 
19.9 10,Ooo 

TABLE. lO.-Free-air datu from kite jlights at Drexel Aerological Station, January, 19l8-Continued. 
January 3, 1918, series (No. l+Continued. 

I1  
_111___. 

I 

A. M. 

11:28 ................... 

I Surface. II 

------- 
mb. 'C. % m.p.8 .  m. m h .  .................................................................. 701.0 
966.9 -3.0 62 ssw. 13.4 2% 720.4 .................................................................. 2 750 722.3 .................................................................. 2'500 744.0 .................................................................. 2'250 766.7 .................................................................. 2'000 790.5 .................................................................. 1:750 815.2 

I At different heights abovo sea. 

c. 
1.9 
3.6 
3.8 
5.3 
G.7 
8.2 
9.7 

I I Humidity. 

........ 
0.59 ........ ........ ........ ........ ........ 

Remarks. 

P. M. 
1203 ................... 
1220 ................... 

1238 ................... 

060.1 -2.4 62 

965.5 -2.2 80 

964.9 -1.3 61 

................................................. ................................................. 

................................................. ................................................. 

BSW. 

SV. 

ssw. 

. 11.6 1499 840 9 ................ 1;250 8GG.5 ................ 1,000 894.0 
11.6 956 899.0 ................ 750 922.5 ................ 500 952.3 
11.6 396 964.9 

W. 19.2 
\VS\F. 1 18.1 
8w. 17.0 
sw. 16.8 

14.9 
ssw. 12.0 
ssw. 11.6 

sw. 

........ 
6,OOO ........ ........ 
2,700 

........ Fcw Ci.St.,yMw. 

........ 

c. - 0.8 - 1.8 - 4.3 - 6.8 - 7.2 
G.0 

11.0 
9.9 
8.4 
6.9 
5.8 
5.3 
3.4 
1.5 - 0.4 - 2.3 - 3.3 - 2.2 - 0.3 
1 . G  
3.5 
5.4 
6.Q 
7.3 
8.9 

11.2 
12.2 
13.1 
6.8 - 2.8 - 2.0 
0.5 
1.6 

........ ........ ........ ........ 
0.98 ........ 

-6.77 ........ ........ ........ 
0.60 ........ ........ ........ ........ ........ 
0.76 ........ ........ ........ ........ ........ 
0.66 ........ ........ ........ ........ 

-5.46 

1.03 
........ 
........ ........ ........ 

rroz!s. 

3,100 

8, Ow 

9,700 

........ ........ 

........ ........ 

........ ........ 

........ 
13,000 

16 000 16 300 

18 800 
16: 300 

13,500 

........ ........ 

........ 

........ 

........ 
9,500 ........ ........ ........ 
7000 
5: 300 

1,800 

........ 

........ ........ 

........ ........ 

Cloudless. 

POW Ci.St.,\\TlW. 

Fow CLSt., wnw. 

237 .................... 

327 .................... 

3:53 .................... 
3:57 .................... 
420 .................... 

.................................................................. .......................................................... 1 ........ .................................................................. .................................................................. .................................................................. 
803.4 1.2 50 SSW. 11.2 

.................................................. I ................ .................................................................. 

.................................................................. .................................................................. .................................................................. 
963.0 1.5 53 ssw. 9.8 .................................................................. .................................................................. .................................................................. .................................................................. 
962.8 1 . G  51 ~ S W .  11.2 

962.8 1.0 51 89%~.  8.9 

962.8 1 . G  49 SSW. 8.0 

.................................................................. 

.................................................................. .................................................................. 

0.1 - 0.2 
-1.1 - 1.5 

3.1 
11.5 
11.4 
9.9 
8.4 
6.9 
4.3 
3.8 
1.3 
0.0 

-1 .0  
-2.7 - 3.8 
-2.4 
-0 .3  

2.0 
4.0 
4.3 
5.5 
6.9 
8.3 
9.7 

10.0 
10.3 
4.5 
2.9 
2.2 - 1.2 

-2 .8  

........ 64 ........ 04 ........ 64 
0.34 64 ........ 55 

-3.62 40 ........ 40 ........ 39 ........ 37 ........ 36 ........ 35 ........ 34 ........ 32 
0.61 32 ........ 34 ........ 38 
0.70 40 ........ 39 ........ 38 ........ 37 ........ 35 
0.56 35 ........ 33 ........ 31 ........ 28 ........ 28 

-1.64 24 ........ 26 ........ 37 
-1.30 40 ........ 44 ........ 02 ........ 70 

l . . i . ~  
1 i O  9'500 
17.3 10:OOO 
10.9 ........ 
16.7 ........ 
16.5 8,000 
16.2 ........ 
15.0 ........ 
15.9 6,500 
10.1 ........ 
16.4 ........ 
16.7 3,800 
17.0 ........ 
17.2 ........ 
10.9 2,500 
14.2 ........ 
13.4 ........ 
12.4 920 
7.5 ........ 
6.4 ........ 

Few St.Cu., wsw. 

Few Bt.Cu., wsw. 

Wind. 

Dir. I Vel. 

EM- 
tric 

poten- 
tlal. 

mb. 
1.47 
1.58 
1. Go 
1.87 
2.16 
2.81 
3.01 

%21 
20 
20 

24 
25 

a i  
2a 

1/10 Ci.St.,wnw. 

- l;:: 0.4 .:!:"I ........ 
- 8.0 1.20 - 5.5 ........ I - 2.5 ........I - 1.3 ........ I 

2G 
43 
GO 
63 
62 
61 
lil 

January 3, 1918, serles (No. 2). 
- 

nb. 
964.1 
951.7 
921.9 
892.8 
887.8 
865.5 
858.8 
839.5 
814.5 
790.3 
773.2 
707.0 
744.0 
721.7 
G99.8 
078.3 
666.4 
678.3 
699.8 
721.7 
744.5 
768.1 
786.7 
791. Q 
816.3 
841.0 
8%. 2 
880.5 
892.8 
912.4 
921.0 
050.3 
962.8 

-- 

__ 
n. p .  s, 

12.1 
12.1 
12.2 
12.2 
12.2 
16.3 
17. 6 
16.9 
16.0 
15.2 
14.5 
14.9 
16.6 
18.3 
19.9 
21. G 
22.5 
22.1 
21.5 
20.9 
20.2 
10.6 
19.1 

18.2 
17.3 
10.8 
16.4 
14.8 
12.4 
11. 6 
9.1 
8.0 

18.9 

%02 
G5 
71 
78 
79 
48 
38 
35 
32 
29 
26 
26 
27 
27 
28 
29 
29 
28 
27 
20 
25 
24 
23 
23 
22 
20 
20 
19 
25 
33 
36 
45 
49 

P. M. mb . o c .  m. p .  8 
1:i5 .................... 1 9 4 . 1 )  - 0 . 8 )  %62)ssw. ) nil/ 8SW. 

SSW. 
sw. 
8W. 
sw. 
W. 
wnw. 
WllU'. 
nu. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 

nw. 

BW. 
B\V. 
nw. 

WIlW. 
WllW. 
WnW. 
WllW. 
W. 
W. 
wsw. 
wsw. 
SW. 
ssw. 
ssw. 
ssw. 
SSV. 

nw. 

........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ............................ : ....................................... ...................................................... 
127  .................... 1. 964.0 1. -0.1 1. 62 J.asw. l~~*ii~~.ll .................................................................. 
134 .................... 1 W.01 0.11 N l S S W . 1  10.711 .................................................................. .................................................................. .............................................................. 
200 .................... 1. 9G3.8.1. 0.3 1 54 1 . 8 9 ~ .  1 11.6 11 

January 3, 1918, series (No. 3). 

P. Y. 
4:56 .................... 1 062.6/ 0.11 64 3.94 

3.85 
3.56 
3.45 
4.20 
5.43 
5.39 
4.76 
4.08 
3.58 
2.91 
2.73 
2.15 
1.90 
1.91 
1.85 
1.78 
I. 95 
2.20 
2.61 
2.85 
2 91 
2.98 
3.08 
3.07 
3.13 
3.13 
3.13 
3.12 
3.01 
3.15 
3.43 
3.44 - 

ssw. 
SSW. 
sw. 
sw. 
wsw. 
WBW. 
Wnw. 
wnw. 
mnw. 
wnw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

wnw. 
wnw. 

11w. 

WnW. 
m w .  

W. 
W. 
ws\v. 
wsw. 
wsw. 
ssw. 
ssw. 
ssw. 
5. 
s9E. - 

!.3 ........ 1/10 CLSt., wnw. ........................ I .......................................... .................................................................. 
610 .................... I 962.5 I 0.0 I 57 1 SSW. I 5.4 11 . 812 

7.4 ........ 
1/10 CLSt., wnw.; Few St.Cu., 

2/10 CLSt., wnw.; Few St.Cu., 

........ wsw. 

........ wsw. 

.................................................................. 1,uuu 
619 ..................... 1 062.5 1 0.0 1 

57 1 ssw. 1 4.9 11 i:;! .................................................................. 
22.9 I ...:...- I 
22.1 6 200 
21.2 ........ 
23.5 ........ 
?.! I ' i  8,200 ............................................ ...ii'~.sse...'J.... .... *,(OW 

6:08 .................... 1 902.5 I - 2.0!  3.611 2,850 ........................ I .......... I ........ I ........ I ................ I /I !3uw .................................................................. 3 25u 
0:49 .................... 1 902.2 1 - 2.1 1 70 1 sse. 1 4.6 11 3:409 .................................................................. ;,;%! ................................................................. .................................. I I ....... -I ........ 1 ........ I: ....... 11 2% .................................................................. 6W 
7% .................... 1 901.9 1 - 2.4 1 87 1 sse. 1 5-4 /I 2:461 .................................................................. 2 2 5 0  ...................................... *... ........................ 2'ooo .................................................................. $750 .................................................................. 1500 
7:42 6.4 1'287 .................... 901.7 - 2.4 07 SO. 

4.9 800 7:54 .................... 961.6 - 2.3 69 SE. .................................................................. 750 

805 .................... 961.4 - 2.6 70 SSO. 5.4 390 

.................................................................. 1'250 .................................................................. 1:m 

.................................................................. 



16 

e c. - 2.2 
0.0 
5.1 
5.3 
8.2 

10.2 
9.8 
8.5 
7.1 
5.8 
4.4 
3.1 
1.7 
1.4 

-0 .3  
-2 .6  - 4.4 
-3 .0  - 1.2 

0.6 
2 4  
4.1 
4.4 
6 . 4 .  
8.7 
9.9 

10.1 
10.4 
10.7 
11.1 

SUPPLEMENT NO. 12. 
TABLE 10.-Free-air data from kite flights at Drexel Aerological Station, Januay, 1918-Continued. 

January 3-4, 1918, series (No. 4). 

........ ’67 ........ 63 ........ 54 
-2.67 51 ......... 50 
-1.19 47 ........ 46 ........ 43 ........ 41 ........ 38 ........ 35 ........ 33 ........ 30 

0.64 29 ........ 30 ........ 32 
0.81 34 ........ 33 ........ 32 ........ 31 ........ 30 ........ 29 
0.94 29 ....... 27 ........ 25 
0.13 24 ........ 26 ........ 31 ........ 35 ........ 40 

Surface. I 

.................................................................. .................................................................. 
SO0 ................... 1 9 6 0 . 8 1 - 2 . 4  

S45 ................... 960.3 -2 .7  
.................................................................. 
.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
1037 ................... 960.0 - 3.0 

1050 ................... 959.9 -3 .8  

.................................................................. .......................................................... 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
1130 ................... 959.6 - 3.9 ................................................................... 

701s .  5.41 

72 S. 5.8 

74 S. 5.4 

82 S. 3.6 
1 ........ 

82 S. 3.6 

............................................................... 
11:41.. ................. I 959.5 I l - i . 8  I 82 I S. 1 4.0 I/ 

8.4 ........ 
8.7 ........ 
9.5 ........ 

10.3 _._ _.___ 
11.1 5,700 
11.9 ........ 
12.7 ........ 
13.6 ........ 
1 3 7  7600 
1 i O  8:500 
9.7 9,500 
7.9 ........ 

1/10 Ci.St., wsw. 

m. 
396 
500 
750 
758 

1000 
1: 170 
1 250 
1’5M) 
1’ 750 

2, 2.50 
2500 
2: 750 
2,813 
3000 

2: w 

3’ 250 
3’ 453 
3: 250 

2’ 750 
2’ 500 
2’ 2.50 

?% 
1’500 
1’ 2.50 
1: 000 

3000 

2: 213 

1’ 626 

750 

727 
500 
396 

13.1 
14.5 
14.7 
15.3 
16.0 
16.4 
16.1 
15.5 
14.9. 
14.4 

14.3 
8.8 
6.3 

A. m, 
12:44 ................... 1 9 5 8 . 7 / - 2 . 6 l  ~ O / S S W .  1 
coo .................... 958.4 -2.3 73 ssw. 
.................................................................. 

........ ........ 3/10 CLSt., wsw. 
4,600 ........ ........ 
2,700 ........ ........ 

........ 

........ ........ ........ 5/10 CLSt., wsw. 

0 

................................................................... .................................................................. .................................................................. .................................................................. I 1  1 . 1  I I1 

A. m. 
1202 ................... 
1210 ................... 

................................................................. 
1:41 .................... 1. 957.9 I -2.4 I 75 I ssw. I 4.9 11 

.................................................................. .................................................................. .................................................................. .................................................................. 
959.4 - 3.4 78 sse. 4.9 

959.2 - 3.0 74 sse. 6.3 
.................................................................. 

.................................................................. .................................................................. .................................................................. I l l l l l l  

5.8 
6.8 
8.7 
9.0 

10.2 
11.4 
12.0 
13.8 
14.5 
14.6 
14.9 
15.2 
15.4 

14.9 
13.3 
12.6 
11.4 
10.2 
9.0 
8.6 
8.5 
8.4 
8.3 
8.2 e. 9 
6.8 

15.6 
................................................................ 
2:16 .................... 1. 957.61 -2.51 761ssw. I 6.411 

........ 5/10 Ci.lt., wsw. ........ ........ 
0 

2,300 

........ 

........ ........ 3/10 CLSt., wsw. ........ ........ 
4,600 ........ ........ 

........ ........ ........ ........ 

7,000 4/10 ci.at., WSW. 

........ ........ ........ ........ ........ ........ ........ 

........ 4/10 A&., wsw. 

........ 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. I I i I l l I  

-2.5 
2.7 

12.4 
12.2 
11.0 
9.9 
8.8 
7.7 
7.1 
6.1 
3.9 
1.5 

-0.8 
-2.1 
-1.0 

0.9 
2.9 
4.8 
6.7 
8.6 
9.3 

10.1 
11.1 
12.4 
13.0 
4.4 

-2.4 

................................................................ 
2:46 .................... 1. 957.51 1 2 . 4 1  7 6 l S W .  I 4.911 

........ 70 ........ 59 
-0.50 39 ........ 39 ........ 37 ........ 36 ........ 35 ........ 34 
0.44 33 ........ 34 ........ 35 ........ 38 ........ 41 
0.84 42 ........ 41 ........ 40 ........ 38 ........ 37 ........ 35 ........ 34 
0.47 33 ........ 33 ........ 34 ........ 34 

-6.55 34 ........ 53 ........ 75 

..................... .../..........I.. ..... .I:. .... ..I.. ..... .I.. ... .~.I( ................................................................. 

SW. 
wsw. 
wsw. 
W. 
W. 
W. 

.................................................................. 
2:51 .................... 1 957.41 -2.41 7 5 ~ w s w .  1 4311 .................................................................. 
310 .................... 957.3 -2.4 75 WSW. 

3.18 
3.43 
3.80 
3.87 
4.08 
4.49 
4.90 
5.09 
4.44 
3.75 

Pres- 
sure. 

mb. 
961.0 
948.8 
919.6 
918.5 
891.7 
873.1 
R64.8 
839. 1 
813.4 
788.5 
765.0 
742.0 
720.0 
714.1 
698.4 
676.8 
659.2 
676.8 
698.4 
721.0 
743.0 
788.0 
769.8 
789.6 
814.0 
826.8 
839.1 
864.8 
890.8 
918.0 

921.0 
946.9 
959.2 

WnW. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
w. 
wsw. 

I I A t  different heights above sea. 

828 A. M. .................... 
842 .................... 
SO7 .................... 
926 .................... 
10:36 ................... 
10:57 ................... 
11:11 

11~39 ................... 
11:46 ................... 

................... 

I I Humidity. 

I I 1  i 
.................................................................. 1 957.9 0.2 96 nnw, 4.0 

958.0 0.0 98 nnw. 4.5 ;  .................................................................. ~ 

958.2 -0.2 100 nnw. 4.0 I 

958.4 -0.2 100 n n W .  3.1 ,I 

................................................................... 

................................................................... 

.................................................................. 8 

.......................................................... ........I 

958.9 -0.5 91 nnw. 7.2 .................................................................. 
958.1 -1.2 92 n. 6.3 1 

6.3 I 
.......................................................... .................................................................. ........ I 
.................................................................. .................................................................. 

959.1 -1.4 89 n 

959.1 -L8 87 D. 7. e 
959.1 -1.8 85 n. 

.......................................................... 

nnW. 
nnw. 
nnw. 
nnw. 
nnw. 

nnw. 
nnw. 

M W .  

1.4 ........ 63 
- 3 . 0  ........ 74 

4.0 ........ Misting. 10/1ONb.,MW.; 
7.0 ........ altitude of Nb. base about 

14.2 ........ 550m. 
15.8 680 ................ 

........ 1:700 Rain ended 9:08 a. m. Snow ................ (moist) from %OS to 5x44 a.m. 

........ 1000 

January 4, 1918, series (No. 5). 

0.2 
-0.6 
-2.7 
-3.1 
-3.4 
-3.7 
-3.8 
-3.5 
-3.4 
-4.5 
-5.8 
-5.0 
-4.2 
-4.6 
-7.2 
-7.6 
-6.5 
-5.3 
-4.7 
-3.2 
-1.8 

........ 06 ........ 95 ........ 92 
0.81 91 ........ 91 ........ 91 
0.14 91 ........ 91 

-0.16 91 ........ 81 
0.52 91 ........ 91 

-1.03 91 ........ 91 ........ 89 
0.46 89 ........ 89 ........ 89 
1.37 89 ........ 87 ........ 85 

958.7 
948.6 
924.0 
917.6 
889.8 
863.3 
838.0 
813.8 
799.5 
789.3 
765.4 
742.0 
719.0 
705.8 
719.0 
742.0 
765.4 
789.3 
813.8 
838.0 
847.2 
863.8 
890.2 
917.5 
930.3 
945.3 
957.3 

nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 

I I  

........ 4 000 ........ 2:800 IO IO 6t  MW. snow (moist) ................ ........ 8,300 Altitude of St. base about ................ 1,800 m. ........ 6.200 

&om i4:m to 1o:ll a. m 

January 5, 1918. 

957.9 
945.7 
916.5 
010.0 
888.0 
850.7 
852.8 
833.8 
825.7 
807.8 
787.7 
807.8 
829.1 
833.8 
860.7 
863.6 
8%. 8 
917.5 
933.8 
947.0 
959.1 

- 
Vap. 
pres. 

mb. 
3.41 
3.85 
4.70 
4.81 
5.44 
5.85 
6.58 
4.77 
4.14 
3.50 
2.93 
2.52 
2.07 
1.96 
1.79 
1.57 
1.43 
1.57 
1.77 
1.98 
2.18 
2.38 
2.43 
2.59 
2.81 
2.93 
3.21 
3.91 
4.50 
5.28 

6.28 
4.26 
3.52 

- 
Dir. 

I Wind. 
Elec- 

S. 
ssw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
WUW. 
wnw. 
WnW. 
WnW. 
wnw. 
wnw. 
WnW. 
W. 
W. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 

sw. 
S. 
sse. 

3.57 wnw. 
3.33 wnw. 
3.20 wnw. 
2.91 I wnw. 

5.95 
6.52 
4.49 
4.29 
4.19 
4.08 
4.04 
4.15 
4.19 
3.81 
3.41 
3.65 
3.91 
3.78 
2.95 
2.87 
3.14 
3.48 

4.07 
4.47 

a. 67 

I I I 

Remarks. 

n. p. 8. VOUS. 
5.4 ........ Few Ci.St., wsw. 
8.2 ........ 

13.9 1 810 1 

nuw. I ........ I...: .... I 
nnw. ................ 
nuw. I ........ 1 3.m; I 
nuw. ................ 
nnw. ........ 
;: I.. . . i : ~ . I . .  .... ..I ........ 10/10 St., nnw. 

I I I 



OBSERVATIONS KT DREXEL, JANUARY, 1918. 

TABLE 10.-Free-air datu from kitejlights at Drexel Aerological Station, January, 1918-Continued. '* 
January 6, 1918. 

Wind. 
Tem- :$: Tlme. Pressure. !&err humid- 

its. Dir. 1 Vel. 

17 

Nti -  
tude. 

II SUrhCe. 

Humidity. wind* 

Rcl. ${; Wr. VeI. 

-- 
I 

I At different heights above sea. 

Elec- 
trio 

poten- 
tial. 

Remarks. 

c. 
-9.7 

-10.2 
-11.5 
-12.4 
-11.5 - 9.6 
-9.9 
-11.2 
-12.6 
-14.0 
-15.1 
-13.7 
-12.4 
-12.1 
-11.3 
-10.4 
- 9 . 5  

........ '96 ........ 94 ........ 90 
0.52 87 ........ 88 

-0.88 90 ........ 90 ........ 91 ........ 91 ........ 92 
0.62 92 ........ 91 
0.36 90 ........ 90 ........ 91 ........ 91 ........ 92 

mb. 
2.56 
2.40 
2.04 
1.82 
2.00 
2.42 
2.36 
2.12 
1.87 
1.67 
1.60 
1.69 
1.88 
1.94 
2.10 
2.28 
2.49 

n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
Me. 
nne. 
Me. 
n. 
n. 
n. 
n. 
n. 
n. 

m. p. 8. 
8.9 

11.5 
17.6 
21.6 
21.0 
19.6 
19.3 
18.5 
17.7 
16 9 
l6:2 ........ ........ ................ ........ ........ 

volts. 
....... ........ ........ 

4,700 ........ ........ 
10,500 ........ 
15 000 
17'600 

10,400 

8,800 

....... 

15:OOO 

8,500 

A. Y. 
838 ................... 
8:55 ................... 

1041 ................... 

11:07 ................... 
1 1 : l O  ................... 

968.7 -17.2 78 nw. 3.6 396 .................................................................. 5w .................................................................. 750 
968.6 -17.0 89 nw. 4.0 920 .................................................................. l o w  
968.7 -13.5 81 nw. 2.2 1'130 

.................................................................. 750 .................................................................. 500 
968.5 -12.8 76 MW. 1.8 442 
968.5 -12.6 76 MW. 1.8 396 

.................................................................. 1:000 

nw. 
nw. 
nnw. 
nnw. 
nnw. 
n. 
n. 
M W .  
M W .  
M W .  
nnw. 

3.6 ........ l/lOCi.St., n. 
4.4 ........ 
6.4 0 
7.8 ........ 
9.1 4 600 
4.3 0'600 

6.1 1,930 
7.3 ........ 
4.9 2:m 

7.6 ........ 
1.8 ........ CloudlesS: 

-16.5 
-14.7 
-13.6 
-13.7 
-13.8 
-14.2 
-15.0 
-15.7 
-15.9 
-12.6 

........ 77 ........ 75 
-7.1 73 ........ 77 
-0.8 83 ........ 83 ........ 84 ........ 84 

7.17 84 ........ 76 

5.8 ........ 
5.8 0 
5.8 615 
5.8 ........ 
5.4 1,470 
4.7 ........ 
4.3 ........ 
5.0 ........ 
6.1 3,300 
6.7 4,500 
6.0 ........ 
5.9 ........ 
4.6 330 
4.0 ........ 

10/10 St., ne. Light snow. 

Altitude of St. bnse about 700 
m. 

Li h t  snow. 
loa0 St., ne. 

.................................. 
3:17 .................... 

322 .................... 
.f 

3:44 .................... 
3:46 .................... 
357.. .................. 

I..- ............................. 500 
966.5 - 9.2 94 ne. 3.6 740 .................................................................. 750 .................................................................. l o 0 0  .................................................................. 1'250 
966.6 - 9.3 96 ne. 5.4 1'416 ................................................................ 1:zso 

1, ooo 
966.9 - 9.2 94 ne. 4.6 877 .................................................................. 750 
967.0 - 9.2 94 ne. 3.6 722 .................................................................. 500 
967.2 - 9.0 94 ne. 4.0 396 

.................................................................. 

1.3 
3.3 
7.9 

12.6 
13.1 
9.4 
8.9 
3.9 
3.6 
3.7 
5.7 
6.2 

14.8 
14.1 
8.8 
8.5 
1.3 

........ 10)lOSt n. .__. Light s1;bw. (*j--- 

........ Altitude 01 St. beve about ........ W m .  

11,m 

........ 

(*) ........ _ _  _.__._ 
9,500 

4' 

........ 

........ 

........ ........ 

........ ........ lO/lO St., n. Light snow. 

n. 
n. 
n. 
n. 
n. 

n. 

n. 

8.0 
9.8 

14.1  
14.8 
11.8 
8.1 

7.8 

P. M. 
1:05 .................... 

1:28 .................... 
977.0 -18.8 100 

976.7 -18.9 100 

................................................. ................................................. 

................................................. ................................................. 

n. 

n. 

8.0 386 ................ 500 ................ 760 
8.5 792 ................ ................ lo00 

1 : s o  

977.0 
963.5 
931.1 
925.8 

869.9 

-18.8. ........ 100 1.15 
-19.8 ........ 100 1.05 
-22.2 ........ 100 0.83 
-226 0.96 100 0.80 

900.0-20.9 ........ 100 0.94 
-18.8 ........ 100 1.15 

Pres- 
sure. 

At 
100 m. 

10 10St n Lightsnow. 
A & u d ~ o i  &.base about 8001~ 

8/10 St n. Kites broke away 
at  9 : 3  a. m. 

............................................................... .................................. I::: ............................. 

.................................................................. I 

750 .................... 967.1 - 9.8 93 n. 8.5 - .................................................................. 
7:63 .................... 967.1 -9.8 93 n. 8.5 .................................................................. .................................................................. 
...................................... I ........ 
818.. ..................I--- 967.4 1.- 9.9 1 93 

................ 
n. 8.5 

n. 7.2 
................ 
................ ................ ............... 
n. 7.6 

.......................................... I. ....... 
9:11.-.- ................ 968.0 -10.3 90 .................................................. .................................................. ................................................. 
9:49 ......... q ........ 968.1 -10.4 93 I ....... - 1  ........ 1 

January 7, 1918. 
- 

1.05 
1.10 
1.28 
1.38 
1.43 
1.54 
1.49 
1.39 
1.30 
1.28 
1.56 

-17.2 I ........ I 78 

I I I I I II 

Janu ry 8, 1918. 

P. M. 
1:m ................... _I 965.9! -8 .51  91 ne. I >.8!l 396 965.9 

953.1 
924.3 
923.5 
894.1 
885.7 
846.6 
865.7 
8%. ,l 
908.2 
923.5 
926.8 
954.5 
967.2 

- 8.5 - 9.3 
-11.1 
-11.1 
-11.3 
-11.6 
-11.7 
-11.3 
-10.6 
-10.3 
-11.6 
-11.9 - 9.9 - 9.0 

ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 

....... ........ 
0.76 ........ ........ ........ 
0.18 

-1.03 

0.89 

........ ........ 

........ 

........ ........ 

99 
99 
96 
94 

January 10, 1918 (No. 1) 

I I I 
A .M.  

890 ................... 1 977.71-13.5/ 1 0 0 l n .  I 1.31) .................................................................. .................................................................. 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
lo0 
100 
100 
100 
100 
100 

n. 
n. 
11. 

n. 
n. 

.................................................................. 
842. .................. 977 7 -13 7 100 n 
8 %  ................... 1 977:7 I -i4:9 1 100 1 n: I ::! j/ .................................................................. .................................................................. io:w ................. -.I w8.0/-16.0/ l m l n .  1 0.411 .................................................................. Me. 

nne . 
ne. 
nc. 
n. 
n. 
n. 
n. 
n. 

.................................................................. 
1063.. ................. 1 978:o 1-16:s I ;$ 1 ;: I 2. Ij 11:07.. ................. 978 0 -17 1 ................................................................. ................................................................. I- I I- I I I1 ............................................. ........I .... i;3.11 
11:a ................... 1'''-977.8 I -17.4 1 100 I n. 

January 10, 1918 (No. 2) - 
...... ...... ...... 
f\ 
(*I 

- 
10/10 St., n. Light snow. 

I I I I  

1:48 .................... 1 976.6 1-19.0 I 100 In. I 7.6 It 1,271 

77959-18-2 

867.6 1-18.6 1-0.84 1 100 I 1.18 
More than 10,OOO volts. 
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-0.11 
-2.82 

-0.05 

0.98 

....... 

....... 

....... 

SUPPLEMENT NO. 12. 

% 
100 
100 
100 
100 
100 
100 
100 

T a m  lO.-Fret-air data from kite jlighia at Drexel Aerological Statio%, January, 1918-Continued. 

January 10, 1918 (No. 2)-Continued. 
- 

I t 

m.p.s. 
4.0 
6.9 
9.3 

10.0 

;:'2; 

volts. ........ 3/10 A&., w . 2/10 St., n. 
4,W 8/10 A&., w:' 
3,800 

........ 

..... .o.l 4/10 A.Cu., wsw.; 6/10 St., n. 

1.23 
1.23 
0.88 
0.79 
0.78 
0.77 
0.79 
0.06 
1.03 

nnw. 

nnw. 
MW. 

nnw. 

nnw. 
mw. 
nnw. 
n. 
n. 

I I 
A.  M. I I  

8:37 ................... ~ $50.2 -30.6 100 
! ........................ 1 .................................. 

I 

1 ........ 500 

M\V. 1 8.0 396 

-31.6 ........ 
-33.4 0.95 
-33.0 ........ 
-31.4 ........ 
-30.0 -0.57 
-30.0 ........ 
-29.8 ........ 
-29.; ........ 
-29.6 ........ 
-29.4 ........ 
-29.4 -0.06 
-29.5 ........ 
-29.6 0.05 
-29.6 ........ 
-30.6 ........ 
-31.5 ........ 
-32.4 ........ 
-33.3 ........ 
-34.2 ........ 

16.2 
16.9 
19.8 
22.2 
22.2 
22.2 
22.3 

a.m. 

6" on 22' halo. 

460 I'arholia to  riqht end left of ........ sun. Circumzenithd 3rc or 
9 600 (., ........ ........ ........ 

-35.1 
-3.5.1 
-35.0 
-35.0 
-31.5 
-33.8 
-33.2 
-32.5 
-31.8 
-31.6 
-35.3 
-33.2 
-33.7 
-33.7 
-3'3.9 
-32.6 
-35.6 
-35.5 
-33.7 
-31.8 
-31.0 
-28.8 
-2i.6 

0.20 I ........ ........ 
0.27 ........ ........ 

........ ........ 
-0.37 

........ 

........ ........ 
0.71 ........ ........ 

-3.41 
0.75 

........ 100 ........ 100 
100 

........ 100 

............... 

... !:?., 100 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
n w  . 

........................ ................ ........ (*) ........ (*) ................ 
................ 

12.8 (*) 
10.3 ........ 
8.5 ........ 

................ 

10.7 

........ ........ 

396 I 900.6 

500 1 947.0 
750 914.6 

-25.6 ....... 10.7 

13.6 
20.5 

........ 

........ ........ .................................................... ........................ I::::: 
~ 

8:37 ................... I 960.2 
8:44... ................ 1 960. I ........................ j"",,,.,".' ......................................................... 
8:54. .................. 

........................I ........................................................ ........................................................ ......................................................... ........................................................ 
10:00 ................... 951.1 .................................. .................................. ......................................................... ......................................................... 
11:00 ................... 961.5 ......................................................... 

............................ 
-25.6 100 n\V. 
-25.4 100 nW. .................... 
-24.2 100 nw. ................................ 

-23.0 62 nuw. ............ I:::::::: :: ............ 
-21.6 78 nnw. 

20.7 
25.6 
25.5 
25.2 
24.9 
23.6 
22.3 
21.0 
19.8 
18.5 
18.0 
18.3 
19.2 
M. 1 
20.9 
21.3 
22.0 

........ 
7,000 

........ 
(*) ........ 

........ 

........ 

........ ........ ........ 
(*) ........ ........ ........ ........ 
(*) 
(*) 

8.9 
8.9 ........ ........ 

10.3 ........ ........ .___ .___ 
._._ _ _ _ _  ........ 

9.4 ........ ........ ........ ........ 
13.4 ........ 

757 I 913.6 

IOOoj  883.1 
1:250 853.2 
1 495 j p . 6  
1'750 I r98.5 

2:500 1 721.6 

2,840 687.4 
2,750 697.0 
2 500 ~ 721.6 
2:250 746.6 

1:750; 799.0 

905 I 895.1 

2:OOO I 772.1 
2 250 746.6 

2,i50 1 897.0 

772.1 i7% j 783.2 

-28.2 
-27.4 
-26.6 
-24.5 
-22.4 
-?2.7 
-23.0 
-2.3 
-23.6 
-23.s 
-24.0 
-23.7 
-23.0 

0.72 92 
-0.M 92 ........ 92 ........ 92 
-0.85 02 ........ 89 ........ 87 ........ s4 ........ 82 ........ 79 

0.21 78 ........ 79 ........ 81 
-22. 2 '  ........ 83 

I At different heights above sea. 

1 Elec- 
1 Humidity. I Wind. Remarks. Tern- 

i%: 
-I-/ 

c. 
-18.1 
-18.1 
-21.6 
-22.7 
-22.8 
-22.9 
-22.7 
-20.2 
-10.2 

-- 

P. M. 1 mb. 
255 .................... 
324.. .................. 

mb. 
840.3 
854.4 
869. 1 
873.4 
899.0 
927.0 
930.2 
962.0 
976.0 

mb. I 

................................................. 
327 .................... 975.8 -19.2 93 

3:42 .................... 975.9 -19.2 93 

3:52 .................... 976.0 -19.2 93 

................................................. 

................................................. 

........................ , ......................... ................. , 
n. ~ 7.6 il ................. I /  ................ 
n. / 7.2 / /  .... 1/10 St.Cu., wnw.; 9/10 Bt., n. 

Light snow. 

January 11, 1918. 
-- 

0.35 

0.32 

0.26 
0.27 
0.32 
0.36 
0.36 
0.36 
0.35 
0.35 
0.35 
0.35 
0.34 
0. a3 
0.33 
0.30 
0.27 
0.25 
0.22 
0.20 

0.18 
0.19 
0.21 
0.21 
0.21 
0.24 
0.26 
0.26 
0.30 
0.32 
0.29 
0. 26 
0.25 
0.25 

0.28 

0.20 
0.26 
0.31 
0.34 
0.42 
0.48 

n. 27 

n. 20 

-- 

100 

100 

100 
100 
98 
96 
96 
94 
92 
90 
88 
88 
87 
85 
85 
85 
55 
85 
85 
85 

85 
90 
96 
97 
97 
94 
98 
98 
99 
99 
99 

100 
100 
100 
100 
100 
100 

8.0 ........ 3/10 Ci. Solar halo 22' radius, 
from 8:32 a.m. to)l:00 p.m. 

Solar halo, 46" radius. at. 8:40 ........ 
950.2 

956.0 

930.6 
923.0 
890.6 
864.4 
859.4 
829.4 
800.4 
772.8 
746.3 

117.0 
697.0 
636.0 
671.6 
648.3 
625.5 
604.0 
682.7 

562.3 
580.3 
600.5 
006.0 
621.7 
644.0 
667.0 
692.0 
720.8 
723.9 
742.7 
769.7 
785.4 
797.4 
825.9 
844.2 
854.9 
855.8 
€86.6 

931.9 
951.5 
965.6 

z42.3 

cis. 9 

n n W .  
nnw. 
nna'. 
nnw. 
MW. 
nnw. 
nnw. 
ns-. 
nw. 
nw. 
nw. 

wnw. 

wnw. 

WIIW. 

WRW. 
WUW. 

WIlW. 
W n \ V .  

W W .  
WnW. 
WUW. 
Wnw. 
WnW. 
wnw. 
nw. 
nw. 
nw. 
nw. 
nw. 

P. M. 
1205 ................... 1 967.81-28.31 l 0 O ~ n n W .  1 &3[ 
12:50 ................... 066.7 -2X.2 103 nw. 

.................................................................. .................................................................. 
4 231 

3' 679 

3'250 

4'  OOO 
3' 750 

3' 500 

3' OOO 
2: 750 

2' ooo 

2 500 
2: 430 
2 2.50 

1' 856 
1: 750 
1 500 
1'246 
1'268 
1' 2 3  i o o a  

75c 
64g 
500 
306 

3/10 Ci.St., wnw. 
4/10 A&, nw. 

20.7 i (*) 

........ ' (*) 

................ ........ ! ........ 

................ ................ ................ ................ ................ ........ (*) ................ i 
.................................. 1 ................ J ................ 
......................................... 1 ........................ ..................................I........ I..._ .................... 
........................ ..........I : ....... 1 ......................... I i // 3/10 A.St., nw. 

5/10 St.Cu., nw. 
6/10 St.Cu., nw. 

....................................... j ........ ........ 
1:33 ................. _.I*-. 986.3 I -27.X 100 8.5 .......................................... ....I ............... ........................ ..........I.. 1:::: .... : ............... 
........................ ..........I ............................... 1:57 ................ -..I 966.2 -iS:6'1, 100 I nw. 1 10.3 11 nw. ............... 

nw. I ........ 1. (*) I 
9/10 St.Cu nw. 
Altitude d St.Cu. 

1.300 m. 
.................................................................. 
223. .................. 965.9 -27.6 
2:26 ................. -1 965.91-27.81 % i % :  1 :::/I base about 

........................ .................... I.. ...... ......................... ::::I: ..../........I.. ... ___i. ...... .I::::: :: :/I .......................................... 27. j. ....................... 
248.. ................. i 905.0 1 - 1001 nw. ;:; 11 .................................................................. 
2:51 ................... 965.6 -27.6 100 nw. 8/10 St.Cu., nw. 

January 12, 1918. 

100 0.59 

0.54 
0.42 

0.41 
0.45 
0.49 
0.61 
0. 75 
0.70 
0.67 
0.62 
0.69 
0.55 
0.54 
0.56 
0.62 
0.69 
0.76 
0.75 
0.70 

nw. 

nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw . 
nw. 

nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 

Ilw. 

uw. 

-26.3 ........ 98 
-28.1 ........ 92 

m. 

6/10 St., nw. 

Cloudless. 
2/10 h.Rt., nw. 

*over 10,Ooo volt& 
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TABLE 10.-Free-air data from kite fights at Drexel Aerological Station, January, 19184ontinued. 

January 12, 1918-Continued. 

II I 

Wind. 

Dir. 1 Vel. 

I At different heights above sea. 

Elec- 
tric 

pot-- 
tit 

Surface. 

A. Y. 

1125 ................... 
1127 ................... 
I1:33. .................. 

-----I_ 

mb. "C. % m. p .  s. m. .................................................................. 1 m 

961.3 -21.2 68 nw. 12.5 905 
961.3 -21.2 68 nw. 11.6 905 .................................................................. 750 
961.3 -21.1 6S nw. 13.9 6i9 ................................................................ 500 

.................................................................. 1'250 .................................................................. 1:Ooo 

11:41. .................. 1.. 961.2 

396 
500 
750 
922 

1 000 

1'310 
1' 500 
1' 750 

2 095 

2:500 
2,750 
3 000 

3'481 
3'500 
3' 750 
4'000 
4'077 
4: 250 

I' 250 

2: 000 

2' 250 

3' 250 

-21.0 89 n W .  11.6 398 

........................ I .......... I........[........ I ........ 1 ........ 11 4:500 

ln.P.8. 
23.1 
24.2 
25.3 
25.7 
25.6 
23.2 
22.1 
15.5 
11.6 

P.Y. 
12:Ol.. ................. 965.9 -13.3 
1229 .................. 1 9 6 5 . 6 1 - 1 2 . 7 I  !:I&. 1 :::I/ 

wzts. ........ 
........ 
$% ........ 

........ ........ 

........ 

........ 

mb. 
827.0 
855.8 
854.9 
896.3 
896.3 
915.0 
924.8 
917.0 
901.2 

-I--- 

4 612 

4'500 
4: 250 
4 000 
3' 750 
3'069 

3'250 

2' 750 
2' 659 
2'500 

4) 548 

3' 500 

3' OOO 

2: 250 

"C. 1 
-21.4 ........ 'SS 
-21.5 ........ 81) 
-21.6 ........ 90 
-21.6 ........ 90 
-25.8 -0.04 90 
-25.8 ........ 91 

-22.8 ........ I I  
-21.0 ........ 69 

-25.9 1.73 gz 

.................................................................. 2'OOo 

.................................................................. 1'560 .................................................................. 1:250 

2:34 .................... i 963.3 1-11.8 I 48 In. j .  2.2 /I 1'747 

A. Y. 
814  ................... 

8:54 ................... 

925.. .................. 

9:29 ................... 

10:05 ................... 

10:43 ................... 

........................ ........ 
2:50 ................... 

I 
965.7 -18.6 87 nw. 1. 6 

965.5 -17.9 88 MW. 3.1 

.................................................................. .................................................................. 

.................................................................. .................................................................. 
965.4 -17.5 88 Mw. 3.6 .................................................................. .................................................................. .................................................................. 
965.4 -17.2 113 nnw . 4.0 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
965.2 -16.4 67 n. 3.6 

964.9 -14.7 54 In. 3.6 

.................................................................. .................................................................. .................................................................. 

.................................................................. 

.... ..................................................................... 

-18.6 
-17.8 
-16.0 
-14.7 
-14.4 
-13.6 
-13.4 
-12.4 
-11.1 - 9.8 - 9.3 
-10.3 
-11.8 
-13.4 
-15.0 
-16.5 
-18.0 
-18.1 
-19.5 

............................................................... 500 
2:56 ................... 1 963.1 1.- 9.8 I 35 In. 1. 2.2 11 396 

........ ........ 
-0.74 ........ ........ 
-0.34 ........ 

........ 

........ ........ 
-0.52 ........ ........ ........ ........ ........ 
0.63 

........ 

........ 

I I I I I ll 

.1:42 ................... 

2 2 0  ................... 

.......................................................... 1:::. .... ............................................................... .................................................................. .................................................................. 
964.0 -12.2 45 MW. 1.3 .................................................................. .................................................................. .................................................................. .................................................................. 
963.4 -12.1 36 Mw. 1.8 .................................................................. .................................................................. 

J I__-.--_ I 
January 14, 1918. 

243 .................... 

965.7 
952.7 
921.5 
960.3 
891.1 
862.1 
855.4 
814.1 
807.2 
781.6 
772.2 
756.4 
731.5 
707.9 
685.0 
662.9 
64'.5 
641.6 
620.9 
600.0 
593.8 
580.4 
561.0 

552.3 
556.2 
580.5 
579.8 
599.4 
620.0 
6%. 1 
640.5 
661.5 
6B.5 
706.3 
715.2 
730.0 
755.2 
780.5 
806.3 
833.0 
860.4 
889.5 
904.0 
919.5 
950.0 
983.1 - 

.................................................................. 
959.9 -5.6 75 SW. 6.4 .................................................................. .................................................................. .................................................................. .................................................................. 

-21.0 ........ 
-21.4 I 0.57 1 
-22.5 ........ 
-24.0 1.. .... 

87 
79 
60 
47 
65 
80 
86 
75 
61 
46 
41 
42 
45 
47 
49 
52 
54 
53 
47 
40 
38 
37 
36 

35 
37 
37 
34 
32 
30 
29 
32 
36 
41 
45 
47 
52 
60 
68 
76 
65 
55 
44 
39 
38 
36 
35 

I I 

- 
Vep. 
pres. 

mb, 
0. r9 
0. i 9  
0.79 
0.79 
0.52 
0.53 
0.52 
0.60 
0.64 

-_ 

1.03 
1.00 
0.90 
0.80 
0.96 
1.50 
1.64 
1.57 
1.43 
1.21 
1.13 
1.06 
0.99 
0.90 
0.81 
0.74 
0.67 
0.65 
0.51 
0.37 
0.34 
0.30 
0.25 

0.22 
0.22 
0.23 
0.25 
0.28 
0.32 
0.32 
0.39 
0.51 
0.68 
0.88 
0.94 
1.03 
1.17 
1.30 
1.43 
1.18 
0.97 
0.75 
0.65 
0.72 
0.86 
0.92 
- 

I Remarks. 

nw. 
nw. 

nw. 
nw. 

nw. 

na. 
UW. 

nu,. 

DW. 
2/10 A.St nw. Solar hnlo, 

22' radii;, at 11:15 a.m. 

nw. / 
nw. 
IUlW. 
MW. 
MW. 
IUlW. 
nnw. 
nnw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
wnw. 

wnw. 

WnW. 

WnW. 
NnW. 

WnW. 
wnm. 
WnW. 
WIlW. 

WUW. 
WnW. 
WnW. 
WnW. 
WIlW. 
WnW. 
WUW. 

WUW. 
wnw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nnw. 

n. 
n. 
n. 
n. 

MW. 

M W .  

n. 
R. 

1.6 
4.1 

10.2 
13.8 
13.2 
11.3 
10.9 
12.1 
13.7 
15.3 
15.9 
16.4 
17.1 
17.8 
18.6 
19.3 
20.0 
19.9 
18.4 
16.9 
16.4 
17.6 
19.2 

20.0 
20.8 
20.8 
20.7 
20.7 
20.6 
20.6 
20.7 
20.7 
20.8 
20.9 
20.9 
18.8 
15.0 
11.4 
7.8 
0.8 
5.7 
4.7 
4.2 
3.7 
2.6 
2.2 

January 15, 1918. 

I I I I I1 I I I I I I 
L 

P.Y.  
1:35 .................... i 960.4I -8.11 741wsw. I 5.411 ........................ j .......................................... 
2:oo .................... 
2:07 .................... 1 960.1 -6.5 71 WSW. 

960.1 1 -6.5 I 
70 I W S W .  1 42:; / /  .. ...................__./_..........~........~........~........~....... . II .................................................................. 

222 .................... .................... I 9 6 0 . 0 ~ - 6 - 6 1  7 4 1 ~ .  1 ;:;I1 
2% 960.0 -6.7 75 W. .................................................................. 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. I I I I I I I  

396 
600 
096 
697 
750 

l o 0 0  
1: 023 
1 173 

1' 500 
1' 654 
1' 750 

2' 600 
2' 750 
2: 807 
2,924 
3000 
3' 250 
3' 600 
3'750 

I' 250 

2' ow) 
2' 250 

4; OOO 

74 
78 
87 
87 
85 
78 
77 
71 
71 
70 
70 
72 
78 
83 
88 
94 
95 
87 
85 
76 
68 
60 
62 

2.27 
2.22 
2.11 
2.43 
2.35 
2.06 
2.02 
2.36 
2.28 
1.99 
1.83 
1.76 
1.58 
1.39 
1.21 
1.05 

0.97 
0.91 
0.71 
0.56 
0.43 
0.33 

i.oa 

wsw. 
wsw. 
wsw. 
W. 
W. 
nw. 
nw. 
nw. 
nw. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WIlW. 
WnW. 
WIlW. 
WUW. 

0 
1,000 
2 200 

4 960 
5: 700 

2: 900 

F! 

F 9 (* 

...... ...... ...... ...... ...... ...... ...... ...... ...... ...... ...... 
- 

--_________ 

Few Ci., wnw. 

Cloudless. 

Cloudl0ss. 

Few Ci. St., near horizon. 

1 Few CL St., near horizon. 

7/10 Ci., w. 

5/10 Ci. St., w.; 3/10 Ci. cu., W. 
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- 

wind' Elec- - trio 
poten- 

Vel. tial. 

-__- 

SUPPLEMENT NO. 12. 

TABLE lO.-Free-air data from kite jlights at Drexel Aerolog.ical Station, Janua y, 1918-Continued. 

January 15,191S--Continued. 

Remarks. 

I At W e r e n t  heights above sea. 

15.2 
16.7 
16.8 
16.1 
15.4 
14.7 

Burlace. I1 

........ 

........ 

........ ........ 
11,000 ........ 
........ 

5.4 
8.8 

17.2 
19.9 
19.0 
17.7 
16.4 
15.8 
16.4 
16.8 
14.3 
30.0 
29.4 

....... 

....... ....... 
3,3M ....... 
6,OOC ....... ....... 

....... 
11,M 
....... 
....... 
....... 

-26.4 
-24.9 
-23.3 
-21.8 
-21.1 
- 3 . 3  

I ........ 1 
........ ' 
........ ........ 

0.54 1 ........ :::: 
19.0 

7 I ]  
( ) 

-14.9 
-14.3 

-14.9 
-18.1 

-17.2 

-17.0 
-15.1 
-13.8 
-12.9 

- -10.4 9.3 

....... .; 
-0.47 1 

........ 1 
0.77 { 

........ 1 ........ 

...i:y.i 

I ........ 

........ 

........ 

16.3 
l(1.0 

10.0 
18.5 

20.0 

19.6 
15.6 
13.0 
11.8 
8.2 
6.7 

...... 
1 0 , w  

....... ...... 
5,50( 

...... ...... 
4 ... !.. ....... 

._.._. 

P. M. 
I:% .................... 960.6 - 9.2 70 

1:37 .................... 960.6 9 1 70 

.................................................................. .................................. .....~...,"..".. 
nw. 7.6 396 

Mx) ................ 750 
nw. 9.8 773 

1 7.6 
9.6 

14.4 
14.0 

15.6 
16.3 
16. 4 
16.2 

15.2 

........ ........ ........ 
1.W 

6,800 
........ 

5/10 St.Cn., nw. 

Altitude 01 Gt.Cu. base ahou 
1,150 m. .......................................... 

.......................................... 
1:49 .................... 
M1. ................... 
.................................. 

.............. l o o 0  

960.5 - 9.1 72 nw. 10.3' 1'272 
I::::::.. : ::: 1,250 ....... .... 

960.5 - 9.0 71 nw. 8.9 1:464 

................ 1, Em ......../........ 

90 
97 
98 
07 

Qti  

1.43 nw. 
1.26 nw. 
1.25 nw. 
1.48 nw. 

1.47 nw. 

I I Humidity. 
Pres- 
sure. 

- 
Vap. 
pres. Dir. 

c. 
-26.0 1 0.58 1 '51 
-24.9 1 ........ 1 51 
-23.3 ....... 58 

P. M. mb. 
3:55 .................... 1 959.8 1 "83 1 %71 jw. lm'%:adl ........................ ..........I........ ........I........ ........ wnw. 

WnW. 
Wnm. 
WnW. 
wnw, 
WnW. 
WnW. 
WnW. 
WDW. 
WnW. 
wnW. 
WIlW. 
Wllw. 
wnw . 
WIlW. 
wnw. 
WnW. 
W W .  
WDW. 
WIIW. 
WDW. 

14.5 ........ 
14.7 ........ 7/10 cl. SC., W. ; few A. CIJ., IlW. ........................ I.. ........................................ .................................................................. .................................................................. I I I I I I i  -21.8 ......... 65 

-20.2 ........ 72 
-18.6 ........ 78 
-18.2 -0.63 80 
-19.4 ........ 88 
-19.5 0.81 ' 89 
-17.6 ........ 1 85 
-15.6 ....... ./ 4 2  
-13.6 ........ 78 
-11.6 ........ 74 
-11.0 0.80 73 - 9.6 ........ 66 
-9.6 ........ 57 - 5.6 -1.23 48 
-8 .7  ........ 88 - 9.0 0.39 92 
.- 8.1 ........ 88 
-7 .7  ........ 83 

........................ ................................ 
4% -5.7 78 wnw. 4.9 I .................... 

450 ................... 14.0 ........ 
3/10 Ci. St.,y.; 4/10A. Cu., nnw. 

1 l . U  ........ 
12.6 ........ 
7.2 ........ 
4.9 ........ 7/10 Ci.St.,nw.; fewA.Cu.,nnw. 

.. .............................................................. 
657 .................... 959.8 -7.5 86 Wnw. 
........................ 1 .......................................... 
523.. .................. , 959.8 I -7.7 1 83 lwnw. 1 4.9 11 

January 16, 1918, series (No. 1) 
I_ 

1.71 
1.74 
1.80 
1.81 
1.64 
1.39 
1.19 
1.09 
1.28 
1.39 
1.39 
1.39 
1.34 
1.26 
1.17 
1.08 
I. 01 
1.00 
0.82 
0.67 
0.54 
0.44 

0.51 
0.60 
0.71 
0.83 
0.88 
0.96 

1.10 
1.26 
1.43 

1.65 
1.74 

1.06 
1.49 

1.34 

1.37 
1.63 
1.84 
1.88 
2.03 
2.07 

- -- 

i 
.................................................. I ................ 5.4 

A. M. 
734 .................... 960.6 -14.6 100 w. 

7:52 ................... 
.................................................. ................ 
.................................................................. 

................... 
.................................................................. 
8:15 ................... 960.8 -13.1 84 wnw. 4.0 

8:12 960.8 -13.2 84 wnw. 

8% ................... 960.8 -12.6 76 w. 
.......................................................... 
.................................................................. 
.................................................................. ( 

.................................................................. i .......................................................... ........, I ................................................................. 
................. .................................................................. 

.................................................................. 
855.. 960.8 -13.0 84 W ~ W .  

................................................................ .., 
9:49 ................... 961.0 -10.0 85 w. 5.8 ! 
.................................................................. 4000 

.................................................................. 3600 

11:02 ................... 961.1 -10.1 83 nw. 

.................................................................. 3:750 

.......................................................... 3: 250 

.................................................................. 

1/10 St. Cu., nw. 

Few St. GI., riw. 

-14.6 1 ........ I 960.6 
947.8 
917.4 
w7.0 
887.5 
858.2 
830.2 
816.6 
802.9 
794.8 
776.5 
763.0 
751.4 
726.9 
703.3 
680.0 
657.3 
fi55.4 
635.3 
614.0 
593.5 
573.0 

593.5 
614.0 
635.3 
657.3 
G6G. 9 
680.0 

703.3 
727.0 
791. ti 
777.0 
789.1 

803.7 
831.0 

855.7 

858.9 
887.7 
007.0 
917 4 
047.8 
960.8 
P 

100 
99 
96 
95 
96 
97 
98 
99 
99 

100 
100 
100 
100 
100 
99 
99 
99 
99 
98 
97 
96 
95 

95 
95 
96 

* 96 
96 
96 

97 
98 
98 

99 
99 

99 
100 

100 

IC4 
100 

81 
75 

U'. 
-14.3 ........ 
-13.6 ........ 
-14.6 ........ 
-16.5 ........ nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

-18.4 ......... 

-17.9 I ........ 
-19.4 I ........ I 
-20.2 0.30 

-18.0 1 ........ 
-20.1 1 ........ j 
-22.0 I ........ I 

nw. 
nw. 
nw. 
n w. 
nw. 

-24.0 i ........ 1 
-26,2 1.. ... ...I 
-%.O I 0.70 I 

nw. 
nw. 
nw. 

6/10 A.St., nw.; 1/10 St.Cu. nw. 
Upper tangent nrc of 46" halo, 

from 9:50 to after 1O:lO a. m. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

2,750 
2 500 
2: 2w 
2% 
1 7.50 

1,276 

1: m 

1,250 

l1 E 
760 
M)I) 
396 

-19.0 I.. ...... i 
-17.6 I... ..... j 

I ..... -10.3 I... 
j 

........................ 

........................ / .......................................... 
11:42 ................... \ 9W.9 1 - 9.5 74 nnw. 7.6 

......... ............. ................ ........................ I:::::::: :::::::: 
7.6 

i 
L .  

................. 

................... 
................................ 

G. 7 

P. 1. 
1202.; 

............. 

nw. 
nnw. 
nnw. 8/10 A.Cu., nnw.; 2/10 St.Cu., 

Altitudu 01 8t .C~.  base nbout 

nw. 

1,100 m. 

17.0 ....... 
DIlW. 
nnw. 

IUlW. 
nw. 
nw. 

5/10 St.Cu., nw. 
Altitude of Bt.Cu. base nbout 

1,250 m. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 

5/10 St.Cu., nw. 

January 16, 1918, scrles (No. 2). 

I I  
- 9.2 ........ 
-11.4 ........ 
-13.3 ........ 
-13.6 1 1.15 1 
-15.4 ........ 
-17.5 ........ 
-17.7 1 0.83 1 
-15.8 -0.99 

........ ........ 1/10 CJ.Cii., nw.: G j l O  Bt.Cu., 
-16.8 1 ....... I 880.6 

t Yore than 11,ooO volts. 



OBSERVATIONS AT DREXEL, JANUARY, 1918. 

TABLE 10.-Free-air data from kite j l ighk at Drexel Aerological Station, January, 19184!ontinued. 

Time. Pressure. 

21 

Wind. 

Alti- Tem- ?$: 
era- humid- tude. 

January 14, 1918, sedes (No. Z)-Continued. 

II 

P. M. 

2:io .................... 

At different heights above sea. 

-I_----- 

mb. 'C. 7% m. p ,  8 .  .................................................................. 1?50 .................................................................. 2'm 
960.5 - 9.0 75 nw. 6.7 2:056 

.................................................................. 2'500 

.................................................................. 2:750 

.................................................................. 2 250 

/I Surface. 

*.& 2 
15.3 
15.3 

16.3 
17.7 
19.0 

20.3 
21.7 
23.0 
23.7 
22.7 
20.8 
18.9 
17.3 
17.2 
16.8 
16.3 
15.8 
15.3 
15.2 
10.8 

-- 
. ""?. 
....... 

(*) 

....... 

....... 

....... 

....... ....... 

....... 
(*) ....... 

....... ....... 
(*) ....... 
(*) ....... 

....... 

....... 
8,ooO ....... 

-19.7 
-m.9 
-22.1 
-22.7 
-22.0 
-20.7 
-19.4 
-18.2 
-18.1 
-17.0 
-16.0 
-14.9 
-13.8 
-13.6 
-13.6 

-13.6 
-10.2 
-15.6 
-14.0 
-12.7 
-12.2 
- 9 . 7  
- 8 . 7  

........ 88 

........ 91 

........ 94 
0.50 95 ........ 95 

........ 95 ........ 95 
0.42 95 

........ 95 

........ 95 

........ 95 

........ 94 

........ 94 
0.00 94 ........ 95 

-4.00 95 
0.84 97 ........ 97 

........ 97 
0.98 97 

........ 95 

........ 85 

........ 81 

17.6 
19.4 
18.2 
15.3 
12.9 
12.1 
8.3 
6.7 

....... ....... 

....... 
425 

....... ....... 

3,000 

....... 

5:24 ................... 

5:32 
5:38.. ................. 

5:49 ................... 

................... 

.................................. 
6532.. ................. 
8:57 ................... 

7:45 ................... 
7:m ................... 

8J7. .................. 
8:30 ................... 

838.. ................. 

' I  .................................................................. 500 ......................................................... 1 .......... 750 
9024 -9.2 76 nw. ! 5.8 842 ................................................................. l o o 0  

902.5 -9.2 75 nw. 5.8 l'nl 
962.6 -9.3 78 nw. 4.9 1'484 

........................................................ I:. ........ 1'260 

.................................................................. 1'500 .................................................................. 1' 750 
962.7 -9.4 80 nw. 6.8 1'810 ........................................................ .......... 2'000 .................................................. ......... 2 ' m  

I ................ ......... 2'500 
963.0 1 -9.1 81 nw. 7.2 2'520 .................................................................. 2'750 

.................................................................. 2'750 .................................................................. 2'500 .................................................................. 2'260 

.................................................................. 2'000 
963.5 -8.8 79 nw. 7.2 1'894 .................................................................. 1'760 .................................................................. 1'600 
963.0 -8.8 81 nw. 5.8 1'281 

.................................................................. (260 
883.7 -8.8 85 nw. 4.9 Y% .................................................................. 750 .................................................................. 500 
083.7 -0.0 88 nw. 4.9 390 

963.1 -9.0 81 nw. 1 6.3 '1 2'804 

983.4 -8.8 78 nw. 7.6 2'172 

.................................................................. 

15.7 
18.3 
19.2 
20.0 
20.7 
19.1 

........ 
1,470 ........ ........ ........ 
5.000 

19.0 
18.8 
18.4 
18.1 
18.1 
14.4 
13.6 
14.9 
18.5 

........ ........ 10/10 A. St., nw. 
8,500 ........ 
9,OOO 

10,500 ........ 
........ 

9.600 9/10 A.  St., nw. ........ ........ 
1.22 

-685 
........ 

.._.. ........ 
0.73 ........ 

94 
94 
94 
80 
72 
77 
86 
94 
94 

22.1 
22.5 
22.3 
22.1 
21.9 
21.5 
21.1 
20.8 
18.1 
15.9 
14.5 

... : .... 
8,000 ........ 

........ ........ 
2 700 ... i.... ........ 

516 

........ 

........ 

....... 
0 

0 

1010St nw. 
d g h t  "snow continued to 

1l:OOp. m. 
....... 
2,700 

3 400 
6'gOo 
8:400 
7, lma 

....... ....... 
6/10St nw. 
2410 st:: nw. 
~ e w  st., nnw. 

I ! Humidity. Romarks. 
Pres- 
sure. 

mb: 
803.4 
777.0 
771.4 

752.0 
727.8 
704.3 

680.9 
458.3 
635.8 
625.0 
635.8 
658.3 
680.9 
701. 6 
70.1.3 
728. 6 
754.0 
779.5 
805.3 
811.1 
831.8 

841.6 
848.8 
959.7 
888.7 
912.1 
918.8 
949.0 
961.8 

Vap. 
pros. 

mb. 

- 
1.38 
1.30 
1.27 

1.20 
1.11 
1.02 

0.93 
0.80 
0.79 
0.75 
0.80 
0.91 
1.04 
1.16 
1.17 
1.30 
1.42 
1.57 
1.73 
1.77 
1.79 

1.79 
1.44 
1.51 
1.76 
1.98 
2. 02 
2.27 
2.36 

Dir. 

- 
nw. 
nw. 
nw. 

nu.. 
nw. 
nw. 

nnw. 
U W .  
U l W .  
NlW.  
UW. 
nnw. 
nw. 
nw. 
nm. 
nw. 
nm. 
nw. 

nw. 
nw. 

nw. 
nw. 
nw. 

11w. 

wnw. 
WnW. 
WnW. 
nw. 
nw. 

-I-l- 
-15.5 ........ 
-15.2 ........ 80 

6/10 Ci.Cu., nw.; 1/10 St.Cu., 
nw. 

Light mow bogm 2:49 p. rn. 
and continucd at  ond of 
flight. 

-16.0 ........ 80 
-17.2 ........ 83 
-18.5 ........ 86 

8/10 St.Cu., nw. 

~~lOCi.Cu.,nw.;2~10St.Cu.,nw, 

8/10 A.Cu., nnw.; 1/10 St.Cu., 
nw. 

4:01 .................... 961.5 - 8.7 79 nw. 
4:03 .................... 1 961.6 1 - 8.7 1 79 I nw. 1 $;: .................................................................. 
........................ ........ 
4:m .................... 
.. ..................................................................... 11 .................................................................. 500 

426 .................... 1 961 .8 j - s .71  s i l nw.  1 6.7i/ 396 /10A.Cu.,nnw-;1/10 St.Cu.,nw. 

January 16, 1918, series (No. 3). - 
2.13 

2.02 
1.77 
1.68 
1.57 
1.38 
1.35 
1.80 
1.80 
1.77 
1.77 
1.65 
1.52 
1.41 
1.40 
1.12 
1.06 
1.14 
1.36 
1.83 
1.67 
1.70 
1.74 
1.67 
1.54 
1.41  
1.44 
1.74 
2.01 
2.00 
2 56 
2.50 
- 

- 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 

nw. 
nm. 
nw. 

nw. 
nw . 
nu'. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 

nw * 

-- 

-9 .0  I 1  ........ 75 
I P. Y. 

5:13 .................. 1 962.3/--B.OI 7 5 i n w . i  5.811 396 5.8 ........ 8/10 A. Cu., MW.; 1/10 St. 962.3 

949.5 
919.1 
908.0 
889.5 
880.9 
858.0 
834.2 
832.7 
805.8 
799.4 
779.6 
754.3 
729.8 
728.1 
708.6 
701.3 
706.5 
731.0 
755.0 
783.2 
780.8 
701.5 
806.6 
833.2 
858.0 
861.6 
800.8 
914.2 
920.4 
950.7 
903.7 

8.7 I ........ I 
Light snow throughout flight. 

19.1 ..,. .... 
19.0 I: ....... I 

-18.5 ........ 94 
-19.0 1 0.89 1 94 
-18.3 ........ 94 
-10.4 
-14.5 
-14.2 
-12.2 
-10.8 
-12.0 
-14.1 
-16.0 
-16.8 

4/10 

4/10 

A. St., nw.; 

A. St., nw.; 

6/lOSt., nw. 

5/10 St., nw. 
7.7 ........ 
4.9 1 ........ 1 

I I 

January 16 and 17, 1918, series (No. 4). 
-_I. 

........ j 81 ........ 83 

0:33 ................... P. Y. I 
.I 904.0 1 -8.8 I 81 I nw. I 7.6 11 306 ........................ ! ........................................... 500 

2. 34 
2.22 

1.93 
1.70 
1.62 
1.90 
2.04 
1.89 
1.75 
1.83 
1.60 
1.34 
1.13 
1,04 

nw. 
nw. 

nw. 
nw. 
nw. 

nm. 
nw. 

nw. 

llUW. 
mw. 
llUW. 
llUW. 
WW. 
llUW. 

7.0 
10.4 

17.3 
14.1 
28.0 
21.0 
20.4 
19.9 
19.3 
18.8 
18.6 
17.0 
15.6 
14.7 

I ........................ I .......... I ........ 1 ........ I ........ 1 1, ........ 921.0 
891.2 
874.3 
802.3 
861.0 
834.3 
807.5 
784.1 
781.4 
760.0 
731.2 
719.2 

.................................................................. 
9:54 ................... 1 w . z I - 9 . 0 1  81lnw. 1 
IO:OO. ................. w . 2  -9.0 81 nw. 
.................................................................. 
........................ 1 .......... 1 ........ 1 ........ 1.. ...... 1 /I ........ .................................................................. 
1048 .................. 1 954.4/ -9.41 8 8 l m w .  1 7.611 .................................................................. .................................................................. .................................................................. 
1i:io .................. 1 w.s /  -9.61 8 8 I n n w .  I 7.z!I 

More than I0,W volts. 
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Humidity. wind* Elec- 
pres- At tric 
sum. f&T 1OO. poten- 

Re]. [ :fz: Dlr. I Vel. tial. 

SUPPLEMENT NO. 12. 
TABLE 10.-Free-air data from kite flighta at Drexel Aerological Btation, January, 1918-Continued. 

January 16 and 17. 1918, sedes (No. 4)--cOntinued. 

Remarks. Tern- 
Ttme: Pressure. pew 

Wind. 
Rela- 

Alti- 
tude. hzd- 

ity. Dir. 1 Vel. 

P. Y. 

11:45 ................... 

mb. o c .  % m. p .  8. .................................................................. .................................................................. .................................................................. 
964.7 -9.4 88 MW. 8.9 .................................................................. .................................................................. 

c. 
-18.9 
-17.3 
-15.7 
-14.4 
-14.2 
-13.4 
-12.6 

........ %98 ........ 99 ........ 100 
0.33 100 ........ 99 ........ 95 ........ 91 

nnw. 
nnw. 
nnw. 
nnw. 
M W .  
M W .  
nnw. 

m'lPg:2 
16.4 
17.5 
18.4 
18.8 
20.5 
22.2 

volts. 

8.000 
6, 
3,300 

....... ....... 

....... 

....... , . .  

891.4 

921.4 
952.0 
965.3 

. .  
WnW. 

-13.5 1 . ~  ....... ........ 

-160 1 ........ 2.26 nnw. 6.3 ....... 6/10 CI., nw.; 2/10 A. St., nw. 

900.0-14.4 0.82 
-12.9 1 ........ 
-10 9 ........ 

1232 .................. 

1244 .................. 

.................................................................. 1, 
965.2 -10.0 87 nnw. 6.3 931 .................................................................. 750 .................................................................. 500 
965.3 -10.0 87 nnw. 6.3 396 

-10.0 
-10.8 
-12.8 
-14.2 
-13.9 
-12.9 
-13.1 
-14.1 
-15.2 
-16.3 
-18.1 
-20.0 
-21.9 
-22.3 
-20.2 
-19.7 
-18.3 
-16.9 
-16.5 
-15.9 
-15.2 
-14.4 
-13.6. 
-13.5 
-14.1 
-14.5 
-13.5 
-11.7 

-10.9 

........ ........ ........ 
0.79 ........ 

-0.46 ........ ........ ........ 
0.43 ........ ........ ........ 
0.75 
0.56 ........ ........ ........ 

........ ........ ........ ........ 
-0.31 ........ 

0.73 

0.31 

........ ........ 

........ 

- 
19.1 
18.7 
17.6 
17.7 
18.4 
19.2 

........ ........ 7/10 Ci.St.,nw.; 3/10 A. St.,nw ........ ........ 

........ 3,800 

-10.7 
-11.6 

-13.8 
-13.9 
-15.8 
-16.7 
-16.3 

........ 86 ........ 89 

........ 1 95 
0.89 96 ........ 99 
0.80 1 100 ........ 100 

2.10 
2.00 

1.75 
1.76 
1.51 
1.41 
1.46 
1.53 
1.60 

1.33 
1.13 
0.97 
0.90 

1.14 
1,33 

1.55 

0.96 

nw. 
nw. 

nw. 
nw. 
nnw. 
nnw. 
nnw. 
M W .  
nnw. 
M W .  
nnw. 
nnw. 
nnw. 

nw. 
nw. 

nnw. 
M W .  

16 .8 '  
17.7 
18.9 
20 9 
22.6 
22.5 
22.2 
21.9 

...... I 
2,000 

7,000 ....... ....... 
11,Ooo ....... 

....... 

16.6 
15.0 
14.9 

10.9 
6.7 

....... ....... 
1,430 

0 
0 

A t  different heights above sea. I 

m. 
2 500 

2000 

1 750 

2: 250 

1: 801 

1' 500 
1: 250 

1,097 

mb. 
731.2 
756.0 
781.4 
802.4 
807.5 
835.3 
862.3 

mb. 
1.12 
1.32 
1.55 
1.74 
1.76 
1.81 
1.87 .................................................................. 

A. m. 
1225 ..................I 965.1 I -9.9 1 87 1 nnw. I 7.6 /I 880.4 I -12.1 1 -1.39 I 89 I 1.91 1 MW. I 23.3 I 810 I 3/10 Ci.. wnw.: Few A. Et., 

I I I I I I 

January 17, 1918, sedes (No. 5). 

A. m. .................... .................................................................. .................................................................. 
7*2 i 1:38 965.8 -10.0 80 nw. 

1:51... ................. 965.8 -10.0 80 nw. 6.3 , 

155 .................... 965.9 -10.0 80 nw. 6.3 
.................................................................. 
.................................................................. .................................................................. .................................................................. 
215 .................... 966.1 -10.0 80 nw. 4.9 .................................................................. .................................................................. .................................................................. 
2:38 .................... 966.5 -10.2 80 nw. 5.4 
2~43 .................... 966.6 -10.3 79 RW. 4.9 .................................................................. .................................................................. .................................................................. 
a 4 1  .................... 966.9 -11.0 86 nw. 4.0 .......................................................... ........I .................................................................. .................................................................. .................................................................. 
4:13 .................... 967.0 -11.0 86 nw. 4.5 

4:18 .................... 967.0 -11.0 86 nw. 4.5 
.................................................................. 
.................................................................. .................................................................. 
437 .................... 967.1 -10.9 86 nw. 4.5 1 396 

965.8 
953.0 
922.5 
900.7 
892.4 
867.9 
863.6 
835.6 
809.0 
782.1 
757.1 
732.3 
708.0 
702.5 
699.3 
70% 0 
732.3 
757.1 
764.2 
782.8 
809.0 
836.1 
864.2 w. 1 
893.0 
906.8 
923.3 

,954.5 

967.1 

80 
82 
87 
91 
90 
87 
87 
90 
92 
94 
95 
96 
97 
97 
57 
62 
77 
92 
96 
94 
92 
90 
87 
87 
88 
88 
87 
86 

86 

2. os 
1.98 
1.76 
1.62 
1.65 
1.74 
1.71 
1.61 
1.49 
1.37 
1.17 
0.99 
0.82 
0.80 
0.58 
0.66 
0.93 
1.27 
1.37 
1.44 
1.49 
1. h7 
1.64 
1.64 
1.58 
1.52 
1.64 
1 92 

2. OB 

nw. 
nw. 
nw. 
nw. 
nw. 
nnw. 
M W .  
M W .  
M W .  
M W .  
M W .  

M W .  
M W .  
M W .  

M W .  

nnw. 

nnw. 

nnw. 
nnw. 
nnw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

m W .  

llw . 

7.2 10/10 A. St., nw. 

16.1 

........ 
10,000 

i:i ........ ........ ........ ........ 
9 , m  ....... 

3/10 Ci. St., nW. 

7/10 Ci. St., nw.; 3/10 A. St., nw. 

19.0 ........ 
15.7 ........ 
15.4 ........ 
14.8 ........ 
14.5 ........ 

Light snow (dry) be an 4:35 
a. m. and continuej a t  end 

4.5 ........ loll0 St., nw. ! I offlight' 

January 17, 1918, series (No. 6). 

A. Y. 
624 .................... 1 967.4 1-10.7 I 86 1 nw. 1 4.6 11 396 .................................................................. 500 

967.4 
954.3 

923.5 
922.8 
893.5 
881.1 
858.8 
836.8 
814.1 
809.5 
782.9 
757.1 
732.0 
723.2 
732.0 
757.1 
78,2.9 

785.7 
809.5 
836.8 
858.5 
894.7 
896.9 

925.0 
955.9 
968.8 

I I  
4.5 ....... 
7.4 I 0 

10/106t nw. 
Light &ow (dry) continued 

from previous flight, endcd 
7:30 a. m. 

14.4 
14.6 

0 
0 

.................................................................. .................... 6.3 536  967.4 -10.5 83 nw. 

647 .................... 967.5 -10.6 80 nw. .................................................................. 
.................... 

.................... .................................................................. .................................................................. .................................................................. 
a49 967.8 -10.9 86 nw. 

7:45 .................... 968.4 -11.3 86 nw. 7 .21  ;;;; 
1 , m  I...* .................... I 1.250 

10/10 St., nw. 

........ 96 

94 
-20.1 ........ 94 

10 10 St Cu., nw 
AItitudC of St. Ci., base about 

1,950 m. 
-18.4 ........ 95 
-16.8 I ........ 1 96 

1.45 nnw. 
1.48 nnw. 
1.48 M W .  

........................ I i;ooO .......................................... 
828.. .................. I 968.7 1 -11.6 1 85 1 nnw. 1 5-8~11 981 5/10 A. St., nnw.; 3/10 St. Cu., 

nw. .................................................................. 750 .................................................................. Mx) 
848 ................... 1 Q R X ~  1-11.43 77 i nnw. 1 4.9 I/ 396 

1.58 
169 
1; 74 

nnw. 
nnw. 
M W .  

-14.4 ........ 91 
-12.4 ........ 81 
-11.6 ........ 77 
- 

4;i I ...... ;.I ................................ 
* More than 10,OOO volts. t More than 11,ooO volts. 
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Remarks. 

TABLE IO.-Fru-air datulrom kite f ights  at Drcsel Aerological Station, January, 1918-Continued. 
January 17, 1918, series (No. 7). 

l l  

Time. 

At different heights above sea. 

Wind. 

Tern- :$ Alti- 
tude, Pressure. era- h u d d -  

ity. Dir. 1 Vel. 

volts. ....... 
....... 
1,685 
....... 
....... 
7,600 ....... 
(*) 
(*) 

[:]- 
(*) 
(*) 
(*) 
(*) 

.......I 

....... 

6/10 A.St. ,  nnw. 1/10 St.Cu., 

Few st. nnw. 
Solar halo 24" radius and par- 

Altitndo of St. base about 1,100 

3/10 A.St., nnw.; 2/10 St. 

Light snowfrom 10:31 to 11.05 

l/l&dmkSt., nnw.; 4/10 St., 

7/10St nnw. 
AltituJe of St. base about 850 

4/10 St., nnw. 

RW. 

h o ~ a  9:h to ~O:OS a'. m. 
m. 
nnw. 

nnw. 

in. 

-12.5 
-14.2 
-16.0 
-17.8 
-19.4 
-19.3 
-18.6 
-17.9 
-18.8 
-19.6 
-20.5 
-21.4 
-22.2 
-21.5 
-20.8 
-20.1 
-19.8 
-19.4 
-18.7 
-18.1 
-18.4 
-20.5 
-19.6 
-17.6 
-15.0 
-13.4 
-11.4 

I ........ 81 ........ 83 ........ 84 ........ 85 
0.72 86 ........ 84 ........ 65 

-0.28 47 ........ 48 ........ 40 ........ 50 ........ 61 
0.32 52 ......... 49 ........ 45 ........ 42 
0.28 40 ........ 40 ........ 41 

-1.45 41 ........ 42 
0.83 52 ........ M ........ 58 ........ 62 ........ 66 

........ 70 

.................................. 

957 ................... 

10:21 ................... 

1i:oo. .................. 

11:38 ................... 

11:55 ................... 
11:57 ................... 

........................ 

P. Y. 
12:15. .................. 

................................................................. 600 

.................................................................. 1,000 .................................................................. 1.250 
969.2 -11.3 86 nw. 6.7 1,471 .................................................................. 1 500 .................................................................. 1' 750 
969.2 -11.0 78 nw. 7.6 2'000 .................................................................. $250 .................................................................. 2,500 .................................................................. 2 750 .................................................................. 3'030 
969.2 -10.5 77 nw. 6.7 3'234 .................................................................. 3'000 .................................................................. 2'750 .................................................................. 2'500 
968.8 -10.1 77 M W .  7.6 2'370 

.................................................................. 2'000 
968.6 -10.2 76 m w .  7.6 1'770 .................................................................. 11750 
868.6 -10.2 76 nnw. 8.5 1'604 .................................................................. 1'500 .................................................................. 1'250 .................................................................. 1: 000 

I: ................................. 750 

..........I. ............................... 2'250 

.................................................................. 760 .................................................................. 500 

968.6 -10.5 72 nnW.  i 8.0 396 

nw. 
nw. 
nnw. 
nnw. 
nnw. 
nnm. 
nnw. 
nnw. 
nnw. 
nnw. 
M W .  
nnm. 
m W .  
nnw. 
nnW. 
11I1W. 
nnw. 
nnw. 
nnw 
nnw. 
m W .  
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 

ti. 5 
10.5 
14.4 
18.3 
21.8 
21.9 
22.5 
23.2 
21.9 
20.8 
19.4 
18.1 
16.9 
17.7 
18.6 
19.4 
19.8. 
22.0 
26.3 
30.3 
30.0 
27.8 
20.1 
22.0 
17.9 
1'3.8 
9.7 

....... ....... 
2,500 ....... ....... ....... 
....... 

Altitude of St. base tibout 
1,160 m. 

9/10 8t. nnw. 

P. Y. 
1:29 ................... 

................... 1:39 

2:09 ................... 
2:22 ................... 

2:52 ................... 
323 ................... 
3:4O ................... 
3:50 ................... 
353 ..................... 

4:21 ................... 

4:28 ................... 

868.1 -10.5 72 M W .  .............................................................. .................................................................. 
.................................................................. 968.0 -10.4 72 mw. 

1,000 

.................................................................. 1.260 .................................................................. .................................................................. 
I 

068.0 - 9.8 74 M W .  5.8 

988.2 -10.0 74 Mw. 5.8 
.................................................................. 
.................................................................. .................................................................. .................................................................. I 

.................................................................. j .................................................................. 1 
968.8 -10.4 87 M W .  6.4 j 

969.0 -10.8 86 MW. 6.4 1 969.1 -11.0 86 MW. 4.9 

968.6 -10.3 79 M W .  4.9 

.................................................................. .................................................................. 

.................................................................. 

.................................................................. .................................................................. .................................................................. 
969.1 -11.2 1 80 MW. 4.9 

969.3 -11.4 86 nnw. 5.4 .......................................................... I ........ 
969.4 -11.5 86 nnw. 1 6.3 

.......................................................... 1 ........ 

-10.5 
-11.7 
-14.5 
-14.9 
-16.5 

1 ........ 1 72 ........ 75 
......... 84 

1.12 ~ 85 
........ I 87 

I 
-18.4 ....... 
-20.3 I: ....... 
-22.3 1.. ...... 
-22.4 0.76 

90 
93 
96 
96 

-21.5 
-20.7 
-20.8 
-21.3 
-21.8 
-22.2 
-21.7 
-20.9 
-20.2 
-20.2 
-19.9 
-19.9 
-20.7 
-21.2 
-21.7 
-20.5 
-18.5 
-16.4 
-14.8 
-14.4 
-12.4 
-11.5 

........ 1 93 
-0.41 90 ........ 1 87 ....... .[ 73 

GO 
.*.O:i6[ 51 ........ i 52 ........ 52 

........ I 56 ........ I 70 
-0.76 1 79 
-0.48 [ 88 ........ 92 

0.81 96 ........ 96 ........ 96 ........ 97 
0.82 97 ........ 96 ........ 89 ........ 80 

0.09 1 53 

1 1 Humidity. Wind. 

I 
- Pres. 

sure. 

- 
mb. 
969.0 

956. 2 
92.5.3 
895.6 
865. 6 
840.0 
837.4 
809.5 
783.0 
756.7 
731.2 
707.5 
884.5 
663.2 w. 5 
707.5 
731.2 
744.3 
756.7 
783.0 
807.0 
809.5 
825.4 
837.4 
865.6 
885.0 
925.0 
955.4 

968.5 

- 
Vap. 
pres. 

mb. 
1.81 

1.65 
1.48 
1.26 
1.08 
0.94 
0.92 
0.77 
0.59 
0.55 
0.52 
0.49 
0.46 
0.43 
0.44 
0.43 
0.43 
0.42 
0.44 
0.48 
0.50 
0.50 
0.51 
0.58 
0.75 
1.02 
1.26 
1.80 

1.79 

__ 
Dir. 1 VoI. 

1- l~-l-l--l-ll- -I-1- 
-11.7 "'* I ........ 1 '81 

m. p .  s. 
nw. 1 4.9 

....... I ....... 
10,000 8/10 St., nnw. - 
7,500 ....... I 

-10.5 1 ........I 72 

January 17, 1918, series (No. 8) .  

1.79 
1.67 
1.45 
1.42 
1.24 

1.08 
0.93 
0.79 
0.78 
0.83 
0.86 
0.83 
0. G6 
0.52 
0.42 
0.45 
0.49 
0.54 
0.57 
0.79 
0.82 
0.84 
0.84 
0.84 
0.94 
1.14 
1.41 
1.63 
1.67 
1. 86 
1.95 

nnw. 
nnw. 
nw. 

nw. 

nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nnw. 

nnw. 
nw. 
nw. 
nm. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw . 
nnw. 
nnw. 

nw. 

nw. 

N l W .  

4.9 
7.3 

12.9 
13.8 
16.3 

17.1 
18.9 
20.7 
20.8 
21.7 
22.4 
..... ..... ..... ..... ..... ..... 
19.6 
19.3 
18. 2 
18.0 
17.5 
20.5 
23.1 
21. 6 
19.3 
16.9 
15.0 
14.0 
8. 6 
6.3 

._ - 

9/10 St., nnw. 908.1 
955.2 
924.3 
919. 6 
694.0 

884.7 
836.1 
808.5 
806. 2 
781.6 
762.3 
755.8 
730.8 
700.8 
090.1 
706.8 
730.8 
752.5 
760.2 
782.2 
785.7 
797.1 
809.4 
i3:g.g 
836.1 
865.6 
895.0 
919. 6 
925.5 
95G. 6 
9G9.4 

....... 

....... 
1,500 

Light snow (dry) Irom 1AO to 
Al&& Of St. base about 

440 m. 
1,000m. 

6 000 

11,000 

9: 800 ....... 

....... 
(*I 

(*) 

(*) 

....... ....... 

....... ....... 

7/10 St., nw. 

Altitude of St. base about 800 

6/10 St., nw. 

m. 
....... 
(*) ....... ....... ....... 

11 500 
3: 500 

0 
....... 
....... 

8/10 St., nw. 

5/10 St., nw. 
. _ _  - . - _ _  

....... 
-~ .-_ 

January 18, 1918. 
--- 
nw. 

nw. 
nw. 
nu'. 
nw. 

I 

4.9 I . _ _  ..... Liqlit snow from beginning of 
flight tonbout 9:4511. m. 10110 

1.64 

1.52 
1.30 
1. w 
1.05 

St  nnw. ........ I.nrdblion at left 01 sun 220, -15.3 ........ 96 
-17.2 ........ 97 
-19.2 ........ 98 
-19.0 1 0.77 96 

954.5 

........................ ..... .... 
852 ................... 

* Wore then 11,000 voIts. 
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volts. ........ 

SUPPLEMENT NO. 12. 

TABLE lO.-Fre.e-air data from kite $@hi% at Drexel Aerological Station, January, 1918~ontinued. 

January 18,19I&-Sontinued. 

........ 
(*f  ........ ........ 

........ 

........ ........ ........ 
22,500 ........ ........ ........ 
25, OOO 

II BurIacc. I 

........ 
23,000 I 3/10 St.CU., M W .  

At difforcnt bights  above sca. 

........ 

........ 6p0 St., nnw .; li ht snow bcwn 
11:35 8. m. ani  continuo8 at 

21.500 nnd of flirht. 

- 
E be- 
tric 

potcn- 
tial. 

........ ........ 6p0 11:35 St., 8. nnw m. .; ani  li ht continuo8 snow bcwn at 

21,500 ond of flicht. ........ 9/10 St.,nnw. 
19 000 
16:ooO . 

........ __.. _._. 
4, OOO ........ 
2,600 l O / l O  St., nnw. ........ ........ 
2,800 ........ 
1,105 ........ 

, ........ 10/10 St., nnw. 
I - 

Pressure. 

Wind. 
hlti- 
tude. pera- 

A. Y. 

9:12 .................... 

1- 
mb. "C. % rn. p .  s. m. .................................................................. 1250  .................................................................. 1'500 
967.6 -13.5 91 nw. . 4.5 lJ588 .................................................................. 1'750 .................................................................. 2:000 

A. Y. 

9:12 .................... 

1- 
mb. "C. % rn. p .  s. m. .................................................................. 1250  .................................................................. 1'500 
967.6 -13.5 91 nw. . 4.5 lJ588 .................................................................. 1'750 .................................................................. 2:000 

c. 
-19.0 
-18.3 
-18.0 
-18.2 
-18.7 

........ %97 ........ 95 
-0.30 95 ........ 95 ........ 95 

9:s ................... 

......... 

........................................ 
1025 ................... 
1030 ................... 
10:.18 ................... 
11:25 .................... 

11:44 ................... 

P. M. 
1226 ................... 

12:41. .................. 

1:00 ................... 
1:18... ................ 
1% ................... 

967.0 -13.1 84 nw. 5.7 2,208 

.................................................................. 2,250 ........................................................ 2,m .................................................................. 2,750 .................................................................. 
-: ..................... f . .  :?E 

967.4 -12.4 76 nw. 5.3 3'346 .................................................................. 3'500 
967.4 -12.5 76 nw. 6.2 3:570 

.................................................................. 3'500 
966.9 -11.8 80 UW. 5.7 3'280 .................................................................. 3:250 

966.7 -11.5 78 nw. 5.7 3 228 .................................................................. 3'000 .................................................................. 2:750 .................................................................. 2, .500 

968.4 -10.9 76 nw. 4 . 1  2 306 .................................................................. 2'250 .................................................................. 2'OOo 
966.3 -10.7 79 nnw. 3.7 1'980 .................................................................. 1:750 .................................................................. 1500 
966.2 -10.7 78 nw. 5.3 1:251 

1, 000 .................................................................. 750 
965.7 -10.5 79 M W .  4.9 698 .................................................................. ti00 
965.4 -10.5 79 nw. 4.9 396 

967.3 -12.2 76 nw. 5.3 3 703 

.................................................................. 

-19.0 
-20.0 
-21.1 
-22.1 
-23.2 
-23.6 
-21.7 
-20.8 
-21.3 
-20.9 
-20.6 
-23.4 

........ 95 ........ 94 ........ 93 ........ 92 ........ 91 
0.42 91 ........ 83 

-1.25 80 
0.27 74 ........ io  

-9.26 66 
........ 82 

_. ........ 
16:ooO 
19'OM) 

9/10 St.,nnw. 
. I -- 

-17.7 
-17.7 
-17.8 
-17.8 
-17.6 
-17.3 
-17.1 
-15.7 
-12.8 
-13.9 
-11.7 
-10.5 

-0.03 94 ........ 94 ........ 96 
0.10 96 ........ 96 ........ , 96 
0.58 96 ........ 97 ........ 95 
1.13 98 ........ 88 ........ i 9  

4.0 
7.5 

15.9 
16.7 
17.3 
18.1 
18.3 
18.8 
18.4 
17.4 
17.2 
10.0 
16.0 
15.9 
15.9 
16.3 
17.7 
19.1 
20.5 
20.8 
19.5 
17.8 
16.2 
15.3 
15.9 
16.9 
17.9 
19.0 
20.0 
18.5 
17.0 
15.4 

........ 10110 St.Cu.. nnw. 

........ 
1,100 ........ 

........ 
5,200 ........ ........ ........ 

17,000 _ _  ,_.__. 7/10 A.St., nnw.; ........ nnw. 
21,000 ____. _ _ _  
........ 
24,200 ........ 
2i,000 
29,500 ........ 2/10 A.St., nnw.; 
29,500 nnw. ........ ........ 
26,000 
........ 
24,000 1/10 A.M., nnw.; ........ nnw. 
15,600 ........ .__ _ _ _ _ _  

........ Light snow during 

........ 

-12.1 
-12.9 
-14.9 
-15.1 
-10.7 
-18.4 
-19.0 
-17.0 
-18.0 

........ ........ 

........ 
0.i9 ........ ........ 
0.70 

-3.17 ........ .................................. 
9:05 ................... 
9:09 ................... 
9:35 ................... ................ i 

1 ................ I ................ 
970.6 -11.9 03 n. 4.5 ' .................................................................. 1'750 
970.6-11.9 9 2 x 1 .  5.4 1:m 

................................................. 2:250 
970.8 -11.5 85 n. 2.2 2,431 

.................................................................. 2'750 .................................................................. 3:000 

.................................................................. 2000 

.................................................................. 2500 -17.7 
-18.7 
-19.6 
-20.6 
-20.8 
-21.2 

........ ........ ........ ........ 
0.3R ........ 

1054 ................... 

................... ............................. 11:35 

P. M. 
12:W ................... 

.................................................................. 3'500 ................................................................... 3: Is0 .................................................................. 
972.2 -10.7 55 n. 5.8 .................................................................. .................................................................. .................................................................. .................................................................. 
...................................... .................................................................. .................................................................. 

972.1 -10.3 80 n.  

972.0 -10.0 80 n. .................................................. ........I ........ 

-21.7 
-22.2 
-22.5 
-22.1 
-21.4 
-20.7 
-19.9 
-19.1 
-18.1 
-17.1 
-16.1 

........ 
0.25 

........ ........ 

........ 

........ 

........ 
0.41 _.__. _.. ........ ........ 

-15.4 
-16.4 
-19.5 
-20.2 
-19.0 

-1.22 ........ ........ 
0.65 ........ 

14.4 
13.7 
11.7 
11.2 
11.7 

12,ooO ........ ........ 
4,600 

........ 9jlOSt.Cu nnw. 
Altitude di St.Cu. base about 

1,150 m. 

Itcmarlis. Wind. Time. - 
Vel. 

Pres- 
YUTC. 

mb. 
863.4 
834.8 
825.3 
807.5 
780.9 

759.5 

765.4 
730.2 
706.0 
620.5 
660.0 
651.3 
638.0 

' 631.7 
620.5 
6 8 . 0  
658.6 
6GO. 0 

881.8 
682.5 
706.0 
130.2 

249.7 
155.4 
780.9 
785.2 
807.5 
R34.8 
863.2 
892.6 
922.0 
928.3 
952.4 
965.4 

Vap. 
pres. Dir. 

-1-1- 
mb. 
1.10 
1.15 
1.18 
1.16 
1.10 

1.09 

1.07 
0.97 
0.86 
0.77 
0.68 
0.66 
0.64 
0.7€ 
0.65 
0.6E 
0.64 
0. GI 

0. hE 
0.65 
0.84 
1.01 

1.2( 
1. 2( 
1.2: 
1.2: 
1.24 
1.2t 
1.3( 1.x 
1.9: 
1.7s 
1.9: 
1.91 

__ 

n. p. s 
14.6 
16.7 
17.4 
19.2 
21.9 

24.1 

24.0 
23.1 
22.3 
21.4 
20.5 
20.2 
24.7 
27.8 

23.5 
22.9 
22.7 

22. E 
22. c 
22.4 
22.1 

22. : 
21. f 
18.7 
18.2 
16. 
14. f 
13. ( 
11. I 
9. : 
8. I 
6. : 
4. ! 

24. a 

nw. 
nw. 
nw. 

MW. 

MW. 

MW. 
MW. 
MW. 
M W .  

M W .  

WnW. 
WIIW. 
WnW. 
WnW. 

nw. 

nnw. 

nw. 

nw. 

nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
__ 

Two Darhelia at  9:13 a. m. 
3/10 A.Cu., nnw.; 3/10 St.Cu., 

-18.8 I 0.13 I 95 

&na t ion  'disappeared 9:49 
a. m. Length of circum- 
zenithal arc at  gcstest  bril- 
liancy 9:37 n. m., 50". 

6/10 St.&., mW. 

-21.5 2::; (!:!!-I ........ 94 :: 
-19.4 ........ 94 

I I 

January 19, 1918. 

- - I  I 
970.2 
957.4 
926.4 
923.2 
896.0 
867.0 
857.5 
8.50.3 
P38.5 
813.0 
811.0 
793.6 
784.3 
758.9 
240.5 
133.8 
709.5 
688.0 
663.7 
659.5 
642.0 
621.0 

M9.6 
601.0 

643.5 
665.2 
687.9 
711.0 
735.3 
760.2 

785.8 
812.4 
818.7 
939.5 

601. a 

622. a 

776. rn 

92 
92 
93 
93 
93 
94 
94 
93 
95 

100 
98 
87 
84 
77 
72 
i2  
71 
69 
68 
68 
65 
A2 
.59 
57 
59 
63 
68 
72 
76 
78 
79 
81 

82 
83 
87 
88 
89 

Liight. .................................................................. 500 .................................................................. 750 
8:35 ................... 1 970.3/-12.0/ 92innw. 1 4.011 774 ............. .. .................................................... 1,ooo 

N l W .  

.................................................................. 1.250 
8:47.. ................. 970 4 -12 0 
8:49 .................. ./ 970:5/--12:01 %iEz: I ::!I1 ?:3" unw. 

mW. 
nnw. 

1/10 St.Cu., 

MW. 
MW. 

................................................................ 3 250 
1006 ................... 1 -  971.0 I -11.3 I 82 1.n. I 4.9 11 3:294 

lUlW. 
N l W .  
MW. 
nnw. 
nnw. 

nnw. 
MW. 
M W .  

8/10 St.Cll., 

7/10 S1.Cu. 

nnw. 

nnw. 
nnw. 

M W .  

MW. 
M W .  

1.3c 
1.2c 
0.94 
0.89 
1.01 

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 1750 
1213. .................. 1 971.8 1 - 9.8 1 74 I n. , 4.0 11 i:690 .................................................................. 1,600 

* Over 10,000 volts. 
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%91 TPio 
93 1.44 
01 1.65 
92 1.6; 
7 i  1.79 , 70 1.80 

25 

P. M. ......................................... ......................................... 
12:37.. ................. ......................................... ......................................... 
12:46.. ................. 

TABLE lO.--Free-air data from kitejllights at Drexel Aerological Station, January, 1918-Continued. 

January 19,1918-Continued. 

I I EUrfsCe. II At  dif€erent heights abovo sea 

mb. "C. 

971.6 -10.2 

071.8 -10.1 

n. 

n. 

m. p .  s. m. ................ 1,250 
1, OOO 

6.7 7i6 ................ 750 ................ 500 
5.4 396 

................ 
mb. 
885.0 
897.4 
924.5 
828.0 
958.8 
971.8 

C. 
-17.4 
-15.7 
-14.3 
-14.0 
-11.2 
-10.1 

nnw. 
nnw. 
nnw. 
MW. 
n. 
n. 

iz. 4 ........ 
13.0 ........ 
13.6 1,100 
13.0 ........ 
i . 0  ........ 
5.1 ........ 9/10 St .  Cu., MW. 

I I 

3.6 ........ 

0 

6.4 ........ ........ 
2,800 

7.2 ........ 
7.2 ........ 

1 2 0  8,000 

1/10Ci.St n w ' 2 1 0 S t  Wmw. 
par~iejizn tL;ight of sign from 
8:00 to 8:lO a. m. 

4/10 St.Cu., wnw. ; 6/10 SLCu., 

Light snow from 9:37 a. m. to 
WnW. 

12 noon; lO/lO ,St.Cu. wnw. 
5/10 St.Cu., wnw.; 5/10 St. 

Altitude 01 SC. base about 1,360 
WnW. 

m. 

9:57 ................... 
.................................................. 1 ................ 600 

977.6 1-14.8 95 1 w. 3.6 1 674 .................................................................. 750 .................................................. ................ , 1, 000 

17.7 ........ I 
1O:OZ ................... 

10:32 ................. -'. 

.................................................................. 
977.7 -13.6 100 WSW. 3.1 

977.9 -12.7 96 W. 2.7 

.................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. .................................................................. 

666.7 
671.3 
694.0 
717.4 
741.0 
765.8 
781.5 
791.0 

-15.6 0.17 1 
-15.5 ........ 
-15.1 ........ 
-14.7 ........ 
-14.3 
-19.9 
-13.6 -0.43 
-14.0 ........ 

........ 

I ........ 

........ 
20,500 . __. _ _ _ _  
13, OOO 
........ 10/10 A.Cu., wnw. 

l:00 ................... 

1:18 ................... 

.................................................. ........I ........ .................................................................. 
977.0 - 9.0 84 W. 2.7 .................................................................. .................................................................. .................................................................. 
976.7 - 8.7 81 W. i 1.8 

A. M. 
828 ................... 
809 ................... 

11:lZ ................... 
11:20 ................... 
11:37 ................... 
11:49 ................... 
11:55 ................... 

973.2 -13.8 100 

973.1 -13.8 100 

972.2 - 9.1 81 

9721 - 8.6 80 

971.9 - 8.0 77 

971.7 - 7.4 75 

.................................................. 

.................................................. .................................................. 

.................................................. 

.................................................. 

.................................................. 

.................................................. 
971.7 - 7.0 72 

sw. 

sw. 
............... 
............... ............... 
wsw. 
WSW. 

wsw. 

wsw. 

wsw. 

............... 

............... 

............... 

............... 

4.0 

4.5 

6.3 

5.8 

6.3 

6.3 

5.8 

1.84 
2.08 
2.37 
2.30 
2.14 
2 1 3  
1.94 
1.82 
1.07 
2.23 
2.40 
2.42 
2.45 

\ 2.43 

sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
wsw. 
wsw, 

4.2 
7.3 
9.2 
9.4 
7.0 
5.8 

........ 

........ 
1,500 I ........ 
2,600 

........ 1 Cloudless. 

4.2 
7.3 
9.2 
9.4 
7.0 
5.8 

........ 

........ 
1,500 I ........ 
2,600 

........ 1 Cloudless. 

P. m. 
1:02 ................... 970.6 - 4.8 64 WBW. 6.3 ................................................................. .................................................................. 

__- 

396 970.6 - 4.8 ........ 2.61 wsw. 6.3 ........ Cloudless. 

750 927.6 - 9.0 ........ 968.0 -6.0 ........ 2.54 waw. 6.4 1,W 

i:ig ................... 970.3 - 4.3 a waw. 6.3 1 913.81 -10.4 1.20 1 1 g::: i:: I.*i;i%l 

Wind. I/ I I 
- 

At 
100 m. 

- 
....... ....... 

1.11 ....... ....... ....... 

I .- 
Humidity. I Elec- 

N h d .  , 1 trio 1 
poten- 

Dir. Vel. tial. 

Re marks. 

Rcl. 2: -I- 
% ........ ........ 

74 

70 

........ ........ 

I m. 0. s. I uo~ts .  I 

,I I I 

January 29, 1918. 
-._____.___- 

A. m. I I l l  
9:06 ................... 1 9 7 7 . 4 / - 1 6 . 1 /  100Iw. I 3 . 6 1 1  3 % ;  977.4 -16.1 1.. ..... .i I 100 

100 

100 
100 
100 

100 
100 
91 
80 
77 
80 
83 
87 
91 
95 
95 
92 
89 
86 
83 
80 
80 
78 
76 

75 
75 
76 
77 
78 
79 
80 
8.1 
95 

100 
100 
100 
100 
100 
93 
82 
77 

1.49 

1.62 

1.84 
1.78 
1.55 

1.34 
1.32 
1.30 
1.42 
1.42 
1.43 
1.44 
1.40 
1.47 
1.48 
1.48 
1.24 
1.03 
0.86 
0.70 
0.59 
0.59 
0.81 
0.99 

1.17 
1.18 
1.24 
1.31 
1.37 
1.45 
1.50 
1.52 
1.55 
1.50 
1.60 
1.68 
1.78 
1.81 
2. 00 
2.25 
2.34 

-_ 

W. 

W. 

W. 
w . 
w. 

W. 
W. 
W. 
wnw. 
wnw. 
wnw. 
WnW. 
WnW. 
WnW. 

WnW. 
WllW. 
wnw. 

wnw. 

wnw. 
wnw. 
wnw. 
WnW. 
WUW. 
w. 

w . 
W. 
W. 
w. 
W. 
W. 
W. 
W. 
wnw. 
wnm. 
wnw. 
W. 
w . 
W. 
w . 
w. 
w. 

904.4 1-15.2 1 ........ 1 
942.4 -13.8 -0.83 
933.0 -14.2 ........ 
902.8 1-15.7 1 ....... 1 

1250 
1'288 

1' 760 
1'815 

I'm 

2' Mx) 
2' 250 
2' 600 

3' Mx) 
3' 022 
3' 250 

3' 750 
4' OOO 

4' OOO 

3,m 
3 301 

3'000 

2' 600 
2' 250 
2' 093 
2' OOO 

1' 250 
1: ooo 

2' 750 

3' 500 

4' 105 

3: 750 

3' 250 

2'750 

1'750 
1'623 
1' 500 

917 
750 
500 
396 

1::::::::l lO/lO st., w. ........ 
10, OOO ........ 10/1b st., sn'. 

........ 5/10A St wnw . 
14 OM) 
31: 2M) 

........ 9/10 A:St:: wnw:; 

........................ ........................ 
11:13 ................... -10.6 I 90 1 SW. ]-.-.316*1] 

5/10 St 
1/10 st:: 

.................................................................. .................................................................. .................................................................. I I I I I I I  sw. 
sw. 

................................................................ 
ii:m ................... I- 977.71-10.21 9 1 1 s ~ .  1. 3.111 ........ l.,..;G.l 10/10 A . c ~ . ,  wnw .......................................................... ............................................ I ........ I ........ (::::::::I( .................................................................. 

P. Id. 
12:18.. ................. 1 977.5 1-io.zI 87 I sw. 1 3.1 11 I ........ I 

14.4 
14.3 
13.9 
13.4 
12.9 
12.5 
12.2 

.................................................................. .................................................................. .................................................................. .................................................................. I I I I I I I  ...............-......-.I*. ...... ..I.-.'...I....... .I.. .......I.. ..... 
12:48 ................... 977.1 9 4 88 wsw 3.1 1::::::::I 

11.4 I ........ I 
9.4 ........ I 

9/10 A.Cu., wnw.; 1/10 St.Cu., 

7.8 2,700 
7.7 ........ ........................ I... ..... ..I..-.. . ..I..-. .... I.-. .... _I.. ..... .II 0.2 ........ 
4.0 ........ 
3.1 ........ 9/10 A.Cu., wnw.; 1/10 Bt.Cu., 

........ 

........ 

........ 
.................................................................. 
i:27 ................... I 976.6 1 - 8.2 1 .77 I W. 1 3.1 11 

January 21, 1918 (No. I). 

-_ 
-13.8 
-11.3 - 8.5 - 9.1 
-10.2 
-10.4 
-10.6 
-10.8 
-10.6 
-10.3 - 9.2 - 9.1 - 7.7 - 7.0 

.- I 
4.0 ........ Few St.Cu. near horizon. 
5.2 I '  ........ 1 396 

500 
613 
750 

1000 
1' 047 

1'384 

750 
717 
500 
396 

1'250 

1'250 
1: 002 

973.2 
960.2 
946.0 
9%. 6 
899.4 
893.8 
870.6 
855.3 
870.6 
898.7 
928.6 
932.2 
958.4 
971.7 

100 
90 
80 
82 
84 
85 
70 
75 
80 
88 
86 
88 
77 
72 
- 

........ ........ 
-2.44 

0.44 

0.12 

0.42 

0.65 

........ ........ 

........ 

........ 

........ 

..-.*.. ........ 

January 21, 1918 (No. 2). 





OBS&RVATIONS AT DREXEL, JANUARY, 1918. 
TABLE lO.--Ptcca~r datu from Lib flighls at Drexel Aerological Station, January, 1918-continued. 

a c. 
-3.5 
-2.6 
-0.5 
-0.1 
-0.8 
-1.8 
-2.7 
-3.6 
-4.3 
-4.5 
-5.8 
-6.0 
-7.0 
-7.8 
-6.8 
-5.5 
-4.2 
-2.9 
-1.7 
-0.5 
-0.3 

27 

-- 
....... ....... 
-0.86 
....... 
....... ....... ....... ........ 

0.36 ....... ....... 
0.53 

0.47 ....... 
....... 

....... ....... 

0.80 

....... ....... 

....... 

January 23, 1918. 

I II 

n. p. 8 .  
8.0 

12.1 
21.8 
23.5 
23.8 
24.1 
24.4 
24.7 
25.0 
24.7 
23.0 
228 

26:4 29.6 
28.9 
28.0 
27.0 
26.1 
25.2 
24.4 
23.9 
18.5 
13.1 
10.9 
7.6 
5.4 

At different heights above ma. 

-- 
volls. ....... ....... ....... 
1,470 

....... ....... ....... 
5,800 

8000 
11:800 

....... 

....... ....... 

....... ....... ....... ....... ....... 
4,200 

2,400 ....... 
590 ....... 

....... 

....... 

....... 

II Surface. I 

WSW. 4.5 ............... 1 386 
500 

4.5 
7.0 

....-...I 5/10 Ci.St., wsw. ........ Portion ofsolarhalo,22' radius 
1 804 to 846 a. m., and 9:41 td 
1 8'44 a m. Bright parhelia to  1 ldft oisun, and very brilliant 

circumzcnithal arc. Portion 
of solar halo 46' radius 818 1 to 8:35 a. m.: color decidedlv 

wsw. 
............... 750 

6.6 772 
0.1 
0.3 
0.7 
1.1 
0.8 

-0.8 
-2.7 
-4.4 
-5.9 

2:; 
-11.6 
-11.7 
-8.9 
-8.9 

-10.5 
-10.7 
-10.5 - 8.9 - 9.8 
-10.4 
-10.4 - 8.3 - 6.1 - 3.0 - 1.9 - 1.7 

0.3 
2.0 
3.8 
6.4 
3.9 - 0.2 
1.5 
2 4  

1 

1 ........ ~ 

-0.72 1 
I 

-0.18 1 
I ........ I ........ ! ........ 1 

0.71 ~ 

........ 

........ 

::::::::I ........ 
1.05 

-0.77 

........ 
0.23 

-0.27 ........ 
0.88 ........ 

........ 
0.74 

........ 

........ ........ 

........ 

........ ........ 

........ 
-5. ti6 

0.89 ........ 

........ 

........ 

........ 

T:.. 
WSW. 

............... 
.... ............... ............... ............... 2,m 

4.5 I 2.206 

837 ................... 

910 ................... 

9:30 ................... 
9:34 ................... 
939 ................... 
9:M ................... 
9:46 ................... 

10:48 ................... 

11:11..,............... . 
11:18 ................... 
11% ................... 

................................................. 
958.5 -1.8 83 ................................................. ................................................. ................................................. .................................................. 

................................................. ................................................. ................................................. 
958.3 -1.0 80 

958.0 -0.3 79 
958.0 0.0 78 

957.9 -0.2 78 

957.9 -0.1 78 

................................................. ................................................. 

................................................. ................................................. 

................................................. 

................................................. ................................................. ................................................. 

................................................. ................................................. ................................................. 

957.9 -0.1 78 

957.5 1.5 75 

................................................. 
957.3 2.4 a 
957.2 2.6 63 

957.1 2.4 65 

................................................. 

................................................. 

2,400 I ........ 
4,400 ........ ........ ........ 
4 -500 

10, 000 

........ ........ ........ 

........ ........ ........ ........ ........ ........ 
6,500 

3,700 

1,m 
490 

........ 

........ ........ 

........ 

........ ........ 

8/10A.Cu., wnw. 

* 

L 

7/10 Ci.St., wnw. 

1/10 CLSt., wnw.: 
wnw. 

SW. 
SW. 

............... 2;250 

4.5 2,756 
4.5 2,691 ............... 3.000 

............... ............... 2% 

sw. ............ 
EW. 

8W. 

............... 3,250 
4.9 3'350 

11.5 2 962 

6.6 21742 

:.. 3'260 ............... 3 : m  

............... 2'750 

wsw. 

r?:.. 
wsw. 

............... 1'MO ............... 1: 250 ............... 
6.7 I l*E ............... ig 

.... ":?.I 6 0  
6.6 396 

IIumid i t y. Wind. 
Tom. Time. 

tude. Pressure. pera- h i z d -  
Remarks. 

Pres- 
sure. 

- 

- 
Vap. 
pres. 

mb. 
I_ 

3.42 
3.64 
4.16 
4.30 
4.14 
4.00 
3.86 
3.71 
3.58 
3.52 
3.01 
2.98 
2.30 
1.76 
2.00 
2.41 
2.07 
3.55 
4.19 
4.86 
4.89 
5.18 
5.41 
5.47 
5.70 
5.81 
- 

I_ 

4.38 
4.35 

4.24 
4.24 
3.54 
2.85 
2.85 
2.84 
2.78 
2.66 
2.52 
2.46 
2.10 
1.78 
1.76 
1.49 
1.49 
1.07 
0.93 
0.94 
0.87 
0.98 
1.13 
1.43 
1.42 
1.79 
2.25 
2.77 
2 81 
3.00 
3.06 
3.05 
3.05 
3.33 
3.49 
4.29 
4.72 

Rcl. 

~ 

75 
74 
71 
71 
73 
76 
79 
82 
84 
84 
81 
81 
08 
56 
60 
65 
69 
74 
79 
83 
82 
75 
68 
65 
64 
63 

% 

- 

Dir. 

- 
sw. 
sw. 
wsw. 
wsw, 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
w. 
W. 
wnw. 
WnW. 

m W .  
n?llV. 
WRW. 
tMW.  
WRW. 
WUW. 
m w .  
W. 
W. 
W. 
m. 

wnw. 

__ 

- 
wsw. 
w . 

wuw. 
WnW. 

WnW. 
WnW. 
wuw. 

wnw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nm. 
nw . 
nw. 
nw. 
nw. 
nw. 
wnw. 

nw. 

w. 
W. 
wsw. 
wsw. 
WYW. 
wsw. 
WSW. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 

poteu- 
Vel. 1 tial. 

6/10 St.Cu., w.; 3/10 St., mw. 
A. M. 

8:23 ................... 

8/10 St.Cu., w.; Few St., wm. 

8:47 ................... 

996 856.4 -2.6 75 8W. 

.................................................................. .................................................................. ................... 
................... 1O:OO 956.0 1.4 76 SW. 

1 2,500 

.................................................................. 1 750 .................................................................. 1:500 
11:07 ................... 955.7 5.4 60 w. 8.8 1 275 .................................................................. 1'250 .................................................................. 1:000 .................................................................. 750 
11:41 955.5 5.8 63 w. 648 ................... 11.2 .................................................................. 500 
11:47 ................... 955.5 5.8 63 w. 5.4 396 

.......................................................... ...... .................................................................. 

6/10 St.Cu., w.; Few Et., wsw. 

3/10 St.Su., w.; 3/10 St. wnw. 
1/10 St.Cu., w.; 1/10 St., m w .  
1/10 St.Cu., w. 

1/10 CISt., w.; 1/10 st. cu. 
WUW. 1.7 1 ....... 

3 7  ....... 
4:5 1 -0.51 
5.3 ....... 
5.8 ....... 2/10 CI.St., w. -- 

January HI 1918, series (No. I). - 
95s. G 
946.5 

917.3 
914.4 
889.0 
885.4 
861.7 
835.0 
809.0 
783.8 
763.5 
759.1 
735.0 
712.0 
711. I 
689.8 
689.2 
667.2 
858.2 
667.2 
688.2 
691.9 
712.0 
712.1 
735.0 
759.1 

808.5 
809.0 
833.9 
800.5 
888.0 
811.9 

923.1 
944.9 
957.1 

781. e 

916. a 

I I I I /  
87 
82 

69 
68 
55 
43 
44 
50 
57 
63 
68 
68 
74 
79 
78 
57 
57 
43 
38 
39 
37 
37 
45 
45 
47 
49 
51 
53 
53 
48 
43 

34 
43 
58 
63 
65 

38 

d. M. 
8:16 ................... 1 858.6 1 -2.4 87 ................................................. 

I 
-2.4 
-1.7 

....... ....... 

markod. Also parhellon ob 1 richt side of 22' halo 825 t o  
8:35 a. m. Circumenlthal I 

1 1 arc 9:44 to  948 a. m. 
11. I 

10.0 
12.8 
15.5 
15.7 

826 ................... 
2/10 

9/10 

CI.Bt., 

............... 2-600 ............... 2)250 ............... do00 

............... 1:760 
SV&. 1 6.2 11 1'774 A.St., 

........ ........ lo/lOA.fW, w. 



28 

n. n. 8 .  
5.4 
7.3 
10.8 
15.2 
16.2 
17.9 
19.4 
19.5 
19.9 
20.4 
20.9 
21.0 
20.8 
20.6 
20.4 
20.2 
20.7 
21.2 

21.8 
22.4 
22.5 
21.4 
20.0 
18.7 
17.3 
16.1 

SUPPLEMENT NO. 12. 

volts‘. ........ 6/10 St.Cu., wnw. ........ ........ ........ 
1,315 ........ 

........ 3,300 3/10 St.Cu., wnw. 

4,000 

7,900 
9,000 

........ ........ 1/10 St.Cu., wnw. 

........ 

........ 
10,500 3/10 St.Cu., Wnw. 

........ Altitude of St.Cu. 

8 300 1/16 St.CU., WnW. .. .:. ... 7/10 A.Cu., WnW. 
6,200 

........ 
2 450 m. 

........ 9/10 St.Cu., wnw. 
1,600 ........ 
1,700 1 

0 ,  

TABLE NL-FTee-air data from kite flights at Drexel Aerological Station, January, 1918-Colltinued . 

January 24, 1918, series (No. 2). 

I I 

2:03 ................... 

248 ................... 

254 ................... 

.................................................................. .................................................................. 1 
954.3 8.0 49 wsw. 8.5 1 .................................................................. .................................................................. .................................................................. ................................................................... 
954.1 8.4 5 0 w .  ~ 6.3 ................................................................... ................................................................ 
954.0 9.0 4 9 w .  /--s.o 

758.0 
782.5 
786.6 
807.5 
833.0 
s59.5 
888.5 
911.0 

-5.4 ........ 85 
-4.0 ........ 1 89 
-3.8 0.76 I 90 
-2.3 ........ 1 84 

1.5 ........ 68 
3.4 ........ 60 
5.1 1.03 53 

-0.4 ........ 1 76 

........ 
1,900 ........ ........ ........ 

0 ........ ........ 

WnW. 

wnw. 
Few St.Cu., wnw.; 1/10 A.Cu., 

Few A.Cu., m w .  

........ ........ ........ ........ ........ 
0 

880 

1, eo0 

2,800 

........ ........ 

........ 

........ ........ 
3,700 

4,500 
........ 
........ ........ ........ 
2,800 

Cloudla%. 

I At difforcnt lieignts above son. 

ltomarks, Wind. 
- 
V n p .  
pros. 

mb. 
4.63 
4.43 
4.09 
4.81 
4.99 
4.47 
4.11 
4.06 
4.09 
3.93 
3.73 
3.70 
3.25 
2.78 
2.34 
2.04 
2.34 
2.79 

3.30 
3.89 
4.00 
4.73 
4.49 

4.88 
4.86 
4.75 
5.32 
5.63 

- 

4. ra 

nir. 

- 
wsw. 
wsw. 
W.  
W. 
W. 
wnw. 
wnw. 
wnw. 
WnW. 
WnW. 
WnW.  
WnW. 
WUW. 
wnw. 
wnw. 
rUnW. 
wnw. 
WnW. 

wnw. 

wnw. 
wnw. 

wnw. 
mnw. 
wnw. 

WnW. 
\VnW. 

WnW. 

W. 
w. 

I-/-/- I P. Y. mb. m. p. 8 .  ; 
1218 ................... 1 958.2 I 1 ‘57 1 WSW. 1 5.4 ti .................................................................. i 
1224 ................... 956.0 57 wsw. 5.8 i 

0 c, 
4.0 
3.1 
1.5 
3.8 
4.3 
3.0 
1.8 
1.4 

-0.2 
-2.0 
-3.8 
-4.2 
-5.3 
-6.7 
-8.2 
-9.3 
-8.2 
-6.8 

% 
57 
58 
60 
60 
60 
59 
59 
60 
68 
76 
84 
86 
83 
80 
77 
74 
77 
81 

nit. 
956.2 
944.0 
922.3 
915.0 
913.5 
887.0 
864.3 
860.0 
833.5 
808.0 
782.5 
776.4 
758.0 
734.1 
711.3 
693.1 
711.3 
734.1 

........ 
-3.64 I 

......... ........ ........ : 
0.57 i ........ ........ baw about 

3% 

lJ% 

1,955 
1750 
1’500 
1:zso 

750 
500 
396 

15.6 ......... 
10.2 ........ 
8.0 ........ 1 3/10 St.Cu., wnw. 

5.4 ......... 53 
7.9 ........ 50 

954.0 9.0 ........ 49 

January 24, 1918, series (No. 3). 

P. M. 
3:43 .................... 1 953.81 10.01 4 6 1 ~ .  1 8.911 396 

500 
750 
812 

1 000 
1’ 127 
1:250 
1 590 
1: 750 
2,000 
2,110 
2,250 
2,500 

2,750 

2 997 
2’ 750 
2’590 
2’ 250 
2: 000 

8.9 
11.1 
16.5 
17.8 
23.8 
27.8 
2s. 0 
28.4 
28.8 
20.2 
29.4 
28. 2 
26.1 

24.0 

21.9 
22.6 
23.4 
24.1 
24. R 

25.5 
25.7 
24.4 
22.7 
21.0 
19.4 
18.3 
14.8 
8.5 

5.65 
5.47 
5.05 
4.01 
4. 94 
4.05 
4.72 
4.34 
3.83 
3.42 
3.22 
2.87 
2.26 

953.8 
942.0 
014.0 
907.0 
886.4 
872.7 
880.0 

808.0 
732.5 
771.2 
757.6 
733.5 

710.7 

688.4 
711.3 
734.8 
759.0 
753.8 

808.6 
813.4 
834.0 
869.0 
887.2 
915.5 
933.3 
944.0 
955.8 

834. 0 

w . 
W. 
W. 
w. 
WnW. 
wnw. 
wnw. 

.. ......, 7/10 Elt.Cn., WnW. 

........ I ........ 
0 ........ 

1,200 
........ 
........ 
3,200 1 

........ 5/10 St.CU., WnW. 
5,000 , 

46 
47 
49 
49 
57 
63 
05 
70 
74 
79 
81 
7x 
71 

59 
61 
61 
86 
68 

71 
71 
72 
72 
73 
74 
74 
74 
74 

10.0 ........ 
9.2 ........ 
7.4 ........ 
7.0 0.72 
4.9 ........ 
3.5 1.11 
2.4 ........ 
0.2 ........ 

- 2.0 ........ - 4.1 ........ - 5.1 0.87 - 6.0 1 ........ - 7.7 1 ........ 

.................................................................. .................................................................. 
351 ..._._.~............/, 953.71 10.41 47lw. 10.711 ............. 
400 .................... .......................................................... 1 ........ 
.................................................................. .................................................................. 
.................................................................. 
423.. .................. 953.8 9.5 52 wnw. 9.8 
.................................................................. .................................................. ........ ........I 

WnW. 
wnw. 
wnw. 
wnw. 

wnw. 
WnW. 
WnW. 
nw. 
nw. 

nw. 

........ I 
6,000 

6,530 

6,500 

4,500 
2,700 

........ 

........ 

Few h.Cu., wnw; 8/10 St.Cu., 

Altitude of St.Cu. base about 
i/id 2 500m. A.CU., wnw.; 2/10 St.Cu., 

wnw. 

wnw. 

- 9.3 1 ........I 1.79 

1. e11 
1. 63 
2.05 
2. $13 
2.00 

3.849 
3.58 

....................._..........__(____....... 11 
-10.9 0.66 1 - 9.3 ........ - 7.6 ........ 
- 6.0 ........ 1 - 4.3 ........ 
- 2.6 ........ 
- 2.3 0.61 - 1.1 ........ 

0.4 ........ 
2.0 ........ 
3.5 ........ 
5.8 -0.52 
5.1 ........ 
4.6 ........ 

455 .................... 
... ........ 

........................ .......................... ....... ........ Few A.Cu., wnw.; 1/10 St.Cu., 
I .................................................................. 1,750 

605 955.4 5.8 70 nw. 7.6 1,698 .................................................................. 1500 
1,000 

.................................................................. 750 
636 .................... 955.8 4.7 7 4 ~ n w .  8.9 590 .................................................................. 500 
639 .................... 955.8 4.6 1 74 wnw. 8.5 396 

.................... 
.................................................................. 1:250 .................................................................. 

nw. 
nw. 
nw. 
Wnw. 
W W .  

4.01 
4. rfi 
5.15 
5.81 
6.73 
6.50 

wnw. 
WnW. 
WnW. 6.28 

January 24, 1918, series (No. 4). 

8.0 
13.2 
19.0 
19.5 
20.3 
21.2 
22.0 
21.9 
21.4 
20.8 
20. 2 
19.7 
19.4 
19.4 
19.4 
10.4 
10. 4 
19.3 
19.2 
19.1 
19.1 

P. Y. 
728 ................... 1 956.S/ 2.81 81/wnW. I 8.011 956.3 

9a. 4 
931.0 
916.0 
898.0 
861.0 
836.7 
834.7 
80s. 8 
783.7 
759.0 
734.7 
724.5 
711.5 
639.0 
667.0 
653.1 
667.0 
689.0 
711.5 
722.3 

6.05 
6.18 
6.32 
5. w 
5.19 
4.88 
4.00 
3.51 
3.15 
2.49 
2.03 
1.47 
1.30 
1.09 
0.77 
0.53 
0.41 
0.47 
0.59 
0.75 
0.81 

wnw. 2.8 ........ 81 
3.8 ........ 77 
4.9 -0.96 73 
3.8 ........ 73 
1.9 ........ 74 
0.0 ........ 75 - 1.8 0.78 76 

-3.2 ........ 75 
-3.5 ........ 69 
-5.0 ........ 1 62 
-6.6 ........ 88 - 8.1 ........ 48 - 8.8 0.62 45 
-10.0 ........ 42 
-12.1 ........ 30 
-14.2 ........ 30 
-15.5 0.86 29 
-1i.1 ........ ‘ 26 
-11.9 ........ 1 27 
-9.7.... .... 

WnW. 
nw. 
nw. 

............................................................. 
233 ................... 1. 956.4 1. 2.8 1. 81 I.Wnw. 1. 7.6 / /  .................................. .......I........ .............. ............. ...........I ...... ....I : .... _..I. .... ...I : ...... .I:.. .... .jl nw. 

nw. 
nw 

.................................. I ................................ 
806. .................. I 956.71 3.2 1. 801 wnw. I 5.411 .................................................................. - 

nw. 
nw. 
nw. 

.................................................................. / /  .................................................................. .................................................................. I I I I I I I  nw. 
nw. 
nw 

.. ......................~..........~........~........~........~........ 1 
842 ................... 957.0 3.0 81 WnW. 4.9 \ (  

nw. 
nw. 
nw. 

1 .................................................................. ( .................................................................. .................................................................. 1 
%06. .................. 057.1 2.6 84 WnW. 4.9 .................................................................. i .................................................................. .................................................................. 
9:zQ ................... 857.2 2.6 84 wnw. 4.9 

nw. 
nw. 
nw. 
nw. 
nw. 



OBSERVATIONS AT DREXEL, JANUARY, 1918. 

. Elm 
tric 

poten- 
Dir. 1 Vel. tfal. 

29 

Remarks. 

TABLE IO.--Free-air data from kiteJfEights at Drexel Aerolo&al Station, January, 19184ontiauued. 

January 24, 1918, series (No. 4)-Continned. 

I ,  

O c. - 7.9 - 6.3 - 4.8 - 3.2 - 1.9 - 1.7 - 0.3 
1.2 
2.6 
3.1 
2.8 
2.6 

........ ........ ........ ........ 

........ ........ 

-0.19 

........ 

0.57 

........ ........ 

........ 

%32 
39 
40 
43 
59 
60 
66 
71 
77 
79 
82 
84 

mb. 
1.00 
1.40 
1.88 
2.01 
3.08 
3.18 
3.93 
4.73 
4.94 
6.03 
6.12 
6.19 

P. Y. 
11:08 ................... 

11:24 ................... 

11:49 ................... 

058.8 2.2 86 w. 4:5 390 ........................................................ so0 .................................................................. 760 .................................................................. 1000 
958.9 2.2 85 w. 4.9 1'116 .................................................................. 1,250 .................................................................. 1:500 

959.0 1.8 86 W. 4.9 1:930 

.................................................................. 2;260 

.................................................................. I 750 

.................................................................. 2 000 

....... ....... 
0 

170 

705 

....... 

....... 

....... ....... 
1,800 ....... 

3,000 
3 800 
3:8W 

2,800 

1,600 ....... 
960 ....... 

0 

....... 

....... 

....... ....... 

....... ....... ....... ....... ....... 

Cloudless. 

, 

Few St,, w. 

Brilliant lunw oorona at 1:02 

1/10 Cf.St., wnw. 
6/lOCi.St. wnw. 
Brilliant double lunar oorona 

from 1:15 to 2:09 a. m. Alti. 
tude of moon about 80O. 

3/10 Ci. St., wnw. 

a.m. 

1/10 ci. st., wnw. 

A . M .  
12:13.. ................. I 959.2 .................................................. .................................................. 
12:43 ................... 959.3 ................................................. ................................................. ................................................. .................................................. 
1:20 .................... 959.5 

1:36 .................... 959.6 

1:45 .................... 959.7 

2:06 .................... 959.8 

289 .................... 959.8 

.................................................. 

................................................. 

................................................. ................................................. 

................................................. 

1.8 86 

1.0 a 86 

1.7 86 

1.4 82 

1.3 82 

0.9 84 

. 0.9 84  

N. 

W. 

6.4 

5.8 

................ ................ 

................ ................ ................ 

................ 
m w .  I 5.4 ................ 
W. 6.3 

W. 5.8 

wnw. 4,9 

................ 

................ ................ 

................ 
wnw. 4.9 

j 
I 

0.0 - 0.1 
-0 .4  - 0.6 
-1.3 - 1.9 

0.3 
- 0 . 2  - 1.3 
- 2 . 5  
-3 .7  
-4 .9  - 5.0 
- 6 . 5  - 8.2 
-9 .9  
-11.6 
-13.2 
-11.9 
-10.6 - 9.4 
-9 .2  - 7.4 - 5.7 
- 4 . 0  - 2.6 
-2 .4 
-1 .9  
-1.4 - 1.0 
- 2 . 0  - 4.4 
-3 .7  
- 1 . 8  
-1 .0  

........ 89 ........ 87 ........ 82 
0.12 81 ........ 63 
0.41 50 ........ "30 ........ 28 ........ 22 ........ 17 ........ 11 ........ 6 
0.47 6 ........ 20 ........ 38 ........ 55 ........ 73 
0.60 90 ........ 87 

........ 84 
0.70 81 ........ 79 ........ 62 ........ 46 ........ 29 
0.21 16 ........ 16 ........ 21 ........ 25 

-1.43 30 ........ 44 
0.78 77 ........ 79 ........ 87 ........ 90 

8.6 
10.2 
14,3 
15.2 
17.4 
19.0 

........ 

........ ........ ........ 
0 

........ 

la4 
16.3 
16.2 
16.1 
16.0 
15.8 
15.8 

........ ........ ........ 
1,200 

2,400 ........ 
........ 

I At  different heights abovo sea. 
I 

Surfam. 

1 1 Eumiditv. 

- ..-.-----.----~ 

P. Y. mb. "C. % .......................................................... ........ .................................................................. .................................................................. 
057 ................... .................................................................. .................................................................. .................................................................. .................................................................. 

io21 ................... 957.9 2.6 84 wnw. 4.9 .................................................................. 
1094 ................... 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
mw. 
WnW. 

V O l l S .  

1,200 

615 

0 

........ ........ 

........ 

........ 

........ ........ ........ ........ ........ 

m. p. 8 .  
19.7 
20.8 
21.9 
23.1 
24.0 
23. 7 
21.4 
19.2 
17.0 
16.2 
9.4 
4.9 Cloudless. 

January 24-25, 1918, series (No. 5). 
I_ 

4.5 
6.7 

12.1 
17.6 
20.0 
19.6 
19.0 
18.3 
17.8 
17.7 
17.3 

16.0 
17.0 
18.1 
19.0 
19.9 
21.1 
22.3 
23.5 
24.0 
24,l 
24.2 
22 8 
22.4 
20.6 
18.2 
16.4 
12.4 
4.9 
- 

I l l  
80 
85 
83 
80 
79 
73 
63 
63 
45 
44 
40 

36 
36 
35 
35 
35 
34 
34 
33 
33 
36 
40 
06 
73 
77 
82 
86 
85 
84 

a. 10 
5.87 
5.25 
4.66 
4.37 
3.87 
3.07 
2.40 
1.92 
1.78 
1.38 

1.05 
1.04 
0.82 
0.70 
0.82 
0.98 
1.19 
1.41 
1.52 
1.79 
2.25 
3.30 
3.63 
4 15 
5: 08 
5.86 
5.70 
5.48 
I_ 

W. 
W. 
W W .  
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
WnW. 
wnW. 
w?IW. 
wnw. 
- 

January 25, 1918, serles (No. 6). 

A . M .  
3:05 .................... 960.2 0.0 89 wnw. 8.5 .................................................................. ........................ ......,... ................................ 
3:lO .................... 980.2 - 0.2 89 W W .  7.2 

Few CI.St., wnw. 5.44 
6.27 
4.85 
4.75 
3.45 
2.61 
1.87 
1.68 
1.21 
0.84 
0.49 
0.24 
0.20 
0.71 
1.16 
1.44 
1.64 
1.76 
1.91 

2. n 
2.20 
2.02 
1.74 

0.74 
0.80 
1.10 
1.41 
1.68 
2.27 
3.25 
3.54 
4.58 
6.01 

a. 07 

1. n 

- 

WnW. 960.2 
947.9 
918.8 
912.7 
880.4 
874.7 
873.5 
863.7 
837.0 

' 811.0 
785.8 
761.0 
757.7 
737.0 
713.5 
680.8 
689.3 
048.4 
689.3 
690.8 
710.8 
713.6 
137.0 
761.0 
785.8 
807.3 
811.0 
837.0 
863.7 
883.2 
891.6 
910.2 
920.4 
950.0 
962.1 

.................................................................. 
322 .................... 960 4 - 0 2 
3:30 .................... I 960:61--O:41 :?[::: I '::!I[ nw . 

nw . 
nw. 
nw . 
nw. 
nw . 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
MW. 
MW. 
IUIW. 
MW. 
IUlW. 
nnw. 
n. 
n. - 

........................ ..........I ................................ .................................................................. .................................................................. .................................................................. ................................................................ 
4:12 ..................... 960.9 - 0.9 90 nw. 7.6 ... .-. ............................................ I::. ............. .................................................................. .................................................................. .................................................................. 
.................................................................. .................................................................. 
4:56 .................... 961.1 - 1.0 94 nN. 7.2 

5~27 .................... 961.3 - 0.8 92 nw. 8.0 .................................................................. .................................................................. .................................................................. .................................................................. 
6:02 .................... 961.5 - 0.7 86 nw. 8.9 .................................................................. .................................................................. .................................................................. 
029 .................... 961.8 - 0.8 88 nw. 5.4 .................................................................. 
6:30 .................... 962.0 -- 1.0 90 MW. 9.8 .................................. ................ 

.................... 9.4 

1 loci st mw. 
Luw'co~ona from 3:50 to 4:24 

a.m. . 
2\10 Ci.St., wnw.; 1/10 A.Cu., 
7/10 A.Cu., nw. 
WnW. 

9/10 A.Cu., nw. 

8/10 A.Cu., nw.; 4/10 St.Cu., 

9/10 St.Cu., nw. 
nw. 

16.3 ........ 
13.2 ........ 
12.6 ........ 
10.3 ........ 
9.4 ........ l O / l O  St. Cu., nw. 
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pres- 
s11re. 

SUPPLEMENT NO. 12. 
TABLE IO.-Free-air datn fiom kite flight0 at Drexel Aerological Station, January, 2918-Continued. 

January 25, 1918, serles (No. 7). 

ture. 

nr b. 
962.8 
Q50.3 
924.0 
920.5 
892.0 
878.5 
864.7 

O C. 
-2.6 
-3.4 
-5.2 
-4.9 
-2.3 
-1.1 
-1.8 

mb. 
4.28 
4.14 
3.74 
3.69 
2.97 
2.40 

nne. 
nne. 
me.  
nne. 
n. 
nnw. 

m. p. 8 .  
4.0 
6.5 

11.8 
11.7 
10.5 
10.0 
10.0 
9.9 

10.8 
11.2 
10.1 
9.0 
8.2 
5.9 
4.9 

volts. ........ ........ 
........ ........ 

0 

........ 

........ ........ ........ ........ ........ ........ ........ ........ ........ 

I m.p.8. 
nne. 1 4.0 

vn!. 
3 396 

........................I 
729... ................. 962.8 ................................................. ................................................. 
800 .................... i 963.1 ......................... / 
824 .................... I 963.5 

844.. ..................I 963.9 
................................................. 
........................ 1 
832 .................... i 964.1 ........................ / 
9:Ol ................... I 964.2 

! 

.................................................. 

......................... 
-2.7 87 

-3.4 91 

-3.7 89 

-3.4 89 

-3.5 89 

......................... 

......................... 

......................... 
-3.6 86 

....... 
0.80 

-1.02 

0.43 

-1.86 

1.05 

....... ....... 

....... 

....... 

....... 

....... ....... ....... 

go 
95 
91 
59 
43 
42 
41 
46 
48 
70 
90 
89 
87 
86 

847.3 
864.7 
872.4 
892.0 
911.6 
921.6 
951.5 
964.2 

-2.6 
-2.0 
-1.8 
-5.1 
-8.2 
-7.3 
-4.7 
-3.6 

....... ....... 10/10 St.Cu., ne. 

48 
52 
56 
60 
64 
67 
67 
67 
67 
64 
61 
61 
57 
54 
51 
48 
56 
85 
97 
99 

100 
94 
87 
84 

2.15 
2.33 
2.51 
2.66 
2.84 
2.97 
2.95 
2.57 
2.28 
2.69 
2.98 
3.00 
2.71 
2.51 
2.28 
2.10 
2.47 
3.84 
4.46 
2.42 
2.02 
2.31 
2.67 
2.84 

....... ....... ....... ....... ....... 
8 Ow 8' 400 
9: 600 ....... ....... 

8/10 A. St., w.; 2/10 St. Cu.,ene. 

9/10 A. St., w.; 1/10 St. Cu.,ene. 

5/10 A. St., w.; 5/10 St. Cu.,ene. 

sse. 
S. 
ssw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
SW. 
sw. 
ssw. 
ssw. 
S. 
s. . 
sse. 

ese. 
me. 
me. 
ene. 
m e .  
ene. 

se. 

8.1 
10.3 
12.4 
14.4 
14.7 
17.7 
20.5 
22.5 
24.6 
24.7 
20.4 
16.2 
11.8 
8.7 
8.8 
9.2 
9.4 
9.9 

10.1 
9.5 
8.8 
8.5 

-3.8 
-3.8 
-3.8 
-3.9 
-5.5 
-6.9 
-4.9 
-2.7 
-2.6 
-3.0 
-3.3 
-3.7 
-4.0 
-3.9 
-3.6 
-3.4 

-10.7 
-12.8 
-10.6 
-8.1 
-7.0 

........ ........ j 

....... ./ 

0.01 I ........ I 
0.74 ' ........ 

........ 
-0.15 ........ 1 ........I ...... ..t 

0.14 I ........ ........ 
-5.22 
........ 
1.03 ........ 

........ ........ 

At dBerent heights above sea. 

I Humidity. I Wind. I Rrmarks. 
-I tric 

poten- 
Vel. I tial. 

-I- 
A. M. 1 nib. "0. 

7% .................... 1 962.8 I -2.6 I '87 ....... I '87 10/10 St.Cu., nw. 

Altitude of St.Cu. base about 

9 / i 6 ~ .  st., nw.; 1/10 st. Cu.pe. 
1 100 m. 

1 750 

ne. j 4.9 / /  396 
........ ........ I 500 

7/10A. Et., nw.; 3/10 St. Cu.,ne. 

January 25, 1918, series (No. 8). 

I :  P. M. I j 
12:m ................... 966.9 -4.2 1 77 ne. 4.6 1 396 .................................................................. .................................................................. 
1286 ................... 966.6 -3.9 1 73 ene. 
.................................................................. 
2:34 ................... 964.9 -4.9 86 ene. 8.0 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
2:57 ................... 964.5 -5.2 86 ne. 7.2 

32.8 ................... 964.5 -5.6 85 ne. 8.5 

859 ................... 

.................................................................. .................................................................. 

................................................................... 

................... 
4:48 ................... 964.7 -6.8 84 e. 8.9 I 
.................................................................. .................................................................. 
.................................................................. 
4:52 ................... 965.8 -6.8 84 ene. 9.4 .................................................................. .................................................................. 
6:W ................... 964.8 -7.0 84 ene. 8.5 

-4.2 ........ , 
-5.4 ........ 
-8.2 ........ 
-9.3 I 1.12 1 ne. 4.5 

ne. 1 5.0 
me. 6.3 
en& 1 6.8 

966.9 
954.5 
924.0 
911.7 

894.2 
867.6 
865.0 
837.0 
811.0 
785.8 
761.5 
740.3 
738.3 
715.4 
693.9 
715.4 
738.3 
739.2 
761.5 
785.8 
811.0 
829.5 
837.0 
864.0 
876.1 
892.3 
896.8 
922.0 
952.2 
964.8 

....... 

....... 
8800 

6: WO 
8' 200 

3,200 

2,300 

....... 

....... ....... 

....... ....... ....... 

9 / l O A , S t . . W . ;  Few St.Cu.,tVle. 

....... ..... ..I g / l O A . C u . ,  w.; Few St.Cu., ene. 

January 26, 1918. 
- 

I I I I I II 
A . M .  

836 .................. 1 967.3 1-17.2 1 100 1 nne. 1 8.01 

847.. ................. 967.7 -17.5 100 nne. 7.6 lj 
.................................................................. .................................................................. 

11210. 
nne. 
ne. 
ne. 
em. 
one. 
0. 
0. 
0. 

0. 
8. 

e. 

e. 

e. 

ene. 
ene. 
m e .  
nne. 

8.0 
12.1 
22.0 
2 4 . 7  
26.6 
29.1 
30.7 
28.4 
21.9 
15.3 
8.7 
7.2 
8.0 

11.2 
11.5 
17.8 
18.8 
19.9 
21.4 
22.6 
20.1 
11.7 
8.0 

........ I 1 0 1 1 0  St. nne. 
Light snow during flight. 

AItttude of St. base about 
1,560 m. 

-17.2 ........ 
-18.2 ........ 
-20.5 ........ 
-21.1 0.93 
-17.4 ........ 
-12.4 ........ - 9.1 -0.20 
-9 .3  ........ - 9.9 ........ 
-10.4 ........ 
-11.0 ........ 
-11.1 0.22 
-11.0 ........ 
-10.4 ........ - 9.8 ........ - 9.3 ........ - 9.1 -0.21 
-12.7 ........ 
-17.8 ........ 
-21.7 0.84 
-21.2 ........ 
-19.1 ........ 
-18.2 ........ 

100 
99 
97 
97 
98 
99 

100 
100 
100 
100 
100 
100 
100 
100 
109 
100 
100 
100 
100 
100 
100 
100 
100 

........ ........ 
35,500 ........ 
42,500 ........ 

.................................................................. .................................................................. 
9:03 .................. 968.2 -17.6 ion ne. 8.6 .................................................................. .................................................................. .................................................................. .................................................................. 

1013 .................. 969.6 -17.8 100 ne. 8.0 .................................................................. .................................................................. .................................................................. 

........ 
40 000 I 
28: OOO l O / t O  St., ne. 

10/10 St., nne. 

........ .......*I ........ [I ................................................................. 10:m .......... ....... [ 9io .8 / -17 .5( .  100(ne .  1 9.811 
........................I........... I ........l........l........l........ I1 nc . 

ne. 
ne. 
nne . 
Illlo. 

........ 

........ ........ ........ 37JMH) I 
I I I 

More than 60,ooO volts. 
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-12.1 
-12.0 
-12.7 
-12.3 
-11.1 
-11.8 
-13.2 
-14.6 
-10.0 
-17.4 - 18.6 
-18.8 
-19.8 
-2rl.9 
-22.0 
-20.8 
-19.2 

........ 
-0.65 

0.39 ........ 
-0.88 

........ ........ ........ ........ 

........ 

0.57 ........ ........ ........ 
0.50 ........ ........ 

10:26 ................... 

11:05 ................... 

11:57 ................... 

.......................................................... I ........ 
910.0 -19.9 100 wnw. 2.7 I .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
970.9 -18.4 94 wnw. 4.0 .................................................................. .................................................................. .................................................................. 
971.3 -18.0 94 nw. 5.4 .................................................................. .................................................................. 

-13.1 
-11.6 
-10.3 
-10.4 
-11.1 
-11.6 
-12.G 
-16.5 
-19.6 
-18.9 
-1G.4 
-15.4 

........ ........ 
-0.27 ........ 
-1.56 ........ ........ 
........ 

1.00 ........ ........ ........ 

16.9 
15.6 
14.6 
14.6 
14.1 
13.8 
13.3 
11.4 
9.9 
9.3 
6.5 
5.4 

(*) ........ ........ ........ ........ 
8,ooO ........ ........ 
3,000 ........ ........ ........ Cloudlass. 

1:30 .................... 

1:45 .................... 

1:s .................... 

.................................................................. ................................................................... 
971.3 -16.4 90 nw. 4.5 

971.3 -15.4 81 wnw. 2.2 

.................................................................. .................................................................. 

................................................................... .................................................................. 
971.3 -15.4 81 Wnw. 5.4 

. - -I.__ 

4.9 

e. 3 

.......... .......... 

...... G..7. I 

.......... .......... ~ 

4.9 j 

14.4 
15.9 
15.9 
15.9 

........ 

........ ........ 
4504 7/10 Cl. Cu., mw. 

TABLE lo.--FTee-aiT data from kite Eights at Drexel Aerological atation, January, 1918-47ontinued. 
January 27, 1918. 

I I  I At dlfforent heights abovo soa. 

-I- 

"g;j volts. j ........ 10/1OSt se. Light snowduring 
7.7 ........ flight:' 
0 "  

I n .  p .  ,s. 1 mh. 823 ..................... 976.3 -19.4 100 ne. 

8:34 .................... 9i6.1 -19.1 100 ne. 4.0 

8:37. .................. 1 9i6.1 -19.1 100 ne. 1. 4.5 ! 
A. M. OC. % 

........................ 1 .......................................... 

........................ ......................................... 

mb. 
976.3 
QG2.7 
950.2 
931.0 
929.0 
Don. 2 

863.5 
842.2 
814.8 
788.5 
783.1 
763.3 
73% 5 
723.5 
739.6 
763.3 
788.5 
805.6 
814.8 
841.8 
869.6 
886. 2 
898. 6 
928.7 
915. 2 
959.9 
073.4 

870. 8 

1.68 ne. 
0.99 ene. ill 0.90 I 0. 

e. 

........ ........ 
0.85 

-2.98 

0.73 

........ 

........ ........ 

........ ........ ........ 
-0.54 

0 . 1  I ........ I 
10.3 ........ 
1 0 4  2300 
9:s 5:000 lO/lOSt.,se. 
9.1 ........ 
8.9 (*) 
9.3 ........ 
9.7 ........ Altitude of St. base a h n t  

10.2 ........ 1,900 m. 
10.3 ........ 
!,? 10,Ooo 

1.48 1 e. 
1.45 I 0. ........................ .......... .... ........ ........ 1 1 ........I.... 1 1 It 1.43 one. 
1.43 ene. 
1.79 0. 
2.02 ose. 
2.07 CSB. 
1.96 eso. 
1.m se. 
2.11 so. 
1.96 so. 
2.05 YO. 

1.57 0. 

.................................................................. ................... .................................................................. .................................................................. .................................................................. ................... G. 7 9:41 055.7 -18.6 100 ne. 

9:35 975.7 -18.6 100 no. 

........ 
10:41 .................. 
10:50.. ................ 
1053.. ................ 

c . 0  ........ 
7.2 I ........ I !.(! ........ 
w.0 ........ 

12.3 ........ Altitude 01 St. base about 
11.0 ........ 2,150m. 

.................................................................. .................... i... .......................................... 
1 ~ 8  .................. 975.0 -17.2 100 ne. .................................................................. .................................................................. .................................................................. 
.......................................... .. ....................... .................................................................. 

................... 11:39 974.1 -10.7 95 no. 

11:55 .................. 973.5 -1i.2 98 ne. 6.3 

11:58 .................. 973.4 -17.2 100 ne. 6.3 
.................................................................. 1 

........ ........ 
-0.40 ........ ........ ........ 
-0.98 

1.05 

........ ........ 

........ ........ 

2.15 oso. 
2.21 oso. 
2.15 oso. 
1.96 050. 
1.79 e .  
l . i O  O. 
1.55 o. 

1J.D ........ 
13.1 7,500 
12.9 ........ 
12.0 ........ 
9.8 4,400 
8.6 ........ 
7.4 ........ 
6.3 ........ 10/10 St.,se. 

1.22 cne. 
1.08 0110. 
1.21 ne. 
1.34 no. 

January 28, 1918. -- 
WW. 
m W .  
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
n w. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
n w. 
nw. 
nw. 
nw. 
nw. 
WnW. 
W W .  

- 
0.88 
1.09 
1.42 
1.51 
1.73 
1.98 
2.00 
1. 96 
I. 90 
1.67 
1.59 
1.44 
1.32 
1.18 
1.08 
0.99 
0.94 
0.81 
0.69 
0.57 
0. 65 
0.72 

0.79 
0.82 
0.98 
1.15 
1.33 
1.58 
1.80 
1.86 
2.09 
2.25 
2.05 
1.43 
1.08 
1.11 
1.25 
1.73 

I I I I I II 

190 
98 
96 
95 
94 
92 
92 
96 
90 
71 
72 
74 
77 
79 
82 
83 
82 
77 
73 
G8 
67 
65 

64 
84 
66 
67 
68 
70 
71 
74 
89 

100 
100 
100 
I00 
97 
86 
81 

A. M. 
9:31_ ................... 1 970.8 I -21.6 I 100 1 WnW. 1 3.1 11 .................................................................. 
9:39 .................... 970.8 -21.2 100 vmw. 2.7 1 

-21. 6 
-19.2 
-16.2 
-15.4 
-13.8 

970.8 
957.0 
941.0 
925.5 
8%. 0 
867.3 
864.8 
X44. 6 
839.4 
824.7 
812.3 
785.6 
7GO. 0 
735.0 
711.5 
694.4 
G88. 6 
6GG. 0 
644.1 
622. G 
644.1 
666. 0 

684.9 
689.0 
712.2 
730.0 
761.0 
786.0 
807.5 
812.3 
839.4 
860.0 
867.3 
890.0 
919.7 
920.0 
957.7 
971.3 

........ 

........ 
-2.33 
........ ........ ........................ . . . . . . . . . . . . . . . . . .  ................... .....I ::::::::::I::: ..... I:::. ... .I:::::. . .I:::. ... .// .................................................................. 

1 O : l l . .  ............ .....I 970.9 j -20:3 I 100 I umv: 1 $2; // 
10:lO ................... 970.9 -!2Q 1 I 100 W\V 

P. M. 
1234 ................... I ~71.31-17.2I  041nw. 1 6.71/ .................................................................. .................................................................. .................................................................. 
.......................................... I / ! I i i l  1 ................ 1 ........ ........................ I.. ....... . .I.. ..... 
i:12 .................... 5.4 

__ .~ __ 
! I I I 

January 29, 1918. 

I ---i- 
.- 

A. Bf. I 

8:30 .................... 1 972.6 1 -21.8 100 ............... ........................ 
841  .................... 
8:48 .................... 

9:12.. ................. 100 
.... 

80. ...... ...... 
so. 

68.  
...... 
...... 
...... 
so, 

88. 
880. 
88W. 
SEW. 
8W. 
8W. 
8W. 
8SW. 
89W. 

100 
100 
100 
100 
76 
54 
52 
43 
39 

390 
500 
750 
804 

1,000 
1 185 
1: 250 
1 BOO 
1:ci1.? 

4.9 ........ Few Ci. St, ~vnw.; 3/10 Ci. Cu., 
7.7 ........ wnw. 

........ ........ ........ 

* Morn than 10,000 ~ ' O l t s .  
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P. M. 
12: 03..... .............. 
12% ................... 
l2:25..... .............. 

SUPPLEMENT NO. 12. 

TABLE lO.-Free-air data from kifejights at Drexel Aerologkd Station, January, 1918-~ontinued. 

January 29, 1918-Conthued. 

970.8 -13.6 74 68. 11.2 922 .................................................................. 750 
970.3 -13.6 83 888. 9.8 554 .................................................................. 500 
970.2 -13.4 83 858. 10.7 396 

At'diflerent heights above sea. 

- 3.0 - 8.8 
-15.5 
-14.8 
-13.4 

-3.40 ....... 
1.33 ....... ....... 

61 
74 
89 
87 
83 

2.90 
2.14 
1.40 
1.46 
1.59 

saw. 
8. 
me. 
me. 
me. 

16.1 
15.9 
15.6 
13.9 
10.7 

-22.1 
-19.3 
-18.9 
-16.5 
-16.3 
-14.2 

........ 100 
-1.39 100 ........ 100 ........ 100 
-0.96 100 
........ 96 

-12.6 
-14.2 
-16.6 
-18.7 
-20.9 
-21.3 
-23.6 
-26.2 
-76.9 
-%.7 
-26.4 

-0.89 93 ........ 94 ........ 96 ........ 98 ........ 100 
-1.13 100 ........ 100 
-3.M 100 ........ 100 

1.17 100 ........ 100 

....... ....... ....... 
0.52 ....... 

-2.13 ....... 
....... 
-0.32 

0.16 ....... ....... 

100 
100 
100 
100 
86 
67 
65 
GO 
57 
45 
50 
65 

989.8 
974.8 
942.0 
938.3 
911.0 
890.4 
880.0 
850.6 
836.0 
823.4 
850.6 
880.0 

-27.6 
-28.1 
-29.5 
-29.6 
-24.9 
-21.4 
-21.1 
-20.3 
-19.9 
-20.7 
-21.6 
-22.6 

5.0 ........ 
34: ! 1 
4.7 ........ 
6.4 (*) 

7.5 9,200 
7.0 i ........ 

6/lOCi FewA.Cu wsw. 
Solar hho. 22" rad&, from 950 

to  10:12 a. m with parhelia 
to right of s& 

2/10 ci., sw. 898.9 
911.0 
942.0 
958.4 
974.8 
989.6 

-23.2 
-24.2 
-26.7 
-28.0 
-23.4 
-22.0 

-1.04 ....... 
....... 

2.57 
....... ....... 

58 
61 
68 
71 
80 
83 

SUrfW. I 
Rumidi tp. Wind. Remarks. F I* 

trio 
poten- 
tial. 

- 
mzts. 

I: 

(*) ...... ...... 
....... 
....... ....... ....... 
....... 

8 , W  
4, ....... ....... 

Pres- 
sure. 

-- 
mb. 
816.2 
790.5 
765.7 
740.9 
737.3 
740.9 
765.7 
790.5 
816.2 
842.8 
870.4 
874.6 
898.2 
911.3 

OOG. 4 
926.9 
950.2 
957.0 
970.2 

-- I 
% mb. 

42 1.51 
48 1.47 
54 1.41 
(io 1.34 
61 1.32 
61 1.35 
58 1.46 
54 1.53 
51 1.65 
48 1.75 
45 . 1.85 
45 1.89 
68 2.59 
80 2.90 

9/10 A. St., m w .  

10/10 A. St., wnw. 

- 2 3  1 ....... - 8.1 ....... 
- 9.9 ....... 
-11.7 ....... 
-12.0 0.64 
-11.8 ....... 
-10.4 ....... 
- 9.0 ....... - 7.5 ....... 
- 6.1 ....... - 4.7 ....... - 4.5 -0.52 
- 5.6 ....... 
- 6.2 9.41 

A. X. ........................... ........................... ........................... ........................... 
955.. .................. ........................... ........................... ........................... ........................... ........................... ........................... 
1018. .................. 
1025.. ................. 
........................... 

m. p .  a 

8w. I 16.8 

mw. I 21.7 

8/10 Ci.St., wnw; 1/10 A&., w. 

5/10 Ci.St., wnw; 4/10 A&., w. 

2/10 Ci. St., wnw.;7/10A.St.,w. 

January 30, 1918. 
- 

0.52 
0.48 
0.41 
0.59 
0.84 
1.10 
1.14 
1.43 
1.46 
1.71 
1.91 
1.67 
1.37 
I. 14 
0.91 
0.91 
0.72 
0.56 
0.52 
0.43 
0.54 
0.61 

.............. A. X. 
8:27..... 983.4-28.8 1 0 0 D .  

810 ................... 983.5 -26.8 100 n. 
.................................................................. 
.............................................................. 

................... 

................... 

................... 

................... 

................... 
................ .................................................................. 

119 ................... 984.8 -25.2 100 D. 

6.3 
8.9 

15.3 
14.1 

........ ........ 
2, BJ 

Few A.St wnw. 
Solar halo'i2"radius with par- 

helia; bigan 7:5Oa.m.,visible 
at end of flight. 

983.4 
969.2 
936.0 
904.3 
874.3 
850.1 
845.3 
817.6 
815.5 
791.2 
772.7 
791.2 
817.6 
846.0 
875.8 
881.0 
900.0 
934.8 
937.8 
944.8 
970.9 
984.8 

-26.8 ........ 100 

100 
-25.6 ........ 100 

n. 
D. 
D. 
D. 
DDe. 
DD0. 
me. 
nw. 
DW. 

........ 
10 500 I i*) ........ I Solar halo, 46' radius, from 8:45 

to 9:20 a. m. 
1/10 A. St., m w .  

........ 

........ 
(*) (*) I ........ ........ ........ ........ 
(*) 

D. 
D. 
D. 
D. 
D. 

D. 
D. 

n. 

2/10A.St m w .  
Solar hai6 46' radius be 

11:lO a. h., visible ai ,,$;pi 
flight. 

........ 
(*) 1 

10,500 ........ I 
-25.21 ........I 100 7.2 2/10 A.St.,wnw. 

January 31, 1918. 
- 

0.48 
0.46 
0.39 
0.39 
0.54 
0.60 
0.60 
0.60 
0.69 
0.43 
0.44 
0.44 

0.44 
0.41 
0.36 
0.33 
0.59 
0.70 

__ 

I 
4.5 ........ lop0 st. cu.,wsw. 
5.9 I I  ........ 

A. M. ................... .................................................................. 810 989.8 -27.6 100 n. 

.................................................................. 
826 ................... 989.8 -27.6 100 n. 
912 ................... 990.1 -28.7 100 n. 
.................................................................. 
.................................................................. 

D. 

D. 
n. 
n. 
n. 

9.1 ........ 
9.6 4 600 
7.3 9:300 10/10 A. Cu., wsw. 
6.7 1 (*) 
5.5 ........ 5/10 A.Cu.,wsw. 

D. 
n. 
DDW. 
DDW. 

....................__..I.......... 
9:51 ................... 

11:40 ................... DDW. 
DDW. 
D. 

........................ .......................................... j 1'500 
.......................................... 1 1:ao 

................... 

................... .................................................................. ................... 

r. M. 
m05 989.8 -24.0 100 n. 

1214 989.7 -23.4 96 D. 

12% 989.6 -22.0 83 D. 

D. 

6;6 ........ 
4.8 ........ 
3.6 ........ 
2.7 1 ........ 6/10 C1. St., wsw. 

*More than 10,OOO volts. 
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Vel. 
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me* 
tric 

poten- 
tial. 

TABLE lL-Free-aiT data from kite jlights at Drexel Aerological Station, February, 1918. 

February 1, 1918, series (No. 1). 

I ,  

C. 
-!25.0 
-23.9 
-21.3 
--20.7 
-18.1 
-14.8 
-11.4 - 8.1 
-8.2 

II Surface. I 

........ ........ ........ 
-1.04 ........ ........ ........ 
-1.35 ........ 

At different heights above sea. 

n.p .s .  
7.2 
8.8 

12.7 
13.6 
13.3 
12.8 
12.4 
1 2 0  
12.0 
13.6 
14.9 
14.8 
14.4 
13.9 
13.4 
13.3 
13.9 
14.9 
15.8 
16.7 
17.6 
18.4 
18.5 
18.9 
19.3 
19.7 
20.0 
19.6 
18.9 
18.3 
17.6 

17.0 
17.0 
17.3 
17.6 
17.6 
16.6 
15.4 
14.2 
13.1 
12.3 
12.6 
13.5 
14.4 
15.2 
15.2 
16.1 
16.9 
17.6 
17.0 
14.3 
14.3 
13.0 
12.5 

835 ..... Y: ......... I 5 k . 6  1 - 2 0  I 200 I sw. Im.F;II p i s .  ........ Cloudless. ........ ........ 
6,700 ........ 

........ ........ 
(*) ........ ........ 
(*) ........ ........ ........ _ _ _  .._.. 
(*) ........ ........ ........ ........ ........ 

........ ........ ........ ........ 
(*) ........ ........ ........ ........ 
(*) ........ ........ ........ 
(*) ........ ........ ........ ........ 
(*) 

........ ........ 
(*) ........ ........ ........ 
(*) ........ 
(*) _.._ __.. ........ 

(*) 

........ 

........ Cloudless. 

8:44 ................... 

9:08 ................... 

9:21.._._ .............. 

.................................................................. 
 io:^ ................... 1 8 7 9 . 7 1 - 2 2 . 4 1  1 0 0 1 s ~ .  I 9 . 4 j l  

.................................................................. .................................................................. 
980.5 -24.6 100 SW. 7.2 .................................................................. .................................................................. .................................................................. 
980.3 -24.2 100 sw .... 7.2 

980.2 -24.0 100 Sw. 7.2 

.................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. -10.1 - 9.5 
- 9.3 
-10.3 
-11.7 
-13.0 
-14.4 
-15.8 
-17.0 
-17.2 
-18.9 
-20.5 
-22.2 
-23.2 
-22.0 
-19.9 
-17.9 
-15.9 

.............................................................. 
11:45.. ................. I 978.4 1--18.2 1 79 I-Hw. 1 10.3 11 

........ ........ 
-0.24 ........ ........ ........ ........ ........ 
0.55 ........ ........ ........ ........ 
0.74 ........ ........ ........ ........ 

10:57 ................... 

............................................................ 
1258. .................. 1’--.976.1 I -15.9 1 65 I sw. I 12.1-// 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
979.4 -20.0 74 sw. 8.0 .................................................................. .................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. I / i l l !  

.................................................................. .................................................................. .................................................................. .................................................................. 
P. M. 

1245 ................... 976.5 .................................................................. ................... 

................................................................. 
1:29 ................... 1. 975.51-15.21 6 8 1 s ~ .  I 1 2 . 1 ( (  

-15.9 67 SW. 11.2 

.............................. ........I ........ -13.9 
-13.3 
-12.7 
-12.7 
-11.2 - 9.7 

.................................................................. 
221 . . . . . . . . . . . . . . . . . . . .  874.31-13.81 85/ssw. I12 .511  

........ ........ ........ 
0.60 ........ ........ 

m. 
396 
500 
750 
811 

1 250 
1, 

1’ 500 
I’ 743 
1) 750 
2’ OM) 
2) 204 
2’ 250 
2’ 500 
2: 7M) 
8 000 
3’ 075 
3‘ 250 

3’ 750 
4’ 000 

4’ 466 

4: 750 

3’ 500 

4’ 250 

4’500 

5’ 400 
5: 250 
5, aM 
4 750 
4: 500 
4 271 
4’ 250 
4’ OOO 
3’ 750 
3’ 741 
3’ 600 
3’ 250 
3’ ooo 
2’ 750 
2’ 582 
2’ 500 
2’ 250 
2’ wo 
1’ 759 

1‘ 250 
1: 059 

2% 

1’750 
1’ 500 

lJE 
750 
500 
396 

- 8.2 - 6.7 - 5.7 - 5.5 - 5.1 - 4.8 - 4.1 
-4 .1  - 5.2 - 6.2 - 7.0 - 9.1 
-17.8 
-17.7 
-14.9 
-13.8 

mb. 
980.6 
966.4 
934.2 
926. 4 

874.0 
845.3 
819.4 
818.7 
792.8 
771.8 
767.3 
742.8 
719.2 
696.5 
689.0 
674.0 
652.0 
831.0 
611.0 
591.8 
575.5 
573.0 
554.8 
637.0 

607.9 
518.8 
537.0 
555.2 
574.0 

591.1 
693.0 
613.0 
633.0 
G33.4 
654.0 
675.2 
697.0 
719.8 
736.7 
743.6 
768.3 
793.0 
817.1 

844.0 
871.8 
893.1 
m. 0 
928.0 
930.0 
961.0 
974.3 

903.4 

51s. 8 

818. a 

........ ........ 
0.19 ........ ........ ........ 

-0.41 ........ ........ ........ 
-3.59 

1.10 
........ 
........ ........ ........ 

1:48 ................... 

202 ................... 
207 ................... 

-11.3 ........ 
-10.7 ........ 

.................................................................. .................................................................. .................................................................. 
975.2 -14.7 67 SSW. 11.6 .................................................................. .................................................................. .................................................................. 
914.9 -14.6 72 SSW. 11.2 

974.8 -14.3 73 SSW. 13.0 
.................................................................. 
.................................................................. 

10.3 
11.8 
15.4 

16.8 
17.7 
1R 7 
18.8 
18.3 
17.7 
17.1 
18.5 
16.5 
15.6 
14.5 
14.2 
15.5 
19.4 
20.0 
19.8 
19.5 

18.9 

18.3 
21.0 

18.4 9.9 
6.3 

16.0 

i9.a 

is. 13 

........ Cloudless. ........ ........ 

........ ........ ........ 
(*) ........ _._ ..__. ........ ........ 
(*) ........ ........ 
(*) ........ 
(*) ........ ........ 

........ 

........ 
10 700 
6:700 

(*) 

........ 

........ 

........ 

........ ........ Cloudless. 

-12.8 
-13.8 
-16.1 
-16.5 
-12.8 
-8 .3  
-3.9 - 3.3 
-3 .7  - 4.2 
-4.7 - 5.2 - 5.2 
-6.0 - 6.9 - 7.2 
-6 .9  
-5.9 - 5.8 
-5.2 
-4 .6  - 3.9 
-3 .3 . . .  - 2.6 - 2 0  - 3.4 
-13.4 
-12.4 
-12.0 

500 
96 
86 
83 
75 
65 
65 
45 
45 
39 
35 
34 
26 
18 
10 
8 
8 
9 
9 
9 

10 
10 
10 
12 
14 
16 
17 
18 
19 
20 
21 

22 
22 
22 
22 
22 
20 
18 
18 
14 
13 
12 
10 
8 
6 
6 

11 
15 
19 
21 
27 
28 
54 
65 

........ 67 1.35 ........ 71 1.31 ........ 82 1.22 
0.94 84 1.20 ........ 67 1.35 ........ 46 1.39 ........ 28 1.16 

-1.78 23 1.07 ........ 20 0.90 ........ 17 0.73 ........ 13 0.54 ........ 10 0.39 
0.19 10 0.39 ........ 10 0.37 ........ 11 0.38 
0.36 11 0.37 ........ 11 0.38 ........ 12 0.45 
0.26 12 0.45 ........ 12 0.47 ........ 11 0.46 ........ 11 0.49 ..... 10 0.48 ........ 10 0.49 

-0.58 9 0.47 
-3.98 11 0.51 

0.40 28 0.53 ........ 63 1.32 ........ 77 1.67 

February I, 1918, series (No. 2). 

P. Y. 
3:09 973.9 -12.8 67 ................... SSW. 10.3 .................................................................. .................................................................. 
3:17 ................... 973.9 -12.6 68 SSW. 10.3 .................................................................. .................................................................. ................................................................ 
.................................................................. .................................................................. .................................................................. .................................................................. 
.................................................................. .................................................................. 

3:40 ................... 973.7 -11.8 70 SSW. 12.1 

4:OO 973.5 -11.3 66 SSW. 11.6 ................... 
4:32 ................... 972.9 -10.9 68 SSW. 10.7 

4:59 ................... 972.3 -10.9 71 

.................................................................. .................................................................. . ssw. 10.7 

.................*...... .......................................... .................................................................. 

.................................................................. .................................................................. .................................. I ................................ 
5:33 ................... 1 972.1 1 -11.6 1 78 1 SSW. 1 2: 11 
5:46 ................... 972.1 -11.8 77 SSW. 
540. .................. 972.1 -11.0 77 saw. 

.... ........ .................................................. 
5:57 ................... 1 972.0 1-12.0 1 

Vap. 
pres. 

mb. 
0.62 
0.67 
0.78 
0.80 
0.92 
1.09 
1.26 
1.38 
1.37 
1.02 
0.80 
0.79 
0. G3 
0.46 
0.21 
0.22 
0.20 
0.20 
0.18 
0.16 
0.15 
0.14 
0.13 
0.14 
0. 14 
0.13 
0.13 
0.15 
0.20 
0.25 
0.32 

0.40 
0.40 
0.42 
0.45 
0.45 
0.47 
0.48 
0.49 
0.49 
0.49 
0.46 
0.40 
0.33 
0.26 
0.28 
0.43 
0.54 
0.64 
0.59 
0.34 
0.36 
0.90 
1.20 

I I I 

Dir. 

sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
msw. 
wsw. 
wsw. 
w. 
w . 
W. 
W. 
wnw. 
wnw. 

wnw. 

WnW. 
wnw . 
wnw. 
WnW. 
wnw. 
wnw. 
WnW. 
WnW. 
WnW. 

WnW. 
wnw. 
wnw. 

wnw. 

wnw. 
wnw. 

wnw. 
WnW. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 

W. 
W. 
W. 
W. 
W. 
wsw . 
wsw. 
wsw. 
SIP. 
sw. 
ssw. 
ssw. 

w. . 

- 
ssw. 
ssw. 
SW. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
wsw. 
W. 
W. 

WnW. 
WnW. 
wnw. 
wnw. 

wnw. 
WnW. 
WnW. 
WnW. 
WDW. 
W. 
W. 
W. 
W. 
s9w. 
85W. 
SSV. 

wnw. 

wnw. 

- 

Remarks. 

I 

10,Ooo volta. 



34 

TlRlC. 
pressure. 

SUPPLEMENT NO. 12. 

TABLE H..--Pre.e-air data from kite 3ight.s at Drezel Aerological Station, February, 1918-Continued. 

Wind. 
Tom 
pora- h:2rd- 

its. Dir. Vel. 

February 1, 1918, serles (No. 3). 

At difforcit heights above ssa. 

n. p. s. 
4.5 

17.0 8.2 
18.3 
15.1 
11.4 
11.2 
11.0 
10.7 
10.5 
10.4 
0.9 
9.1 
8.2 
7.4 
7.2 
7.3 
7.8 
8.2 
8.7 
9.1 
9.1 
9.4 
9.7 

10.0 
10.1 
11.1 
12.2 
12.0 
9.8 
8.9 

I Surface. 

volls. ........ Cloudless. --I ........ ........ 
____. _._ 
10,oM) 

5,200 

(*) ........ ........ 
(*) 

........ 

........ ........ ........ ........ 
(*, ........ 
(*) 

. . ~  .___. 
10,000 ........ 

........ 

........ ........ ........ ........ ........ 
2,100 ........ ........ ........ Cloudlass. 

........ ........ ........ 
-0.26 

. _ _ _ _ _  _ _  
-2.11 

........ 

........ ........ ........ 
0.02 

........ ........ ........ ........ 
0.53 .._ __.__ ........ ........ 

........ 
-0.01 ........ ........ ........ ........ 
-1.45 

-1.36 
........ 
........ ........ ........ 

% ss 
91 
99 

100 
72 
40 
38 
a5 
31 
28 
26 
28 
30 
33 
35 
36 
36 
36 
36 
36 
36 
36 
36 
35 
3.5 
35 
45 
55 
57 
79 
8s 

................ 

822. .................. 

8:36 ................... 

858 ................... 

9:12 ................... 
025 ................... 

9:32 ................... 

................................................................. .................................................................. .................................................................. 
971.3 -13.1 88 sW. 7.2 ................................................................... ................................................................. ................................................................. ................................................................. 
971.2 -12.9 84 sw. 7.2 ................................................................. ................................................................. ................................................................. ............................................................. i.____ 

970.9-13.2 '  8 6 s " .  7.6 ................................................................. ................................................................. ................................................................. ................................................................. 
970.8 -13.1 88 SW. 7.2 

9iO.6 -13.1 88 SW. 7.6 

9i0.6 -13.3 88 sw. . 8.9 

................................................................. 

................................................................. ................................................................. 

8.0 
10.6 
17.0 
17.5 
9.6 

........ Cloudless. ........ 
2,800 
7,700 

........ 
-13.6 
-11.5 - 6.3 - 5.9 - 2.5 

........ ........ ........ 
-2.06 ........ 

PIIDNIQIiT. ........................ 

..........-............ 

.................................................................. 
969.2 -12.9 75 SSW. 7.2 .................................................................. .................................................................. .................................................................. .......................................... .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 

- 0.9. - 1.5 - 2.4 - 3.4 - 4.3 - 5.3 - 6.2 - 7.2 - 8.2 - 9.1 

-1.m ........ ........ ........ ........ ........ ........ 
........ ........ 
........ 

6.0 
8.2 
6.5 
6.8 
7.1 
7.4 
7.7 
8.0 
A.3 
8.6 

6,000 

........ ........ ........ 

........ 

........ ........ ........ ........ 
(*) 

A.M. 
1216 ................... 

12:40.. ................. 

1:05. .................. 

969.0 -13.0 78 SSW. 8.0 .................................................................. .................................................................. .................................................................. ................................................................... 
968.8 -13.1 80 SSW. 8.0 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
96R.5 -12.7 76 SSw. 9.4 

8.9 
9.0 
9.1 
9.2 
9.3 
9.4 
9.4 
9.4 
9.4 
9.3 
9.3 
9.3 

12.1 
13.0 
16.4 
16.0 
11.0 
8.9 

(*) 

(*) 

........ ........ ........ 

........ ......... ........ ........ ........ 
4,.m 
3,600 

........ 
1,100 ........ 

........ Cloudless. 

........ 

........ 

-10.0 - 8.8 - 7.5 - 6.2 - 4.9 - 3.7 - 3.6 - 2.9 
-2 .1  - 1.3 - 0.5 - 0.3 - 1.6 - 2.0 - 1.1 - 1.7 - 9.9 
-13.3 

0.45 ........ 
._..__._ ........ 
........ 

0.31 ........ ........ ........ ........ ........ 
-0.71 _.._..__ 

0.52 
-3.28 ........ 
........ ........ 

967.7 
955.2 
93 .7  
925.1 
9w.5 
898.5 
888.8 
842.0 
816.0 
807.0 
790.0 
765.5 
741.3 
718.8 

-12.2 - 7.3 
1.0 
0.5 - 0.5 - 0.6 - 0.5 - 0.6 - 0.5 - 0.6 - 1.3 - 2.4 - 8.6 - 4.8 

8.6 
11.9 
17.6 
16.6 
14.4 
14.3 
14.0 
13.8 
13.5 
13.4 
13.2 
12.8 
12,s 
12.2 

........ Cloudless. ........ 
660 ........ ........ 

3,200 ..___ _.. 
6,600 ........ 
0,400 ........ ........ 
(*) ........ 

- 
Alti- 
tude. 

- 

Tem- 
pera- 
ture. 

- 
c. 

-13.1 
-12.8 
-12.2 
-12.1 - 7.6 - 2.3 - 2.0 - 2.1 - 2.1 - 2.2 - 2.2 - 3.0 - 4.3 - 5.6 - 6.9 - 7.2 - 6.9 - 5.6 - 4.2 - 2.9 - 1.8 - 1.8 - 1.8 - 1.9 - 1.9 - 1.9 - 4.9 
- 8.1 - 8.5 
-11.9 
-13.3 - 

I Ilumidily. Remarks. 

&. (1, - Vap. 
pros. 

mb. 
1.72 
1.84 
2.11 
2.15 
2.31 
2.02 
1.96 
1.80 
1.59 
1.43 
1.32 
1.33 
1.28 
1.26 
1.19 
1.20 
1.23 
1.37 
1.55 
1.73 
1. A9 
1.89 
1.89 
1.83 
1.83 
1.83 
1.82 
1.69 
1.69 
1.73 
1.70 

- 

- 

Prss- 
sure. 

Dir. 

__ 

sw. 
sw. 
SW. 
sw. 
wsw. 
w . 
W. 
W. 
wnw. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 
WIlW. 
WUW. 
WnW. 
WUW. 
WIIW. 
W. 
w . 
wsw. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
- 

potcn- 
Vel. 1 th l .  1 

-I- 
~ P. x .  I mb. 1 "C. 1 1 /?n;:s. 

643 ................... 972.0 -13.1 %88 SW. 4.5 
m. 

396 
500 
750 
787 

1 000 

1' 500 
1'750 

2' 105 

1'250 
1' 265 

2' w 
2' 250 
2' 500 
2' 750 
3' OM) 

3' MM 

2' m 
2' 250 
2' NO 
2' MH) 

1' 500 
1' 250 
1:u)8 
1, OM) . 779 

750 
m 
395 

3'056 

2' 750 

1' 750 

- 

mh. 
972.0 
958.8 
928.0 
923.4 
899.0 

868.6 
842.8 
816.5 
791.3 
780. k 
767.0 
742.2 
719.5 
697.2 
692.2 
697.2 
719.5 
742.2 
767.0 
787.6 
791.3 
816.5 
842.8 
870.0 
874.6 
897.8 
923.4 
926.8 
957.5 
970.6 

nio. 4 

Pebruary 1-2, 1918, series (No. 4). 

P. M. 
10:13. .................. 1 970.21-13.61 .88iSSw. 1 :.I 398 .................................................................. 500 .................................................................. 750 
1022 ................... 970.2 -13.3 88 SSW. 770 I 

970.2 
957.2 
926.7 
924.4 
897.3 

885.1 
869.0 
841.7 
815.7 
790.5 
766.3 
742.0 
719.0 
695. 8 
674.1 

654.6 
674.1 
695.8 
719.0 
712.0 
764.6 
766.3 
790.5 
815.7 
841. 7 
869.0 
876.6 
896.5 
903.4 
923.2 
925.4 
955.2 
868.3 

1.65 
1.93 
2.84 
2.89 
2.18 

1.59 
1.56 
1.55 
1.56 
1.53 
1.49 
1.45 
1.43 
1.37 
1.32 

1.27 
1.36 
1.49 
1.59 
1.74 
1.84 
1.85 
1.82 
1. 80 
1.81 
1 76 
1; 73 
1.98 
2.02 
2.62 
2.60 
1.94 
1.62 

ssw. 
sw. 
wsw. 
wsw. 
wsw. 

wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 

wsw 
WSW. 
wsw. 
wsw. 
WSW. 
WSW. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
WSN. 
wsw. 
sw. 
sw. 
SSW. 
ssw. 

1, OOo 
1 104 
1' 2.50 
1' 500 
1' 750 
2: ooo 
2: 500 

3: OOO 

2 250 

2 750 

3.250 

3 481 

2 750 

2: 269 
2 250 

3' 250 
3: MM 

2' .m 

2' w 
1' 750 
1' 500 
1' 250 
1: 181 .................................................................. 1;w 

1:11~. ................. 968.5 -12.8 
[1:19 ................. _I 5968.4 1 -12.8 1 :! I zir: I !:: /I ii! 1 .................................................................. li)V .................................................................. sw 

1:24... ................ 1 968.3 I -13.3 1 8 4 1 8 ~ ~ .  1 8.911 386 

Pebruary 2, i9i& series (No. 5). 

1 ........I I I  
1.73 
2.60 
4.93 
4.76 
4.34 
4.10 
3.57 
3.05 
2.52 ' 2.34 
2.25 
2.15 
2. w 
1.88 

ssw. 
sw. 
wsw. 
wsw. 
wsw. 
wsw. 
WSW. 

81 
79 
75 
75 
74 
70 
61 
62 
43 
40 
41 
43 
46 

................................................................... 
221.. ................. 887.0 -12.1 77 SSW. ~ 9.4 .................................................................. 
2% ................... 967.5 - lea n SSW. 8.9 .................................................................. .................................................................. .................................................................. 

........ 
-4.71 

0.66 
........ 
......... ........ ........ sw. 

sw. 
8W. 

............. i ................................................. 1 750 
2M) ................... 1- 967.1.1-18.0) 8 4 l - s ~ ~ .  1- 8.511 1:836 .................................................................. 2 Do0 .................................................................. 2 ' m  .................................................................. 2 ' m  .................................................................. I I I I I I I  2:7w 

SW. 
SW. 
WSW. 
wsw. 

- . . -. . -. ........ ):::::::I 
Wore than 10,000 volts. 



OBSERVATIONS AT DREXEL, FEBRUARY, 1918. 

\%rind: - 
Vol. 

35 

Elec- 
tric 

poten- 
tial. 

TABLE ll.--Ree-air data from kite jlights at Drexel Aerological Station, February, 1918-Continued. 

February 2,1918, series (No. 5)--Continued. , 

%48 ....... 
0.47 1 48 ....... 57 ....... 65 ....... 74 
0.63 7R ....... 76 

....... 73 ....... 69 ....... 65 ....... 61 ....... 58. 
-0.95 54 

0.33 52 ....... 52 ....... 51 ....... 51 ....... 50 ....... 50 ....... 49 
-5.18 49 ....... 77 ....... 92 

II Surface. I 

mb. 
1.77 
1.77 
1.84 
1.85 
1.82 
1.82 
1.88 
209 
2.27 
2.46 
2.04 
2.88 
3.06 
2.62 
2.71 
2.81 
3.04 
3.19 
3.38 
3.51 
3.56 
2.36 
1.74 

I At different hoights above sm. 

966.1 
952.0 
928.6 
922.4 
893.7 
882.8 
866.0 
839.5 
821.9 
814.0 
789.2 
765.0 
740.8 
729.9 
717.5 
695.0 
673.5 
657.5 
073.5 
695.0 
717.5 
731.0 
740.8 
764.0 
788.2 
813.2 
838.6 
865.0 
882.8 
917.3 
921.8 
947.5 
961.4 
984.2 

-13.1 - 8.0 
1.8 
1.8 
1.6 
1.5 
0.8 - 0.3 - 1.1 - 1.2 - 1.5 - 1.8 - 2.1 - 2.2 - 3.4 - 5.6 - 7.8 - 9.4 - 7.9 - 5.9 - 3.9 - 2.8 - 2.4 - 1.6 - 0.6 
0.3 
1.2 
2.0 
2.9 
8.7 
1.4 

-12.2 
-12.1 
-11.8 

A . M .  
6:lQ.. ................. .................................. 
e:%,. .................. .................................. 

965.1 

964.9 

9.4 
11.9 
16.7 
16.8 
17.2 
17.3 
16.6 
15.5 
14.7 
14.8 
15.3 
15.7 
16.2 
16.4 
17.0 
18.1 
19.2 
20.0 
18.9 
17.3 
15.8 
14.9 
15.3 
16.4 
17.4 
18.4 
19.4 
20.4 
11.4 
22.3 
21.0 
13.5 
13.0 
11.2 

........ 8/10 ci. St., wnw. 
0 
0 ........ 

1,600 
8 300 ... i .... ........ ........ ........ 6/10 Ci. St., wnw. 
(*) ........ ........ ........ ........ ........ ........ 
(*) 2/10Cl. St,.,wnw.; ........ wnw. ........ _ _ _  .____ 
(*) ........ ........ ........ ........ ........ 

5,000 ........ 

0 
0 

........ 
950 7/10 Cf. St., wnw. 

........ 7/10 Ci. St., wnw. 

655 ................... 
.................................................................. .................................................................. 

904.3 -13.0 92 SSW. 10.3 .................................................................. .................................................................. .................................................................. 

s:oo ................... 

8:29 ................... 

856 ................... 

.................................................................. .................................................................. .................................................................. 
984.2 -12.7 92 SSW. 1 10.3 I .................................................................. .................................................................. .................................................................. 
964.8 -13.2 84 SW. 10.3 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
964.5 -12.8 75 SW. 9.8 

A. M. 
1028.. ................. 
10:32.. ................. 
10:38.. ................. 

.................................. 

.................................. 

.................................. .................................. 
10:41 ................... .................................. .................................. 
10~48 ................... 
11:13.. ................. 

11:66.. ................. 
P. M. 

1220.. ................. 
12:s. .................. 
1233 ................... 
12:37.. ................. 

.................................. .................................. 

.................................. .................................. 

................................. 

.................................. 

.................................. 

963.5 

963.4 

963.4 

883.3 

963.2 
982.9 

962,2 

961.9 

961.8 

961.8 

961.7 

-10.4 

-10.4 

-10.4 

-10.4 

- 9.9 - 8.2 

- 7.6 

- 6.8 

- 6.5 

- 8.4 

- 6.4 

75 SW. 12.1 396 ................................ 500 
75 8W. 11.6 617 ................................ 750 
75 sw. 9.8 823 ................................ 1,000 ................................ 1,250 
75 sw. 11.2 1,332 ................................ 1 600 ................................ 1:750 
74 sw. 9.8 1,999 
71 SW. 11.2 2 2111 ................................ 2:ooo ....................... : ........ 1,760 

................................ 1;SOO ................................ 1,250 

................................ 1,000 

................................. 750 

................................ mo 

71 WSW. 11.6 1695 

70 WSW. , 9.8 1,082 

08 WSW. Q.8 774 

88 WSW. 10.7 572 

88 WSW. 8.5 396 

963.5 
950.8 
938.6 
921.3 
912.9 
893.3 
856.0 

839.4 
813.5 
788.2 
766.8 
788.2 
812.0 
818.0 
837.6 
804.0 

868.8 

-10.4 - 5.4 
0.3 
0.2 
0.2 
0.8 
1.6 

1.0 - 0.3 - 1.5 
0.2 
0.7 
1.4 
1.5 
1.9 
2.4 

1.8 

882.2 
891.3 

919.8 
940.4 
949.0 
961.7 

910.6 

2.8 -0.02 
2.3 ........ 

- 0 . 1  ........ - 7.6 0.88 
-7 .1  ........ - 6.4 ........ 

0.9 -4.21 

14.7 
15.9 
19.2 
18.3 
11.6 
10.3 
8.5 

......... ........ ........ 
6,600 ........ ........ ........ 9/10 A. St., mw* 

- 

Pres- 
sure. 

- 
Tem- 
porn- 
ture. 

I Humidity. Rcmnrks. 
A6 1 I Vap. 

pres. DiF. 

-I-I- 
mb. 
696.5 
695.7 
673.3 
651.6 
626.5 
623.5 
626.5 
651.6 
673.3 
696.5 
718.8 
741.8 
765.1 
779.7 
790.0 
815.0 
840.8 
867.5 
895.0 
923.7 
928.7 
953.0 
965.7 

* G. - 6.0 - 6.0 - 7.5 - 9.0 
-10.6 
-11.2 
-10.5 - 8.9 - 7.3 - 5.7 - 4.1 - 2.5 - 0.9 - 2.3 - 1.9 - 1.1 - 0.3 

0.6 
1.4 
2.2 
2.4 - 8.1 

-13.5 

volts. ........ 1 (*) ........ ~. ~. . ~. . ........ 
(*) ........ ........ ........ ........ ........ 
(*) ........ ........ 

9.800 

12. p .  s. 
11.8 
11.8 
18.6 
15.5 
17.3 
18.1 
18.0 
17.8 
17.5 
17.3 
17.1 
16.8 
10.6 
15.0 
15.4 

wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
ssw. 
ssw. 

.................................................................. 
326 ................... 966.7 -12.8 84 SSW. 8.0 .................................................................. .................................................................. .................................................................. 
4:08.. ................. 966.4 -125 84 SSW. 8.0 .................................................................. ................................................................... .................................................................. .................................................................. .................................................. , ................ 

Fow r ci., wnw. 

.................................................................. 
4:42. .................. 
4:43.. ................ I %:d34 E!:::: I ::;I1 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
520.. ................. 965.8 -13.2 92 SSW. 8.0 

5:26. .................. 965.7 -13.5 92 SSW. 7.2 
.................................................................. 

16.3 
17.2 
18.2 
19.1 
20.0 
20.2 
11.6 
7.2 

4/10Ci wnw. 
L U ~ W ’ ~ U I O ,  32” rndius, 

a. m. 

........ 
6,300 ........ 
3,800 ........ 

380 ........ ........ 

at  5:02 

7/10 Ci., wnw. 

February 2, 1918, serles (No. 6). 
- 

1. so 
2.67 
4.59 
4.38 
3.16 
2.72 
2.72 
2.74 
2.73 
2.65 
2.32 
2.05 
1.80 
1.68 
1.61 
1.49 
1.32 
1.23 
1.37 
1.56 
1.76 
1.89 
1.95 
2.05 
2.15 
2.31 
2.40 
2.47 
2.64 
2.71 
2.50 
1.16 
1.27 
1.70 

-13.1 1 92 1 SSW. 1 %: 11 ................................ 
-13.1 92 SSW. ................................ 

ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
wsw. 
.wsw, 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
wsw. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 

........ ........ 
-4.95 ........ . . . . . . . . . . . . . . . . . . . . . . . . .  .......... ........ 1 “...*.“I ........ 

6:48 ................... 92 SSW 10.7 
........ 

0.07 

0.45 

........ ........ 

........ ........ ........ ................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
7:36 ................... 1- 964.2 j.-12.4 92 ssw 9.8 

........ 
p s 3 . 1  ......... 

4/10 St. Cu., 

........ ........ ........ ........ /:::::::I 
-6.18 

sw. 
sw. 
sw. 
SW. 

.................................................................. 

.................................................................. 9 : s  ................... 1 964.2/-12.01 7 7 1 s ~ .  1 l0.3lj 
929 ................... 964.2 -11.8 77 sw. 11.2 I::::::::] 

I I I 

February 2, 1918, series (No. 7). - 
1.88 
2.60 
3.50 
3.04 
2.79 
2.91 
3.13 
3.20 
2.76 
a. 21 
1.72 
1.49 
1.67 
1.89 
1.97 
2.10 
2.18 

2.32 
2.31 
2.35 
2.24 
1.41 
1.81 
2.42 

- 
sw. 
sw. 
sw. 
sw. 
SW. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
wsw 
wsw 
wsw 
W. 

W. 
W. 
W. 
W. 
W. 
W. 
WSW. 

7/10 Ci, St., wnw. ........ ........ 
-4.84 

0.06 
........ 
........ ........ 
-0.31 

0.49 

........ ........ 
-0. a7 ........ ........ 

0.21 ........ ........ 

........ ........ 
5,000 

6,500 
........ 
........ ........ 

(*) ........ ........ ........ ........ . . -. . -. . ........ 
(*) 

Q, 800 
........ 

5/10 GI. St., mw.; 3l10A. 8t.i 
WQW 

s/io-i.*st wsw . soIar I ~ I O  220 
radius ii:40a.*in.tol2:30p’. m. 

* More than 10,000 volts. 



3G 

Wind. 

Dir. 1 Vel. 

Tern- 
t1ve 

tmc. itg. 
Prmcure. pera- humia- 

-~- -  

SUPPLEMfiNT NO. 19. 

Alli- 
tuae. 

- 

TABLE Il.-fiee-air data from kite .flights at Drexel Aerological Station, Februa y, 1918---Conthued. 

February  3, 1918. 

I 

mb. 
978.6 

978.6 

979.0 

979.4 

980.4 

980.6 

980.6 

N Surfacc. 

oc. m.p.s. m. 
-17.6 %88 m w .  4.9 396 

.......................................... 500 
-17.6 88 m w .  4.9 703 .......................................... 750 .......................................... 1 000 

-17.7 88 nw. 4.0 1:298 .......................................... 1500 

.......................................... 2,000 
-17.6 88 nw. 5.8 2,232 .......................................... 2000 

.......................................... 1,500 
-15.4 73 n. 5.4 1 362 

.......................................... 1,oeo .......................................... 750 
-15.1 76 n. 4.5 720 .......................................... 580 
-15.0 76 n. 5.4 396 

.......................................... 1’250 

.......................................... 1:750 

.......................................... 1:750 

.......................................... 1:250 

I At different heights above sea. 

4.9 
7.2 

11.8 
12.9 
18.8 
24.7 
25.8 
26.8 
28.0 
29.2 
30.4 
27.1 
23.6 
20.2 
17.2 
16.0 
13.2 
10.4 
10.1 
6.9 

........ .___ _ _ _ _  

........ 
1,800 ........ 
9,000 ........ ........ 
(*) ........ ........ 
(*) ........ 

8,400 ........ 
........ 

5,800 
........ 
........ 

1,100 

6.3 
10.0 
18.7 
20.8 
16.0 
16.3 
16.8 
17.4 
17.6 
18.7 
20.4 
22.2 
22.4 
21.2 
19.8 
19.1 
18.3 
16.7 
15.2 
19.3 

........ 

........ 6 
8,000 ........ 
9,700 ........ ........ 
(t) ........ 

(t) 
........ 

(t) ........ 
(t) ........ ........ 

........ 

. - . . -. . * ........ 

........ 

-10.0 - 6.5 
1.8 
3.8 

12.8 
12.4 
11.6 
10.7 
10.4 
9.8 
8 .9 .  
7.9 
7.8 
6.3 
4.6 
3.7 
2.9 
1.3 - 0.2 - 1.8 

........ 

..* ____. ........ - 3.34 
-13.64 ........ ........ ..___. _ _  

0.33 ........ ........ ........ 
0.39 ........ ........ 
0.68 

........ 
0.66 ........ 

........ 

917 ................... 

932 ................... 

1037 ................... 
1028 ................... 

P. M. 
3 : s  ................... 

.................................................................. .................................................................. .................................................................. 
959.2 - 8.6 88 s. 7.2 .................................................................. .................................................................. .................................................................. 
959.0 - 8.2 88 s. 4.9 

958.6 - 7.0 84 8. 4.5 

958.4 - 5 . 3  81 9 . .  4.9 

955.8 - 2.4 60 m w .  1.3 

.................................................................. .................................................................. 

.................................................................. .................................................................. 

.................................................................. 

.................................................................. 
457 ................... I 956.7 2.6 7 8 s w .  3.1 I 

- 6.5 - 7.1 - 7.4 - 5.5 - 3.5 
- 2.7 - 1.8 - 0.4 

1.1 
2.5 
3.4 
3.9 
5.3 
6.8 
8.2 
9.1 
7.8 
3.3 
1.5 

2.95 ........ 
0.83 

0.67 ........ ........ 
........ 

0.57 

........ ........ 

........ 

........ ........ ........ ........ - 1.72 ........ ........ ........ 

1 2 8  
11.0 
10.4 
10.0 
10.8 

........ 

......... 

........ 

........ 

........ 52.5 ................... 
., ................................ 
604 ................... 

638. .................. 

.................................................................. 
,957.0 2.4 77 sw. 3.8 ................................................ L .  ................ .................................................................. ...,............ ................ .................................................................. 
957.4 2.2 75 sw. 4.5 .................................................................. .................................................................. .................................................................. ................................................................... 
957.5 1.7 81 wsw. 6.8 .................................................................. 

A. Y. 
am ................... 
842 ................... ..................... Y .  

9:lO ................... 

953 .................... 

966.2 0.4 83 W ~ W .  7.9 

966.3 0.5 8 0 m w .  7.6 

.................................................................. .................................................................. 
.......................................... .................................................................. ........................................................ ....,..... ......................................................... . . I . . .  .... 

906.6 1.7 76 wnw. 6.7 .................................................................. .................................................................. .................................................................. .................................................................. 
966.9 2.6 74 nw. 5.8 .................................................................. .................................................. ...... .). ....... .................................................................. ................................................... ................ 

- 
83 
79 
69 
69 
61 
52 
4 3  
34 
32 
29 
24 
19 
15 
12 
16 
2.4 
33 
43 

....... ....... ....... 
0 ....... 

1,100 

2 , m  

....... ....... 

....... 
4000 
4; 500 -._._.. ....... $e ....... 
8, 

Few A. St., wnw. 

3.5 
2.8 
21 
1.9 
0.3 - 1.8 - 3.9 - 6.1 

-7 .4  - 8.3 
-10.9 
-l3.5 
-I& 1 

........ ........ 
0.30 ........ 

........ 

........ 

........ 
0.84 ........ 

........ 

........ ........ ......... 

Humidity. Remarks. - 
Vap. 
pres. 

mb. 
1.14 
1.00 
1.04 
1.09 
1.35 
1.68 
1.73 
1.64 
1.54 
1.45 
1.34 
1.43 
1.53 
1.65 
1.73 
1.60 
1.33 
1.09 
1.06 
1.19 
1.25 

- 

- 

T i m .  
Rel. Dir. 

- 
nnw. 

nw. 
nw. 

N I W .  

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
N I W .  
UnW. 
UnW. 
MW. 
IlIlW. 
l l l lW. 
M W .  
n. 
n. 
- 

poten- 
vcl. I tial. I 

A. Y. 
235.. ..I ............ c. 

-17.6 
-18.0 
-18.7 
-18.2 
-15.5 
-12.8 
-12.3 
-12.9 
-13.6 
-14.3 
-15.0 
-14.4 
-13.8 
-13.1 
-12.7 
-13.7 
-15.8 
-18.0 
-18.3 
-18.1 
-15.0 
- 

%88 
89 
90 
89 
86 
83 
82 
82 
82 
81 
81 
82 
83 
84 
85 
86 
87 
88 
88 
80 
76 - 

7a.D.8.1 volts. I 
Cloudlass. 

Few Ci St., 

mb. 
978.6 
9135.0 
939.1 
933.6 
903.1 
874.0 
868.5 
845.5 
818.8 
792.3 
765.1 
792.9 
819.8 
847.0 
862.5 
875.5 
905.0 
935.8 
939.1 
967.3 
980.6 

........ 
0.36 

........ 

....... 

........ 
-1.08 
....... 
........ 
........ 

0.28 
........ ....... ....... 
-0.87 
....... 
....... 
....... 

1.02 
....... 
....... - 

....................... 
240 .................. ....................... ....................... ....................... 
8:27.. ................ ....................... ....................... ....................... 
900.. ................ ....................... ....................... ....................... 

10:s. ................. ....................... ....................... ....................... 
11:26.. ................ 
11:32.. ................ ....................... 

near horizon. 

near horizon. Few ci. St., ........ I 5.4 1 

February  5, 1918. 

8:41. .................. 1 959.7 1 -10.0 1 93 1 s.. . 1 6.3 11 396 .................................................................. 500 

A. Y. 
959.7 
947.0 
917.5 
910.8 
903.4 
889.6 
883.4 
838.4 
828.5 
814.0 
789.6 
765.8 
763.2 
742.5 
720.0 
708.5 
698.0 
676.0 
658.8 
653.8 

645.1 
653.2 
663.5 
674.2 
695.5 
702.2 
717.6 
740.3 
763.5 
787.4 
802.9 
812.0 
837.0 
863.4 
889.6 
907.1 
917.5 
945.8 
957.6 - 

93 
84 
62 
57 
43 
41 
36 
32 
30 
30 
31 
31 
31 
32 
33 
34 
35 
37 
38 
44 
62 
75 
81 
77 
73 
71 
68 
64 
61 
56 
53 
52 
49 
45 
42 
40 
48 
71 
81 

2.42 
2.97 
4.32 
4.57 
6.36 
5.90 
4.92 
4.12 
3.78 
3.64 
3.53 
3.30 
3. 2a 
3.06 
2.80 
2.71 
2.64 
2.48 
2.28 
2.31 

2.19 
2.51 
2.64 
2.96 
3.33 
3.46 
3.58 
3.78 
4.04 
4.09 
4.13 
4.20 
4.37 
4.45 
4.57 
4.62 
5.01 
5.50 
5.52 

lop0  St.Cu,., nw. 

lO/M St.Cu., w. 

8. 
ssw. 
wsw. 
wsw. 
W. 
W. 
wsw. 
WSW. 
WSW. 
wsw. 
sw. 
sw. 
sw. 
sw. 
wsw. 
WSW. 
wsw. 

wsw. 
W. 

nw. 
wnw. 
WnW. 
WnW. 
WnW. 
WnW. 
WnW. 

UW. 

waw. 

wnw. 

nw. 
nw, 
nw. 

wnw. 

wnw. 

UW. 
WnW. 

WXlW. 

wsw. 
wsw. 

.................................................................. 750 
8: 50... ................ 959.6 -10.0 809 
8:57 .................. I 9 5 9 . 4 / - - 9 . 9 (  I !:ill 875 

23.6 ........ 
17.3 ........ 
14.4 ........ .......... .... ........ ........ ........ ........................I I..*- 1 1 1 I t  

....... ....... 
0 10/10 St.Cu., WBW. 

0 3/10 A. St., wnw.; 4/10 A. Cu., 
n 

wnw. 

...... !.I9/10A.St.,wnw. 
.................................................................. 
6:15 ................... 1 957.6 I 1.5 I 81 I wsw. I 6.4 I( 

February  6, 1918 (No. 1). 

I I  
0.0 ........ 
1.4 ........ 
4.9 ........ 
4..3 ........ 

wnw. 7.2 
wnw. 10.1 
nw. 17.1 
nw. 17.4 
nw. 18.0 
nw. 18.5 
nw. 19.1 
nw. 19.7 
nw. 19.8 
nw. 19.9 
nw. I m.0 

f More then l1,W volta. 
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TABLE ll.-fiee-air datu from kite flights at Drezel Aerological Station, Februay, 1918-Continued. 

Pebruary 6, 1918 (No. 1)---Continaed. 

I Surface. II 

6.6 
6.0 
4.6 
4.7 
6.7 
6.2 

At dlffcront hoights obovo sea. I 

........ ........ 
0.59 

..... I.. 
- 0.41 

........ 

871.6 
844.6 
818.8 
793.7 
769.8 
751.2 
745.6 

608.5 
876.8 
655.0 
834.0 
632.8 
622.0 
634.0 
634.9 
655.0 
676.8 
698.5 
722.0 
745.0 
748.0 
769.8 
793.7 

844.6 
871.6 
879.8 
899.0 
927.0 
'366.0 
908.2 

722.0 

m a  

5.0 ........ 44 
2.7 ........ 47 
0.4 ........ 49 

-1 .9  ........ 52 - 4.2 ........ 54 - 0.0 0.92 56 - 0.4 ........ 56 

-10.1 ........ 58 
-12.0 ........ 59 
-13.9 ........ 60 
-15.7 ........ 61 
-15.8 0.74 61 
-15.0 -0.81 48 
-16.4 ........ 53 
-16.5 0.81 63 
-14.9 ........ 53 
-12.4 ........ 53 
-10.3 ........ 52 - 8.2 ........ 52 - 6.1 ........ 52 - 6.9 0.81 52 - 4.0 ........ 51 
-2 .0  ........ 50 

2.2 ........ 48 
4.3 ........ 47 
4.9 -0.03 47 
4.9 ........ 54 
4.6 ........ G5 
4.7 ........ 75 
4.7 ........ 70 

- 8.3 ........ 57 

0.1 ........ 40 

.................................. 
5:OO.. .................. 

........................... 
5:41 .................... 

6 2 2  .................... 

........................ 
6:25 .................... 

' ................................ 3'750 
867.0. 7.0 67 w. 2.2 3:739 

3,500 .................................................................. 3,250 
3000 .................................................................. 2: 750 

i...... ................................ ?JOO 
067.0 6.4 74 wsw. ........ 2 474 ................................................................... 2'250 

2' 008 ........ 1'750 .......................................................... 1'500 
......... 1'250 

968.0 5.8 76 WSW. 3.6 1:177 .................................................................. 1,000 
.................................................................. 750 ...................................... 500 

968.2 4.7 79 WSW. 3.1 306 

.................................................................. 

.................................................................. 

.................................................................. .......................................................... 
........ .......................................................... 

... 

28.9 
26.0 

19.5 
17.0 

22.0 

........ ........ 
3,400 

........ ........ 
14.2 
13.4 
12.5 
11.6 
10.7 
9.9 
9.6 

........ 

........ 
950 

........ 

........ 

........ 
0 

A, M. 
8%. ................... 
8%. ................... ............................ 
............................ 
............................ ............................ 
9:03.. .................. ............................ 
............................ 
............................ 
9:25. ................... ............................ ............................ 
............................ ............................ 
9:59. ................... 
............................ ............................ 
............................ 
10:22.. ................. 
............................ 
............................ 
............................ 
10:57. .................. ............................ 

4.5 
11.5 
26.4 
2fl.1 
Xi .8  
21.4 
10.6 
19.D 
19.4 
19.3 
19.2 
19.3 
20.4 
21.4 
22.5 

........ Pew Ci., wnw. 

........ 
a *  

........ 

........ 
1 320 

........ 

........ 

........ 
4,5aO 

........ 

........ ........ 

d4m 

6,000 

2.2 
3.6 
6.6 
6.8 
8.3 
9.8 

11.0 
10.7 
9.2 
7.7 
6.4 
6.3 
4.5 
2.8 
1.1 - 0.3 

- 0 . 0  
- 3 . 4  
- 5 . 9  - 6.4 
- 5 . 9  - 3.3 

1.2 
1.7 

- n . 7  

........ 76 

........ 70 
-1.35 58 
........ 56 ........ 44 
........ 33 
-0.61 24 
........ 25 
........ 27 
........ 29 

0.58 31 ........ 31 
........ 31 ........ 31 
........ 31 

0.69 31 ........ 31 
........ 29 
........ 28 

1.02 2R ........ 77 
........ 21 

0.67 10 ........ 11 

........ 14 

- 
Wind. Time. Rela- Tern- Alti- 

trlde. I 
Prossuro. pera- tive 

humid- tu''. ily. Dir. V ~ I .  

......... 

1x51 ................... 

.................................. 1'750 ' ........ ........ ' ................ 
138 ................... 66 wnw. 5.4 1'633 .................................................. I_ ............... 1;5m .......................................... 1 ........................ 1250 

1: 000 

1:43 968.1 6.0 1 68 W. 657 

1:30 ................... 4.6 943 
750 ......................................... ................... 4.9 

1:49 ................... 

February 6, 1918 (No. 2). 
__ 

6.44 
6.08 
5.43 
5.38 
4.58 
4.08 
3.84 
3.49 
3.08 
2.71 
2.32 
2.06 
1.99 
1.72 
1.49 
1.28 
1.10 
0.94 
Q. 93 
0.79 
0.77 
0.76 
0.80 
1.11 
1.32 
1.58 
1.90 
1.03 
2.23 
2.58 

d. 44 
3.91 
4.07 
4.68 
6.59 
6. 40 
6.75 

8.01 

I l l  P. M. 
252 ...,................I 967.9 I 6.6 I 66 I w. I 6.3 11 396 967.9 

955.3 
928. Q 
927.0 
899.0 
885.9 

6.3 ........ Few A. St., near boriRon. 

........ 

.................................................................. 500 

.................................................................. 750 
3:m .................. -.I 987.9 I 6.81 64 iwnw.  1 6.8 11 733 

WnW. 

WllW. 
wnw. 1 ................................ ....I .... i-_.l  ........ 1 ......../I 1,000 

3:1@ .................... I... 967.9 1.-..7.0 62 wnw. 4.5 r , g  ........ 1 .  .fig$; 1 
........ 

wnw. I ...... I.. I ......................................................... ........................ 1::::: ............. :::: .................... 
3:55. .................. 967.9 7.7 63 W ~ W .  2.0 
.................................................................. 
.................................................................. .................................................................. .................................................................. .................................................................. 1 Fow A. St., near horizon. 

WnW. 
wnw. 

TWW. 
WIIW. 

19.4 ........ 
20.9 4,300 
22.3 ........ 
23.7 ........ 
23.8 ........ 
%.O 5,300 
20.8 ........ 

4:40.. .................. 
wnw. 
WnW. 
WnW. 
WIlW. 
W. 
W. 
W. 

;: 1 
W. 
wnw. I 
\Vll\V. 
\VllW. 
wnw. 

wsw. 
wsw. 3w. I 8.1 ........ 

6.0 ....... 
4.0 ........ 
3.1 ........ Fow Ci. now horizon. 

I I I 
1918 (No. I). February 

-- 
5.41 
5.54 
5.46 
5.43 
4.82 
4 . 0 0  
3.15 
3.22 
3.14 
3.05 
2.98 
2.96 
2.61 
2.32 
61.05 
1.85 
1.76 
1.33 
1.01 
1.00 
1.00 
0.07 
n. si 
0.67 
0.73 

961.7 
949.4 
923.0 
920.7 
893.0 
866.7 
846.9 
840.8 
815.8 
791.4 
769.8 
767.7 
144.4 
721.7 
700.0 
683.3 
078.9 
657.0 
637. 6 
633.1 
637.6 
667.9 
678.9 
603. R 
7w.q 

sso. 
sso. 
6. 
S. 
ssw. 
ssw. 
S W .  
SW. 
sw. 
sw. 
sw. 
SW. 
wsw. 
wsw. 
W. 
W. 
w. 
WnW. 
WnW. 
wnw. 
wnw. 
wnw, 
W. 
w . 
W. 

24.3 ........ 
22.9 
22.6 
23.5 ........ 
22.3 ........ 

19. 3 
19.1 ........ 

20.1 21.2 1 ;:E 1 ........ 
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1.86 
1.89 
2.08 
2.46 
2.66 

SUPPLEMENT NO. 12. 

TABLE 11.-Free-air data from Ntejlights at Drmel Aerological Station, February, 1918-Continued. 

W. 
w. 
W. 
w. 
w. 

February 7, 1918 (No. 1)-Continued. 

11:36 ................... 

Rcmarli.c. 

.................................................................. .................................................................. 
960.6 7.9 61 NSW. 6.3 .................................................................. .................................................................. .................................................................. .................................................................. 

I1 Surf aw . I 

4.9 
6.1 
8.5 
8.7 
9.8 

10.0 
10.6 
11.2 
11.8 
11.9 
12.5 
13.1 
13.4 
13.5 

At dmerent heights aborc sen. 

....... ....... ....... 

....... 
0 

890 

1,300 

....... 
2,500 ....... ....... 

....... 

....... 

....... 

20.6 
18.0 
17.9 
17.0 
16.2 

5,500 
........ 
......... 

4,300 
........ 

-~ 
11.9 
11.1 
10.2 
9.8 
0.3 
8.4 
7.4 
6.6 
5.0 
4.7 
4.6 

........ 
780 ........ 

........ 

........ 
0 

........ 

........ 

........ 

........ 

........ 

A.  11. 
1O:l 0 ................... 
1032 ................... 

........................ 
11:02.. ................. 

981.4 -7.6 100 SW. 4.0 3% 981.4 
.................................................................. 500 968.8 

981.2 -6.6 100 wsw. 6.3 751 938.3 
............................................................ 
............................................................ 
............................................................ 

............................................................ 

............................................................ 

............................................................ 

............................................................ 

- 7.6 
- 4.5 

3.0 

........ 100 

........ 77 
-2.99 23 

3.21 
3.23 
1.74 
1.48 
1.20 

sw. 
wsw. 
w. 
w. 
w. 

- 
Elpc- 
tric 

poton- 
tial. 

- -  
Wind. 

Time. Bels- 
Alti- 
tude. 

Vcl. 

c. 
3.3 
5.0 
6.7 
6.9 
8.3 

10.0 
11.0 
10. 6 
9.6 
8.5 
7.5 

1 ....... 1 % 
13 
16 
19 
19 
19 
20 
20 
22 
28 
34 
39 

41 
51 

57 

m.p.s 
18.2 
17.4 
16.5 
16.4 
17.0 
17.6 
18.0 
17.7 
17.1 
16.2 
15.8 

volts. 
....... 
....... 
....... 

3,200 
1,900 ....... ....... ....... 

950 

0 
....... 

....... 

....... 

....... 
~ 

m. 
2 750 
2' 500 

2' 214 

1: 750 
1 599 
1' 500 

2' 250 

2' 000 

1'250 
1: 000 

750 

684 
500 

396 

mb. 
721.7 
744.4 
767.7 
770.9 
791.4 
815.8 
830.4 
840.8 
866.7 
893.0 
920.7 

........................ I:.. ..... "1:. ......I ....... .I:. ... ...I:-. .... .I\ ............................................................. ........ ........ 
0.67 

-0.42 

........ 

........ 

........ ........ ........ ........ 

........................ I .......... 1 ........I ........ 1 ........ /....0;+./1 
11:18 ................... 960.7 7.6 61 sw. 

1/10 Ci. ,wnw. 2.81 I w. 
3.35 w. 
3.77 w. 
4.04 w. 

NOON. ........................ 960.4 8.6 57' wsw. 4.9 

12:02 .................. 1 960.4 I 8.7 I 57 I wsw. I 4.9 11 .................................................................. 
P. M. 

927.4 i 7.2 1 0.52 1 
948.5 8.2 ........ 
960.4 8.7 ........ 

4.17 
5.54 

6.41 

W. 
wsw. 

15.6 
8.8 

4.9 wsw. 2/10 Ci. St., w. 

February 7, 1918 (No. 2). 

P. M. 
1259 ................... 1 060.41 10.71 5 4 1 w s w . 1  ;:ill 
.................................................................. 
1:26.. ................. 960.3 11.2 53 w. 

54 
55 
57 
55 
45 
43 
34 
24 
15 
14 
10 
5 
3 
3 
2 
1 
1 
2 
3 
4 
5 
6 

14 
24 
35 
45 
60 
56 
68 
78 
76 
G7 
58 
48 
39 
30 
24 
22 
19 
15 
11 
9 

12 
10 
25 
31 
37 
44 
44 
59 
66 

6. (15 
6.57 
5.95 
5.94 
5.91 
5.84 
4.43 
2.97 
1.77 
1.63 
1. OG 
0.48 
0.27 
0.24 
0.14 
0. OG 
0.05 
0.10 
0.12 
0.13 
0.13 
0.15 
0.32 
0.33 
0.52 
0.61 
0. -54 
0.67 
0.97 
1.27 
1.29 
1.40 
1.48 
1.50 
1.47 
1.39 
1.24 
1.21 
1.22 
1.11 
0.03 
0.81 
1.11 
1.84 
2.5( 
3.32 
4. If 
5 .E  
5.2:: 
6.72 
7.4: 

3/10 Ci.Gt., w. wsw. 
W. 
nw. 
nw. 
nw. 
nw. 
wnw. 
wnw. 
W. 
\nr: 
W. 
wsw. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
w. 
W. 
W. 
W. 
VI. 
W. 
W. 
W. 
W. 
m. 
w . 
W. 
w . 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 

WnW. 
WW. 
wnw. 

wnw. 

nn w. 
n. 

10.7 ........ 
9.6 ........ 
7.6 1.01 
8.1 ........ 

11.0 ........ 
11.5 -1.14 
10.9 ........ 
10.1 ........ 
9.4 0.31 
9.2 ........ 

.... ................................................................... 1 1  

.................................................................. 
1:B ................... 960.3 11.3 53 w. 4.9 

1:52 ................... 960.1 11.5 51 w. 4.0 

.................................................................. 

.................................................................. 

.................................................................. 

.................................................................. 

.................................................................. 
2:02 ................... 960.1 11.6 81 w. 4.0 
.................................................................. 
.................................................................. 

7.8 ........ 
6.4 ........ 
5.6 1 0.57 1 
4.5 ........ 
2.2 ........ ....... 

3,503 

4,200 

5,000 

....... ....... 
........ 

....... 

........ 
(i.30 0 1  

~- 
- 0.1 ........ 
- 2.5 ........ - 1.6 1 0.93 1 ........ 

230 ................... 4.0 
4/10 Ci.St., w. 

5/10 Ci., wsw.; 2/10 Ci.St., w. 

.................................................................. 

.................................................................. 

.................................................................. 

.................................................................. 
3:w ................... 960.1 12.1 I 50 w. 1 4.0 I 
.......................................... 

14.4 
14. 8 
1s. 2 

- 4.9 ........ 
- 7.4 ........ 
- 9.8 ........ 
-11.6 ........ 
-14.1 ........ 
-16.2 ........ 

................................... I.. .. -.I .:;. ... .I.. ...... 
3:35 ................... J....it;0.3 1.. 12.0 ,I. . 3.6 

........ 
-18.5 ........ 
-16.6 ........ 
-15.1 0.91 
-14.7 ........ 
-12.4 ........ 
-10.2 ........ 
- 7.0 ........ - 5.7 ........ 
- 3.3 ........ 
- 2.0 0.77 
- 1.3 ........ 

0.7 ........ 
2.6 ........ 
4.5 ........ 
5.4 0. z!l 
5.8 ........ 
6.5 ........ 
7.3 ........ 
8.0 ........ 
8.7 ........ 
9.4 ........ 
9.5 -0.02 

8.7 ........ a.9 ........ 

7/10 (Y.Fl.., wsw. 
lbii!t wlar halo, 23' radius, 

with t:right parhelion :tt 425 
1). 171. 

.................................. I ......................... _ . _ . _ _ _ _ I  

.................................................................. 
4:27 ................... 9ra.G 12.4 53 IYIIW. 2.2 
.................................................................. 
........................................... 
.................................................................. 
.................................................................. 
.................................................................. 

8/10 Ci.St.. wsw. 
15.3 ........ 

13.6 ........ 

12. x ........ 
8/10 Ci.Sl .  w.sw.: low A.Cu., 

w.: rew X.st.. XI... 

.. 5:m ............................................................ 1.- .i:3.11 
................... 960.8 11.2 fB Wnw. 

.................................................................. 

.................................................................. 

.................................................................. I ! l ! ! ! l  

.................... ....I.. ....... ..... ..... ..... ./. ... 
525 ................... .................................. 
.................................. 
.................................. ....................... 
.................................. .................................. 
.................................. 
W5.. ................. 961.0 
........................ 
~ 2 3 . .  ................. *-'bGi..i' 2.7 1 ........ I. 8 ,. ....... 1 6/10 Ci.St., waw. 

Februnry 9, 1918. 

........ Pew A.St. ncar horizon. 
0 Fciv Ci., wnw. ........ 

........ 
7w ........ 

3, oon ........ 
........ 

W. 
W. 
V I .  
W. 
W. 
WllW. 

0. 12 \\'IlW. 
0.10 wn". 
0.10 wnw. ........ 1 1 0.10 wnw 
0.14 I wnw: 
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Wind. 
_I 

Vel. 

TABLE ll.--l+ee-air data from kitesights at Drexel Aerological Gtatwn, February, 1918-&dnued. 

Pebruary 9, 19lbContinued. 

I 

Eler- 
tric 

poten- 
tial. 

P. M. 
1225 ................... 

12:59. .................. 

......................... 
1:42 ................... 
.......................................... 
153 ................... 

Z i 5  ................... 

227 ................... 

................. 2:47.. 

2:s ................... 
e:59 ................... 

I , 1 I I 

I I I I I I 

-I__----- 

mb. "C. ; l a .  p .  i. 
6.7 980.2 -0.4 '75 SW. .................................................................. 3,750 .................................................................. 4000 

4500 

979.4 0.3 70 SSW. 7.2 4 950 

.................................................................. 4: 250 

.................................................................. 4: 750 

.................................................................. 4' 750 

.................................................................. 4' 600 .................................................................. 4' 250 

.................................................................. 4' ooo :. ....................................... 3; 750 

.................................................................. 3' 500 
.i...... ................ 3: 250 

978.2 1.4 ~4 WW. 12.1 3,217 

.................................................................. $750 

977.9 2.0 GI SSW. 0.7 2'260 .................................................................. 2'250 ................................................... .:. ............. 2:wo 

.................................................................. 1'500 .................................................................. 1'250 .................................................................. 1:ooo 

.................................................................. 750 
977.7 2.2 Go 8W. 8.5 588 .................................................................. 500 
977.7 2.2 58 8W. 10.3 396 

.................................................................. 

978.4 1.1 GG SSW. 0.7 3 525 

.................................................................. 3000 

.................................................................. 2 5 0 0  

977.9 2.2 61 SSW. 9.4 1 , X G l  .................................................................. 1 750 

977.8 2,2 61 SW. 8.5 796 

A. Y. 
7:05 ................... I 972.0 I -0.8 I 84 I SW. I 4.9 I 

, 

.......................................... ........................ 
7:15 .................... 3.6 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 

................. S19.. 971.5 3.6 

velts. ........ ........ ........ 
14,000 

16,800 
........ 
........ ........ 
15,200 ' ........ 
........ ........ 

9,400 ........ ........ ........ 
........ 
6,5W 

4,400 

2, IN0 

........ ........ 

........ 

........ 

........ ........ 

........ ........ 

........ 
810 ........ ......... 

i 

..................................................... 
9:14.. ................. 1 .  071.2 2.3 1. 77 1.i~~. I 5.8 I 

(ios. 5 

C W G  

625.0 
645.5 
664.5 

.................................................................. .................................................................. .................................................................. .................................................................. .................................. ...*.-. ........................ 
1 ~ 0 2  ................... 970.9 3.4 78 sw. 3.6 .................................................................. .................................................................. .................................................................. 
1 ~ 2 5 . .  ................. 970.8 

- 8.9 - 6.5 - 4.2 - 2.0 - 2.0 

........................ .......... ........ .... ........ ........ 
1R45 ................... 3.1 I 

688.0 
6'30.8 
709.5 
731.5 
754.3 
777.2 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
11:07 ................... 870.6 6.4 71 Sw. 3. 6 
.................................................................. .................................................................. 

- 1.9 - 1.9 - 1.4 
1.3 
3. I 
4.7 

... ..................... .................................. 11:3O.. ................. 65 WSW. 4.9. 

11333.. ................. 
11:36.. 970.4 ................. 

778.4 

s29.n 

93n. 7 

803.4 
816.9 

851.5 
880.8 
908.0 

936.5 
954.6 
9W.8 
977.7 

I At dincrent heiglits abovo sea. 

i .7 

4.1 

7.5 

4.0 
3.7 

4.9 
5.9 
6.8 

G. 1 
1.3 
1.7 
2.2 

-I-I-I- 

- 0.8 
4.4 

16.0 
15.9 
14.2 
12.5 
10.9 
9.2 
7.5 
5.9 

" C  - 3.6 - 6. G - 7.7 

........ ........ 
-5.05 ........ ........ ........ 

........ 
0.66 I 

........ 

........ 

4.9 
6.7 

11.3 
11.7 
12.1 
12.5 
13.0 
13.4 
13.9 
14.4 
13.0 
15.5 
15.8 
15.9 
16.2 
16.4 
16.7 
16.9 
17.1 
17.2 
17.3 
17.5 
17.6 
16.8 
15.4 
15.2 
14.1 

13.2 
12.8 
12.4 
12.0 
11.6 
11.4 
11.2 
10.9 
10.6 
10.4 
9.7 
7.1 
6.7 

in. 8 
10.8 

13.3 

5.4 

........ 7/10 CLSt., SSW. 

........ ........ 

........ 

........ 
0 ........ 

950 8/10 C1.8t., wnw. _._ .____ 
1,600 ........ 
2,000 

........ 

........ 

........ 

........ 
3,200 5/10 Ci.St., wnw 
4,300 

4,700 

........ ........ ........ ........ 
3,700 ........ 

........ ........ ........ 

........ 

........ 

1,500 

........ 
890 

........ 

........ 

........ 
0 ........ ........ 4/10 Ci.SC., WSW. ........ 

........ ........ 

........ 

,_ ....... 5/10 Gist.,  sw. 

4.6 
3.1 
1.8 
0.4 

- 1.1 - 2.7 - 4.4 - 6.1 - 7.7 - 8.6 - 7.7 - 6.0 - 4.3 - 2.7 - 2.6 - 0.8 
0.9 
2.7 
3.9 
4.4 
6.1 
7.7 
9.4 

11.0 1i.s 
12.6 
14.2 
15.8 
17.0 
14.8 
(1.7 
6.8 
7.2 

- 0.5 

0.32 ........ ........ ........ ........ ........ 
0.89 ........ ........ ........ ........ 

........ 
0.03 

0.69 

........ ........ 

........ 

........ ........ 
-0.26 

0.38 

........ 

........ 

........ 

........ ........ ........ 
-2.98 

0.47 
........ 
........ ........ 

........ ........ 

........ 

........ 
0.55 ........ ........ ........ 

........ 

........ 
0.67 ........ ........ 

........ 
0.71 

........ ........ 

n.oB 

........ 

........ 

........ ........ ........ ........ ........ 
0.03 

-3.72 

0.37 ........ ........ 

........ ........ ........ 

........ 

% 3  
3 
2 
2 
2 
1. 
1 
1 
1 
I 
1 
1 
1 
1 
2 
2 
4 
7 

12 
12 
9 
8 
8 
9 

11 
12 
16 
30 
43 
58 

i n  

i n  

I 
A. 31. 

7369 ................... 957. 
................................ ................................ ................................ 
8:45 ................... 956. ................................ ................................ 

I I I 

Pebruary 10, 1918. 

8.9 396 957.1 3.4 ........ 55 ............ 500 045.0 5.3 ........ 56 ............ 750 917.5 10.0 ........ 52 ............ 1,000 890.3 14.6 ........ 47 
9.8 1,164 872.4 17.6 -1.59 44 

1,250 8fi3.8 16.9 44 
1,500 M8.2 14.9 43 

............ ........ ............ ........ 

072.0 
959.7 
933.3 
930.9 
902.4 
876.0 

826.3 
801.8 
777. 6 
763.3 
730.0 
707.7 
647.0 
673.5 
666:O 
646.9 
028.1 
610.7 
693.4 
584.5 
593.4 
610.2 
627.4 
644. 5 
646.0 
666.0 
657.0 
708. o 
724.3 
731.6 
754. n 
777.6 ani. 8 
826.3 
837.9 
850.8 
870.0 
902.0 
923.4 
929.8 
951.6 
955.0 
070.4 

850. 8 

4 . ~ 2  
4.99 
ti. 39 
7.81 
8.8d 
8.47 
7.25 

I 1  

sw. 8.9 ........ 5(10Ci.St. wrlw.;l/lOA.Cu.,W. 
10.9 ........ Paint soldr lis10 with parhelia SW. 

SW. 15.9 ........ Iroin 755 to 0:30 a.m. 
wsv. 20.8 ........ 
wsw. 24.0 ........ 
wsiv. 23.9 0 
RSW. 23.3 ........ 

84 
64 
20 
20 
2C 
18 

18 
17 
17 

26 
31 
36 
30 
39 
35 
37 
30 
35 
34 
35 
36 
37 
38 
3s 
39 
39 
39 
39 
35 
36 
32 
29 
25 
24 
21 
17 
12 
8 

12 
29 
37 
81 

i a  

22 

- 
vop. 
pres. 

mb. 
0.14 
0.11 
0. OD 
0.05 
0.04 
0.02 
0.02 
0.02 
0.02 
0.03 
0.04 
0.04 
0.05 
0.05 
0. I n  
n. 22 

n. 70 

0.10 

0.47 

1.02 
1.02 
0.73 
0.64 
0. 66 

1.09 
1.24 
1.51 

2.97 
4.15 

n. 78 
n. 93 

2. n i  

Dir. 

wnw. 
WIlW. 
wnw. 
mw. 
WnW. 
WnW, 
wnw. 
WIIW. 
W, 
W. 
W. 
W. 
\V. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
WSW. 
WSW. 
SU'. 
sw. 
B N .  
sw. 
sw. 
SW. 

wnw. 

SW. 
wsw. 
W. 
W. 
W. 
W. 
UmW. 
wnw. 
wnw. 
UmW. 
M1W. 
WIIW. 
W. 
W. 
W. 
W. 
W. 
W. 
wsm. 
WSW. 
wsw. 
ws w. 
IVS w. 
wsw. 
vrsw. 
WSYI. 
W. 
W. 
waw. 
WnW. 

WJlW. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
W W .  
wnw. 
W. 
w . 
\V. 
W. 
W. 
WSW. 

Rcmarks. 

".&: 3 
13.4 
14.2 

15.8 
16.6 
17.3 
17.1 
16.9 
16.7 
16. 4 
16. 2 
16.0 
1G. 2 
18.4 
18.7 
18.3 
17.9 
17.4 
17.0 

16.0 
15.4 
15.7 
16.5 
17.2 
17.9 
18.5 
17.3 
12.2 
11.3 
10.3 

15.0 

17. n 

Few Cl., nw. 

2/10 Ci., nw. 

I I 

I I I .  I 
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Wind. 

Dir. Vel. 

SUPPLEMENT NO. 12. 

- 
Floc- 
tric 

poten- 
tial. 

TABLE U.-Free-air data from kite .flights at Drexel Aerological Station, Februay,  1918-conthued. 

February 11, 1918 (No. 1)-Continued. 

P. Y. 
3:03.. .................. 
3:12. ................... 
3:20.. .................. 

........................... ........................... 

........................... 

........................... ........................... ........................... ............................ 
3:58.. .................. 
4 :os. ................... ........................... 
............................ ........................... ........................... 
4:52.. .................. ........................... ........................... ........................... 
520.. .................. ........................... ........................... ........................... ........................... ........................... 
5 5 2 . .  .................. ........................... ........................... ........................... 
557. ................... 

I Surface. I 

5.4 396 

I At  different heights above sea. 

12.0 
11.7 
11.0 
11.0 
11.5 
11.9 
11.1.. 
8.7 
6.4 
4 . 0 .  
2.6 
3.3 
3.4 
1.4 

-0.6 
-2.7 
-3.6 
-3.2 
-2.1 
-1.0 
-1.0 

0.5 
2.1 
3.7 
5.3 
6.9 
7.4 
7.7 
8.2 
8.6 
8.8 

........ 62 ........ 63 _ _ _  _._._ 67 
0.27 67 

........ 67 
-0.23 67 _ _ _ _ _ _  68 ........ 72 _ _ _ _ _ _  _. 76 
....... SO 

0.91 82 
........ I 84 
-0.68 93 ........ 95 ........ 97 ........ 99 

0.63 100 ........ 100 
........ 100 
........ ion 

0.63 100 
........ 95 ........ 90 
........ 81 ........ 79 
........ 74 

0.18 72 
........ 71 ___._. _ _  68 ........ G6 ......... 66 

5.4 
7.9 

13.9 
14.4 
16.8 
18.4 
19.0 

. . _ _ _  _.. 10/10 St.Cu., wsw.; sprinkling 

._. _. .__ _.___ _._ _ _ _ _ _ _ _ _  ___.__ _ _  ........ 

from 2:57 to 4:18 p. m. 

........ 
0 

1,700 
23.7 ........ 

1,700 
25.9 ........ 
26.1 ........ 
24.3 1,200 
22.4 ........ 
20.5 ........ 
19.7 2,100 
19.7 ........ 

lop0 St.Cu., wsw. 
lO!lO St.Cu., SW. 

Altitude of St.Cn. base about 
3,000m. 

19.6 1.100 I 
19.5 
19.5 
18.0 
16.4 
14.9 
13.3 
11.9 
11.2 
9.4 
6.6 
3.9 
2.7 

........ ........ Altitude. of St.Cu. hnsc about 

........ 

........ ........ 

0 2,400m. 

........ ........ 

........ 

........ 

........ lop0 St.CiI., sw. 

........ 

........ ........ 
0.76 

-0.63 
........ 
........ ........ 
........ 

0.65 ........ 
........ 

0.35 

-0.35 

........ 

........ 

........ ........ ........ 

02 
90 
90 
56 
4 1  
41 
42 
43 
44 
44 
34 
26 
25 
12 
9 

21 
32 
8G 

2.2 
10.3 
11.5 
12.3 
12.7 
13.4 
14.5 
16.4 
16.8 
18.8 
17.7 
18.4 
18.8 
l i . 5  
17.4 
17.8 
18.2 
19.0 

........ 2/10SL.Cn.,niv. 

........ ........ 

........ .__ .__._ Vrw Ci., wnw. 

........ 
0 

........ 
1,400 

........ 

........ 
2,GOO 

3,700 

........ 

........ 

........ ___._. ._ Pcw Ci., wnw. Pcw h .S t . ,  
4,400 near lioriaon. .................................................................. 

1'. I C .  
1220 ................. -1 962.5 .................................................................. .................................................................. .................................................................. .................................................................. 
1:13.. ................. 962.5 .................................................................. 
.................................................................. .................................................................. .................................................................. 
.................................................................. .................................................................. 
1 2 3  ................... 962.5 

1:45.. ................. 9RZ.5 

.................................................................. 

.................................................................. 

4.3 I 66 w. 3.6 

5.4 GO wnw. 5.4 

5.6 .55 w. 6.3 

(5.1 54 \YIIW. 4.0 

wnw.1 19.3 
wnw. 18.6 
wnw. 17.3 
wnw. 16.0 
wnw. 14.8 
wnw. 14.0 
mnw. 13.2 
W. 11.3 
W. 9.4 

........I 
3,500 
2 , ; O O  ____.  ._. 

........ ........ 1/10Ci.,wnw; 1/10Ci.Cn., wnw. 

........ ........ 

........ 

-13.4 
-12.2 
-11.0 - 9.8 - 9.3 - 8.7 - 7.1 - 5.5 - 3.0 - 2.3 - 0 . i  
- 0.5 

2.1 
5.1 
6.4 

........ ........ ........ ........ 
0.63 ........ ........ ........ 

........ ........ .._. ___. 
1.22 ........ ........ ........ 

- 
IIumiditg. Remarks. 

Pres- 
sure. 

I- I- l- 1-1- -I- -I- 
A.  1. m h .  "0. % m. P.". 

8:58 ................... 956.4 4.4 58 sw. 8.0 

1O:OO ................... 956.0 6.4 56 sw. 10.7 

.................................................................. 

.................................................................. 

.................................................................. ................................................................. 

................................................................. ................................................................. 

................................................................. 
11:B ................... 954.5 10.6 53 sw. 9.8 

1k59 ................... 954.3 11.0 54 sw. 9.8 

NOON .................. 954.3 11.0 54 SW. 9.8 

................................................................. 

................................................................. 

0 r. 
12.9 ....... 
11.6 0.80 
10.2 ....... 
9. 6 1. 14 
9.8 ....... 

11.4 ....... 
12.9 ....... 

% mb. 
42 6.25 
41 5.60 
4G 5.73 
48 5.74 
48 5.82 
48 6.47 
48 7.14 
48 7.87 
48 8.73 
48 9.42 
48 ,8.62 
46 E.10 
50 6.65 
54 7.09 

m. p. s. 
23. 6 
23.5 
23.3 
23.2 
23.2 
23.2 
23.3 
23.3 
23.4 
23.4 
24.3 
27.4 
19.7 
9.8 

7/10 Ci.St.,wnw.; l/lOA.Cn.,w. 

6/10 Ci.St wnw .3/10 A.Co.,w. 
3/ion.c12,~. ;  ijion.st.,wsw. 

wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
m-sw. 
wsw. 
W. 
W. 
W. 
w. 
sw. 
SW. 
sw. 

........ 
2,300 

........ 

........ 

........ 
0 

........ 

........ 

........ 

........ 

5/10 A.Cu., w.; 4/10 h.St., wsw. 14.4 1 ....... 
16.0 ....... 
17.2 -2.68 
15.8 ....... 
11.3 -0.16 
11.2 ....... 
11.0 ....... FewA.St.,wsw.; 8/10St.Cn., 

wsw. I--.---/ I 
I 

February 11, 1918 (No. 2). 
- 

8.70 
8.66 
8.80 
8.80 
9.09 
9.33 
8.98 
8.10 
7.30 
6.50 
6.04 
6.50 
7.25 
6. 42 
5.64 
4.83 
4.52 
4.68 
5.13 
5.82 
5.62 
6.01 
6.4C 
6.69 
7.01 
7.36 
7.42 
7.4G 
7.39 
7.37 
7.3G 
- 

954.0 
942.0 
914.2 
912.3 
887.2 
870.5 
861.1 
835.9 
811.4 
787.0 
7i2.3 
Z62.8 
161.1 
730.0 
716.4 
694.1 
655.2 
604.1 
715.8 
738.0 
730. 1 
761.6 
785.8 
810.5 
835.4 
860. P 
8G9. 3 
8%. F 
913.8 
912.0 
954. a 
- 

SW. 
SW. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 
B W .  
S W .  
SW. 
SU'. 
SW. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
wsw. 
wsw. 
w . 
W. 
wnw. 
wnw. 
nw. 
nnV!. 
n. 
n. 

February 12, 1918. 
- 
- 1.0 - 1.8 - 1.9 - 0.4 

0.2 
- 0.8 - 2.4 - 4.0 - 5.6 
- 5.6 - 6.5 
- 7.3 - 7.2 - 6.3 - 6.1 
- 7.8 - 9.3 
-12.7 

- 

5.17 
4.73 
4. i o  
2.92 
2.51 
2.34 
2.10 
1.88 
1.68 
1.68 
1.20 
0. XG 
0.83 
0.43 
0.33 , 0.66 
0.88 
1.14 

A. M. 
8:11-- ................. 960.2 -1.0 02 nw. 
8:17 .................. 1 960.31-0.8! Y ? i n w .  1 .................................................................. 396 

500 
515 
750 
850 

1 000 

1 500 
1: 742 
1,750 
2,000 
2,225 
2 250 

2 671 
2: 760 

1: 250 

2: 500 

3 000 
3: 250 

3 : m  

2' 250 
2' OOO 

1, *5w 
1,250 
1,000 

963 
750 
500 
386 

3 391 
3'250 

2 i59 
2: 500 
2 340 

1r750 

9Ro. 2 
948.0 
946.0 
018. 8 
907.2 
890.2 
862.8 
836.2 
811.3 
810. 5 
785.0 
762.5 

d36.7 
729.7 
713.5 
Gill. 0 
669.4 

657.3 
869.4 
0171.4 
214.4 
(3% 0 
752.5 
762.3 
766.2 
811.3 
w7.2 
864.8 
893.2 
897.3 
921.8 
0.55.7 
962.5 

p o .  3 

nw. 
n. 

........................ ..........I........ ........................ 
8:25 .................... 1 960.41 -0.71 0 l / n w .  1 2.71 
.................................................................. .................................................................. n. 

n. 
nnw. 

nnw. 
nw. 
nw. 
nw. 
wnw. 
wnw . 
wnw. 
wnw . 

IUlW. 

wnw. 

........ 1 ........I ........ 
Y:50 ................... 88 nw. 2.7 .................................................................. .................................................................. 
3:03 ................... I 960:Bj 0.11 8 7 I n w .  1 2.71  
.................................................................. ........................ .......... ........ ........ 
9 2 2  ................... ................................................................. 1 ................................................................ 

65 
61 
52 
43 
31 
28 
29 
31 
32 
34 
36 
3s 
38 
44 
51 
54 

wsw. 7.5 ........ 

IYSW. 3.3 ........ 
W. 3.6 ........ 
g;;: j ::'o 1::::::::l 
wnw. 3.0 ........ 
wnw. I 4.0 1 _ _ _ _ _ _ _ _  1 3/10 C!i., wnw. 17cw Cn. nwr  

horizon. 



OBSERVATIONS AT DREXEL, FEBRUARY, .1918. 

m. p .  s. 
2.2 ........ 

........ 
4.6 

........ ""di' 

........ ........ ........ 
4.5 ........ 

, . ._. _ _ _  ........ 
4.9 ........ ........ ........ 
6.3 

..__. 
5.8 

........ 

........ ........ ........ ........ 
4.5 ........ ........ 

. ._ ._ _ _ _  ....... 
3.6 ........ ........ 

. _. ._. ._ 
5.8 

3.6 

........ 

........ 

........ 

........ ........ 

41 

.+.. 
396 
600 
750 
996 

1 250 

1:560 
1 7m 

2 250 
2'338 

2'750 

3'152 

3 500 

3,818 
4 000 
4:250 
4,403 
4 250 

1' 500 

2:ooo 

2'500 

3'000 

3:2N 

3: 750 

4'000 
3'750 
3'500 

3'250 
3'000 

2'500 

2'250 
2'000 

1'500 
1'250 

1:ow 

3'296 

2'750 

2'406 

1'750 

1'012 

786 
760 
500 

TABLE ll.-Free-air data from kite flights at Drexel Aerological Xtation, February, 1918-Continued. 

February 13, 1918. 

I I1 

n. $I. 8 .  VOlt8.  
2.2 ........ 

17 1 ........ 
14.4 2, 
15.0 ........ 
15.7 ........ 
16.4 ........ 
16.7 4.000 

14:9 _._. &. 

Surfaco. I 

8/10 St.Cu., w.; 3/10 A.Cu., 
wnw.. 

Few Ci., w.; 1/10 A.Cu., wnw. 

811 .................... A. M. %ill x . 6 1  %67jS. ................... ' 
825 ................... 

8:46 ................... 

. 9:04 ................... 

9:35 ................... 

..................................... ......................................................... 
960.1 2.1 68 s. 

960.1 2.8 63 s. 
......................................................... ......................................................... 
......................................................... ......................................................... ......................................................... 

960.1 3.1 65 s. ......................................................... ......................................................... ......................................................... 
959.9 4.5 63 8. ......................................................... ......................................................... ......................................... I ..... _ _ _ I  ....... 

9:51 ................... 1 -  959.8 j 5.0 64 i s .  

- 6.3 - 8.0 - 9.0 - 9.9 
-12.2 
-14.5 
-15.1 
-16.1 
-17.4 
-18.2 
-17.0 
-15.1 
-13.2 
-11.3 - 9.8 - 9.4 - 7.5 - 5.6 - 3.6 - 2.9 - 1.8 

........ ........ 
0.66 1 
0.92 

........ ........ ........ 

........ ........ 

........ __. _ _  ._. ........ _ _  .__. _. 

0.64 

0.78 ........ ........ ........ ........ 
0.73 ........ 

.................................. ..... 
10:56.. ............. .-..I 

17.8 
18 5 
18:7 
19.3 
20.0 
20.5 

......................................................... ......................................................... ......................................................... I / I /  

........ 
9,300' Altitude di A.Cu. b& ;bout ........ 4 300m. ........ 2/16 Ci.Cu., w.; 5/10 A.Cu., w. 

10.500 6/10 St.Cu.. w.: 1/10 St.. w.: 

....... 1 1/10 Ci. w . 5/10 A.Cu W 

~~~ ................................ .......... 
11:21... ................ 1.- 959.4 j....i:i'l- 62 1-8:- 

1020 ................... 
......................................................... ......................................................... 

959.8 5.4 63 8. 
......................................................... ......................................................... ......................................................... 

.. 
11:56 ................... 
11:52 ................... 

.................................. ............ ........................ 1.- ........ I::::::::/::: ..... I ....... 

......................................................... ......................................................... ......................................................... ......................................................... ......................................................... 
958.8 8.5 62 S .  

P. M. 
n:04 .................. :I 958.6 I 8.6 I 63 1 s. 

0.1 
1.9 
3.7 
5.6 
7.3 1.2 
5.2 
5.5 
7.7 

........ ........ ........ ........ 
-0.93 

0.87 
........ 
........ ........ 

6.7 11 396 

A . M .  
8:21 ................... 943.2 1.4 96 nnw. 6.3 396 .................................................................. 500 

Prcs- 
sure. 

mb. 
960.1 
948.0 
919.6 
891.9 
864.6 
838.8 
832.6 
813.3 
788.2 
764.0 
755. G 
740.3 
717.0 
694.3 
680.7 
672.1 
650.8 
630.0 
624.3 
610.0 
590.0 
577. 7 
590.0 
610.0 
630.0 
650.8 
668.1 
672.1 
694.3 
717.0 
740.3 
749.0 
764.0 
787.8 
812.5 
837.8 
864.0 
889.5 
891.0 
914.3 
918.8 
946.8 

958.6 

6.3 
9.6 

17.4 
19.8 
18.7 
17.1 
15.5 
15.0 
15.1 
15.4 
15.7 
15.8 
16.7 
19.5 
21.0 

23.7 
23. a 

At different heights abovo sea. I 

........ ........ ........ 
1,300 ........ 
2,400 ........ ........ 
3,900 ........ 
5 400 
6:700 ........ 

16,000 

5,200 

........ ........ 

of?. I I 

....... 
8.5 

1.6 ........ 
2.6 ........ 
5.0 ........ 

15.7 ........ 

............... ............... ............... Snow (moist) began 10:29 a.m. 

4,000 ............... ........ 10/10 St., nw. 

........ 

A. M. 
8:oi ................... 979.4 -13.6 100 

11:17 ................... 979.8 -12.2 82 

ii:38 ................... 980.0 -11.7 81 

12:55 ................... 970.7 -10.8 78 

12:58 ................... 979.7 -10.7 70 
203 ................... 978.7 -10.2 83 

.................................................................. .................................................................. 

.................................................................. 

.................................................................. 
P. M. 

.................................................................. .................................................................. 

.................................................................. 

n. 3.1 

3.7 

3.7 

2.0 

2.0 
2.0 

no. 

no. 

0. 

0. 
no. 

n. 
MQ. 
ono. 
e. 
ose. 
OSG. 

0. 

8.6 1 ........I 
II-___ 

6.3 ........ lO/IOA.St.,w. B 
6.5 ........ 
6.9 3,000 10/10 A.St., w. 
7.1 7,500 
7.3 ........ 
7.6 10 500 
6.8 (*) 

February 14, 1918. 

n.  I 

943.2 
931.3 
903.0 
894.6 
875.5 
849.3 
824.0 
805.3 

174.0 
749.8 
739.4 
749.8 
774.0 
799.0 
824.0 
830.1 
850.3 
877.2 
906.6 
909.8 
934.7 
946.7 

299.0 

6.3 1 ....... ]lO/IOA.St., w. B 

%67 
65 
61 
56 
57 

IZ 02 

68 
74 
76 
74 
71 
69 
67 
70 
79 
88 
90 
86 
81 
78 
80 
84 
88 
92 
95 
93 
85 

68 
65 
65 
64 
63 
62 
62 
61 
62 
76 
75 
66 

63 

77 

MQ. 
ono. 
e. 
ose. 
OSG. 

0. 

6.5 ......... 
6.9 3,000 10/10 A.St., w. 
7.1 7,500 
7.3 ........ 
7.6 10 500 
6.8 (*) 

February 15, 1918. 

I I I I  
396 
500 
750 
689 

1 000 
1:174 
1,250 

1,474 
1 500 
1:750 
1 951 
1:8!!Z 
1,750 

979.4 -13.6 ........ 
966.0 -14.1 ........ 
935.0 -15.4 ........ 
918.0 -16.1 0.51 
905.0 -12.1 .._ ._.._ 
885.0 - 5.9 -3.68 
8i6.5 - 5.9 ........ 
851.6 - 5.9 0.00 
840.0 - 6.0 ........ 
822.2 - 7.3 ..__ ___. 
800.8 - 8.4 0.76 
813.3 - 7.1 -0.19 
821.4 -7 .2  _.__ _ _ _ _  

- 
Vap. 
pres. 

mb. 
4.60 
4.79 
5.32 
5.73 
5.22 
4.75 
4.62 
4.35 
4.02 
3.58 
3.44 
3.05 
2.55 
2.14 
1.90 
1.83 
1.68 
1.52 
1.47 
1.28 
1.07 
0.95 
1.10 
1.37 
1.72 
2.13 
2.51 
2.55 
2.75 
2.93 
3.07 
3.12 
3.42 
3.94 
4.42 
4.94 
5.64 
6.24 
6.30 
6.73 
6.77 
6.94 

7.04 

- 

so. 
se. 
sso. 
SSC. 
sse. 
sso. 

Dir. 
- 
8. 
s. 
ssw. 
SSW. 

%W\ 
sw. 
SW. 
ssw. 
ssw. 
ssw. 
ssw. 
SW. 
sw. 
SW. 
SW. 
WSW. 
WSW. 
wsw. 
wsw. 
W. 
W. 
W. 
wsw. 
wsw. 
sw. 
SW. 
sw. 
sw. 
SSW. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ss\v. 
S. 
S .  
s. 

s. 

4.4 10,OOO 10/10 A.St., w. 
4.4 7,800 
4.4 ........ 
4.4 ........ 
5.1 5,000 10/10St.,ne. 
5.5 ........ 

- .. 

6.49 
6.95 
8.05 
8.48 
7.91 
7.16 
6.52 
6.29 
6 , l l  
5.28 
4.56 
4.30 
4.42 
4.65 
4.89 
5.14 
5.22 
5.31 
5.50 
5.74 
5.74 
5.80 
6.57 

100 
100 
100 
100 
75 
36 
29 

8 
0 

17 
23 

100 
100 

__ 

1.88 
1.79 
1.59 
1.49 
1.61 
1.34 
1.08 

0.29 
0.33 
0.56 
0.69 
3.35 
3.32 

__ 
nnw. 
nnw. 
IlJlW. 
MW. 
M W .  
MW. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 

16.7 ... : .... 
16.7 _ _ _  __._. Few Ci., w.; 2/10 A.Cu., w. f$z 1 1 
10.1 ........ 
17.0 / _ _  _.__._ 1 

. .  
20.3 I...: .... I 'FewA.Cu.w.. . 
20.1 
19.8 
19.6 
19.3 
19.1 
18.2 
17.2 
16.3 
16.9 
15.8 
15.7 
15.5 
15.4 
15.2 
15.1 
14.8 
9.2 
9.0 
7.4 

........ ........ ........ ........ 
5,700 . -. - - -. - ........ ........ 
3,600 ._.. _.._ ........ 
2,000 

1,200 
........ 
........ ........ ........ ........ ........ 

9/10 A x u  ., w. 

6.7 1 ........ 1 Q/lOA.CU.,W. 

6/10 St.Cu., w.;4/10 St., nnw. 

2/10 St.Cu., w.; 8/10 St., nnw. 

Light rainfrom915to9:52a.m. 
Snow and rain from 9:62 to 

1028 a. m. 

*More than 10,OOO volts. 



SUPPLEMENT NO. 12. 
TABLE Il,-Free-air data from kite jighta at Drexal Aerological Station, February, 1918-Continued. 

Pebruary 15,19l&Continued. 

m. p. 8. 
6.8 
8.1 
5.2 
4.2 
3.1 
2.7 

42 

-- 
Volts. ....... 
4,800 ........ ........ 

....... 

........ 

II Surface. I 

mb. 
848.4 
875.4 
9Q4.5 
933.8 
964.9 
978.2 

At dilIerent heights above sea. 

"C. - 7.7 - 8.2 
-14.2 
-U.8 
-11.3 
-10.7 

....... 
-2.35 

0.68 ....... ....... ....... 

'%w 
98 
94 
92 
91 
90 

mb. 
3 . 3  
2.98 
1.67 
1.86 
2.10 
2.20 

se. 
=e. 
ene. 
one. 
no. 
ne. 

1.26 
1.41 
1.73 
1.68 
1.52 
1.48 
1.46 
1.39 
1.29 

nw. 
nw. 
nnw. 
MW. 
nnw. 
nnw. 
nnw. 
nw. 
nw. 

-17.9 
-16.7 
-14.5 
-14.8 
-15.9 
-16.2 
-15.3 
-14.0 

........ 100 ........ 100 
-1.18 100 ........ 100 ........ 100 

0.43 100 ........ 91 ........ 77 

8:42 ...,.............. . 

................... 

................... 

902 

930 

.................................................................. .................................................................. 
982.2 -17.8 100 nw. 5.8 .................................................................. .................................................................. .................................................................. 

.................................................................. .................................................. ........ ...... .................................................................. 
5.8 
6.3 I 

982.5 -17.5 100 nw. 
j .~ 

982.8 -17.5 100 nw. .................................................. I ................ 

-12.7 ...... 
-12.4 1-10.53 
-13.4 . . -. . ~ -. 
-14.6 ........ 
-15.8 ._-. .-. . 
-16.1 0.60 
-15.7 ........ 
-13.6 ........ 
-12.2 -0.39 
-12.2 ........ 

63 
60 
55 
49 
42 
33 
34 
37 
39 
39 

-13.2 
-13.6 

........ 53 
-0.37 I 58 

-14.2 
-15.1 
-16.0 
-16.1 
-14.9 
-14.5 
-18.5 
-17.7 
-16.7 

........ 66 ........ 80 ........ 92 
0.50 95 ........ 99 

-0.50 100 
0.97 100 ........ 98 ........ 95 

-16.8 

-16.9 
-16.8 

-16.7 

-~.. . ................................ 1;250 878.2 ................................ 907.8 
95 mw. 4.9 ''E 910.3 ................................ 750 939.1 
98 mw. 5.4 661 950.0 
96 mW. 5.4 581 960.1 ................................ 600 970.8 
95 nw. 5.8 3% 984.2 

................................. ................................. 
10:28.. ................. 
1040.. ................. 
10:43.. ................. 
10:48 .................. 

................................. 

................................. 

983.8 

984.0 
984.1 

984.2 

-14.0 
-15.2 
-16.7 
-16.5 
-16.0 
-15.6 
-15.2 
-14.6 
-12.0 
-11.1 
-11.8 
-12.9 
-14.0 
-15.1 
-15.9 
-18.2 
-17.5 
-18.8 
-20.1 
-20.8 
-19.8 
-17.2 
-16.0 
-14.4 
-14.3 
-13.5 
-12.7 
-11.9 
-11.1 
-10.3 - 9.9 
-10.5 
-12.1 
-13.5 
-14.9 
-14.7 
-12.9 
-12.2 

........ ........ 
1.16 ........ ........ 

........ 
-0.18 ........ 
-1.02 
........ 
........ ........ ........ _ _  _ _  __. . 
........ ........ ........ 

0.64 

0.44 

........ 

........ ........ ........ 
0.31 ........ ........ ........ ........ ........ ........ 

-0.60 ........ 
........ 

0.72. ........ 

........ 

........ ........ 

1:40 ................... 

1:48 ................... 
........................................... 

.................................................................. .................................................................. .................................................................. 
984.3 -12.9 80 nw. 6.3 

984.1 -129 80 nw. 6.7 

.................................................................. .................................................................. 

.................................................................. ................................................................. ........I : ............... 

................... 3:4I 

.................................................................. .................................................................. .................................................................. 

.................................................................. ................................................................. .................................................................. .................................................................. .................................................................. i 984.1 -12.5 80 nw. 

....... 
(t) 

8,200 
....... 
....... 
4,000 
....... ....... 
....... 
....... ....... ....... Few Ci. St., nmr horizon. 

4:16 ................... 

436 ................... 

.................................................. 
984.0 -12.5 80 .................................................. .................................................. .................................................. 
983.9 -12.3 78 .................................................. 

nw. 

nnw. 

................ 
7.6 ................ ................ ................ 
8.0 ................ 

1 Humidity. 1 Wind. I E,ec- Wind. 
Alti- 
tude. 

Tern- Time. 
Pressure. pera- hizd- Remarks. 

&. 1- Rel. poten- -I vel. t i a ~  +'& 
-I- I- 

Light snow began at 2:lO p. m. 
and coqtinued at  end of 
flight. 

P. Y. mii. 'C.  % m. p .  s. m. .................................................................. 1,500 
2:20 978.5 -10.4 86 ne. 1,250 227-e ................. 978,3 -10.6 90 DJW. 2.5 SI95 .................................................................. 750 .................................................................. 600 

................... 2.0 

2:W ................... 1 978.2 -10.7 90 ne. 2.7 396 

.................................................................. 
2:20.. ................. 978.5 -10.4 
227 ................... 1 g78,3 I 1 E I E. 1 2":: 11 tg ................................................................... I O  .................................................................. 600 

2.7 /I 396 2:W. .................. 978.2 -10.7 1 I I 90 I ne. 1 lO / lO  St., ne. 
I 

February 14, 1918 (No. 1). 

A. Y. 
812 ................... 1 m i . ~ / - i 7 . 9 /  ioolnw. 1 I /  981.8 .................................................................. 988.4 
8:B ................... 981.9 -17.9 100 nw. 945.0 

I * I  
........ Cloudless. ........ ........ 
........ 

8,400 29s00 I 750 I 

........ ........ 1 ........ 

........ ........ (*)- I 1.25 nw. 
1.05 nw. 
0.84 wnw. 

.............................................................. 2'250 769.4 
942 .................... . 982.9 1--17.5 1- 100 I nw. 1- 5.4 1) 2:WS I 794.2 

0.70 wnw. 
0.83 wnw. 
0.83 wnw. 

........ 
(*) I 

10,000 .................................. I . . . . . . . . . . . . . . . . . . . . . . . . . .  ....... 2 . m  794.7 

.................................................................. llwo 849.5 

.................................................................. 822.0 
1007 .................. _j 983.3 1-17.0 1 100 1 nw. I 6.3 / /  1 832.8 

1 5 6  nw 
i o 9  I nw: 

nw. 
n. 
n. 
nnW. 

riIlW. 

........ 
3,500 ........ 

........ 
730 ........ ........ 1.73 

1.20 
1.25 
2.29 

nnW. 
nnW. 
nnw. 
nw. 

........ ........ 1 Cloudless. 

February 16, 1918 (No. 2). 
- 
nw. 
nw. 
nnw. 
nnw. 
nnw. 
nw. 
nw. 
nw. 
WIlW. 
WnW. 
WllW. 
wnw. 
wnw. 
wnw. 
wnw. 
Wnw. 

WW. 
WJIW. 
WnW. 
WnW. 
WW. 
WnW. 
wnw. 
wnw. 
wnw. 
WIlW. 
WJIW. 
wnw. 
WnW. 
wnw. 
wnw. 
wnw. 
nw. 

nnw. 
mW. 

MW. 
NlW. 
m w .  
- 

- 
6.7 
7.6 
8.8 
9. 8 

11.7 
13.7 
15.2 
16.1 
20.1 
21.6 
22.5 
24.0 
25.5 
27.0 
28. n ...... 
..... ...... ..... ...... 
...... 
...... 
..... 
...... ..... 
..... ..... 
...... 
...... ...... 
..... ..... 
..... ..... 

7.3 
7.4 
8.5 
8.9 

- 
985.1 
971.2 
955.2 
939.5 
008.3 
878.5 
856.4 
850.0 
822.3 
812.5 
795.5 
789.8 
745.0 
721.3 
703.2 

675.7 
654.0 
632.8 
621.6 
632 8 
655.0 
677.2 
695.8 
669.7 
722.9 
746.5 
771.0 
796.8 
823.7 
838.9 
851.5 
880.0 
909.0 
936.4 
939.5 
970.5 

698. 2 

9a3.9 

- 
1.48 
1.38 
1.24 
1.24 
1.28 
1.31 
1.33 
1.30 
1.13 
1.00 
0.86 
0.66 
0.47 
0.33 
0.23 
0.22 
0.20 
0.17 
0.15 
0.14 
0.16 
0.19 
0.20 
0.23 
0.23 
0.26 
0.31 
0.33 
0.38 
0.43 
0.45 
0.52 
0.62 
0.69 
0.75 
0.80 
1.40 
1.70 
- 

P. Y. 
1251 ................... 1 985.11-14.01 8 2 l n w .  1 6111 .................................................................. 
1:13 ................... 9EM.9 -13.7 83 nw. 

....... Cloudless. 

2,200 
....... 
....... 
....... 
6, oon 

7, 

10,500 

(t) 

(t) 

....... 

....... 

....... 

....... 

....... 

....... 

....... ....... 

....... 

....... 

....... 

....... 
(t) ....... 

....... 

........................... ........ -1.. ..... -1.. ...... 1 .......-I.. ...... 
220 ................... 982.9 -12.9 80 mw. 6.3 11 .................................................. ......*.I ........ .................................................. ........,........ j /  .................................................................. I I l l  .......................................................... 
250 ................... I 984.0 1-124 I 80 I nw. i-i.4 

.................................................................. 
4:49.. ................. I 983.9) -1221 801 nnw. I 8.9 11 

I I I 

* More than 10,OOO volts. 
I. 

t Nore than 11,ooO volts. 



OBSERVATIONS AT DREXEL, FEBRUARY, 1918. 
TABLE ll.--Fi.ep-air data from kite fights at Drexel Aerological Station, Februa y, 1918-Continued. 

February 17, 1918. 

wind' 
- 
Vel. 

48 

El* 
triu 

poten- 
tial. 

II SLlrfaCe. I 

8.6 
18.2 
19.0 
19.8 
20.6 
20.8 
19.9 

At different heights above sea. 

....... 
9 200 
(*) ....... ....... ....... ....... 

~ 

Wind. 
tive Alti- Pres- fg: humid- tude. sure. 
ity. Dir. Vel. 

Time. Rele- 
pr@SsW& 

Tern- 

18.7 
11.6 
16.2 
15.9 
17.8 
20.8 
22.8 
22.9 
22.8 

. .................................................... I ........ ........ 
8:48 ................... 981.9 -17.2 100 se. 4.0 11 

....... __.. _.. ....... ....... ....... 

....... ....... ....... ....... 

... . . . . . . . . . . . . . . . . . . . . . . . .  .... ...I._. .... .I.. .... ..I.. ..... .I.. .... ..it ................................................................. 

20.6 
18.5 
16.9 
17.3 
18.5 
19.7 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  I ........ 1 ................ 
g:i7 ................... 981.6 -16.9 100 sse. I 4.0 I /  

....... ....... ....... ....... ....... ....... 

.................................................................. 

.................................................................. .................................................................. I / l l l I /  

P.  M. 
1203. .................. 

12:% ................... 

979.0 - 9 . 8  80 s. 8.0 

978.5 - 9.0 78 S. 7. 6 

.................................................................. .................................................................. 
................................................................. 

h 4 0  ................... 1 978.21-8.21 811s. 1 ::All .................................................................. 
i2:44 ................... 978.1 - 8.4 83 sse. 

1,391 
1,250 
1,Ooo 

956 
750 
631 
500 
396 

862.3 
877.7 
905.5 
910.5 
934.9 
949.0 
9G5.2 
978.1 

- 
I I Humidity. 

- 1.0 
- 1.3 
-1.8 - 1.9 - 7.5 
-10.8 
- 9 . 5  
-8 .4  

-0.21 12 ........ 12 ........ 12 
-2.74 12 
........ 28 

1.02 38 
........ 63 
........ 82 

February 18, 1918 (No. 1). 

22.6 
23.7 
25.5 
25.8 
17.8 
13.2 
10.1 
7.6 

A . M .  
832  .................. 1 961.31 -1.61 711s.  I 7.2!/ 396 

(*) 

9,3W 
3,800 ....... 

_ _  __.._ 

....... ....... 

....... 

........................ 1 .......... I ........ 1 ........ 1 ........ 1 ........ 11 500 
961.3 
949.0 
919.8 
912.1 

86G.1 
864.7 
861.2 
838.5 
814.2 
S8.6 
864.7 
891.4 
897.1 
919.0 
948.0 
960.7 

891.8 

.................................................................. 750 
8:40 ................... ~ 9 6 1 . 4 ~ - 1 . 6 ~  681s. 1 'Mil 816 .................................................................. 1,000 
8:46 ................... 961.4 -1.4 68 s. 1.%4 

-1.8 
-1.3 
-0.0 
-0.4 

3.5 
3.0 
2.1 
4 . 1  
6.2 
4.3 
2.3 
0.3 

-0.1 
0.4 
1.1 
1 . 4  

2.1 

8:57 ................... 
9:46 ................... 

10:19 ................... 
.................................................................. 500 
10:34 .................. -1 960.71 1 . 4 1  631s .  I 0.311 396 

.................................................................. 1'%0 
961.5 -0.8 66 s. 8.5 1:281 .................................................................. 1,500 
961.2 0.4 84 s. 9.5 1734 .................................................................. 1' 500 .................................................................. 1: 250 

.................................................................. 1,000 

.................................................................. 750 
960.9 1.4 63 1 S. 5.8 946 

A. &I. 
11:30 ................... 

11:45 ................... 

P. M. 
I209 ................... 

12:30 ................... 

........................ 
1:22.. ................. ............................. ........................ 

I ........ I 

959.9 2.6 60 S. 5. 8 

959.6 3.0 58 s. 3.6 

.................................................................. 

.................................................................. 

.................................................................. 

.................................................................. .................................................................. 
959.2 3.9 54 s, 4.9 .................................................................. 

.................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. 
959.0 4.5 61 s. 4.5 .................................................................. .................................................................. .................................................................. 

.................................................................. ... .gi7...i.i ................................ 
5.0 62 S. 3.6 

.....,........ ........................ ........................ 

........ ........ 
-0.29 

-0.93 

2. LIS 

-0.85 

........ 

....... 

........ 

........ 

........ 

........ 
0.27 

........ 

........ 

........ 

950.9 
947.7 
918.5 
906.5 
890.0 
863.0. 
836.8 

71 
70 
67 
66 
58 
48 
46 
41 
31 
21 
32 
44 
56 
59 
GO 
62 
63 

2.8 ........ 60 
2.1 ........ GO 
0.t) ........ 61 

-0.1 0.63 61 
1.5 ........ 54 
4.0 ........ 41 
6.5 ........ 29 

I I i I I I1 

b.7 
8.0 
7.1 
5.5 
3.9 
2.4 
0.8 
0.G 
0.7 
1.9 
3.1 
4.3 
5.5 
6.2 
5.1 

0.0 
0.4 
1.7 
3.0 
3.4 
4.7 
5.4 

2.0 

-0.89 17 ........ 17 ........ 16 
........ 15 ........ 14 
........ 13 ........ 12 

0.55 12 
........ 12 ........ 13 ........ 14 ........ 15 
........ 16 
-1.22 17 ........ 21 
........ 32 

0.52 40 
........ 42 ........ 49 ........ 56 

0.72 68 ........ 81 ........ 62 

231 ................... 
................. 

17.9 
20.2 
22.4 
24.7 

27.3 
27.1 
25.4 
23.8 
22.1 
20.4 
19.4 
1S.8 
17.1 
16.0 
14.9 
11.8 
8.6 
7.7 
4.0 
1.8 

27.0 

395 
%J 0 
750 
854 

1,000 
1,250 
1,500 

1 740 
1: 750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,031 
3,000 
2,750 
2,500 
2,250 
2,000 
1,843 
1,760 
1,500 
1,334 
1,250 
1,1100 

750 
075 
500 
396 

6,500 

7,800 ........ 
........ 

8 400 
8:500 ........ 
5,500 ........ 
4,000 ........ 
2,500 ........ 
1,200 ........ 

0 ........ ........ 

........ 

8,400 

........ 

February 18, 1918 (No. 2). 

812.8 
811.7 
786. 0 
702.7 
739. 6 
711.4 
695.9 
693.1 
695.9 
717.4 
735.8 
761.7 
785.5 
801.0 
810.0 
835.0 
852.2 
881.0 
885.2 

924.1 
944.5 
950.2 

916. 0 

- 
Vap. 
pres. 

mb. 
1.33 
1.48 
1.78 
1.67 
1.44 
1.12 
0.99 
1.00 
0.98 
0.97 
0.99 
0.98 
1.03 
1.09 
1.11 
1.11 
I. 12 
1.12 
1.13 
1.09 
1.08 
1.04 
0.94 
0.86 
0.71 

0.67 
0.66 
0.63 
0.63 
0.91 
0.92 
1.71 
2.45 

__ 

4.48 
4.27 
3.89 
3.70 
2.68 
3.33 
2. 81 

Dir. 

so. 
sse. 
S. 
S. 
ssw. 
SSW. 
ssw. 
ssw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
ssw. 
ssw. 
ssw. 
s s v  
S .  
S. 
S. 
S. 

SSQ. 
sse. 

__ 

n.p  a volta. 4:5' I ....... 

22.1 ....... 
20.9 I...... . 

Remarb. 

6/10 A. Cu., w. 

3/10 C1. St., w.; 2/10 A. Cu., w. 

6/10 Ci. St., w. 

3/10 Ci. St., w.; 2/10 Ci. Cu., w. 

2/10 CL, w. 

Solar halo, 22' radius, from 
10140 E. m. Continuing at 
end of flight. Parhelion to 
right of sun from 10:40 to 11:B 
a. m. Parhelion to left of 
sun from 1048 to 11:22 a. m, 

4/10 Ci. Bt., w.; 3/10 A. St., w. 

9/10 A. St., w. 

10/10 A. St., w. 

7.2 ........ 2/10 c i .  st., w.; 2/10 Cf. cu., w. 5. 
s. I Q.0 I ....... I 

........ 
sw. 21.9 ........ 

20.4 ........ 2: sw. 1 17.4 1 g 5 ~ l  ........ l~CHM 8/10A. St. wsw. 
sw. ................ 
sw. ................ 
wsw. ........ 7,600 
wsw. ................ l/lOCi.,w.; 2/10A. St.,wsw. 
wsw. 24.6 ........ 
sw. 18.1 4,500 
ssw. 9.8 ........ 
S. 6.3 ........ 1/10 Ci., w.; few A. St., wsw. 

S. 
S. 
sw. 
sw. 
sw. 
sw. 
sw. 

sw. 
sw. 
s w. 
sw. 
sw. 
SW. 
sw. 
SW. 
sw. 
sw. 
sw. 
ET. 
sw. 
sm. 
sw. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
ssw. 
S. 

5.8 ........ 8/10 CI.St., w. 
8.6 ........ 

18.0 ........ 

loll0 A.St., wsw. 

10/10 Bt.Cu., wsw. 
___I___--- 

More lhan 11,000 volts. 



nnw. 
MW. 
nw. 
nw. 
nnw. 
nnw. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
nnw. 
nnw. 
nnw. 

nnw. 
M W .  

___- 
m.p.8. 

8.0 
10.6 
16.9 
18.0 
15.1 
11.6 
8.1 
7.9 
8.3 
8.9 
9.0 
9.0 
9.1 
9.2 
9.2 

11.3 
14.9 
16.6 
15.2 

11.6 
12.7 

19.0 
17.0 
lfi. 6 
13.8 
13.6 
12.0 
10.2 

........ 

........ 
10,500 
........ 
........ 

7,MM ........ 

-22.4 
-22.3 
-22.1 
-21.3 
-18.3 
-16.2 
-16.1 
-15.6 
-15.1 
-15.0 
-13.3 

........ 

........ 
-0.10 

-1.20 
........ . ._. ._.. 
........ 
-0.19 
........ 

........ 

........ 11.2 
11.8 
12.0 
12.7 
13.5 
13.6 
15.5 
17.8 

........ 
(*) ........ ........ 

........ ........ 

........ 

........ - 9.1 - 9.0 - 9.5 
-10.1 
-10.7 
-11.1 
-10.8 
-10.2 - 9.7 - 9.2 - 8.7 - 9.1 
-14.4 
-14.8 
-15.3 
-15.7 

........ 
-0.84 ........ 
........ ........ 

0.22 ........ ........ 
........ ........ 
-2.14 ........ 
-0.17 
........ 
........ 
........ 

20.1 
20.3 
23.7 n. 4 
31.1 
33.5 

........ 

........ 

........ 

........ G / l O  Ci., w. 

............... 4/10 Ci.,w. 

........ 

........ 

19.7 

............... 

............... ............... 

............... ............... 
........ 

............... 

............... ............... 

SUPPLEMENT NO. 12. 

.TABLE ll.-Free-air data from kiie jlights at Drezel Aerological Station, February, 1918.--Continued. 
February 19, 1918. 

At  dilTerent heights above sea. I 1  SUrlace. 

Wind. Elm 
tric 

poten- 
tial. 
- 
volts. ...... 
...... ...... 
3,700 
5,400 

11 000 

23,000 
1,590 

21: 500 

...... 

...... ...... ...... 

...... 
24,500 

23,000 

25,000 

21,000 

...... 

...... 

...... 

Wind. 

humid- tude. 
Alti- Pressure. 

I- 

W e .  Remarks. 
Pres- 
sure. 

mb. 
960.1 
946.7 
915.7 
910.6 
886.0 
857.9 
830.7 
829.3 
804.3 
778.1 
762.4 
778.1 
804.3 
831.2 
842.6 
859.4 
889.0 
903 1 
919.5 
951.0 
964.8 

1 
Dir. I Vel. 

m.p.8. 
g.1 Llt3 1 300 nnw. 

960.2 -16.3 100 m W .  8.5 

8.0 ......................................... ......................................... 
' 

.......................................... ......................................... .......................................... 
962.1 -17.0 100 m W .  10.3 ......................................... ......................................... 
963.0 -17.4 100 m W .  9.8 ......................................... .......................................... .......................................... 
963.3 -17.4 100 m W .  8.9 .......................................... .......................................... 
964.0 -17.0 100 nnw. 11.2 1 964.8 -16.5 100 m W .  11.6 

.......................................... .......................................... 

A. M. 
8:34.. ................ e. 

-16.3 . _ _  __. _ _  
-16.9 ........ 
-18.3 ........ 1 
-18.9 0.58 
-17.3 ........ 

300  
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

10/10 St., nw. 

Li h t  snow falling during the 
%ight. 

i" 

....................... ....................... 
842.. ................ ....................... ....................... ....................... 
942.. ................ 

10:15.... .............. 
....................... ....................... 
....................... ....................... ....................... 
1032.. ................ 

ll:05..... ............. 
....................... ....................... 
....................... 

-15.6 ........ 
-13.8 . ___. .__ 
-13.7 -0.72 
-12.9 ........ 
-11.8 ........ 
-11.6 -0.34 
-12.2 ........ 
-13.1 ........ 
-14.0 . __. ___. 
-14.4 -1.09 
-18.0 ........ 
-18.7 ........ 
-20.0 0.72 
-19.0 ........ 
-17.2 ........ 
-16.5 ........ 

y 1 0  St., nnw. 

....................... 
115% .................. 10/10 St., wnw. 

I I I I .  I1 
Pebrui y 20, 1918. 

A. M. 
836.; ................ 1 994.8 1-24.0 I 100 I nnw. I 7.2 I/ I.. ...... 

........ 

........ 
860 

7, OOo 

(9 

........ 

........ 

........ 

........ ........ 

........ 
(*) ........ ........ 

........ 

........ 

........ 

........ 

-24.0 
-24.6 
-26.1 
-26.2 
-26.1 
-26.0 
-26.0 
-24.0 
-19.6 
-18.2 
-18.5 
-19.0 
-19.4 
-19.4 
-19.0 
-18.7 
-18.6 
-18.4 
-17.9 
-17.7 
-18.5 
-19.4 
-19.3 
-19.0 
-18.7 
-18.6 
-23.9 
-24.3 
-24.9 
-25.6 
-25.9 
-24.7 
-22.7 

-21.8 
- 

100 
100 
100 
100 
96 
92 
90 
80 
56 
49 
51 
54 
56 
57 
65 
72 
75 
76 
79 
82 
81 
79 
76 
65 
54 
51 
46 
46 
50 
54 
56 
64 
77 

83 
- 

0.69 
0.65 
0.56 
0.56 
0.54 
0.52 
0.50 
0.55 
0.60 
0.60 
0.61 
0.61 
0.61 
0.62 
0.77 
0.84 
0.88 
0.91 
1.00 
1.05 
0.96 

0.84 
0.73 
0.63 
0.60 

0.31 
0.32 
0.32 
0.32 
0.41 
0.61 

0.71 

n. 86 

0.34 

- 
- 

0.81 
0.79 
0.75 
0.79 
0.94 
1.07 
1.07 
1.15 
1.22 
1.24 
1.45 
1.72 
2.08 
2.10 
1.82 
1.54 
1.29 
1.15 
1.23 
1.38 
1.52 
1.65 
1.80 
1.74 
1.13 
1.08 
1.01 
0.95 

M W .  

m w .  
M W .  
M W .  
IUlW. 

nnw. 

nnw. 
nw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
WnW. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
w . 
wnw. 
nw. 
nw. 
nw. 
nw. 
nw. 
N l W .  
M W .  
nnW. 
n. 
n. 
- 
- 

sse. 
sse. 
sso. 
sso. 
S. 
9. 
S. 
ssw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
wsw. 
wsw. 
w. 
IT. 
W. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
sw. 
ssw. 
ssw. 

7.2 
8.8 

12.5 
12.7 
14.3 
16. 1 
17.0 
18.2 
20.8 
21.7 
22.3 
23.3 
24.1 
23.9 
22.5 
21.0 
20.5 
21.3 
23.8 

3/10 St., nw. 
Solar helia halo t o  h g h t  22' radius and left and of par- Sup 

a t  7:50 a. m. Circumzem- 
thnl 46' nro radius a t  8:07 a t  a. 8:19 m. Halo a. Ih. of 

Halos ended 9:30 a. m. 

994.8 
981.0 
948.0 
945.7 
915.1 
884.3 
868.1 
855.1 
826.8 
817.4 
799.0 
772.7 
750.6 
747.2 
722.8 
699.2 
691.2 
699.2 
723.5 
732.0 
748.6 
766.1 
774.0 
800.5 
828.2 
834.9 
857.0 
858.5 
887.0 
918.3 
932.0 
951.0 
984.0 

997.6 

........ .................................................................. .................................................................. 
847 ................... 995.0 -23.8 100 nnw. 7.6 .................................................................. .................................................................. 
9a7  ................... 995.4 -23.7. 100 MW. 6.3 .................................................................. .................................................................. 
9% ................... 995.6 -23.7 100 nnw. 6.7 .................................................................. .................................................................. 
938  ................... 995.7 -23.4 92 m w .  .................................................................. .................................................................. .................................................................. 

. 1000. 996.0 -23.1 I 82 nnw. I :: 1 .................. 

........ 
0.60 

-0.03 

........ ........ 

........ 
1.76 

0.19 

........ 

........ 

........ 

........ 
0.04 ....... 

........ 
-0.51 

1.26 
........ 
........ 

Cloudless. 

Few St.. nw. 
.................................................................. .................................................................. 
1052 .................... w.9 1-22.6 1 82 I nnw. I 5.4 / /  24.6 ........ 

21.5 ........ a .m.  
23.1 ........ na lo  of 22O radius, 11:00 to  11:m 

20.9 I ........ 
........................l..........l.~.....l........l........l....... . 
11:14 ................... 997.2 22.6 82 nnw. 6.7 11 .................................................................. .................................................................. .................................................................. 
11% ..................I 997.4 1-22.2 1 83 1 n. 1 11.6 11 ........ 

-2.78 

-0.27 

0.83 

........ 

........ ........ 

........ ........ 

........................ ........ 
11:41..- ................. 15.2 11 

9.5 ........ 
8.21 5.9 3,600 1 ........ 

11:58 ................... 

.................. P. M. 
12:12. 396 

__ 
4.9 1 ........ 1 ~ c w ~ t . , n w .  

February 21, 1918. 

I I 
4.5 ........ 8/10 Ci., w. 
6.1 ........ 
9.4 ........ 

........................ ....... -1.. ......I.. ..... .I.. . . ~ .  . -1.. ...~..(I 
8 4 8  ................... 892.7 -22.0 100 sse 4 9  .................................................................. ................................................................... 
9:08 ................... 992.6 -21.7 100 SSC. 4.1 ................................................................... .................................................................. 
.................................................................. 
930 ................... 992.1 -21.0 88 sse. 3.7 .................................................................. .................................................................. -11.2 I ...... _ _ I  ........................ ..........I._. .. _.I.. ..... .....I.. ..... 
9:44 ................... I 991.9 20.1 86 3.3 .................................................. .................................................. .................................................. 

10:14 ................... 991.4. -19.0 87 .................................................. .................................................. .................................................. .................................................. 
11:42 ................... 989.4 -16.3 74 

................ ................ ................ 
SSR. 4.1 ................ ................ ................ ................ 
SSC.  6.2 

2/10 Ci., w. 

........................ I .......... 1.: ..... 1 ........ 1 ........ I ........ )I 
11:48 ................... 989.2 16.4 76 s. 5.3 .................................................................. .................................................................. .................................................................. I I I I I l i  

More than 1O.ooO volts, 



OBSERVATIONS AT DREXEL, FEBRUARY, 1918. 

wind' 

Dir. 1 Vel. 

45 

Elw 
trio 

poten- 
tial. 

TABLE Il.--Free-air data from kite jlights at Drml AerologiCal Station, B'eb'ebrmary, 1918-continued. 

February 21,1916-Continued. 

I I surface. II A t  Werent heights above sea. 

m.p.s. ........ 
........ 

4.9 

I 

-- 
vo2Z.s. 
(*) 

6, 000 

................ ................ 

................ ........ 1/10 ci., w. 

mb. 
888.9 
911.6 
917.2 
943.0 
974.2 
987.7 

"C. 
-15.8 -1.91 
-19.4 ....... 
-20.3 0.99 
-18.3 .._ __._ 
-15.8 ....... 
-14.8 ....... 

P. m. 
1214 ................... 
1220 ................... 

1236 ................... 

mb. "C. m.p.s. m. 
.................................................................. 1, 

988.2 -15.4 71 S. 5.7 953 .................................................................. 750 .................................................................. 500 

988.4 -15.6 %71 S. 6.6 1,189 

987.7 -14.8 62 S. 4.9 396 

62 
86 
66 
59 
51 
45 
44 
39 
35 
33 
30 
23 
21 
21 
21 
20 
20 
20 
20 
20 
19 
18 
17 
16 
15 
14 
13 
12 
14 
20 
26 
30 
32 
37 
38 
56 
64 

3.81 
3.50 
3.50 
3.60 
3.55 
3.43 
3.26 
2.64 
2.14 
1.92 
1.78 
1.41 
1.30 
1.25 
1.17 
1.04 
0.98 
0.90 
0.88 
0.92 
0.96 
1.00 
1.00 
0.97 
0.94 
0.95 
0.93 
0.89 
1.08 
1.68 
2.38 
2.90 
3.01 
3.25 
3.31 
4.46 
4.88 

0.0 
1.8 
3.1 
2.7 
1.4 
0.0 

-0.6 

........ ........ 
-0.73 ........ .__. _ _ _ _  ........ 

0.36 

16.5 
14.2 
13.4 
13.4 
13.6 
13.7 
13.8 
17.5 
24.3 
27.0 
27.7 

........ ........ 
4 MH) 
2:aoO ........ 
6,500 ........ Few olouds on 8w. horizon. ........ 
7,300 .._ .__.. 

........ 
-0.4 

0.0 
0.2 

-0.3 
-1.1 
-1.9 
-2.7 
-3.6 
-3.9 
-3.4 
-2.3 
-1.1 
-0.5 
-0.1 

0.3 
1.4 
2.2 
2.7 
3.2 
4.5 
5.7 
6.5 
6.1 
5.1 
5.0 
3.7 
3.1 

........ ........ 
4 . 0 8  ........ ........ ........ ........ ........ 

0.44 ........ ........ ........ 
0.32 ........ ........ ........ ........ 
0.51 ........ ........ ........ 

-0.43 

-0.53 
........ 
........ 
........ ........ 

28.8 
29.9 
31.0 
32.0 
32.5 
31.6 
29.4 
27.2 

........ 
Bo00 

l0:oOO 

10,MH) ........ Few Ci. on sw. horizon. 
8,500 

........ 

........ 
26.0 
a5.0 
22.8 
20.6 
18.4 
17.1 
17.2 
17.4 

........ ........ 
3,500 ........ ........ 
2,000 ........ ........ 

17.7 
17.8 
17.6 
16.8 
16.2 
8.8 
6.7 

........ 

........ 
0 ........ 

........ Cloudleas. 

620 Cloudless. 

........ 

A. M. 
8.21 ................... 
8% ................... 

8:60 ................... 

Q:O3 ................... 

Q:61 .................... 
10:42 ................... 

11:52 ................... 

P. M. 
12:42 ................ :.. 

1:16 ................... 

127 .................... 1:24 ................... 

9.8 396 .................................................................. 500 
8.0 703 .................................................................. 750 .................................................................. lo00 

960.3 1.7 70 8W. 

960.3 2.0 63 SW. 

.................................................................. 1'250 
960.2 2.9 5 7 w s w .  9.4 1'285 .................................................................. 1'500 .................................................................. 1'750 
960.1 3.4 6 5 w s w .  8.6 1'764 .................................................................. 2'000 .................................................................. 2b50 

................................................................... A750 

.................................................................. 3'260 .................................................................. 3'500 
960.1 7.4 66 WSW. 8.7 3'668 .................................................................. 3'500 .................................................................. 3;%0 

.................................................................. i 7 5 0  

.................................................................. 2:500 

.................................................................. 2'000 .................................................................. 1:750 

.................................................................. 1'250 .................................................................. 1:oOo 

.................................................................. 2 500 

................................................................... 
960.1 5.2 59 WSW. 8.5 3% 

.................................................................. 3 OOO 

.................................................................. 2 260 

.................................................................. 1,500 

969.0 11.0 54 wsw. 6.3 1 426 

.................................................................. 750 
95B.4 12.7 53 wsw. 4.5 726 .................................................................. 500 

~758.3 13.5 60 wnw. 6.4 396 

959.8 9.5 54 WsW. 5.4 2'679 

958.3 13.4 50 m W .  4.5 . 463 

9.8 
12.6 
18.0 
17.9 
17.6 
17.3 
17.2 
18.0 
18.0 
19.0 
20.4 
22.0 
23.6 
25.0 
26.6 
27.8 n. 7 
a7.a 
a7.a 

........ Few CiSt., ........ 
0 ........ ........ 

1,100 ........ ........ ........ 
a,m 

4,500 Few CI.St., 

........ 
5,800 

.._ ._._. ........ 

........ 

........ ........ 
6,000 

........ 

........ 

................ ................ 3/10 
660 

0 
................ 
................ 

Remarks. Humidity. Wind. 
Alti- 
tude. 

Time. 

I- I-I-1-1-11- 
mb. 
0.83 
0.65 
0.60 
0.74 
0.95 
1.04 

%0l 
60 
60 
61 
62 
62 

ssw. 
8. 
S. 
5. 
S. 
S. 

I I I I 

February 22, 1918. 

I 
0.1 ........ 

-1.5 ........ 
-1.7 I 1.50 I ssw. 

ssw. 
ssw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
WnW. 
WnW. 
WnW. 
Wnw. 
WnW. 
WnW. 
WnW. 
WnW. 
WllW. 
WnW. 
WIlW. 
WnW. 
WnW. 
WnW. 
W. 
W. 
W. 
W. 
W. 
WSW. 
WSW. 
wsw. 
sw. 
sw. 
ssw. 
8. 

3.7 ........ Cloudless. 
14.9 ........ 
16.6 ........ 

.................................................................. 500 
1:30 .................... 972.8 0.1 61 SSW. 4.5 516 .................................................................. 750 
.................................................................. 1000 
I:M 4.1 1'174 .................... 972.5 0.8 62 SW. .................................................................. 1: EO .................................................................. 1 5w .................................................................. 1'750 
2:08 .................... 972.1 1.3 51 SW. .................................................................. 2'000 .................................................................. 2'250 
222 .................... 971.8 1.8 61 SW. .................................................................. 2:500 .................................................................. 2 750 .................................................................. 3: 030 
.................................................................. ?J ?! 

6.2 1'867 

6.2 2'347 

.................................................................. 4,sw 
3:04 .................... 1 970.91 3.71 

5 0 1 s ~ .  1 4.911 $;$ .................................................................. ..' o c n  .................................................................. 
.................................................................. 
4:50 .................... 969.4 6.2 51 SSW. 4.5 
.................................................................. .................................................................. ................................................................. .................................................................. 
6:42 .................... 969.0 4.3 64 ssw. 3.7 .................................................................. .................................................................. .................................................................. 
6:M( .................... 968.9 3.5 64 ssw. 4.5 

6:14 .................... 968.8 3.2 64 sw. 5.3 

6:% .................... 908.7 3.1 84 S. 6.7 

.................................................................. 

.................................................................. .................................................................. 

February 23, 1918. 

I l l  
sw. 
wsw. 
W. 
W. 
wsw. 
wsw. 

near horizon. 960.3 

924% 2 
883.4 

%!:! 1 1.7 
6.5 

16.0 
15.9 
15.6 
15.3 
15.2 
13.8 
12.2 
12.1 
10.5 
8.9 
7.2 
5.6 
3.9 
2.8 
2.4 
1.1 
0.8 
1.1 
2.0 
4.1 
5.6 
6. 6 
7.1 
8.7 

10.3 
11.8 
13.4 

70 
60 
40 
40 
39 
39 
39 
39 
39 
39 
37 
35 
33 
31 
30 
28 
29 
33 
34 
34 
32 
31 
30 
29 
29 
28 
27 
27 
26 

4.84 
5.81 
7.27 
7.23 
6.91 
6.78 
6.74 
6.31 
6.54 
5.61 
4.70 
3. €49 
3.35 
2.82 

2. 06 

2.18 
2. 20 
2.25 
2.36 
2.54 
2.73 
2.83 
2.83 
3.16 
3.38 
3.74 
4.00 

4.13 
4.79 
6.79 
6.64 
8.80 
6.71 
6.14 
7.74 

a. 42 

a. 11 

- 

........ 

........ 
-4.66 ........ ........ ........ 

0.14 

0.66 

........ ........ 

........ ........ ........ ........ 

867.4 
862.6 
841.9 
817.0 
815.6 
792.8 
769.1 

wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
wsw. 
WSW, 
wsw. 
wsw. 

... 
746.3 
724.0 
702.0 
684.6 
680.3 
w9.a 
064. 6 
659.3 
680.0 
701.3 
723.0 
738.2 
745.0 
768.0 
791.5 
815.7 
840.7 I 

W. 

wsw; 
W. 
W. 

........ 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 

W. 
W. 
WnW. 
W W .  
WnW. 
WnW. 

........ ................ ................ ................ ................ I ....... I 2,200 I ........ 
0.83 ........ ........ ........ ........ ........ I ........ I ........ I 1,600 I l"""'l 

26 
30 
36 
41 
42 
46 
47 
50 

848.0 
866.3 
892.2 
918.9 
921.2 
946.3 
950.7 
868.3 

0.04 ........ ........ ........ 
-0.72 ........ 

1.79 ........ 

ci., w. 

wnw. ................ 
wnw. I 5.4 1 ........ ~~,IOCL,w. 

* More than 10,W volts. 
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Wind’ 
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Vel. 
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Elec- 
tric 

poten- 
tial. 

TABLE l2.-Free-air data from kite jtights at Drmel Aerological Station, March, 1918. 
March 1, 1918, series (No. 1). 

SW. ... :. 
SW. 

SW. 

SW. 

sw. 
sw. 
SW. 

sw. 

SW. 

._ __.__ 

sw. 

wsw. 
wsw. 

wsw. 

Burface. I 

m. p .  8.  m. 
7.2 396 .......... 500 
8.9 723 

............... 750 ............... 1000 ............... 1:250 ............... 1,500 
8.0 1 554 

............... 1’750 
8.9 1:781 ............... 2,000 ............... 2 250 
8.0 2’484 
8.9 2’499 
8.5 2’713 

8.9 2’479 

9.8 21136 

I 

............... 2’500 

............... 2’250 

............... 2’000 ............... 1:750 _ _  ___. _ _  1,500 ............... 1,250 

7.6 1 199 

8.5 745 
8.9 572 ............... 500 
8.0 396 

............... 1: 000 

I At different heights above sea. 

e. 
-4.8 
-2.4 

2.9 
2.8 
2.2 
1.6 
1.0 
0.9 
1.8 
2.0 

........ ........ 
-2.35 ........ ........ .___ _ _ _ _  

0.24 
........ 
-0.48 

........ 

.................................. 
834 ................... 

868 ................... 
921 ................... 

I.... ........... 
981.9 -3.5 75 ................................................. ................................................. .................................................. .................................................. 
981.8 -4.3 79 

981.9 -3.7 78 
.................................................. 
.................................................. 

14.1 
14.1 
13.9 
13.8 
13.6 
13.6 
10.7 
10.2 
10.2 
10.2 
10.2 
7.4 
6.1 

810 
........ 

3,000 ........ 
4,600 _._.. _ _ _  
6 300 
7:600 
8,400 

........ 

........ 

........ ........ 1.3 
0.5 

-0.3 
-0.6 

0.2 
0.1 
0.1 

........ ........ 
0.33 
2.00 

-0.20 

0.56 
........ 6.6 

6.6 
9.3 

14.6 
14.5 
14.2 
13.9 
13.7 

........ 
6,000 

4,500 .___._ _. 
........ 

2,700 ........ 

........ 1.4 
2.0 
2.2 
2.5 
2.9 
3.2 

........ 
0.14 

_.__ __.. 
_ _ _  _ _ _ _ _  
........ 
........ 

3.3 
3.8 
4.5 

-0.6 
0.4 
1.9 

0.28 ....... 
-2.95 

1.42 
....... ....... 

25 
25 
26 
32 
44 
62 

1.94 
2.00 
2.19 
1.86 
2.77 
4.35 

13.7 
14.4 
15.7 
15.0 
12.1 
8.0 

2,200 
........ 

1,200 ........ 
........ Cloudless. 
........ 

7.2 
9.7 

15.8 
13.1 
10 7 
8’7 

8:7 8.6 
8.6 
8.6 
9.4 

10.3 
11.2 
11.4 
11.0 
9.2 
7.4 
6.8 
7.7 
9.2 

10.3 
‘11.0 
13.8 
16.7 
19.0 
17.3 
15.0 
10.8 
8.5 

........ Cloudless. ........ 
1,600 ........ 
3 000 
3’500 

4’000 4:200 ._ _ _ _ _ _ _  
4,000 

3,700 

........ 

........ 

........ 

........ ........ ........ 
2,500 
2,300 

1,200 

1,040 ........ 
0 ........ _._. _ _ _ _  

........ 

........ 

........ 

........ Cloudless. 

P. Y. 
1:Ol. ................... 
1:08 .................... 
1.41. ................... 

255  .................... 

8:14 .................... 

a29 .................... 

854 .................... 

413 .................... 
420 .................... 
MA .................... 

981.4 3.3 55 sw. 7.2 396 .................................................................. 500 
8.9 752 981.4 3.1 56 sw. .................................................................. 1000 

981.2 4.3 62 sw. .................................................................. 1,500 .................................................................. 1 750 

980.8 6.0 47 sw. 8.6 2,029 .................................................................. 2,250 .................................................................. 2500 

880.6 6.0 54 sw. 10.3 2,811 .................................................................. 2,750 .................................................................. 2,500 .................................................................. 2250 
980.5 6.9 55 sw. 10.7 2:158 .................................................................. 2 000 

880.2 6.0 66 m w .  8.0 1’559 

.................................................................. 1,250 .................................................................. 1,000 
980.0 8.0 55 wsw. 10.3 798 .................................................................. 750 
980.0 6.3 57 wsw. 8.0 687 ...................................................... ............ 500 

.................................................................. 1:250 

.................................................................. 2:ooo 

.................................................................. 2: 750 

7.6 1,452 

.................................................................. 1’ 750 

.................................................................. 1:wo 

979.9‘ 6.3 57 WSW. 8.6 asB 

5.26 
6.13 
5.00 
4.68 
3.61 
3.39 
3.15 
2.94 
2.73 
2.60 
2.51 
2.27 
2.09 
1.84 
1.61 
1.80 
1.61 
1.71 
1.79 
1.87 
1.95 
2.02 
2.04 
2.03 

sw. 
8w. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
8W. 
sw. 
sw. 

8.2 
11.8 
18.5 
18.2 
17.4 
16.0 
14.5 
13.0 
11.5 
10.0 
9.6 
9.5 
9.3 
9.2 
9.0 
9.0 
9.0 
9.5 
9.9 

10.3 
10.7 
11.1 
11.4 
11.0 

........ Cloudless. ........ ........ 
0 _ _ _ _ _ _ _ _  

680 
~ _ _ _ _ _ _ _  

1,300 

1,500 
2 000 
2:300 ........ 
2,000 

........ 

........ 

........ ........ 

........ ........ 
1,600 ........ 
1,100 ........ ........ 

603 .................... 
610 .................... 

S:48 .................... 

7:lO .................... 

?:M .................... 

.................................................................. 
979.7 5.8 57 sw. 7.8 

979.6 5.8 67 sw. 7.0 
.................................................................. 
.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 

979.2 4.8 67 sw. 5.3 .................................................................. .................................................................. .................................................................. .................................................................. 
978.7 2.4 78 SW. 9.0 .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
978.4 1.8 80 sw. 7.8 ................................................................... 

Wind. , 

Alti- 
tude. 

Humidity. 

Rel. I ::$: Tern- 
i i .  

Remarks. 

Dir. 

mb. 
981.9 
968.8 
942.5 
939.5 
910.6 
883.1 
856.1 
850.1 
830.0 
826.5 
804.6 
780.0 
757.6 
756.5 
736.6 
757.0 
758.7 
780.5 
791.6 
804.6 
830.0 
856.1 
883.1 

858.9 
910.6 
939.9 
960.3 
968.8 
981.6 

m. p .  8.  I uolts. I 
7.2 __. _ _  __. Cloudless. %8l 

67 
38 
38 
34 
30 
26 
25 
15 
13 
16 
20 
24 
28 
26 
26 
26 
21 
28 
28 
27 
26 
25 

A. Y. 
836 ................... SW. 

SW. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
WDW. 

W. 
W. 
W. 
W. 
W. 
W. 
wsw. 
wsw. 

nw. 

wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 

.................................................. 
1000 ................... 982.1 -2.2 75 
1064 ................... 982.5 67 ll~ls .................. 1 982.3 1 2:: 1 68 

lL31.. ................. 982.1 

1L42 ................... 982.0 

................................................. .................................................. .................................. ........I ........ 
P. m. 

Pk06 ................... I 981.71 1.21 66 ................................................. 
l2:17.. ................. 67 
1 2 a  ................... 1 1 I 65 

a23 ................... 981.6 1.9 62 
................................................. 

March I, 1918, serles (No. 2). 
- 
SW. 
SW. 
SW. 
SW. 
wsw. 
wsw. 
wsw; 
W. 
WIlW. 
WDW. 
WDW. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
WSW. 
wsw. 
WSW. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 

I l l  
981.4 
968.5 
939.3 
910.8 
853.5 
882.1 
857.0 
830.6 
805.4 
802.6 
781.0 
757.1 
734.4 
728.9 
734.4 
757.1 
781.0 
790.0 
805.4 
830.6 
850.1 
856.0 
882.7 
910.0 
932.9 
938.2 
945.7 
967.0 
979.9 

March I, 1918, serles (No. 3). 

P. M. 
6 0 1  ................... 979.71 5.81 5 7 / s w .  1 8.211 979.7 

966.9 
944.2 
937.8 
935.3 
909.5 

.882.1 
855.8 
830.0 
805.0 
798.0 
780.9 
767.0 
734.2 
711.6 
709.3 
711.5 
734.2 
757.0 
780.9 
805.0 
830.0 
847.6 
866.0 

........ ........ 
0.56 

-3.29 
........ 
........ ........ ........ ........ ........ 

0.05 ........ ........ ........ ........ 
0.56 ........ ........ ........ ........ ........ ........ 

-0.20 ....... 



OBSERVATIONS AT DREXEL, MARCH, 1918. 

P. Y. 

8:18.. .................. 

8 2 6  .................... 

47 

-/-l-11---1-1-1---1-- I__- 

mb. 1 “0.. 1 .............................................................. ................................................ :::..-..I: .... _..(I 1,( 1, : 
.-. 

.................................................................. 750 936.5 7.0 ........ 22 .................................................................. 
978.4 1 1.2 1 81 1 sW. 1 8.2 11 Fi 1 1 ?;I:::::::] 

TABLE 12.--Free-air data from kite$ighte at Drexel Aerological Station, March, 1918-Continued. 
March 1,1918, series (No. I)-Continued. 

“.iz “ 3 0  
15.1 ........ 
16.7 0 
16.4 ........ 
10.6 ~ _____._ 
8.2 - .__. __. 

Time. 

Cloudlass, 

I II At Merent heights above sea. I Surfrtce. 

P. Y. 
Q12 ................... 
9:21 ................... 

978.8 1.1 7 9 s w .  7.6 396 .................................................................. 500 
978.3 0.9 80 SW, 7.6 696 .................................................................. 750 .................................................................. 1000 .................................................................. 1: 250 

% I Im.p.s.11 m. 

7.7 ........ 19 
978.4 I 1.4 I 82 I SW. I 8.2 II 

1.1 
3.6 
8.2 
8.3 
8.5 
8.8 
9.0 
9.2 
8.7 
7.6 
7.5 
6.0 
4.3 
2.7 
1.7 
1.0 

-1.0 
-2.9 
-4.9 
-5.3 
-4.8 

-0.6 
1.5 
2.3 
3.2 
4.6 
6.1 
7.5 
8.9 

-a. 7 

I I I I I1 1 I I I 

March 1-2, 1918, serles (No. 4). 

........ ........ 

........ ........ ........ 
-0.11 ........ ........ 

0.47 ........ 
........ 

0.66 

-2.37 

........ 

........ 

........ ....... ; ........ ........ 
0.81 ........ 

........ _..___ _. 
0.57 ........ ........ ........ 

........ 

........ 

........ 

6.23 
4.98 
3.69 
3.50 

.................................................................. 1,500 

7 9 1 s ~ .  I 8 . 5 1 / : : 6 4 ;  
9:45 ............. --.-.-I 978.11 1.11 .................................................................. 

sw. 
sw. 
wsw. 
WsW. 

3.33 
3.06 
2.87 
2.68 
2.48 
1.98 
1.97 
1.78 

wsw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 

1 697 

1’ 228 

774 
750 
500 
396 

1’500 i 250 

1:ooo 

1023 ................... 

10:s  ................... 

1130 ................... 

11:55 ................... 

A. ?d. 
118 .................... 1 977.0 I 0.8 1 82 1 sw. 1 8.0 )I 

.................................................................. .2,000 

.................................................................. 2,250 
977.9 1.0 79 sw. 8.5 1 2,013 

.................................................................. 2 500 

977.7 0.8 89 sw. 8.0 2’907 
.................................................................. 2‘750 

.................................................................. 3:OOO 

.................................................................. 3’500 .................................................................. 3’750 

.................................................................. 3’750 .................................................................. 3’500 .................................................................. 3’250 .................................................................. 3’000 

.................................................................. 2’750 .................................................................. 2‘500 .................................................................. 2’250 

.................................................................. 3 250 

977.6 0.8 89 SW. 8.0 3’805 

977.4 0.8 80 SW. 7.6 2’905 

................................................................. . . . . . . . . . . . . . . . . . . . . . . . . .  :.* 

978.3 
965.6 
942.9 
936.2 
908.1 
881.2 
855.4 
840.2 
829.9 
804.6 
803.6 
780.5 
756.7 
733.9 
720.0 
711.3 
689.5 
668.0 
647.2 
642.9 
647.2 
668.0 
689.5 
711.3 
720.0 
733.9 
756.7 
780.5 
804.5 
829.0 

834.2 
854.0 
880.0 
882.7 
907.0 
832.6 
w5.0 
964.2 
977.0 

2’000 ....................................... 1:750 

I 1  

1.58 
1.41 
1.31 
1.25 
1.07 
0.96 
0.81 
0.78 
0.82 

sw. 
SW. 
sw. 
SW. 
sw. 
sw. 
sw. 
sw. 
sw. 

0.98 
1.16 
1.36 
1.44 
1.54 
1.61 
1.79 
1.97 
2.05 

March 2, lPl8, series (No. 5). 

sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 

A. M. 
12:21 ................... 

l2:39 ................... 
12:51.. ................. 

12:bs ................... 

- 
vap. 
pres. 

977.3 0.6 82 wsw. 8.0 

977.1 0.7 80 wsw. 8.6 

977.1 0.6 86 wsw. 8.0 

977.0 0.0 82 sw. 8.0 

.................................................................. .................................................................. 

.................................................................. 

.................................................................. .................................................................. 

mb. 
2.07 
2.00 
2.03 
2.20 
4.82 
b. 39 

2.10 
1-98 
1.85 
1.85 
1.75 
1.66 
2.02 
4.68 
6.23 

- 
Dir. 

sw. 
sw. 
wsw. 
mw.  
wsw. 
wsw. 
wsw. 
sw. 
sw. 

SW. 
wsw. 
WSW. 
wsw. 
SW. 
sw. 

9.2 
9.2 
9.1 
9.1 
8.3 
7.6 
7.1 
2.6 
0.6 

-0.02 

-0.45 

-1.83 

........ ........ 

........ 

........ ........ ....... ; 

396 
600 
686 
750 

1,000 
1 260 
1’500 
Pi648 
1 750 
2’000 
2’221 
2’250 
?‘SO0 
2’750 
8’000 
3’250 
3’600 
3’760 
3’600 
3’260 
3’000 
2’760 
2’707 

2’260 

1’760 
1’600 

1’250 

750 
706 
MK) 
896 

2’500 

2’000 

1’273 

l:m 

977.0 
964.4 
94217 
035.3 
907.1 
880.5 
854.3 
849.7 
828.7 
803.7 
782.7 
780.0 
766.4 
733.6 
711.2 
689.5 
638.2 
647.1 
888.2 
689.6 
710.9 
733.0 
736.6 
755.5 
770.1 
803.3 
828.7 
854.3 

880.0 
908.9 
935.8 
940.1 
064.0 
978.7 

877.6 

8.6 
8.9 

10.4 
lo,@ 
18.0 la 1 
17.2 
17.6 
16.6 
13.1 
10.9 
11.0 
11.6 
12. a 
12.8 
13.4 
14.1 
i6.a 
16.7 
1s. a 
14.8 
14.4 
11.3 
14.8 
14.7 
16.0 
16. B 
16.6 
16.7 
16.0 
19.0 
2a.o a. 6 
12.8 
7.2 

~~ - 

......... C l ~ ~ d l a ~ s ,  ........ ......... 
0 

&ZOO ......... ........ 
1,800 

3 200 
2:7W 

........ ........ 
4,700 

........ 

........ 

........ 

........ 

........ 

........ 

........ 

........ 
a,m ........ ........ ........ 
1,800 

950 .__.__.. 
0 

........ 

........ ........ _.__ - -. . ........ ........ CIQU~IW. 

0.8 
2.9 
6.7 
6.8 
7.2 
7.7 
8.1 
8.2 
7.4 
6.3 
6.4 
5.2 
3.9 
2.6 
1.2 

-0.1 
- 1 . 6 . . -  
-2.8 
-1.5 
-0.8 

1.0 
2.3 
9.6 

4.6 
6.7 
6.8 
8.0 
9.0 
8.4 
7.8 
6.7 
6.6 
1.9 

-0.4 

3.4 

- 
sw. 
8W. 
wsw. 
wsw. 
WSW. 
wsw. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
w. 
w. 
W. 
W. 
W. 
W. 
w. 
W. 
W. 
WSW. 
WSW. 
wsw. 
wsw. 
WSW. 
wsw. 
WSW. 
IW. 
iw. 

........ 82. 5.31 ........ 72 5.42 
-2.08 50 4.90 ........ 48 4.74 ........ 41 4.17 ........ 33 3.47 ........ 25 2.70 
-0.18 24 2.61 ........ a. 40 ........ 3 2.10 

0.42 21 1.88 ........ 21 1.86 ........ 21 1.70 ........ 
........ 20 1.21 ..... 20 1.08 
6.22 20 0.W ........ 20 1.08 ........ 20 1.19 ........ 21 1.38 ........ 21 1.61 
0.46 21 1.64 

........ 19 1.61 ........ 19 1.74 ........ I8 1.78 ........ 17 1.82 
-0.44 16 1.84 ........ 16 1.82 ........ 18 l.W ........ 20 1.96 
-223 20 l.94 ........ 68 4.42 ........ 86 6.02 

........ ;; ;::: 

........ ai 1.64 

Remarks. 

1:44 .................... 

2:03 .................... 
2 3 0  .................... 

a:oi .................... 

3 2 2  .................... 

2 4 9  .................... 

.................... d:(M 
4:14 ..................... 

.................................................................. 
977.0 0.8 82 8W. 8.0 .................................................................. .................................................................. .................................................................. .................................................................. 
977.0 0.7 82 SW. 8.0 

977.0 0.6 82 SW. 7.0 

.................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. ................................................................. 

.................................................................. 

.................................................................. .................................................................. .................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 

.................................................................. 
977.0 0.4 81 ssw. 8.0 

9769 0.0 86 sw. 6.7 

976.8 0.0 85 SW. 8.0 .................................................................. .................................................................. .................................................................. 
7.2 976.7 -0.1 85 SW. 

976.7 -0.4 86 SW. 7. 2 
.................................................................. 

1 1  
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wind. - 
Vel. 

SUPPLEMENT NO. 12. 

Elee 
tric 

poten- 
tial. 

TABLE 12.-fiee-air data from kite flights at Drexel Aerological Station, March, 1918-Continued. 
March 2, 1918, series (No. 6). 

I ,I 

m.p.8. 
6.2 

10.2 
20.0 
20.7 
19.6 
18.4 
17.2 
16.4 
14.9 
8.4 
8.7 
9.3 
9.8 

10.2 
11.2 
12.2 
13.2 
14.2 
14.2 
14.2 
13.5 
12.8 
12.1 
11.7 
11.7 
11.6 
11.6 
11.5 
11.5 
10.4 
8.9 
7.4 
7.0 
9.4 
9.0 
5.6 
5.3 
3.7 

I S U r h .  I1 

-- 
Y O ~  ........ Cloudless. ........ ........ 

0 

620 ........ 
1,100 ........ ........ 
1,600 

2 200 
3:200 

........ 

........ 

........ 

........ 

........ ........ 

........ ........ ........ 

........ 
3,100 ........ 

........ 

........ 

........ 
1,500 Few .Ci.St., near southern 
1,400 horizon. ........ ........ ........ 

0 ........ .._.. _.. ........ 
........ Cloudiess. 
........ 

7 . 1 .  ....... 
6.8 ........ 
6.4 ........ 
6.1 0.16 
5.8 ........ 
4.8 ........ 
4.5 0.38 
4.3 ........ 
4.1 0.13 
3.4 _ _ _ _  ___.  
1 . 9 . .  ____.. 
0.3 ........ 

-1.2 ........ 
-2.8 ........ 
-2.9 0.18 
-2.8 ........ 
-1.1 _ _ _ _ _ _  _ _  

0.7 ........ 
2.4 ........ 
3.6 0.29 
3.8 ........ 
4.6 _ _ _ _ _  _ _ _  
5.3 ........ 
6.0 ........ 
6.2 0.22 
6.6 ........ 
7 . 2 . .  _____.  
7.7 ........ 
7.9 -1.22 
6.0 -2.59 
5.4 ........ 

-0.5 0.00 
-0.5 ........ 
-0.5 ........ 

27 
26 
24 
23 
23 
22 
22 
19 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
16 
17 
18 
19 
19 
20 
21 
22 
22 
33 
34 
46 
53 
82 

........ ....... 
-1.57 

-0.86 

0.18 

....... 

....... ....... 

....... ....... 

....... ....... 
0.35 ....... ....... 

....... ....... 
-0.62 

-0.92 

1.17 

....... 

....... 

72 
67 
54 
53 
39 
39 
37 
35 
34 
33 
31 
29 
28 
29 
30 
31 
33 
34 
35 
36 
41 
47 

4.73 
4.94 
5.19 
5.13 
4.15 

3.84 
3.53 
3.36 
3.02 
2.63 
2.28 

4.13 

w. 
nw. 
ne. 
ne. 
nne. 
nnw. 
nw. 
nw. 
nw. 
nnw. 
nnw. 

Me. 

........ 

........ 
0 

680 
920 

1,700 
3,500 
2,800 

........ 

........ ........ ........ ........ ........ ........ 
2 300 
1; 700 

1,000 

........ 

........ 

........ 

Cloudless. 
Few Ci.St.,  w. 

1/10 cm., w. 

977.3 
965.0 
936.9 
936.0 
911.7 
908.2 
881.8 
863.6 
855.3 
829.3 
804.0 
780.0 
768.5 
780.0 
804.0 
829.3 
855.3 
875.8 
881.8 
893.0 
909.0 
933.1 

1.0 
2.6 
6.4 
6.5 
7.9 
7.8 
7.4 
7.1 
6.8 
5.7 
4.6 
3.5 
3.0 
3.6 
4.5 
5.4 
6.4 
7.2 
7.2 
7.1 
5.7 
3.8 

2.12 
2.28 
2.53 
2.78 
3.17 
3.45 
3.56 
3.63 
3.76 
3.77 

nnw. 
nnw. 
n. 
Me. 
nne. 
ne. 
ne. 
ene. 
ene. 
ne. ........ 

0 ........ ........ 1/10 CLSt., w. 

3.99 
5.28 
5.95 

ne. 
nne. 
nne. 

I 

1 6": 
54 1 64 
58 

49 
39 
39 
38 
38 
36 
36 
35 
34 
37 
40 
45 
45 
41 
40 

1 59 

9.8 
8.9 
6.6 
0.4 
4.6 
4.3 
5.7 
7.0 
6.8 
5.8 
5.0 
6.4 
6.3 
3.8 
3.1 
4.5 
6.3 
8.0 
8.2 

10.2 
11.0 

....... 

....... ....... 
0.01 ....... 
0.70 ....... 

-0.66 ....... ....... 
0.60 

-1.02 ....... ....... 
0.75 

....... 
0.79 

....... 

....... ....... ....... 

396 
500 
750 
771 

loo0 
1'038 

1 448 
1'500 
1'750 
1'932 
1:756 
1 750 
1:500 
1 432 

1:250 

1:250 

lJE 
750 
500 
396 

978.8 
966.0 
937.5 
936.3 
909.2 
905.2 
882.0 
861.0 
858.0 
830.0 
811.0 
828.6 
829.0 
854.7 
862.2 
881.2 

937.0 
965.8 
978.1 

:::: 

1:Ol.. ................. 
1.98 ................... 
1 1 9  ................... 

.................................................................. .................................................................. 
978.7 10.4 49 ne. 6.7 

978.7 10.4 49 ne. 5.8 

978.5 10.7 44 ne. 7.2 

.................................................................. 

.................................................................. 

.................................................................. 

A t  diffemt heights above sea. 
- I 

Humidity. Remarks. 
PIC* 
sure. 

Rel. Vap. 
pres. Dir. 

-1-1- 
A.M.  m.p.8. 

4:49 ................. -.I "i.71 l Z 6 1  % 8 6 / s w .  I 6.211 
mb. 
5.00 
4.84 
3.23 
3.01 
2.72 
2.57 
2.31 
2.17 
2.12 
1.89 
1.85 
1.58 
1.31 
1.25 
1.12 
1.00 
0.88 
0.77 
0.77 
0.77 
0.89 
1.03 
1.18 
1.27 
1.28 
1.44 
1.60 
1.78 
1.80 
1.95 
2.13 
2.31 
2.34 
3.09 
3.05 
2.70 
3.11 
4.81 

__. 

mb. 
976.7 
963.6 
934.5 
932.9 
906.3 
879.3 
853.0 
835.9 
827.4 
802.5 
793.8 
778.3 
765.0 
754.7 
731.9 
710.0 
688. 5 
666. 5 
665.7 
666.5 
688.5 
710.0 
731.9 
747.0 
754.7 
778.3 
802.5 
827.4 
833.5 
853.0 
879.3 
906.3 
914.3 
931.9 
934.5 
961.3 
963.6 
976.9 

sw. 
sw. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
w . 
WnW. 

WIlW. 

W W .  
WIIW. 
WnW. 
M W .  

nnW. 
N I W .  
wsw. 

wnw. 

wnw. 

nnw. 

.................................................................. .................................................................. 
4:66 .................... 976.7 -0.8 86 SW. 6.2 i .................................................................. .................................................................. .................................................................. 
696 .................... 976.7 -0.7 86 WSW. 5.3 .................................................................. .................................................................. 
6:31. ................... 976.7 -1.0 86 wsw. 4.1 

614 .................... 976.7 -0.4 85 sw. 6.2 
.................................................................. 
.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
626 .................... 976.7 -0.8 88 SW, 4.1 .................................................................. .................................................................. .................................................................. .................................................................. 
846 .................... 976.7 -1.4 89 sw. 4.1 .................................................................. .................................................................. .................................................................. .................................................................. 
7.m .................... 976.7 -1.3 90 sw. 6.2 .................................................................. .................................................................. .................................................................. 
717 .................... 976.8 -1.3 90 W. 4.5 
1.36 .................... 976.9 -0.2 81 wsw. 4.1 

7:40 .................... 976.9 -0.4 82 wsw. 4.1 

7:46 .................... 976.9 -0.5 82 wsw. 3.7 

.................................................................. 

.................................................................. 

March 2, 1918, series (No. 7). 

I 
3.1 
5.3 

10.4 
10.8 
6. 8 
6.7 
5.8 
5.2 
5.3 
5.7 
6.1 
6.5 
6.7 
6.9 
7.2 
7.6 
7.9 
8.2 
8.9 

10.1 
11.7 
13.9 

13.0 
7.3 
4.9 

__ 

.................................................................. 
837 ................... 977;4 218 60 Wnw. 3.1 

9x33 ................... 977.7 3.8 56 nw. 2.7 
.................................................................. 
.................................................................. .................................................................. 
1039 ................... 978.3 6.8 62 nne. 5.8 .................................................................. .................................................................. .................................................................. .................................................................. 
10:49 ................... 978.3 7.0 61 n. 5.4 .................................................................. .................................................................. .................................................................. .................................................................. 
11145 ................... 978.9 7.6 69 ne. 6.7 

1152 ................... 979.0 7.5 69 ne. 5.8 

XOON .................. 979.1 7.9 67 ne. 6.7 

.................................................................. 

.................................................................. 

P. M. .................................................................. 750 .................................................................. 500 
1212 .................. 1 979.0 1 8.4 1 54 1 me. 1 4.9 11 396 

4.3 ........ 48 

979.0 8.4 ........ 54 
7.21 ........ 1 52 

I 

March 2, 1918, series (No. 8). 

P. M. 
12259 .................. 1 978.81 9.8 1 61 I ne. I 6.8 11 6.18 

5.93 
6.26 
6.19 
4.75 
4.90 
4.49 
3.91 
3.85 
3.50 
3.31 
3.46 
3.44 
2.81 
2.59 
3.12 
3.82 
4.83 
4.89 
6.10 
5.25 

ne. 
ne. 
ne. 
ne. 
ne. 
no. 
me. 
one. 
one. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
no. 
ne. 
ne. 
ne. 
ne. 

5.8 
7.4 

11.4 
11.7 
12.2 
12.3 
10.0 
7.5 
7.4 
7.1 
6. 8 
6.2 
6.3 
8.4 
9.0 
9.4 

10.0 
10.5 
10.2 

7.4 
6.3 

1/10 CLSt., w. 

1/10 ai., w. 

........ ........ ........ 
0 

810 
1 200 

........ 
< 400 ........ .._ .._._ ........ ........ 

730 
620 
380 

0 
........ 
........ ........ ........ ........ 

.................................................................. 
3:X3.. ................. 978.0 37 ne. 
3:26 ................... / 878.01 ::::I 3 9 / n e .  1 k611 .................................................................. .................................................................. 
3:M ................... 1 978.0 1 11.2 I 38 1 ne. 1 6.8 11 .................................................................. ........................... .... 
4:l3 ................... 6.4 .................................................................. .................................................................. 
4 9  .................. 4 978.1 1 11.0 1 40 1 ne. 1 6.3 [I 2/lO Ct, w. 



OBSERVATIONS AT DREXXL, MARCH, 1916. 

m. p .  a. 
5.4 

10.7 
22.0 
21.5 
17.3 
13.1 
9.7 
9.2 
7.0 
8.2 
4.5 
3.5 
5.5 

10.2 
14.6 
14.5 
13.4 
12.2 
11.1 
11.0 
8.0 
6.7 

_- --______ 
volts. ........ 6/10 Ci., wsw. ........ ...... :. 
1,300 

........ 
2,500 

3,300 ........ 
5,500 

4,500 

7/10Ci., WSIV.; few A.Cu., w. 

........ 

........ 
2,700 

........ 

........ ........ 
2,200 

1,200 

........ ........ 8/10 Ci., wsw.; few A.Cu., w. 

........ 

........ 

__--- 
A. Y. 

834 ................... 1 960.2 

848 ................... 960.0 
.................................................................. 
.................................................. 
.................................................. .................................................. 
9:17 ................... 959.6 
................................................... 

_____ I 6.8 3.5 100 S. 

3.5 100 ssw, 6.3 

I ................ 
/.___._._ ........ 

5.0 100 1 SSW. 5.8 
1 ................ 

1 ................ 

5.8 
7.9 

13.2 
13.0 
12.8 
12.6 
12.5 
12.7 
13.1 
13.4 
13.5 
14.5 
15.4 
16.4 
17.4 
17.8 
18.9 
20.8 
22.8 
24.4 
23.4 
22.1 
20.8 
19.5 
18.2 
17.0 
15.7 

........ 
1,000 ........ 
1,400 ........ 
2,000 ........ ........ 
2,300 

........ 
2,700 ........ ........ ........ 
3,200 

........ ........ 
4,300 ........ 

........ ........ ........ 
1,600 ........ 

........ 

........ 

........ 

3.5 
3.6 
4.0 
5.5 
7.0 
8.5 
9.3 

I ........ *:;:;;-! 
........ ' 1 ........ 
-0.61 1 
........ 

8.7 
7.5 
8.5 
6.3 
5.1 
3.8 
2.5 
1.2 
0.6 
0.2 

-1.7 

-4 4 
-3.2 
-1.7 
-0.1 

1.4 
2.9 
4.5 
6.0 

-3:2 

........ 
0.47 ........ ........ ........ ........ 
0.51 I 
0.61 

........ ' 

........ 

........ 

........ ........ ........ 

......... 

........ ] ........ I 

........ ~ 

........ 1 ........ ~ 

.......................................... 

1028. .................. 

1l:Of ................... ............................... 

P. M. 
1257.. ................. 

........I.... ............ 1 .................................................................. .................................................................. ................................................................... .................................................................. 1 

955.8 8.3 86 ssw. 5.8 j .................................................................. I .................................................................. .......................................................... ........I 
:-. ................ ................I 958.4 9.6 81 ssw. 9.8 

.................................................................. .................................................................. .................................................................. .................................................................. .................................................................. .................................................................. 
956. 8 11.4 1 76 sw. 11.6 1 .................................................................. .................................................................. .................................................................. ........ 

760 ........ ........ ........ 
0 ........ ........ ........ 3/10 Ci., Wnw.; 2/10 Cu., sw. 

13.7 
14.5 
7.3 
7.4 
8.2 
8.7 

11.7 
13.0 

........ 
-7.50 

0.37 

1.22 ........ I ........ ........ 1 
......... 

3.2. 
2.7 
1.8 
2.2 
3.4 
3.0 
2.5 
2.9 
3.6 

........ ........ 
0.47 

-0.46 ........ 
0.65 

........ 

........ 

........ 

nno. 
nne. 
n. 
n. 
n. 

22.9 ...'. . . . . .  
17.6 1,200 
12.5 ........ 
10.2 ........ 
7.2 ........ 
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TABLE IZ.-Free-air data from kite fliyhts at Drexel Aerological Station, March, 1918-Continued. 

March 3, 1918. 
-___ 

I At  different heights above sea. - 
pre& 
sure. 

RmlUkS. 
Wmd. 

Alti- Tom- :::r - 
tude. i%sm3. tgc $mid- ity. Dir. Vel. 

----__I- 

mb. 'C. % m. p. s. m. 
976.2 - 0.2 77 ese. 396 5.4 ......................................... 500 
976.1 0.0 78 ese. 5.4 721 ......... I ................................ I 7.50 1 

Time. - 
Vap . 
pres. 

A.  M. 
720.. ................ mb. 

4.63 
4.83 
4.77 
4.72 
4.14 
3.55 
3.05 
2.90 
1.93 
1.60 
2.24 
2.56 
2.49 
2.23 
2.02 
2.09 
3.04 
3.87 
4.49 
4.53 
5.40 
5.74 - 

c. 
1.3 ........I 72 
3.2 -1.05 ' 62 
3.3 ........ 61 
3.7 ........ 52 
4.2 ........ 43 
4.6 -0.19 36 
4.7 ........ 34 

-0.2 ........ I %77 ese. 
ese. 
se. 
so. 
so. 
se. 
se. 
se. 
sse. 
sse. 
sse. . 
sse. 
sse. 

sse. 
sse. 
sse. 
sse. 
se. 

sso. 

SSB. 
sso. 

SB. 

....................... 
7:ZG. ................. ....................... ....................... ....................... 
8:lO.. ................ 

9:13.. ................ 
9:57.. ................ 

10:44.. ................ 

....................... ....................... 

....................... 

....................... 

....................... 

....................... ....................... ....................... 
11:08 .................. 

11:13.. ................ 
....................... ....................... 

............ . . . . . . . . .  

......... I::::: ... :::::::: ::: ..... :::: .... 
4.5 

4.0 

6.3 
........................... . ., 

.................. ................ 

......... ..: 

................. ..... 64 ./ ................ 
se. 6.7 

5.1 ........ 22 
5.3 -0.18 , 18 
4.3 ........ 1 27 
3.7 0.36 1 32 
3.8 ........ 31 
4.2 ........ 4.5 -0.40 1 24 27 
4.4 ........ 25 
3.4 ........ 39 
2.5 ........ 54 
1.6 1.08 66 
1.6 ........ 66 
4.3 ........ 65 
5.4 ........ 64 

Mnrch 4, 1918. 

100 
100 
99 
86 
71 
57 
50 
45 
34 
25 
25 
21 
18 
15 
12 
10 
10 
10 
11 
11 
11 
11 
11 
11 
11 
11 
11 

11 
11 
11 
11 
11 
11 
12 
22 
88 
56 
75 
71 

7.85 
7.91 
8.05 
7.69 
7.11 
6.33 
5.86 
6.06 
3.53 
2.42 
2.38 
1.85 
1.44 
1.10 
0.80 
0.64 
0.62 
0.53 
0.51 
0.46 
0.52 
0.58 
0.67 
0.74 
0.83 
0.93 
1.03 

1.14 
1.27 
1.41 
1.56 
1.72 
1.82 
1.23 
2.27 
9.57 
6.30 

10.31 
10.04 

960.2 
947.9 
918.5 
891.0 
864.1 
838.9 
820.1 
813.8 
789.0 
768.7 
765.4 
742.0 
719,5 
698.4 
677.8 
668.2 
657.0 
636.8 
617.0 
602.0 
617.0 
036.8 
657.0 
677.8 
698.4 
719.5 
742.0 

765.2 
789.0 
813.3 
835.0 
863.0 
875.9 
885.9 
889.4 
912.2 
917.0 
944.9 
956.6 

S. 
S. 
ssw. 
sw. 
WSW. 
w. 
W. 
W. 
WUW. 
\ollW. 
WnW. 

WUW. 
nw. 

wnw. 

nw. 
nw. 
nw. 
WUW. 
W. 
W. 
W. 
w. 
W. 
W. 
wsw. 
wsw. 
wsw. 

wsw. 
wsw. 

wsw. 
wsw. 
wsw. 
sw. 
SW. 
sw. 
sw. 
SW. 
sw. 

wsw. 

Dense fog, s. to 9:09 a. m. 

Light fog from 9:09 to 9:31 a.m. 
loll0 st., ssw. 
7/10 St., ssw. 

........................ 1 ..........I.... .... I ........ 1 ............... 
9:45 ................... 059.3 5.7 0 8 1 s s W .  1. 8.011 

3/10St ssw. 
4/10 Ci.%t., wnw.; 3/10~u.,ssw. 

2,262 
2 OD0 
1' 750 
1'500 
1' 250 
1:US 
1032 

791 
750 
500 
396 

i 000 

14.4 
13.6 
12.8 
12.0 
11.2 
10.8 
16.1 
15.8 
13.6 
13.2 
10.5 
9.4 

3/10 Ci wnw . G/lO Ci. St., 
Wllw.: 1/10 CE., sw. 

.................................................................. 
1:30 ................... 956.6 12.3 72 sw. 10.7 

1:42.. ................. 950.5 70 sm. 
124 ................... 1 956.51 ;;:;I 7 1 1 ~ ~ .  1 ;::I! .................................................................. 
................. ....................................................... II ........................ 1.. . .g60;6.1.. .i3:o.J.. .. 'ii' 1.. . .....I.. . 'Q:4'lJ 
1:48.. ................. sw. 

.. -A .... _I.-.. I I I ! I /  ...... -------_I_ I__ ........... 

March 5, 1918 [No. 1). 

I l l  I '  / 
A. 34 

8:33.. .................. 
8:30 .................... 

.................... 
8:56 .................... 
8:68 .................... ......................................... ........... 

11. 9.Y ........ Mistli be an 7:20 a. m. and 
n. 13.2 ........ on&ueli a t  end of flight. 
nnw. 19.4 ........ Donse fog N.prevailod during 
n. I 20.2 I 2.800 I ffieht. . 

100 [ 
100 
100 
100 
100 
100 
100 
100 
100 

95% 2 
945.9 
923.8 
917.6 
897.3 
917.5 
939.1 

959.0 
940.2 

~~ 

77964-18-4 
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-11.1 
-12.3 
-11.1 - 5.7 - 4.1 - 4.6 - 5.3 - 6.0 - G.7 - 7.1 - 7.9 - 8.9 - 8.5 - 7.8 - 7.5 - 8.0 - 9.4 - 9.5 - 8.3 - 7.0 

SUPPLEMENT NO. 12. 

TABLE 12.--Free-air data fTom kite flights at Drexel Aerological Station, March, 1918-Continued. 

........ 
0.60 ........ ........ 

-2.16 ........ ........ ........ ........ 
0.28 

0.86 
........ 
........ ........ 
-0.42 ........ ........ 

0.52 ........ ........ 

March 5, 1918 (No. 2). 

Surface. At  M e r e n t  heights above sea. 

10:06.. ................. 
1028 ................... 
.......................................... 
1057 ................... .................................. 

.................................................................. .................................................................. .................................................................. .................................................................. 
972.6 -8.8 1 70 nuw. 

972.8 -8.8 70 nnw. 

5.3 .................................................................. 
................................................................... 

I ........................ 
973.0 -7.9 G4 m W .  5.3 ........I ........ ........, ........ 

........ 
4,900 ........ 
2,700 ........ ........ ........ ........ 

0 ........ ........ 10/10 A.  St., w. 

966.2 
953.5 
924.0 
910.7 
895.0 
867.3 
840.9 
815.0 

........ I -3.5 
-2.5 ........ 
-0.1 ........ 

1.0 -0.95 
0.5 ........ 

-0.5 ........ 
-1.5 ........ 
-2.4 ........ 

.................................. 
s i 8  ................... 

.................................. 

I.. ...... I.. ...................... 750 
966.31 -1.91 7 0 1 ~ ~ .  j 6.31 869 .................................................................. 1m .............................................................. 1'250 

................................................................. (750 
........I :.. ..... I:::: ............ 1'500 

7903 3.4 
778:s I 13 .9  
765.8 -4.2 
7420 -4.9 
719.0 -5.5 
698.9 -G.1 
696.3 -6.2.. 
674.3 -6.6 
653.0 -7.1 
637.5 -7.5 
632.6 -7.4 
624.0 -7.1 
612.5 -7.8 
583.3 - 9 . 0 .  
581.6 -9.8 
593.5 -9.1 
613.3 -8.0 
633.5 -6.9 
637.5 -6.7 
653.8 -6.4 
656.2 -7.5 
G75.0 -6.6 
697.0 -5.6 
706.6 -5.2 
719.0 -4.6 
742.0 -8.5 
768.1 -2.5 

........ 
0.39 ........ ........ ........ 
0.26 __.__. ........ ........ 
0.19 

-0.24 ........ 
........ 

....... 
0.46 ........ ........ ........ 

-0.35 

0.40 
........ 
........ ........ 

0.42 ........ ........ ........ 

Remarks. 
-1- 

-!- ! -_ 
10/10 St., n. 

Altitudo 01 St.base8bout 750m. 

P. ai. mb. oc. i % m.p.s. I 
1 

1:24 .................... 961.9 0.3 , 85 nnw. 10.3 1 
8.5 1 1:45 .................... 962.0 0.4 1 85 n. 

220 .................... 962.4 -0.2 83 n. 8.5 

242  .................... 962.8 -1.2 84 n. 

259.. .................. 963.1 -1.8 81 nnw. 8.9 

' 

1:21.. .................. 961.9 0.7 1 87 nnw. 10.3 .................................................................. I .................................................................. 
.......................................... I.. ...................... 

.................................................................. .................................................................. 

.................................................................. .................................................................. , 1 

mb. 1 "0. 
961.9 0.7 
949.0 -0.4 
920.0 -3.1 
918.5 -3.2 
891.5 1.6 
885.0 6.6 
843.2 6.4 
865.0 3.1 
891.5 -0.9 

j ........ 1 '87 
91 

100 
100 
76 
50 
49 
64 
81 
95 
93 
85 
81 

in. p. 8. volts. 
lG.3 ....... 
11.7 ....... 
15.1 ....... 
15.3 1,400 
11.7 ....... 
8.0 4 500 
4.7 4:200 
9.7 2,500 

15. ti ....... 
20.3 ....... 
18.8 0 
11.8 ....... 
8.9 ....... I 

........ ........ 
1.06 , ........ 

-2.02 
-0.75 

0.57 

........ ........ 

........ ........ ........ 

6.21 11. 
4.88 n. 
4.71 n. 
4.88 n. 
4.59 11. 
4.11 I n. 914.7 -4.1 

920.0 -3.8 
950.4 -2.4 
963.1 -1.8 

4.13 n. 
* 4.25 mW. 

4.26 m W .  10/10 St., n. 

M a r c h  6, 1918. 
__ 

nnw. 
nuw. 
nnm. 
nnm. 
nnw. 
nnw. 
nnm. 

nw. 

wnw. 
wnw. 
wnv. 
wnw. 

MW. 
nw. 

NIIW. 

w. 
w. 
W. 
WnN. 

wow. 
wnw. 

wnw. 

wuw. 
wnw. 
nw. 
nw. 
nniv. 
nnw . 
nnw. 
nnw. 
nnw. 
nnW. 
m W .  - 

- 
2.13 
2.07 
1.95 
1.86 
1.88 
1.59 
1.34 
1.33 
1.29 
1.21 
1.18 
1.17 
1.56 
1.92 
2.25 
2.96 
3.23 
2.98 
2.33 
2.28 
2.14 
1.89 

1.80 
1.67 
1.40 
1.11 
0.84 
0.80 
0.68 
0.75 
1.21 
1.83 
2.12 

kd A . M .  
831  .................. 1 9 7 2 . 6 1 - 9 . 0 1  7 5 I n n w . I  4 .91 972. 6 

959.2 
928.7 
905.7 
899.0 
870.9 
862.6 
844.0 
818.0 
792.6 
767.5 
751.6 
742.4 
731.6 
719.0 
696.1 
688.1 
696.1 
719.0 
721.7 
742.4 
767.0 

773.1 
792.0 
818.0 
844.0 
870.9 
873.6 
891.5 
899.0 
928.7 
958.8 
971.7 

75 
77 
83 
88 
80 
42 
31 
32 
33 
33 
34 
35 
50 
67 
76 
94 

100 
96 
85 
84 
71 
56 

52 
46 
37 
28 
20 
19 
28 
30 
42 
55 
60 

4.9 
6.4 
9.9 

12.6 
12.5 
12.0 
11.9 
12.5 
13.4 
14.3 
15.2 
15.7 
18.2 
21.1 
21.9 
23.3 
23.8 
22.4 
18. 7 
18.3 
17.5 
16.6 

lop0 st. cu., w. 

1@/10 St. Ca., w. 

10/10 A. St., w. 

396 
500 
750 
944 

1000 
1'250 
1'324 

1' 750 

2 250 
2'404 

2'614 
2' 750 

1' 500 

2: ooo 

2' 500 

3' OOO 
3' 092 
3' 000 

2' 724 
2' 500 
2; 250 

2' 750 

1 500 
1' 250 
1' 226 
1: 041 
1, OOo 

750 
500 
396 

........ ........ 
0 

1,700 

3,500 

........ ........ 

........ 

........ 
5,000 

7, ti00 

9,700 

........ 

........ 

........ ........ 
13 500 
11:ooo ........ 
8,700 ........ ........ 

.................................................................. .................................................................. 
848 .................. 1 972.61 -9.01 751 nnw. I 4.911 .................................................................. .................................. I ............... ......pi. i./j ................... 9:M I 972.6 1 -8.8 1- 70 I-nnw. 

................................................................ 
11:39 ................... 1- 973.0 1 -7.8 1. GO 1 nnw. I 4.5 I( 
................................... .............. 

P. M. 
12:Ol. .................. ........................ ............... ............. 16.4 

15.9 
15.1 
1.4.4 
13.7 
13.6 
11.1 

7.8 
4.9 
3.7 

10.7 

- 4.5 ~ ........ Il;: ; 1 -3.95 
0.65 

-10.4 ........ 
- 7.2 ....... - 6.5 1: ....... 
- 8.8 j ........ 

.................................................................. 
1237 ................... 972 1 -6 5 60 nnw 
1240 ................... 1 972:i I -615 1 60 I nnw: 1 i:: I/ .................................................................. .................................................................. .................................................................. 
12:s  .................. 1 971.71 -6.51 mimw.  1 3.711 

M a r c h  7, 1918. 

I I I -  I I I I I1 

80 
70 
43 
31 

30 
30 
30 
29 
B 
30 
33 
35 
37 
37 
35 
33 
31 
30 
28 
23 
13 
7 

10 
14 
19 
20 
21 
21 
23 
25 
26 
27 
29 
30 

.31 

A. M. I I 
.................................. / ........ ! ........ 1: ....... 1 ........ 8:W ................... 1 9 6 6 . 2 1 - 3 . 5 /  80lsw. ! 6.7'11 396 

500 
sw. 
wsw. 

6.7 ........ Cloud!ess. 
8.0 ........ 

11.0 380 
12.5 ........ 
13.0 ........ 
13.9 1,300 
14.8 2,100 
15.7 ........ 
16.7 ........ 
?I.! , 3,600 

IUW. 
nw. 
nw. 
nw. 
nw. 
nw. 
UW. 
UW. 
nw. 

.......... 
...................... ........ ........ 

96G. 5 

8:n ................... 

............... 
................. ........................ 

11.1 .__.. _.. 
18.9 ........ 
20.1 5,500 
21.2 0,m 
21.1 ........ 
20.6 ........ 
20.1 ......... 
19.7 ........ 
20.8 ........ 
22.8 7,900 
23.5 ........ 
24.7 ........ 
25.5 9,200 
25.0 ........ 
24.1 ........ 
23.3 6,500 
23.1 ........ 
22.4 ........ 
20.8 ........ 
22.5 5,100 

W. 
W. 
W. 
W. 

WnW. 

W. 
W. 
W. 
W. 
w . 
W. 
U'. 
W. 
w. 
W. 
W. 

wnw. 

wnw. 

........................ I ........ 4 ............... 1 ........ 4 250 
Ib:% ................... /..-.666:5.[ 3.3 1 50 1.w. ! 3.1 11 4:406 ..................... ...I. .........I:. ..... .!... . ....I. ...... .I.. ....../I 4; 250 ......................................... ........................ I 4, ooo 

.................. ........................ !..........I..- ..... I ........ I ........~........ !I 3;250 .................................................. 1 ................ ' 3;oOo 

.................................................................. 2 : m  

. 11:42 ................... 1 966.31 G.41  3 7 ~ w s w .  1 3.G11 2,894 .................................................................. 2750 

2, i?Jm .................................................................. 
11.1 ........ 
16:s I ........ 
15.9 ........ Few Ci. Bt., w. 
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Wind. 

OBSERVATIONS AT DREXEL, MARCH, 1918. 

TABLE 12.-Free-air data fiom kite .flights at Drexel Aerological Station, Harch, 1918-Continued. 

Elec- 
tric 

March 7, 19l&Continued. 

Tern- ~t 
io= 

40 
43 
43 
39 
34 
32 

2.34 
2.76 
2.78 
3.10 
3.41 
3.53 

2.6 
3.2 
4.6 
4.7 
4.5 
4.3 
4.1 
3.9 
3.8 
3.1 
2.4 
1.7 
0.9 
0.2 
0.1 - 0.6 - 1.2 - 0.1 
1.4 
2.1 

2.4 2.9 
3.5 
4.0 
4.5 

........ ........ ........ 
-0.57 ........ ........ ........ 

0.08 ........ ........ ........ ........ 

0.29 ........ 
0.46 

........ 

... o:"( 

._ _.___. 
-0.24 

........ ........ 

........ 

........ ........ 

P. 35. .................... 1:Ol 961.9 - 3.6 ........ 84 
949.0 - 4.1 84 
919.3 - 5.5 ........ 83 

1:08. ................... 962.3 - 3.4 32 mw.  19.7 1 030 887.7 - 7.1 0.51 82 

.................................................................. 7501 920.5 - 5 . 8  ........ 81 
1:23 .................... 963.2 - 3.5 84 nnw. 13.4 657 931.8 - 5.4 0.77 81 .................................................................. 500 951.1 - 4.2 ........ 85 

........ 
.................................................................. 1,000 ' 891.0 - 6.9 ........ 82 

.................................................................. 1:ooo ,891.0 - 7.0 ........ 82 

1:37 .................... 964.1 - 3.4 87 nuw. 13.4 396 I 984.1 - 3.4 ........ 87 
- ~ _ _ l _ l _  

II__ -_-_ 

! 
3;83 IlnW. ! 8.0 ........ 9/108t.cU.,MW. 
3.64 nnw. 11.9 
3.19 nuw. 21.2 ........ .4ltitudc 01 St.Cu. baso about 
2.80 nu;v. 30.5 ........ 1,O:fim. 
2.75 nnw. 31.6 3 200 
2.77 nu*. 31.3 ...'. .... 
3.04 nnw. 28.4 ........ 
3.14 nnw. 27.3 1,100 
3.66 nnw. 18.9 ........ Lightsnowbegan1:27p.m. 
4.00 nnw. 13.4 ........ 9/10St. Cu.,nuw. 

........ 

4.0 
9.3 

16.2 
15.8 
14.9 
14.0 
13.1 
13.1 
13.1 
13.1 
13.1 
13.1 
13.1 
14.0 
15.5 
17.0 
18.4 
19.3 
17.1 
24.3 
22.0 

I 
........ I ........ ! ........ 1 
........ 

3 300 ' 
3:800/ ........ 
5,000 ' ........I 
7,500 ........ ........ 
8,700 ........ ........ 

13 800 ...I .... ........ 
15,700 

........ i 

........ 

986.2 
972.9 
956.0 
942.5 
913.2 
884.8 
869.2 
857.7 
831.2 
805.5 
781.0 
756.9 
748.0 
733.4 
710.7 
689.0 
667.2 
654.1 
645.6 
634.6 
644.0 

- 0.5 - 6.5 - 6.4 - 5.5 - 3.4 - 1.4 
0.6 
0.5 - 0.3 - 1.1 - 1.8 - 2.6 - 2.9 - 3.7 - 5.0 - 6.3 - 7.5 - 8.3 - 7.8 - 7.2 - 7.6 

i/ Surface. I At different heights above sea. 

Romarks. Humidity. 

-1-1- -I- 
P. Id. mb. "C. % 

1205 ................... 1 866.21 36 
12:IO.. ................. 966.2 31 

mb. 
791.7 
808.7 
816.0 
842.1 
869.0 
896.6 
900.7 
925.0 
953.5 
966.0 

C. 
-1.4 -1.14 
-3.1 0.44 
-2.7 ........ 
-1.S ........ 

W. 

....... 
wnw. 560 

.................................................. .................................................. .................................................. .................................................. 
12:31.. ................. 966.0 7.8 32 

1238 ................... 966.0 8.4 32 

.................................................. .................................................. 

................ ................ ................ ................ 
wnw. 4.9 ................ 

-0.5 ........ 
0.7 ........ 
3.7 0.81 1.33 

7.0 ........ ........ 

wnw. I 10.5 I 0 
\mw. 

wnw. 
WnW. 

w. 
w. 

6.2 ....... 
5.6 ....... 
5.0 ....... 
4.3 ....... ................ 

W. I 4.0 /j Pew Ci. St., w. 8.4 1 ........ 4.0 1 ....... 
March 8, 1918. 

A. Y. 
8:34 ................... 1 ~ e s . i /  2.61 7 8 I s e .  I 3.711 78 

73 
63 
62 
56 
51 
44 
39 
40 
45 
50 
55 
60 
65 
65 
80 
91 
81 
07 
60 
61 
63 
65 
67 
69 
69 
68 
07 
06 
67 

71 
70 
60 
56 

5.75 
5.61 
5.34 
5.29 
4.72 
4.24 
3.60 . 3.15 
3.21 
3.43 
3.63 
3.80 
3.91 
4.03 
4.00 
4.65 
5.03 
4.91 
4.53 
4.27 
'4.43 
4.74 
5.10 
5.45 
5.81 
5.78 
5.45 
5.15 
4.90  
5.05 

5.86 
5.86 
6.18 
6.30 

SO. 
sse. 
s. 
S. 
5. 
ssw. 
sw. 
SW. 
sw. 
SW. 
SW. 
SW. 
SW. 
SW. 
sw. 
SW. 
sw. 
SW. 
sw. 
sw . 
SW. 
ssw. 
S. 
S. 

sse. 
sse. 

sse. 
sse. 
me. 
ssa. 

sse. 
sse. 

sse. 
SSC. 

........ lop0 St.Cu., sw. ........ ........ 
0 ........ 

1,800 

.................................................................. 500 .................................................................. 750 
843 ................... 1 965.0 1 3.2 1 74 1 so. 3.3 1 702 .................................................................. 1000 .................................................................. 1:250 ........................l..........\........l........I........I.. ...... 
9:07 ................... 964.8 4.0 71 sa. 1 "ijiib'j ........ 1 750 

2'500 
2:750 

2'000 
2'250 

................. 
................... .......................................... j ........................ 

ii:oo ................... 964.2 8.0 53 se. 6.2 
.......................................... I ........................ 
.................................................................. .................................................................. .................................................................. .................................................................. 
11:35 ................... 963.8 8.6 59 s. 6.6 .................................................................. .................................. ................ 

................. 7.0 

................... 7.0 763 

11:55.. 963.6 

12:05 
750 

P. Y. 

........ ........ I2/lOCi.St.,w.; 8/10st.Cu.,sw. 

3/10 Ci. St., w.;7/lOSt.Cu. sw. 

......... 
2, 200 

2,000 

........ ........ 

........ ........ 
1 700 
1: 700 ........ 

4.4 ..... .:. 
3.8 ........ 
3.2 ........ 
2.7 1 0.53 1 
2.9 ........ 

921.3 
923.0 
951.0 
963.4 

* 
8.2 9/lOCi. St.,w.; lflOSt.Cu.,sw. 

4.4 ........ 
7.4 ........ 
8.7 ........ .................................................................. 500 

1212 ...................I 963.41 8.71 5 6 1 8 s ~ .  1 8.211 396 

March IO, 1918. 

I l l  A. If. 
8:43 ................... 
957 ................... 

3/10Ci. 2poci.: W c.; 1/l0St.Cn., 

7/10 Ci., W. 

3.25 s. 
3.25 s. 
3.24 s. 
3.15 s. 

........ ........ 
-0.42 ........ ........ ........ 
-0.81 ........ ........ ........ ........ ........ 

0.31 ........ ........ ........ ........ 
0.51 ........ 

-0.37 ........ 

SSW. 

.......................................... ........I........ ........ I ........................ 1 .......... 1-  ....... ........ I ............... I -  I1 2.85 s. 
2.28 ssw.' 
1.48 ssw. 
1.45 SSW. 
1.49 SSW. 
1.45 ssw. 
1.47 ssw. 
1-43 ssw. 
1.44 ssw. 
1.48 ssw. 

.................................................................. 

.................................................................. io13 ................... 1 985.71-3.91 ' 8 1 / s #  1 6.31  ....................... .......................................... .................................................................. .................................................................. .................................................................. 
5.4 .................................................................. .................................................................. .................................................................. 

1049 ................... 985.5 - 3.0 78 8. 

1.52 I sm. 
i.58 Sw. 
1.68 wsw. 
1.57 wsw. 
1.48 wsw. 

.~~ .................................................................. 

.................................................................. 

.................................................................. 
11:15 ................... j 985.21-1.81 7416. j 
1k20 ................... 985.2 - 1.4 73 8. 

6/10 Of,, w. 
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......... ........ 

........ 

........ 
9, loo ........ 

........ 
8,500 

........ 

........ 

SUPPLEMENT NO. 12. 

TABLE 12.-Free-air data from kite flights at Drexel Aerological Station, March, 1918-Continued. 

-4 .6  ........ - 3.8 0.34 - 3 . 4 '  ........ 
-1 .7  ........ 
-0 .81 ........ 

0.01 ........ 
0.9, ........ 

- 2.51 ........ 

March IO, 1918-Continued. 

( 

A t  W o r e n t  heights above sea. 

51 
51 
48 
42 
37 
31 
25 
19 

Time. 

1.1 ' - 0.6i 
- 0 . 2  ........ - 1 . 9 ,  ........ 

1.61 ........ 
3.01 ........ 

- 2.9 ~ 0.13 - 1 . 6 '  ........ 

1 

18 
29 
43 
52 
52 
54 
64 

........................ j .................................................................. 
9% ................... 964.2 

9:37.. ................. 964.1 

.................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. .................................................................. 
10:06 ................... 963.7 .................................................................. .................................................................. .............................................................. 
11:02 ................... 963.1 .................................................................. .................................................................. 
.................................................................. .................................................................. 

P. M. 
12:08.. ......... 962.4 ................e :::::: .............. ; 

12:69 ................... ' 961.5 

.................................................................. .................................................................. .................................................................. 

.................................................................. .................................................................. 

.......................................... 
7.3 I 61 SSW. 12.5 

7.6 50 ssw. 6.8 

8.8 46 ssw. 12.1 

z . . .  
10.3 44 sw. 14.8 

12.0 40 ssw. 8.9 ......................................... .......................................... 1: ....... 

13.8 38 SSW. 13.4 

.................................................................. .................................................................. .................................................................. 
1:40 ................... 1 960.8 I 14.9 87 SW. 13.4 . 

4.4 
3.3 
6.4 

11.4 
13.0 
12.3 
11.2 
10.2 
9.2 
9.0 
7.7 
6.0 
4.3 
2.9 
2.7 
1.8 
0.8 

-0.2 

........ 
0.66 ........ ........ 

-2.38 ........ ........ ........ ........ 
0.41 ........ ........ 
0.67 ........ 

........ 

........ 

........ 

........ 
27.0 
25.2 
22.6 
19.9 
17.3 
14.7 
13.9 
14.9 
16.3 
17.7 
19.1 
20.5 
21.6 
22.6 
24.7 
23.4 
19.0 
16.6 
15.8 
14.1 
13.4 

........ 3/10 CI.St., 

........ wnw. 
5,600 

3,600 

3,300 wnw. 

........ ........ 

........ 8/10 Ci.Bt., 

........ 
2,400 

........ 
1 500 ...'. .... .___ __.. 

780 
........ 

0 
........ 
........ ........ 7/10 Gist. ,  ........ wnw. 

13.9 
16.1 
12.7 
7.5 
8.0 
9.8 

10.8 
12.0 
14.7 
15.8 

........ 
-2.99 ........ 

0.71 

1.08 

........ ........ 

........ ........ I ........ 

........................I ................................................................... 
2:OO ................... 960.4 

2:W .................. 960.2 

.................................................................. .................................................................. 

.......................................... 
15.4 37 sw. 13.4 

15.8 36 sw. 13.4 

A. M. 
8 3 9  ................. L. 
8:48 ................... 
9:OO ................... 

l o a  ................... 

1038 ................... 
10:44 ................... 

949.1. 7.3 86 

949.0 7.6 83 
................................................. 
................................................. 

948.9 7.8 81 

948.4 9.0 82 

948.2 8.4 85 

948.1 8.4 85 

................................................. 

................................................. ................................................. 

................................................. 

f.3 
6.9 
6.3 
7.8 
10.8 
10.2 
8.9 
7.2 
5.5 
6.0 
7.2 
8.4 

........ ........ 
0.35 ........ 

-2.16 

-0.08 
........ 
........ 

1.18 ........ ........ 

........ 

e. 

B. 
ene. 

-0. 

ene. 

................ 
8.0 

7.8 

6.7 

2.7 

6.4 

................ 

................ 

................ ................ 

................ 

947.8 
936.0 
908.6 
881.0 
876.5 

7.0 ........ 87 
6.3 ........ 89 
4.6 ........ 94 
2.8 ........ 99 
2.6 0.69, 100 

8.72 
8.50 
7.97 
7.40 
7.31 

n. 
n. 
nnw. 
nw. 
nw. 

_I 

Alti- 
tude. 

i I Humidity. 
I 

Win& I 
tric 

Dir. 1 Vel. 1 pi? 
Remarks. 

Vap. 
pres. 

A. M. 1 mb. I "C. 1 1 ' 1m.p.s. 
11:42.. ................. 984.8 - 0.4 %70 S. 7.2 

m. 
3 556 

3 250 

2: 866 
2 750 
2' 500 

1' 750 
1; 500 

1 444 

848 
750 
MH) 
396 

3: 569 

3* OO0 

2' 250 
2' OOO 

1' 250 
1: 000 

- 

mb. 
I. 61 
1.65 
1.90 
2.12 
2.26 
2.21 
2.08 
1.9B 
1.77 
1.53 
1.17 

1.19 
1.74 
2.24 
2.50 
2.78 
3.70 
4.09 
- 

4.81 
4.58 
4.18 
3.95 
4.31 
5.53 
5.84 
5.01 
3.99 
2.99 
2.21 
2.07 
1.68 
1.22 
0.83 
0.60 
0.59 
0.77 
0.84 
0.90 

0.96 
1.04 
1.13 
1.23 
1.35 
1.47 
1.51 
1.6C 
1.87 
1.96 
2.24 
2.64 
2.75 
2.94 

' 2.8G 
3.11 
4-12 
4.79 
6.1s 
6.02 
6.4E 

oc. I - 8.0 ~ 0.61 1 '52 - 7.7 1 ........ 62 
-6.1'. . .  ..... 52 

mb. 
660.5 
665.4 
687.0 
709.3 
721.6 
Td2.0 
755.4 
779.5 
804.4 
830.0 
856.3 

862.8 
883.7 
912.0 
929.4 
940.8 
970.5 
983. 2 

".ips: ; 
18.6 
19.0 
19.5 
19.7 
19.9 
20.3 
20.7 
21.2 
21.6 
22.0 

22.1 
22.9 
24.0 
24.0 
21.4 
13.2 
9. 6 

w . 
W. 
W. 
wsw. 
wsw. 
wsw. 
sw. 
sw. 
ssw. 
ssw * 
S. 

S. 
S. 
S. 
S. 
s. 
S. 
S. 

.................................. I ..................... 4 ,....... . ........................ 1 .......... 1 ........ 1::- ..... 1: ....... 1 ........ .................................. .... ........ 1 ............... 
NOON .................. 1 984.5 70 j S. 1. 7.2 . .................................................. ..................................................... i':::: ........... 
.................................................. I: ............... .................................................................. .................................................................. 

3/10 Ci., w. 

................................................ I ............... 
1237 ................... 1 983.91. 1.51. 6 1 1 %  1. 8.5 

P. M. 
........ j 1 5 000 

4:500 1 .................................. I ................ , ................ 
.................................. I _ _ _ _  ............................. .................................. I ................................ 
12:59 ................... 1 983.51 2 . 5 1  5 8 ! 1  1 5.4 

1:10 ................... 983.2 1 3.0 54 ~ S. 9.8 2/10 Ci., w. 

March 11, 1918. 
___ 

I ' I  

I I 

A. M. I 
9:ll.. ................. 1 964.4 1 6.7 I 49 1 ssw. 1 13:4 / /  964.4 

952.0 
923.6 
905.1 
895.6 
869.0 
861.6 
843.4 
818.1 
794.0 
770.2 
765.6 
747.0 
724.6 
703.0 
684.6 
682.0 
661.2 
641.3 
621.4 

607.6 
621.4 
641.3 
661.2 
682.0 
703.0 
709.0 
724.3 

768.2 
791.4 
815. E 
832.6 
841.1 
859.1 
867.1 
893. i 
908. E 
020. z 
948. e 
960. I 

745. a 

- 

6.7 1 ........ 1 
6.0 ........ 49 

49 
60 
51 
48 
4 1  
39 
35 
30 
24 
19 
18 
16 
13 
10 
8 
8 

11 
13 
15 

17 
17 
17 
17 
17 
17 
17 
17 
17 
18 
16 
16 
16 
20 
27 
29 
34 
37 
37 
36 
36 

ssw. 
ssw. 
sw. 
sw. 
3W. 
9W. 
sw. 
SW. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
w. 
W. 
W. 
Wnw. 
WnW. 

wnw. 
WnW. 
W W .  
W W .  
WilW. 
WnW. 
WnW. 
WUW. 
W. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 

4/10 Ci., w. 

9/10 cm.,  w. 

........ ........ 
1, 100 

3,500 

........ 

........ 

........ 

........ 

........ 
5,200 

5,200 
........ 
........ ........ 

6,200 

6 500 
........ 

5: 700 ........ 
........ 

6/10 Ci.St., w.; 3/10 A&, N. 

3/10 Ci.St., wnw.; 3/10 A&., 

Solar halo, 22' radius, from 
W W .  

11:36 t o  11:55 a. m. 

wnw.; 6/10 A&., 

wnw.; 2/10 A&., 

0.0 ........ 
1.2 ........ 
2.4 ........ 
3.7 I ........ 
4.9 ........ 
6.3 1 0.73 
6.6 ........ 
8.4 ........ 

10.2 .... 
12.0 I:::: .... 

........................ .........I.. .. .~ . .I.. .... -.I.. ..,....I.. ..... .]I 
1:48 ................... 1. 960.6 15 2 38 sw 13.4 

wnw.; 2/10 A&., 

March 13, 1918 (No. 1). 

0. j I 8.0 ll I 1 I I 
396 
500 
679 
760 
887 

1 W  
1'237 

760 
684 
500 
396 

1: ooo 

10/10 St., se. 86 1 8.80 .e. 
91 9.05 e. 

100 9.55 e. 
96 10.16 eso. 
87 11.27 se. 
88 10.96 se. 
90 10.26 sse. 
94 9.55 ose. 
99 8.94 one. 

100 8.72 ene. 
90 9.14 ene. 
85 1 9.37 ene. 

........ ........ 
700 

1 700 
........ 

2: 100 ........ 
1,040 ........ 

0 ........ ........ 

Altitude of St. base about 1,ooO 

Altitude of St. bas$ about 760 

m. 

m. 
loll0 St., 0. 

- I i I I  
March 13, 1918 (No. 2). 

- , I ' I I  

3.6 ........ 10/10 St., nnw.; light fog, nne. 
4.2 ........ Light fog, n.: altitude of St. 
6.6 1 0 1 baseabout660m. 

& Y- .................... .................................................................. 600 .................................................................. 760 .................................................................. l o 0 0  
3s ................... 1 M 8 . 8 j  5 . 6 1  @ I n n w .  I 4.011 1:060 

;:2" I ........ I ........ 10/10 Et., nw.; light fog, nnw. 
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I_ 

Elec- 
tric 

poten- 
tjsl. 

OBSERVATIONS AT DREXEL, MARCH, 1918. 

TABLE U.-Free-air datafPom kitefligrllts at Drmel Aerological Station, March, 1918--Continued. 

March 13, 1918 (No. 2)-Continued. 

I ,  

I 
Remarks. 

, 

At different heights above sea. 

Time. 

ll Surface. I 
Wind. Rela- 

hlti- 
tude. Preasure. 

I (I-- 

P. M. ........................... 
........................... 
........................... 
........................... 
3:55. .................. 
........................... ........................... 
........................... 
423.. ................. 

4:33.. ................. 
........................... ........................... 
........................... ........................... 

- 

Tom- 
para- 
tiire. 

....... 

....... 

....... 

....... 
-0.34 
...... 
....... 
....... 
-1.12 

0.75 

....... 

....... 

....... ....... ....... 

- 
- 1 Humidity. I Wind. 

1 77 
85 
52 
44 
55 
71 
87 
97 
97 
99 
99 

89 

mb. 
7.02 
6.53 
5.99 
5.17 
4.62 
5.63 
7.01 
8 .3  
9.01 
8.34 
6.99 
6.59 
7.02 
7.62 
7.88 

wnw. 
wnw. 
w. 
wsw. 
wsw. 
wsw. 
w. 
wnw. 
wnw. 
wnw. 
nnw. 
Iinw. 
nnw. 
nnw. 
nnw. 

Dolts. 

6,500 

6,500 

2,700 

....... 

....... ....... 

....... ....... 

....... ....... 

....... 
950 

0 

....... ....... Altitudo of St. base about 600 
10/10 St., nnw.; light fog. 
m. 

971.0 
958.8 
930.0 
926.9 
901.0 
8R0.7 
873.5 
846.0 
820.0 
807.6 
820.0 
840.8 
874.4 
878.3 
902.3 
931.1 
9el.O 
9r3.9 

-0.2 
-0.8 
-2.2 
-2.3 
-2.2 
-2.2 
-2.3 
-2.6 
-2.8 
-3.0 
-2.9 
-2.5 
-2.2 
-2.2 
-1.4 
-0.9 

0.4 
0.8 

7.8 
8.2 

21.5 
22.3 
23.5 
24.4 
24.0 
22.3 
20.7 
20.9 
21.1 
21.5 
21.8 
21.9 
18.1 

........ i ........ 
1,600 
1,800 ........ 
5,000 1 ....... ./ ........ 
6,300 1 

........ 
4,500 

........ ........ 

........ ........ 

4.45 
4.11 
3.36 
3.33 
2.34 
1.53 
1.56 
1.67 
1.79 
1.80 
1.82 
1.84 

1.88 1.88 
2.56 
3.35 
4.47 
4.92 

nnw. 
now. 
n. 
n. 
n. 
n. 
11. 
n. 
n. 
n. 
11. 
n. 

n. n. 
n. 
n. 
n. 
n. 

4.43 
4.17 
3.57 
2.99 
2.79 
2.50 
2.24 
2.22 
2.33 
2.15 
1.71 
1.32 
1.25 
1.01 
0.79 
1.00 
1.28 
1.55 
1.93 
1.90 
2.03 
2.12 
2.47 
2.80 
3.00 
3.26 
3.52 
3.59 

n. 
n. 
n. 
n. 
n. 
n. 
now. 
nnw. 
Mtv. 
nnw. 
n. 
n. 
11. 
n. 
n. 
n. 

, n. 
n. 
n. 
n. 
n. 
n. 
n. 
nnw. 
nnw. 
nnw. 
n. 
n. 

I 
A . M .  

8:18. .................. I 952.3 0.4 OS ........................ 1 .......................................... 
828 ................... I 982.2 0,s 69 ........................ j .......................................... ........................................... , 

SI?’. 6.3 396 
500 

8W. . 6.7 736 
750 ........................ 3,000 

982.3 

941.8 969.4 
940.2 
911.0 
883.9 
871.8 
856.8 
846.3 
Rse.8 
883.9 
911.0 
939.3 
944.3 

967.8 
960.1 

955.8 

0.4 ......... 
4.3 1.61 ....... -1.15 I 4.2 ........ 
1.5 ........ 
1.4 0.55 I 
1.5 ........I 
1.6 0.20 
2.1 ........ I 
3.3 
4.6 
5.7 ........ 
5.9 -1.70 

5.6 ........ I 
8.0 ........ 1 

2.8 ........ 1 

........ ........ 

4.2 1.84 i 

88 
01 
46 
45 
33 
20 
20 
16 
10 
12 
18 
24 
30 
31 
33 
41 
49 

4.28 
4.18 
3.82 
3.71 
2.47 
1.36 
1.35 
1.09 
0.69 
0.85 
1.39 
2.04 
2.75 
2.88 
2.72 
3.73 
5.26 

...... 

.... 
9.8 ......... 
4.8 2 700 
4.6 ~ 3:400 
4.1 ~ 3,000 

6.3 1,800 
6.8 1 ........ 
8.3 1 0 
8.6 ........ 
8.6 1 ........ 
7.4 ........ 
6.3 ........ 

.... 

Cloudless. 

ClOUdlSS. 

.......................................... ................I........ 1 1 500 

.................................................................. 1 1’250 .................................................................. 1;ooo .......................................................... 
10:54.. ................. 
10:56 ................... ~ %%; 

1 ........ 1 750 
7.8 50 sw. 6.3 702 
7.9 40 WSW. 1 6.3 603 

Pres- 
sure. 

mh. 
R54.6 
828.8 
803.9 
779.8 
764.1 
779.8 
803.9 
828.8 
844.7 
854.6 
881.0 
889.3 
90s. 0 
938.0 
949.8 

* c. 
3.4 
4.6 
5.8 
6.9 
7.7 
7.3 
6.8 
6.2 
5 .  0 
4.8 
2.0 
1.2 
2.5 
4.4 
5.2 

m. p. s. 
9.8 

13.0 
16.2 
19.5 
21.6 
19.5 
16.2 
13.0 
11.0 
10.6 
9.6 
9.3 
7.4 
5.0 
4.0 

March 14, 1918. 

1 ....... 4 I.. ...... 
I 

A .  11. 
642 .................. 1 971.0 -0.2 54 nnw. I 7.8 11 .......................................... 
.................................................................. ......................... 

................... 904 971.5 -0.4 73 n. 9.4 1 ................................................................... 
917 ................... 972.1 -0.2 76 n. 9.0 
.................................................................. ................................................................... 
.................................................. ........,........ 
922 ................... 972.2 -0.3 70 n. I 9.4 .......................................................... 1 ........, .................................................................. .................................................. 

74 
‘n ......,.... ~,.4., 

9:45 ................... 972.9 0.1 
........................ .a 
................,.... ..................................... ....... .................................................. ......../........ 
10:21 .................. 973.9 0.8 70 n. j i . 4  

_ j  

I 
9/10 A&., nw. 

Fnint bcgan solar 934 halo a. h. 22” and radius con! 

t imed  at  end of flight. 
........ , ........ ........ l i  0.12 j 1.. ........ .i:ii.i 
1::::::::i 
........ 

........ ! ........ 
9/10 A.St., nw. 

March 15, 1918. 

A.  M. 
805 ................... 1 9119.91 -2.21 87111. 1 2.711 I::::::::/ ........ 

! I  
8 10 ci St wsw. 
dolar h a i ~  220 radius, from 

8:15 to  9:i0 a. m. 
396 
500 
750 

1 000 

1 250 

1: 524 
1 655 
1’ 750 

2 250 
2’ 307 i 500 
2: 713 
2 500 
2: 250 
2 000 
1’ 750 
1’718 
1: 575 
1 500 

859 
750 

306 

1: 112 

1’500 

2: 000 

1’260 
1; 000 

500 

970.0 -2.5 
946.0 g88’g I -%* -3.3 

87 
84 
77 
69 
66 

64 
64 
57 
55 
48 
4 1  
40 
35 
30 
35 
41 
46 
52 
53 
58 
59 
62 
64 
60 
62 
51 
47 

r6 

2.7 
...... .................................................................. ........................ I ........................................... .................................................................. 

9:12 ................... i 9 8 9 . 2 i  0.01 09iI1. ! 3 . l : j  
.................................................................. 

016.7 I -4.1 ........ 
0.31 1 ........ 12.3 ....... 

11.8 ‘: ....... 
11.8 1 ........ 
11.6 c ........ 
12.1 I 2,200 

........ 
0.56 

-1.45 

........................ ........ 
9:23.. ................. 
g:a1.. ............... ..I 
.................................................................. .................................................................. .................................................................. 
9:57 ................... 1 980.2/ 0.8 5 9 . n n w . i  
........................ ..........I........ ........................ 
10:40 ................... 989.7 1 1.8 55 nnw. 

........ ........ ........ 
0.48 ........ 

........ ........ ........ 

........ 

........ 
3,100 ........ ........ 

........ ........ ........ ........ 
1,800 ........ ........ 

78i.8 I -7.6 
775.9 1 -7.9 
757.4 -8.8 
736.9 -9.8 
757.4 -8.9 
781.8 -7.9 

8/10Ci.St., wsw. 

.................................. ................ ........ I I ........................ j .......... /::::::::I. ....... I :::::::: j :::::::: .................................. , ................ 806.9 ’ -7.0 

837.4 -5.8 
852.9 i -15.6 
861.2 I -6.3 
889.0 I -5.1 

833.9 j -5.9 ........ 
j -E j 1059.. ................. 

11:m ................... 
........................ ........j.”..... ....... ....... ....................... -1:: ........ .......I : ....... I::::::::/: ....... / j  ........ ........ ........ 

1.38 ........ ........ ........ 

........ 
0 1  8.1 

7. 4 
6.4 
4.1  
3.1 

.................................................................. 
11:zo ................... 1 989.9 1 3.0 1 50 1 nnw. 1 3.1 / j  ................................................................... ........ ........ 

........ ........ .................................................................. 
11:32 ................ -..I 989.91 3.11 47/11. 1 3.111 989.9 1 3.1 

March 16, 1918 (No. I). 

s w  . 
S W  . 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
WSW. 
wsw. 
wsw. 
WSW. 
sw. 
sw. 
sw. 
wsw. 
wsw. 
WGw. - 

.................................................................. 1250 

.................................................................. 1:500 10:OR ................... 081.3 5.7 54  sw. 6.3 1’361 

10:zo. ................. 1 981.0 I 0.3 I 53 1 WSW. I 6 . 4  11 1,597 

........................ ..........I ........ 1 ........ 1 ........ ’ ........ 1 500 
1058 ................... 980.1 8.0 49 wsw. ! 6.3 I1 396 

I I I I I II 
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'rime. 

SUPPLEMENT NO. 12. 

Wind. Tlcm- Rcla- 
Pressure. pcra- kls&- Alti- 1 tude. 

I 
ity. Dir. 1 Vel. 1 

I 

TABLE lZ.-Free-air datafiom Lite j l fgh t s  at Drexel Aerological station, March, 1918-continued. 

March 16, 1918 (No. 2). 
- ___I 

__ 
Vel. 

n.p. 8. 
8.0 
8.4 
9.0 
8.9 
8.5 
8.1 
7.7 
7.3 
7.0 
6.7 
5.8 
4.8 
3.9 
3.9 
3.9 
5.7 
7.4 
9.1 

10.1 
10.0 
9.8 
9.5 
9.3 
9.1 
9.0 
7.6 
6.7 

poten- 1 
- _ ~ -  

ti*'. I 
volts. ........ Cloudless. _.__. _.. 
1,280 

........ 
1 600 
2'500 

3:lOO 
........ 
........ 

0 j 

2'800 

2,000 ........ ........ ........ ........ 
2,100 

1,900 

1,040 

........ 

........ 

........ 
0 ........ ........ ........ ........ Cloudless. 

9.1 
7.8 
6.4 
5.1 
3.7 
2.8 
2.5 
1.6 
0.6 
0.3 

-0.3 
-0.3 

0.9 
2.1 
3 . 3 . .  
4.0 
4.7 
6.6 
8.4 

10.3 
12.1 
12.8 
15 .6 . .  
16.1 

........ 32 ........ 28 ........ 24 ........ 19 ........ 15 
0.54 12 ........ 11 ........ 8 ........ 5 ........ 2 
0.42 2 

........ 2 ........ 2 

........ 2 ...... 2 
0.74 2 ........ 4 ........ 8 ........ 1 2  ........ 18 ........ 20 
1.79 21 ...... 23 ........ 24 

970.1 
959.0 
954.3 
929.5 
027.5 

2.2 ........ 
6.3 ........ 
7.5 -3.93 

11.9 ........ 
12.4 -2.39 

728 ................... 1 970.1 

7:3U ................... 970.1 

7 5 8  ................... 970.3 

820 ................... 970 2 

825  ................... 970.1 

.......................................... 

.......................................... 

........................ 1 .................. 

.......................................... I 

2.2 

2.2 

4.0 

5.6 

5.8 

7.2 
8.3 
7.5 
7.4 
6.9 
3.7 

....... 
0 ........ ........ ........ ........ ...... ...... 9/10 Ci.St., wnw. 

A. M. 
903 

910 ................... 
................... 

923 ................... 

9:45 ................... 
1005 

.................. :..... 
11:17 ................... 

11:46 ................... 
.... .h.. 
.... ......................................... 

................... 
.......................................... 

P. M. 

963.5 10.9 30 sw. 9.8 396 .................................................................. 500 
963.5 10.7 29 sw. 8.9 741 .................................................................. 753 .................................................................. 1,000 .................................................................. 1,250 
963.5 12.0 30 sw. 10.3 1,467 .................................................................. 1 500 

.................................................................. 2,000 

.................................................................. 2,250 
963.5 13.8 23 sw. 8.5 2,359 .................................................................. 2 500 
963.5 15.3 j 21 sw. 8.5 2:752 .................................................................. 2,500 

963.6 21.0 , 14 sw. 10.3 , 1'848 

963.3 22.8 10 sw. 11.6.1 1,279 

.................................................................. 1: 750 

1: ....................... 2,250 .......... ........I ........................ 2 000 

.................................................................. 1: 750 .................................................................. ' 1,500 

......................................................... I 1:ooo 
.................................................................. I 1 250 

.......................... ' 500 
NOON..  ................ 963.1 

1206 ................... 1 803.2 
I 

23.9 

24.5 j 0 sW. 10.7! 390 

9 SW. 13.0 !, 745 

.10.9 
13.6 
23.0 
19.9 
18.5 
17.1 
15.9 
15.6 
13.6 
11.6 
11.2 
8.7 
7.8 
0.2 
8.0 
9.8 

11.6 
12.7 
13.4 
15.3 
18.9 
17.1 
18.5.. 

........ 30 ........ 24 
-2.M 11 ........ 11 ........ 9 
........ 7 

0.56 5 ........ 5 ........ 4 ........ 4 
........ 3 

0.81 3 ........ 3 
0 . a  3 ........ 3 ........ 2 ........ 2 
0.74 2 ........ 2 ........ 1 
0.56 1 ........ 1 ____._ 2 

9.8 
16.2 
35.9 
39.8 
27.9 
24.9 
22.4 
22.5 
22.9 
23.4 
23.9 
24.1 
21.1 
15.0 
17.9 
23.2 
22.4 
23.8 
24.8 
27.3 
29.6 
20.0 
24.1 
19.0 
13.2 

10.7 

........ 5/10CISt.,n.; ........ 
0 

........ ........ 
1,500 

........ 

........ 
2,400 

3,300 

4.200 
3,600 

........ 4/10 Ci., IlW. 
2,700 ........ 

........ 
1,530 

........ 
0 

........ 

........ 

........ 

........ 

........ 

........ 

....... _I 4/10 Ci., 11w. 

13.9 ........ 
14.6 ........ 
16.3 ........ 
17.2 810 
17.1 ........ 
16.9 ........ 
10.8 1,700 
16.9 ........ 
17.4 ........ 
18.0 ........ 
18.2 3,100 
17.3 ........ 
14,Q ......... 

I Surface. II I 
I At different heights above sea. 

I I Humidity. Wind. Remarks. - 
Vap. 
pres. 

mb. 
4.55 
4.43 
4.06 
3.70 
2.9s 
2.31 
1.67 
1.19 
0.90 
0.80 
0.55 
0.45 
0.12 
0.12 
0.12 
0.13 
0.14 
0.15 
0.16 
0.34 
0.78 
1.32 
2.02 
2.82 
3.10 
4. OR 
4.39 

__ 

__ 

Frs-  
sure. 

- 
mb. 
978.0 
905.9 
947.3 
937.1 
908.8 
851. 6 
855.0 
829.2 
811.7 

779.0 
754.7 
731.7 
731.2 
731.7 
754.7 
778.4 
803. ( 
818.5 
828.4 
854. ( 
880.4 
907. ( 
934.: 
944. i 
962. 
974. : 

804. a 

Dir 
___ 

WSW. 
WSW. 
SW. 
sw. 
sw . 
wsw. 
wsm. 
W. 
w . 
pi. 
W. 
wnw. 
u'nw. 
wnw. 

wnw. 
wnw. 

W. 
W. 
w . 
W. 
wsw. 
wsw. 
sw. 
sw. 
SW. 
sw. 
sw. __ 

-1-1- 
P. 1. 1. mb. "C. 

1:00 ................... 978.0 13.2 
m.p.8. 1 

'30 I WSW. 1 8.0 1; ........................ .... gii..;.j. ............................... 
195.. ................. 13.5 29 WSW. 1 7.6 1 .................................................................. .................................................................. ................................................................... .................................................................. .................................................................. 
203 ................... 976.7 13.9 30 WSW. 7.6 .................................................................. .................................................................. .................................................................. ........................ .... ........ ........ ........ 
324 ................... .......................................... .....I... ..ll 
........................ 1.- ........ j ........ 1::: ..... I ................ .................................. ........I... ...../. ............... 
.................................................................. 
3:48 ................... 975.2 16.3 23 wsw. 7.6 .................................................................. .................................................................. .................................................................. .................................................................. 

................. 
................... 

- 
March 17, 1918. 

I nw. 
nw. 

UW. 
................ 

3.7 

nw. 3.3 
................ 
................ 

' nw. 3.3 1 

73 

72 

67 

63 

63 

....... 

..... >. 

....... 

....... 

5.23 nw. 
5.83 nnw. 

I I I I I , 
March 18, 1918, series (No. I). 

963.5 
951.0 
925.0 
924.0 
697.3 
871.5 
849.6 
846.0 
821.5 
797.7 
774.1 
763.9 
751.0 
723.1 
751.0 
774.1 
797.7 
812.6 
822.0 
846.8 
869.0 
872,O 
897.3 
925.0 
951.0 

963.2 

3.91 
3.74 
2.57 
2.56 
1.92 
1.36 
0.90 
0.89 
0.02 
0.55 
0.40 
0.34 
0.33 
0.24 
0.32 
0.24 
0.27 
0.29 
0.31 
0.17 
0.19 
0.20 
0.43 
0.46 
1.98 

2.17 

4/10 Ci., nw. sw. 
sw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
WSW. 
wsw. 
wsw. 
WYW. 
wsw. 
WYW. 
wsw. 
wsw. 
wsw. 
wsw. 
WYW. 
wsw. 
wsw. 
SW. 
SW. 
STV. 

SV'. 

March 18, 1918, series (No. 2). 

---I- 
- - 

8 

-- I 

........ 1 

::::::::I 
........ , 

1.36 1 
I ........ 

0.63 1 
........ ........ ........ 

0.87 ........ ......... 

I I I I I/ 
P. m. 

1254.. ................. 1 WZ.B( 24.91 8 4/10 Ci., nw. 

4/10 Ci., nw, 

962.6 
951.0 
924.0 
909.8 
897.3 
871.4 
849.4 

750.0 

........................ I .......................................... 
................................ 1 25-01 6 1 SW. 1 13.0 1 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................. ........................ 1 ..........I ........ I ..... ___I ........ 
i:i6 ................... 962.5 25.1 6 sw. l...ii:i.li 

: 

........................ j._ ....... _ j  ........ 1. ....... \ ........ j ....... _ j i  .................................... ............................... / :I .................................................................. 
1:31 ................... j 962.5 1 25.5 1 8 1 8W. 1 12.5,!1 ................................... ................................ / 

, ..................i..../.......... ................................... . .  
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TABLE 12.---E3.ce-air data from kite flights at Drexel Aerological Station, March, 1$18--Continued. 
March 18, 1918, series (No. 2)-Continued. 

Wind. - 
Vel. 

Elec- 
tric 

poten- 
tial. 

m. p. s. 
13.1 
12.8 
11.4 
11.4 
11.4 
12.9 
14.4 
15.5 
15.5 
15.5 

VOU& j 
3,700 ........ 
3,500 ........ ........ 

........ ........ 
2,100 ........ 

2,000 

15.4 
15.4 
15.4 
15.5 
16.6 
15.6 

........ ........ 
700 ........ ~ 

........I 
0 ! 

Sirface. I A t  different heights above sect. I 
- 

I I Humidity. Iloruarks. - 
Vap. 
pres. 

- 
Dir. 

r. M. m. v. 8.  
1:48 ................... 1 '%i.51 % S / S W .  ia.o/I z&l $ j . 4  .................................................................. 2.750 727.7 

"c. %, 
5.4 0.01 
5.1.. ...... 4 
4.1 ........ 4 

4.1 ........ 4 
5.3 ........ 4 
7.0 ........ 4 
7.4 0.82' 4 
7.9 ........ 4 
0.0 ........ 4 

12.0 ........ 4 
13.4 0.87 4 
14.1 ........ 4 
16.3 ........ 4 
19.0 ........ 4 
10.5 1.35 4 
21.2 ........ 1 5 
24.6 ........ ' ti 
26.0 ........ 

4.1 0.44, 4 

wsw. 
wsw. 
sw. 
sw. 
sw. 
SU'. 
sw. 
sw. 
SW. 
sw. 
sw. 
sw. 
sw. 
SN. 
sw. 
sw. 
SW. 
sw. 
sw. 

1 3 ; O O O  705.4 

1 3:OOO 706.4 
................. 13.4 3 008 704.8 

2,75n 727.7 

~2.5 . .  962.2 

................................................................... z 500 750.0 

................................................................... 2 250 773.0 

.................................................................. ~ 2:OOO 796.2 
1750 820.4 

3:06 ................... 061.8 25.7 4 sw. 14.3 j 1'531 837.3 

3: a... OE1.7 25.7 5 ................ sw. 12.5 1 876 959.8 ................................................................... 750 923.0 .................................................................. 590 949.9 
3:30.. ............ ..-..I 961.0 26.0 G S W .  11.6 ,  396 061.6 

2:48.. 001.9 26.0 4 sw. ................. 12.5 i 2:312 787.1 

............................................................ ......, 1'500 845.0 ................................................................... 1'250 870.7 ................................................................... 1:OOo 806.6 

.................................................................. 

3/10 Ci., mv. 

14.8 1 ........ i 
12.5 ........ 
11.6 ........ 2/10 ci., U1V. 

March 18, 1918, series (No. 3). 

I I 

I I. 

6 

7 
7 
7 
7 
7 
7 
7 
7 
8 
8 
6 
7 
7 

a 

7, 
h 
6 
6 
8 
7 
7 
7 
7 
7 
7 
7 
7 
7 

17 

2/10 Ci., nw. 

1/10 Ci., nw. 

25.7 ........ 
24.2 ........ 
20.7 ........ 
18.4 ........ 
16.1 ........ 
13.8 ........ 
11.5 0.92 I 10.1 ........ 
8.6 ........ 
5.7 0.68 '  
7.3 ........ i 
3.7 ........ I 

1.98 SW., 
1.81 sw. 
1.72 SW. 
1.71 SW. 
1.48 sw. 

........ ........ 
0 

500 

1,400 

........ 

........ ........ 

........ 
2, 100 

28M) 
........ 

2: m 

................. 

...... ................ ........................ ........................ ........................ 
5:11..... ............... ....... 

.................. 
........ 

6:17 .................... 
6:32.. .................. 
.............................................................. .................................................................. 
.................................................................. .................................................................. ................................................................... 
6:48 .................... .................................................................. .................................................................. 
7:02 .................... 061.5 18.6 17 ssw. 8.9 
7:05 .................... 981.5 18.5 17 SSW. 

1.28 sw. 
1.10 sw. 
0.95 sw. 
0.87 sw. 
0.78 S\Y. 
0.61 sw. 
0.55 sw. 
0.48 sw. 
0.48 sw. 
0.47 sm. 
0.48 SW. 
0.55 sw. 

0.63 wsw. 
0.88 wsw. 
0.w wsw. 
0.91 wsw. 
0.92 wsw. 
1.06 wsw. 

0.53 0.60 wsw. WSW. 

1.6 ........ 
1.6 ........ 
3.4 ........ 
5.1 ........ 
6.0 ........ 
8.4 ........ 
9.7 ........ 

10.9 0.86 

........ ........ ........ ........ 
2,200 

1,700 

I, 100 

........ 

........ ........ 

........ iyiio 

........ ........ ........ 

1/10 Ci., nw. 

11.1 ........ I 
13.2 ........ ! 
15.4 ........ 
16.6 0.70 
17.4 ........ 
19.1 ........ 
20.9 4 . 2 3  
IS. 5 ........ 

1.22 sw. 
1.32 sw. 
1.39 sw. 
1.55 ssw. 
1.73 ssw. 
3.62 ssw. Fow Ci., nm. 

March 18, 1918, series (No. 4). 
- L ._-. ____-__I__- 

8.9 ........ Few Cl., nw. 
13.0 ........ 
20.9 0 
22.5 ........ 
24.5 420. 
23.8 ........ 
20.5 ........ 
17.3 ........ 
14.8 1,280 
14.3 ........ 
1 3 3  1500 
12: 4 2'500 Cloudloss. 
11.5 l:i00 
11.7 1 700 
11.8 1:3M) 

14.6 ........ 
16.7 ........ 
16.7 _._._._. 
17.7 18.3 ........ . O  1 
13.1 ........ i 
8.5 ........I Clnudnoss. I 

~ 

I 
17.6 ........ 1. 14 
18.5 ........ ~ 14 
20. I -0.82 ~ 14 
la9 ......... I 14 
17.3 14 
16.8 ... !.8!.[ 14 

i6.i 
,........, 14 ........, 14 

11.9 ........ 14 
10.7 ........ 1 12 

8.5 0.38 I 8 

lL9 o*06 I l4 

9.3 0.551 7 

9.6 ........ ~ 10 

7.9 ........ ! 7 
10.3 ........I 7 
11.7 ......... 8 
13.1 ......... 9 
14.4 ........ ~ 10 
15.8 ........ 10 
17.2 ........ i 11 
17.9 -1.77 1 
15.8 ........ 1 ii 
14.0 ........ 1 19 

I 

P. x. 
,:42.. 981.5 17.6 ' 14 SSW. 1 8.9 396 

7:61.. .................. 901.8 17.4 j 14 ssw. 9.4 001 

8 : ~  .................... 961.5 16.9 . 15 SSW. 11.6 920 

.................. :__.._ .................................... I ........................ 500 

.................................................................. 750 

................................................................. 1000 ................................. .I.. ... ...I- ...................... 1'2.50 .................................. !........I.. ...................... l:m 

.................................. ........I........ ................ 1,750 ................................................................. 2M)o 

..........................................I.. : ..................... 2'250 

8:13. ................... 961.6 1 17.0 1 14 SSW. 12.1 1,742 

8:50 .................... 081.7 16.6 1 15 SSW. 12.5 2:487 

9:28.. .................. 

........................ 
750 

10:oz.. .................. 
................. 

2.82 ssw. 
2.88 ssw. 
3.2e ssw. 
3.06 ssw. 
2.78 6sw. 
2.68 asw. 
2.42 asw. 
2 17 ssw. 
1:9a I ssw. 
1.95 8sw. 
1.54 sw. 
1.20 SW. 
0.89 sw. 
0.75 sw. 
0.82 sw. 
0.M sw. 
1.10 sw. 

rl.36 sw. 
1.64 ssw. 
1.80 9sw. 
2.16 8sw. 
2.28 ssw. 
2.89 ssw. 
3.04 ssw. 

... . . . . . . . . . . . . . . . . . . . . . I . . . . . . . . . .  .............................. I 

........................ j .......... ........ I: ....... j: ....... j ........ (1 !,$! 1 g:: 1 
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Elec- 
tric 

poten- 
tial. 

SUPPLEMENT NO. 12. 

Remarks 

TABLE lZ.-Free-air data from kitejlights at Drexcl Aerological Station, March, 1918-Conlinued. 
March 18.19, 1918, series (No. 5)-Continued. 

__-- __----I-_ ____ 
I I1 

-~ ~ I Time. 
Pressure. pera- 

tura 

II SurIace. I 
Aiti- 
tude. 

Wind. Rela- 
tive 

humid- 
ity. ~ i r .  / vel. 

I 
I ___ - 

volts. 
1,100 ....... 

P. M. 
11:16 .................. ........ 

........ ....... 
................ 

_..-.I_- 

- 

.......................................................... ........ 

.......................................................... 2,500 
A.M. .................. 

................. 

.................................. ............... ...... ................ ........................ .................................. 
................. 
................ 

1:04.. 

c. 
12.4 
11.2 
10.0 
9.8 

6 .3  X.? 

Prm- 
sire. 

I_ 

mb. 
859.4 
844.6 
820.0 
795.1 
791.9 
771.5 
748.5 

727.4 
748.5 
771.1 
795.1 
820.0 
844.0 
849.8 
870.0 
896. 0 
932.2 
931.4 
931.3 
963.3 
I_ 

........I 18 ........ 17 ........ 16 
0.49 1 16 ........ 15 ........ 1 14 

I 

At di€ferent heights above sea. 

4.8 
6.5 
8.2 
9.5 

10.8 
12.1 
12.4 
13.0 
13.7 
14.5 
14.7 
11.5 
9.6 

! I Humidity. 

0.71 I 13 
........ 1 13 

0.52 ' 12 ........ 11 ........ 11 ........ 10 
0.30 10 ........ 12 ........ 13 ........ 15 

-1.81 1 16 ........ 1 23 ........ 1 27 

__ 
................ A.M. 

2:21.. 

228 .................. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................................. .................................. 
243.. ................ .................................. 
.................................. 

... .... 396 963.5 7.9 : 34 .......................................................... ........ 1 5 0 0  951.1 9.9 ..... ..., 33 
963.5 1 7.8 36 sw. 7.0 700 928.9 13.8 -1.94 31 

903.5 1 7.2 34 sw. 7.8 1,356 856.0 12.0 0.26 24 

I 

i::::::::: ....................... 1,250 870.0 12.4 ........ 25 

963.5 j 7.9. 34 sw. 

........ ........................ 750 923.4 13.7 30 ............... 1:::: .... 1,000 896.2 13.0 ........ 28 

! ! 1500 844.7 11.4 23 
'...... 1'750 819.6 10.1 22 

........................ ........ ........ .. ........ ........................ 

March 19, 1918, series (No. 6). 

i 
............... 8.2 

328 .................. 7.0 

7.4 

2: 54... 

3:45 

4:04 .................. 963.5 7.7 31 sw. 7.4 

.................................................................. .................................................................. .................. 963.5 I 7.4 32 sw. .................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. .................................. ............................... 
425 .................. 963.5 7.3 32 sw. 7.4 

4.41. ................. 963.5 6.4 34 sw. 7.0 
.................................................................. 

I___ 

2:OOO 794.9 8.8 ........ 21 
2 006 794.5 8.8 0.52 21 

2 700 730.0 4.1 0.58 19 

2,233 772.6 6.4 0.73 18 

2:250 771.0 7.1 20 
2,500 748.0 5.5 20 

2:500 748.0 5.1 19 

1,750 819.6 9.9 17 
1,670 827.2 10.5 0.38 17 

1250 870.0 12.1 ........ 17 

750 923.4 13.9 18 
710 927.7 14.1 -2.45 18 
500 951.1 9.0 ........ 29 
396 963.5 6.4 ........ 34 

........ 

........ 

........ 
2,250 771.0 6.3 ........ 18 

2,000 794.9 8.1 ........ 18 

1,506 844.7 11.1 ........ 17 

........ 

1:000 896.2 13.0 ........ 18 ........ 

14.1 
13.0 
11.9 
11.0 
11.5 
12.1 
12.1 
13.3 

963.5 
951.5 
938.6 

-3,100 ........ ........ 
3,900 ........ 
2,500 ........ 

........ 

A. M. I 
5 : s  .................... 963.5 I 6.6 1 32 sw. 

- 
Vap. 
pres. 

8.6 396 

mb. 
2.87 
2.59 
2.26 
1.96 
1.94 
1.64 
1.36 

1.12 
1.26 
1.30 
1.31 
1.42 
1.41 
1.44 
1.80 
2.04 
2.48 
2.68 
3.12 
3.23 

8.6 ........ 
15.4 ........ 
23.0 0 
20.6 ........ 
17.2 1,400 
16.9 ....... 
15.4 ........ 
14.9 ........ 
12.7 2, 600 
12.6 ........ 
12.2 ........ 
11.9 3,900 
11.5 5,100 
11.5 ........ 
11.0 ........ 
10.5 I 6,200 
10.5 ........ 
10.6'  ........ 
11.3 1 5,000 
11.4 ........ 
11.4 ........ 
11.4 3 700 
11.4 ...'. .... 
11.4 / 2,300 
11.4 1 ........ 
12.3 ........ 
13.1 ........ 
13.9 1 1,510 
14.7 ........ 

Wind. 

Pew Ci. St., WW. 

1/10 Ci. St., WSw, 

Dir. 

6 .6  ........ 
9.91 ........ 

13.4 1 -3.13 
13.2 ........ 
12.8 1.79 
12.8 ........ 
11.8 ........ 
10.8 ........ 
10.1 0.36 
9.8 ........ 
8.3 ........ 
6.9 ........ 
5.5 0.59 
5.4 ........ 
4.3 ........ 
3.2 ........ 
2.7 0.36 
3.0 ........ 
3.8 ........ 
3.9 0.61 
5.11 ........ 
0.6 ..__.. 
8.2 1;: ..__._ 
9.6 1 0.43 
9.6 ......... 

10.7 ........ 
11.8 ........ 
12.8 ........ 

. 13.9 ........ 
14.0 1 -3.81 
7.6 1 0.92 
8.1 ........ 
9.11 ........ 

SSU'. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
SSW. 

ssw. 
ssw. 
ssw. 
ssw. 
swv. 
SW. 
sw. 
aw. 
sw 
SW. 
sw. 
SW. 
sw. 

32 
33 
34 
32 
28 
28 
26 
24 
22 
22 
'LO 
19 
18 
18 
17 
16 
16 
15 
15 
15 
15 
1 4  
14 
13 
13 
14 
14 
15 
16 
16 
18 
23 
33 

__ 
sw. 
SW. 
sw. 
SW. 
sw. 
sw. 
SW. 
sw. 
sw. 
sw. 
sw. 
sw. 
SW. 
sw. 
sw. 
sw. 
sw. 
SW. 
SW. 
sw. 
sw. 
SW. 
SW. 
sw. 
SW. 
sw. 
sw. 
__ 

sw, 
sw. 
wsw. 
wsw. 
SW. 
SW. 
sw. 
sw. 
sw. 
sw. 
sw. 
ssw. 
ssw. 
YSW. 
SSU'. 
ssw. 
ssw. 
SSW. 

ssw. 
sw. 
sw. 
sw. 
sw. 
sw. 
wsw. 
wsw. 
wsw. 
WSW. 
wsw. 
wsw. 

Vel. 

- 
1. p. 8. 

15.5 
14.8 
13.5 
12.2 
12.0 
11.4 
10.8 

10.2 
11.1 
12.1 
13.3 
14.4 
15.6 
15.8 
19.0 
23.1 
27.1 
28.3 
17.2 
10.1 

....... , 
2 200 ' 
2:700 1 Few ci., ntv. 

I ....... I 
2 300 1 
ai500 1 ....... $ 1  ........ 

........ 

........ 

-.*i.l ........ ........ j Few Ci.St., wsw. 

6.6 ........ Fen Ci.St., wsw. 
6.7 ........ 
7.0 ........ 
7.0 7.3 I 1 01 

7.6 , ........ 
7.8 2,200 

........ 

9.0 I ........ 
11.51.- _.__.. 

14.6 ........ 
16.9 ........ 
19.8 ........ 
21.4 ........ 
25.9 ........ 
13.3 1 ' 0 1 
7.0 ........ Few CXSt., wsw. 
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TABLE 3.Z-Free-air data from kite jlighls at Drexel Aerological Station, March, 1918-Cont~nued~ 

March 19, 1918, series (No. 8). * 
--------.. - ._.___ _Ic_l---_l ____I _-___-I__ 

r i  I 
- 
Eiee- 
tric 

loten- 
tial. 

57 

Remarks. 

....... ....... 

5,300 

5, OOo 
2,900 

2,100 

....... 

....... 

....... ........ 

....... 
0 ....... ....... ....... 2/10 ci .  St., wsw. 

A. M. 
8:OQ .................. 4 964.2 9.4 

823.. ................. 904.2 10.4 

........................ , .................................................................. 

.................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .................................................................. 
9:OO.. ................ 964.2 12.7 .................................................................. .................................................................. .................................................................. .................................................................. 
.................................................................. 
9:55 ................... 963.8 15.0 .................................................................. 
.................................. 1 
11:02 ................... 9G3,5 18.2 
11:05. .................. 1 903.5 I 18.3 .................................................................. ................................................................... 

3.1 306 41 s. .......................................... 500 
750 

39 s. 3.6 865 
1 000 

1 500 
34 s. 5.4 1.'652 

I 

........................ 1:250 

1: 760 

2'500 
2'750 

30 sw. 6.3 2;996 

................................ 3'500 

3: 750 

$E 

3 250 

24 ssw. 
24 5571). k: I 

4,000 

9.4 
10.8 
14.0 
15.5 
14.6 
12.8 
11.1 
10.0 

........ ........ ........I 
-1.30 ........ ........ 

0.70 
........ 

3.1 
5.9 

12.5 
15.6 
14.3 
11.8 
9 3  
718 
8.2 

10.1' 
g.l 

........ ........ 1 
1,600 ........ ........ 
2,500 
3200 
4:oOO ........ ........ j 

....... ./ 
9.3 
7.6 

2.0 
2: : 

........ 1 ......... 
: : : : : : : :I ......... 

........ ........ 
10,600 

11,m 
........ 
........ 

6/10 Ci., -0.3 
-2.1 
-3.8 
-4.5 
-4.1 
-2. 9 
-1.8 

0.4 
1.5 

2.2 
2.8 
4.3 
5.8 

-0.7 

........ 

........ 
0.57 1 ........ 

I ........ 
........ i ........ I 

........ 

........ 

........ i 

I 
0.00 ' 

........ I 
I ........ 

........ 

69 
66 
50 
49 
4 1  
45 
44 

_-._ . 

8.06 
7.35 
6.14 
5.86 
5.08 
4.36 
4.17 

966.8 
953.6 
933.2 
926.7 
898.3 
872.3 

~ -- ~- 

I 11.6 ........ 
11.0 ........ 
10.0 1 0.55 
9.6 ....... 
8.1 1: ....... 
6.5 ........ 

II Surface. I At different heights above sea. 

1 I Humidity. Wind. Time. 
T=- Rela- tive 

ity. Dir. 1 Vel. \ tude. slue. 
- 
Vel. 
__ 
%. p. s. 

4.0 
7.9 

17.2 
17.6 
17.9 
18.2 
18.0 
16.0 
13.9 
11.8 
10.4 
10.7 
11.9 
13.1 
14.3 
15.4 
13.1 
10.8 

9.4 
9.6 

10.1 
10.5 
10.8 
11.0 
11.6 
12.2 
12.8 
13.3 
13.1 
11.8 
11.2 

Dir. --I /--/---/__../_.-I l/--l---- 
c. ' I  

12.2 I ........ 1 

1 
12.7 I ........ I 
13.8 
13.9 1 -0.46 
12.7' 

11.5 1 ........ 
10.5 . 
9.6 1.::::::: 
8.6 ,... ..... 1 
7.9 1 0.38 
7.5 ........ 
5.9 ........ 
4.4 ........ 
2.8 ........ 
1.3 0.61 
2.6 ........ 
4.1 ........ 

........ 

........ 

I 

mb. 
964.2 
952.2 
924.8 
923.2 
897.5 
874.4 
871.0 
845.0 
820.0 
795.9 
777. 9 
773.5 
749.7 
727.0 

' 705.0 w. 4 
705.0 
727.0 

....... 1/10 Cid Bt., wsw. 
eozta. 

1,280 

2,500 

I .I,... ....,. 
...... 
...... ...... 
4,000 

4, 
....... 

WSW. 
wsw. 
SW. 
SW. 
sw. 
sw.  
sw. 
SW. 
SW. 
sw. 
sw. 
sw. 
sw. 
SW. 
SW. 
sw. 
sw. 
sw. 

sw. 
sw. 
sw. 
SSW. 
ssw. 
SSW. 
ssw. 
s. 
s. 
5. 
s. 
ssw. 
SSW. 

........................ ! -  ......................................... 

........................ / .......................................... 

................................................................. 
9:53 ................... 1. 964.4 12.8 25 wsw. 7.6 1 

................... 10:03 964.5 13.3 24 sw. 6.7 ........................ 1 .................................. ........I ............................ 
............................ ............................ 
10:32.. ................. ............................ .......................................... ............................ ............................ ................. ............................. 
.......................................... 
l1:49.. 

I 

I 
P. M. 

12:13 ................... 1 901.0/ 1/11 16lsw.  I 10.311 
................................................. ................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : ..... -.I ................ 

. !  

4.8 0.68 
5.7 ........ 
7.3 ........ 
9.0 ........ 

10.2 0.51 
10.0 ........ 
11.9 ........ 
13.2 ........ 
14.5 ........ 
15.6 1.46 I 
10.0 ........ 1 
19.7 ........ , 
21.2 ......... 

! !  

14 
14 
13 
12 
11 
11 
12 
12 
13 
13 
13 
14 
14 

........................ .... ........ .........I.... 1 ........I I... 1 2,OOO 796.6 
12:42.. ................. 1. 963.7 20.5 14 sw. itii- I 11, I 1112.9 
........................ 1: ......................... 1 ................ ................................................................. ........................ ' .......................... 1 ................ 
.................................................. j ............. 
................................... ........,........ ................ 

.................................................................. 
1 : l O  ................... 063.0 20.8 14 ssw. 

1:17 ................... 962.7 21 2 14 1 ssw. 11.2 1 390 1 962.7 
. _ _  .. __  ..................... . . . .  

March 20, 1918. 

I I  
wsw.;3/1OCi. St.,wsw. 964.2 

952.0 
924.2 
911.7 
897.1 
871.0 
845.5 
830.5 
820.8 
795.9 
772.3 
749.0 
726.4 
704.5 
682.5 
662.0 
660.4 
652.9 
641.8 
822.0 
602.4 
594.8 
602.4 
622.0 
641.8 
662.0 
682.2 
703.8 

710. 0 
725.7 
748.0 
771.3 
795.2 
815.0 
819.8 
844.0 
870.0 
886.4 
914.3 
923.2 
950.6 
962.3 

41 
39 
33 
31 3 
26 
26 
26 
26 
20 
26 
98 
2s 
31 
31 
27 
26 
24 
22 
21 
21 
23 
24 
24 
25 
26 

26 
26 
27 
27 
28 
2s 
26 
28 
29 
20 
29 
27 
21 
19 

2/10 Ci., s. 
S. 
SW. 
SW. 
SW. 
SW. 
SSW. 
SSW. 
ssw. 
SSW. 
SSW. 
s. 
S. 
s. 
ssw. 
SW. 
SW. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 
YSW. 
ssw. 
ssw. 
ssw. 
ssw. 

ssw. 
ssw. 
ssw. 
S. 
s. 
9. 
s. 
9. 
8. 
s. 
s. 
8. 
ssw. 
ssw. 

4.83 
6.05 
5.27 
5.46 
4. 99 
4.28 
3.57 
3.19 
3.05 
2.71 
2.43 
2.16 
1.92 
1.70 
1.14 
1.81 
1.82 
1.72 
1.55 
1.23 
0.98 
0.88 
0.91 
1.10 
1.26 
1.38 
1.57 
1.77 

1.86 
1.94 
2.24 
2.49 
2.86 
3.11 
3.19 
3.68 
4.37 
5.01 
5.48 
5.47 
5.29 
5.21 

........ 1. .slLi 3/10 Ci., wsw.; 3/10Ci. St., wsw. 

NSW.; 1/10A. Cu.,WsW 

........................................................... 1 4 , 2 5 0  
11:23 ................... 1 -  963.3 1 18.6 1.- 24 I-S~V. 1. 7.6 I/ 4,338 1. ........ i;!: 1 

...... ..I 5/10 Ci., wsw.; 3/10St. Cu.,wsr 

........ 

........ 
1 

6,200 

........ 

........ ........ 
1,600 

200 
........ 
........ ........ ........ l/lOCi.,wsw.; 5/10A. Cu.,wsw. 

........................ 

r. M. 
12:Ol.. ................. ........ ........ 
........................ 
.......................................................... .......................................................... I... ..... 
12:31 ................... 902.8 21.5 19 ssw. I""I?,- , .................................. I ................................ 
.................................................................. .................................................................. .................................................................. ................... .................................................................. .................................................................. 

1:OB ................... 083.3 22.6 19 SSW. 8.5 

1259 902.5 22.1 18 SSW. 

. .  . . . . . . . . . . . .  ...... 
I I I I /I 

8.5 ........ 'Light hare during f l i~ht .  
28.0 9.2 1 ......A A. M. 

8:46 ................... 
................... 

........................ , ........ ...... 
10:30 ................... 

nne. 
nne. 
ne. 
ne. 
ne. 
ne. 
ne. 

27.6 ........ 
26.3 ........ 
25.0 ........ 
24.7 ........ 



SUPPLEMENT NO. 12. 

TABLE 12.-Fair-air data from M e  flights at Drexel Aerological Station, March, 1918-Continued. 
0 March 21, 1918-Continued. 

c. 
5.3 
4.2 
3.2 
3.1 
4.1 
4.7 
4.7 
3.5 
2.4 
1.9 
2.0 
3.5 
4.0 
2.6 
3.2 
4.4 

58 

........ ........ ........ 
~ 0.44 ........ 
8.00 

........ ! ........ ' 
0.54 

........ I 
-2.92 

0.48 1 
........I ........ ~ 

........ 

........ 1 

At different heights above soa. 

10:49 ................... 

11:30 ................... 

.................................................. 
907.1 16.8 30 ................................................. .................................................. .................................................. 
967.7 16.1 31 .................................................. 

57 
58 
59 
60 
60 
57 
56 
59 

4.87 
4.55 
4.28 
4.21 
4.24 
4.47 
4.55 
4.35 

5.2 
5.8 
8.0 

10.1 
12.2 
12.3 
16.1 
17.7 

0.84 j ........ ' 
........ 1 

1.57 ........ 1 

......... 

....... 4 
i ........ 

061.0 1 - 1.3 
945.0 0.5 
931.6 1.4 
910.8 4.5 
953.5 4.2 
876.5 3.2 
868.8 2.9 
850.0 3.6 
847.1 3.7 
824.0 3.1 
793.7 2.2 
774.7 1.8 
7m.9 1.6 
751.0 0.2 
740.9 - 0.7 
725.0 - 1.4 
705.5 -2.6 
633.1 -3.8 
860.1 - 4.0 
683.1 -3.8 
705.0 - 2 . 5  
728.0 -1.1 
751.0 - 0 . 2 . . . .  
770.0 1.3 
774.7 1.3 
793.71 1.3 
824.0 1 1.4 

........ 
1.33 ........ 

-1.68 ........ ........ 
0.41 ........ 

-0.31 ........ 
........ 

0.71 ........ 

........ 

0.77 ........ ........ ........ 
......... ......... ........ .... 

0.49 

0.02 ........ ........ ........ 

10.0 
11.1 
12.9 
12.5 
10.9 
10.4 
8.0 
8.4 
8.1 
7.6 
7.4 
7.3 
7.5 
7.6 
0.9 

2,100 I ........ I 
........ 
........ ........ 
10,300 

13,500 

14,000 

13,400 
15,200 

........ 

........ 

........ 

................... ........................ ................ ....................... 
928  ................... 973.8 5.4 38 ne. 8.5 .................................................................. .................................................................. ... ............................ .... 
QB...... ............. 874.0 7.0 34 one. 0.4 

10:28 ................... 973.8 7.8 31 ene. 8.5 

4 7  
.................................................................. 
11:15 ................... 973.5 10.2 24 ne. .................................................................. .................................................................. .................................................................. .................................................................. 
11:38 ................... 073.4 11.0 22 ne. 1 7.6 .................................................................. .......................................................... i ........ 

1202 ................... ! 973.3 11.2 21 ene. 8.5 

........................ .......................................... / 
P. 31. 

........................ I .......................................... ........................ , .................................. , I.. ...... ........................I... ....................................... .... ............................... ................................ 
1231 ................... J 973.1 11.8 20 ne. 7.6 ........................ I .......................................... 
1242 ................___I 973.1 12.0 21 ne. 1 7.2 

1 515 

2,000 
2.250 
2 313 
2:500 
2,610 
2,750 

3,237 

3,000 
3,250 

3 250 

2,750 
2,570 

2,250 
2,000 

1:750 

3: 000 I 2,293 

I 1,750 1 1,622 
1,500 
1,250 
1,000 

750 
697 
500 
386 

0.46 
0.44 
0.34 
0.27 
0.20 
0.27 
0.30 
0.33 
0.30 

ne; 
ne. 
one. 
ene. 
me. 
one. 
One. 
ne. 
ne. 

5.8 
4.6 
4.4 
4.5 
4.9 
5.3 
5.7 
6.0 
0.2 

:: 3" 

... .... ........ ........ 
11,000 ........ ........ ........ 
10,400 ........ 
: : : : : : : : 1 

0.34 
0.34 
0.34 
0.41 

0.41 
0.57 
0.88 
1.34 
1.89 
2.22 
2.56 
2.95 

ne. 
ne. 
ne. 
one. 
one. 
ene. 
ene. 
ne. 
ne. 
ne. 
ne. 
ne. 

837.5 
853.0 
876.5 
903.5 
931.5 
948.8 
961.0 
873.1 

1.4 
2.2 ... ??.I 
3.7 ........ 
5.3 ........ 
6.9 ........ 
7 8 
919 ... ?Q!.i 

12.0 ........ 

8.8 
8.8 
8.8 
8.8 
8.8 
8.8 
8.0 
7.2 

7,600 

6,000 
2,700 

1,000 

........ 

........ 

........ ........ 

I 11.2 ........ 
11.0 ........ 
10.4 ........ 
10.2 0.22 
10.1 ........ 
10.0 .._ ._.__ 
9.9 0.05 
9.8 ........ 
8.9 ........ 

35 
37 
36 
35 
35 
36 
37 
37 
38 

........ ........ ........ 
1,390 ........ i 
3,700 1 ......... ........ ........ 
6,600 
7,700 
8 200 
8: 700 
9,700 

10,500 1 
........ ........ 
......... 

7.9 
6.9 
5.9 

4 0  5:O 
2.0 

........ I 39 

........ 40 

........ 1 42 41 ........ ...G:iyi 43 44 

........................ i ....................... .I.. 
8% ................... i 973.4 ....................... ., ................... ....................... .; 

~ ........................ 

1 j /  1 000 

13.2 37 ssw. 6.9 1 1 486 

I 2,000 

.................................. ........ ........................................ 1: 250 

.......I.. .............. 1:500 ......................... ................ 
.......................... ................ .! 1,750 

........................ i ........................... ........................ ' .......................... 
10:40 ................... 1 . 972.5 .................................................. 
................................................. 

17.0 

....................... .I.. ..................... ........................ .......................... ! 
10:50 ................... 1 972.4 18.4 ........................................................... ........................ j .................. 

............... 2,250 

.!. ....... 1.. 1.. ... 2'759 
28 SSW. 8.3 2:997 I... .....I..___.. 1 3 253 

8.3 1 3% 

1: ............... 1 2 5W 

.. . I_ .  ..... .I_. ...... 3'5'30 
26 /'&.*"!"-""' 

1 ........ 4,000 ........I. . ......, ........ 4,250 

I Surface. 
-...-I 

I 
Elec- 
tric I 

1 

tial. ~ 

! 

wind. Remarks. Humidity. 
Pres- 
s u o .  

-- 
mb. 
M6.0 
820.9 
796.2 
795.1 
796.2 
797.4 
796.2 

749.0 
747.9 
749.0 
773.1 
780.1 
784.7 
787.5 
822.3 

839.0 
847.8 
874.3 ooo. 9 
928. 5 
929.4 
956.3 
968.0 

772. a 

I-II- -I-- 
71. p. s. 

23.1 
20.9 
18.8 
18.7 
17.1 
16.3 
16.2 
13.2 
10.2 
8.9 

11.3 
13.1 
14.2 
16.0 
16.3 
17.0 

17.4 
17.4 
17.4 
17.5 
17.5 
17.5 
12.7 
10.7 

-_ - 

I 
rOlf8. 1 
3:OOO 2 000 j I 1/10 St. CU., UW. 

' rnb. 
'4J 1 4.28 

4.37 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
11110. 

Me. 
M E .  
me. 

M e .  
nne. 

nne. 
ne. 
ne. - 

....... ! 

....... I 
1,800 I ........ I ........ ll 2 : m  

nne. I 10.3 1:993 

m e .  13.4 2.515 

................ ij 2,000 

................ 11 2,500 

................ ' 2,250 

....... I ........ 1 ........ 11 2:500 ....... I 
2 , A  1 
1,200 j 

................ 2;250 

................ j 2,m 

m e .  1 8.9 j 2,177 
Me.  9.4 I 2,129 

........ 1 ......... 1,750 
I 

................................................. 
11:45.. ................. 968.0 23 
11:48 ................... 1 968.0 1 :;:68 1 22 ........................ l :"' ...... l :::::. .. i ........ ............................................ ....... I ....... i 

1,400 2/10 St. Cu., nw. ....... 0 I 
....... i 
....... 1 
....... Few St. Cu., nw. 

....... 
I 

P. Y. 1 
12% . . . . . . . . . . . . . . . . . . . .  968.21 17.71 20 41 

40 
38 

34 
34 
27 
24 

30 

.................................. ........ ....... 

.......................................... ........ .................................................. 
12:37.. ................. 908.0 18.0 1 24 

12:45 ................... 968.0 17.7 1 24 
................................................. 

................ ................ 

ne. ........ 
ne. 

March 22, 1918. 

A. Y. 
8:43 .................. _j 873.61 2.71 3.64 ne. 

nn 
7.2 1 ........ 1 ........ I 

I 973.6 1 2.7 1 49 

49 
48 
42 
33 
32 
28 
27 
18 
17 
16 
13 
12 
12 
9 
8 
8 
7 
6 
8 
0 
6 
5 
5 
5 
5 
5 
6 

6 
8 

11 
15 
19 
21 
21 
21 

Parliolia ZTtoright ofsun from 

7/10 Ci.St., e. 
820 to 904 a. m. 

~ ~ . _  
ne. 
ne. 
em.  
em. 
ne. 6/10 Ci.Yt., e. 
ne. 
ne. 
ne. 
ne. 
one. 
eue. 
exle. 
no. 

8/10 Ci.St., e. 

Faint solar halo 22* radius, 
from 11:14 to  ld46 a.m. 

Faint parhelia, 24' to riglit 
and left of sun. Ehdoll 1128 
a.m. 

8/10 Ci.St., 0. , 
March 25. 1918. 

I I 
A. &I. 

8:17 ................... i 973.8 11.2 38 ssw. 0.4 1 396 

........................................................... 4 750 
S:22 ................... i 973.7 1 11.4 1 39 1 ss.W ' - - - - b : i *  844 

........................ j .......................................... 500 
SSW. 
SSW. 
ssw. 
ssw. 
ssw. 
5w. 
SIV. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
swy. 
sw. 
wsw. 
wsw. 
wsm. 
wsw. 
W. 

6.4 
7.9 

11.5 
12.8 
12.3 
11.4 
10.6 
10.6 
10.3 
10.0 
9.6 
9.3 

8.7 
8.2 
7.7 
7.2 
6.8 
7.1 
9. 1 

9. n 

Few Bt.Cu.. nw. 973.8 
961.5 
933.0 
922.8 
995.0 

854.2 
852.7 
827.5 
803.1 
779.3 
756.0 
733.5 
711.2 
6S9.3 
868.0 
047.5 
629.9 
627.1 
611.5 

878.5 

1/10 St.CU., IlW. 

2/10 91; Cu nw, 
3/10 St'Cu" nw 
3/10A.bu.~'nw.~2/10 St.Cu.,nw. 

1::; 0.0 !...6:iyi ........ 50 48 

52 - 4.0 ........ E4 
-6 .3  ........ fk3 



OBSERVATIONS AT DRjEXEL, MARCH, 1918. 

’ A.M. 

11:51 ................... 

.......................................... 

P. Y. 
1:06 ................... 

218 ................... 

235 ................... 

2 5 4  ................... . . . . . . . . . . . . . . . . . . . . . . . . .  
.......................................... 

3% ................... 
.......................................... 
3:54.. ................. 
4:05 ................... 

69 

-I_---- 

nib. “C. % rn. p. s. m. .................................................................. 4 500 
971.1 20.4 23 ssw. 12.9 4:894 

4 750 

6 250 .................................................................. 5 500 
................ k:750 

6,000 
6 250 .................................................................. 6’530 .................................................................. 6:750 

969.7 22.4 20 SSW. 12.9 6 843 .................................................................. 6’750 .................................................................. 6’530 .................................................................. 6’250 

.................................................................. .................................................................. 5’000 .................................................................. 

.................................................. 
........................ .................................................................. 

.................................................................. O’ODO .................................................................. 5: 759 

.................................................................. r’ooo 

.................................................................. 5 500 .................................................................. 6:250 
907.6 22.7 16 SSW. 12.9 5239 

.................................................................. $750 
987.4 22.6 18 ssw. 13.3 4’628 .................................................................. 4’500 .................................................................. 4’250 .................................................................. 4’000 
967.0 22.8 18 SSN. 11.5 3’926 .......................................... 3’750 .................................................................. 3‘500 .................................................................. 3: 250 

.................................................................. 2:750 .................................................................. 2,500 

YG6.1 23.3 18 SSW. 13.3 2,012 .................................................................. 2 o w  

965.6 23.2 17 ssw. 12.4 1’322 

965.4 I 23.6 18 ssw. 12.0 81(1 
750 
5w 

1: ....................... 3 000 

.................................................................. 2,250 

I ........................ 1’750 .................................................................. 1’500 

.................................................................. 1’2% .................................................................. 1: 000 

TABLE 12.--Free-air data from ,bite jlights at Drexel Aerological Station, March, 1918-Continued. 

March 25, 1918-Continued. 

m. p. 8 .  
11.1 
12.7 
12.8 
13.3 
13.8 
14.2 
14.7 
15.2 
15.7 
16.1 
16.6 

I Surface. I1 

volts. 

14,300 

........ ........ ........ ........ 
18,500 ........ 
21,200 ........ 

........ 

........ 

A t  different heights above sea. I 

........ ........ ........ ........ ........ ........ ........ ........ ........ 
0.79 ........ ........ ........ ........ ........ ........ ........ 
0.34 

0.87 

........ ........ 

........ ........ ........ 
0.82 ........ ........ ........ ........ ........ ........ ........ 
1.04 ........ ........ ........ 
0.80 ........ ........ 
1.25 ........ ........ ........ 

I Humidity. 

16.8 
16.7 
10.5 
16.3 
10.1 
15.9 
15.7 
15.5 
15.5 
14.5 

........ ........ ........ ........ ........ .: ...... ........ ........ 
11,000 ........ 

13.4 
12.9 
12.8 
12.5 
12.2 
12.1 
12.9 

........ ........ 
7,100 ........ 
6,100 

........ 1/10 Ci., nw. 

........ 

18.2 
17.3 
16.4 
19.5 
20.5 
20.4 
18.1 
15.8 
14.1 
14.4 
15.6 

........ 
2,600 ........ ........ ........ 
2,OOO 

........ 
0 ........ ........ 

........ 

P. M. 
4:lO.. ................. 
437 ................... 

959.9 20.2 I 30 one. 1 10.3 396 

.......................................................... ‘ 11 750 

.......................................................... i ........ 600 

960.0 20.1 1 30 em. l..-ii:i- 806 

10.3 
10.6 
11.2 
11.3 
10.6 
10.0 
11.7 

........ Light bzc.  i. ........ ........ 
0 

680 
........ 

1,400 Few GI., wnw. 

r. M. 

1:54 ................... 
I:@,.. ................. 

t 

2:m.. ................. 
2:10.. ................. 

3:01 ................... 

3:2i ................... 

3:48 ................... 

966.0 14.8 35 cse. 13.3 ................................................................. 
964.9 14.8 34 we. 12.0 .................................................................. 
904.8 14.8 34 cse. 13.3 

964.9 14.6 33 CSO. 12.0 

.................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. 
964.6 15.4 33 e. 10.6 .................................................................. .................................................................. .................................................................. .................................................................. 
904.6 15.6 34 e. 10.1 

964.8 15.6, 33 e. 10.6 

.................................................................. .................................................................. .................................................................. 

.................................................................. .................................................................. .................................................................. .................................................................. 
$09 .............. y . , . l  904.91 111.2 33 C. 10. 6 

17.2 18.4 
17.5 
18.8 
19.3 
16.8 
12.8 
8.8 
7.5 
7.4 
7.2 
7.1 
6.9 
6.8 

........ ........ 
1,800 

........ 
7,200 
7 800 

........ 
8,200 ........ ........ 
8,oM) 

........ 

........ 
4:400 

........ 

Itomark$. TBm- 
para- 
ture. 

- 
e. - 8.5 

-10.3 
-10.8 
-12.9 
-15.1 
-17.2 
-19.4 
-21.5 
-23.7 
-25.8 
-28.0 

-28. 8 
-28.1 
-29.3 
-24.5 
-22.7 
-20.9 
-18.1 
-17.3 
-17.2 
-18.4 
-15.5 
-15.1 
-14.0 
-11.8 - 9.6 - 9.0 - 7.0 - 5.5 - 3.5 - 1.5 

0.6 
2.6 
4.7 
6.6 
6. 7 
9.3 

11.9 
13.8 
14.4 
10.4 
17.6 
18.7 
21. e 
23.1 

&I- Rel. 
- 
Vap. 
pres. 

mb. 
2.46 
2.28 
2.15 
1.74 
1.34 
1.05 
0.81 
0.63 
0.48 
0.37 
0.27 

0.24 
0.26 
0.30 
0.34 
0.40 
0.44 
0.50 
0.56 
0.56 
0.78 
1.07 
1.22 
1.30 
1.46 
1.61 
1.65 
1.80 
2.00 
2.23 
2.48 
2.74 
2.87 
3.07 
3.22 
3.24 
3.52 
3. IK) 
4.10 
4.10 
3.92 
3.67 
3.67 
3.40 
3.39 

- 

Pres- 
sure. 

mb. 
588.4 
573.8 
569.7 
561.3 
533.1 
515.4 
498.2 
481.8 
465.9 
459.0 
437.3 

428.4 
436.7 
448.3 
463.0 
478.5 
494.7 
511.6 
523.8 
529.6 
646.2 
564.5 
673.8 
653.3 
606. 6 
622.5 
628.4 
642.8 
663.1 
6%. 5 
706.3 
728.7 
751.7 
775.0 

199.0 
823.1 
848.0 
600.3 
874.0 
900.0 
919.2 
936.5 
953.7 
965.4 

797.7 

Dir. 

7 

W. 
wI1W. 
WnW. 
WnW. 
WnW. 
WnW. 
wnw. 
nw. 
nip. 
nv. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
wnw. 

uw. 

uw. 

uw. 

WnW. 
WIlW. 
Wnw. 
w. 
W. 
W. 
WSW. 
VSW. 
sw. 
sw. 
sw. 
sw. 
ssw. 
ssm. 
SSW. 
ssw. 
ssw. 
ssw. 
ssw. 
ssw. 

3% 
90 
89 
87 
82 
78 
74 
71 
67 
63 
59 

68 
67 
55 
52 
50 
47 
45 
42 
42 
5.5 
6Y 
75 
72 
GO 
GO 
58 
56 
52 
49 
46 
43 
39 
36 
33 
33 
30 
28 
28 
25 
21 
18 
17 
13 
12 

F Q N  ’ GI., nw.; Pew St.Cu., uw. 

Ci., Few UW. 

1/10 ci., , nw. 

16.5 ........ 
15.7 ........ 
12.7 ........ 
11.5 ........ Few Ci., nw. 

March 26, 1918. 

I ::::::::I 
::: 

-*=-I ........ 

........ 

........ 
-0.12 

........ I ........ I 

20.2 
18.5 
14.4 
13.5 
11.8 
10.1 
9.9 
9.8 
9.6 

10.1 
13.1 
14.4 

959.9 
94% 2 
921.0 
914.8 
894.0 
874.1 
858.2 
894.0 
916.6 
921.9 
949.7 
961.4 

7.10 one. 
6.60 enc. 
5.41 eno. 
5.26 em. 
5.54 ene. 
5.50 cnc. 
5.61 cnc. 
5.58 eno. 
5.74 ene. 
5.81 ene. 
6.48 enc. 
6.72 M e .  

.................................. I 1 ....._.. 1 ooo 
5:57 .................. 961:11 16:41 3 9 / e n c :  1 1105-4 

........ ................ 
4:42 ................... 960 2 19 0 33 one 1’185 

.......... :. 1; ow 
6:10-. ................. 961.3 795 

750 ........................ 
6:lY.. ................. 

12.1 ........ 
13.7 ........ 
13.3 ........ 
11.2 ........ 
10.3 ........ Light ham. 

’ ’---’-- 
March 27, 1919. 

13.3 1 ...... 
15.3 
18.8 

Cloudless. 

Few Ci., w. 

965.0 
953.5 
932.3 
925.0 
903.2 
897.5 
671.0 
801.1 
845.0 

195.0 
787.4 
771.1 
548.0 
726.7 
703.3 
688.9 
703.3 
725.7 
748.0 
565.4 
771.1 
795.0 
820.0 
845.0 
846. f3 

!20.0 

6.89 
5.17 
4.19 
I .  16 
4.06 
4.23 
4.88 
5.33 
6.11 
4.86 
4.49 
4.44 
3.93 
3.32 
2.73 
2.28 
1.93 
2.28 
2.73 
3.32 
3.79 
3. Bo 

4.94 
5.02 
4;. 60 

4. ra 

we. 
oso. 
0. 
0. 
0. 
0. 
osc. 
osc. 
0.50. 
so. 
se. 
so. 

so. 
so. 

SB. 
so. 
SO. 

SO. 
so. 
80. 
eso. 
esc. 
O S ,  

so. 

so. 

se. 

14.8 ........ 35 
12.8 ........ 35 
9.2 1.94 36 

0.77 40 
7.8 ........ 40 

10.6 ........ 39 
11.6 -1.11 39 
10.8 ........ 40 
9.1 ........ 42 
7.6 ........ 43 
7.1 0.81 44 
6.0 ........ 42 
4.3 ........ 40 
2.6 ........ 37 
0 . 9 . -  ...... 35 - 0.2 0.67 33 
0.9 ........ 35 
2.6 ........ 37 
4.3 ........ 40 
6.5 0.68 42 
5.9 ........ 42 
7.6 ........ 43 
0.0 ........ 43 

10.6 ........ 44 
10,7 I -1.64 44 

8.; ........ 37 

1.1 ........ 
7.3 ........ 
7.4 ........ 
8.0 1 4.800 1 

10.3 ........ 
12.6 1 6:100 1 
14.9 ......... 
15.0 . . , . , , . .I 
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Rela- 
tise 

ity. 

SUPPLEMENT NO. 12. 

TABLE 12.-Free-air data from kite flights at Drexel Aerological Station, bfarch, 1918-Continued. 

March 27, 191&Continued. 

Wind. 

Dir. 1 Vel. 

' Alti- 1 tude. 

Surface. I 

P. Y. ' mb. ........................ 1 
4:13 ................... 964.9 

429 ................... 965.0 ................................................................ 
4:35 ................... tw5.0 

.................................................................. 

.................................. 

l- I I I 

I----..----.-.- __ I - 
'C. I ?& ; / m . p . ~ /  m. .......................... ,_ ............... 1,250 

33 0. 9.7 1 226 ::::I 3 3 1 ~ .  1 9.2 "% 
I is ................. 1:: ...... ' 500 -*-ii.-ij 33 j c. 1 8.7 1 396 

4.5 
3.7 
1.9 
7.2 

11.1 
10.7 
9.3 
7.9 
6.5 
5.2 
5.1 
3.7 

I 
~ 

0.73 1 ........ I 
-2.14 1 
........ 1 ........ I 
........ j 

0.50 I 

........ ........ 1 

........ ~ 

........ 

........ 

-_ __ ~ 

A. M. I : I :  
8:33.. ............... -.! 970.6 4 . 5 :  5 z i C .  ........................ 1 .................. ~ ....... i .... 
8:38 ................... 970.6. 4.7 . 53'1 0.  

a48 ................... 970.6 5.1 
........................................... ..... 
.................................. ...................... ........ ~ .... .................................. ...... ........ j .... 

........................I.......... ........ 1 ........ ' ............ i 2:250 ........................ 1 ........................... ' ........ 1:::: .... 1 ........................ 1 ......... _ j  ........ j ........ . .__: . . - I  ........ Ij 2:750 

.......................................... I ........ 
924 .. ................., 970.6 7.0 ~ 50 "e&:-"! 7.6 . 2 239 

2 500 

1 ......................................................... I ........ 3.000 

........ ........ ........ ........ ........ 
14,000 

........................ ........ ........ ................. i._ I 1 j ........ I 
10:53. ................... 970.6 j 9.9 1 44 csc. 9 8  i ........................ , ................ I ................ 1 ........ I .......................................... , ................ 
........................I.......... ........,........ .......... ~ 

11:lO 970 6 10 5 42 csc 8.9 

................................... 1:::. .... i ................ 1:::::::: ~ 

. . . . . . . . . . . . . . . . . . . . . . . .  ....... :..I ..... :..I ........ :::::...I: ....... 
................... 

........ ........ 
19,600 

20 OOO 
........ 

................... 
........ ........ .................................. 

11.1 
10.7 
10.0 
9.9 
8.9 
8.5 

, I  P. 11. 
12:05 ................... 970.9/ 12.01 40iCse. 1 & : i l l 1 4 8  1: 000 ................................................................. 
1214 ................... 970.8 12.0 40 csc. 773 

........ ........ 
680 ........ ........ ........ 8/10Ci. 6t., w. ................... 

970.1 
957.8 
937.3 
929.0 
900.9 
873.9 
848.1 

829.6 
823.0 
797.9 
773.4 
749.8 
727.0 
704.7 
090.3 
683.0 
661.9 

1 : j  

........................ 1 -~........I.. ..... .I. ...... ., ................ .!I 

6 .  
P. M. 1 ,  

1 2 4 4  ................... j 979.0' 15.0,  38 jcnc .  4.5 a96 -1.. /. ~. ~. 600 ....................... ........ ....... ....... ................ 
750 

1259 ................... 1 979.4 j 14.8 36 , no. ~ 4.5 / /  628 

14.0 ........ 44 7.07 
12.9 ........ 44 n.55 
11.1 1.03 44 5.81 
10.7 ........ 45 5.79 
9.5 ........ 47 5.58 
8.2 ........ 49 5.33 
6.9 ........ 51 5.07 

6.0 0.51 52 4.86 
5.7 ........ 51 4.67 
4.5 ........ 46 3.87 
3.3 ........ 42 3.25 
2.1 ........ 38 2.70 
1.0 ........ 33 2.17 

- 0.2 ........ 29 1.74 - 1.0 0.47 26 1.46 
- 1 . 4 1  ........ 25 1.30 
- 2 . 4 1  ...,.,,. 21 1.05 

........................I.......... ........ I 

........................ .................. 
........ 
.... .................. 618 ........ 500 

4.5 
5.3 
8.8 
7.1 
8.0 
9.0 

IO. o 

A. 1. 
10:4 6.. .  ............... 
1127. ................. 969.3 t::: 1 39 44 1 wsw. WSW. 1 _--...-- 4../1 1 .......................................................... 

970.1 1 ........ 3/10 Cj., nnw. ........ 
0 ........ 

2,300 
........ ........ 1/10 Ci., nnw. 

.......................................................... 

.......................................................... .......................................................... 

............................................................... 

.................................................................. ...................................................... 
12:03 968.5 17.2 34 sw. 

.................................................................. 

P. M. 
.................. 

......... 
10.7 
10.6 
10.3 
10.0 
9.7 
9.3 
9.0 
8.8 
8 7 

396 
500 
678 
750 

1 000 

1:500 

1 687 
1'750 

2' 250 

2' 750 

3: 162 

II 250 

z'oon 
z'ma 
3'00c 

3 26a 
3: 5oc 

4,600 ........ 

9,300 

10,200 
12 000 

........ Light haze during flight. ........ 

........ ........ 

A t  different heights above sen. 
___ 1 Humidity. 

\ Rel. 1 ::$: Dir. Vel. 1 tial. , 

pres- Lj Tom- 
siirc. poten- loom. 

I 

l lenierh.  

nab. C. 1 
871.0 7.1 ........ 1 
873.4 6.7 0.94 I 
897.5 8.8 ......... 
919.5 10.7 1.11 
925.0 X:i ......... 
953.5 
965.0 16.2 1::::::::l 

I 

I 
%45 I T.bi4 ese. 

45 ! 4.41 esc. 
4.99 ese. ii 5.66 .ese. 

43 1 5.76 csc. 
36 I 5.75 c. 
33 1 5.70 e. 

........ 

........ 

........ 
10.3 ........ 
8.7 ........ 

I 8 

March 28, 1918. 

: 
52 ~ 

58 

52 

38 
34 
31 
31 
31 
32 
32 
32 
38 
46 
50 
53 
66 

4.6 i 0.91 I 71 85:; 65 
57 

8.3 ........ 56 
11.3 ........ 44 
12.51 ........ 1 39 

I 

6.02 
6.04 
6.12 
6.13 

5.65 
6. a9 

Merch 29, 1918. 

I l l 1  
15.0 ........ ' 
10.2 I 2.07 I 
8.2 ........ I 
0.8 ........ 
6.6 0.54 
5.5 ........ 
4.2 _._._... 
3.8 0.58 

12.8 I ........ ! 
9.5 I _ _  ...... j 

4.4 ........ i 
6.0 ........ 
7.6 ........ 
9.2 ........ I 

10.8 
11.7 2.57 1 
14.4 ........ , 
17.4 ........ i 

........ I 

38 ' 
3.8 
37 - 36 
33 
30 
30 
25 
20 
18 
19 
22 
25 
28 
30 
32 
30 
28 

6.48 
5.62 
4.81 

0. 
e. 
cse. 
so. 
sc. 
sc. 
se . 
sse. 
sse. 
sse. 
sse. 
sse. 
sse. 
se. 
se. 
se. 
SO. 
se. 
SC . 
se . 
se . 
se. 
ese. 
cse. 
ese. 
esc. 

esc. 
em. 
ese. 
ese. 
0%. 
cse. 

enc. 
ene. 
ne. 
no. 
ne. 
ne. 
ne. 
ne. 
nc . 
ne. 
no. 
nc. 
no. 
nc . 
nc. 
nc . 
nc . 
enc. 

WSW. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
wsw. 
WSW. 
wsw. 
VSV. 

8.9 
8.9 
9.0 
8.1 
7.4 
7.7 
8.9 

10.0 
11.2 
12.3 
12.3 
11.9 
11.6 
11.0 
10.6 
10.3 
9. 7 
8.9 
8.1 
7.4 
6.6 

10.0 
13.4 
10.1 
15.4 
12.4 

......... 1 ........I ........ 
I::::::::, 

........ ........ 
1..5;=1 10,600 

Few Ci., w. -- 

4.5 ........ 510Ci S t  w.:210A.St  w. 
5.4 . . ___. _ _  d r t i a i  sdi& d o  22O iddius 
6.6 ........ 
6.5 690 
6.4 6.3 _ _  1,700 __._ ._ 4/10 A. St., w.. 

5.3 2,700 

from 1250 to 1:d P. m. 

3.3 ........ 
4.2 I 3.8 ........ ........ I 
3.8 1 ........ 
3.8 3.8 
3.7 ........ 
3.7 ........ 
3.7 ........ 
4.1 ........ 

1200  1:soo 2/10h. Rt . ,w .  

1/10 A. CU., w.; 2/10 A. St., W. 

4.5 ........ 4/10A.Cli.,w.;1/10A.St.,w. 

. ........... c_ 
I I 



OBSERVATIONS AT DREXEL, MARCH, 1918. 

TABLE l2.-Free-air data from kite f l fghts  at Drexel Aerological Station, March, i9184onthued. 

Time. 

__ ....... __ 
P. Y. 

1:37 ................... 

......................................... 

2:22 .................. 

3:OO.. ................ 
3:19 .................. .................................. .......................................... 
3:35.. ................ 

March 30, 1918-Continued. 

It 

Surface. 
.. .--1_--1__- - : j 

Wind. 

Alti- Tern- Rela- 
tive --..--____ 

Pressure. pora- humid- 
, ity. Dlr. 1 Vel. 11 

_I___.II 1-11 
mb. "0. % 

.................................................................. 3 750 

.................................................................. 
865.6 19.4 28 WSW. 8.9 

................................................ ........ 3'500 

.................................................................. 3:OOO 

.................................................................. 2'250 .................................................................. 2'000 .................................................................. 1:750 

.................................................................. 1:250 

.................................................................. 1:ooo 

-1:: ...... :::::::I ........ 3'250 

.................................................................. 2 750 
964.6 20.1 30 WsW. 9.8 2'501 

.................................................................. 1500 

963.5 20.4 31 WSW. 8.9 1 213 

963.1 20.7 29 WSW. 13.0 810 
........I ........................ 750 ........................ 500 

862.7 sw. 10.3 396 31 

poten- 
Vel. tial. 

_I 

n. p. a. 
8.4 
8.3 
8.9 

10 1 
11:3 
12.5 
13.7 
14.9 
14.0 
13.1 
12.3 
11.4 
10.5 
10.4 
10.9 
11.4 
11.2 
10.6 
10.3 

.................................................................. 
9:26.. ................ 41 n. 
9:29 .............. :._I %::I 4 1 1 ~ .  1 i:: 

volts. ....... ....... 
11 000 
9:930 ....... ....... 
7,200 

....... ....... 
2,800 ....... 
1,700 

760 

0 ....... 

....... 

....... 

....... 

....... 

..... ...................__._.__/___....~........~........ 

14.0 
12.2 
9.8 
8.9 
6.7 
4.6 
2.6 
1.6 
3.1 
2.5 
1.0 
0.7 
0.3 

-0.1 - 0.6 - 1.0 - 1.5 
-0.6 

1.1 
1.9 
3.3 
4.1 
4.5 

0.2 

4.0 

........................ .........I. ....... ..... ..... ........ 
9:45.. ................ 8.9 

--I__ 

........ 44 ........ 46 
1.73 48 ........ 50 ........ 54 ........ 59 ........ - 6 3  
0.85 65 

-3.06 08 ........ ti9 ........ 71 
0.GO 71 ........ 07 ........ 62 

........ 5G ........ 51 
0.34 48 

........ 48 

........ 52 ........ 54 ........ 56 ........ 58 
-0.78 58 

........ 50 

........ 60 

A. Y. 
859.. ................ 
9:08 .................. 

................................................................ 
i1:ig .................. 1. 957.0 1 12.6 /. 49 1 n 1 6.7 

955.0 14.0 44 M W .  8.0 

955.1 14.6 43 mw. 8.0 
.................................................................. 
.................................................................. .................................................................. .................................................................. 

........ ................ 6.3 

........ 

....... ....... 
0 

1,700 
....... 
....... ....... ....... 
2,600 ....... 

................................. 1 ....,.....I ........ j .';."'. ........ 
11:s .................. 1. 956.7 1 d 4  43 n 7.2 

6/10 Ci. St., w. 

I 

................................................ j .. I._- ............. 1 7.2 
Y. 

1200 .................... 1 856.71 13.61 36'11. I 

10:41.. ................ 
.........,.............. 

396 
590 
e39 
750 

1 000 
1:250 
1 500 
1) 001 i 652 
1: 750 
2,000 
2,052 
2,250 
2500 
2' 750 
3:OOO 
3,252 
3 000 

2,600 
2,250 
2 000 
1'750 
1' 647 
1' 500 
1:442 
1 250 

750 
653 
EO0 

396 

2: 760 

1: 000 

-I-_ 

.................................................................. .................................................................. .................................................................. .................................................................. 
.956.8 13.0 47 n. 8.9 .................................................................. ........................................... 1 

Pra+ 
sure. 

, .................................. ..... ........ 1:::::::: 

A t  different heights above soa. 

................ ........ ........ 

I 1 Humidity. 

........ ........ 
9,000 

5,400 

........ 

........ 

........ 

c. - 3.4 ........ - 4.0 0.42 - 3.4 ........ - 2.4 ........ - 1.3 ........ - 0.3 ........ 
0.8 ........ 
1.8 0.65 
5.4 ........ 
5.1 ........ 
6.7 ........ 
8.3 ........ 

10.0 ........ 
10.2 0.94 
12.2 ........ 
14.0 1.50 
14.9 ........ 
18.6 ........ 
20.2 ........ 

7/10 Ci. St., W. 

Partial solar halo 22" radius 
began 1055 8. h and Con! 
tiuued at end of flight. 

% 
18 
16 
16 
17 . 18 
19 
20 
21 
28 
35 
41 
48 
55 
56 
50 
45 
43 
35 
31 

March 31, 1918. 

955.0 
943.1 
927.7 
915.1 
887.9 
861.5 
835.5 
825.2 
820.0 
810.0 
785.5 
780.6 
762.1 
739.0 
716.7 
694.6 
672.7 
694.6 
717.2 
740.2 
763.6 
787.0 
811.4 
821.7 

842.5 
862.7 
859.4 
917.0 
927.7 
944.9 

950.7 

836. a 

___ 

Vap. 
pres. 

mb. 
0. a3 
0.70 
0.74 
0.85 
0.99 
1.13 
1.20 
1.46 
2.18 
3.08 
4.02 
5.26 
6.75 
6. 97 
7.10 
7.19 
7.28 
7.50 
7.34 

- 

__ 

7.03 
6.54 
5.82 
5.70 
5.30 
5.00 
4.61 
4.46 
5.19 
5.04 
4.66 
4.57 
4.18 
3. 76 
3.25 
2.87 
2.48 
2.79 
3.10 
3.44 
3.79 
4.33 
4.75 
4.97 
4.88 
4.52 
4.99 
5.69 
0.48 
6.80 
6.32 

5.61 
-- 

Dk. 
___- 

W. 
W. 
w. 
W. 
w*. 
wsw. 
wsw. 
wsw. 
wsw. 
WSW. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 

cri 

Romarks. 

..... ........... 

\ 

M W .  
1111W. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
nnw. 
nw. 
nw. 
nw. 

nw. 
nw. 

II. 

nnm. 

l U W .  
lUlW. 
IUlW. 

lUlW. 
nnw. 
nnw. 
nnw. 
n. 
n. 
n. 

11. 

D. 
- -- 

8.0 
10.8 
1 4 3  
15.0 
16.0 
17.0 
18.0 
18.4 
16.1 
15.3 
13.2 
12.8 
13.2 
13.7 
14.1 
14.0 
15.1 
14.2 
13.2 
12.3 
11.4 
10.4 
9.5 
9.1 

12.7 
14.1 
13.3 
12.3 
11.3 
10.9 
8.1 

7. a 
-_ 

....... 
1,800 4/10 Ci. St., w. 
2,600 
6,300 1 .  

........ ........ 
1,500 8/10 ci. st,., w. ....... j 



62 . 

mb. 
955.7 

955.7 

955.7 

955.8 

956.0 

956.0 

956.0 

SUPPLEMENT NO. 12. 

' C .  m.p.8. m. 
1.7 '89 1 8. 6.7 444 ......................................... 500 
1.8 88 1 s. 5.8 632 ......................................... 750 
2.8 88 s. 4.9 763 

......................................... 1 500 

1.4 86 8. 4.0 1'993 

......................................... ......................................... 

......................................... 1'750 

......................................... 1'750 ......................................... 1'500 ......................................... 1'250 ......................................... 1 : w  
-1.1 89 sw. 6.7 917 ......................................... 750 
-1.2 89 sw. 6.7 692 ......................................... 500 
-1.2 89 sw. 6.3 444 

TABLE 13.--Ez.eesC data from kitefEighta at Ellendale Aerological Station, December, 1917. 

December 17, 1917. 

A. II. 
9:2K ............................ 
9:30 ............................ ......................................................... 
......................................................... ......................................................... ......................................................... ......................................................... 
10:05 ............................ ......................................................... ................ C 
10:44 ............................ ......................................................... ......................................................... 
11:15.. .......................... ......................................................... 

956.2 7.8 I 68 

956.2 7.4 86 . 

956.9 6.5 69 

........................................ 
957.3 7.8 62 

957.3 8.5 Bo 

wnw. 
WnW. 

wsw. 

WSW. 

sw. 

' 6.3 1 
................ 1 

................ 
6.7 

................ I ................ ................ eo ................ ................ 
6.7 ................ ................ 

4.5 I ................ 

........ 
i.x3:i. 
I 

0.73 

0.70 

1.68 

88 7.19 ................ ................ ........................ ........................ ........................ ........................ ................ ........................ ........................ ................ ........................ ........................ ................ ........................ 

966.2 
949.8 
934.0 
921.8 
894.0 
867.8 
842.3 
841.3 
516.9 
192.8 
771.3 
769.2 
745.2 

(45.2 
228.9 

I 

P. M. 
1246 ............................ 958.51 1 0 . 2 / '  5 8 1 S W .  1 4.Oil2,479 

I 

-11.1 
-10.0 
- 5 . 2  - 4.1 

0.3 
2.0 
2.6 
3.5 
2.2 

-10.5 
-11.9 
-10.5 
-10.1 

........ 92 ........ 93 ........ 95 
-1.92 96 ........ 96 
-2.30 96 

0.02 92 
-5.10 92 ........ 92 ........ 95 

0.65 95 ........ 94 ........ 94 

WSW. 
sw. 
sw. 
sw. 
ssw. 
ssw. 
sw. 

8.2 
9.9 
9.9 

10.1 
10.1 
5.9 
4.9 

A t  difierent heights above sea. 
___ 

Pressure 

Wind. Time. Remarks. 

Dh. Vel. 
-- 

m. p .  s. 
s. 6.7 

P. m. 
257.. ........................... nb. 

955.7 
949.5 
933.7 
920.0 
918.9 
891.8 
864.7 
837.8 
814.2 
790.6 
814.2 
837.8 
864.7 
891.8 
902.4 
920.0 
927.1 
949.5 
966.0 

0. 
1.7 ........ 
2.2 ........ 
3.4 -0.90 
8.4 ........ 
8.9 -4.20 
7.5 ........ 
5.9 ........ 
4.4 ........ 
2.9 ........ 
1.4 0.72 
3.4 ........ 
5.5 ........ 
7.6 ........ 

%89 
81 
61 
45 
43 
40 
37 
33 
30 
27 
25 
24 
22 
21 
20 
22 
23 
74 
89 

3/10 A.St., sw. ;:; 1 ;:: 
10.0 

sw. 10.3 

................................ m.. ........................... ................................ 
315.. ........................... ................................ Few A.St., sw. 

sw. 11.1 
sw. I 12.0 ................................ ................................ 

415.. ........................... ................................ ................................ ................................ ................................ 
6:18.. ........................... 
624 ............................. 
830 ............................. 
................................ 
................................ 

Cloudless. 
sw. 14.7 

14.7 i;: 1 13.9 
sw. 13.6 
sw. 7.9 

9.7 ........ 
10.4 -1.16 
8.6 ........ 
7.8 -0.46 
0.8 ........ 

-1.2 ........ Cloudless. sw. I 6.3 
I I I  I I I I 11 

December 19, 1917. 

wnw. 
wnw. 
WnW. 
wnw. 
vmw. 
wnw. 
wnw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

WnW. 
WllW. 

6.3 
9.4 

17.0 
17.3 
17.9 
18.5 
19.2 
10.2 
19.7 
20.1 
20.6 
20.6 
20.7 
20.8 
23.7 

24.0 

9/10 A.St., wnw. 

4/10 Ci.St., mw.; 5/10 A&., 
WIlW. 

6/10 Ci.St., wnw.; 3/10 A&., 
W W .  

golar halo 22" radius began at  
end 11:40 of a. flight. $1. and codtinuod at 

I 
9/10 Ci.St wnw . head kite 

broke a&y at ii:46 p. m. 
4.8 ........ nw. 

December 31, 1917. 

I P. m. 
243 ............................. 1 970.7 I -11.1 I 92 sw. I 6.3 11 444 I 10/10st sw. 

Altitudk of St. base about 700 
m. 

sw. 8.3 
sw 6.7 
WSW. 1 8.5 
wsw. 8.9 
wsw. 10.0 

970.7 
963.6 
933.0 
925.9 
903.0 

395.4 
881.9 
800.0 
802.1 
931.9 
935.1 
963.0 
969.6 

-- 

.......................................................................... .......................................................................... 
399 ............................ 1 970.21-10.6/ ~ ~ / s s w .  1 6.311 

WSW. I 10.4 
340.. ............................ .......................................................................... .......................................................................... 
4:05 ............................ 1 969.6/--10.2/ 9 3 1 ~ s ~ .  I 5.811 .......................................................... ........I ........ 
4m. ........................... I 969.61 -10.1 1 94 1 ssw. 

4.9 / /  __ 1 -  
10/10 st., S I .  
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OBSERVATIONS AT ELLENDALE, JANUARY, 1918. 
TABLE 14-FTee-air data from kite flights at Ellendale Aerological Station, January, 1918. 

a c. - 9.4 - 9.9 
-12.1 
-12.3 
-13.5 - 9.9 - 6.8 
-12.1 
-13.1 
-11.6 
-10.1 - 9.7 

63 

-- 
....... ....... 

0.87 ....... 
0.88 ....... 

-4.19 

0.63 ....... 
....... 

....... ....... 

January 2, 1918. 

% 
75 
76 
70 
76 
76 
76 
76 
76 
76 
74 
52 
72 

mb. 
2.06 
1.99 
1.63 
1.00 
1.44 
1.99 
2.61 
1.63 
1.49 
1.06 
1.86 
1.92 

S. 
s. 
S. 
s. 
a. 
S. 
S. 
5. 
S. 
S. 
s. 
5. 

c 
7% P. 8 .  

4.6 
5.0 
6.8 
7.1 
8.8 
8.3 
7. 9 
9.7 

10.0 
8.6 
7.0 
0.7 

.......................................... ............................. 3.46 

4:17 

432 

443 ............................. 

............................. 

............................. 

I ........ I ................ I ........ 
R7.1 - 9.0 73 5. 6.3 

966.6 - 9.4 70 S, 6.7 

866.4 - 9.6 71 S. 6.3 

.......................................................................... 

.......................................................................... 

.......................................................................... .......................................................................... 
968.2 - 9.7 72 s. 6.7 

2.45 
2.78 
4.95 
5.19 
4.96 
6.27 
5.61 
6.02 
6.45 
6.77 
6.87 

ssw. 
sw. 
W. 
W. 
nnw. 
nnw. 
nnw. 
nnw. 
MW. 
MW. 
nnw. 

.......................................... 
10:07 ............................ 

11:Ol  ............................ 

P. M. 
1:32 ............................. 

211 ............................. 

224..; .......................... 
227 ............................. 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... .....,.. ........................ 
952.6 - 8.5 93 'SSW. 6.4 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
952.3 -6.0 79 SSW. 3.1 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
951.6 -0.3 74 SSW. 1.3 2205 .......................................................................... 2'000 .......................................................................... 1'750 .......................................................................... 1;m 

.......................................................................... 1:250 
951.6 0.0 74 sw. 1.8 1 357 

.......................................................................... 1,ooo .......................................................................... 750 
951.6 0.2 77 SW. 1.8 743 .......................................................................... 500 
951.6 0.3 78 sw. 1.8 644 

1.4 
3.0 
4.6 
6.2 
7.8 
8.0 
5.6 

........ ........ ........ ........ ........ 
-0.64 ......... 

3.0 
0.4 - 2.2 - 3.2 - 2.4 - 0.3 
1. 9 
4.0 

4.4 
5.5 

........ ........ ........ 
0.94 ........ ........ ........ ........ 
0.54 ........ 5.44 

5.78 
nw. 
nw. 

6.9 
8.2 
9.0 
7.3 
3.5 - 0.4 - 0.5 
0.2 
0.3 

........ ........ 
-1.55 ' ........ ........ ........ 

0.27 ........ ........ 

A. m. 
9:15 ............................. 
9:45 ............................. 
10:10 ............................ 
11:57 ............................ 

P. Y. 
12:24 ............................ 
1233 ............................ 

966.0 -20.2 71 no. 4.9 

866.1 -20.2 79 n. 5.8 

906.3 -20.1 80 n. 0.3 
966.9 -18.9 82 n. 4.0 

.......................................................................... 

.......................................................................... 

966.6 -18.6 81 n. 3.1 7S2 1 924.2 

966.6 -18.4 79 n. 3.6 444 1 966.5 

.......................................................................... -750 927.8 .......................................................................... 500 959.4 

A. M. 
Q:46 ............................ 

............................. 9:60 

............................ 10:32 
11:44 ............................ 

976.4 -24.3 71 nw. .......................................................................... 
.......................................................................... .......................................................................... .......................................................................... 

9.8 976.2 -24.7 84 nw. 
975.8 -25.6 01 nw. 11.'~ 

976.4 -24.3 66 DW. 

.......................................................................... 
I 

-24.3 
-24.8 
-26.8 
-28.8 
-27.9 
-28.9 
-28 5 
-28:O 
-25.0 
-26.6 
-28.7 

....... .' ........ 
0.93 1 ........ ........ ......... 

... ?:"@.I 
-1.18 ........ I ........ 1 

71 
69 
63 
63 
84 
M 
65 
OB 
65 
64 

P. Y. 
12:35 ............................ 

1267 ............................ 

.......................................................................... .......................................................................... 
975.3 -25.7 62 nw. 12.5 .......................................................................... .......................................................................... .......................................................................... 
976.0 -26.0 60 IIW, 10.3 

-30.4 
-30.1 
-%.a 
-26.4 
-28.0 

0.73 ' 63 ' 0.23 ........ 63 0.23 ........ 62 0.28 ........ 60 0.32 ........ 60 0.34 

Surface. I A t  dlfforent hoights above sea. 

Itomarks. Humidity. Mind. 

Dir. 1 Vel. 
Prossum 

m. 
444 
500 
723 
750 
883 

1,000 
1 100 

981 
750 
500 
444 

1: OOO 

mb. 
967. 9 
960.6 
933.0 
929.4 
913.2 
899.0 
887.5 
899.0 
901.0 
920.4 
960.0 
966.2 

7/10Ci. St., nw. 

4/10 Ci. St nw. 
1/10 c i .  st:: nw. 

P. M. 
2:40 ............................. 

............................. 

January 3, 1918. 
_I 

4.5 
5.1 
7.6 
7.8 

10.0 
11.0 
12.4 
13.8 
15.3 
16.7 
10.8 
17.1 
17.3 
17.6 
17. 9 
18.0 
17.8 
17.2 
16.7 
16.1 

16.0 
15.1 
14.1 
13.0 
12.4 
11.1 
8.0 
4.9 
4.8 
2.4 
1.8 

I 

96 
94 
86 
85 
80 
78 
74 
71 
68 
61 
64 
67 
70 
i 3  
i o  
77 
76 
72 
68 
04 

65 
64 
64 
63 
63 
66 
72 
79 
79 
78 
78 

A. Y. 
9IoO ............................. 1 953.0 1 -10.2 1 96 1 ssw. 1 4.5 11 .......................................................................... 7/10 A. Cu., nv.; 2/10 St. Cu., 

8/10 Ci. St., nw.; 1/10 St. Cn., 
wnw. 

wnw. 

853.0 
945.8 
916.2 
913.7 
909.1 
888.0 
861.0 
835.0 
810.0 
785.4 
783.2 
701.4 
738.3 
716.2 
694.2 
086.1 
!94.2 
116.2 
738.3 
761.4 

766.5 
785.4 
810.0 
835.0 
150.1 
861.0 
888.0 
916.0 
916.8 
944. 9 
951.6 

-10.2 ........ - 8.5 ........ - 0.7 ........ .......................................................................... 
Q:10 ............................. 952 9 -10 0 97 ssw 
1O:M ........................... 1 95216 I - 8:s i 93 I ssw: 1 :::I/ 

6.10 1 nnw. 

9/1OCi. St., nw. 

Solar halo 22" radius irom 
1220 to 1115 p. m. 

January 8, 1918. 

4. 9 
5.8 
6.4 
6.7 
0.8 
5.2 

3/10Ci.St.,nno.;6/10A.Cu.,ne. 
3/10 Ci. Cu., m e .  

Fow Ci. St., me. 

-20.2 ........ 71 0.72 no. 

-14.4 ........ 78 1.36 one. 

-18.0 .._ .. _. . 

1.53 
1.47 
1.03 
0.95 

I 
no. 5.5 
ne. 1 5.3 ........ 

-17.4 ........ I 78 
-18.4 ........ 1 79 

January 10, 1918. - -. 
970.4 
QC3.4 
940.8 
935.3 
903.1 
872.3 
864.4 
842.2 
819.3 
840.9 
870.6 

896.6 
991.7 
934.3 
967.2 
976.0 - 

10 10 A fit wnw. 
Llbt si04 troni &no to Ii:Q 

a. m. 
0.48 
0.44 
0.33 
0.33 
0.29 
0.27 
0.25 
0.30 
0.40 
0.34 
0.2s 

8.5 
9. 1 

11.2 
11.1 
10.5 
10.0 
9.6 

10.2 

11.7 
12.4 

13.0 u. 8 
11.7 
10.6 
10.3 

11. a 

- 

nw. 
nw. 
11W. 
nw. 
nw. 
MU. 
mW. 

m w .  
wnW. 

nw. 

nw. 

nw. 
nw. 
nw. 

UW. 

llN. 

-- 

444 
500 
713 
750 

1,000 
1 250 
d402 
1 500 
1' 698 
1' 500 
1: 250 

Parhelia be an 12:22 , m. and 
. cont inuetat  end opflight. 

1 047 

750 
500 
444 

1:ooo 

lop0 A.St., wnw. 
I 
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ci4 SUPPLEMENT NO. 12. 

TABLE le.-fiee-air data from kite flights at Ellendale Aerological Stutwn, January, 1918--Continued. 

. J a k W y  12, 1918. 
I_____ __--I__ 

-I_-- -. - __- 

9 2 0  ............................ 

9:52 ........ -: .................. 

.................................................. 

.......................................................... 
lk20 ............................ .......................................................... 

.......................................................................... 
966.3 -20.3 46 nw. 6.7 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
950.1 -19.0 39 nw. 4.5 .......................................................................... .......................................................................... .......................................................................... 

........I........ ........ I 

955.9 -16.7 48 nw. 4.9 1 

.............................................................. 1 ::::.-.. ::::::::I 
1 ................ 1 

-18.0 
-15.7 
-10.9 
-11.4 
-12.1 
-12.7 
-12.8 
-13.6 
-14.5 
-15.3 
-10.1 
-18.4 
-17.5 
-19.2 
-20.9 
-22.6 
-23.1 
-22.5 
-20.2 
-17.9 

......... ........ j 
-5.17 ~ ........ , 

0.29 1 
I ........ ........ ........ 

......... 

........ 

........ 
0.33 ........ ........ ........ 
1.30 ........ 

........ 

........ 

........ 
P. m. ! 

................................ I ................................ ~ 

! 

1255 ............................ j 951.4 .......................................................................... 
................................ 
2 W  ............................ 950.6 .......................................................................... .......................................................................... .......................................................................... 
263 ............................ 950.6 
a:o4 ............................ 950.6 

e12  ............................ 950.6 

.......................................................................... .......................................................................... 

-13.9 71 nw. 10.3 2 683 
2'500 .......................................... 2'250 .......................................... 2 ' m  
1'750 

1:250 

.......................................... 
-13.2 75 nw. 13.0 1:618 

1500 

-12.8 78 nw. 12.1 
-U.6 78 nw. 13.4 838 

750 
MW) 

-12.8 78 nw, 13.4 1 444 

Surfaw. /I At different heights above sea. 

1 I 1 Humiditv. I Wind. 

.- __- 

Time. Remarkrr. 

A. M. 
9 5 5  ............................ ...............................I..... 957 ............................ .. ..... .. ..... ........ 

m. 
444 
500 
533 
750 
762 

1,000 
1250 
1' 500 
1'504 
1'500 
1: 250 

mb. 
956.4 
948.8 
944.7 
910.0 
915.6 
885.6 
856.7 
828.3 
821.7 
828.3 
856.7 
885.6 
900.4 
916.0 
921.7 
947.3 
955.0 

'70 
62 
57 
53 
53 
54 
55 
56 
56 
55 
51 
47 
45 
44 
43 
56 
60 

n.p .8 .  
13.9 
17.9 
20.2 
18.5 
18.4 
18.7 
19.0 
19.3 
19.4 
19.4 
19.3 
19.2 
19.2 
16.4 
15.4 
11.7 
10.7 

3/10 Ci.St., nw. 

Few Ci.St., nw 

1008 ............................ 

............................... -1.. ...... ..I.. ..... .. . j /  
10 50... ......................... 966. 1 -23.7 ................................ ........... 1 ........ 1 ........I( ................................ I::::::::::!::::: ... I.... .................... ................................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;ooo 

.................................................................. I.. ...... 500 

1k42 ............................ 955.3 -23.2 59 nw. 12.5 878 .......................................................................... 750 ............................ 955.2 -23.0 62 nw. 1 12.5 705 

11:59 ............................ I 955.0 -22.8 Few Ci. St., nw. 
I I I I .I 

January 14, 1918. 

A. X. 
903 ......................... 9 ~ . 4 / - 2 0 . ~ /  3 0 / n w .  1 7.611 Fow A.Cu., nw. 444 

500 
739 
750 

1 000 

1:500 
1 661 
1' 750 

2: 250 
2 500 
2'750 
3'000 
3' 214 
3:WO 
2,7m 

2 623 

2 250 

1' 750 

1'250 

2'000 

2: 500 

2'000 

1: 549 
I, 500 

1:ooo 
1 250 

770 
750 
530 
444 

956.4 
949.3 
919.2 
917.7 
885.8 
857.7 
829.9 
813.1 
803.0 
776.8 
751.8 
727.4 
703.8 
680.5 
BBO. 6 
080.5 
703.8 

715.3 
727.4 
751.8 
776.6 
803.0 
825.3 
829.9 
857.3 
880. 0 
914.6 
917.0 
948.0 
954.9 

30 
31 
33 
33 
32 
32 
31 
31 
31 
32 
32 
33 
33 
34 
34 
41 
50 

54 
54 
55 
55 
56 
56 
55 
48 
41 
35 
37 
62 
08 

0.29 
0.33 
0.51 
0.51 
0.48 
0.47 
0.45 
0.44 
0.43 
0.43 
0.41 
0.41 
0.39 
0.39 
0.37 
0.46 
0.58 

0.04 
0.66 
0.74 
0.80 
0.90 
0.96 
0.04 
0.79 
0.65 
0.54 
0.58 
1.07 
1.20 

I_ 

nw. 
nw. 
nnw. 
nnw. 
naw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
\VIlW. 
Wnw. - 

7.6 
8.3 

11.3 
11.3 
11.6 
11.8 
12.0 
12.2 
12.5 
13.2 
13.9 
14.7 
15.4 
10.2 
16.8 
17.4 
18.1 

.18.4 
17.4 
15.4 
13.4 
11.4 
9.8 
9.7 
9.0 
8.2 
7.0 
7.4 
5.4 
4.9 

__ 

Few A&.. nw. 

.......................................................................... 
P. M. 

1:14 ........................... 1 95.5.4I-14.5I M l n w .  1 4.511 Cloudlars. ................................ 1. ................. ........I ........ 
................................ :._ ........ ........,........ ........I.. ...... i 'i 1 .  I ................................................... !::::::::I ................. 
................................ 1 ................................ 1 ........ 
2:06 ............................ j 955.3 I'-f4.6 72 I-wnw. 1 4.5 / /  
................................ 

............................ Cloudless. 
...................................................... ........I ........ I 
239 ............................ 1. os.9 ]*=i4.3 I gs j wnw. 4.9 j l  I I 1 I I /I 

January 15, 1918. 

& . I  I ' I  
951.7 
944.5 
933.2 
913.7 
883.8 
800.0 
855.4 
828.0 
801.2 
775.7 
750.5 
741.7 
725.7 
702.2 
679.3 
6%. 5 
049.9 
650.5 
679.3 
702.2 

717.7 
725.7 
750.0 
774.5 
800.2 
814.7 
826.5 
853.9 
882.6 
890. a 
902.5 
913.0 
042.9 
950. 0 

0.97 
1.26 
1.80 
1.60 
1.22 
0.92 
0.93 
0.98 
1.02 
1.04 
1.07 
1.07 
0.96 
0.82 
0.70 
0.60 
0.57 
0.58 
0.65 
0.71 

0.72 
0.79 
1.01 
1.28 
1.58 
1.75 
1.78 
1.86 
1.92 
1.94 
1.32 
1.39 
1.54 
1.69 - 

wnw. 1 4.9 
wnw. 9.4 

1/10 A&., nw. 82 
81 
79 
70 
57 
45 
46 
52 
59 
65 
72 
74 
74 
74 
75 
75 
75 
73 
64 
56 

50 
63 
62 
72 
81 
86 
86 
85 
84 
84 
84 
83 
79 
76 - 

nw. 17.0 
nw. 1 15.5 
nm. 13.2 
nw 
nw: I E:: 
nw. 12.4 
nw. 1 13.6 
nw. 14.7 
nw. 1 15.9 
nw. 10.3 
nw. I 17.4 

Few Ci.St., nw. 

Parholin from 11:30 to  11:45 a.m. nw. 1 17.0 

nw. 1 16.0 
nw. 15.8 
nw. 15.1 
nw. j 14.6 
nw. 13.8 
nw. 13.5 
nw. 14.6 
nw, 1 17.0 
nw. 19.4 
nw. 20.0 
nw. 16.2 
nw. 15.0 
nw. I 13.8 
nw. 13.4 Few A&., nw. 



OBSERVATIONS AT ELLENDALE, JANUARY, 1918. 

TABLE IL-Free-air datu fTonl kite flights at Ellendale Acrological Station, January, 1918-continued. 

R l a -  

ity. 

% 

tiV? 
h-d- 

79: 

81 

82 

82 

83 

65 

Wind. 

Dir. Vel. 

--- 
m.p.8. m. mb. 

nw. 13.4 444 951.5 ........................ 500 .......... 
nw. 18.8 ,LJ .......... ........................ 1 ooo .......... 

nw. 20.1 782 .......... ........................ 750 .......... ........................ 500 .......... 
nw. 15.6 444 952.3 

........................ ;? . - - . . - . . - . 
nw. 18.3 1'0% .......... ........................ 1:oao .......... 

January 16, 1918, 

Dir. 
-- 
nw. 
nw. 
nnw. 
M W .  

nnw. nnw. 
nnw. 
nnw. 
nnw. 
nw. 
nw. 

Vel. 

"'R2 
14.7 
2 . 3  

16.3 15.2 
15.5 
16.4 
16.3 
15.7 
15.6 

20.8 

P. Y. 
1:37.............,.-....-.-...- . .................................................. .................................................. 
1:43.. .......................... 
2%. ........................... ................................................. 

-- 
mb. "0. 
951.5 -10.6 

951.5 $--10.4 

951.7 -10.3 

........ 
0.82 

-0.53 

0.92 

........ 

%79 %I4 ........................ ........................ ................ ........................ ................ ........................ ................ 

83 2.12 

........................ ........................ 

.................................................. 
2: ............................ I 952.1 

282.. .......................... 1 952.3 

................................................. .................................................. 
-10.2 

-10.2 

1 0  20.. .......................... 
10:42 ............................ 

.......................................................................... 1,N 895.2 -20.0 ........ 84 

.......................................................................... 500 957.1 -15.5 ........ 84 
W.3 -15.2 84 m W .  13.0 444 964.3 -15.2 ........ 84 

964.4 -15.1 79 n n W -  13.4 933 903.6 -19.0 0.78 86 750 925.0 -17.6 85 .......................................................................... ........ 

nw. 
UW. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n 
n. 

5.8 
6.4 
9.3 
9.9 

10.7 
11.6 
11.9 
13.5 
15.1 
16.7 
17.4 
17.0 
16.3 

87 

83 

8s 

84 

nw. 5.8 

nw. 6.7 

nw. 6.3 

........................ ........................ 

........................ 

........................ ........................ ........................ ........................ 
nw. 6.7 ........................ ........................ 

960.5 
953.4 
923.2 
915.8 
892.7 
805.8 
862.8 
834.0 
806.9 
780.6 
768.7 
754.7 
729.3 

-13.7 ........ 
-14.0 ........ 
-15.5 ........ 
-15.8 - 0.58 
-15.9 ........ 
-16.1 0.08 
-16.4 ........ 
-17.6 ........ 
-18.9 ........ 
-20.2 ........ 
-20.8 0.51 
-21.2 ........ 
-21.9 ........ 

................................................. ................................................. 
866.... ........................ 
910 ............................ ................................................. 
................................................. ................................................. ................................................. ................................................. 
933 ............................ ................................................. ................................................. 

960.4 -13.4 

980.4 -13.4 

880.2 -13.0 

-14.4 ........ 
-15.0 ........ 
-17.4 ........ 
-18.0 0.98 
-16.9 ........ 
-15.8 -0.58 
-15.9 ........ 
-16.3 ........ 
-16.6 ........ 
-17.0 ........ 
-17.5 ........ 
-17.9 ........ 
-18.0 0.10 
-18.0 ........ 
-17.8 ........ 
-17.8 0.21 
-17.3 ........ 
-16.7 ........ 
-15.0 ........ 

91 
91 
93 
93 
93 
93 
93 
93 
94 
94 
95 
95 
95 
95 
96 
98 
96 
97 
98 

A. M. 
9:U ........................... 
932 ........................... 
9:s ........................... 

10:24 ........................... 
11:31.... ....................... ......*......................... 

P. x. 
1224 ........................... 
1246 ........................... 
1249 ........................... 

965.6-114 9 1 n n w .  8.9 .......................................................................... .......................................................................... 
985.6 -14.3 87 wW. 9.4 

865.7 -14.3 86 m ~ .  9.4 
.......................................................................... 
.......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
.......................................................................... .......................................................................... 

865.9 -13.3 87 nnw. 10.3 

885.9 -12.0 85 nnw. 12.1 .......................................... .......................................................................... .......................................................................... 
966.1 -11.4 86 mw. 11.6 

868.4-11.0 84 lUlw.  10.7 

966.4 -11.0 82 m w .  12.1 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

1.58 
1.50 
1-23 
1.15 
1.28 
1.42 
1.41 
1.36 
1.33 
1.29 

1.24 1.20 
1.18 

1.22 1.18 
1.22 
1.28 
1.37 
1.47 

1.53 
1.56 
1.80 
1.66 
1.77 
1.92 
1.94 

nnw. 
M W .  
M W .  
M W .  
mW. 
n. 
n. 
n. 
n. 
n. 
n. n. 
n. 
n. n. 
n. 
n. 
n. 
n. 
n. 
n. 
mlw. 
MW. 
M W .  
MW. 
nnW. 

15.9 
16.0 
16.2 
16.7 

15.7 
14.1 
12.6 

11.8 
11.8 
12.2 
12 3 
12.2 
12 1 
12: 1 

10.8 4/10A.Cu., a. 

3/10 Ci.St., n. Few St.Cu., a 

-15.6 
-15.4 
-14.9 
-14.5 
-13.2 
-11.4 
-11.0 

0.21 98 ........ 98 ........ 96 
0.75 96 ........ 91 ........ 84 ........ 82 

-10.4 ........ 
-10.5 ........ 
-10.7 ........ 
-10.8 0.09 

%! :::: 
88 2.15 
90 2.18 

~ ~ ~ 

A t  different heights above sea. 

I 

Surface. 

Tem- I pressure. I Dera- 
The .  Romarks. 

I I 
c. 

-10.6 
-11.1 
-13.1 
-13.3 
-12.1 
-11.8 
-12.1 
-13.3 
-13.0 
-10.7 
-10.2 

10/10 8 t . h  MW. 
Light snou;)throughout flight. 
Altitude of St.Cu. base about 

750 m. 

Altitude of St.Cu. bsso about 
800 m. 

10/10 St.Cu., nnw. 
I I I 1 I I I I 

January 17, 1918. 

A.M. 
851.. .......................... 963.1 I-18.0 83 1 nnw. I 11.6 / I  444 1 963.1 1 -16.0 1 ........ 1 83 1 1.24 I nnw. 1 11.6 1 1/10 A.Cu., nnw.; 1/10 Ci.St., 

"nu? .......................................................................... 500 955.7 .......................................................................... 924.2 
9:a ........................... ./ 983.2 I -i6.1 I 8o I Mw. I 10.7 /I ;E I 918.8 - .. ~ ..__ .. ...~ ~. ................................ ....................................... 0.77 nnw. 19.9 7/10 St.Cu., nnw.; few CLSt., I... 893.3 -21.6 ........ .......................................................................... 884.1 -24.4 ........ 0.59 nnw. MW. 
9:22 ............................ 963.6 -15.9 
938 ............................ 1 964.0 1-15.8 I l: 1 1 $: 1 $!!: I ;%: 11;;:; 1 -!!!! 1 f 1 ::;; 1 %: 1 :$! 1 g/loSt.CU MW. 

10M ............................ 864.5 -15.4 88 mw. 865.8 -23.6 0.56 nnw. 20.0 Light sno; from 9:25 to  1029 

0.87 

0.97 
1.10 
1.31 
1.36 MW. I 13.0 I 10:30 8. m. 

A. M. 
846 ............................ 1 ~0.61-13 .7  1.62 

1.61 
1.52 
1.51 
1.50 
1.48 
1.44 
1.25 
1.08 
0.95 
0.88 
0.85 
0.79 

0.77 - 

lop0 St  nnw 
Llght szow t&oughout flight. 

10/10 St.Cu., n. 

Altitude of St.Cu. base about 
Clock 2,700 stopped. m. 

104.. ......................... 1 880.11 4 2 . 2 1  841 nw. I 8.0 11 2,590 720.6 I -22.2 I 0.29 1 93 n. 1 16.0 

January 19, 1918. 

I 
965.6 
957.9 
927.0 
919.7 
896.3 
874.2 
867.2 
838.8 
811.8 
785.2 
759.5 
734.3 
7%. 0 
734.3 
759.5 
7m.O 
785.2 
817.8 
839.8 

857.7 
868.4 
897.9 
BOB. 0 
928.8 
958.0 
906.4 

10/10 St nnw. 
Faint $dial solar halo 22' 

radius, from 905 to 9:30'a.m. 

4/10 A.St., n. Few St. MW. 

444 
500 
750 
811 

1 000 

1 250 

1' 750 

2 250 

1: 192 

1'500 

2:ooo 

2:mo 

"2% 
2 250 
2: 173 
2 000 
1'760 
1: 500 

8.9 
10.0 
14.8 
16.0 
15.0 
14.0 
14.1 
14.4 
14.8 
15.2 
15.5 

9/10 A Cu n. Li h t  snow 
from *be+ibing offlight to 
11:OO a.fm. 

1,347 
1,260 
1,000 
911 
750 
500 
444 

January 21, 1918. 

a8 1 4.0 
wnw: 5.9 
nw. 6.0 

10108t wnw. 
L k h t  :;;ow from 825 to 1l:M) 

a. m. 
866 960.4 

953.6 ..... .... 
71964-1- 



66 

Dir. 

SUPPLEMENT NO. 12. 
TABLE 14.-FTee-5iT data from kite $Rights at Ellendale Acrological Statwn, January, 1918-~ontanued. 

Vel. 
-- 

m. n. a. 

January 21,1918-Continued. 

(4 

O e. 
-10.8 
-12.5 
-13.0 
-14.8 
-10.0 
-10.1 
-15.8 
-13.8 
-11.7 
-11.4 
-12.9 
-13.4 
-12.3 
-10.9 
- 9 , 4  
-9 .1  

II Surface. I 

........ '90 ........ 91 ........ 91 ........ 92 ........ 92 
0.05 92 ........ 92 

........ 93 ........ 94 
-0.71 94 
........ 95 

0.58 95 ........ 91 
........ 87 ........ 82 ........ 81 

A t  different heightssbove sea. 

' mb. 
2.18 
1.88 
1.71 
1.55 
1.38 
1.37 
1.41 
1.71 
2.10 
2.15 
1.90 
1.81 
1.92 
2.08 
2.25 
2.28 

nw. 
nw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
Wnw. 
nw. 
nw. 

i. 0 
8.8 

10.1 
11.4 
12.7 
12.8 
12.7 
12.3 
11.9 
11.8 

9:44 ........................... 

..................................... 
lo:@.. ......................... 
10: 58.... ....................... .................................. 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
960.9 -10.0 77 nw. 3.0 .......................................................................... .......................................................................... 
I.... ................................ 

9pl.4 - 9.0 84 nw. 6.7 

g l . 5  - 9.2 85 nw. 5.8 
...,.... ................................ 

.......................................................................... .......................................................................... 

A. Y. 
9:37 ........................... 940.8 1.9 86 

942 ........................... 940.8 1.9 86 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 
1O:Ol. .......................... 940.8 1.9 .......................................................................... .......................................................................... 
11:% ........................... 942.8 0.2 87 

nw. 13.4 444 
500 
750 

nw. 12.5 815 
1,000 
1,250 

8 4 n w .  13.4 1,358 
1 250 

nw. 13.0 817 
1:ooo 

1.9 
1.0 
0.5 
0.2 

-0.7 
-1.9 
-2.4 
-2.2 
-1.9 
-1.6 
-1.3 
-0.3 
-0.1 

........ 80 ........ 87 ........ 92 
0.46 83 ........ 94 ........ 95 
0.32 96 ........ 96 

........ 95 
0.40 94 ........ 92 ........ 80 

........ 85 

A. Y. 
823...- ........................ 
8:31. ........................... 

914 ............................ 

958 ............................ 

11:35. ........................... 
P. Y. 

12308 ............................ 

944.8 -3.6 8 4 ~ ~ .  4.6 

944.7 -2.7 84 SW. 6. 7 

.......................................................................... .......................................................................... 

.......................................................................... .................................................................... r..... .......................................................................... .......................................................................... .......................................................................... 
944.1 -1.4 86 WSW. 0.3 .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
943.9 .0.4 81 w. 8.0 .......................................................................... .......................................................................... .......................................................................... 
943.3 2.6 74 WnW. 9.4 .......................................................................... .......................................................................... 
943.2 2.8 72 wnw. 8.9 

-3.0 
-3.1 
-0.9 

0.0 
-0.9 
-2.3 
-3.8 
-5.2 
-0.7 
-7.8 
-8.1 
-9.6 

-11.1 
-12.5 
-14.0 
-14.0 
-13.9 
-11.0 
-9.3 
-7.9 
-7.3 
-6.7 

-4.1 

........ 84 ........ 81 ........ 69 
-0.90 04 ........ 64 ........ 64 ........ 64 ........ 64 ........ 04 

0.68 64 ........ 04 ........ 04 ........ 64 ........ 04 ........ 04 
0.75 04 ........ 04 ........ 59 ........ 53 
0.04 50 ........ 50 ........ 61 

........ 52 

-16.7 
-11.7 
-10.7 
-11.3 
-12.1 
-12.9 
-13.7 
-14.6 

........ ........ 
-1.99 ........ ........ ........ ........ ........ 

08 
61 
69 
67 
64 
61 
48 
46 

0.90 
1.36 
1.44 
1.32 
1.10 
1.02 
0.89 
0.78 

n. 
nw. 
nw. 
nw. 
nw. 
nw. 
wnw. 
mw. 

12.7 
10.1 
10.8 
17.6 
18.7 
19.8 
20.9 
21.9 

10:29 ............................ 

.......................................................................... 1 6 0 0 . .  ....... .......................................................................... 1:750 ......... .......................................................................... 2,000 ......... .......................................................................... 2,250 ......... .......................................................................... 2,600 ......... 

.......................................................................... 2 750 ......... 

.......................................................................... 2 750 ......... w.3 -22.3 65 Me. 4.6 2:790 ......... 

.......................................................................... 2 ' m  ......... ........................................................................... 2:zsa ......... 

-16.3 
-16.4 
-15.2 
-14.4 
-13.5 

........ 

........ ........ ........ 

0.32 
42 
41 
42 
47 
62 

0.67 
0.65 
0.68 
0.82 
0.98 

wnw. 
wnw. 
wnw. 
nw. 
nw. 
nnw. 

23.0 
23.2 
22.9 
21.4 
19.9 

18.4 
P. Y. 

1217.. .......................... 
1237 ............................ 
1261 ............................ 
1: OO.... ........................ 

.......................................................................... 2,000 

.......................................................................... 1'750 .......................................................................... 1'm 

.......................................................................... 1'250 .......................................................................... 1:000 

888.1 -21.8 88 Me. 6.8 1 792 

888.0 -21.8 67 Me. 6.4 1'310 

906.9 -21.7 67 Me. 7.2 885 .......................................................................... 750 .......................................................................... m 
906.9-21.6 0 7 M e .  6.7 444 

-12.0 
-12.9 
-18.2 
-22.3 
-22.0 
-23.9 
-24.5 
-B:0 
-22.0 
-21.0 

-2.14 ........ ........ 
-0.62 ........ ........ 

0.66 ........ ........ ........ 

nne. 
nne. 
nnQ. 
me. 
nne. 
nne. 

8.4 
8.4 
8.4 
7.9 
6.9 
6.7 

Humidity. wind. Time. Remarks. 
At 
100. Pressure. 

Rel. [ ;:$: 
-1-1-1- 

A. Y. m. 
1,000 
1,250 
1,500 
1750 

2,031 
2,000 
1,750 
1 500 
1:406 

2: 000 

?E 
1,000 

750 
500 
444 

mb. 
893.0 
865.4 
' 837.7 
810.6 
783.9 
780.3 
783.9 
810.0 
837.7 
841.2 
885.4 
872.8 
893.0 
923.0 
953. G 
901.4 

Altitude of St. baseabout1,WO 
m. 

nnw. 8.8 
nnw. I 7.9 ;; 
nw. 

10/10 St. cu., wnw. .......................................................................... 
11:14. .......................... 901.4 - 9.1 I I I 81 I nw. I 4.9 II 

January 23, 1918. . .  

I I 
- 

0.03 
5.97 
5.82 
5.77 
5.41 
4.90 
4 80 
4.89 
4.90 
5.03 
6.04 
5.13 
5.15 - 

- 
nw. 
nw. 
WnW. 
WnW. 
WnW. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

llw. 

940.8 
934.0 
905.4 
898.2 
877.3 
850.9 
839.1 
851.1 
878.8 
899.7 
907.2 
930.7 
943.1 

.......................................................................... 750 .......................................................................... 500 
11:45 ........................... I 943.11 -o . l l  s / n w .  I 1 0 . l l i  444 

10.3 
I I 

January 24, 1918. 

944.8 
937.9 
808.7 
898.2 
879.9 
852.3 
825.9 
800.6 
775.8 
767.1 
751.3 
727.2 
704.0 
681.3 
059.2 
058.7 
059.2 
081.3 
704.0 
719.2 
727.2 
751.3 

776.2 

3.80 
3.82 
3.91 
3.91 
3.63 
3.23 
2.84 
2.62 
2.22 
2.02 
1.90 
1.72 
1.50 
1.32 
1.10 
1.10 
1.17 
1.33 
1.40 
1.60 
1.64 
1.93 

2.26 

sw. 
8W. 
W. 
W. 
W. 
WnW. 
WW. 
WnW. 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 

4.6 
6.9 

12.1 
14.4 
14.4 
14.3 
14.3 
14.2 
14.1 
14.1 
14.2 
14.4 
14.7 
14.9 
15.2 
15.2 
15.3 
17.2 
19.2 
20.4 
21.3 
23.6 

26.0 

lop0 st., sw. 444 
Mx) 
750 
845 

1000 
1'250 

1'750 

2 250 

3: 000 
3 250 

3: 250 
3000 
2' 750 

I' 500 

2' ooo 
2: 194 

2' 500 
2'750 

3'259 

2' 599 
2' Mx) 
2: 250 

4/10 St., w.; 0/10 A. St. w. 
4/10 St  nw ' 1/10 A.du., nw.; 
4/10 6t., nw:f 0/lO A.Cu., nw. 

6/10 4;. fit "nw. 

6/10 A.Cu., nw.; 4/10 A.St., nw. 

Kite damaged. 

Jonuary 25. 1918. 

A. Y. 
930.. .......................... 

............................ 
926.0 

-22.0 ........ 73 0.58 
-22 -'23:4 8 1 ........ 0.361 81 
-21.7 ........ 0.60 

1/10 CLSt., wnw.; 1/10 A&., 
urn ." 

i / i i X . k t  wnw. 
3/10 St.Cl., wnw.; 1/10 A&., 

WnW. 
So& halo 22' radius be n 

9:34 a. d. asd contihueght 
end of liight. ...... ................... 

6/10 Ci.St., WnW.; 2/10 A.St., 

Partial cireumzentthal arc from 
WDW. 
1O:OO to 1010 a.m. 

1/10 Ci.St., wnw.; 3/10 A.Cu., 

9/10 A. St., wnw. 
WIIW. ......... 

804.8 
808.8 

' 830.7 
858.1 
805.3 
894.7 soe. 4 

1 925.0 
956.2 
965.9 

........ I -12.7 1 MI 1 1.18 

nnw. 17.2 
nnw. 1 16.4 
ll. 11.9 
nne. 8.4 

432 
01 
65 
61 
53 
01 
65 
60 
67 
67 9/10 A. St., wnw. 
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ThBm M-Free-air data from kitefiights at Ellendale Acrological Station, January, 1918-Cbntinued. 

....... ....... 
0.34 ....... ....... 

-2.46 ....... ....... 
-0.56 ....... ....... 
-2.09 

0.75 
....... 
....... ....... ....... 

67 

-- 
% 
82 
85 
94 
91 
76 
73 
63 
51 
47 
48 
51 
52 
56 
62 
61 
75 
78 

Januart 26, 1918. 

I I1  

mb. 
975.3 
967.8 
939.7 
933.7 
902.1 
897.0 
873.1 
844.2 
833.5 
844.2 
873.1 
888.0 
904.0 
932.0 
936.8 
969.1 
976.9 

O C  
-29.5 
-29.7 
-30.4 
-29.4 
-23.3 
-22.1 
-21.1 
-19.9 
-19.4 
-20.0 
-21.5 
-22.3 
-25.0 
-29.6 
-29.4 
-27.5 
-27.1 

me. 
nne. 
ne. 

ene. 
one. 
ene. 
ene. 
ene. 
eno. 

ne. 

'6.4 
5.9 
ao 
7.9 
7.6 
7.5 
6.8 
5.8 
5.5 
6.8 

-21.3 ........ 
-22.1 ........ 
-25.6 ........ 
-26.1 1.40 
-21.8 ........ 
-16.7 ........ 
-12.3 -2.03 
-12.5 ........ 
-13.7 ........ 
-14.9 ........ 
-16.1 ........ 
-17.3 ........ 
-17.7 0.63 
-17.0 ........ 
-16.1 . . _. .__. 
-13.1 ........ 
-12.9 -0.81 
-14.7 ........ 
-16.7 ........ 
-18.7 -3.21 
-26.8 ........ 

76 
75 
71 
71 
67 
02 
58 
58 
56 
55 
53 
52 
51 
52 
56 
60 
60 
61 
62 
63 
68 

A. .?A. 
' a10  ............................ 
912 ............................ 
933 ............................ 

10:lO ............................ 

11:20 ............................ 
11:56 ............................ 

P. ar. 
1208 ............................ 
12:18 ........................... : 

964.6 -21.3 76 nw. 11.6 

964.6 -21.'3 76 nw. 10.7 

964.9 -21.1 77 nw. 12.5 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
966.2 -21.2 76 nw. 13.0 .......................................................................... .......................................................................... .......................................................................... 
966.7 -20.2 71 nw. 14.8 

966.2 -20.6 70 nw. 14.3 

968.2 -21.0 69 nw. 14.3 

966.1 -20.8 70 nw. 14.3 

.......................................................................... .......................................................................... 

........................................................................... 

.......................................................................... .......................................................................... 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

17.3 
18.1 
19.1 
20.0 
20.0 
19.6 
19.2 

W W .  
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
m". 
WnW. 
nw. 
nw. 
nw. 

18.9 
18.5 
18.4 
18.4 
18.5 
18.6 
18.6 
17.9 
17.0 
16.2 
15.7 

-32.2 
-31.6 
-28.6 
-26.8 
-25.5 
-25.3 
-24.6 
-23.9 
-23.8 
-23.8 
-24.2 
-24.3 
-25.0 
-28.3 
-26.8 
-30.6 
-30.3 
-29.2 
-29.0 

........ 80 ........ 79 
-1.16 77 ........ 79 
-0.74 80 ........ 78 ........ 69 ........ 61 
-0.20 60 ........ BO ........ 60 
-0.53 60 ........ 63 ........ 67 
-3.68 69 

0.44 74 ........ 73 ........ 68 ........ 67 

nw. 
nw. 
n. 
n. 
n. 
n. 
nnw. 
nnw. 
nnw. 

3.1 
4.2 
9.2 
7.8 
6.4 
6.4 
6.3 
6.2 
6.2 

n. 
n. 
n. 
a 
nnw. 
nnw. 
nw. 

7.6 
7.0 
6.2 
6.9 
6.4 
6.3 
6.9 

wnw. 
WIIW. 

6.8 

6.3 
................ 
................ ................ 

-22.2 
-22;9 
-24.7. 
-24.6 
-24.3 
-a4.i 
-23.8 
-23.7 
-23.7- 
-23.5 
-23.3 
-23.4 
-24.7 
-24.5 
-22.4 
-21.9 

........ ........ 
1.17' ...... .: 

. . _.._. . ...... .: 
-0.11 
-0.15- ........ 
-0.55 ....... : 

0.86 ........ ........ ........ 

........ 
.W. 

W. 

W.' 

................ ................ 
3 3  

4.0 

2.7 

................ 

................ ................ 

At different heights abovo sea. SUrlace. - 
wIna. 

tive Alti- 
,2'ime. Rela- 

tude. 

Wind. I Humidity. Remarks. 

l&. 1- REI. 
- 
Vap. 
pres. 

mb. 
0.32 
0.32 
0.34 
0.36 
0.56 
0.61 
0.68 
0.53 
0.51 
0.49 
0.45 
0.43 
0.35 
0.24 
0.24 
0.36 
0.39 

__ 

Tem- 

E: Pressure. 

-- 
m.n.8. 

-I- 
A. Y. 

9:04 ............................ lOjl0 A&., w. .......................................................... 
9% ............................ 975.5 -29.4 82 .......................................................... .......................................................... 
931 ............................ 975.7 -29.3 82 .......................................................... .................................................... i..... 

lo:&.. .......................... 976.3. -28.5 74 .......................................................... .......................................................... 
11:24\ ........................... 976.6 -27.8 gS 

11:41... ......................... 976.8 -27.4 69 
.......................................................... 
.......................................................... .......................................................... 
11:48 ............................ 976.9 -27.1 78 

................ 
me. 5.8 

me. 6.3 

................ ................ 

................ ................ 
n. 6.3 ................ 

ono. 6.8 
0110. 1 7.2 

................ 
n. 6.4 

n. 6.8 

n. 6.3 

................ 

................ ................ 
no. 6.8 
nne 6.2 
nne: 1 6.2 
n. 6.3 
n. 6.3 10/10 A&., w. 

January 28, 1918. 

Few St.Cu., nw. 964.6 
9.56.9 
925.0 
820.4 
893.9 
864.6 
840.2 
835.9 
808.3 
782.1 
756.7 
731.8 
723.9 
731;s 
766.7 
782.1 
785.4 
808.3 
835.9 
864.4 
893.9 

905.1 
825.0 
958.1 
966.1 - 

0.69 
0.63 
0.42 
0.40 
0.68 
0.87 
1.22 
1.20 
1.04 
0.92 
0.79 
0.69 
0.65 
0.71 
0.91 
1.18 
1.20 
1.04 
0.87 
0.73 
0.35 

E: 1 :E 
nw. 16.7 

444 
500 
760 
786 

1 000 
1'250 
1: 467 
1 500 
1: 750 
2,000 
2,250 
2,500 
2,559 
2,500 
2 260 

1'972 
1' 750 
1'500 

2'000 

1'253 
1:ooo 

917 
760 
500 
444' 

9/10 St.Cu., nw. 

Altitudo of St.Cu., base about 
760 m. 

Partial solar halo 22' radius 
visible at intehls durind 
flight. 

10/10 St.Cu., nw. 

AItitude of St.Cu., base.about 

l O / l O  St., nw. 

850 m. -26.4 

-20.8 0.66 

January 30, 1918. 

982.7 
974.5 
940.6 
908.8 
887.5 
878.4 
849.3 
820.6 
818.2 
820.6 
849.3 
863.4 
879.2 
910.0 
920.8 
934.6 
942.0 
976.0 
983. 8 

A. Y * 
834 ........................... L 9y.7 -32.2 80 nw. 3.1 

848 ............................ estr.7 '-32.0 80 nw. 3.6 
............................... i ......'.... ............................... 
...................................... I... ................................. 
Q:% ............... : ........... : 882.9- -31.3' 81 nw. ,4;5 . .......................................................................... .......................................................................... ........................................................................... 

10:30 ............................ 883.4 -30.1 82 m W .  6.3 

10:48 ............................ 983.7 -28.8 66 nnw. 8.0 

.......................................................................... .......................................................................... 

.......................................................................... 

0.24 
0.26 
0.33 
0.41 
0.48 
0.48 
0.45 
0.43 
0.43 
0.43 
0.41 
0.40 
0.39 
0.37 
0.36 
0.26 
0.26 
0.28 
0.28 

4/10 Ci.St., W. 

8/10 Ci.St., w, 

nnw. 1 6.3 
n. 7.1 

11:02 ........................... 
11:20 ........................... .......................................................................... .......................................................................... 
11:23 ........................... .) 9B.8 1-29.0 1 67 I nw. .I ,5.8 11 2.1 7/10 C!.6t,, w. nw. 1 6.8 

January 31, 1918; 

P. Y. 

"248 ............................ 
wnw. 5.8 %;:.I wnw. tz.9 2; 
wnw. 7.0 

Cloudless. 49 
61 
68 
57 
56 
62 
50 
47 
47 
46 
46 
46 
51 
51 
57 
58 

444 
600 
659 
760 

1,000 
1250 
1'603 
1' 529 
1'600 
1' 250 
1'024 
1:ooo 
77l 
-750 
600 
444 

......................................... t ............... ............................... ;I: ......... I ........ I ....... ......................................................... 
245 ............................. 978.P: -22.7 67 
3:03 ............................. 978.'7' -22.J 67 ,I I I wnw. 7.1 

wnw. 7.2 
wnw. 8.2 
wnw. 8.1 
wnw. 6.9 
wnw. 5.8 
wnw. 6.0 

................ 
W. I ,E II 

................................(..........l........l....... ........................................................ 
897 ............................ 978.7 1 -22.l I 57 ................................ ................. 
3:s ............................. I 9787.1 -2i.9~/'-*-*& ................................ & ......................... 

3.7 
W. 2.7 

....................................................... 
846...m ......................... 1- 878.71-21.9.1 68 c10udleos. 
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Tern- 

psE 

TABLE 15.-Free-air data from kite flights at Ellendale Aerological Station, February, 1918. 

February 1, 1918. 

At W e r e n t  heights above sea. ll Surfam. I 
Wind. 

Pressure. tivo 
humid- 

ity. Dir. 1 Vel. 

i- 
Tem- 
pera- 
two. 

~t - 

-- 
m. 

444 
500 
750 
965 

1,000 
1,250 
1,403 
1,250 
1,148 
1,000 

750 
567 
500 
444 

ssw. 

ssw. 

ssw. 

ssw. 

ssw. 

m. p .  8 .  
12.5 

11.2 

8.5 

8.0 

8.9 

................ ................ 

................ ................ 

................ 

................ ................ 

-24.7 

-24.6 

-24.2 

-23.2 

-23.0 

.............. .............. 
69 .............. .............. 
65 

59 
.............. 
.............. .............. 

62 

63 
.............. 

50 
48 
36 
29 
27 
26 
28 
30 
32 
49 
83 

1.81 
1.72 
1.24 
0.97 
0.94 
0.93 
0.61 
0.27 
0.14 
0.29 
0.49 

......................................... 
9:46.. ........................... 
9:50.. .......................... ......................................... 960.5 

m.5 

-16.1 ........ 
-15.3 ........ 
-12.7 -0.80 

95 1.42 
91 1.46 
79 1.61 

A. M. 
k36 ............................. 
11:15 ............................ 

952.4 -18.1 95 me. 7.2 444 952.4 .......................................................................... 500 945.8 
952.3 -13.3 75 one. 6.3 690 922.1 

0.96 
0.90 
0.68 
0.81 
0.74 
0.89 
1.18 
1.49 
1.74 
1.88 
2.75 
3.33 
3.36 
3.43 
3.46 
3.42 
2.31 
1.52 
1.34 
0.73 
0.44 
0.52 
1.05 
1.20 

8. 
8. 
8. 
8. 
8. 
s. 
ssw. 
sw. 
sw. 
sw. 
ssw. 
w. 
w. 
wsw. 
sw. 
sw. 
ssw. 
s. 
s. 
8. 
s. 
S. 
8. 
8. . 

6.3 
7.5 

12.8 
10.3 
9.3 

10.5 
12.5 
14.5 
16.1 
16.2 
16.7 
17.0 
15.6 
13.3 
11.2 
11.3 
13.4 
15.0 
14.8 
14.1 
13.5 
12.9 
9.3 
8.5 

9/10 A.Cu., nw. 

10/10 A&., nw. 

10/10 A.St., nw. 

P. M. 
212 ............................. 
220 ............................. 
2:35 ............................. 

3:04 ............................. 

324; ............................ 

971.0 -16.7 68 S. 6.3 444 .......................................................................... 500 
970.7 -16.7 68 s. 5.8 750 .......................................................................... 1 000 
970.3 -16.3 64 5. 7.2 1'101 

.......................................................................... 1500 

989.5-16.5 7 5 s .  6.7 1,949 .......................................................................... 2,000 

969.0 -16.4 76 S. 7.6 3% 
2J2E 

.......................................................................... 1:250 

.......................................................................... It750 

.......................................................................... 

.......................................................................... 

........ 
1.24 

-3.31 
........ 
........ .._.. _.. ........ 
-0.29 

-0.27 

........ ........ 

........ ........ 
-0.24 

-2.56 

1.01 

........ ........ 

........ ........ 

........ ........ ........ 

. 

A. M. 
815 ............................ 946.5 -11.7 96 ssw. 

826 ............................ 946.4 -11.8 92 ssw. 

838 ............................ 946.3 -11.6 89 ssw. 

........................................................................... .......................................................................... 

.......................................................................... 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... 
$:12 ............................ 946.2 -10.0 90 SSW. 

936 ............................ 946.2 - 9.0 87 ssw. 

.......................................................................... .......................................................................... 

.......................................................................... 
loa2  ............................ 946.0 - 6.2 80 8s~. 

.......................................................... I 

.......................................................................... ....................................... 1.. ................................ .......................................................................... 

4.5 444 
500 
750 

5.4 787 
l o o 0  

4.5 1'113 
1'250 
1'500 
It750 

2'250 
2'500 

2'500 
4.5 2'335 

2'250 

1'750 ................ 1:500 

Z O O 0  
4.5 2'176 

6.4 2'657 

-11.7 ........ - 8.4 ........ 
6.6 ........ 
8.8 -6.00 
7.9 ........ 
7.4 0.43 
6.0 ........ 
3.5 ........ 
1.1 ........ - 1.4 ........ - 3.2 1.00 

-3.6 ........ 
-6 .2 ........ - 6.1 0.56 - 5.3 ........ - 4.4 1.02 - 3.6 ........ - 1.0 ........ 

1.6 ........ 
4.1 ........ 
6.4 0 62 
6.1 ........ 
7.4 ........ 
8.7 ........ 
8.9 -1.98 
4.8 ........ 
3.7 ........ 

96 
87 
48 
42 
41 
41 
45 
63 
80 
68 
73 
73 
71 
70 
76 
81 
78 
68 
69 
60 

46 
44 
48 
42 
42 
62 
67 

P. Y. 
1204 ............................ 

1224 ............................ 
1230 ............................ 

946.9 8.8 66 WSW. 7.6 1 376 .......................................................................... 1:w .......................................................................... .......................................................................... l I %  
945.7 3.6 67 w. 6.4 707 

945.7 3.7 67 W. 6.7 444 
.......................................................................... 500 

Humidity. 
I 

Wind. 

Dir. 1 Vel. 

Time. 
Pressure. I Remarks. 

-I---- -1- -I- 
A, m. 1 mb. 

839. ............................ 961.0 
mb. 
961.0 
953.3 
922.2 
896.8 
882.4 
864.1 
847.0 
863.2 
874.1 
890.8 
920.8 
944.2 
953.3 
960.5 

10/10 St.Cu., wnw. 
" C .  I m. p. 6 ...... ......................................... ......................................... 

845.. ........................... 961.0 ......................................... 
...... 
-3.57 

0.26 

-3.80 

...... 

...... 

...... 

sw. I 2o.i 
sw. 20.t - 6.3 - 6.8 - 7.1 

9/10 A.m., wnw. 

6/10 A.Cu., wnw. 

. .  ........................................ 
904 ............................. 1- 960.8 ......................................... 
9:n ............................. I 960.7 ......................................... 

...... 
4.39 ....... ...... 

-B. 4 
-25.5 
-23.0 

~. 
sw. 15.( 
SSW. I 13.: 
ssw. 11.( 

I I I I, I 

February 2, 1918. 

9/10A St  sw. 
6 10 A'S"' sw. 
Artiai idlalar halo 22" radius 

and arhelia h b l e  f rod  
IO:% 8 11:00 a. m. 

l/lOCi.Bt.,sw.; 2/10A.St.,sw. .......................................................................... 945.8 
1 1 : ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  952.31-13.2I 751ene. 1 6.311 ?il 952.3 -13.2 -13.11 ..: ........I ..... Xi/  1.49 1.46 

6.3 
6.3 
- 

ell& 
one. 

February 4, 1918. 

I ....... I -16.7 
-17.4 
-20.5 
-12.2 - 8.9 - 8.5 - 7.7 - 7.0 - 6.4 - 6.2 - 5.1 - 4.4 - 4.6 - 4.8 - 5.1 - 5.1 - 5.7 - 6.2 - 7.7 
-14.1 
-19.5 
-19.1 
-16.6 
-16.0 

68 
68 
69 
38 
26 
30 
37 
44 
49 
52 
69 
79 
81 
84 
87 
88 
61 
42 
42 
41 
41 
46 
74 so 

971.0 
963.9 
931.7 
901.0 
889.0 
871.6 
843.5 
816.7 
796.5 
791.2 
768.2 
751.1 
768.2 
791.2 
814.8 
816.7 
842.8 
863.4 
869.9 
898.0 
924.0 
928.2 
960.0 
967.8 

..................................................................... 4uw 
400. ............................ 1. g68.21.--15.71. 801-S. I 8.511 1,764 

1,750 

............................. 
.......................................... 1 967.8 I.-iG.o.l. ....80.1..:.... 1 .... 
435.. ........................... ........................................................................ linr .......................................................................... 500 
440 ............................ 1 967.81~116.01 8 0 1 s .  I 8.511 444 

Pebruary 5, 1918. 

946.6 
938.7 
808.9 
905.0 
881.9 
871.5 
857.2 
831.5 
808.6 
781.8 
763.9 
757.1 
733.4 
718.5 
733.4 
748.7 
757.0 
781.0 
805.9 
831.6 

a44.4 
857.8 
884.1 
911.0 
915.8 
938.7 
945.7 

2.14 
2. 80 
4.68 
4.76 
4.37 
4.22 
4.21 
4.16 
3.97 
3,70 
3.42 
3.30 
2.80 
2.56 
2.93 
3.42 

4.05 
4.10 

4.04 
4.14 
4.43 
4.73 
4.79 
5. a3 
5.38 

a. 66 
a. 82 

SSW. 
sw. 
WnW. 
WnW. 
nw. 
nw. 
nw. 
nw. 
WllW. 
WnW. 
WnW. 
WnW. 
W. 
W. 
W. 
VmW. 
WnW. 
WIIW. 
VmW. 
WnW. 

WnW. 
WllW. 
W. 
W. 
W. 
W. 
W. 

4.5 
6.5 

16.3 
16.6 
13.9 
12.5 
13.2 
14.5 
15.7 
17.0 
17.9 
19.7 
25.8 
29.6 

24.8 
24.2 
22.3 
20.3 
18: 4 

17.6 
17.0 
16.0 
16.0 
14.8 
8.4 
6.7 

27, a 

10/10 A. St., sw. 

6/lOA Cu sw. 
6/10 A: St.ysw. 

4/10 A. St., w.: 4/10 A. Cu., w. 
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Tern- Time. 
Pressure. pera- 

TABLE 15.-Free-air data from K-itejlights at Ellendale Amlogical Station, February, 1918-Continued. 

February 6, 1918. 

I 
~ 

Wind. Re's- 
Alti- 
tude. h f s d -  

ity. Dir. 1 Vel. 

------ 

- II Surface. 

A. m. 
8:W ............................ 

8:43 ............................ 

Q:02 ............................ 

9:33 .......................... 
1020 ........................... 
1193 ............................ 

11:% ............................ 
11:51 ............................ 

A t  difPerent heights above sea. 

mb. "0. m. p. 8. m. 
958.7 -3.7 '84 wnw. 5.8 444 .......................................................................... 5M) .......................................................................... 754 .......................................................................... l o 0 0  
958.9 -3.5 86 WnW. 3.13 1:249 .......................................................................... .......................................................................... .......................................................................... ! 2;o00 

.......................................................................... ~ 2:250 

.......................................................................... 2'750 

960.3 -1.6 82 nw. 4.5 2'880 .......................................................................... 2'600 
960.8 -0.7 83 nw. 7.2 2:267 

........................................................................... 2'OOo .......................................................................... 1'750 

.......................................................................... 1'500 

........................................................................... 1:zSo 

959.1 -3.1 80 wnw. 4.0 j 2 056 

.......................................................................... 2 500 

959.6 -2.5 W m w .  4.0 2:966 .......................................................................... 2 750 

............................................................................ 2 250 

961.0 0.0 77 nw. 6.7 1'667 

961.1 0.2 83 m w .  7.2 1'323 

........................................................................... 1,m 

I Romarlrs. Wind. 

c. - 3.7 
-3.4 
-2.0 - 0.6 

0.8 
-0.8 
-2 .5  
- 4 . 1 .  - 4.5 
-5 .7  - 7.2 
- 8 . 7  
-10.0 
-9 .6  - 9.5 
-8.1 - 6.2 
- 5 . 3  
- 4 . 8  
-3 .5  - 3.1 
-2.0 - 0.8 
-1.1 - 2.0 

- 
Pressure 

- 
mb. 
958.7 
951.5 
921.9 
893.0 
866.7 
839.2 
813.9 
789.1 
783.1 
765.0 
741.6 
717.3 
696.8 
716. 5 
723.4 
740.8 
763.4 
765.0 
789.0 
815. I 
824.1 
811.2 
860.6 
868.4 
895.8 

910.4 
924.4 
953.9 
961.0 

........ %84 ........ 82 ........ 74 ........ 66 
-0.58 58 ........ 60 ........ 61 ....... 63 

0.66 63 ........ 57 ........ 49 ........ 42 
0.39 35 ........ 68 
0.80 79 ........ 64 
0.50 44 ........ 55 ........ 62 ........ 78 
0.67 84 ........ 65 

-0.39 46 ........ 53 ........ 80 

n. p. 8. 
6.8 
6.6 

10.1 
13.5 
17.0 
17.2 
17.4 
17.6 
17.6 
18.3 
19.2 
20.0 
20.8 
22.0 
22.4 
20.7 
18.4 
17.5 
17.0 
15.7 
15.3 
14.0 
12.7 
11.8 
8.8 

2/10 A. Cu., nw. 

8:51.. .......................... 

9:30. .......................... 
9:s ............................. 

10:21 ............................ 
10:47.. .......................... 
1052 ............................ 

........................................................................... .......................................................................... 
958.7 -10.2 93 e. 3.1 .......................................................................... .......................................................................... ........................................................................... .......................................................................... 
956.4 - 9 . 2  97 0. 6.3 

956.0 - 8.6 96 ese. 4.0 
.......................................................................... 
........................................................................... .......................................................................... .......................................................................... .......................................................................... 

956.1 - 7.4 95 es0. 7.2 

956.3 - 7.5 94 SO. 6.7 

956.3 - 7.3 96 S0. 6.8 

.......................................................................... 

.......................................................................... 

W. 
wsw. 
wsw. 
sw. 
ssw. 
ssw. 
S. 
sse. 
se . 
98. 

11.2 
9.8 
8.3 
6.8 
5.4 
4.8 
5.0 
5.4 
5.7 
5.8 

970.5 
983.5 
932.5 
902.9 
871.2 
846.8 
834.0 
820.7 
795.2 
770.7 
759.5 
770.7 
795.2 
620.7 
847.8 
864.3 
876.3 
898.9 
905.1 
935.0 
966.0 
91.1.3 

- 9.2 ........ 
- 9 . 6  ........ 
-11.6 0.78 
- 8 . 5 . .  ...... 
- 5 . 3  ........ 
-2 .2  ........ - 0.6 -1.26 
- 1 . 4  ........ - 2.9 ........ 
- 4 . 5  ........ - 5.2 0.40 
-5.0 ........ 
-4 .5  ........ 
- 4 . 1  ........ - 3.7 ........ - 3.4 -2.71 
-.6.4 ........ 
-11.6 0.91 
-11.5 ........ 
-8 .8  ........ 
-8 .5  ........ 
- 0 . 0  ........ 

B:42 ............................ 

9:02 ............................ 

9:25 ............................ .......................................................... 

.................................................. 
105R ............................ 
11:17 ............................ 
.......................................................... 
11.41 ............................ 

.......................................................................... 
970.5 4 . 2  84 nnw. 8.9 .......................................................................... .......................................................................... .......................................................................... 
970.8 -8.9 81 nnw. 10.3 .......................................................................... .......................................................................... ........................................................................ 
970.7 -8.4 79 nnw. 12.5 ................ .......................................................................... .......................................................................... 

........................ 
972.5 -6.2 80 m w .  15.2 
972.9 -6.0 80 MW. 13.9 

.......................................................................... 

.......................................................................... 
................ .......................................................................... 

973.3 -6.0 82 nnw. 11.6 

21.2 
20. 7 
20.2 
20.0 
20.2 
20.6 
21.0 
21.4 
21.6 
20.8 
19.3 
19.2 
15.4 
12.3 
11.6 

' 

A. Y. 
839 ............................ 

854 ............................. 

..........................................I 

986.9 -2.8 74 WSW. 6.7 444 D68.9 - 2.8 ........ 74 .......................................................................... ,500 960.2 - 1.5 ........ 88 .......................................................................... 750 930.8 4.5 ........ 41 

.......................................................................... l o o 0  902.0 G.2 ........ 31 
966.6 -1.8 ' I D W S W .  6.3 857 918.4 7.1 -2.40 29 

.......................................................................... 1'250 874.4 4.5 ........ 34 ................................ 1:soo 848,O 2.9 ........ 37 

6.7 
7.8 

11.7 
13.4 

7/10 A.8t wnw. 
6/10A.CU.~nw.;2/10A.St.,nwv. 

Humidity. 
-I 

Vel. Rel. Yap. 
pres. Dir. 

mb. 
3.76 
3.77 
3.83 
3.83 
3.75 
3.43 
3.03 
2.73 
2.84 
2.15 
1.63 
1.22 
0.91 
1.83 
2.14 
1.96 
1.59 
2.15 
2.53 
3.58 
3.88 
3.38 
2.57 
2.95 
4.14 

4.66 
4.79 
5.05 
5.10 

WnW. 
WnW. 
wnw. 
nw. 
nw. 
nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
wnw. 

nw. 
nw. 
nw . 
nw . 
nw. 
nw . 
nw. 
nw. 

nw. 
nw . 

WnW. 

UW. 

ll!lW. 

ll!lW. 
ll!lW. 
IUlW. 
M W .  

P. M. 
874 
750 
500 

1211 ............................ 
94 - ;;;/:::;;I 1.8 ........ 91 

7.3 
6.9 
5. 6 
5.8 Few St. Cu., nw. 

February 7, 1918. 

I l l  
e .  I 3.6 

A. P. 
838 ........................... ~ 9 5 8 . 7 ~ - - 1 0 . 3 1  9310. 1 3 . 6 1 1  5/10 A. Cu. w . 5/10 A. St., w.; 

Parhelia fiom 810 to 8:45 a. m. 
Few St. 6u.';. 444 

Mx, 
750 
888 

1003  

1'750 
1:775 
ZOO0 
2'240 

1'750 
1'500 
1'250 
1i148 

500 
444 

1) 250 
1' 500 

2' ooo 

l l% 

-10.3 ........ 
-10.0 ........ - 8.6 ........ 

93 
94 
98 

100 
9G 
89 
82 
75 
74 
86 
98 
92 
86 
80 
74 
72 
82 
98 
96 
95 

4.5 :::: 1 8.5 
3. 10.4 
3. 10.3 - 6.9 ........ - 4.8 ........ - 2.6 ........ - 0.5 ........ - 0.3 -0.85 - 1.8 ........ - 3.0 0.51 - 1.9 ........ - 0.8 ........ 

0.3 ........ 
1.3 ........ 
1.8 -3.00 - 2.9 ........ 

-10.2 0.95 - 7.8 ........ - 7.3 ........ 

ssw. I 10.2 
sw. 1 :.; 
wsw. 10.0 
wsw. 10.0 
wsw. 

10/10st. w. 
Moist d o w  from 9:48 t o  1015 

a. m. 

6/10 St., w.; 5/10 St. Cu., 5. 

February 8, 1918. 
I 

834 ............................. A. M. 970.5I -9.21 81Innrv. I 9.411 
I 

2.26 nnw. 
2.26 nnw. 
2.14 nnw. 
2.31 nnw. 
2.35 nnw. 
2.19 nnw. 
1.98 nnw. 
1.85 nnw. 
1.58 nnw. 
1.34 nnw. 
I .  26 nnw. 
1.40 MW. 
1.72 nnw. 

4/10 St.Cu. nnw. 
hltiturlo &f St.Cu. baao about 

1,100 m. 

10/10 St Co nnw 
Ahitudb 0i'St.C;. bas0 about 

2.18 nnw. 
2.57 nnw. 
2.93 nnw. 
3.02 nnw. 

800 m. 
Light snow &pun 1l:W a.m. 

and continuod at end of flight. 

I 

msw. 
wsw. 
W. 
wnw. 
wnw. 
wnw. 
w. 



70 

A. Y. 

9% ............................ 

1038 ............................ 

SUPPLEMENT NO. 12. 

TABLE IL-Free-air data from kiteJlights at Ellendale Aerological Station, Febncary, 1918-Gbntinued, 
F e b r u a r y  9, 1918-Continued. 

~~~ ~ ~ 

mb. C. % m. p. 8. 

966.0 -0.5 68 W. 7.2 

965.1 2.4 62 W. 9.8 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

mb. 
822.4 
797.2 
792.5 
797.2 
822.4 
829.0 
848.0 
874.4 
901.1 

’ C. 
1.3 - 0.4 - 0.7 - 0.2 
2.4 
3.0 
4.6 
6.8 
9.0 

444 
500 
750 
864 

l o o 0  
1’058 
1’250 
1’500 
1’750 

Z’oo0 
2’250 
2’500 
2’675 
2’500 
$250 

1’820 

948.6 
941.9 
913.5 
900.7 
885.7 
879.4 
859.0 
833.0 
807.4 
800.7 
782.2 
758.0 
734.9 
718.9 
734.9 
758.0 

2.4 
2.6 
3.4 
3.8 
6.3 
7.4 
6.0 
4.1 
2.2 
1.7 
0.5 

-1.1 
-2.7 
-3.8 
-2.9 
-1.6 

........ 77 

........ 74 ........ 62 
-0.33 56 
........ 43 
-1.86 37 
........ 40 ........ 43 
........ 46 

0.75 47 ........ 48 ._.. __.. 50 
........ 52 

0.58 53 _._. _ _ _ _  48 ........ 40 

6.3 
6.6 
8.2 
A. 9 
8.7 
8.6 

11.0 
14.2 
17.4 
18.3 
18.7 
19.2 
19.7 
20.0 
19.5 
18.91 

7/10Ci.St.,w.;2/10A.St.,w. 

Parhelia observed from 1025 
to 1030 a.m. 

Few A.du. w. 
7/10 Gi.%. W.; 2/10 A&., W.; 

....................... ........- 
11:14 ............................ 

P. M. 
1210 ............................ 
.. ................._............ 

1246 ............................ 

1:05 ............................ 

.......................................................................... .......................................................................... 
.......................................... 

948.2 4.0 76 M W .  7.2 .......................................................................... ........................................................................... 
948.4 5.6 70 IlnW. 4.5 .......................................... .......................................................................... .......................................................................... 
949.3 5.2 88 M W .  5.4 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
949.7 4.7 69 nnw. 6.7 

-1.0 
-0.3 

0.9 
2.1 
3.2 
3.2 
3.7 
4.1 
4.6 
4.7 

0.48 37 ........ 40 ........ 45 ........ 50 
0.18 55 ........ 55 ........ 59 ........ 64 ........ 68 

........ 69 

P. M. 
1:24 ............................ 

1% ............................ 
206 ............................ 

953.5 2.8 67 sw. 5.4 444 953.5 2.8 ........ 67 5.00 .......................................................................... 500 947.0 a.2 ........ 89 4.94 .......................................................................... 750 918.1 -0.5 ........ 76 4.45 
953.5 2.7 65 SSW. 6.3 802 912.0 -1.1 1.09 77 4.29 .......................................................................... l o o 0  889.0 -2.6 ........ 81 3.99 
953.3 2.6 6 5 s s w .  5.8 1:lW 875.5 -3.6 0.77 83 3.75 

sw. 5.4 
8W. 5.8 
ssw. 7.6 
ssw. 8.0 
ssw. 7.1 
SSW. 6.6 

Z/lOA.St., w.;S/lOSt.Cu.,,wsa. 

. 

7/10 St.Cu. wsw.; Bites broke 
away at &IO p.m. 

A. Y. 
9:05 ............................. 
9:14 .............................. 

938 ............................. 
10:37 ............................ 
11:05 ............................ 
11:08 ............................ 
1 1 : ~  ............................ 

978.0 -22.0 74 6.3 

978.0 -21.8 75 me. 6.3 
.......................................................................... 
.......................................................................... .......................................................................... 

978.0 -20.9 77 8.5 

978.4 -19.3 78 me. 6.7 
.......................................................................... 
.......................................................................... .......................................................................... 

978.7 -18.4 75 m e .  5.4 .......................................................................... 
078.8 -18.3 75 Me. 5.4 

978.8 -18.0 78 me. 4.9 
.......................................................................... 

-21.3 ........ 59 
-16.9 ........ 46 
-16.6 -1.77 45 
-16.4 ........ 29 
-16.4 -0.16 26 
-16.5 ........ 27 
-17.1 ........ 32 
-17.4 -1.84 35 
-19.3 ........ 37 

-19.0 ........ 66 
1 -18.0 ........ 76 

-21.0 1.47 a9 

6.3 
6 2 
5: 9 

6.0 
6. a 

1/10 Ci.St. nw.; 1/10 Ci.Gu., 

Solar halo 22* radius, observed 

7/10Ci.St.,nw.;l/lOA.Cu.,nw. 

nw: 3/lbA,Cu. nw. 
from8:Wto 1l:Wa.m. 

eae. 
e. 
ene. 
ene. 
ene. 
ne. 

~ me. 

we. 

-10.9 
-11.2 
-12.6 
-13.4 
-13.1 
-12.2 
-11.9 
-11.7 
-11.5 
-13.1 
-15.1 
-14.5 
-12.8 
-12.4 

........ 93 ........ 93 ........ 92 
0.56 92 ........ 92 ........ 93 

-0.80 93 ........ 94 
-1.20 95 ........ 94 

0.69 92 ........ 91 ........ 89 ........ 88 

8:48..- .......................... 
9:Og ............................. 
9:46 ............................. 
10:07 ............................ 

.......................................................................... .......................................................................... 
956.5-10.8 9 3 n n e .  10.3 .......................................................................... .......................................................................... 
958.4 -11.3 93 Me. 13.9 .......................................................................... 
956.1 -12.0 88 nne. 14.3 .......................................................................... 
956.1 -12.3 88 Mo. 12.6 .......................................................................... 

At different heights above sea. 

I I 1 Humidity. Remarks. Wind. Time. - 
Vel. Dir. Vap. 

pres. 

m. 
1 750 

2’ 047 

1’ 750 
1’687 

1’ 250 

830 
750 
500 
444 

2’ ooo 
2’ OM) 

1’500 

1: ooo 

%40 
33 
44 
44 
42 
41 
38 
33 
29 

26 
33 
54 
59 
- 

mb. 
2.88 
1.95 
2.53 
2.64 
3.05 
3.11 
3.22 
3.26 
3.33 

3.30 
3.89 
4.98 
5.14 
- 

m*R 5 
23.1 
23.6 
23.1 
21.3 
20.8 
19.6 

16.5 

15.5 
14.1 
9.9 
8.9 

is. 1 

- 

W. 
W. 
W. 
W. 
W. 
W. 
W. 
WllW. 
WnW. 

WnW. 
WnW. 
W. 
W. 
- 

........ ........ 
0.84 

0.88 

........ ........ 

........ ........ ........ .......................................................................... 
1 2 : ~  ............................. P. M. 964.11 5.01 591w. 1 9.411 

.......................................................................... .......................................................................... 
1230 ~ . ~ ~ ~ ~ . ~ ~ ~ . ~ ~ . ~ ~ ~ ~ . ~ ~ . ~ ~ ~ ~ . ~ ~  964.01 6.01 5 9 I w .  I 8.911 3/10 Ci;St., nw. ........ 

February  11, 1918. 

A. M. 
9:57.. .......................... 948.6 77 n. .......................................................................... .......................................................................... 
10: 06 ............................ I 948.6 1 1 77 1 M W .  1 ::: 11 5.59 

5.45 
4.84 
4.49 
4.11 
3.81 
3.74 
3.52 
3.29 
3.26 
3.04 
2.78 
2.54 
2.35 
2.30 
2.14 

2.08 
2.38 
2.93 
3.56 
4.23 
4.23 
4.70 
5.24 
5.77 
6.89 

n. 
n. 
nnw. 
nw. 
nw. 
nw. 

wnw. 

M W .  

WllW. 

WnW. 
WllW. 
W. 
W. 
W. 
W. 
wnw. 

wnw. 
wnw. 
WllW. 
WnW. 
WnW. 
WllW. 
nw. 
nw. 

nnw. 
JUlW. 

.......................................................................... 
1018 ............................ 1 948.51 2.51 781nnw. 1 6.311 .......................................................................... .......................................................................... ........................................ .......................... ... ....I1 
10:55 ............................ I - -  948.2 1-3.4 77 nnw. 7.2 

18.6’ 
17.32 
15.1 
12.9 
10.8 
10.7 
9.5 
8.2 
7.0 
6.7 

-22.0 ........ 74 
4;:: j...i:ii/ 72 66 

0.62 
0.68 
0.48 

IlUe. 
ne. 
ene. 
me. 
e. 
e. 

Bse. 9/10 Ci.St.,nw. 

5.0 

F e b r u a r y  18, 1918. - 
11.6 
12.5 
16.5 
18.8 
15.9 
8.9 
6.0 
8.5 

12.9 
14.8 
14.3 
12.8 
12.5 

11. a 

- 
2.22 
2.17 
1.89 
1.76 
1.80 
1.98 
2.04 
2.10 
2.16 
1.84 
1.50 
1.57 
1.80 
1.84 

- 
M E .  
Me. 
ne. 
ne. 
ene. 

ene. 
ne. 
ne. 
ne. 
ne. 
nne. 
nne. 

ne. 
em. 

A. M. 
837 ............................ ./ 9.~~.51--10.91 93lnne .  I 11.611 

I I 
10 10 St., ne. 
Lfl h t  snow throughout flight 

I l t i tude  of-St. base *bod 
800m. 

444 
500 
750 
894 

loo0  

1’354 

1: 136 

750 
600 
444 

1’250 

1’250 

%? Altitude of St. base about 

l O / l O  St., ne. 
750 m. ........ ........ 

1019 ............................ 
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TABLE Is.--Free-air data from kite jlights at Ellendale Aerological Station, February, 1918-Continued. 

February 19, 1918. 

Time. 

71 

Wind. 
Tern- Alti- 

tude. Pressure. pera- tive ’ ”g!‘- Dir. 1 Vcl. 

----__- 

II Surface. I 

nnw. 
nnw. 
nnw. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 

At diffcront heights above sea. 

m. p .  8.  
8.9 
9.0 
11.8 
14.2 
16.2 
16.1 
15.1 
14.1 
13.1 
13.0 
13.3 

c. 
-26.0 
-26.0 
-24.8 
-23.8 
-22.9 
-22.8 
-22.4 
-22.0 
-21.7 
-21.6 
-21.5 
-21.4 
-21.4 
-21.4 

A. ?A. m.p.s 
8:27 ............................. I %3.2 1 :2:0 I ’76 I M W .  I 8.911 .. -. . . . . .__._.._ -. -. -. . . ... ... . . 

-0.40 ._. . . . . . 
-. - .. . . . 
.. ... - -. 
-0.16 ..._.._. 
. .-... ._ 
-0.04 ... .. ... 

.--. . . . . 

___._...._._.._._....._._..__.__ .............................................. 
. _ _ . _ . . _ . _ _ . _ . . . . . . . . . . . . . . . . . . . . . . . . . - . I .  

8:48 ............................ ~ .......................................... ................................ 
....................................... ................................ 
9:oB ._._.___...._._...._.._l ~ .... 
029 ....._.___._._.__._...-.....- 
................................ ................................ 
.................................. ................................ ................................ .......................................... 
1045 ._..._............... ....... ............................... ................................. .................................. 
1123 _..._.____._............ -... ................................ ................................ .........- ...._.._ ......-..._..... _....... 
11:35 ._._.._........ - ............ 1 965.61-21.81 fB1nnw. I 18.311 

.......... ........ ........ ........ ........ ...-.... ........................ ........ ......._ ......._ ..._..._ 
963.6 -25.9 76 nnw. 14.8 ........ _....... ........ ....._._ .........- -....-.. .....-.. _.....__ ....._._ -....... ...-..._ ....__._ ......._ ..-....... -..-.... ...-..._......._.._...~. 
964.0 -25.4 67 Mw. 16.5 

964.3 -25.0 68 nnw. 17.9 

....-..... .....-.. .-....._ ....__.. _.._..._ -..-...... -.-.--.. -......_...._._f_._..... 

.........- ............._.. __.._._. _..__.__ .......................................... .-.-.....- .-.-..-. .-..._._ .__._......._.._ ............_... _._____....._.__ 
965.6 -23.0 72 nnw. 15.2 .......-.. ......._ .....___ ___._.....____._ ....-..... ....._.. -....... ._..___. .__._.._ .......... -....... .____._. ._..___......_._ 
966.1 -22.0 74 nnw. 12.5 -................. -..._.............___._. 

- 

?masure 

~ 

nnw. 
nnw. 
nnw. 
nnw. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
n. 
nnw. 
nnw. 

mb. 
963.2 
955.9 
923.1 
891.6 
866.9 
861.9 
833.0 
805.9 
779.0 
775.8 
752.7 
727.2 
724.7 
727.2 
752.7 
779.0 
807.1 
832.1 
835.8 
865.1 
895.0 
910. 8 
926.1 
958.2 
965.6 - 

13.6 
13.6 
13.6 
13.4 
13.2 
13.1 
12.9 
13.0 
14.1 
15.1 
15.6 
15.8 
17.3 
18.3 

I I Humidity. 

-21.5 
-21.5 
-21.6 
-21.6 
-21.7 
-22.8 

Tem- 

pros. 

. .... ... ...._. .. .-. .. . .. 
-0.43 ... . . . . . -. . . . . -. 

-I-l-l-- 

A. M. 
812 ............................ 
................................ 
g:m ._._.._ ~ ........_._..._._... 
................................. 
~....__....._....__.....__._....... .................................... . . . ._. __......_.._.. . .._.. __.__. ................................. 
9:ll ..._...._..._.__.._ ~ .__._.__ ......._.__.__.._._..._.__..__.. 
................................ ...._......._...... ~ ............ . . . . ._. .. . ......_ _._ .__ _ _  _. . . . . . 
1004 .._....._.............._.... 
................................ .......... ~ ...__._....._.__.._._ 
io40 ......................... . ..._..._..._._................. 
. . . . . . . . . . . . . . . . . . . .. .. .. . ._. . . . 

P. M. 
1207 ...................-........ 

................................ 

................................ 

......................... ~ ...... ....___......................... 

.............................. _. 

................................ ......_._..........._............ ................................ ................................ ...._........................... ................................ 
1:46 ...... ...................... ....................._....-..._ 
2:14 ...__................ . ...... ................................ ................-....-................-... .......-.........-.........-.... 
2345 _...._._.......... .... ...... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ................................ 
2:61 ........ ...........-...-.--. 

9R9.0 -31.8 80 nw. 5.4 444 
500 
750 

989.0 -31.7 80 nw. 4.9 833 
1 000 
1’250 
1’500 
1:750 
2,000 

989.3 -29.8 65 nw. 7.2. 2 136 
2’250 
2’500 
2’750 
3:oOo 

988.9 -%.I 56 nw. 6.3 3,235 
3 250 
3’500 
3’750 
4:m 
4 250 

990.1 -27.1 60 nw. 5.R 4’363 
4:250 
4 m 
3:750 

.......... ........ ._...... ........ _.._.... _._.._..__ ...____. ...._.._ ........ ......._ 

....._._.. ...._... ........ ........ ........ _..._.._.. ..._..__ ........ ........ ._...... 

.._ .._ .__. . ... .... ........ ._ ...... ........ .__.._.___ .______. .._._... ....._._ _.._.... .__....... .__._._. ._...... ......._ ........ 
__...._ __. ...._.._ ........ ........ ........ .......... ........ ..-..... ..- .-... ........ . . . ..._ _. . _. ... .__ . _.._._. .. ... .. . ... .... . .... ~ ..... ........ ........ .* ...... ........ 
-..- .._... ...._... ........ .*...... ........ .._.._..__ _.....__ ..._.___ .._...._ ._..__._ 
~ .__.._ _ _ _  ........ ...._... ........ ........ ..._ : ..... ....._.. ........ ._...... ........ ........_. ........ ........ ........ ........ 
_.._...._. _...___. ._...._. ......__ ........ 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ~ ......... ...... _. ...... _. ......._ ........ 

698.5 -24.5 69 nw. 6.7 .......... ..__._.. _____._. ........ ._...... ........._ ......,. _.._.... ........ ........ .......... ........ ........ ........ ........ .......... ........ ....._.. ........ ........ .......... ......._ ..___... ._....._ ........ .......... ........ ._._.._. .._..... ........ 
989.7 -24.0 60 \nW. 6.3 ......-... ........ __.._._. ...._._. ........ 
989.7 -24.4 69 wnw. 5.8 .......... ........ _.._.... .__.__.. ....._.. ........ ._._..__ .___._._ .._.__.. .......... ........ ......_. ....._._ _....... 
989.8-24.1 B 0 - w .  7.6 .......... ........ ......_. .._.._.. ........ ...-...... .-...... .,..__.. ._..._.. ......_. 
gs8.9 -24.2 59 \Mw. 7.6 

-31.8 
-31.8 
-32.0 
-32.0 
-31.7 
-31.3 
-30.8 
-30.4 
-!a9 
-29.7 

’76 
76 
74 
73 
72 
72 
74 
76 
78 
78 
75 
72 
72 
72 
73 
74 
74 
75 
75 
74 
73 
72 
73 
77 
83 

. .... . . . 

. . . . . ~. . .. . .. . . . 

.. . .. __. .._ _._. . .. . .. . . . _.._. . . . 
-0.18 

0.05 

........ 

mb. 
0.43 
0.43 
0.47 
0.52 
0.55 
0.56 
0.60 
0.64 
0.68 
0.69 
0.67 
0.65 
0.65 
0.65 
0.65 
0.66 
0.65 
0.66 
0.65 
0.56 
0.51 
0.48 
0.50 
0.61 
0.71 

-29.5 
-29.0 
-28.5 
-28.0 
--27.5 
-27.5 

February 20, 1918. 

.. . .. .. . 
~ ..... _. 
. .. .. . .. ....._.. 
-0.20 ........ 

-28.3 
-29.0 
-29.7 

-30.8 
-30.0 
-30.5 
-30.4 

-30.5 

-30.2 
-30.1 
-29.3 
-28.4 
-27.6 
-2a. 7 
-25.9 
-25.6 
-26.7 
-29.7 
--28.6 
-29.3 
-29.0 
-23.7 
-28.2 
-24.9 
-24.2 

989.0 
981.8 
947.1 
936.0 
914.2 
8P3.0 
852.3 
823.2 
791.4 
779.8 
767.2 
740.9 
715.4 
691. 4 
670.1 
668.7 
646.0 
625.0 
603.8 
682.6 
572.0 
582.5 
603.8 
625.0 

643.8 
846.6 
668.7 
691.4 
715.4 
741.0 
768.3 
779.8 
796.0 
845.1 
E.54.6 
884.8 
916.0 
M3.6 
918.7 
982.6 
9R9.9 

_ _ . _ _ _ _ _ I  .-. . .. .. . . . . . . .. __._. ._. 
0.18 .._ _. . . . .. . .. . . . 

. ___. . _ _  
0.33 _._..... 

........ ._.____. 

........ 

. . . . . . . . . . . . . . . ./ 
-0.71 .....-.. 
0.13 I ........ 

. . . . . . . .I 
1.31 1 

. . . . . . . . 
~ ....... 
........I 

*i .._.I.. 

80 
79 
74 
73 
71 
68 
05 
62 
60 
58 
66 
51 
46 
41 
36 
36 
35 
33 
32 
31 
30 
30 
29 
20 

28 
28 
27 
25 
24 
23 
21 

~ 21 
22 
25 
27 
32 
37 
42 
44 
50 
59 

- 
0 . 2  
0.24 
0.22 
0.22 
0.25 
0. n 
0.21 
0.21 
0.23 
0.22 

‘ 0.22 
0.21 
0.20 
0.19 
0.17 

0.16 
0.14 

0.11 
0.10 
0.10 
0.10 
0.10 

0.10 
0.10 
0.11 
0.11 
0.12 
0.12 
0.12 

0.12 
0.10 
0.11 

0.16 
0.18 
0.20 
0.35 
0.40 

n. 17 

0. i a  

a 12 

n. 13 

Wind. 

- 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
WnW. 
WnW. 
WnW. 
wnw. 
mu‘. 
wnw. 
wnw. 
vnw. 
wnw. 
wnm. 
WUW. 
XPIIW. 
WnW. 
WUW. 
WnW. 
WnW. 
WUW. 
wnw. 

wnw. 
WnW. 
WnW. 
wn w. 
WnW. 
wnw. 
WnW. 
wnw. 
N n W .  
WDW. 
wnm. 
WDW. 
NnWb 
w m .  
Wnw. 
NnW. 
u 11w. 

- 
6.4 
5. € 
7. e 
8.4 
8.6 
8.7 
8.9 
9.1 
9.3 
9.4 
10.2 
11.9 
13.7 
15.4 
17.0 
17.2 
17. 3 
17.6 
1% 0 
18.3 
18.4 
17.9 
16.7 
15.4 

14.4 
14.3 
13. 6 
12.0 
12.2 
11.5 
10.8 
10.5 
10.1 
8.8 
8.7 
8.3 
8.0 
I .?  
7. I 
7.6 
7.6 

_I 

Remarks. 

7/10 Ci.St., nw, 

Cloudless. 

1/10 Ca., nw. 

1/10 St.Cu., nw.; 3/10 Cu.,nw. 
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Wind. 
Tern- %iF Time. 

Pressure. ydr; humid- 
ity. Dir. I vel. 

SUPPLEMENT NO. 12. 

Alti- 
tude. 

TABLE 15.-Free-air data from kitejlights at Ellendale Aerological Station, Februay, 1918-hntinued. 
February 21, 1918. 

I I 

e c. 
-31.0 
-29.8 
-24.6 
-22.6 
-21.1 
-19.0 
-18.7 
-17.3 
-15.8 
-14.4 
-13.4 
-14.0 
-15.8 
-16.0 
-15.9 
-14.7 
-13.6 
-12.5 

II Burface. I 

--- 
........ '61 ........ eo ........ 53 
-2.08 51 ........ 54 
-1.00 &a ........ 59 ........ 60 ........ 61 ........ 61 
-0.59 62 ........ 61 
........ 59 

0.59 59 
........ 59 ........ 59 ........ 59 ........ 59 

8:39.. .......................... 
851 ............................. 

9:37 ............................ 

A. Y. I mb. 1 "0. 1 I lm.pa:;l[ ............................ e29 980.3 -31.0 '61 SSW. .......................................................................... .................................................................. ........I 
980.0 -30.9 61 s. 4.9 

979.7 -30.7 62 s. 4.9 
.......................................................................... 
.......................................................................... .......................................................................... .......................................................................... .......................................................................... 

978.2 -27.1 60 8. 6.3 .......................................................................... .......................................................................... 

-11.3 
-16.8 
-17.7 
-22.5 
-26.0 
-24.2 
-19.5 
-18.5 

P. If. 
1202 ............................ -2.21 59 ........ Bo 

-2.29 60 ........ 66 
1.87 71 ........ 72 ........ 74 ........ 75 

12:13 ............................ 
1230 ............................ 
12:42 ............................ 

m. 
444 
500 
750 
848 

1 000 

1' 250 
1' 500 
1) 750 

2' 162 

2' 524 

1' 207 

2' OOO 

2' 250 
2' 500 
2' 50 
2' 250 
2' OOO 
1: 750 

1' 250 
1' 208 
1: OM) 

1 498 

846 
750 
500 
444 

.......................................................................... 
974.0 -19.2 74 SSW. 9.8 .......................................................................... 
973.6 -18.6 75 ssw. 13.9 

973.4 -18.5 75 ssw. 10.7 

.......................................................................... .......................................................................... 

ressuro. 

- 
mb. 
980.3 
973.0 
940.1 
927.9 
907.9 
882.4 
877.2 
848.2 
820.3 
78?. 5 
776.2 
767.0 
741.5 
739.9 
741.5 
767.0 
792.1 
818.0 

844.1 
872.3 
877. E 
902. c 
921. f 
933.3 
965.5 
973.4 

- 4 . 6  
- 1.2 

12.0 
11.9 
11.0 
10 .1 . .  
9.2 
8.9 
7.5 
5.2 
3.0 
0.8 - 1.4 
0.3 
2.0 
4.0 
6.1 
8.1 

10.1 

At  different heights above sea. 

I I Humidity. 

........ 86 ........ 76 
-8.01 39 ........ 39 ........ 36 ...... 34 ........ 32 

0.36 31 ........ 34 ........ 39 
........ 44 ........ 48 

0.78 53 ........ 52 
0.81 51 

........ 47 

........ 44 ........ 40 ........ 36 

9:03.. ......................... 

9:30 ........................... 

10:06 ........................... 
10:52 ........................... 

P. Y. 
12:30. .......................... 

LO8 ........................... 
1:19..- ........................ 

.......................................................................... 
948.2 - 4.0 80 SSW. 5.4 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
947.9 - 2.4 77 SSW. 3.6 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
947.5 0.7 66 ssw. 4.9 

947.0 3.8 74 ssw. 6.3 
.......................................................................... 
.......................................................................... .......................................................................... .......................................................................... .......................................................................... 

946.9 8.7 64 w. 6.7 1,155 .......................................................................... 1,000 

.......................................................................... 500 

.......................................................................... 
946.9 9.8 68 w. 

946.8 10.0 54 wnw. 

Vap. 
pres. 

mb. 
0.21 
0.23 
0.34 
0.41 
0.50 
0.67 
0. AS 
0.80 
0.93 
1. OB 
1.18 
1.10 
0.90 
0.88 
0.90 
1.00 
1.11 
1.22 

- 

1.38 
0.83 
0.77 
0.5? 
0.4( 
0.4f 
0.N 
0.8% 

10.9 
11.5 
12.5 
12.7 
10.6 
10.0.. 

Remarks. . Wind. 

0.40 35 _.__ .__. 35 ........ 36 
-1.06 38 ........ 50 ...... 54 

Dir. 
- 
SSW. 
ssw. 
SSW. 
ssw. 
SSW. 
SSw. 
ssw. 
ssw. 
sw. 
sw. 
SW. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 

sw. 
sw, 
sw. 
SSW. 
ssw. 
SSW. 
SSW. 
ssw. 

Cloudleas. 

Few Ci.tit., w. 

Few CLSt., w. 

Solar halo, 2 2 O  radius, from 
1210 p. m. t o  end of flight. 

6/10 Cl.St., RW. 

February 22, 1918. 

1/10 CJ.8t., M W .  

Pebruary 23, 1918. 

A. M. 
8:53 .......................... ] 8 4 8 . 3 I - 4 . 6 I  8 6 [ s s w . l  4.911 

869.4 
885.4 
912.8 
918.3 
939.8 
946.8 - 

3.57 
4.20 
5.47 
5.43 
4.73 
4.20 
3.72 
3.53 
3.53 
3.45 
3.34 
3.11 
2.88 
3.24 
3. 60 
3.82 
4.14 
4.32 
4.45 

4.56 
4.75 
5.22 
5.29 
6.39 
6.63 

SSW. 
SSW. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
W. 
We 
W. 
W. 
W. 
W. 
W. 
WnW. 
WDW. 

WnW. 
WIlW. 
\ M W .  
WIlW. 
W n W .  
WnW. 

4.9 
6.3 

11.8 
11.9 
12.8 
13.6 
14.5 
14.8 
15.3 
16.1 
16.9 
17.6 
18.4 
18.8 
19.2 
19.2 
19.2 
19.2 
19.2 

19.2 
18.8 
18.1 
18.0 
12.0 
10.3 

1/10 CLSt., nnw. 

Few CtBt., ma. 

Few CLBt., MW 

5/10Ci.St., W.; l/lOA.Cu.,sW. 

1/10 Ci.St., w. 

6/10 CLSt , w. 



OBSERVATIONS AT ELLENDALE, FEBRUARY, 1918. 

TABLE 15.-Free-air data from kite flights at Ellendale Aerological Station, February, 1918-C0ontinued. 

February 25, 1918. 

'rossuro. 

73 

Tem- 
pora- 
ture. 

Surfsce. II 

tive __ 
humid-/ ity. Dir. 

A t  different heights above sea. 

- Alti- 

Vel. j( tudo. 

ReIa- 1 Wind. il- 
-- 

mb. 
960.4 

9m.4 

960.4 

................ ................ 

................ 

................. ................ ................. ................ 
960.4 

960.3 

960.2 

................. 

................. ................ 

................. 

................. ................. ................. ................. 
959.2 

959.0 

959.0 

958.9 

958.8 

................. 

................. 

................. 

................. ................. 

- 
at 
100 m. 

C. 
-8.4 

-8.3 

-8.0 

-7.6 

-6.9 

-7.0 

-6.6 

-6.4 

-6.4 

-6.4 

-6.4 

T h e .  

m. p. 8 .  
9.4 

8.9 

....... 

....... 

....... 

Remarks. 

m. 
444 
500 
750 
811 

1,m 

Wind. 

mb. 
960.4 
953.7 
922.3 
915.5 

Humidity. 

C. - 8.4 - 9.5 
-12.5 
-13.3 

- 
Vel. 

.............. 

.............. 
62 

65 ............... ............... ............... ............... 
66 

70 
............... 
............... 

Tem- 

E: Pressure. 

nw. 

nw. 
.............. 

nw. , 
nw. 

8.0 ........ ....... ........ ....... 
7.6 

8.0 
........ 
........ ........ 

8.0 ........ 
........ ........ 
........ 
........ 

5.8 

7.6 

7.2 

5.8 

6.3 

........ 

........ 

........ 

........ ........ 

- 
Rel. 

1210 
1'250 
1'500 
1'750 
2'ooo 

2)m 
2'500 
2'750 

2'750 
2'500 
2'250 
2'ooo 
1'750 

1'500 

1'254 
1:296 

2'160 

2'445 

2'999 

1'743 

1'324 

854 
750 
500 
444 

--L 

vsp. 
pres. 

............... ............... ............... 

............... ............... 
47 nw. 

- 
Dir. 

.............. 
55 

55 
............... 
............... 

-I- 

nw. 
nw. 

A.M. 
8% ............................ 

.................... : 
860.. ......................... 
9:lO ............................ 

10:57 ............................ 
11:11.._. ........................ 
11:2l ............................ 

11:37 ............................ 
11:46 ............................ 

%71 I nw. 

946.8 -2.5 12 wsw. 6.3 444 .......................................................................... 5w .......................................................................... 750 .......................................................................... l o 0 0  .......................................................................... 1'250 ..................................................... 1:5w 
946.6 -0.9 63 W. 6.7 1,662 

.......................................................................... 2 ' m  
946.6 0.2 61 w. 8.0 2'117 .......................................................................... 2'000 .......................................................................... 1: 750 
946.2 3.7 61 WnW.. 8.0 1 604 .......................................................................... 1'5w 
946.3 4.0 52 wnw. 10.7 1'475 
946.3 4.7 49 wnw. 10.3 1'284 .......................................................................... 1:250 

1,000 
946.4 4.6 50 wnw. 10.7 . 894 .......................................................................... 750 .......................................................................... 500 
946.5 4.5 50 wnw. 10.3 444 

.......................................................................... 1 750 

........................................................................... 

'71 
72 
76 
78 
84 

90 
89 
81 
74 
66 
61 
56 
44 
45 
52 
59 
54 
50 
45 
41. 
36 
36 
38 
40 
41 
41 
53 
61 
59 
66 
55 
- 

-2.5 
-2.6 
-2.9 
-3.3 
-3.6 
-4.0 
-4.2 
-5.0 
-7.3 
-8.6 
-7.1 
-4.7 
-3.2 
-2.4 
-2.2 
-3.7 
-3.6 
-1.5 
-0.6 

1.0 
3.9 
4.5 

mb. 
2.12 
1.95 
1.57 
1.51 
1.34 

1.14 
1.14 
1.07 
1.01 
0.94 
0.88 
0.76 
0.51 
0.50 
0.45 
0.41 
0.45 
0.52 
0.57 
0.63 
0.67 
0.68 
0.73 
0.79 
0.75 
0.71 
1.09 
1.41 
1.52 
1.88 
1.96 
- 

........ 72 ........ 72 ........ 70 

........ 68 ........ 67 ........ 65 
0.14 64 ........ 64 ........ 64 
0.95 64 

........ 59 ........ 52 
0.78 47 

........ 43 
-0.71 42 

0.84 65 ........ 56 
........ 61 

1.13 63 ........ 59 ........ 52 
........ 50 

a. p. 8. 
9.4 
9.4 
9.6 
9.6 
9.8 

10.0 
10.3 
12.3 
14.3 
16.2 
17.5 
16.8 
15.2 
15.6 
17.4 
19.2 
17.9 
16.5 
15-2 
13.8 
12.4 
12.4 
11.4 
10.6 
9.7 
9.2 
8.6 
8.2 
7.7 
8.6 
6.3 

982.1 
955.4 
925.3 
906.8 
895.8 
888.0 
857.0 
840.4 
814.0 
787.8 

- 5.1 - 5.2 
- 5.7 
- 6.0 - 6.6 - 8.4 - 9.1 
- 9.8 
-10.9 
-12.0 

A. Y. 
825 ............................ 
8:34 ............................ 
8:56 ............................ 

882.1 -5.1 90 nw. 5.4 

962.2 -4.8 88 nw. 5.8 

962.5 -4.3 88 nw. 8.0 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

9:19 ............................ 

............................ 9:45 

1018 ............................ 

10:26 ........................... 

962.8 -3.2 84 MW. ................................................................. ................................................................. 
963.2 -3.3 84 nnw. 

................................................................. ................................................................. ................................................................. 
963.8 -3.7 86 MW. 

963.9 -3.7 86 n. 
................................................................. ................................................................. 

P. Y. 
1:16.. .......................... 

1:25.. .......................... 

1:45.. ......................... 

............................... ................................ 

............................... 

................................ ............................... ............................... ............................... 
235.. ......................... 
217.. ......................... 

244.. ......................... 

................................ 

............................... ............................... 

............................... ............................... ............................... ............................... ............................... 
4:18.. .......................... 
4:35.. .......................... 
437.... ....................... 
4:47 ............................ 
4:54.. .......................... 

............................... 

............................... 

.............................. 

.............................. .............................. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
wnw. 
wnw. 
nw. 
nw. 

RW. 

WllW. 

- 

3/10 St.  Cu., nw. ...... 
...... 

1.34 
Altitude of St. Cu. base about 
3/16 st. CU., nw. 

1 W m .  
1.13 

...... ...... ...... 
-0.15 

0.81 
...... 

2/10 St. Cu., nw. 

1/10 St. Cu., nw. 

.............. 
65 (Snw. ...... 

0.90 ...... 
...... 
...... 
...... 

0.14 

-1.27 

0.91 

1. ul 

...... 
....... 
....... 
....... 

........ 
55 I.nw:-. 

.............. 
56 I nw. ....... - 

February 26, 1918. 

6.3 3.60 
3.54 

wsw. 
wsw. 

946.8 
940.2 
911.0 
882.5 
855.2 
828.7 
811.8 
803.7 
777.1 
763.1 
777.1 
802.7 
817.9 
828.7 
831.5 
854.1 
855.2 
882.5 
885.0 
911.0 
940.2 
946.5 

4/10 A. Cu., nw. 

l/lOA.Cu.,nw.; 1/10 A. St., nw. 
3.38 w 
3.16 1 \Vi 
3.03 w. 
2.84 wnw. 
2.75 wnw. 
2.61 wnw. 
2.14 wnw. 
1.88 wnw. 
1.98 wnw. 
2.14 wnw. 
2.20 m w .  

I 

3.66 wnw. 
3.88 wnw. 
4.20 wnv. 
4.21 wnw. 1/10 St. Cu., nw. 

I 

February 27, 1918. 

I I I I I 

Bo 
89 
86 
84 
83 
79 
78 
75 
70 
65 

3.55 
3.51 
3.25 
3.09 
2.90 
2.36 
2.19 
1.98 
1.67 
1.41 

1.29 
1.42 
1.69 
1.06 
2.02 
2.36 
2.77 
3.12 
3.28 
3.78 
3.85 - 

nw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
MW. 
MW. 
MW. 

MW. 
MW. 
IXlW. 

MW. 

MW. 
MW. 
ZUIW. 

nw. 

nnw. 

nnw. 

n. 
n. - 

1/10 A. Cu., nw. 6.4 
5.9 
7.9 
9.2 

10.1 
12.4 
13.4 
14.1 
15.2 
16.3 

16.8 
16.5 
15.9 
15.3 
15.0 
13.0 
10.9 
9.6 
9.2 
8.2 
8.0 

........ ........ ........ 
0.19 

0.70 

........ ........ 

........ ........ ........ 
.......................................................................... .......................................................................... .......................................................................... I I I I I  1/10 IXlW. ci. st., wsw.; 1/10 st. Cu, 

Altitude of St. Cu. base about 
1,300 m. 

-12.6 
-12.4 
-12.0 
-11.6 
-11.4 
-10.1 - 8.8 
- 7.9 - 7.0 - 4.2 
- 3.7 

1 0.31 I ........ 63 
6s 
78 
87 
88 
92 
97 

100 
97 
88 
86 

10.3 

9.4 

........ ........ 

........ ........ ........ 
6.7 

8.0 

........ ........ 

........ I::::;:] 
10 10% cu mw. 
A/tltudi of 'dt. Cu. base about 

1,000 m. 

1 



SUPPLEMENT NO: 12. 
TABLE 15.-Tree-air data from hite&hts at Ellendab Aerological Station, February, 1918-Cbntinued. 

e c. - 7.8 - 7.2 - 4.7 - 4.7 - 5.3 - 5.8 - 6.4 - 6.4 - 8.3 
-10.1 
-10.3 
-11.8 
-13.0 
-13.4 
-15.4 
-17.3 

-18.3 
-17.3 
-15.5 
-13.6 
-12.9 
-11.5 - 9.2 - 7.0 - 4.8 - 2.7 - 2.6 - 1.1 - 0.3 

1.1 
4.4 
5.1 

aurtace. I 

-- 
....... 
-1.09 
....... 
....... ....... ....... ....... 

0.22 

0.80 ........ 
0.61 ........ ........ ........ 

....... 

........ 

0.76 ........ ........ ........ 
0.89 ........ ........ ........ ........ 
0.59 ........ ........ 
1.30 ........ ........ ........ 

I- I-I- 
sw. 
sw. 

sw. 
wsw. 

wsw. 

wsw. 

wsw. 

sw. 

sw. 

sw. 

A. Y. . \ mb. I ‘ C .  1 % 
8:32 ............................ 970.1 -7.8 91 

m. p. a. 
5.8 

5.4 
.............. 
............... ............... ............... ............... 

4.0 

5.8 

5.4 

............... 

............... ............... 

............... ............... ............... 

7.2 ............... ............... ............... 
7.2 ............... ............... ............... ............... 
8.9 

9.4 

8.9 

............... ............... 

............... ............... 

910.. .......................... 
.......................................................... .......................................................... 
1023 ............................ 969.6 -2.8 76 

1068 ............................ 969.6 -1.5 72 

1221 ............................ 969.5 1.0 58 

.......................................................... 

.......................................................... .......................................................... 

.......................................................... .......................................................... .......................................................... 

................................ .......................................................... .......................................................... 
IW ............................ .......................................................... .......................................................... .......................................................... .......................................................... 
1 : s  ............................ .......................................................... .......................................................... 
211 ............................ 
238.. .......................... 
.......................................................... .......................................................... 

P. Y. 
m 1 5  ......: ..................... I ~ 9 . 1 1  3.41 49 __.______I_.___._. ........ 

968.9 4.6 43 

868.6 5.5 43 

968.5 5.1 36 

968.4 6.1 37 

Wind. 

February 28, 1918. 

At different heIghts above sea. - 
Alti- 
tude. 

m. 
444 
500 
728 
750 

1,000 
1,250 
1,500 
1 509 

1,972 
2,000 
2,250 
2,444 
2 500 
2’ 750 
3:OOO 

3,127 
3 000 

2,408 
2 250 

1’ 750 

1,266 
1,250 
1,000 

861 
760 
500 
444 

1: 750 

2’ 750 
2:500 

2’ 000 

1:mo 

- 

Pressurf 

mb. 
970. I 
963. I 
935. I 
932. E 
903. C 

847. L 
847.2 

798.4 

770.2 
751.5 
745.9 
722.0 
698.7 

686.4 
698.7 
722.0 
745.9 
754.5 
770.2 
795.0 
821.0 
847.9 
874.3 
876.0 
904.0 
919.8 
832.8 
952.0 
968.4 

875. a 

821. a 
795. a 

1 M ) .  T7 A t  

Humidity. 

RBI. 
- 

%91 
89 
82 
81 
66 
49 
34 
33 
31 
29 
29 
29 
29 
29 
30 
31 

32 
31 
30 
29 
28 
31 
37 
42 
48 
53 
53 
47 
44 
42 
38 
37 

- 
Vap. 
pres. 

mb. 
2.82 
2.9: 
3 . 3  
3.34 
2.54 
1.84 
1.21 
1.17 
0.94 
0.75 
0.73 
0.64 
0.57 
0.55 
0.48 
0.41 

0.39 
0.41 
0.47 
0.55 
0.56 
0.70 
1.03 
1.42 
1.96 
2.50 
2.61 
2.62 
2.62 
2.78 
3.18 
3.25 

Wind. 

Dir. 

sw. 
SW. 
wsw. 
wsw. 
wsw. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 

W. 
W. 
wsw. 
wsw. 
WSW. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
sw. 
3w. 
3w. 

- 
Vel. 

- 
m. p. 8 

5.6 
5.7 
5.1 
5.3 
6. C 
6.1 
7. I 
7.6 
8.4 
9.2 
9.3 

10.2 
10. B 
11.0 
11.3 
11.6 

11.8 
12.1 
12.6 
13.1 
13.3 
12.9 
12.3 
11.6 
11.0 
10.4 
10.5 
11.3 
11.8 
11.0 
9.3 
8.9 

Remarks. 

Few A. Cu., w.; 2/10 Ci. St. 
W W .  

5 1 0 c i  St wnw. 
dolar hnf 22’ radius, from 

10:lO t o  11:15 n. m. 

8/10 ci. St., wnw. 

4/10 Ci. St., wnw. 

1/10 ci. St., wnw.; w cu., sw. 



OBSERVATIONS AT ELLENDALE. MARCH. 1918 . 
TABLE 16.-Free-air data froin kite: ights at Ellendale Aerological Btation. March. 1918 . 

March I.  1918 . 

Time . 
At different heights above sea . II Surface . I 

Wind . Tom- Rela- 
pressure Prossure . pera- humid- tive 

ity . Dir . 1 voi  . 
-.....- 

a c . 
0.5 
1.5 
5.9 
8.3 
7.7 
6.4 
5.1 
3.9 

. 3.8 
2.7 
1.6 
0.4 . 0.7 . 1.4 . 0.6 
0.6 
1.8 
3.0 
4.2 
4.8 
6.1 
7.5 
8.9 
9.3 
6.7 
7.0 
9.7 

10.3 

.. 

........ ....... ........ 
-1.76 ....... ....... ....... 

0.52 

....... ....... ....... 

....... 

....... 
0.46 

....... 

....... 
0.56 

....... 

....... 

....... 

....... ....... ....... 
-1.72 
1.08 ....... 

....... ....... 

.......................................................................... 
11.50 ............................ 42 W . 
11:52 ......... ..................I %:: 1 1 42 1 W . 1 56:; /I 

........................... 830 

~ 5 1  ............................ 

9:21 ............................ 

11:B ............................ 

.......................................................................... .......................................................................... 
1 1 : ~ ~  ......................_.....I 965. 0 1  10.31 4 2 1 ~  . I 4.911 

.......................................................................... . 966.8 1.0 68 sw 6 . 7 .......................................................................... .......................................................................... .......................................................................... 
966.6 2.2 54 s w  . 8.0 .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
966.3 3.9 58 sw . 7.2 .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
966.1 9.61 43 w . .......................................................................... .......................................................................... 

887 
1 OOO 
(250 
1500 
1'727 
1'750 

2'500 
2'750 
2'911 
2'750 
2'500 
2'250 

1'750 
1'725 
1'500 
1'250 
1:OOO 

928 
777 
750 
500 
444 

2'000 
2'250 

2'000 

915.5 
902.8 
876.0 
850.2 
826.2 
824.7 
799.3 
774.7 
750.7 
727.8 
713.1 
727.8 
750.7 
774.7 
799.3 
824.7 
826.2 
850.2 
876.0 
902.8 
910.9 
927.8 
930.8 
960.2 
665.9 

...................... ......................................................... \ \  
9:03 ............................ 975.3 0 8 62 nw 8.0 

A . M . 
8:a ............................ 

8:3R ............................ 

................................ .......... ........ ........ ........ ........ [ [ 1 [ 1 I1 

975.0 -1.0 74 nw . 6.3 

975.1 - 0.4 70 nw . 6.7 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

.......................................................................... 
9.12 ............................ 61 nw . 
9:14 ............................ I i;!:; I ::o" I 60 I n w  . I i:: 11 

. 1.0 - 1.1 - 1.5 - 1.7 - 2.1 - 2.9 - 3.6 - 4.1 - 4.4 - 5.5 - 5.6 - 5.0 - 5.4 - 6.7 - 8.0 - 9.2 
-10.5 
-11.8 
-12.8 
-11.6 
-10.1 - 9.8 - 9.1 - 8.3 - 7.4 - 7.1 - 7.4 - 8.0 - 8.1 - 7.0 - 6.0 - 4.2 - 3.7 - 1.9 - 0.2 

0.7 
3.3 

4.1 

........ ........ ........ 
0.17 ........ ........ ........ 
0.29 ........ ........ 
0.41 

-0.44 

........ 

........ ........ 
0.55 

0.34 

........ 

........ 

........ 

........ ........ 

........ ........ 
-0.22 

0.56 

........ 

........ ........ 

........ ........ ........ 
1.M 

1.10 
........ 
........ ........ 
........ 

10:03 ............................ 

11:OI ............................. 

11:35 ............................ 
11% ............................ 

11:49 ............................ 
11:68 ............................ 

March 2. 1918 . 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 
975.4 2.5 53 nnw . 8.0 

976.4 2.8 46 m w  . 4.9 ........................................................................... .......................................................................... .......................................................................... 
.......................................................................... .......................................................................... 
.......................................................................... .......................................................................... .......................................................................... 
.......................................................................... 
.......................................................................... .......................................................................... 

976.4 3.4 44 m w  . 4.9 

976.4 3.5 44 nnw . 5.4 

976.4 3.5 44 nnw . 3.6 

976.4 4.0 42 nnw . 4.5 

I I  

A . Y . 
7:15 ............................ 966.7 - 1.7 77 s . 8.9 444 966.7 -1 .7  ........ .......................................................................... 500 960.2 - 0.9 ........ 
7 : a  ............................ 966.6 -1.0 77 s . 9.8 711 935.4 2.1 -1.42 .......................................................................... 750 931.8 2.1 ........ 
.......................................................................... 750 931.8 2.3 ........ 
7:48 ............................ 868.3 -1.5 80 9 . 10.3 671 940.0 2.4 -1.69 .......................................................................... 501) m . 2  - 0.3 ........ 

715 ............................ 966.5 - 1.8 79 s . 10.7 904 915.4 2.0 0.11 

7:s ............................ 966.2 -1.2 78 s . 9.8 444 966.2 - 1.2 ........ 

P . Y . 
12:08 ............................ 1 976.41 4.11 4 2 j n n w  . 1 4.511 444 

n 
72 
62 
50 
44 
46 
45 
70 
78 

975.0 
968.2 
938.0 
927.0 
908.7 
880.8 
853.6 
830.1 
827.3 
801.1 
798.1 
784.4 
776.0 
751.3 
728.1 
705.6 
6 S . 7  
661.6 
643.2 
661.6 
683.7 
687.6 
705.6 
728.1 
751.3 
761.7 
776.0 
801.1 
807.1 
827.6 
855.0 
883.0 
892.1 
911.2 
930.0 
940.2 
969.9 

976.4 
- 

4.08 
4.08 
3.70 
3.56 
3.11 
3.24 
3.27 
4.17 
4.31 

.. 
Humidity . 

s . 
s . 
ssw . 
ssw . 
ssw . 
ssw . 
ssw . 
s . 
s . 

Re1 . 

ag 
12.4 
25.5 
26.3 
29.6 
23 .a 
19.9 
12.3 
9.8 

'66 
62 
44 
34 
34 
35 
36 
37 
37 
38 
39 
41 
42 
43 
42 
40 
37 
35 
33 
32 
31 
30 
28 
28 
34 
36 
41 
42 

#OW A.CU., sw . 

74 
71 
58 
53 
47 
38 
28 
22 
21 
19 
I9 
18 
18 
18 
17 
17 
16 
16 
16 
15 
14 
14 
14 
13 
13 
13 
13 
13 
13 
14 
15 
17 
17 
22 
2.8 
31 
40 

42 

. 
Vap . 
pres . 
mb . 
4.18 
4.22 
4.09 
3.72 
3.57 
3.36 
3.16 
2.99 
2.97 
2.82 
2.68 
2.58 
2.42 
2.34 
2.44 
2.55 
2.58 
2 . e5 
2.72 
2.75 
2.92 
3.11 
3.19 
3.28 
3.34 
3.51 
5.05 
6.26 

4.16 
3.95 
3.13 
2.81 
2.41 
1.82 
1.27 
0.95 
0.89 
0.73 
0.72 
0.72 
0.70 
0.62 
0.53 
0.47 
0.40 
0.3.5 
0.32 
0.34 
0.36 
0.37 
0.39 
0.39 
0.42 
0.44 
0.42 
0.40 
0.40 
0.47 
0.57 
0.73 
0.76 
1.15 
I . 68 
1.99 
3.10 

a . 44 

Wind . 
. 
Dir . 

SW . 
sw . 
SSW . 
W . 
W . 
W . 
w . 
W . 
W . 
W . 
W . 
W W  . 
wnw . 
WUW 
WnW . 
wnw . 
W . 
W . 
w . 
W . 
W . 
W . 
w . 
W . 
m . 
W . 
W . 
W . 

nw . 
nw . 
n . 
n . 
n . 
nno . 
nne . 
m e  . 
n . 
n . 
n . 
n . 
n . 
M W  . 
nnw . 
U W  . 
nw . 
nw 
nw 

nw . 
nw . 
M W  . 
nnw . 
nuw . 
nnw . 
nnw . 
M W  . 
nnw . 
W W  . 
JUlW . 

n . 

nw . 

nnw . 
nnm . 
nnw . M W  . 
M W  . 
UIIW . 

I 

I 

. 
Vel . 

m . p . a . 
8.0 
9.0 

13.3 
15.6 
15.3 
14.0 
13.8 
13.2 
13.4 
15.0 
16.6 
1R.3 
19.9 
21.0 
20.0 
18.5 
17.0 
15.5 
13.9 
13.2 
12.1 
10.8 
9.6 
9.2 
7.8 
7.6 
5.4 
4.9 

0.3 
6.9 
9.6 

10.6 
10.4 
10.1 
9.8 
9.6 

10.1 
11.8 
12.0 
12.6 
13.0 
14.0 
15.1 
16.2 
17.9 
18.3 
19.2 
18.1 
16.8 
16.5 
16.2 
13.4 
11.7 
11.0 
9.7 
7.4 
6.9 
6.3 
6.6 
4.8 
4.R 
4.6 
4.4 
4.4 
4.6 

4.5 

Remarks . 

Cloudless . 

Few A.St., nw . 

Pow A&., nw . 

Few A.Cu., w . 

Few A&., nw . 

Cloudlass . 

I 



SUPPLEMENT NO . 12 . 
TABLE 16.LFree-air data from kite flights at Ellendale Aerological Station. March. 1918-Continued . 

March 5 . 1918 . 

Reln- 
tivo 

i ty  . humid- 

76 

Wind . 

Dir . 1 Vol . 
--____ 

Surface . 

mb . 
964.5 

964.6 

964.7 

................ 

................ 

................ ................ 
964.7 
965.1 

965.7 

965.9 

................ 

................ 

................ ................ ................ 
966.2 

A t  different heights above sen . 

O C . 
-14.3 

-14.0 

-13.9 

-13.9 
-14.0 

-14.1 

-14.3 

-14.0 

. 

Alti- 
tude . 

........ 

........ 
1.38 

0.35 
........ 
........ 
........ 
-0.81 
-0.64 

-1.93 

1.13 

........ 

........ 

........ 

........ 

........ ........ 

% 
87 
87 
89 
88 
87 
90 
94 
95 

100 
97 
95 
93 
92 
91 
87 
83 
82 

nnw . 
nnw . 
M W  . 
nnw . 
nnw . 
nnw . 
nw . 
nw . 
nw . 
nnw . 
nnw . 
pnw . 
n . 
n . 
nnw . 
nnw . 
nnw . 

m . p . s . 
12.1 
11.5 

10.1 
10.6 
10.5 
10.4 
10.4 
5.9 
7.4 
8.0 
9.3 

10.4 
10.1 
9.2 
8.2 
8.0 

8.7 

sw . 
sw . 
sw . 
wsw . 
wsw . 
wsw . 
wsw . 
wsw . 
W . 
W . 
W . 
W . 
W . 
W . 
W . 
W . 
w . 
W . 
W . 
W . 
W . 
W . 
NSW . 
wsw . 
SW . 
sw . 
ssw . 
ssw . 

7 . G 
7.7 
8.3 
8.9 
9.2 

10.9 
12.5 
12.8 
13.4 
13.9 
14.1 
14.9 
16.2 
17.4 
18.4 
18.4 
18.4 
18.4 
18.4 
18.7 
19.2 
19.2 
17.4 
15.4 
13.4 
11.4 
9.4 
8.9 

1:26 ............................. 
k35 ............................. 

1:54 ............................. 

.......................................................................... .......................................................................... .......................................................................... 
960.8 - 6 . 0  67 sw . 6.7 

963.5 - 5.8 67 SW . .  8.0 
.......................................................................... 
.......................................................................... .......................................................................... .......................................................................... 

960.0 -5.0 68 ssw . 6 . 7 )  .......................................................................... .......................................................................... 

-10.0 ........ - 8.2 -1.49 
-9 .1  ........ 
-10.7 ........ 
-12.3 ........ 
-12.8 1 0.64 

61 
53 
52 
56 
61 
62 

-14.1 I ........ 
-16.1 ........ 
-18.1 ........ 
-19.8 0.82 
-18.1 ........ 
-16.0 ........ 
-13.9 ........ 
-13.3 0.48 

56 
48 
40 
33 
34 
34 
35 
35 

-12.4 
-11.2 
-11.1 
-9 .2  
-7 .0  
-4 .8  
-2 .7 
- 0 . 5  

0.0 

........ 43 

........ 55 
0.87 56 

........ 55 

........ 55 

........ 54 

........ 53 

........ 52 

........ 52 4:53 ............................. 

.......................................................................... 1, 530 .......................................................................... 1, 250 .......................................................................... 1, 000 .......................................................................... 750 .......................................................................... 500 
9556 0.0 52 ssw . 8.9 444 

A . M . 
8:B ........................... 956.1 -3.6 77 

8:30 ........................... 956.2 -3.4 77 

8:48 ........................... 956.3 -3.4 77 

.......................................................................... .......................................................................... 

.......................................................................... ........................................................................... 

.......................................................................... ..................... .................................................... .......................................................................... 
9.1 1. .......................... 956.6 -3.2 69 .......................................................................... .......................................................................... .......................................................................... 
9:30 ........................... 956.6 -3.2 68 .......................................................................... .......................................................................... .......................................................................... 

1057 ........................... 957.4 -1.9 71 .......................................................................... .......................................................................... .......................................................................... 
P . M . 

1214 ........................... 957.8 -0.3 66 

1222 ........................... 957.8 -0.3 64 

1239 ........................... 958.0 0.5 60 

1246 ........................... 058.0 1.1 60 

.......................................................................... 

.......................................................................... 

.......................................................................... .......................................................................... 

n w  . 8.9 444 
500 
750 

nw . 9.8 e59 
1000 

nw 7.6 1 326 

2000 
nw . 9.8 2'090 

2, 500 
2 750 

7.6 2'810 

2 500 

1: 250 

1'500 
1: 750 

2: 250 

$750 

2'250 
nw . 6.3 2'001 

2'000 
1; 750 
1, 500 

I1W . 7.2 1399 
1'2.50 

nw . 4.9 1:%6 
1, 000 

. 

nw . 

wnw . 5.8 813 
750 
500 

WnW . 7.6 444 

. 3.6 - 4.1 - 6.3 - 7.2 - 7.4 
- 7.7 - 7.8 - 8.1 - 8.5 - 9.0 - 9.1 
-10.6 
-12.7 
-14.8 
-15.6 
-14.9 
-12.9 
-10.9 - 9.6 - 9.3 - 8.3 - 7.4 

........ ........ 

........ 
0.87 

0.13 

........ .. i ..... 

........ ........ 

........ 
0.17 ........ 

........ 

........ 
0.83 ........ ........ ........ 
0.38 ........ ........ 

........ 

77 
7.5 
85 
88 
82 
71 
68 
59 
47 
34 
30 
30 
30 
30 
30 
30 
30 
29 
29 
32 
40 
48 

3.48 
3.38 
3.05 
2.82 
2.67 
2.26 
2.14 
1.81 
1.39 
0.97 
0.84 
0.74 
0.61 
0.50 
0.47 
0.50 
0.60 
0.69 
0.78 
0.88 
1.21 
1.56 

nw . 
nw . 
m W  . 
wnw . 
WnW . 
W n W  . 
WnW . 
WnW . 
nw . 
nw . 
nw . 
nw . 
nw . 
nw . 
nw . 
n w  . 
nw . 
uw . 
nw . 
nw . 
nw . 
wnw . 

8.9 
9.9 

14.4 
16.4 
15.5 
13.9 
13.4 
15.3 
18.1 
20.8 
21.7 
21.5 
21.2 
20.9 
20.R 
20.7 
20.4 
20.2 
20.0 
19.8 
19.3 
18.8 

WnW . 
wnw . 
wnw . 
wnw . 
wnw . 
wnw . 
wnw . 
wnw . 

1R.6 
8.2 
7.2 
7.8 
8.2 
8.1 
7.7 
7.6 

51 
70 
72 
75 
7R 
75 
63 
60 

1.72 
2.09 
2.13 
2.72 
3.32 
3.45 
3.93 
3.97 

I Humidity . T h o  . Remarks . Wind . 

Dir . Vel . E: I Ressure . & . 1- Re1 . 
. 

Vnp . 
pres . 

'ressure . 

P . M . 
3.43 ........................... nb . 

964.5 
957.0 
925.3 
895.0 
884.2 
865.2 
837.3 
634.4 
823.7 
833.0 
845.0 
866 . 8 
887.2 
89G . 9 
927.9 
959.6 
9G6 . 2 

c . 
-14.3 
-15.1 
-18 . 6 
-19.5 
-19.8 
-18.5 
-16.5 
-16.3 
-14.7 
-14.4 
-14.2 
-17.9 
-21.2 
-20.3 
-17.5 
-14.6 
-14.0 

mb . 
1.63 
1.42 
1.05 
0.95 
0.91 
1.07 
1.34 
1.39 
1.70 
1.69 
1.69 
1.17 
0.84 
0.91 
1.13 
1.42 
1.48 

10 10 St., nw . 
d g h t  snow throughout flight . ............................... 

351 ............................ 
4.10 ............................ 

412 .... <- ...................... 
438 ............................ 
s:10 ............................ 
6% ............................ 

............................... 

............................... ............................... 

............................... 

............................... 

............................... ............................... ............................... 
6.45 ............................ 

....................... 
82 nnw . 13.4 

82 nnw . 11.2 

82 nnw . 10.3 
82 nnw . 10.3 

82 nnw . 8.5 

82 nnw . 9.8 

....................... 

....................... 

....................... 

....................... 

....................... 

....................... 

....................... 
........................ 

82 M W  . 8.0 

Altitude of St . baseabout 1. 3.50 
m . 

l o / l O  St., nw . 
ME h 6. 191 

961.4 
954.8 
924.0 
894.0 
879.5 
865.7 
852.3 
837.0 
810.5 
784.4 
776.4 
759.0 
734 . G 

691.0 
710.8 
734.6 
759.0 
765.9 
784.4 
810.5 
813.0 
835.2 
883.9 
891.5 
920.6 
950.0 
950 . 6 

710.8 

P . M . 
1:05 ........................... -.I 961.41--0.91 6 7 / s w  . I 7.611 2.28 

2.20 
1.97 
1.72 
1.61 
1.59 
1.52 
1.46 
1.37 

-1.29 
1.25 
1.00 
0.72 
0.49 
0.35 
0.42 
0.51 
0.64 
0.68 
0.90 
1.28 
1.32 
1.53 
1.86 
2.20 
2.59 
3.05 
3.18 
- 

Cloudless . -6 .9  07 
-7.3 67 
- 9 . 1  70 

... 

............................... .I ......... .I ....... .I ....... .I ........ 1. ... s: . 1 I 2, 750 
2:23 ............................. 959.3 - 4.3 66 ssw . 2, gj: .......................................................................... I, IOJ  .......................................................................... 2, 500 .......................................................................... 2, 250 
3:30 ............................ 1 ~ 9 5 8 . 0 ~ - 2 . 2 ~  G21ssW . 1 9.811 2, 183 ................................[..................................[ ........ 1 2 ,  000 
.. .................................................................... 1 750 4:w ............................. 957.5 - 1.0 65 ssw . l-~~ii~i.ll ~ 7 2 4  

Cloudless . 

March 7, 1918 . 
1/10 A.Cu., nw . 956.1 

949.3 
919.0 
907.0 
890.0 
8432.0 
654.1 
831.8 
808.5 
782.6 
775.1 
757.2 
733.0 
710.0 
702.0 
710.0 
733.9 
758.8 
775.1 
78% . 3 
810.5 
,837.0 

848.1 
804.4 
866.1 
892 . 6 
914.6 
922.0 
052.0 
9% . 0 

1/10 A.Cu., nw . 

7/10 Cu., nw . 
Altitude of Cu . base nboul 

1. 100 m . 

5/10 A.Cu., W . . 3/10 Cu., W . 
Partial solar halo 22' radius a t  

11:40 n . m . pn'rlielin nt 11:60 
a . m . 

. 7.0 . 8.4 . 8.5 . 6 . 2 . 4.3 . 3.4 
0.3 
1.1 

-0.92 

0.99 

1.46 

........ 

........ 

........ 

........ ........ 



OBSERVATIONS AT ELLENDALE, MARCH, 1918. 

TABLE 16.-Free-air data from kite $@its at Ellendale Aerologicat Station, March, 1918-Cbntinued. 

Time. , 

77 

Surfaco. - 
Wind. 

tive Alti- 
tudo. Pressure. pora- humid- 

ity. Dir. 1 Vol, 

Tern- RclE- 

----__- 

March 8, 1918. 

c. 
-10.0 
-10.5 
-12.7 
-13.9 
-11.5 - 9.5 
- 9 . 5  
- 9 . 5  - 9.5 - 9,4 
- 9 . 2  - 9.1 
-9 .1  - 9.2 
-10.8 
-12.8 
-11.3 
- 8 . 4  
- 7 . 8  

At difforont heights above sea. 

% ........ 84 ........ 86 ........ 95 
0.87 100 ........ 73 

-2.24 50 ........ 42 
........ 30 

0.00 26 
0.00 19 ........ 16 

-0.05 14 ........ 14 
-1.74 14 ........ 24 

1.14 37 ........ 45 ........ 60 ........ 63 

Remarks. 

P. Y. 
1:U ............................ 
i:52 ............................ 
2:W ............................ 
260 ............................ 
3:33 ............................ 
3:37 ............................ 
3:49 ............................ 

970.5 -11.1 78 n. 11.6 444 970.5 -11.1 ........ 78 .......................................................................... 500 963.2 -11.6 78 
.......................................................................... 750 932.2 -14.1 ........ 79 

970.6 -11.0 78 n. 11.6 803 926.0 -14.6 0.97 79 .......................................................................... 1,000 802.4 -13.0 ........ 58 
970.6 -10.8 75 n. 11.6 1 108 889.6 -12.2 -0.79 46 

.......................................................................... 1250 874.0 -11.8 ........ 43 

........ 

.......................................................................... 1'250 874.0 -11.9 47 

.......................................................................... 1:oOo 903.7 -11.8 ........ 27 

........ 
971.4 - 9.9 70 Illlo. 10.7 1:326 8G5.5 -11.8 -0.09 48 

972.2 - 9.4 73 Illlo. 9.4 944 910.8 -11.8 -0.42 23 

500 965.7 - 9.7 63 
972.4 - 9.1 70 Illlo. 8.0 444 972.4 - 9.1 ........ 70 

972.2 - 9.3 72 nne. 7.6 765 933.7 -12.8 1.13 32 .......................................................................... ........ 

Wind. 

-18.5 ........ 
-13.9 ........ 
-2 .2 ........ 

0.0 -4.69 
1.0 ........ 
2.2 ........ 
2.3 -0.47 
2.8 ........ 
3.4 ........ 
4.0 ........ 
4.4 -0.23 
4.4 ....... 
4.5 -0.05 
1.9 ........ 

-3 .2  ........ - 8.1 1.45 
- 6 . 0  ........ 
-3 .9  ........ - 2.8 0.45 

-1.1 ........ 
0.0 ........ 
1.2 ........ 
2.3 ........ 
3.3 -0.78 
3.1 ........ 
1.7 -1.49 
0.6 ........ - 0.7 0.46 - 0.4 -3.72 

- 4 . 1  ........ 
-6 .2 ........ 

- - .a  ........ 

I . I Humidity. 

95 
88 
59 
63 
45 
36 
35 
37 
40 
43 
46 
49 
56 
63 
78 
92 
79 
66 
59 
58 
56 
56 
53 
51 
50 
60 
53 
53 
63 
50 
72 
85 

1.61 
3.00 
3.24 
2.88 
2.58 
2.52 
2.76 

sse. 
s. 
8. 
9. 
ssw. 
asw. 
ssw. 

7:13 ............................ 

1:31 ............................ 

7:W ............................ 
802 ............................ 
8:2D ............................ 
929 ............................ 

.......................................................................... 
971.4 -16.5 95 sse. 6.3 

971.1 -16.0 95 s. G. 3 

.......................................................................... .......................................................................... 

.......................................................................... ........................................................................... .......................................................................... 
970.7 -15.2 95 S. 6.7 

970.6 -14.4 91 S. 6.7 

970.1 -13.8 91 S. 3.6 

969.1 -10.1 90 s. 8.5 

.......................................................................... 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... 3.36 
3.53 
3.08 
3.87 
3.83 
3.86 
3.38 
3.05 
2.96 
3.12 
3.08 

W8W. 
SW. 
8W. 
sw. 
sw. 
mw. 
s8w. 
ssw. 
ssw. 
s. 
s. 

3.4 
2.9 
0.5 

-0.3 
4.9 
8.9 
8.3 

8.6 
1.2 
2.9 
3.4 

8.2 

........ 74 5.77 ........ 76 6.72 ........ 84 5.32 
0.95 87 6.19 ........ 61 5.28 

-1.80 41 4.67 ........ 38 4.27 

........ 44 3.22 
0.87 45 3.00 ........ 68 5.12 ........ 74 5.77 

-2.43 39 4.24 

- 
Vel. 
- 
n. p. a. 

10.3 
10.6 
12.2 
13.1 
13.1 
13.1 

10.7 
10.3 
5.6 

11.3 
16.0 
16.4 
17.7 
15.0 
11.5 
11.5 
11.6 
11.6 

12. a 

- 
VEp. 
pres. 

mb. 
2.18 
2.13 
1.94 
1.83 
1.66 
1.36 
1.14 
0.81 
0.70 
0.52 
0.45 
0.39 
0.39 
0.39 
0.58 
0.75 
1.04 
1.79 
I. 98 

- 

- 
Dir. 

Pressure. 

mb. 
965.9 
959.2 
92% 7 
910.5 
898.3 
888.0 
869.9 
842.0 
533.6 
816.9 
842.0 
883.9 
869.9 
858.0 
895.3 
912.3 
928.7 
959.2 
965.8 

9/10 A.Cu., w. no. 
ne. 
one. 
one. 
eno. 
eno. 
ene. 
ene. 
m e .  
ene. 
one. 
em. 
one. 
ene. 
one. 
ene. 
one. 
e. 
e. 

.......................................................................... .......................................................................... 
86 ........................... 966.0 - 9.8 80 one. 9.4 .......................................................................... 
848 ........................... 96G.1 - 9.8 80 one. 8.9 .......................................................................... .......................................................................... 
9:04 ........................... 966.2 - 9 3 78 ene 
9:4z ........................... 1 966.21-a:7/  7010. . I :::[I 

1/10 A.Cu., w.; 9/10 A&., w. ........................... 
IO:% ........................... ............................... .... ..... ... ..... 
1l:W 9.8 .................... - - - - - 4  ..... .......... I ........ I ........ I ........ I ........ It .......................................................................... 500 
11.11 ........................... 1 9 6 5 . 8 j - 7 . 8 /  6310. / 11.611 444 

- 
n. 
n. 

ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
ne. 
nne. 
me. 

M O .  
Me. 

Me. 

- 

- 
1.83 
1.76 
1.41 
1.35 
1.15 
0.98 
1.03 
1.08 
0.95 
0.60 
0.51 
0.66 
1.68 
1.97 
- 

- 
11.6 
11.9 
13.2 
13.5 
10.7 
9.2 
6.6 
5.0 
5.6 
7.6 
8.1 
8.5 
8.1 
8.0 - 

5/10 st., nw. 

1/10 St., n. 

Fow st., n. 

FOW St.Cii., n. 

1.36 I 598. 7 : ~  ............................. A. m. ~71.51-16.5I 95lsse. 1 5.81/ .......................................................................... 444 
500 
7'50 
796 

IO00 
1'250 

1500 
1' 750 

2 184 
2'250 

2' 780 
2' 992 
2'750 

2: 373 
2 250 

1'750 
1'500 
1'250 
1'030 

826 
750 
665 
600 
500 
444 

1:Bl 

2: 000 

2' 375 
2' 500 

2' 500 

21 000 

1: 000 

loll0 A. St., sw. 971.5 
964.3 
934.0 
928.3 
904.9 
877.3 
873.6 
550.3 
824.0 
798.5 
781.0 
773.9 
762.8 
749.9 

704.8 
726.7 
749.0 
761.3 
773.9 
788.0 
823.0 
848.8 
875.3 
890.2 
903.0 

931.6 
940.6 
048.4 
961.0 
067.3 

726.7 

922. a 

3.12 I ssw. 

4.42 I 8%'. 

................................. ....... -..I ........ I ........ 1 ........ 
1047 ............................ 967.8 - 7.7 87 s. l.~.ii~i~ll ................................I.. ....... ..... ..... ..... 
1059 ............................ 10.3 .......................................................................... 
11:07.. .......................... 967 5 - 7 0 84 s 
11:13 ............................ I 967:5 I - 618 I 84 1s: I :::: 11 .......................................................................... 
11:30 ............................ I 967.3 I - 6.2 I 85 Is. I 10.3 )I loll0 A. St., aw. 

March 11, 1918 (NO. 1). 

I P. M. 
1:ao ............................. I 048.0( 3.41 741s.  I 4.011 444 

500 
750 
834 

ID00 
1'130 

9% 
760 
696 
500 
444 

1:oaO 

948.0 
941.1 
012.9 
003.1 
8235.0 
871.1 
885.0 
886. 3 
912.9 
918.4 
941.1 
947.6 

5. 
8. 
S. 
8. 
ssw. 
W. 
wsw. 
wsw. 
8W. 
sw. 
6. 
9. - 

............................. ................................ 1 ..........I ........ I ........ 1 ........I ........ 
a:ii 947.6 3.3 76 s. 5.8 II ............................. ................................l........l........l........ 75 I.;:. ... .I_. ..... . I \  a:m.. ........................... 3.3 5.4 ........................................................................... 
225 .............................I 947.61 3.41 741s.  1 6.411 



n . p . s .  
4.9 

4.5 
....... 
....... ....... 

4.9 

4.9 

4.9 

4.9 
4.9 
3.6 
4.9 
4.0 

4.0 

....... 

....... 

....... 

....... 

....... 

-- I m 
444 
500 
724 
750 

1000 
1'057 

1'422 

851 
750 
712 
577 
577 
752 
602 
500 
444 

1'250 

1'250 
1: ooo 

c. 
3.4 
2.9 
1.1 
1.8 
8.2 
9.7 
8.7 
7.9 
8.3 
8.9 
9.3 
6.5 
5.4 
8.4 
2.3 
5.8 
3.3 
3.5 
3.6 

........ 

........ 
0.82 

........ 
-2.58 
........ 

0.37 ........ 
-0.81 ........ 

2.22 
........ 
-2.00 
-1.67 

0.19 

........ 

........ 

........ 

........ 

268 ............................. 
3:OO ............................. 
&lo ............................. 

&% ............................. 
3:% ............................. 
3:UI.: ........................... 
352 ............................. 
a02 ............................. 
a06 ............................. 
(:Os ........... ................. 

................................................................. 
947.6 3.5 74 sw. 

947.6 3.5 74 sw. 
947.6 3.4 74 sw. 

947.6 3.4 75 sw. 
947.6 3.4 75 sw. 
947.6 3.5 74 sw. 
947.6 3.6 73 sw. 
947.6 3.7 75 sw. 
947.6 3.6 76 sw. 
947.6 3.6 76 sw. 

................................................................. ................................................................. 

................................................................. 

................................................................ ................................................................. 

................................................................. 

................................................................. 

971.7 
965.3 
936.0 
925.6 
911.8 
905.9 
878.6 
876.9 
849.3 
823.6 
822.5 
797.9 
773.0 
752.7 
773.0 
793.6 
798.1 
824.3 
842.3 
850.6 
877.2 
905.9 
910.3 
922.5 
936.0 
940.9 
867.0 
973.4 

-2.9 ........ 
-3.4 ........ 
-5.8 ........ 
-6.6 0.96 
-7.5 0.76 
-6.7 ........ 
-3.4 -1.41 
-3.4 ........ 
-3.7 ........ 
-4.0 ........ 
-4.0 0.11 
-5.0 _._._. _ _  
-6.0 ........ 
-6.8 0.30 
-6.4 ........ 
-6.0 0.47 
-5.8 ........ 
-4.6 ........ 
-3.8 0.06 
-3.7 ........ 
-3.6 ........ 
-3.4 ........ 
-3.4 ........ 
-3.4 -0.41 
-5.1 ........ 
-5.6 0.79 
-3.9 ........ 
-3.5 ........ 

840 ............................ 
850.. .......................... 
861 ............................ 

9:oo 

%lo ............................ 
lo:& ............................ 
10:38 ............................ 

............................ 

11:M ............................ 
11:lZ ............................ 
11:13 ............................ 
11S9 ............................ 

.......................................................................... 500 .......................................................................... 750 
971.8 -2.9 85 nnw. 9.4 828 
971.9 -3.4 86 ~ I W .  8.9 946 

971.9 -3.6 86 MW. 8.9 1 236 
.......................................................................... i, 000 

.......................................................................... 1'250 .......................................................................... 1'500 .......................................................................... 1'750 

.......................................................................... 2'250 
972.0 -4.2 86 nw. 9.4 2'455 .......................................................................... 2'250 

.......................................................................... 2'ooo 

........................................................................... 1'500 .......................................................................... 1'250 .......................................................................... 1: ooo 

972.0 -4.0 86 nw. 9.8 (758 .......................................................................... 2 Mx1 

972.4 -3.6 85nnw. 8.9 2'044 

.......................................................................... 1' 750 
972:7 -3.3 83 nw. 9.4 1'580 

973.1 -3.2 82 nnW. 10.7 969 
973.3 -3.2 82 nnW. 8.9 867 .......................................................................... 750 
973.3 -3.3 82 nnw. 11.2 711 .......................................................................... 600 
973.4. -3.5 82 ~ I W .  11.6 444 

A. Y. i 
M 9  .......................... i 
8:41. .......................... : 

863 ........................... i 
................................ 

10:30 ............................ 

............................. ..; 
1046 ............................ 

- 
-1lM ............................ 

P.'Y. 
1292.; .......................... 

ia:p 
1224. ........................... 
1237.. .......................... 

............................ 

982.3 -6.6 89 SW. 4.0 

982.3, -6.6 88 SW. 4.0 

982.2 -4.1 86 SW. 4.5 

.......................................................................... 
.......................................... 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
981.2 -3.8 72 SW. 6.3 .......................................................................... .......................................................................... .......................................................................... 2; 750 

981.2 -3.8 73 SW. 7.2 3'048 .......................................................................... 3' 000 .......................................................................... 2'760 .......................................................................... 2'500 .......................................................................... 2'250 .......................................................................... 2'000 
980.9 -2.8. 76 sW. 6.7 1'821 .......................................................................... I:760 

980.8 -2.0 76 8 ~ .  7.2 1508 .......................................................................... 1'500 .......................................................................... 1'250 .......................................................................... 1: ooo 

.......................................... 3000 

980.4 -1.6 78 s ~ .  6.4 863 .......................................................................... 7m 
880.4 -1.6 78 SW. 6.8 1 6-30 .................................................................. 
980.3 -1.5- 80 SW. 

-6.6 
-6.2 
-5.3 
-4.9 
-4.2 
-4.3 
-4.6 
-4.9 
-5.1 
-5.4 
-5.6 
-5.9 

........ ........ 
-0.66 

-0.39 

........ 

........ 

........ 

........ 

........ 

........ 
0.11 ........ 

-6.8 
-7.7 
-8.5 
-8.7 
-8.5 
-7.6 
-6.6 
-5.7 
-4.7 
-4.0 
-4.0 

........ 

........ 

........ 

........ 
2.08 

........ ........ ........ ........ 
-0.06 ........ 

-4.2 
-4.2 
-3.2 
-2.2 
-1.7 
-2.2 
-2.7 
-2.1 
-1.5 

0.39 32 ........ 32 ........ 37 ........ 41 
-0.43 . 44 ........ 48 

0.43 63 ........ 72 ........ 80 

SUPPLEMENT NO. 12. 
 TAB^ 16.-Free-air data from kite jlights at Ellendale Aerological Station, March, 1918-Continued. 

March 11, 1918 (No. 2). 

Surface. I At different heights above sea. 

Humidity. Wind. Remarks. - 
Vel. 

Pressure. 
Rel. 

- 
%75 

78 
92 
89 
Bo 
54 
47 
40 
40 
41 
41 
45 
47 
47 
70 
59 
70 
74 
76 

Vap. 
pres. DiI. 

-- I 
236 .............................I P. Y. %.6 I E 4  I '75 1 s. mb. 

5.85 
5.87 
6.09 
6.19 
6.52 
6.50 
5.29 
4.26 
4.38 
4.65 
4.81 
4.36 
4.22 
5.18 
5.05 
5.44 
5.42 
5.81 
6.01 

1z.p. a. 
4.9 
6.5 

13.1 
13.4 
16.1 
16.7 
17.2 
17.7 
17.2 
16.4 
16.0 
17.2 
17.6 
19.2 
16.0 
16.6 
11.8 
6.8 
4.0 

mb. 
947.6 
941.3 
915.3 
913.0 
885.2 
878.7 
857.3 
841.0 
857.3 
885.2 
901.5 
913.0 
916.9 
932.3 
932.3 
912.3 
929.2 
941.3 
947.6 

9. 
8. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
W. 
w. 
W. 
W. 
sw. 
sw. 
sw. 

1/10 A. St,, W.; 2/10 Bt. CU., W. 

1/10 A. St,, W.; 1/10 St. CU., W. 

1/10 A. St., w.; 1/10 St. Cu,, w. 

March 14, 1918. 
- 

10.7 
.A.M.  

838 ........................... 971.7 I -2.9 I 85 I nnw. I 10.7 II 444 85 
87 
97 

100 
100 
90 
46 
46 
45 
45 
45 
43 
41 
39 
40 
42 
43 
46 
49 
48 
45 
42 
42 
60 
72 
76 
81 
82 

1010St nnw. 
AItitudZ of St.  base about 
800 m. 

IUlW. 
MW. 
IUlW. 
nnW. 
n. 
n. 
n. 
n. 

me. 
nne. 
nne. 
nne. 
nne. 
nne. 
nne. 
nne. 
nne. 
me.  
nne. 

lop0 st. cu., nnw. 

5/10 Ci.Bt., wnw. 

Partial solar halo, 22' radius, 
from 11:18 to 11:46 a. m.; 
9/10 Ci.St., w. 

nne . 
nnW. 
IlIlW. 

ii. 4 
11.6 

March 15, 1918. 

Cloudless. 

Few Ci.St.. w. 

982.3 
975.7 
957.7 
944.9 
923.9 
914.7 
886.0 
858.6 
832.0 
806.0 
790.5 
780.9 
756.0 
732.0 
708.3 
704.1 
708.3 
732.0 
756.0 
780.9 
805.9 
823.9 
831.2 

857.4 
857.8 
885.0 
913.4 
930.0 
943.2 
957.7 
973.7 
980.3 

sw. 
sw. 
sw. 

4.0 
6.0 

10.9 
9.8 
8.0 
7.9 
7.7 
7.4 
7.2 
6.9 
6.8 

89 
86 
79 
79 
78 
75 
65 
55 
44 
34 
28 
27 
25 
23 
21 
21 
21 
21 
20 
20 
19 
19 
22 

SW. 
wsw. 
wsw. 
W. 
W. 
W. 
WllW. 
WnW. 
wnw. 
wnw. 
nw. 
nw. 
nw. 
nw. 
UW. 

WnW. 
WnW. 
W. 
W. 
W. 

7.1 
7.9 
8.7 
9.5 
9.7 
9.6 
9.1 
8.6 
8.1 
7.6 
7.2 
7.7 

1.38 
1.38 
1.73 
2.09 
2.33 
2.44 
2.59 

' 3.69 
4.31 

W. 
W. 
W. 
W. 
W. 
W. 
wsw. 
sw. 
sw. Few Ci.St., w. 

I I I 



OBSERVATIONS AT 'ELL'ENDAIB, MARCH, 1918. 
TABLE 16.-Free-airq data from M t e  flights at Elhadale Aerological Station, Afar&, .1918--Continued. 

March 116, "1918. 

960.9 
949.0 
944.6 
925.2 
916.8 
895.3 
890.0 

813.7 
789.7 
766.4 
743.1 
739.0 
720.7 
699.1 
678.0 
667.9 
678.0 

3.: 

699.1 
7126 
720.7 
742.9 
740.3 
766.4 
768.7 
788.9 
813.0 
837.2 
862.8 
889.3 
916.8 
921.9 
944A 
960.6 

'7 9 

0.0 ........ 
9 6 -6.94 

10:s I . _ . _  ___. 
16.2 -3.18 
16.8 ........ 
14.9 0.46 
14.6 ........ 
12.9 ........ 
11.2 ........ 
9.6 ........ 
7.9 ........ 
6.3 ........ 
4.6 ........ 
4.3 0.07 
2.9 ........ 
1.2 ........ 

-0.6 ........ 
-1.3 0.83 
-0.2 ........ 

2.2 ........ 
3.8 0.82 
4.6 ........ 
&6 ........ 
6.9 -0.29 
6.3 ........ 
6.2 0.66 
7.8 ........ 
9.3 ........ 

10.9 ........ 
12.6 ........ 
14.2 ........ 
16.9 ........ 
16.2 -3.27 
9.6 ........ 
7.8 ........ 

~~ 

surfaae. At different heights above EBB. 

Wind. Humidity. I Wind. 
Tem- 

Time. 

Rd. 
------- 

............................ ........ 

............................ ........ ........ ........ ............................... ............................ ........ 

............................ ............................ 

............................ 

............................ ........ ............................ ........ .62 

A. M. 
'42 

16 
16 

91x3 

10:49 

42 

7:41 ........................... 
9:14 ........................... 

9:23 ........................... 

9:69 ........................... 
1024 ........................... 
1045 ........................... 
1057 ........................... 

................................................. 
11~34 ........................... 
11:39 ........................... 

March 18, '1918. 

.......................................................................... 
950.7. 0.6 8 9 s .  4.6 

950.8 4.3 80 SW. 4.6 
.......................................................................... 
.......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... .......................................................................... 

950.9 4.6 77 SW. 3.6 .......................................................................... .......................................................................... .......................................................................... 
951.3 6.1 73 Sw. 3.6 

951.2 7.6 70 SSW. 2.2 

961.1 8.2. 69 S. 2.7 

961.0 8.6. 69 8. 3.1 

.......................................................................... .......................................................................... 

.......................................................................... ........................................................................... 

.......................................................................... 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... 
i ........................ .......................................................................... 

960.8 a2 73 8. 4.6 

960.6 7.8. 77 3. 4.0 
.......................................................................... 

A. Y. 
7:16 ........................... 950.9 94 ssw. 
722  .......................... 1 960.9 I ::: 1 84 1 s. I 

.2,6 

.4.3. 
9.1. 

12.0 
12.0 
12.9. 
13.7 
14.6 
14.9. 
13,O 
9.0 
6.6 
6.7 

.3.3. 
1.0 

-1.0 
1;o 
3.3. 
5.7 

........ ........ 
-3.14. 
-3.68 ........ ........ ........ ........ 
-0.33 ........ 

1.57 ........ 
-0.06 

........ 

........ ........ 

........ ....... : ........ 

I I I I I I1 

'7.4 
8.8: 

l10.1 
ill; 4: 
:12.7 
113.0. 

9.1. 
'9.7 
,12. 1 
:12.7. 

0.B- ........ ....... I ........ ........ ........ 
0.98. 

-2.85 

........ ........ ........ 

March 19, 1918. 

A. H. 
8:34 ........................... 947.7 :2.6 8g 8. 44.4 .......................................................................... 600 
840 .......................... 1 847.7 1 . 88 Is. 1 664 
048 ........................... 848.1 85 sw. 736 .......................................................................... .......................................................................... .......................................................................... .......................................................................... 
9:51 ........................... 948.1 6.0 a s w .  5.4 

10:02 ........................... 948.a 5.8 86 w8w. 4.9 

.......................................................................... .......................................................................... 

.......................................................................... .......................................................................... .......................................................................... 

.......................................................................... ........................................................... :...... ........ .......................................................................... 
10;40 ........................... 949.1 ,8 .1  7 a ~ w .  '6.7 

.......................................................................... .......................................................................... .......................................................................... .......................................................................... I I I I H  .......................................................................... 
1 : a . .  ......................... 66 m w  
1:46 .......................... .I E::: I 2 I 66 I mw: I it: I/  ........................................................................... .......................................................................... 
204 .......................... 11 961.7 I 12.7 I ,861 nnw. I 10,7,1! 

2,167 
PO00 
1' 760 
l85o0 
1: 260 

811 
760 
600 
444 

774.0 
788.8 
813: 7 
838.8 . 881:s 
W.,8 
896.6 
910.4 
917.6 

961.7 
94.  a 

- 

-I- 

-I- 

3.74 wsw. 
.3.w wsw. 
2.26 w, 
2.24 w. 

1.W. 

W. 
1.30 I w: 
i.38 Wnw. 
1.44 wnw. 
1.73 wnw. 
1.77 wnw. 
1.62 w. 

.3.74 w. 
4.73 w. 

.88 
77 
46 
30 
30 
28 
a6 
a3 
22 

21 
21 
2a 
28 

83 
82 
30 
29' 

2a 

ao 

0.43 
6.40 
b. 32 

4.21 
4.17 
3.92 
s. 80 
3.73 
3.30 
2.41 a. 05 
.2.M a.oi 
.1.97 
4.85 
2:10 
2.34 
2.88 

4.ai 

2.78 
2.88 

3.68 
3.91 
4.26 
4 . u  
6. .BB 
6. 02 
7.m 

a . ~  

8.08 

"-8 ; 
.la. 4 
19.4 
19.8 
2 . 9  
.%.1 
.293 
-29.4 
29.2 
2 . 3  
21.4 
.14.0 
S3.4 
.12.0 
12.6 

S3.4 
.8.0 
.6.8 - 

qsw. 1 4.0 
asw. *4:8 
ssw. 4.9 
SSW. .6.1 
ssw. . 5.2 
sw. 6.6 
sw. 6.7 
SW. 6.9 
8w. 8.1 
SW. I 9.3 
sw. 10.4 

11.6 

.wsw. 13.6 
WSW. 1 13.7 
wsw. 13.1 
wsw. 11.8 
.wsw. 11.0 
wsw. 11.0 
sw. 10.9 
sw. 10.9 
sw. 11.2 
sw. 12.14 
SW. 
sw. 
sw. 
ssw. 
ssw. 
SSW. 
ssw. 
8. 
8. 

11.'4 
10.3 
Q. 2 
8.J 
6.9 
6.37 
6.6 
4.3 
4.0 

Remarks. 

.7/10.Ci.St., m. 

9/lo a&., mw. 

. 2 p  A.Cu, wnw.; 7/10 CLSt., 
W l W .  

loll0 A.St,, wnw, 

a. 

nw. 
nw . 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
.w1IW. 
.WnW. 
nw. 
nw. 

SSW. 
sw. 

m W .  



.80 

................................ 
736 .... ... . . . . . . . . . . .. . . . . . . . . . ............................... ........................................... ................................................... .................................. ......................_.......... 
7:57 ............. ~ .............. ................................ .......................................... ................................. ................................ ................................ 
8 3 8  ............................ .................................. ................................. ................................. 

SUPPLEMENT NO. 12. 
TABLE 16.-Free-air data from Eite jlighta at Ellendale Aerological Station, March, 1918-Chntinued. 

-......... g64.2 ....i:i.j..-..... ........ ..._-... 
68 nw. 8.0 -......... -..-.... ........ ..._.... .._..... ...._... ........ _....... ..._.._. ......._ .....__. .....-.. .......... ...-.... .-...... .._.._.. .....-.. _...-..... ...._... ........ _..___._ .._..... 

964.8 3.8 66 nw. 8.5 .......... ..-..... .-..._.. ........ ........ ........ ..._..._ _.._.... ........ ......-... ........ ........ .._..... ._...... .........- .......- ........ ..__.... ...-.... .._..-.-.. ........ ...._... _____... ...._-.. 
965.3 5.0 61 nw. 10.3 .-......-- ........ ...._... ._...... ...-.... ....-..... ...-.... -....... _.._.... .._.._.. 

....._I... ....-... ......__ .._..... _...--_. 

March 21, 1918. 
.. 

I 

nw. 
nw. 
nw. 
nw. 
nnw. 
nnw. 

Remarks. 

20.5 
20.2 
18:7 
17.1 
15.5 
13.9 

II Surfam. I 

.. .............................. 
1016: ........................... 
- - ................................. _................... : .__........ . . . . . . . . . . -. . . . . . -. . . . -. . . . . . . . . 
11:lO ............................ 
11:16 ............................ ................................. -. .............................. 
11:32 ............................ 

................................................. 

. - .. ....._. .......... .......-... 

At different heights above sea. 

..-....... ........ _......_ ’__ _._._. . . . _ . . . . I  ai250 
966.4 7.6 52 MW. 9.8 2 106 

1’750 
1’500 
1’ 250 

967.3 7.6 58 nnw. 10.7 1’054 

967.4 7.9 58 wnw. 8.9 883 
750 
500 

967.6 7.8 56 n. 12.1 444 

~ ...-. _.._..___ ......--.. 2’000 

1:ooo 

....... ... ... ._.. . ...__. .. . ._ ..__. _. ...... .......... ..._.... ........ ...._.__ __...._. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~. . . . . . - . . 

...... . ... ..- ... . . . .... .__ . .. .... ~ _. ._. . . . 

..._...... ..._.... ..._.__ ~ __.._.._ ___. __.. .......... ......._ ...._... .._ _.__. _....... 
nw. 
wnw. 
nw. 
MW. 
n. 

9.8 
9.5 

10.3 
11.8 
12.1 

-0.8 
0.0 
3.4 
3.3 
2.6 
1.9 
1.8 
0.9 
0.1 

-0.5 
0.4 
1.5 
2.7 
3.0 
2.5 
2.0 
2.9 
5.8 
6.5 

........ 86 ........ 75 
-1.51 28 ......_. 29 .._..... 26 

0.31 24 ........ 26 _....... 35 ...._... 45 
0.40 52 ..._._.. 48 ........ 42 ...._ _.. 36 

-0.28 35 __..._.. 27 
1.17 20 _.... _.. 25 ....._.. 42 ._.._._. 46 

8. 
8. . 
8. 
8. 
8. 
8. 
8. 
5. 
8. 
S. 
S. 
8. 
8. 
8. 
S. 
8. 
8. 
S. 
8. 

4.0 
5.9 

13.6 
13.4 
11.7 
10.3 
10.0 
8.3 
6.5 
5.2 
7.0 
9.5 

11.9 
12.5 
12.4 
12.4 
11.7 
9.4 
8.9 

- ............................... 
7:48 ............................ 
8:Ol. ........................... 
................................. ................................. 
................................. ............................... ................................ 
9:17 ............................ ................................. ................................. ................................ 

1036 ............................ 
1061 ............................ 
10:s ............................ 

................................ 

................................ ................................ 

-......... ....-... ..._..._ 
970.5 -0.6 & 8. 4.0 

970.6 -0.3 83 5. 4.9 

.................. ........ ........ ....-.._ ............................ ......_. ......-. 

.....-...........- _......_........ ..-..... .................. ........ -....... ..-...-. ..............-.-. ......_. ........ ........ 
970.8 2.1 62 s. 4.9 .................. ..-..... _.._.... ..-...-. .................. ........ ........ .......- ...__...._ .....___ ....._.. ..._.... .....-.. 
970.5 5.1 51 8. 7.6 

970.6 5.4 48 s. 8.9 

970.6 6.5 46 s. 8.9 

.-........ ....-... ..._......__...._ .._.._.. 

.......... .-.-.... ......._ .....__. _......_ .-........ ........ ......__ ...._... ......_. 

A. Y. 
7:u. ............................ 
7:ls ............................ ................................ 

967.8 0.2 7 8 8 .  7.2 444 ........................................................................... Mx) .............-.... ......_. .._....-._..._.. 750 
967.9 0.3 76 s. 7.2 819 

8. 
8. 
8. 
S. 
8. 
8. 
8. 
a m .  
ssw. 
ssw. 
8sw. 
ssw. 
8. 
8. 
8. 
8. 
S. 
8. 
S. 
S. 
8. 

7.2 
9.5 

19.9 
22.8 
16.4 
13.5 
11.9 
10.2 
9.8 
8.2 
6.7 
8.0 
9.3 
9.6 

11.5 
12.6 
12.9 
13.4 
13.2 
11.6 
11.2 

Time. 
?rasure. 

m. 
444 
500 
710 
750 

1,000 
1250 

1’ 750 
1:962 
2 000 
2: 250 
2,500 
2,750 
3 000 
3: 013 
3,000 
2,750 
2.500 

1’ 500 

mb. 
964.2 
957.5 
933.2 
929.0 
901.2 
874.1 
847.4 
821.6 
799.8 
795.6 
771.0 
747.2 
724.3 
701.6 
700. 2 
701.6 
725.0 
748.1 
772.3 
786.2 
797.0 
822.7 
848.8 
875.9 
897.4 
903.8 
916.8 
932.6 
961.6 
967.6 

A. M. m p s  223- .......................... q k . 2  I E O  I %69 I nw. I 6ill 
m. p. 8. 

nw. 1 6.7 
nw. 9.6 

c. 
3.0 ........ 
3.8 ....___ ~ 

6.9 -1.47 
6.6 ____._._ 
4.8 ....._._ 
3.1 ........ 
1.3 ..._ ___. 

-0.5 .. . . . . . . 
-2.0 0.63 
-2.1 .-..___. 
-2.9 .._..... 
-3.7 . -. . -. -. 
-4.6 _. . ~. -. . 
-5.4 .... _... 
-5.4 0.26 
-5:4 ... ._. . . 
-4.9 ~ -.._... 

’69 
62 
38 
37 
33 
28 
23 
19 
15 
15 
14 
14 
13 
13 
13 
13 
15 
16 
18 
19 
19 
20 
20 
21 
21 
28 
47 
50 
54 
56 

Cloudless. 

Venus plBin1y visible nearly 
all day appeariag like B 
small crkcent  moon. 

nnw. I 12.6 
nnw. 12.8 
nnw. I 14.2 
nnw. 15.5 
nnw. I 17.0 

1/10 ci., wnw. 
nnw. 18.4 I lSe3 
nnw. 18.3 
MW. 16.7 
MW. 1 15.0 
nnw. 13.4 
nnw. 12.4 

-4.4 1- --..._. 
-4.0 _..__ _._ 
-3.7 0.77 
-2.9 .... .... 
-1.0 ...-..*. 

1.0 _....... 
2.9 ..._ .__. 
4.4 -1.05 
3.8 .._ .__.. 
2.6 1.18 
4.2 ._ ..._._ 
6.5 ...-.... 
7.8 ...___.. 

MW. 12.4 
MW. I 11.6 - .  
nnw. 11.0 
nnw. 1 10.4 
nnw. 10.0 

1/10 ci., wnw. 

March 22, 1918. - 
4.91 
4.58 
2.26 
2.24 
1.92 
1.68 
1.74 
2.28 
2.77 
3.05 
3.02 
2.86 
2.67 
2.65 
1.97 
1.41 
1.88 
3.87 
4 4 5  

A. Y. 
7:45 ........................... .( g 7 0 . 4 ~ - 0 . 8 1  8618. 1 4 . 0 / /  7/10 A.Cu., wnw. 970.4 

964.1 
937.6 
934.7 
QOB. 0 
882.3 
878.5 
851.8 
825.7 
806.5 
826.7 
851.8 
878.5 
885.5 
906.0 
925.9 
934.7 
964.1 
970.6 

444 
500 
723 
750 

l o 0 0  
1:213 

:.E 
1: 750 

1) 500 

1’ 188 
1: 000 

1 937 
1’ 750 

1’250 

827 
750 
500 
444 5/10 A.Cu., wnw. 

March 23, 1918. - 
4.84 
4. eo 
3.80 
3.43 
2.77 
2.49 
2.61 
2.74 
2.67 
2.46 
2.27 
2.37 
2.54 
2.83 
2.31 
2.09 
2.24 
2.51 
2.66 
4.47 
4.89 

1/10 A.Cu., w.: 1/10 A.St., w. 967.8 
961.1 
931.7 
924.0 
903.2 
895.0 
876.2 
857.4 
850.1 
825.2 
800.6 
825.2 
850.1 
W8 
876.2 
888.6 
903.2 
929.0 
931. ’I 
961.1 
M7.2 

. . . . . -. . . . . . -. . . . . . . . -. . 
-1.31 

-0.69 

-0.08 

0.78 

0.03 
-0.82 

1.15 

..- ..... 

. . . . . . . . 

. . . . . . . . .._..._. 

. . . . . . . . . . . . . . . . 

. . . . . . . . 
~. . . . . . . 
. . . -. . . . ..- ..... ........ 

2/10 Ci.St., w. 

1/10 CMt., w. 
I I I 

March 24, 1918. 

A. Y. 
RIQ ............................ ./ 97z.al 1 . 3 )  7 3 ) n n e . I  3.611 4.90 

4.65 
4 12 
3.27 
2.71 
2.82 
2.86 
3.88 
4.16 

1/10 A&, nw. 

2/10 CI.St., nw. 

’ 444 
500 
644 
750 
913 
768 
760 

lUl6. 
ne. 
ne. 
e. 
we. ’ 
ese. 
We. 
850. 
ese. 

3.8 
7. 1 
9.9 
7.7 
6.0 
6.2 
6.1 
4.8 
4.5 

................................. ~....’..~..~..,....” ........ ........ ........ 
1:25 ............................. 9726 1.71 7oIno .  I 3.611 ................................. .......... ....-._......... ......-. ....--.. 
Q46 _.........-......._ ~ ._....... 973.3 37 se. e:& ............................ 973.3 I 2; 1 37 I W. I t: 11 ................................... .......... ........ ........ ........ ........ ................................. . I . . . . . . . .  ...-.... ....._.. ........ ...-..._ 
em ............................ 1 m . 3 1  9.11 a6/W6. 1 4.611 

500 
444 3/10 Ci.St., nw. 
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O C .  

3.9 

4.1 

4.2 

4.9 

7.9 

SUPPLEMENT NO. 12. 

TABLE 16.-Free-air data from kite $lights at Ellendale Aerological Station, March; 1918-Continued. 

March 28. 1918. 

- _ _ _ _ _ _ _  
% m. p. E .  

60 s. 4.9 

67 s. 5.4 

57 ssw. 4.9 

55 s. 6.7 

47 9. 10.3 

............................... ............................... 

............................... 

............................... 

............................... 

............................... 

Tim&. 

__- 
m.  

444 
500 
750 
809 

Loo0 
1,059 
1250 
1: 362 
1250 

897 
750 
500 
444 

1' 058 
1: 000 

__- 
A. M. 

7:ll.. ......................... 

7:n.. ......................... 
7:32.. ......................... 
8:18..- ........................ 
9:55 ........................... 

1o:oz.. ......................... 

10:12 ........................... 

............................... ............................... 

............................... 

............................... 

............................... 

............................... 

............................... ............................... 

- c. 
3.9 
3.9 
4.0 
4.0 
6.8 
7.7 
8.2 
8.5 
8.6 
8.7 
6.7 
3.1 
4.9 
7.8 
8.5 

Pressure. 

mb. 
965.4 

965.7 

965.9 

966.6 

967.2 

967.2 

967.3 

......... ......... 

......... 

......... 

......... 

......... 

......... .......... 

-I- ........ ........ ........ 
-0.03 ........ 
-1.48 

-0.10 ........ 
-3.48 ........ 

1.19 

........ ........ 

........ 

........ 

Surface. At different heights above sea. 

-- 
'60 

58 
52 
50 
52 
53 
57 
59 
59 
59 
59 
58 
54 
47 
45 

Wind. Humidity. 
Tern- 

ture. ti:: Prossure. pora- 
- 

Rel. 1 ::,: loom. 

ssw. 
ssw. 
sw. 
sw. 
WSW. 
wsw. 
sw. 
ssw. 
Esw. 
ssw. 
ssw. 
SSW. 
ssw. 

13.4 
15.1 
6.9 
4.4 
4.5 
4.6 
5.2 
6.2 
7.0 
8.3 
8.2 
8.0 
8.0 

4.1 
5.7 

12.6 
13.8 
12.4 
10.7 

- 
mb. 
965.4 
958.7 
928.8 
923.3 
802.2 
895.6 
876.0 
864.1 
876.7 
897.2 
803.5 
915.0 
931.6 
960.7 
967: 3 

........ 

........ i 
-2.78 1 ......... ........ 1 
........ ~ .................................................. 

7:25 ............................ 

7:45.. .......................... 

1 ................ 1 ........ 
959.8 4.2 6 4 s ~ .  7.6 

.......................................................................... 

........................................................................... .................................................................. ! ........ 

.......................................................................... 1:500 
959.6 5.0 62 sw. 7.2 1 277 

__ 
m b. 
4.85 
4.69 
4.23 
4.66 
5.14 
5.57 
6.20 
6.55 
6.59 
6.64 
5.79 
4.43 
5.71 
4.97 
5.00 

8.7 ........ 
6.7 ........ 
4.9 ........ 
3.2 ........ 
1.6 0.80 
3.7 ........ 
5.9 ......... 
6.3 0.78 
8.0 ._._ .._. 
9.9 ........ 

11.9 ........ 
13.8 -0.93 
12.8 0.95 
14.2 ........ 
16.6 ........ 
17.1 ........ 

I I I I I I I I 

March 30, 1918. 

........ 66 ........ 66 ........ 64 ........ 62 
0.56 1 61 ........ 59 ........ 54 ........ 49 
0.48 1 46 ........ 44 ........ 40 ........ 35 
0.56 1 32 ........ 32 ._ ._____ 31 

A. M. 
722 ........................... 1 959.81 4.11 6 4 1 s ~ .  8.011 

4.76 
4.66 
4.08 
3.54 
3.23 
3.00 
2.48 
2.03 
1.80 
1.63 
1.32 
1.01 
0.84 
0.91 
1.00 

........ _ _ _ _ _ _  _ _  
1.40 ........ ........ 

.. ..............................1..........1....6.8............ I . _ . _ . _ . _  1 7m 
8:19.. .......................... 959 1 57 I s+:-"i 7.6 I1 i:mo 

52 2.80 
55 3.61 
57 4.11 
52 4.23 
43 4.46 

......................................................................... 2000 

8:35 ........................... 1 958.8 8.11 5 2 1 s ~ .  1 6.311 2'483 
................................ ..........I : ............................... 2'250 

................................ ..........I. ............................... 2t250 

.. ......, 41 

........................................................................ 2 M)o 
911 ............................ 1.. 958.11 11.81 4 4 1 s ~ .  I 6.711 1:961 

4.49 

.......... .... ........ .......................................................................... l,mu 
953.. .......................... 956 9 37 sw 

~ O O O  ........................... 1 950:7/ ::::I nilw: 1 ::!/I ''g .......................................................................... 750 .......................................................................... 500 
10:m ........................... 1 956.51 n i /  3 3 / ~ w .  1 8.91) 444 

959.8 
952.8 
925.0 
920.1 
897.4 
871.0 

868.3 
845.1 
819.8 
807.8 
796.0 
771.4 
749.1 
771.4 
795.0 
798.6 
819.4 
844.2 
869.9 
895.5 
906.9 
9B.6 
950.9 
956.5 

March 31, 1918. 

I A. M. 
213 ............................ 950.51 2.31, 6 6 l n w .  1 13.411 .......................................................................... .......................................................................... ................................ .... .... 
224 ............................ ................................. .........j........l........l........l........ 11 ............................. ...I :-. .................................. 
7:44 ............................ 

............................ 
................................ ............................ ....... .. ...... .... 
9:34 ............................ 8.9 .......................................................................... .......................................................................... 

1O:W ............................ 1 951.21 8.11 481nw. 1 8.91/ .......................................................................... ................................ .... 1 . . . . . . . . . . . . . . . . . . . . . . . . . . .  ........ I] 
1o:z ............................ ] -*-*i i1 .1  8.1 43 nw. 8.9 .......................................................................... 1 .......................................................................... 
10:34.. .......................... I , Q 5 1 . 0 1  8.31 4 1 l n w .  1 9.411 
- 

0 

5.24 
6.59 
6.71 
6.94 
6.05 
5.02 

- 
2.3 
2.0 
0.6 

-0.8 
-1.7 
-2.2 
-3.4 
-4.6 
-5.3 
-5.9 
-7.3 
-8.8 
-9.8 
-9.0 
-7.5 
-6.2 
-6.0 
-4.7 
-2.8 
-2.1 
-1.5 

1.0 
2.3 
4.0 
7.5 
8.3 

- 
I ! I 

Wind. 

Dir. I Vel. 

rn.p.a. 

S. s. I t:: 

sw. 
SW. 
wsw. 
WSW. 
wsw. 
W. 

m. 
W. 
W. 
W. 
W. 
WnW. 
WnW. 
WnW. 
W. 
W. 
W. 
wsw. 
wsw. 
sw. 
sw. 
sw. 
sw. 
sw. 

nw. 
nw. 
nw. 
JlXlW. 
JlXlW. 
JlXlW. 
JlXlW. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw I 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. - 

8.0 
9.9 
18.3 
19.8 
16.2 
12.0 

11.5 
11.0 
10.4 
10.1 
10.1 
10.0 
10.0 
10.1 
10.2 
10.2 
10.6 
11.2 
11.7 
12.2 
10.5 
10.0 
0.1 
8.9 

13.4 
13.9 
16.1 
18.3 
19.6 
19.0 
17.4 
15.8 
14.8 
14.7 
14.6 
14.4 
14.3 
13.5 
12.4 
11.3 
11.1 
10.8 
10.5 
10.2 
10.1 
9.8 
9.6 
9.5 
9.4 
9.4 - 

Remarks. 

1/10 A.Cu., sw.; 9/10 A&., sw. 

1/10 A.m., %e.; 6/10 A.St., %e. 

7/10 A.St., sse. 

9/10 Ci.St., w. 

3/10 A.Cu., nw.; 5/10 Ci.St., 
WnW. 

7/10 A. Cu., wsw. 

Few A.Cu.. wsw. 

Few Bt.Cu., nw. 


	Title page
	Errata Notice
	Notice to Contributors
	Supplements to the Monthly Weather Review
	I. Free-Air Data at Drexel, Nebr. and Ellendale, N.Dak. Aerological Stations, January to March 1918, Inclusive
	II. Free-Air Temperatures During the Cold Winter of 1917-18
	III. The Ellendale Aerological Station
	Table 10
	Table 11
	Table 12
	Table 13
	Table 14
	Table 15
	Table 16

