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lated from the case and from each other. The outer 
half of the junct.ion box, cmrying plugs, is connected 
by lead-covered cables t,o the recording appa.ratus a.nd 
current supply, and the joint between the two halves 
sealed with a soft rubber gttsliet. 

The vertical shaft carrying the rotor is provided at  
the top with a.n annular ball bearing of the self-alining 
type, and at  the bot,tom with a deep grove annular 
bail beasing which also c,arrie,s the, thrust load. A light 
oil developed by t,he General Ele,ct,ric Co. for use in 
wat,t-hour meters was sele,cted for lubrication. This oil 
is used because, it  remains fluid a t  very low t,enipera- 
tures, as deteimiined by t’ests by several persons, including 
the w-rit,e.r, who for a period of several years, worked in 
cooperat,ion with Mr. B. W. St. Clair of the Lynn works 
of the General Elect,ric Co., and to whom he is indebted 
for the oil. 

Figure 8 is a. schematic diagram, showing the reduc- 
t,ion gearing for operating the electrical contact,s for 
recording purposes. A single pitch worm niountecl on 
t,he lower end of t’he ma.in vertical shaft engages a 100- 
t,ooth worm wheel. Six pins project,ing from t.he face 
of this wheel operate an elect,rical cont,:ict w-hich gives a 
signal for ea& one-thirtieth mile. The shaft on which 
this 100-tooth wheel is niounted also carries a single- 
pitch worm which engages a 50-tooth worm wheel on 
which are niount,ed 10 pins which give a contact for 
each mile, 1 inile being recorded for each 500 turns of 
the rotor. The space between 2 of these 10 pins is 
made solid t*o make a long contact for identifying every 
t8ent,h mile on the record. 

Because freezing of the oil film and moisture on t,he 
electrical conta.ct,s was a source of trouble in t,he early 
experiments, a vacuum cont,act switch, supplied by the 
Burgess Laborat,orie,s, Inc., was selecbed for the 1-mile 
recording conbact. Since the adoption of this device no 
trouble whatever has been experienced in their opera tion 
under the extreme condit,ions of temperature enc.ount,ered. 

Uncertainty which the writer felt, over a set of ane- 
mometer readings made by hini during t,he eclipse of 1932, 
led to the a.dopt,ion of a Veeder counter for a visual 
recorder. 

In  the early consideration of design it seemed advisable 
to sacrifice, to some extent, the accuracy at low-wind 
velocities in order to obtain certainty of operation under 
the extreme conditions likely to be encountered on 
Mount Washington. A very recent critical exmiination 
of the nnemometer, after 14 months of operation, showed 
no appreciable deterioration. 

FIGURE 8.-Schematic view of gear system and Veeder counter. In order to indicate 
tenth of miles the angular motion is stepped down 2 to 1 inside the counter. 

The writ.er takes this opportunity to acknowledge the 
kind cooperation of the staff of the Mount Washington 
Observa,torp in designing the anemometer, and to thank 
them for their careful handling of it. He wishes also to 
t,hank A h .  H. S. Sliaw for maintaining a nightly racliotele- 
phone schedule between Mount Washington and his home, 
and for his help in many other ways in this project. 

PART I11 

THE CALIBRATION OF THE MOUNT WASRINGTON, N.H., HEATED ANEMOMETER AND THE ANALYSIS OF ITS 

By CHARLES F. MARVIN 
[Weather Bureau, Washington. July 19341 

RECORD OF APRIL 11-12, 1934 

When hlr. Mann’s perfected anemometer (p. 189) was 
finished and ready for station use it was first sent t o  the 
Bureau of Standards to be tested. Two series of tests of 
its performance were made during November 1933. One 
run under a turbulence of about 0.5 percent, comprising 
a range of velocities from 11.6 miles per hour, just above 
the starting speed of the rotor, to  143.4 miles per hour, 
was made in the sniall 36-inch wind tunnel; the other, 
under about the same small turbulence, was made in the 
54-inch wind tunnel. In view of the relatively sniall size 
and compact form of the rotor little or no blocking or 
other effect depending on the size of the tunnel could be 
expected, and the agreement between these tests was 
very close and highly satisfactory. 

The calibration-curve representing these tests in the 
form shown in figure 9-A, as furnished by the United 
States Bureau of Standards, has been used by the Mount 
Washington Observatory for the reduction of all the sta- 
tion records. 

After the great April 1934 storm and the reading of 
hlr. Pagliuva’s paper on it at  the April 1934 meeting of 
the Americnn Meteorological Society, comments at the 
Weather Bureau and elsewhere on the accurac;v of the 
reduction of the recvrd led Dr. C. F. Brooks, Director 
of the Blue Hill Observatory, to send hlr. Pngliuca to 
Washington in June with the instrument for new tests. 
The primary object of these tests wns to nscertnin: (1) 
Any change since the previous tests in the ordinary per- 
formance of the instrument; (2) effects of inclining the 
axis forward or backward from the vertica!; rtncl (3) 
whether the run of the rotor was much or little affected 
by turbulence in the test wind stream. 

The results of these tests may be stated briefly, in 
order, as follows: 

(1) Ordinary perforirinnce.-Altliough neither change 
by use and esposure nor any alterations or injury that 
could affect the run of the rotor has been known to occur 
since the first test, nevertheless the second tests in both 
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tunnels indicate that the rotor now seems to run more 
slowly st all wind speeds and show an as yet unexplained 
small difference (in general, under 3 percent) between 
the results of the two tests in the 3-foot (high-speed) 
wind tunnel. This means that if the past records are 
corrected on the basis of the new tests the true wind 
veloc,ities, computed for the record would be somewhat 
higher than heretofore claimed. 

Inasmuch as the original tests in both tunnels a.gree 
with entire satisfaction, and further, since we are neces- 
sarily dependent upon the tests in the small tunnel for 
the high velocities, and since, fortunately, the difference 
between the first and second tests in the small tunnel 
rnnge under 3 percent', especia.lly a t  velocities over 40 to 
50 miles per hour, true wind speed, it is be,lie,ve,d to be 
both conservative and best to continue to reduce future 
observat,ions by the original calibration data until further 
opportunity arises for investigating the cause of the small 
discrepancies affecting the new tests. 

Concerning these discrepancies, it ma.y be remarked 
that. t,lie. weight and moment of inert,ia of this particular 
rotor are relatively quite high. Moreover, the wind- 
driving torque is much smaller than for the ordinary 
4-inch or 5-inch cup anemometers. These characteristics 
conibine to make this rotor more sensitive to disturbing 
influences than the conventional cup wheels, notwit,h- 
standing that friction has been eliminated quite 8s fully 
as possible by high-grade efficient ball bearings. There- 
fore, the small c.hange in pe,rformance may be due to some 
unnoticed change in the form or condition of the esternal 
surfaces of t,he rotor. 

(2) Egects related to in.chat.ion of axis.-The tests to 
show the effects of tilting the axis of the rotor forward and 
backward in the wind stream were all made in the 54-inch 
tunnel, as were also the several tests with the axis vertical. 
These tests, of course, are strict,ly comparable and show 
that,: 

(a )  Tilting the axis forward so that the wind st'rearn 
impinges downward upon the rotor from above has very 
lit,tle effect as compared with the effects which were found 
with the wind stream flowing upward against the under 
side of the rotor. This is a.n aerodynamic effect and must 
be independent of possible friction, because the ball-bear- 
ing system is correctly designed t,o permit the rotor to 
turn with little frict,ion in either ca.se. 

(b) Tilting the asis forward progressively decreases the 
run of the rotor until an inclination of about 7' is reached, 
when the effect apparently is a maximum, after which t,he 
relative run increases. 

( c )  At the ma.ximum of effect and for a true wind speed 
of about 74 miles per hour, the ratio, true divided by in- 
dicated wind, was found to be 13 percent greater t'han 
when the axis is vertical. 

(d )  Tilting the axis backward speeded up the run of the 
rot,or by an amount whic.h, a t  true wind speed of about 75 
miles per hour, appears to be quite proportional to the 

hrW Ti" N =  NW' NZW 

6,O?Q.3 2M.49 177.341 86.090.29 2,534.546.3 
9,574.8 408.M 2 4 , 6 7 6  193.410.96 4,538,455.2 
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403,123.6 60,088.79 3,218,108 37.632.900.90 W5.655.263.2 
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angle of t,ilt. 

(e) For a tilt of 11 go the ratio, true divided bv indica.ted 
_ _ ~  

Sums-.. 

wind, was about 70 percent of its value with the axis 
vertical. 
(j) The critical esamination of rime formations near 

the place of exposure of the anemometer a t  hiount Wnsh- 
ington indicates that the air stream driving the rotor is so 
nearly perpendicular to its asis that no correction for 
inclination should be applied to the records. 

(3) Ejects due to  turbulence.-Tests made in the 54-inch 
wind tunnel showed that when the turbulence was 2.7 
percent the speed of the rotor was only about 1 %  percent 
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greater than when the turbulence was 0.7 percent. There- 
fore since the effect of turbulence is so small, and since so 
little is yet known as to the amount and nature of the 
so-called "fine-grained turbulence'' in the free air, no at- 
tempt should be made to take any further account of it. 

COMPUTATION AND EXTRAPOLATION O F  TEST DATA 

In  view of the foregoing it seems quite unnecessary to 
analyze or discuss more minutely in this paper the results 
of the new tests except to show how the normal perform- 
ance data may be analytically treated to provide a sound 
basis for the evaluation, in terms of true wind speeds, of 
very high indicated velocities. Experience shows that 
natural winds blow a t  speeds quite above the highest arti- 
ficial values attained in any wind tunnel that has been 
suitable or available for anemometer testing. Until 
higher speed tunnels are available, estrapolation of test 
data is a necessity, and no argument is required to prove 
the superiority of estrapolation by means of an e uation 
which accurately fits the test data over a wide spee 8 range 
as compared with estrapolation by the extension of hand- 
drawn curves. 

When the great difference in the form and open ar- 
rangement of arms and cups of the ordinary 3- or 4-cup 
wheels are contrasted with the compact rotor of the 
heated anemometer, equally great differences might be 
espected in the law of performance of the two types of 
rotor. The writer, however, has been much pleased and 
surprised to find that the hyperbolic equation which he 
has found represents so well the performance of a great 
variety of ordinary cup-wheel-forms over a wide range 
of speeds, also represents in a highly satisfactory way 
the run of the heated rotor. 

In  compliance with requests of Mr. Pagliuca to do so 
for the benefit of the observatory staff, the derivation of 
the parameters of the hyperbolic equation from the orig- 
inal test data on the no. 2 anemometer is presented with 
sufficient fullness below. 

For reasons given more fully in the article in the 
hfoNTHLY WEATHER REVIEW April 1934, page 116, the 
34 original test values have been combined into 10 group 
means of true wind, JV, and indicated wind, V, on the basis 
of 500 rotor turns per indicated mile. Values of N, free 
from small arithmetical inaccuraces, were then computed 
by the equation N=500 zV+-slV in which Z V  and 
ZJI' are the sums from which the group means are com- 
puted. Table 1 gives the 10 group mean values of W 
and N. These constitute the 10 observation equations 
by means of which the unknown parameters, a,  b, and 
.f of the full hyperbolic equation, f + Wb + Nu+ NW= 0 
are to be evaluated. 

TABLE 1.-Gronp mean observations a i d  d t  r i d  dota f r o m  original 
tests made i?i November 1933, by the Bureau of Standards on Mount 
It'ash.~rigtori heated uneniometer no. 2 

Observations I Derived data 
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Tests in November 1933, in hoth tunnels. 
Equation 6 

lv vo I vo I v0-t-< 
~~ 

+. 14 14. 3 
3 . 2  18.& 18.50 -.36 
31.3 31.76 31.33 -.A4 
45.4 49.32 49.34 +. 02 
57.9 65.49 66.10 +.6l  
69.4 80.19 80.61 +.42 
,s .  o 93.43 ~ 4 . 1 4  +. 71 
54.4 118.29 I l i .69 -.6O 

117. 3 151. 71 151. 19 -.52 
140.2 185.00 lY5.20 +.20 

It is scarcely necessary to remark that every digit in 
table 1 must be scrupulously exact, and that all digits 
must be retaine.d in computing the derived data. Un- 
necessary digits should be dropped kt the end of, not 
during, the analysis. 

First. compute t,he values of N1.l' for which a niodern 
calculat.ing machine is best. The values of W' and N' 
are nest entered from tables of squares, or otherwise. 
Then form d u e s  of N W 2  and N ?  W by multiplying 
W2 by N and then N 2  by 11'. When the values are all 
entered they should be rigorously checked, thus: multiply 
NIT first by VIT, then by N. These oprations coni- 
plete,ly die& every va,lue of the derived data. ,411 
t,hat t,lien remains t,o be done is t'o form t,he sums 
of each of the columns. By tlie least-square me.thods 
these sunis furnish the coefficients for tlie t,liree so- 
called L' normal " equations whose solut,ion gives t,he de- 
sired values of tthe t,hree parameters. 

Tlie normal equations are: 

For f, 1Of +wb +Nu + N W  = O  
For b, Wf +WZb +NWa +NW'=O 
For a, Nf +NWb+N2a +NW=O 

Supplying the numerical coefficients from the sunis in 

10.Of+667.30b +5,624.0a $403,123.6 = O  
667.3ffGOl088.79b +403,123.6a +37,632,990.9 = O  

5,624.0f+403,123.60b+3,218,10~.0a+245,6~5,263.2=0 

Dividing each of these eqimtions by the c.oefficient off 

ff66.7300b +562.400a +40,312.4=0 (1) 
ff90.0476b +604.111a +56,395.9=0 (2) 
)+71.6792b $572 .210~  +43,679.8=0 (3) 

table 1 these become, 

there.in gives: 

Subtracting (1) from (3)  and (3) gives 
23.3 176 b f41.7 1 l a  + 16,083 .Ei = 0 
4.9492b +9.810a +3,367.4 = O  

Dividing by the coefficie.nts of b gives 

b + 1.7S882a + 689.757 = 0 (4 1 
(5 ) 

b + 1.98214a +680.393 = O  
.19332a. - 9.364=0 

a =  f48.4378 

Substituting a in equations 4 and 5 gives the folowing two 
values of b: = -776.403 and -776.403. The agreement is 
perfec.t,. Subst,itut,ing (I. and b in eqmtions 1,2, and 3 gives 
three values o f f =  - 15,744.4, - 15,741.5 and - 15,744.5. 
The nearly perfect agreenient here also indicahes that 
there was no arithmetical error in t,lie calculations, and t,he 
final equa.t,ion solved for N becomes 

776.4174- 15,744 
Wf48.44 N= 

The relation NW=500V gives 

Tests in June 1934, in 36-inch tunnel only. 
Equation 7 

- 
w I -0 v< I - I ,-o 

- ~ ~ _ _ _ _ _  
32.3 19.20 19.2; fO.07 
33.9 35.60 39.27 -. 33 
51.2 59.41 59.28 -. 14 
72.4 S3.76 84.09 +. 33 
88.9 l O G . 4 6  107.14 +. 68 
96.5 118.53 117.8.3 +. 65 

i in.4 137.77 137.65 -. 12 
119.9 150.97 151.25 +. 28 
127.1 160.B 161.60 +. 62 
134.6 172.80 172.40 -. 40 
141.2 182.OG 181.93 -. 13 

1.553 W+ 3 1.49 
7.7/'+48.44 

17 = 

Equation G 1  is believed to he the most refined evalua- 
tion of the origina.1 test data from the runs ma,de in t,he 

1 Equations 6 and 7 when solved for W require a complicated radical expression which 
cannot be corn uted accurately except with great difficulty. Values of V for exact inte 
gral values of &,cue accurately and rapidly computed to seyernl decimal places if neces- 
sary from equatious like 6, from which tables of true and indicated velocities may be 
computed by transposition and interpolation. 

two wind tunnels in November of 1933. This equation, or 
a table of values of true and indicated speed based thereon, 
is recommended by the writer for use in correcting all 
Mount Washington wind records derived by use of the 
heated anemometer no. 2 .  The corresponding equation 
derived from the recent June tests in the 3G-inch tunnel is 

It is important to show how very sniall are the residuals 
between the observed and calculated values by these two 
equations. They are given in table 3 .  

TABLE 2.-The ohsewed n?id cnlculnfcrl iu l i ies  o.f I',for the  ftiio sets of 
group  nicrin ohsewufioiis represctifi t ig t c s l s  t i t  the Bureau of Staud- 
nrds on  the Afoicnt Il'ashitigfoti hr,ctlerJ m . t m i n e f e r  no. 7. 

12.09 1 12.23 1 

The curve figure 9-B, plotted from accurately calculated 
values of equation 6 furnishes an excellent graphic exten- 
sion of test data by which extrapolated corrections of 
extreme wind records may safely he made. 

ANALYSIS OF WIND VELOCITY RECORD 

Figure 2 is a photographic reproduction of the velocity 
portion of the original autoinatic wind velocity record 
from 12:lO p.ni., April 11, to 3:05 p.m. April 13, 1934. 
This picture is presented iii two parts in order to preserve 
the full scale (15 inches between inargiiial lines). 

To make the record of sin6le miles readily legible when 
the velocity is high, the miles of wind movement are 
recorded by the so-called zig-zag inechnnisni of the 
Weather Bureau multiple register. Each st.ep in tlie 
zig-zag path which in the ordinary usage represents a 
rainfall of one-hundredt,li of a n  inch, or that tlie sun was 
shining at  the time, now represents one mile of indi- 
cated wind movement, 500 cup turns. From crest, to 
crest, or liollow to hollow of the trace, there are always 
esact,ly 10 steps. Howeve.r, owing to hlie use of a so- 
called "bridge" pin (see fig. 7) for the purpose of 
autoniatically recording miles in groups of ten, the 
actual wind movement froni crest to crest, or hollow 
to hollow, of the record, is d ~ r a y s  11 ,  not 10, miles. The 
passage of the bridge pin is clearly apparent in records of 
light and nioderate winds, but can be discerned only w7ith 
difficulty a t  some places in t,he present record. 

Mr. Pngliuca has already stn.ted on page 187 the general 
features of this splendid rec,ord of such a remarkable 
wind. The chief object of the present analysis is to 
critically evaluate the maximum wind t,ravel in 5 niinu tes 
which occurred shortly after noon of April 12 in tlie place 
indicated by the letter M. Emphasis is plac.ecl on t8he 
masinium travel in 5 minutes, bec,ause it is st8anda.rd 
practice, a t  regu1n.r We,nt'her Burenu st:xtions to record 
this datum as a sort of gust velocity, although greater 
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gusts of shorter duration are also recognized. The 
accurate timing of single d e s  in such a recorcl as that 
shown is, of course impossible, and the irregularity in the 
record caused by the registration of the passage of the 
"bridge" pin further limits rrfined measurements of the 
record simply to timing as accurately as possible the 
crests and hollows during the period of estreme veloci- 
ties. In  order to employ a method which would single 
out the greatest wind travel in a 5-minute period and 
which a t  the same time would be free from any personal 
bias, the writer chose the following: A standard milli- 
meter scale was clamped clown on a clear photographic 
copy of the record. The zero was placed at  the noon line, 
and the scale alinecl parallel to the slope of the record, 
then with the aid of a piece of celluloid engraved with a 
fine transverse reference line, the scale readings given 
in table 3 were made of several crests and hollows before 
and after the place of maximum travel. 

TABLE 3.--dIillinieter scale readiugs on crests and hollows of a portion 
of zig-zag wind trace like fig. 2 froin noon to 1,Y:SO p.m. .ip. 1.2 

~ _ _  
.................. 

......... 
6.4 
6.0 
5. s: 
6.2 

6.3 5. I 

5.3 
5.8 
6.2 
5. 7 
5 . 6  
6 .2  
6 .0  
6. 2 

0 ............ I 1.9 

4 ............ 
5 ............ 
6 ............ 

8 ............ 
9 ............ 

10 ............ 
11 ............ 

13 ............ 
14 ............ 
15 ............ 

7 ............ 

la. ........... 

.~ 
1 ............ 5.1 
2 ............ 8.3  
3 ............ 11.1 

14.1 
17.3 
20.4 

25.7 
28.8 
31.9 
34.5 

40.7 
43.5 
46.9 

23.0 

37.5 

Hollow 
NO 

. 5  
1 . 5  
2 . 5  
3.5 
4 .5  
5. 5 
6. 5 
7. 5 
8. 5 
9. 5 

10. 5 
11. 5 
12.5 
13.5 
14. 5 
15.5 

- 
Scale 

~ 

3.6 
6 .8  
9.5 

12. 7 
16.0 
19. 2 
22.0 
24.5 
27. 2 
30. 1 
33. 1 
36.0 
39. 1 
42.0 
45.0 
48.0 

~ 

Diff. 
single 

11 miles 

......... 
3.0 
2 . 9  
3. 2 
3 . 3  
3. 2 
2 .8  
2.5 
2.7 
2.9 
3.0 
2 .9  
3. 1 
2 . 9  
3.0 
3.0 

sums 22 
miles 

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

5.9  
6 .1  
6 .5  
6.5 
6.0 
5 .3  
5. 2 
5. 6 
5.9 
5.9 
6.0 
6.0 
5.9 
6.0 

It is clear from tlie table t'hnt a t  the time of the ma.si- 
mum there was a sustained high movement represe,nte,d 
by a t  least four double 22-mile groups having a time 
space ranging from 5.2, 5.3 up to 5.7 mm. Since a 
space of 5.4 mm. represents a time interval of 5 minutes, 
the maximum travel in 5 minutes must have ranged 
between n.t least 20.9 and a t  most 22.8 indicated miles, 
that is, 251 or 374 indicated d e s  per hour. By t8he 
November tests of 1933 (equation 6) these indicated 
speeds correspond to true hourly speeds of 184 and 199 
miles per hour. By the June 1934 tests in the 3-foot 
tunnel (equn.tion 7) the corresponding hourly movements 
are slightly higher, that is, 187 and 204 miles. 

In the cme of the still higher gusts t,imed by stop- 
watch, permitting reading time to hundredths of seconds, 
it is statecl the shortest elapsed time WRS 1.17 secoiicls 
for an indicated trnvel of one-tenth mile, that is, 308 
miles hourly movement, which corresponds to a true 
wind of 221 miles per hour by the November 1933 c,al- 
ibration, and 335 miles by the June 1934 t'e.st. 

Grent confidence is justified in the verity of these 
resul bs, especially the 5-minute travel, be,cause of the 
perfect character of the automatic record, the sustn.ined 
movement during the maximum, blie excellent fit of the 
hyperbolic equation to the test observations, and finally, 
the sound character of the extrapolation of corrections 
to extreme wind speeds. 

1 hour=65.1 mm. 5m=5.4 mm. 

FURTHER CONCLUSIONS FROM ADDITIONAL OBSERVATIONS I N  THE FREE' AIR 
OVER SAN DIEGO, CALIF. 

By DEAN BLAKE 

[Weather Bureau, San Diego, Calif., 19341 

Because of their ilpportance to aviation, their doniina- 
tion of clinia.t,ic conditions in the regions aff ec,ted, and t,he 
challenge they present, the fogs and overcast skies, nncl 
the concomitant teniperrtture inversions that 0cc.w along 
the. California coast durmg tlie summer, are t,he subject 
of considerable discussion and speculation. In spite of 
what ha.s been written alreacly, there remains a fruilful 
field open to researc.li and investigation. Writers, too, 
are fnr from any sort of agreement as to their causes, and 
niost, of the conclusions t,hat have been reached are based 
upon an insuffic.ient amount of data. 

This paper is in the nature of a supp1e:nentary discus- 
sion to others that have appea.red, and is ofTered as an 
aid in the cle.aring up of some disputed points, by the 
presentation of additional data., made available through 
the courtesy of tlie a.erologica1 office a t  the Naval Air 
Station, San Diego, Calif. In  it a.tte,mpt,s are also made 
to couple various phases of the phenomena with t,lie re- 
sults of recent, investigations, part8icularly with the find- 
ings from free air observations. With the accumulation 
of data, and tlie attaininent of greater ac.curnc,y in aerolog- 
ical records, due largely to changes in. technique, and an 
improvement, in the aerographs in use, it 1ia.s bec,oine possi- 
ble to analyze many more statistics, and t,o draw much 
riinre accurate conclusions. 

Several quite complete descriptions of the inversion and 
its attendant cloud stratum ha,ve been published, Byers, 
(1) and Anderson, (2) in particular, going into detail. All 
writers agree that it is a summer phenomenon limited to 
the littoral regions. It is characterized by the regular 
0cciirenc.e of overcast skies during the greater part of the 
night and in the early morning; a decrease in temperature 
and nn increase in relative humidity to the top of a rela- 
tively thin layer of air; and an inc.rease in temperature 
and a rapid decrease in relative huniidit<y for several hun- 
dred meters beyond, afte.r which the normal lapse rate is 
approximated, and the humidihy remains fairly constant 
but low. 

The inland invasion of the vapor-laden stratum depends 
upon the elevation of the land contiguous to the oc.ean. 
Where a mountain mnge arallels the iniinediat,e coast 

where t,here, are no elevations in its way, it penetrates well 
into the int,e.rior. Airways reports in San Diego County 
show that low clouds or fogs are prevalent in the early 
morning hours a t  least 40 miles inland, if there are no 
obstacles to prevent the sea breeze from carrying the.moist 
a.ir that far, but where mountains with an elevation of 
severn.1 thousand feet skirt the shore line, t,hey are nor- 
mally confined to the coastal areas. 

without an opening, a,n e B ective ba.rrier is offered, but 


