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SYNOPSIS. 

Although the daily temperature observations of the Weat.her Bureau 
are designed to indicate as nearly as possible the temperature of the 
free air surrounding the therniometer.9, it is not racticable to aceom- 
p l i h  this exactlv on account of the influence or tha character of the 
exposure of the thermometers on the reacliqgs. Both maximum ancl 
minimum temperatures are affected. 

The h i t - r e  ion instrument shelter, designed to allow a freer circula- 
tion of air a n h e w n  the dist.urbing effects of exposure, is clescnlred in 
this paper and compared with the cotton-region shelter in general use. 
Data are given to show differences between current temperatures 

inside the fruit-region shelter and current, readin,gs of the dry h l b  of 
the whirled 8:;chrorneter outside the shelter, at. tliffercnt locations and 
at different RourR. After sundown radiation of heat from t.he roof and 
sides of the Rhelter reduces the temperature of the air in its interior 
below that of the outside air. Withn certain limit?, the stronger the 
radiat.ion and the more quiescent the surroundin air. the greater will 
be the tleprr.s*ion of the t e m l i : ~ ~ u r r  inside the sffelter below that out- 
side. 

Minimum temperatures recorded in different portions of t,he foliage 
of twn Icmon trees did not differ materially from those recorded inside 
a fruibregion instrummt shelter, located between the t.wo trees, all the 
thermometers bcing at the same height. above the ground. 

It is well known that a t,herinoiiieter freely espoud t.o 
a clear sky a t  night will show tx lower temperatme than I L  

similar thermonieter Incated at  the sanie height nhore the 
ground inside n stantlard Weather Bureau instrrunient 
shelter. The depression of the unsheltered thermometer 
is due pincipally to loss of heat bymdiat.ioii to the sky, t.he 
t,hermometer, especially such pnrts as radiate heat readil-y, 
i. e., dull-surfaced metal, becoming colder than thc air. 
Evaporation of moisture from t,he bulb of the esposed 
thermometer sometimes increases the difference htween 
the sheltered and ex osed thermometers, but as a geiierd 
rule this factor is of h t l e  importance. 

The diiliculties in the way of obtaining accurate free- 
air temperatures are cnerdy understood. It has 
recently been shown t a a t  there niag be considerablo 
cliff erence between oxtrenie t.emperaturea registercd in 
two standard. Weather Bureau shelters when one shelter 
is shaded from t.he open sky by a t.ree and the otlier stands 
in the o r :  

In ma ilia ininimuni tein erature forecasts for certain 
location it is evident, that t I: eir verification will depend to 

considerable estent on the esposure of the thermometer 
with which the temperatures are recorded. When mini- 
mum tern erature forecasting was first begun by thi: 
Weather rp ureau in the Rogue River Valley fruit, clist,rict, 
orchardists were in a habit of checking 111) the nfficid 
forecast for their district by comparing it with the tem- 
perat,ure ro istered by their own therinoniet.crs, which 
werc geiier5y very poor1y osposecl, often wit.liou t any 
shelter whatever. As a result,, the forecasts wm? ofttvi 
criticiscd unjustly. 

F R U I T - R E G I O N  SHELTER. 

When special fruit-frost investigational work was bc?guii 
in 1917 a new instruniont shelter, latternet1 uftor the 

the Instmnient, Division, w1t.h a view to ol>t.nini:ig u 
freer circihtion of t.he air and making it possiblr? to obtain 
temperature readings that would inore 11ea.rIy approsi- 
mate actual free-air temperatures. This sheltcr is slmwn 
in figure 1. The door, to fwc toward the iiorih, is en- 
tirely open escept for a covering of large mesh heavy wire 

French type, was designed by Mr. d . C. ICndul. Chiof of 

1 Flora, S. D.: Shading Instrument Shdters. MONTHLY W E A T I . E ~ ~  REVIEW, Nag, 
Icn0,18: 271-212. 

screeu. The bottom is open esce t for two liarrow hori- 

araph. The hottom is also screened to prevent inter- 
Terence with the inst,runients. A sind vertical wooden 
ami, attached to the front horizontal strip, carries the 
Townscnd support and the masiiiiuiii and minimum 
t,hernionwters. Dirwt sunlight. is escluded froin the 
interior of the shelter on the back ancl sides by wide, 
overlap ling hoards, far enough apmt to dlow free move- 

In order to determine how this shelter coni ares with 

serios of compci.rative maximum m d  minimum tem- 
perature readings were ob tained a t  Pomona, Calif., 
(luring the winter of 1917-15. These are shown in 
'l'able 1. 

The shelters were placed about 50 feet apart on level 
ground, in as nearly iclentica.1 a position with regard to 
surrounding trees as possilde. Both shelters were com- 
pletely surrounded by orange and olive trees and were 
shncteil horn the sun during most of the day (see fig. 3). 

Maximum temperatures registered in the fruit-reaion 
she1 ter were generally lower than t.hose registerex in 
tho cotton-region shelter, espevial? on warm days. 
This woulcl appear to be a result o better ventilation 
in the fruit-region shelter. There was Tery little differ- 
ence between the daily minimum temperatures regis- 
tered in the two shelters, especially on clear nights. 

During the spring frost seasons of 1919 and 1920 a 
cotton region and a fruit revion shelter were placed 
side by side in an open, unaaded space over lass- 
covered ground in the city of Medford, Oreg. Sini-  
niuni temporatures reaistered in these shelters on clear 
nights are shown i n  T a b  2. Differences never amounted 
to more than 0.9' F. 

From an examiliation of Tables 1 and 2 it appears 
that for registering mininium temperatures the new 
type of shelter is only .a slight improvement over the 
regular cotton-tdt type in general use a t  cooperative 
sta.tions. 

zontal wooden strips t.0 carry a t B onnograph ancl hygro- 

nimt o E t.he air. 

the cotton region shelter of the Weather i ureau, a 

COMPARI%Oh'S OF T E M P E R A T U R E S  I N S I D E  AND O U T S I D E  
I N S T R U M E N T  S H E L T E R .  

During the progress of the fruit-frost investigational 
work at Poniona, Calif., and Medford, Oreg., a great 
many siniultarievus readin s of the minimum thermom- 

niaht. The fruit-region shelter was used in every case. 
%he Medford observations are shown in Table 3 and 

those taken at  Pomona in Table 4. The earlier after- 
noon observations a t  Medford were made before the 
sun had set. At Pomonn observations were never 
be un until after sunset. 

8 s  a general rule, the shelter tem erature was some- 

perature before sunset, and considerably lower than 
the outside tempertiture after 8 or I) p. m. Differences 
between the shelter and outside temperntures were 
usuiillg near the inasinium a t  the time the minimum 
temperature was registered inside the shelter. Differ- 
ences were greatest when the sky was clear, although 
hiah cirro-strntus clouds failed to affect the readings 
eiher inside or outside the shelter. These statements 

eter inside the shelter an d the whirled sling 
eter outside the shelter were made, mostly 

what higher, or nearly the same as t K e outside air tem- 



M. W. R.. Dec. 1920. 

FIG. 1.-Fruit region instrument shelter in a pear orchard near Medford, Oreg. 

FIG. 2.-Cotton region (on left) and fruit region (right) instrument shelters used in making comparative 
readings of maximum and minimum temperatnm. 
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a F. 
iu.3 

would not be true if a stationary thermometer esposed 
in the open was substituted for tlie wliirlcd dry l:ulb, 
for, as explained in the first paragraph of t.he article, 
the thermometer so esposed will usually Ee aolrler t,linn 

-- 
a F. 
-2.0 

the air at  night. 
With a rising temperature the natural lag of the al- 

cohol minimuni thernionieter k ehind the rlIv I-.ulb nier- 
curial thermometer of tlie rsychranieter wh.~ld tend to 
cause the shelter temperature to appear l ( ~ ~ e r  tlian it 
actual1 was, but with a falling tem erature, as was the 

taken, the lag of the minimum theiniometer would 
serve to lessen the difference hctween the temperature 
inside and outside the shelter. 

Itadiation of heat from the roof and sides of the 
shelter reduces the temperature of the air in its interior 
considerably below tho temperature of the outside air, 
even when the bottom is practically open. Kithiii 
certain limits, the stronger the radiation and the more 
quiescent the sui-rouncliug air, the greater the depres- 
sion of the temperature inside the shelter below that 
outside. A current of air sufficient to cause a s t u d y  
movement of air through the shelter may cause tlie 
minimum teniperature to read one or two degrees higher 
than it would if the air were still. This being the case, 
it is rather surprising that minimum temperature fore- 

case w E en most of the readings in fables 3 and 4 were 

W W 
FIG. ).-Relative. positians of two lemon trees. and,  friiit region inslrumcnt diellcr. 

Locations of rmiiimiim thermometer statiolis 111 foliage of tiem shown by numbered 
black square. T=trunks 01 trees. 

casts are accurate within one degree as often as they 
are. 
To produce a flow of air through the shelt.er sufficient 

to bring the inside and outside temperatures into agree- 
ment, a sustained wind velocity of several miles per 
hour is required. Sudden temporary rises in tem- 
perature during the night of 3' F. or less, caused by a 
slight wind, are often not recorded either by the thcrmo- 

aph or the minimum thermomoter in the shelter; 
E t h  these instruments may show a stationary teni- 
perature a t  such a time. The ohservations between 
1O:oS p. ni. and 11:39 p. m. on De-ember 23, shown in 
Table 4, will serve to illustrate this. 
TREE AND INSTRUMENT SHELTER TEMPERATURES 

COMPARED. 

During the winter of 1917-1s minimum temperature 
readings were obtained in various portions of two heavily 
foliaged lemon trees and in a fruit region instrument 
shelter set between these trees, in order to determine 
how accurately the minimum tenipemture in the she!ter 
represented the niininiuni inside the folia e. 'l'liis esperi- 
ment was initiated by Mr. William. C:. Kecd. F i p e  3 
shows the relnt.ive positivns of the instrnnients in the 
trees and the instrument she1 tm. AIininiuin t em era- 

To carry the minimum thermonieteis in the trees. 
Townsend supports were attached to small vertical 
boards fastened to the to of iron rods which  we driven 
into the soft 
boards partia 7 1y sheltered the thermometers above, 
although the heavy foliage effecti;sly screened them 

ture observations from each stsation me given in Tct r ,It? 5. 

ound un 9 er the trees. Small horizontal 

from t,he sky. The instrument shelter, set exactly 
htxecm tho two t.rees, was cut nf-f from about a third 
uf t.bc SI<)-, Imt, 11,s the t,rees wore only nbout 18 feet high 
the roof \nts slie!tered hut little. 

1 ilc ost.ren:c tlifl'erence in a\ erage niininiuni tempera- 
turc W M  1' l)et~-een stnt.ions 3 and t i . Contrary t.0 ex- 
pct:&n, tho lo\wst mernge minimum was not found 
in t h  shelter, but, at station 2. The teniperature inside 
the slioitsr was untluuh t,odly depressed below the tem- 
per:tt,ure of tlia out~side air through radiat.icm, but the 
&irk 1e:il-e~ of tho trees prolmbly radiR.t.ec1 sufficient heat 
t.0 cot11 tlio air in the int,erior of the folisge to a.bout the 
same ost.ont. 

'I'hn dis trilni tion of tlic merage minimum tempera- 
turos at  the difl'crcint. stat.irjns is robably due to tlie 
efl'ect of the cnrlj- morning sun. 1' R e eiist,ern half of the 
tree receii es the I;onr;fit, of the aun!i&t first,, and i t  is 
p~-ol):ibl~ tlie ema!l miocnt of r:tcli:nt Keat, receii-ed while 
tho sun is ntx1.r tho horizon is sufficient to prei-cnt a fur- 
ther fd l  in temperature there, whi!e the temperature in 
the port,ion of t.he tree f:t.cing toward the west map con- 
tinue t.0 fall for sonic lit.tle time aftemnrds. 

' 1  

CONCLUSION. 

In  view of the results described above, tliexmometers 
which are esposed in the open evidently will give bett.er 
indications of n.ctual air temperature if they are fastened 
to the t,runk of a fruit tree within the foliage. 

For verifying minimum t,emperature forecasts for a 
number of stations in the same section it is necessa 
have as nearly uniform es  osure for the minimum t er- 
niomct.ers as possible a t  nlfstations. 

For registering masiniuni temperatures the fruit- 
region inst.runient. shelter probably is superior to the 
cot,t,on-belt t,ype, owing t.0 better ventihion, but for 
registering niininiunz temperatures the new shelter does 
not, appea.r t.0 be much of an improvement. 

Tempera tures inside the fruit-region shelter are the 
same as, or higher t,lian. t.he outside air temperature be- 
fore sunset and lower t,han out.side temperatures dur- 
ing t,he lat,t.er pa.rt of the night. At the time of the oc- 
currence of t,he minimum temperature the depression of 
the shelt.cr temperature is generally near the maximum 
for the night. The influence of exposure on minimum 
tempernt,ures at  least partially accounts for the lack of 
constancy in the difference between minimum tempera- 
t,ures at, near-by stations on level ground. 
TA BIA: I . - Ih i i y  n i n x i i t c ~ i ~ i ~  and nt.ininatisa tmi.pcraticres iir  cottoib regiojr 

nitd f r i d  reyioii ~iirstntiiaeirt shelters at Potisorin, Ckil i f .  

Tl to 

...... .- ..... .- . ___ .... - 

1- 
Dale. 

' Cottun ; region. 

I 
191s. I 

6.. ................. 
7.. .................. 
x ................... ! 
9 .................... 
10 ................... 
I? .................. 
la .................. 
1 1  .................. 
15 .................. 

Fch. 7 .................. 
s .................. ~ 

9 ................... 
1s .................. 
20 ................. ' 
21 ................. ' 
22 .................. 
23. ................ 

................... i Jan. 3 
F. 
72.3 

40.2 
ti?. 9 
01.9 
G. 3 
63.7 

I??. 1 
93.8 

26.1 

bo. 7 

........... __ .. .- ...... - 

w.fi ' -0.1 
65.0 i -0.9 

. . __ 
1 Cl-r nkhts. 

Minimum. 

Cotton I Fruit 
region. reginn. 

a F. a F. 
3S.O 1 35.0 

131.0 I 131.0 
44% 44.1 
47 1 4K0 

' 3 . 1  I 12h.1 
37.h ' 37.0 
33.0 33.u 
37.N I 3i.9 

-- 

41:o I 41.1 
i 3 n . 0 1  1 8 . 0  

4q.2 I 4S.I 
'33.0' '33.0 
129.0 I 129.4 

42.8 I 420  
39.5 39.6 

46.01 46.0 
50.01 50.0 
45.4 45.1 

I .. - 

. . 

Dcpar- 
ture. 

-. 

F. 
0.0 
0.0 

-0.7 
-0.9 
-0. 1 

0.0 
0.0 

-n. 1 
0. n 

-n. i 

-0. I 
0.0 

-0.5 

-0. R 
0.0 
0.0 
0.0 

-a 1 

--- - 
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1918. 
Dee. 23-24: .............. 7:Io p. m 

e12 p. m .............. 
R:41 p. m .............. 
1):wp.m .............. 
10' p.m 
10:3s p. m.. 
1 1 : ~  p. m..  

7:Wp.m .............. 

.............. ............. .......... 
9:y j .  m 

.......... .......... 
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F. 
35.0 
3s.o 
37.4 
32.2 
31.4 
31.9 
?dl. 2 
31.9 
?dl. 9 
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............. 
]:lo a. m.. ............ 
137 a.m. 
210 a.m... 
?:37 a. m.. 
206a.m .............. 
3% a. m.. ............ 
1:06 a.m.. ............ 
4 : ~ s .  m .............. 
5:wn.m .............. 
5:37 a. m.. ............ 
6:Oi a. m.. ............ 
8:3Y a.m.. ............ 
7:08 a.m.. ............ 

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

TAUL~.: 4.-Simultanwua current-temperature observations iwi& and 
outsrde fruit regiori i n s t n i m t  sheltm at P o n m a ,  Calv. 

24.1 
3s. 8 
9.3 
3.1  

TABLE 2.-Minimum t~mpcratures m clear n' ita in cotton region and 
f m i t  region iiutrunmt shelters ut &qord, Ortg. 

Air 
empera 
ture. -__ - 

F. 
56.0 
52.1 
4% 5 
49.7 
44.1 
47.0 
42. 1 
40.0 
35.3 
33.3 

- 
D8W 
lolnt. 

-- 

Date and time. 

1919. 
........... .- ... 

Apr. 6-7: 
3:43 p.m .............. 
4:49 p. m .............. 
6:ap .m .............. 
z2np.m .............. 
fia5p.m .............. 
s5sp.m .............. 
9:zsp. m .............. 
8:iigp.m .............. 
12:42a.m..... ........ 
5 : s a . m  .............. 

AU 
!mpera- 
ture. 

a F. 
36.0 
35.6 
34.3 
32.7 
32. 2 
a. 5 
30. n 
3n. 9 w. s m. 2 

m. 1 
20.2 
31.9 

9. * 
3 . 7  
3 . 5  
27. n 
?7.2 
24. R 
26.7 
27.1 

35. n 

m. n 

w. n 

28. n 

37.6 
' 35.1 

37.1 
83.7 
31.7 
31.0 

27.6 

4?. I 
40.7 
41.C 

35. E 
34.1 
33. t 
34.1 

31. a 

34. ; 
3% A 

-- 
Shelter 

tempera- 
ture. -- 

Clouds. 

8:17 p. m.. ........... 
p:57 p. m... .......... 
9:27p. m ............. 
lo:% p. m. ........... 11:n p. m.. .......... 
4:Qa.m. ............. 

Date. 

5:Bp.m .............. 
225 p. m .............. 
12% a. m.. ........... 
1231 a.m ............. 
1 2 : ~  a. m ............. 
]%a. m .............. 
292a.m .............. 
557 a. m.. ............ 
4:Gp.m .............. 
5:mp.m .............. 
6:mp.m .............. 
7:38 p. m .............. 
801 p. m .............. 
ii:d p. m ............. 
12:29a.m ............. 
1:Ma.m .............. 
8:29am .............. 
4:44p.m .............. 
547 p. m .............. 
7:mp.m 

Apr. 10-11: 

Apr. 11-12: 

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

Cotton Fryit 1 region. 1 remon. 

ci. st .... 
Ci. St .... 
Ci.St .... 
Ci. St. ... 
CLSt .... 
0. ....... 
St. cu. -. 
st. cu ... 
st.cu ... 
st. Cll.. . 
Cll.. .... 

Depar- 
ture. 

-3.2 
-0.1 
-0.8 
-0. 6 
-0.6 

wmp.m .............. 
ft28p.m .............. 
8:ap.m .............. 
1027 p. m ............. 
i l : ~  p. m ............. 
331 a. m .............. 

0 
0 
0 
0 
0 

0 ....... - i  

0 ....... -:  
0 ........ 
0 ........ I 
0 ........I 

Shelter -- 
Kind. 

?epar- 
ture. 

e F. 
+ L O  
+o. n 
+n. R 
+n. 5 
+ a s  
+n. 6 
+n. 4 
+3.1 

n. n 
+n. 7 
+n. 2 
+n I 

+n. 4 

+n. 9 

+1.0 

+2.6 

+l. 1 
+1.1 
+1.0 
+1.2 
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+1.2 

+n. 1 
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+n. 4 
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+l. 7 

-0.1 
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+l. 1 
+1.1 

+2.0 
+1.0 
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+O. a 
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+l. 3 
+1.5 
+I. s 

+n. s 

-- 
.mount. OF. 

29.0 
2s. 0 

32.1 
n. 0 
31.1 
32.1 

m. o 

OF. +a 6 
+O. 6 

+O. 4 
+o. 3 
+o. 2 

+a 9 
+n. 4 

+a 2 
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+O. 7 
+O. 6 

1919. 
Aprll 7 ................................................ 

8. ............................................... 
I1 ................................................ 
12. ............................................... 
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!a ................................................ 
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0 
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0 

0 
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0 
0 

0 

n 

n 

5 
0 

C 
0 
0 
C 

a 

a 

u 
I 

F 

1 
1 
2 
6 

a 
r 

-- 

0 
0 
0 
0 
0 
0 
0 
0 
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0 
0 

A. st. 
2\. St. 

0 
0 
0 
fl 
a 
n 
n 
a 

a 

C 
C 
C 

s t ,  
( 
( 
I 
( 
( 
t 
( 

( 
CI 

( 
( 
( 
4 

Ci 
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32 
31 
31 
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29 
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30 
30 
30 
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27 
27 n 
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25 
25 u 
25 

May 4 ................................................. 
5. .  ............................................... 

10 ................................................. E . 5  ,3.2 
13 ................................................. 33.01 8 . 8  

1920. I April 11 ................................................ 
11 ................................................ 
16 ................................................ 
17 ................................................ 
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3.. 
2? ................................................ 
M. ............................................... 
21 ................................................ I 
9. ................................................. 
29 ................................................ 

.............................................. I 
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26. (1 
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34.0 

27. n 
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31. R 
34.9 
85. I) 
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28.9 
32.0 
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31. fl 
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0.0 
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-0.1 

0.0 
-0.3 
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0.0 

+n. 5 
+n.4 

Nay 3 .................................................. 3?.5 1 32.8 +0.3 
3 ................................................. : 31.01 31.4 ,  +0.4 
4 ................................................. ~ 31.11 31.1'  +0.3 

Depar- 
ture. 
- 

Clc 

Amount. 
-- 
.. -. .. .- . - 

410. 
6 

ds. i 24 
25 
23 
a5 
28 
28 
B 
25 

37.5 
z5.0 
35.4 
33.4 
31. R 
9 . 5  
29.9 
28.3 

40.1 
39.7 
39.0 
37.9 
35. 4 
34.2 
32.8 
32.1 
32.3 

F. 
0.0 

-0.1 +o. R 
+O. 3 
+I.  3 

+l. 1 
0.0 

+l. 4 
+O. 4 

+o. 1 +o. 1 
0.0 

+o. 9 
+ L O  

+l. 3 +o. 9 
+1.5 

+n. 9 

+a 9 

+a 4 

+a 1 
I: ; 
+o. 1 

+l.6 
+O. 6 +o. 8 
+2.1 

-a e 
-0.1 
-1. E +o. 7 
+O. 6 
+l. 2 
+ l . C  
+O. e 
+l. e 

+a 4 -a 1 
+a 4 
+o. 3 
+o. 4 
+O.' 
+1. 
+O. + 1. 
+1. 
+O. 
+1. 

F. 
56.0 
52.2 
47.7 
46.4 
42. 8 
4 2  1 
41.0 
40.0 
33.9 
3?. 9 

32 
?2 
LS 
32 
33 
P I  
3.3 
33 
21 
31 

I1 

30 
m 
?o 
m 
29 
31 
9 

?2 
29 
m 
m 
n 
29 
?9 
?9 
3n 

31 
?7 
35 
3s 
34 
34 
22 
31 
31 

40 
%I 
3q 
4n 
41 
XI 
30 
3s 
39 
3R 
32 
32 

37 
37 
31 
31 
31 
32 
2!? 

xn 

6 
6 
7 
4 
3 
1 

FWX. 
0 
5 

S 
0 
0 
0 
0 
0 
0 
3 

6 
5 
4 a 
3 
3 
2 

Few. 
0 

10 
3 
3 
3 
4 
5 
8 
1 
0 

9 
9 
6 
3 
1 

Few 
Few 
Few 

a 

Dec. 13-11: 
6:3Op.m ............. 
656p.m ............. 
227 p. m. ............ 
257 p. m.. ........... 
S 3 p . m  
$:.%q p. m.. ........... 
1:27a. m .............. 
1:Sa.m 
4:Za.m ............... 

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

............. j 57.2 
.st. 1 
46.6 
34.9 
34.0 
34. ? 
3 2  5 
3 2  1 
28.2 

57.5 
55.0 
52.2 
47.4 
45.9 
36.4 
SA. S 
33.9 
29.9 

63.0 
61.1 

49.1 
u3C 

35. fl 

53. a 

a. a 
37. a 
34. a 
53.8 
54.1 
52. E 
49. I 
45. ( 
44. 
4 2  
41. 
41. 
40. 
33. 
31. 

57.3 
51.2 
46.6 
3s. 8 
3% 0 
34.1 
33.8 
3% 0 
29.7 

57.9 
3 . 7  
5 2  0 
47.5 
46.0 
3*. 0 
35.4 
34.7 
32.0 

w. 2 
BI. 0 
52.0 
49. R 
49.9 
47. 2 
3s. 0 
35.8 
35.S 

54.2 
54.0 
53.0 
50.2 
45.4 
Bi. ( 
44. 
4 2  ' 
43. 
41. 
34. 
32. 

Shclter temperature is current resding of dn imum thermometer !nside i n s t m a t  
shelter. . Air temperature is r e a  01 dry-bulb thermumeter of shug p s m e t a  
after whrhng. 

Station numbers.' 

i- 
IT Date. 

I 
OF. 1 '  

37.0 

34.2 
36.9 
32.6 1 
38.0 
4?.9 
35.6 I 

39.1 I 

35.5 
37.2 
34.9 

'F. 
37.0 
38.9 
35.0 
37.8 
33.0 

63.5 
36.0 

33.9 
88.0 
36.0 
38.9 
35.0 

88.0 

a5.i 

'F(shc2- 
IU.) 

37.0 
38.1 
34.2 
36.9 
32.6 
37.9 
43.5 
35.4 
31.8 
34.0 
37.1 
35.5 
37.0 

OF. ' 
37.0 I 
38.5 
34.6 I 
37.0 

42.9 
35.9 
34.6 
34 .O 
37.8 
3.5.9 
37.5 
35.0 

33.8 I 
38.0 1 

OF. 
37.0 
bS.5 
.34.5 
36.9 
32.5 
37.9 
42.9 
36.0 
34 .9 
33.9 
37.6 
35.0 
37.0 
34.9 

OF. I 
38.0 
34.0 I 
36.6 
32 0 

422 
35:2 I 
34.0 
33.1 
37.0 
35.5 
36.8 
34.3 

36.9 I 

37:5 1 

35 .o 1918. 
Jan .1  ................... M.0 3 3 3  :, 34.0' 34.9 

2 ................... 31.0 . 30.3'; 30.5 \ 31.0 %:\ 31.9 

.......... Average i i 35.9 1 35.4 i 35.8 I 1 s . 8 1  38.0 I 38.4 - 
1 Sec 6g. 3. 

DIFFERENCES BETWEEN THE READINGS OF SHELTERED 
AND UNSHELTERED THERMOMETERS IN FIELD WORK. 

By H. J. Cor. 
IPmuted  before the Amdcan Sleteorologicnl Society at Chicago, Dee. 29,lm.l 

(Author's abstract.) 

of the exposure of thermometers in the 
be Sven cardul consideration, and 

May 4-5. .............. .............. ! 338p.m 
r1sp .m 
3 m p . m  .............. 
6:32p.m ............... 
831 p. m .............. I 
8:57 p. m 
243a.m..... 
8Wa.m .............. 

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

74.8 
75.8 
73.0 
67.0 
55.4 
53.0 

78.0 
75.9 
73.8 
67.6 
58.0 
53.0 
38: 8 

Shelter temperature is current r8mdlng of minimum thermometer inside instrument 
sbater. A& tempemturn Ia reUUn# of drp-bulb -W of sUng pqmbmmtar 
after whirling. 


