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During recent years marked progress has been made in
the science of meteorology. Important investigations have been
carried out and sound theories have been advanced. One of the
most practical results of this progress has been the developement
of a comprehensive method of analyzing the various air masses?l
which are indicated on the synoptic map. Such an analysis serves
to give the forecaster a more definite basis for the formulation
of his forecast than if he arrived at his decision solely from
a knowledge of how similar conditions had developed in the past.
Any air mass analysis precludes identification of the air masses
involved, and that is the problem with which we are concerned in
this paper. We shall attempt to demonstrate a more positive
identification +than that which may be indicated on the synoptic
mape.

The weather at any place will depend largely on the
characteristics of the air mass(or air masses) which happen to
be over that place at the time in guestion. An air mass acquires
certain characteristics by virtue of having remained over a cer-
tain region of the earth for definite length of time. For example,
air that remained over the snow and ice covered polar continen-

tal regions would become cold, dry and very stable. Likewise,

air that kad remained in other regions would acouire other
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1an "air mass" is defined here as an extensive body of air
which is horizontally homogeneous.
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definite characteristics. The latest theories® state that the
various disturbances which we are able to observe, originate for
the most part, along a boundary between two air masses of differ-
ent characteristics. In other words, these various disturbances
which constitute our daily weather are caused by the interaction
between two different air masses. Furfhermore, the occurrence and
maintainance of this interaction will depend largely on the con-
trast between the characteristics of the adjacent air masses.

It is therefore apparent that if we are able to recognize thne
source {or region from which an air mass acquires its character-
istics) of an air mass, or if in some way we are able to identify
the characteristics themselves, then we will have a valuable clue
as to the type of weather we may expect at the stations which
are likely to come under its influence. Such identification of
the characteristics can best be made by observation of the prop-
erties of the zir mass concerned. Furthermore since these prop-
erties are changed as the air mass moves away from its source,-
some to a greater degree than others,- the main part of our
problem will be fhe selection of those which are most conserva-
tive. A thorough discussion of the conservativeness of various
properties is given in " Die dreidimensional verknupfende

Wetteranalyse", by T.Bergeron,

2Bjerknes and Solberg,-"Life history of cyclones and the polar
front theory"
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In examining the properties of an air mass for the pur-
pose of determining their relative value for identification pur-
poses, it is only natural that we first consider those which are
measured directly, namely,- pressure, tempnersture and relative
hqmidity. A glance at the ecuation of state, p =j’§ T, Treveals
immediately the inter-dependence of pressure, temperature and
density. A change in any one of the three must be accompanied by
a change in at least one of the others. Pressure changes may be
caused by a change in elevation or by the motion of the air mass
itself. These pressure changes will be accompanied by changes in
either temperature or density or both. Furthermore, since for a
given moisture content, the relative humidity varies with the
temperature, this property may also be affected. Then too, the
absolute humidity varies with changes in either temperature or
pressure. Consequently, these properties may be classed as non-
conservative ones and are of only limited value in the identi-
fication of an air mass.

Next, let us consider the vertical temperature lapse
rate, condensation forms and visibility conditions. In the
lower layers of the atmosphere the lapse rate is almost con-
stantly changing. At higher altitudes it is more conservative,
but even there it is not suitable for positive identification.
This is evident if we remember that the temperatures from which
the lapse rate is computed may only be associated with the def-
inite air particle which happened to be at that particular

elevation at the time of observation. We have no assurance



that the particles will remain at their respective elevations
or retain these observed values of temperature for any length
of time. Since the condensstion forms depend on the lapse rate
and the moisture content, we may regard them as being conser-
vative to the same extent as these two properties. It should be
mentioned, however, that in some regions the condensation forms
give an excellent indication of the source of an air mass.

This is illustrated in a striking manner on the western coast
of Norway. Polar maritime air, having been heated from below in
crossing the North Atlantie, is almost invariably characterized
by convective type clouds, while on the other hand, the tropical
maritime air which reaches this coast has been cooled from
below and is characterized by strata-form clouds.

The visibility in any air mass will, of course, depend
on the condensation forms and the solid impurities. Obviously,
‘it can be no more conservative than the condensation forms. It
should be mentioned here, that the phenomenon of opalesence is
. quite often conservative for tropical air that originates in
desert regions. It is most noticeable in the tropical air which
passes northward over Europe from the Sahara.

We shall now consider the potential temperature. If by
means of Poisson's equation, we take the observed temperature and
pressure and calculate the temperatufe which will correspond to
some previously accepted standard pressure, say 1000 millibars,

then we have obtained the potential temperature. Since we know



that all changes in the properties of an air particle which occur
with constant entropy are adiabatic, and since Poisson's equation
was derived on the assumption of constant entropy, we are able to
show that all changes occuring with constant potential temper-

ature are adiabatic. Taking Poisson's equation:
R/mcp

5 {3

By logarithmic differentiation:

me (dT _ dQ) = dp

R g"T "5} P

and: cd® = cpdT _ Rdp
e T m p

but from the equation of state, p =,FB T 4 and the first law of
m

thermodynamics, dqQ = c,dT + pdv, we obtain:
ds = dg = cpdl _ R dp
T T m p
therefore: S = cpde
)
and S = ¢ log @ + constant.

P

Where T = observed temperature, P = 1000 millibars, p = observed
pressurej © = potential temperature; R = universal gas constant:
m = molecular weight; ¢, = specific heat at constant volume;

Cp = specific heat at constant pressure; S = entropy.

From the above, it is evident that as long as we regard the
process which an air particle undergoes as an adiabatic one, the
potential temperature of the particle will remzin constant.. In
other words, the potential temperature may be regarded as an in-
variant for adiabatic changes. A great many of the changes which

ocecur in the free atmosphere are approximately adiabatic and
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therefore potential temperature has a certain definite value for
identification purposes.

# Consideration should now be given to the specific hum-
idity. This property is defined as the mass of water #apor per
unit mass of moist air and from the definition itself we see that
it will vary only with the addition or subtraction of moisture
from the element in question., Breifly then we may say that the
specific humidity will remain constant in the absence of precip-
itation, turbulence? and at such a distance from the surface
that it will not be affected by evaporation. Thus, we may re-
gard this property as rather conservative and further state that
it will become more so with increased altitude.

The. formulas for computing the srecific humidity from
the observed values of pressure, temperature and relative hum-
idity is derived as follows:
By definition:

q = q = specific humidity
' AV Y = density water vapor
f? F = " moist air
since: Y = e m. ey = MaX.vapor pressure
RT e = Vapor pressure
p = total vpressure
= P p, = pressure 4ry air
fl RTm, mi = molecular weight
dry air :
therefore: g = em,, m, = molecular weight
‘ pz m, + e m. _ Water. .
f = relative humidity
. e m.
{(p - elm, + e m,
divide by m, and insert m,/m, = 5/8
then g = Se = 0.623 e/p = 0.623 g,. f
p - Jde P



For the vnurvose of discussion in this paper we have multiplied
the above formula by 1000 and have used grams of water vapor per
kilogram of moist air, which we have called "Q".

At this point it might be well to consider both specific
humidity plotted against elevation and potential temperature
treated in the same manner as means of identifying an air mass.

In the same way as was pointed out regarding the vertical tem-
perature lapse rate, both of these are constructed from the obser-
ved properties at various elevations, each point corresponding

to one particular air narticle which happened to be at that par-
ticular elevation at the time of the observation. Here again we
have no assurance that this arrangement of the particles will
remain the same for any length of time. As an illustration of

this point, figurel shows potential temperature-altitude

curves plotted from kite observations at Ellendale, N.D., Broken
Arrow, Okla., and Royal Center, Indiana on the days indicated.
Figure 2 shows the specific humidity-altitude curves on the days
indicated. During the period of these observations a polar con-
tinental air mass extended over the three stations. A brief ex-
amination of the figures will serve to indicate that they are not
well adapted{for positive air méss identification.

So far we have endeavored to show that the two most
conservative properties of an air particle are specific humidity
and potential temperature. Furthermore we have pointed out that

the altitude-specific humidity or,-potential temperature curvyes



are of very limited value in the identification of an extensive
air mass, mainly because they are but little improvement on the
vertical temperature lapse rate which is more readily obtained.
O@bviously the next logical step is to investigate some conven-
ient combination of the two above mentioned properties.

| The main purpose of this paper is to discuss the »ract-
ical  possibility of combining the values of potential tempera-
ture and specific humidity, obtained from upper air observations
abovg a station, so as to obtain a graphical means of identify-
ing the air mass above that station. The original idea for such
a combination was first suggested by Prof. C.-G. Rossby and an
investigation similar to this one was carried out by Lieutenant
H.M.Wescoat, U.S5.N. in 1929. The situations which we have inves-
tigated are entirely different from those used by Lieut. Wescoat.
If we have arrived at the same conclusions then at least we have
contributed toward proving the original idea to be practical.

In drawing this invariant curve, we have »lotted
specific humidities as absiésae and potential temperatures as
ordinates. In this manner we have eliminated the altitude and
have thus avoided the difficulties encountered when trying to
use any of the lapse rates as an identification curve. This
curve will have no physical meaning, but because of the fact
that its shape can depend only on the potential temperature and
the specific humidity, it will retain its original shape to the

same degree that these two properties retain their original values.
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Curves plotted in this manner can have a variety of
shapes. For example, if we take our observations in an air mass
that has an adiabatic lapse rate, (constant potential temperature),
and a water vapor distribution which decyeases with altitude,
then the curve will take the form of a straight line parallel to
the X-axis. Its length will depend on the maximum and minimum
values of the svecific humidity. On the other hand, if the air
mass under observation has a verfectly homogeneous water vapor
distribution, (constant specific humidity), and a lanse rate other
than the adiabatic, the curve will again be a straight iine but
this time parallel to the Y-axis. Obviously then, if we find
both an adiabatic lapse rate and a homogeneous water vapor dis-
tribution in an air mass, the curve will be reduced to a single
point. In several of the curves which we have drawn we find points
which were computed for =2l1titudes several hundred meters apart,
grouped close together. Also other curves show points quite some
distance apart which were computed for altitudes quite close to-
gether. It follows then that this curve will bring out clearly,
small, avparently insignificant inversion layers, while homo-
geneous (thoroughly mixed) strata will be indicated by a crowd-
ing of the points. Thus the extension of the curve measures
the homogeneity of the air mass.

As an illustration of two of the extreme shapes which
these curves may assume, let us examine the typical curve for

polar air over the snow and ice covered regions of the continent,
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and that for tropical air in the region of the Gulf of ilexico.
The air masses from these two regions probébly play the most ime
portant role in the weather phenomena of the North American con-
tinent. In the winter, the air which has remained over the north
central part of the continent becomes cold, dry and very stable.
As one might expect, our invariant curve when drawn for this air
will approach the vertical. There is very little water vapor
present at any level, so consequently there can be only a slight
decrease of specific humidity with altitude. Furthermore the
stability of the lapse rate gives a rapidly increasing potential
temperature., Figure 5b shows a typical curve drawn for a polar
continental air mass near its source. It is constructed from
data obtained from kite fliéhts at the Weather Bureau'station

at Ellendale, N.D. on February 6, 1929,

With the tropical air from the Gulf of Mexico, the
situation is reversed as far as the shape of the curve is con-
cerned. Here it will approach the horizontal. Since the region
is a maritime one with prevailing high temperatures, especially
in the lower levels, we may expect the water vapor distribution
to be more concentrated in the lower levels. Furthermore, the
region is weakly cyclonic most of the time with the lapse rate
slightly less than the dry adiabatic. This gives only a slight
increase of potential temperature with increasing altitude.
Figure 27 shows a typical curve for this type of air, drawn
from kite flight observations at Due West, S.C. on February 26,

1929.
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If we regard the curves for polar continental and tro-
pical Gulf air as the two extreme shapes, then we can class the
typical curves for the other types of air with which we are con-
cerned as intermediate shapes or modifications of the first two.
When one air mass is superimposed on another, as is the case with
a typical warm front, the invariant curve will resemble two curves
joined at a more or less abrupt angle. Illustrations of the var-
ious typical curves, their combinations and modificati ons will
be discussed later in conjumction with the corresponding synoptic
maps.

Since we realize that the time element is always an
important one to the forecaster, we shall mention here an idea
that occurred to us when confronted with the problem of working
up a great number of these curves in a limited time. Having picked
the values of pressure, temverature, and felative humidity for
selected points from the barograph trace, we may immediately
take the corresponding values of potential temperature from the
adiabatic chart?. The problem of computing the corresponding
specific humidities was a little more difficult., We have con-
structed a simple nomogram, figure 3, and with this device we
can obtain sufficiently accurate values of "Q",(within certain
limits), for our curves., As regards its use, the nomogram is
almost self explanatory. A temperature-maximum vapor pressure
curve is superimposed in order to avoid the use of any tables.

4Otto Neuhoff,-Adiabatische Zustandanderungen Teuchter Luft und

deren Rechnerische und Graphische Bestimmung.
Abh.d.Preuss. Met. Inst. vol.l no.6
(Neuhoff diagram)



“12-

If we enter the horizontal scale with the observed value of the
tempverature, then from this superimposed curve we immediately
obtain the corresponding maximum vapor pressure on the inner
vertical scale at the left. A straight-edge placed between this
point and a point (on the pressure scale) which corresponds to
the observed value of the pressure, will cross the index line
(i.e. the line which extends from the upper right corner to the
lower left corner) at some point. This point is marked and the
straight-edge is then placed so as to pass through it and a
point which represents the observed value of the relative hum-
idity on the outer scale at the right. In this position, *he
straight-edge will cross the outer left hand scale at the
corresponding value of the specific humidity. The nomogram which
we illustrate here is not sufficiently accurate for low tem-
peratures but it serves to indicate the general idea. For greatQ
er accuracy, similar nomograms may be constructed on a much larg-
er scale but covering smaller ranges in the observed properties.
In computing the specific humidities for the curves which we
will discuss in this paper, we have used the slide rule and
checked the values wherever possible with the nomogram. A come-
parison of the two methods reveals small discrepancies for the
most accurate part of the nomogram. Greater accuracy than that
obtainable with the slide rule is not necessary with the scale
which we have used for plotting the values. Furthermore the
values of the potential temperature taken from the adiabatic

chart are sufficiently accurate for the potential temperature
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scale which we have used. Greater accuracy in computing either
of these quantities will not affect the shape of the curves.

Finally, before beginning the discussion of the curves
which we have constructed, it should be mentioned that this in-
variant may also be plotted on the T-4 gramb., In such case, the
coordinates will be water content and entropy and the coordinate
axes will not be orthogonal. The curve, however, will be none the
less invariant than when plotted as we have done on Cartesian
coordinates. The construction of the curve when plotted on the
T-4 gram is very simple. Points will be located at the inter-
section of a horizontal line (constant entropy) through a point
representing the observed value of the pressure and temperature,
and the sloping line ( parallel to the water content lines) which
represents the corresponding water content. A line connecting the
points found in this manner represents the invariant curve. We
have not investigated the possible shapes of the curve when plot-
ted in this manner, but merely take this opportunity to mention
that such is possible and to suggest further investigation along
this line. Figure 4 shows an invariant curve for a tropical
air mass constructed in this manner.

In order to illustrate and examine the practical value
of the invariant curve, we have chosen the period from February
5, to February 28, 1929. We have constructed curves for all
stations having upper air data available during this period.

5Sir Napier Shaw,- and H., Fahmy,- The energy of saturated air
in a natural enviromment. Quar. Jour.,
Roy. Met. Soc. Vol. 513p 205-228,
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These stations sre: Ellendale, N.D., Royal Center, Ind.,
Broken Arrow, Okla., Groesbeck, Texas, Due West, S.C., and
Anacostia, D.C. The first five are Weather Bureau kite sta-
tions, while Anacostia is a United States DNaval air sta-
tion. We shall discuss these curves in conjunction with the
corresponding synoptic maps which were constructed and an-
alyzed by Dr. H.C.Willett, (assistant professor of meteorology
at Massachusetts Institute of Technology), during the period
under discussion. We have accepted his location of fronts and
indicated surface analysis as correct.

In comparing these curves, it must be remembered
that a change in the lower part of a curve does not necessarily
indicate a different air mass. Svecific humidity and potential
temperature are least conservative in the lower layers of the
atmosphere, because of the fact that the effects of diurnal
heating and cooling, evaporation, radiation, and turbulence are
most marked in these regions. Consequently, we must neglect, in
many cases, that part of a curve which represents the lower
several hundred meters of an air mass.

The first situation which we shall discuss is one
which clearly illustrates the typical shape of the invariant
curve for a polar continental air mass. It deals with the move-

ment of an extensive anticvclone, and shows conclusively how
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the curve retains its original shape. Qur discussion will be
rather brief and will consist mainly of a comparison of the
various invariant curves.

The synoptic map for the morning of the fifth,(fig.30),
shows a high pressure area extending southward into the Dakotas
and liontana. From the position of the cold front and the values
of the surface temveratures, it is evident that this was an
outbreak of polar continental air. Succeeding maps show a rapid
spreading of this air mass to the South and East. Figure 29,
indicates the morning positions of the cold front for the
fifth and the following days as long as it was in evidence at
the surface.

From the above mentioned figure, we see that the
cold front had passed EBllendale by the morning of the fifth.

The lower portion of the corresponding invariant curve,(fig. 5a),
is almost vertical, and with low values of the specific humidity,
thus clearly indicating polar continental air at these levels.
The point of this curve whicn was computed for the maximum
elevation of the observation shows a somewhat higher specific
humidity and causes the curve to swing to the right at its

upper extremity. This elevation corresponds to the cloud level
(strata-form clouds) and another air mass seems to be indicated
aloft. Evidently the colder and more dense polar continental
air has under-run the air mass which was previously over this

station. The invariant curve for the following day,(fig. 5b),
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ig vertical throughout, thus indicating that the cold air has
‘now entirely displaced the other air mass. This curve is a
striking example of the typical shave we may expect for polar
continental air. There is no data available for a curve for the
seventh, but those for the eighth, ninth, and tenth are almost
identical to that for the sixth,(refer to figures 5&6). On the
eleventh,(fig. 6b), the curve seems somewhat distorted. This
is probably due to the fact that the observation did not reach
a very high elevation, and most of the curve represents a region
below a subsidence inversion. Turbulence in this region has
caused a marked crowding of the points, by causing the lapse
rate to approach the adiabatic. If the observation had reached
higher altitudes the upper part of the curve would probably
have compared favorably to the curves for the preceding days.
Oon the twelfth, (fig.6c¢), the subsidence inversion has almost
reached the surface and now the lower part of the curve has
become straightened. On the thirteenth,(fig.6d), the middle
part df the invariant curve is extended slightly to the right
and on the corresponding synoptic map we note an occluded front
to the West of Ellendale. This "bulge" in the invariant curve
is caused by the pushing in, aloft, of another air mass of
slightly greater moisture content.

If we now glance at figure 29, we see that the cold
front vpassed Royal Center sometime between the morning of the

eighth and the morning of the ninth. The invariant curve for
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the morning of the ninth, (fig. 8a), is nearly vertical as was
to be expected. The values of the specific humidity are slightly
greater than those for observations in the same air mass at
Ellendale but this is due mainly to the fac& that this portion
of the air mass has traveled further from its source and has
had the opportunity to absorb moisture. There was no data
available for a curve for the tenth but if we examine that for
the eleventh, (fig. 8b), we see immediately that the cold air
has now come in more strongly and the specific humidities for
the upper part of this curve are much lower. That part of the
curve representing the surface layers is swung to the right
due to certain of the various effects mentioned above. No ob-
servation was made on the twelfth and the curve for the thir-
teenth, (fig. 8¢), seems to indicate an entirely different air
mass. This is verified by the more complete curve for the
fourteenth, (fig. 84).

In its southward movement, the cold front had appar-
ently passed Broken Arrow by the morning of the seventh, (fig.29).
However, there was not sufficient upper air data to construect
an invariant curve until the morning of the ninth, (figure 103.
This curve shows, without a doubt, the presence of polar con-
tinental air and the similarity between it and the typical
curve for this type of air is well marked. The curve for the

foliowing morning, (fig.10b), still shows the presence of the



=18~

same air mass. Here the points are more crowded together and

the lower part of the curve has been swung to the right, the
probable cause of which is the same as that affecting the curve
for Ellendale for the eleventh. The main difference is that

here the lower layers of the air mass have absorbed more moisture.
Lack of data prevented the construction of a curve for the
eleventh and that for the twelfth, (fig. 109, shows an air mass
of different characteristics over this station.

Again referring to figure 29, we see that the cold
front has passed Groesbeck by the morning of the eighth. The
data for both the eighth and ninth does not reach a very high
elevation and furnishes but few points to construct invariant
curves. Nevertheless, these two curves, (figuresl4&15), are
very similar and show a thin layer of polar air at the surface
with another air mass above. The progress of the cold air may
be observed by noting the lower specific humidity and potential
temperature of the curve for the ninth. The upper part of the
curve for the tenth also has a tendency to swing to the right,
(indicating a different air mass above), but here we note a
much deeper mass of volar continental air . The curve for the
eleventh indiéates that this upper a2ir mass has been entirely
displaced. Here again the lower part of the curve swings to
the right due to the same effects mentioned above. The curve

for the twelfth, (fig. 16), is distorted in its upper part. This
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seems to indicate the pushing in, above, of another air mass of
slightly ﬁigher moisture content, This indication is further
brought out by the indicated occluded front on the correspond-
ing synoptic map, figure 37.

On figure 29 , the cold front is indicated as having
passed Due West by the morning of the tenth. No observations
were made until the morning of the eleventh, (fig.24a2), for which
time the invariant curve is.very similar to the one at Groesbeck
for the same morning. The same discussion may be applied. The
curve for the following day is incomplete, due to lack of data,
but even from the small part available we can see that it rep-
resents an air mass of a different character. We find, from a
study of the synoptic maps, that this air mass is still a part
of the original anticyclone, but now the circulation carries a
portion of it over the Atlantic. Thus, the air now over this sta-
tion has begun to assume certain maritime characteristics.

The cold front had also passed Anacostia by the morn-
ing of the tenth, (fig. 29). The first observation which was
made after this time was on the morning of the twelfth. The
invariant curve for this time , (fig.22a), is typical for a
polar continental air mass. The curve for the following day
is very similar except for a marked increase of specific humidity.
This is probably due to the same effect noticeable at Due West,

i.e. the air from the Atlantic is now reaching this station.
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Now we shall consider a situation which clearly
illustrates the identification of tropical air from the Gulf
- of Mexico. This is best represented by the series of synoptic
maps from the twenty-fourth through the twenty-seventh. A low
pressure area developed over Texas and moved northward, thereby
establishing an extensive current of warm air in the south-
eastern section of the country. The original center moved rapid-
ly northward and proceeded to occlusion. The cold front moved
eastward and reached the Atlantic coast by the morning of the
twenty-seventh, at which time another center had appeared in
the Gulf. Refer to figures 45-48 inclusive.

In order to show clearly the typical shape of tne
invariant curve for this type of air, we must select a station
which is well within the warm sector at some particular time.
From the synoptic map for the morning of the twenty-sixth, we
see that Due West was clearly within the warm sector. The corres-
ponding invariant curve is shown in figure 27, This curve has
already been discussed and identified as being tyvical for
tropical air from the Gulf of Mexico; consequently we are
justified in using it for comparisonvpurposes.

The invariant curve for Groesbeck for the morning of

the twenty-fourth apparently indicates an abrupt discontinuity
in air masses at an elevation of 607 meters. If we compare
the upper part of this curve with the corresponding part of the

typical curve, we immediately identify the upper air mass as



tropical Gulf air. The air mass belown the discontinuity
extends to the surface and is indicated on the synoptic

man as polar "transitional". Obviously, it may be identified

as a part of the extensive anticyclone which covers the east-
ern section of the country and which was originally of

polar continental origin. Its high moisture content is probably
due to passage over the Gulf.

The invariant curve for Broken Arrow for this time,
(fig. 20), is almost identical with the one for Groesbeck and
the same discussion may be applied.

On the morning of the twenty-fifth, the warm and cold
fronts are well defined on the synoptic map, (fig. 46). Both
Groesbeck and Broken Arrowvappear to be in the warm sector.

The invariant curve for Groesbeck,(fig. 21), compares favorably
- with the corresponding part of the typical curve and thus
clearly indicates tropical Gulf air. There is no data available
to construct a curve for this time for Broken Arrow.

The invariant curve for Due West for the twenty-fifth
is very similar to those for Broken Arrow and Groesbeck for the
twenty-fourth and thus indicates over-running tropical Gulf
air; the same discussion applies as above.

By the morning of the twenty-sixth the cold front
had moved rapidly eastward as shown on the synoptic map,(fig. 47).
Broken Arrow and Groesbeck are no longer in the warm sector.

The invariant curve for Due West has already been discussed
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and selected as the typical curve for this tyﬁe of air. There
was no data available from Anacostia for this time, but if there
had been, it is likely that the curve would have been similar

to those previously discussed which indicated overrunning
tropical Gulf air.

Tue only remaining upper air data available which is ap-
plicable to this situation is that from Due West for the morning
of the twenty-eighth. From the synoptic map it is apparent that
at this time Due West is still in the warm sector and this is
confirmed by the corresponding invariant curve, (fig. 28),
which compares favorably with the typical curve for this type
of air.

There is one other type of air mass, evident during the
period which we have investigated, which may be fairly well

identified by a typical invariant curve, i.e. a polar maritime
air mass which has moved across the Rocky mountains from the
Pacific. On the western slope of the mountains, this type of
air is of course very moist and probably unstable in the lower
layers due to its having been heated from below in passing-
across the Pacific. However, it loses considerable moisture in
crossing the mountains and by the time it reaches the stations
with which we are concerned it is not very similar to true

mzritime air.
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This type of air mass is best represented by the east-
ward movement of the anticyclone from the Pacific which first
reached the western stations of our group on the'thirteenth. It
was bordered on its eastern side by a low pressure area and on
the northern side by another anticyclone from polar continental
regions. The eastern and northern boundaries are represented on
the synoptic maps by cold fronts.

The typical shape of the invariant curve for this
"polar Pacific air" is well illustrated by the curve drawn for the
observation at Groesbeck on the sixteenth, (fig. 19). Roughly, |
this type of curve should extend upward, from right to left,
at an angle of about forty-five degrees to the horizontal. If
the observations extend to sufficiently high elevations, the
upper part of this curve will be identical to the tynical curve
for polar continental air. This type of air was true polar
continental air before i1t crossed the Pacific. On the other hand,
if this air had not moved across the mountains and lost consider-
able moisture, its lower part would resemble the typical curve
for tropical Gulf air. The main difference would be that this air
would be characterized by a lower specific humidity and potential
temperature than tropical Gulf air. As it is, this type of air
has a maximum specific humidity of about four grams of water
vapor per kilogram of moist air and a minimum potential temver-
ature of about zero degrees Centigrade. We shall take the curve

drawn for Groesbeck for the sixteenth as being typical and com-



-24—

pare certain other curves with it.

Frommthe synoptic maps, we see that this polar Pacific
air mass had reached Broken Arrow by the thirteenth and the in-
variant curve for this morning, (fig.lla), agrees fairly well
with the typical curve. There was no observation made on the
fourteenth and that for the fifteenth is incomplete. However,those
for the sixteenth and seventeenth,(fig.ll-), are very good ex-
amples of the shape of the curve for this type of air and show
marked agreement with the typical curve. The invariant curve for
the eighteenth, (fig. 129, indicates quite a change in the pre-
vious conditions. A discontinuity in air masses is shown, agd
the upperapart of the curve agrees . with the corresponding part
of the typical curve for tropical Gulf air. Furthermore, we note
from an examination of the synoptic map that the polar Pacific
air mass at the surface is being displaced by polar continental
air. This fact is also made evident on the invariant curve by
a drop in both the specific humidity and potential temperature
for the surface layers.

The polar Pacific air mass had also reached Groesbeck
by the morning of the thirteenth. The invariant curve for this
time, (fig.l17a), is typical for this type of air. On the four-
teenth, however, the invariant curve, (fig. 179, assumes a
different but still significant shave. Overrunning tropical

Gulf air causes a distinet "bulge" in the center of the curve.
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This observation extends to a considerable elevation and clearly
shows the effect of such a situation on the shape of an invariant
curve. By the morning of the fifteenth, this tropical Gulf air
had been pushed back and the curve, (fig. 18), shows a tendency
to regain its typical shave. The curve for the following day has
been discussed above and selected as the typical shane for this
type of air. There was no observation on the seventeenth and on
the eighteenth the conditions were entirely changed. Here again
we have overrunning tropical Gulf air, but the thin layer of
"polar Pacific air at the surface has been so modified that this‘
part of the curve 1is ﬁo longer significant.

From a study of the observations at Ellendale, we find
that the polar Pacific air did not reach the surface during this
period. The invariant curves for this station for the thirteenth
and the fifteenth, (figs. 64&7 ), seem to indicate the presence
of this air mass aloft, but it is evidently always pushed back
by a fresh current of polar continental air before it is able to
reach the surface. We also find that whenever the invariant
curve takes the shave indicated in these figures, an occluded
front is indicated on the corresponding synoptic map a short
distance to the West of Ellendale. These occluded fronts
usually become indistinguishable before they have moved much

further eastward.
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The synoptic maps show that Royal Center had also
come under the influence of this polar Pacific air mass by
the morning of the thirteenth. The invariant curve for this
time, (fig. 8¢), is incomplete due to lack of data, but that
part available indicates that the air mass in the lower layers
of the atmosphere is probably of volar Pacific origin. The
specific humidity is too high for it to be of polar continental
origin. The grouping of the points shows that this surface
layer had a very homogeneous water vapor distribution. The
curves for the fourteenth and fifteenth, (figs. 8%9 ), extend
to higher elevations, and the corresponding parts agree well
with the curve for the thirteenth. Those for the sixteenth
and seventeenth, (fig. 9bc), show better agreement with the
typical curve for this type of air. On the following day,
polar continental air had begun to displace the polar Pacific
air mass.

The only invariant curves available for Due West
and Anacostia which are typical for this type of air are those
drawn for the morning of the eighteenth, (flgszs&ﬁ). Both are
readily identified as representing this type of air but there
are certain marked differences which should be pointed out.
The curve for Due West shows a distinct grouping of the points
for the layer which extended from the surface to an elevation
of approximately 1000 meters. This is probably caused by turbulent

mixing and it is interesting to note that the upper limit of
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this surface layer is characterized by a marked inversion. The
upper part of this curve shows a good agreement with the cor-
responding part of the typical curve for this type of air.

The curve for Anacostia for the same time shows much less con-
centration of water vapor in the lower levels. It is more reg-

ular and agrees well with the typical curve.

The foregoing discussions are rather brief and by
no means exhaustive. We have considered three air masses of
different cBaracteristics and attempted to show that an in-
variant curve, constructed as shown, has and maintains a
certain definite shape for each of these air masses. In many
instances, our investigations were hampered by a lack of data,
but even so, we are able to draw certain conclusions which
justify the investigation and show the original idea to be of
practical value. These conclusions are: |

l. That this invariant curve represents the state of

the atmosphere above a station in such a manner that the
following information is immediately apparent: (a) The
water vapor distribution; (b) the homogeneity of the

various layers; (c) the stability of the various layers.

2. That this invariant curve has a characteristic shape

for an air mass at its source.

3. That this invariant curvé shows a marked tendency to

retain its original shape after the air mass has moved away

from its source.(Not true for turbulent layers near surface.)
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Observations taken at 8 a. m., 75th meridian time.

Alr pressure reduced to sca level.

IsoBars (continuous lines) pass through polnts of equal air
pressure,

ISoTHERMS (dotted lines) pass through points of equal tempera-
ture; drawn for every 10°,

BYMBOLS Indicate state of weather: () elear; (B partly clouds:
259 - @ cloudy; ® rain; @ snow; @ reportmissing.

Arrows iy with the wind. ; 3
SHADED AREA shows precipitatlon of 0.01 inch or more during
last 24 hours, )
. Wind velocities of less than 10 miles an hour, and amonnts of
precipitation ofless than 0.01 ineh, are not published hereon.
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Observations taken at8 a. m,, 75th meridian time.
Air pressure redoced to sea level.
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Ohservations taken &t 8 &, m., 15th meridian time.

Alr pressure reduced to sea level.

IsoBans (continuous lines) pass through points of equal air f 3
[ X

annwm{s (dotted llnes) pass through points of equal tempira- "\
ture; drawn for overy 16°,
SYMeoLS indicate state of weather: (O clear; (B partly elouds;

@ cloudy; ® rein; @ snow;

Arrows fly with the wind.
SHADED AREA shows precipitation of 0,01 inch or Toore during

@ reportmissing,

Wind velocities of less than 10 miles an hour, and amounts of
precipitation of less than 0.01 Inch, are not pu blished hereon.

bert

Q
, Ga mn.
Miedos, O

.\‘ Corpus Chrigyy

U.S. I%%artmen
| oo DRILY WEATHER maP

""", ; ,,qu

t af Agriculture, Weather Bureau
Chdfles E. Mnrv!n. Chief

9.9

.‘ {5
2 / RIM L!r; 2
| WI -
- Yashton ¢ '_'_“\ o
"“n.ln = o
f! - ; \l:\ Dibaghe O‘\" . Eord T,
Chspeny, ' f——
(sl [ terth Pg Dasenpol f" Chicage: % ’I B
3 -~ . Fod Wayne O Sandodky
] L -
Y Lincoln t o Keokukj o e S
: iL_ ?J Springfield W sipciis }r‘u,m 5 Cohimbes 3}_ y
. 3 e ﬁ'f—‘ 3 o . ezl o . <N
© ol . () o o, )cy.m Haste ’l‘-‘-’ Gl 7. aieure WA
P Yo Kansas City , o T -
o i 3 Lo .d!: o
e | Dodge Cip 3. ol o ‘-] e o g 7
| St. Louis Lexingion 2
e ;#_ oy el ,_./ ).nhui
T [ ichita o / - ugh:‘ih
| = — Q Springfield 2 y  —
i Y PR =4 b SRS ot =
© Santa o i | I O Betemitle - 7 L %" _' 2 "‘”""
i H g L "
© Mgins | & Chy ’¢ o af C el 2 \__9-"\ Winglot
{f A Greearille ~ =
O Atter 5 \ 3 o= — —
¥ ’ A anaod J 4) O Columbia - T —
Mo Ny N LA f
" J ™ p Blemingham higens . ey =
- ! Woith . E ‘\ ° \_ = =
TR | Atitere_g O ! PRER . “”"““" ‘I R
® ST ¢ [ Mortgamery |
—_— lacksan 2
, Thogasdie 7
—1\ ~alh e ‘WIND-BAROMETER ENDICATIONS.
- 3 N e
ot s L Apalschleata  Bckso hen the wind sets in from points between
ool Oed R softh and southesst and: the barometer falls
V4 ’ stefidily, a storm is approashing from the wesi
or lorthwest, and its center will pass near or
San Antonle = nofth of the obsarver within 12 to 24 hours
with wind ghilting to nerthwest b; w of seuth-
wit and west, When the win in from

ts between east and 'norlhaaab and the
ometer falls steadily, a storm is app

{gm the south or southwest, and its center mﬁ 2%

near or to the south or east of the observer
ithin 12 to 24 hours with wind shifting to
orthwest by way of north. The rgpidity of

llse storm’s approach and its intensity will be
licated by tﬁa rate and the amount of the fall

m the barometer

(1

105°

_@ M APBD;



Banlelorg g

M

T

~ s

Charles F. Marvi

rﬁs fap

Marquetie O

_,

Cloveland

" Wichita
z o 5w

QAltyy
N

Abiteny (o]

Fort Woith
Q

. ; ; L fart Wargy G| T otk i v
[t ‘JA‘. i Lincaln g . Bary " ] :\
adiilty s ; e e | . / .
O o 'u E -—--—r—._.,.__gjf‘_J_‘S. Josash . r\p" 1
e 1° Mog, i e oy O Goedlod Eonconss g f{. eb Hannibal é;\ anat __U"?“_mw;‘-a:‘:::“m.
Topks O Kinaas City o V.
/ - # : o] 213 e
=5 4 R e
i3 i ? 3- loha o ] St Lo ' ﬂ*ﬂ“"

- ingiietd i d !
e Calca SNSRI Lo i Raleigh
Fi - oakag i e =1 g
¥ ' 1 { o :‘ | Q. Baptonyille
2 ¥ 3> i s rlate
IW&!-, [ ;G.‘\,,,‘c. ., Wilmipgton
: %

== S NS CARS WS- ¥
.| EXPLANATORY NOTES, - ] WIND-BARGMET£R INDICATIONS,
g?servatirms taken at 8 ?n? 76th meridian lxg&.? “{}I:on :j!m '\\'IBJ sets “:i fn])m l?(:;:ul.‘; glﬂ.-lk'ﬁ‘rl-;-lu
T pressure reduced to Sea level. L south and southesst and the barometer.falls
IsoBARS (continuous lines) pass through points of equal air 0 nlea.'llyha s!t‘-rmdm ln.appn}atchln(,"l'rum the west
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Alr pressure reduced to sea level. v Dol Rigt Wodikoa: Arthar . New Odles =\ oo south and southesst and the barometer falls
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- Observations taken at8 4. m., 75th meridian time, - - Aot ry ks 237 Apatachicola Jackees hen the wind sels in from poiuta belween
~Alr pressure reduced to seg level. S B g Houst Port Arther oW Orleans £ 2 sogfth and eouthesst and the barometer falls
:IsoBans (continuous llmes) pass throngh points ofequal afr |/ \.p SNy / S Titusila dily, & storm is approaching from the west
pressure, 5 I \ 2 Galvestan] 5 a northwest, and its center will pass near or
IsoTHERMS (dotted’lines) pass through points of equal tempera- '. B San Anteato orth of the observer within 12 to 24 hours
ture; drawn for every 10°, e \ : = dusd with wind shifting to northwest by way of seuth-
I = L wost and west.  When the wind sets in from

BYMBOLS indicate state of weather: O clear; 0 partiy eloudy; \__ Corpuis Chrigt

259" . cloudy; @ rain;. ® snow; () reportmissing.

Arrows fly with the wind. ' :

SHADED Area shows precipitation of 0,01 inch or more during
1ast 24 hours,

Wind velocities of less than 10 miles an hour, and amounts of
precipitation of 1ess than 0.01 inch; are not published hereon,

ints. between east’ and northeast and the
arometer falls steadily, a storm is appmchir.ui

fram the south or southwest, and its center wil
pass niear or 1o the south or east of the observer
‘within 12 to 24 hours with wind shifting to|
‘morthwest by way.of north. The np&dwlg of

the storm’s approach and its intensity will be
indicated by the rate and the amount of the fall

in the barometer
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Observations taken at 8 a. m,, Tbth meridian time,

Air pressure reduced to sea lay
IsoBANS (continuous lines) p
pressure.

through points of equal sic

IsoTHERMS (dotted Iines) pass through points of equal tempera-

ture; drawn for every 10°,

Syasols indicate state of weathers (O ‘clear; (P partly cloudy;

@ clovdy; ® rain; & svow;
Arrows fiy with the wind,

SHADED AREA shows precipitition
last 24 howurs,

@ reportmissing.

of 0.01-itich or more during

Wind velceities of less than 10 miles an hour, and amounts of
precipitation of ess than 0.01 ineh, are not published hereon.

' Gavdang

I
1 . D¢l ki Ay Houstan Pert Arthur
o] B
A )
-.\ S3n amv,!f'

&
X 1Y

chita

X T

Arthur

?ﬂ"

S

O
Frebos o

RgEY 3

fute Miles
i 00

e

When the wind sets in from points betwean
south and southesst and the baromeéter falls
steadily, n storm is approaching from tho west
or northwest and its center will pass near or
north of tha observer within 12 to 24 hours
with wind sliifting to northwest by way of souths
wost and west, When the wind séts in from
soints hetween east snd northenst fand the
Lummmer falls steadily; a storm is approaching
from the south or southwast, and its center will
pass near or to the south or east of the cliseryer:
within 12 fo 24 hours with wind shifting to
narthwest by way of porth. The ripidity of
the storm’s, epproach. and fts intensity will be
ndicated by the rato and-the armount of the fall
in the baromater.
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EXPLANRTORY NORES.

Observations taken at 8 a. mf 75th meridfn time.
Alr pressure reduced to sen Fevel

I80BARS (continuous lings) ass throgghapoints of equal a
pressure. VG T.T TZ

ISOTHERMS (dotted lines) pass through Poirhs of equal m% Ta-
ture; drawn for every 10°,

BymBoLs indicate state of weather: Q) clear; (P partly cloudy:

@ cloudy; @ rain; © snow; @ reportmissing.

Arrows fly with the wind.

SHADED AREA shows precipitation of 0,01 fach or more during
last 24 hours.

Wind veloelties of less than 10 miles an hour, and amonnts of
precipitation of less than 0.01 inch, are not published hereon.
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AROMETER INDICATIONS.

When the wind sels in from points Lotwden
south and seutheast and the barometer falls
3 steadily, a storm s approaching from the west|
or northwest, and ita canler will pasa iear or
4 north of the observer within 12 to 24 hours
with wind ehilting to northwest by way of ssuth-
wesl and west. When the wind sels in from

oints hetwoon esst and northeast and the
rurnme!sr falls ateadily, a storm is appmmhinﬁ
fram the eouth or southwest, and its center wil

pass near or to the south or east of the observer|
within 12 to 24 hours with wind shifling to

= northwest by way of north. The mpitii't]f::

the stormy’s approach and ifa intensity wi

ind 1 by the rate and the amount of the fall
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EXPLANATORY NOTES o —__a WIND-BAROMETER. INDICATIONS.
: ,«-Ju:i-mh Tackuanyi: When the wind sets in from points batwean
and southeast aond the barometer falla

Observations taken at8a, m hmeridiun time,
Alr pressure reduced to segq lo
I30BARS (continuous lines) 1:1:: through points of equal air

Dpressure,
IsoraERMS (dotted Hies) pass through points of gqual temie
ture; drawn for every 10°,

S¥YMROLS indiente state of weather: O clear; 0 parily clondy;

@ cloudy; ® © snow; (@ reportmissing.

Arrows fly with the wind.

rain;

Doucel

O Cockrane

2 parrffsoun
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SHADED AREA shows precipitation of 0.01 fuch or more during

1ast 24 hours.,
Wind veloclties of lass than 10 L]lltﬁ an hour, and amounts of

precipitation of 1ess thun 0.01 fueh, sre nol published herg Joi.
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north of the observer
with wind shifting 1o no
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dendily, a stormy is approaching from the west

northwost and its centon will pass near or
vithin 12 to' 24 hours
fest by way of south-
When the wind sets in from
northeast and the
harameter fulls steadily, a storm 18 approaching
from the south or southwest, snd its centerwill

.‘259
within 12 to 24 hnurs with wind/ shifting fo
porthwest by way of north. The rapidity of
the storm's approoch asd its intonsity. will be
indicated by the Tate and the amount of the fall
in the barometer,
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Observations taken at 8 2. m
Air pressure raduced to sea loy
Isonans (continnous lines) pass throggh
pressure. ;
IsoTHERMS (dotted Hues)

ture; drawn for every 109,
B¥yaeoLns indicate state of
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IND-BAROMETER INDICATIONS:

sets in from points between
and wee barometor falls
steadily, 0 etorm is ;u?dm g froms the west

=} or northiwest and’its Tenter will pass nearior
beerver within, 12 to 24 hourd

2 to nortlhiwest by way of south-
west and west. When the wind sets in from
1 points betwoen east and portheast and (the
barameter fally & ily, @ ptorm is approgeling
from the south or southwest, and jts center will

SArrowa fiy with the wind.
HADED AREA Shows precipitation of 881 inch 10T
last 24 hovrs. S PR

Wind velocities of less thun 10/ miles an hour, and ameunts of

pase near or to the sonth or east-of the ohserver
ithin 12 to 24 hours with wind shifting ta
northwest by way of north. The mpidilﬁ/ l(]lf

-]

the storm’s appioach and ite intensity wi

indicated by, the rate and the amounit of the fall

in the barometer.
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ts-in from points bstween
and the bzromeater falls
{ily;, a sterm is approaching from the west
..r!imrnb and its center will pass near or
f ryer within©12 to 24 hours
northwest by way of south-
\\-Im the wind sety in from

EXPLANATORY
Observations taken ot 8a. my, 13
Alr pressure reduced to'sénlevel, .
IsoBaArs (continnous lines) pass through points of egual sir |X
pressure, ; 5
SOTHERMS (dotted lings) pass through points of egual tempera-
ture; drawn for-every 10°, :

S¥MBoLs indicate state of wvul!;er: O clear; (B partlyeloudy:

When lha wind

Moy

5t mijch west,

%, 5 ints. bRtween enst apd portheast, and” the
. cloudy; ® Taini; SNOw; @ report missing, } = Elt:rmn‘(f'r falls wlﬁ"l['l'y, 4 storm is um:m‘u:hm],
Arrows fly with the w 1 .\. = = ¥ = Fort Wiin from the south or sonthwest, and its center will 359
SHADED S{l iy ML LS : , niear or to the south or east of the obgerver| =
AREA shows precipitation of uUl inch or more during : Miasi thin 12 to 24 hours with wind shifting to

1ast 24 hours)
Wind velocities of less than 10 miles sn bour; and amounts of
precipitation of less than 0.0L inch, are not pablished heroon,

northwest. by way of porth, The rapidity of
the storm's approseh dnd its intersity wi
indicated by tho tato and the armount of the fall
in; the barometar.
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5V EXPLANATORY NOTES
Observations taken at8 a, m., th meridiniFime.
Alr pressure reduced to 1oy
ISOBARS (continuous lines) pess through

pressure,
IsoTnErMs (dotted lines) pass through polwts of eqil tem

ture; drawn for every 107, \

S¥sBoLs indieate stato of weather: () I¥ND partly clotay:

9 .
25 @ coudy; @ min: @ snow; ®) reportmissing.
Arrows fly with the wind,
SHADED AREA shows precipitation of 0.01 fnch or more ‘during
Iast 24 hours. i
Wind velocities of less than 10 miles an hour, and amounts of
precipitation of 1ess than 0.0Linch; are not published hereon.

Del Rig Austin @

. t and the barometar falls
g

roaching from the wost
r will pass near or

ithin 12 to 24 bours
with wind shifting o northwest by way of south-
west and west. When the wind sets in from
pointa between enst and mnortheast and the
barameter falls steadily, & storm is approaching
from the south or sauthiwest, and ils eénter will 55
pass near or to the south or east of the obiserver =<
within 12 to 24 hours with wind shifting to
northwest by way of north. The rapidity of
the storm’s approach end: its intengity wld’b'e
indicated by the rate and:the amount of the f=ll
in thé barameter.
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WINDBAROMETER INDICATIONS:
)? on wind sets in from points between
it
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EXPLAYT 5.
Obsarvations taken at 8 m stidinn thme,
Alr pressure reduced to seg q ot
ISOBARS (continuolus Lnes) p hrough points of equal air |/
pressire. i
Isorukens (dotted lines) pass through polnts of ouu..l tempera
ture; drawn for avery
HyaroLs indicate state of weutlisr: () clear; 0 partly clotdy;

® coudy; ® min; © suow: M) report missing,

Arrows fly with the wind. q
SHADED AREA shows preécipitation of 0.01 fnch or more |.UA;!
last 24 honps;

Wind velocities of less than 10 miles an hour, and amounts of
pracipitation’of less than 0.0LInch, ire nol published herson.

AT('IE.\

soutlicast and the barometer falls
1y, & storm is approaching from the wost

S0u
Ete:
ar mn ¢

north of l.I\P obgerver within 12 to 24 hours
i )I*:w;imi shifting fo northwest by way of south-

nd west. When the wind sels in from.
oinfke between east and northesst and the
baromater falls steadily, n storm js approaching I
from the sputh or 5mul.u est, and ity centar will 25 P
pasg near or to the south or east of thi ohaerver
within 12 to 24 hours with wind shifting tof )
——| northwest by way of north. Tha ramd\! of|
the storm’s approach end its intensity ‘be |
indicated by dn' rate and the amount of the fall
—4 in the baromoter.
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TABLES OF

DATA

Giving values of pressure, temperature,
humidity and corresponding computed values

of specific humidity and potential temperature.



1.4

ELLENDALE,N.D.
2 Pebruary, 1929,
Alt. Press, T R £. e, Q Q
T80 1BF B T. T.o8 oo
549 958,6 -15, 96 1.56 1.01 ~11,6
845 922.0 -12.2 93 2.00 1.356 -6.0
939 910.7 «11.0 79 1.90 1.30 -4,0

1324 866.1 -11,9 68 1.37 0.99 -0,7

1563 840.8 -5,8 46 1.73 1.28 8.0

1859 809,1 -1.9 59 3.09 2.38 15.1

1980 797.1 -2.2 64 3.26 2.b6 l6.2

1789 8l16,7 -l.4 47 2.56 1.96 15,0

1368 861.7 «11.0 58 1.89 1.00 0.4
938 911.8 «10,0 76 1.99 1.%6 -3.0
623 949 .4 -12.5 88 1.85 1.21 -8.3
444 $71.9 -13,8 88 1.73 1.11 -11.0

3 Pebruary, 1929,
4“ 96609 "602 90 3.:8 2.11 -508
681 937,.9 -8,0 o7 3.03 2.01 =3.0
863 916.2 -7.0 o 3,30 2.24 0.0

1173 880.3 -9,5 96 £2.60 1.84 0.4

1496 844 .9 «l.,5 45 2.43 1.79 12.0

1197 878.1 -8.4 95 2.86 2.03 2.0
878 915,1 -7.0 89 3.03 2.06 0.0
642 943%,.6 -7.6 86 2.78 1.84 -2.4
444 967.8 -5.8 90 3.39 2.18 =340

4 February, 1929,

- 444 966,5 -8.6 91 2,69 1,74 -6,0
58% 948,56 «10,3 100 2.56 1.68 -6.0
909 909.7 7.7 94 3.01 2.06 -0.7
624 943.9 -10.8 92 2.24 1.48 5.9 -
444 966,3 -9.4 9 2.b9 1.67 -6,5



24
ELLENDALE,N.D.
6February, 1929,

Alt. Press. Temp. f. e, . o
§44—  965.7 -16,9 86 ) 0.78  -14.2
623 943,.0 «18,6 91 1.08 0.71 -14.,1
871 912.2 «16,0 90 1.37 0.94 -9.1
1298 861.8 «l1l7,.6 91 1.19 0.86 5,3
2202 764,.8 -11,9 96 2.12 1.72 «3.6
1379 863.0 «16,56 88 1.20 0.88 -4.6
1225 870.7 -16,5 70 1.02 0.73 -6,2
784 923.6 -17.0 6b 0.90 0.61 -11,3
556 952.3 =19.1 83 0.9 0.62 -15,8
444 966,7 -17.9 88 1.12 0.72 «14.5
6 February, 1929.

444 974.3 -20.0 82 0.856 0.54 -18,0
676 - 944 .0 -22.8 80 0.64 0.42 -18,.6
16082 833,2 -20.6 87 0.86 0.64 7.0
2256 76208 -20.9 86 0085 0.68 "0.5
1770 814,.6 -19,2 a7 0.98 0.7% -3.8
1690 823.4 -19,7 88 0.94 0.71 =5.0
1307 867.3 -19.8 86 0.91 0.65 -9.1
988 906.3 «19,0 84 0.97 0.67 -11,.8
716 929 .4 -22.9 86 0.68 0.45 -18.4
444 974.8 «20,.6 79 0.78 0.60 -19.0

8 Pebruary, 1929.

444 970.9 -27.6 80 0.39 0.286 -26,6
628 946.6 -23.5 82 0069 0.45 -1805
862 918.0 -23.4 87 0.6 0.44 -16,5
14556 845.4 -21.1 88 0.88 0.61 -8.9
1959 789.6 -22,2 89 0.76 0.59 -4 .4
2209 763.8 -19,3 59 0.66 0.64 1.2
1967 789.6 -20,5 77 0.77 0.61 -1.8
1776 810.3 -21.1 ™ 0.72 0.55 5,8
1039 895.4 -18.8 81 0.96 0.66 =10.7
719 935.1 -22.0 84 0.72 0.48 -16.9
557 955, -21.3 84 0.77 0.50 «18.0

444 970.8 -23.5 79 0,58 0.37 «21,2



3=-4

ELLENDALE, H.D.
9 Pebruary, 1929.

4lt, Press, Temp. 1, L Q. e

m'——WB'T""—"ET. -17. 79 1,08 0.66 -15.4

563 950.5 -19.2 84 0.95 0.62 «15.8
1093 886,6 ~12.8 43 0.88 0.61 -5,.8
1773 809.5 -16,.4 64 0.94 0.72 0.0
1045 891.2 -13.4 50 0.96 0.6% -5.4

641 940.1 -18.3 79 0.97 0.64 -13.7

444 965,.3 -17.8 79 1.02 0.66 «156.1

10 Pebruary, 1929.

444 968.8 -14,2 91 1.64 1.06 -12,0

816 922.2 -16.9 96 1.34 0.90 -10.9
1003 899.6 -18.4 94 1.17 0.81 -10.6
1229 872,9 -17.2 94 1.28 0.92 -7.0
1588 832.3 -17.2 95 .29 0.97 -8.9
2488 737.6 «20.0 93 0.97 0.82 3.1
1322 863,0 «16.3 90 1.42 1.02 -5.2

444 970,.7 -16.2 90 1,234 0.86 =-14,0

11 Pebruary, 1929,

798 926,.6 -12,4 73 1,56 1.04 -6,6
1291 868.2 -16,9 86 1.20 0.86 -6,3
1377 858,83 -15,.2 84 1.38 1,00 -3,8
1418 8563,9 -18.0 85 - 1.07 0.79 -6,0
1485 846,.2 «15,8 84 1.38 1.01 -2.8
1764 815.5 -14,8 80 1,36 1.04 0.8
1484 846,82 -15.1 856 1.40 1,03 -2.8
1405 855.0 -17,9 85 1,08 0.79 -6,0

754 032.4 -12.4 86 1.82 1.21 7.1

444 970.8 -8,7 73 2.14 1.37 -6.2

12 Pedbrusry, 1929.

444 972,6 -19,0 86 0.98 0.63 -17.0
709 938.4 -21,.2 89 0.83 0.65 -16.8
892 915,.6 -17.6 89 1.17 0.80 -11.1
1014 900,.9 ~-18.4 88 1.07 0.7¢  -10,7
1099 890.8 -17.6 88 1.15 0.80 -8.9
986 904.3 -18.3 88 1.08 0.74 =10.8
831 92%,.6 -17.6 88 1.15 0.78 -11.4
625 949.8 -20,.9 88 0.84 0.556 -17.2
444 973.2 -18.8 85 0.99 0.63 -16,.8



4-A

ELLEBDALE, N.D.
13 PFebruary, 1929,

Alt. Press. Temp. £. e, . =
4% 964,71 -ﬁ 84 ) 0. =20.4
602 944.0 -24,0 20 0.64 0,42  -20.0
882 908,.7 «19.8 96 1,08 0.70 «12.5
1442 843.0 «14,9 921 1,54 1.14 2.0
1865 797.0 -15.3 63 0.86 0.67 2.4
2229 769.3 -18,0 88 1.11 0.99 3.0
2474 734.9 «17,3 90 1.22 1,03 6.4
3889 607.0 -24.1 85 0.60 0.62 14 .4
4251 577.2 -27.7 80 0.39 0.42 14,0
3467 643,.2 -22,6 87 0.70 0.68 11,3
2366 745 .4 «15,5 87 1.38 1,15 8.2
1633 82l1.1 -12,1 920 1.95 1.48 3.0
1232 865.0 «12,9 90 1.82 1.30 =1,0
780 935.? -18.3 07 1.08 006’ ‘1301
m 960.4 -17.1 8’ 1.32 0.7’ -1‘00
February, 1929,
444 968,17 -9,9 84 2,22 1.44 -5,3
s“ 918.‘ -13.0 81 117' 1.!1 -5.1
1327 864.0 «15.0 99 1.656 1.20 «3.0
16?8 815.5 -16.5 91 1.55 1.05 -0.5
1212 867.4 «13,6 o2 1,76 1.26 3.0
1137 876.2 14,3 o2 1,64 1,17 -4,0
828 912.4 «12.3 93 1.98 1.36 -5,1
444 959.4 -9.3 8l 2,26 1.46 -6,0
February, 1929,

e 950.6 -9.8 80 2,14 1,40°° 6.0
474 946.7 «10.4 82 2.07 1,36 > -6,2
840 903.0 -5.9 96 3.59 2,48 (L B,8
1137 869.1 «8,3 99 5,00 82,1557 2.4
1328 848.0 -8,0 96 3.00 B.20 ' B.0
1542 824.8 -9,.,4 100 2.76 2.09 5. 6,0
1614 817.1 -8.4 99 2.98 2,28 57 7.6
25601 787.2 «15.5 82 1,30 1,11 2.9 9.0
2362 741.1 -13.9 58 1.07 0,90 13 9.0
2037 773.4 -13,0 76 1.52 1,28 7| V.6
171l 807.2 -10.4 63 1,59 1,28 3/ 6,8
1649 813.8 -12.1 96 2.0 1,60 Y0 4,0
947 891.6 -6.6 98 .34 2,88 3 2,8
444 960.8 -4,1 3.57 B3¢ 59 0.0

o N}
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ELLENDALE, N.D.
16 February, 1929,

Alt, Preas. Temp. T, e, Q. @
IiL 954,56 -20.3 86  0.87 0.57  -16.6
605 924.0 -21,9 89 0.77 0.561 -16.8
1014 885.1 ~12,4 81 1.72 1.21 -3.2
2671 712.2 -17.0 68 0.76 0.66 9.0
3399 646.1 -20.1 88 0.57 0.55 12.0
3095 673.0 -18,5 556 0.66 0.61 12.2
2982 683.2 -18.9 55 0.64 0.59 10,5
2007 778.3 . =13.4 29 0.75 0.60 6.0
1799 800.1 -14,3 56 0.98 0.76 4.0
1406 842,9 -16.1 ™ 1.16 0.86 3.7
1191 867.3 -14.,3 7 1.37 0.99 «3.3
1013 888.,5 -16.9 81 1.13 0.79 -8.0
m2n 923.7 -23.5 59 0.44 0.30 =-18.0
444 960.1 -21.2 7é 0.71 0.46 -18,2

17 Pebruary, 1929.

444 962.1 ~20,3 80 0.81 0.52 -17.2
617 939.8 -22.6 " 0.62 0,41 -18.0
762 921.6 -21,6 ne 0.64 0.43 -14.5
992 893,1 -22,6 78 0.63 0.44 -14,.2
1266 86008 -19.9 80 0084 0061 -9.0
1411 8“02 -2607 80 0078 0.58 "8.0
1676 814,6 -20.0 83 0.86 0.66 -4,5
1877 7927 ~-19,9 83 0.87 0,69 -2,5
2299 748.6 -22.,4 87 0.72 0.60 -1.0
2416 736.9 -21.6 85 o.72 0.61 1.3
2885 690,9 -24.6 85 0.57 0.52 3.4
2567 721.0 -24 .4 89 0.61 0.53 0.0
2473 730.,6 -25.4 90 0.66 0.48 -2.0
1495 835.4 -21.1 79 0.74 0.5b6 -T7.2
1174 873.0 -23.6 78 0.58 0.41 -15.8
880 908.9 -22.5 7 0.63 0,43 -15.5
817 916,.9 -22.6 76 0.61 0.41 -16,2

444 96408 -21.2 76 00"1 0046 -18.8



6-A

ELLENDALE, K.D.

18 Pebruary, 1929,
Alt. Press. Temp. f. e, Q. O.
444 972.0 -28.4 73 0.33 0.21 -26.5
527 960,9 -30.6 ™ 0.28 0.18 -27.8
1190 875.9 -27,.0 66 0424 0.24 -17.5
1505 838.4 -28.3 69 0.32 0.24 «15,7
2082 774 .3 -27.8 47 0.23 0.19 -8,8
2243 767.1 -27.1 &6 0.24 0.20 -6,7
2518 728,.6 -27.9 44 0.21 0.18 -4.4
2792 701.6 «27.5 34 0.17 0.16 -1,0
343b 641,.6 -30.6 27 0.10 0.10 2.7
2904 69104 -2708 28 0.13 0012 _002
2381 743.4 -25.9 27 0.16 0.13 -3.8
2198 762.5 -26.7 27 0.16 0.1l2 -6.8
2039 779.6 -2600 27 0016 0013 -7."
1901 794.7 -26.8 28 0.16 0.12 -9.7
1724 814.3 -26.1 29 0.17 0.13 -11.0
1336 859.3 -26,% 62 0.17 0.12 -16.0
1236 871.5 «27.6 85 0.17 0.12 -18.0
726 935.6 -27.0 50 0.26 0,17  -23.0
BEL 949.3 -28.0 b6 0.86 0.17 -24.3
444 972.9 -25,.9 69 0.40 0.26 -24.0
19 Pebruary, 1929,

444 969.5 -24 .6 73 0.49 0.31 -22.0
574 950.9 -26.4 73 0.41 0.27 -22,5
753 927.9 -21.5 69 0.62 0.42 -16.0
860 914.2 -20,6 81 0.80 0.54 -14.0
1203 872.6 -21.8 80 0.70 0.50 -11.4
1372 862,.6 -20.7 70 0.69 0.560 -8.6
1781 806.5 -21.8 79 0.70 0.54 -5.7
1991 782, 6 -22.6 35 0.28 0,22 ~4.3
2105 770.7 -20.7 18 0.18 0.15 -1.0
2459 734 .4 -22.6 17 0.14 0.l2 0.9
2818 699.0 -22.7 16 0.13 0.12 5.0
3332 651.4 -25.1 14 0.09 0.09 8.0
3691 621.8 -24,2 24 0.17 0.17 12.4
3529 635.5 -2%.9 28 0.20 0.20 10.6
3416 645,56 -23.1 31 0.24 0.23 10.2
3359 650.4 -23.4 30 0.26 0.25 9.7
2604 720.7 -21.1 23 C.22 0.19 4.0
2403 740.7 -20.6 24 0.24 0.20 2.2
1768 806.5 -1709 26 0.55 0.25 -1.7
1469 839.4 -18.8 49 0.57 0.42 5,7
1304 858.1 -18.4 53 0.656 0.47 -6.8
242 925.6 ~-18.9 7 0.89 0.60 -13.3
444 963.8 ~-22.5 76 0.62 0.40 -20.0
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ELLENDALE, XN.D.
20 February, 1929.

Alt, Press, Temp. £, _e. Qe Q
i 946.6 -15.0 87 1.45 0.99  -10.8
563 931.7 -16.2 90 1.34 .90 -10.6
1092 870.4 «b.4 82 3.20 2.28 7.0
2651 711.7 -14.3 91 1.62 1,42 12.3
2990 680.5 -16.6 94 1,35 1.24 13.9
3248 656.4 «17,9 98 1,17 1,11 15.0
2771 701.3 -14,3 86 1,63 1,26 13.9
2571 720.2 -13.9 o7 1.79 1.65 12.0
1924 783.4 «7.9 73 2.50 1,83 11,3
1818 794,3 -8.2 84 2.68 2.02 10.0
1063 874.8 3.0 74 3.53 2,51 7.5
500 939.8 -11,6 83 1.88 1.26 -7.0
444 946,.6 -10.7 83 2,04 1.34 -5,4
21 Pebruary, 1929,
444 962.1 -21.0 80 0.76 0.49 -18.2
843 911.6 =-20.5 81 0.81 0.55 -13.7
965 896-9 ."21.0 82 0.78 0054 -1502
1323 854.6 -17.1 71 0.97 0.71 -5.2
1832 798,7 -19,1 78 0.89 0.69 -2.2
2498 730.1 -22.5 88 0.72 0.61 1.3
2876 693.6 -23.4 76 0.57 0.51 4.3
2481 732.2 -22.6 84 0.68 0.58 1.0
1805 805.1 -19.4 69 0.77 . 0060 "502
1476 839.2 -17,9 41 0.52 0.39 -4,7
1172 874.6 -18.5 66 0.79 0456 -8,7
1079 885.7 -2009 73 0070 00’49 —1801
785 921.9 -20.0 80 0.83 0.56 -14,0
621 942.5 -21.1 81 0.76 0.50 ~17.0

444 965.3 -19.2 81 0.92 0.59 -17.0
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ELLENDALE, N.D,
22 Pebruary, 1929,

Alt, Press. Temp. f. e, . e
LY. 7.0 967.2 -25.4 82 0.51 0.33 -23
632 943.2 -11.4 70 l1.62 1.07 -6
877 913.6 -11.0 ™ 1.85 1.26 -4
1440 849.1 -10,5 81 2.03 1.49 2
1723 818.4 -12.4 89 1,89 1.44 3
2317 756,.9 -14.9 68 1,15 0.95 6
2588 730.5 -17.8 68 0.88 0.75 6
1983 791.2 -13.1 65 1,29 1.02 5
1227 862.3 -10.3 80 2.04 1.47 1
864 915.8 -8.7 75 2.20 1,49 -1
637 9432,2 -9,9 70 1.85 l.22 -5
444 967.4 -17.2 m 1.06 0.68 -15
24 Pebruary, 1929,
444 963.8 -11.5 86 1.97 1.27 -8
735 928.0 -8.0 83 2.59 1.74 -2
1234 870.5 -5,9 59 2.21 1,58 5
1860 803.4 -9.2 73 2.05 1.59 8
1120 883.9 -5,3 61 2.40 1.69 4
806 920.0 -5.0 65 2.62 1,77 1
537 952,82 «7.0 73 2.48 1,62 -3
444 963.8 -12,8 88 1.80 1.16 =10
25 February, 1929,
520 949,3 «13,3 98 1,91 1.25 -9
815 913,.7 -2.6 67 3.30 2.25 4
933 900.1 -2,6 56 2.76 1.91 6
1731 813.6 -5,6 48 1.84 1.41 11
1038 888,8 -1,9 57 2.98 2,09 (i
546 945,8 3.5 78 3,57 2,37 1
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ELLENDALE, N.D.
26 February, 1929,

Alt, Press, Temp., £, e. Q. e

rve 985.3 -10,.2 9% 2.39 1,56 -6
797 913.0 -3.8 66 2,94 2.00 3
984 891,56 -4,4 58 2.46 1.72 4
1183 869,2 -3,8 56 2.560 1,79 7
15683 826.1 -6,0 48 1.78 1.34 9
2663 718.4 -14,1 59 1.07 0.93 12
3135 - 676.0 -18,2 85 1.06 0,97 12
2900 608,7 -22,2 87 0.73 0,76 16
2757 710,1 -l6,2 88 1.31 1,15 10
2027 781.3 -9.4 63 1.74 1,39 10
1287 869,2 3.3 41 1,91 1.39 8
513 947.4 -4.8 89 .66 2.40 =0

28 PFebruary, 1929.

444 962.1 -b.1 100 4,00 2,59
676 954 .1 -4,8 69 2.83 1,89
834 915.8 -6,6 92 .24 2,20
1494 841.0 -12,6 99 2,08 1.64
1626 826,7 -8.8 54 1,67 1.18
1493 841.0 -11.6 on 2.20 1,63
1020 894,3 -8.5 85 2.64 1.77
444 962,9 -4 .4 93 .94 2,65
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BROKEN ARROW, OK,

1l Pebruary, 1929,
Alt. Press, Temp. f. 8. ‘g? [
733 1005.1 -6.8 70 2.42 .50 =7.5
547 965 .4 -9,4 76 2.10 1,35 -6,"7
740 941.8 "50 9 59 1046 0 096 "1 .0
1125 896,.8 -b42 an 1.36 0.94 2.5
1298 877.3 -2s3 28 1.42 1,00 8.0
1434 862.4 -2, 32 1,63 1.18 9.0
1299 877.3 -1.8 29 1,53 l1.08 9.0
1137 895,.7 -5,8 32 1.21 0.84 2.5
754 940,7 -8,8 32 l1.21 0.80 «1l.0
233 1005,7 -5.,4 66 2.57 1,60 -6,0
2 Pebruary, 1929,
233 999.0 2,6 98 4,83 3.00 -2,6
729 93805 “'5.2 100 509" 3. 65 '005
1204 883,6 -4,7 o7 4,02 2,83 5,0
730 938,.3 -5,2 93 3.69 2.45 =0.,b
233 999,3 2,2 98 5.00 3,11 w2,2
7 Pebruary, 1929,
233 992,9 7.4 95 3.13 1.96 -7,0
585 948,4 -10.2 o7 2.49 1,63 -6,0
865 914.4 -4 .8 100 4.10 2,80 2.5
588 947,.2 -10,0 100 2.62 1.72 -6.0
233 991.7 -7.9 97 3.06 1.92 -7.0
8 Pebruary, 1929,
233 996,0 -12.4 96 2.04 1.28 -12,0
632 945.1 -15,1 96 1.58 1.04 «11,0
1228 874.4 -8,6 100 2,96 2.11 2.0
728 933.4 «15,6 96 1,562 1.00 -10.5
235 99605 ’1200 96 2.10 1.31 .1105
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BROKEN ARROW, OK.
9 FPebruary, 1929,

Alt. _Press. Temp, £, 8. Q. )
233 999,86 -17.9 ™ 0.98 0.61 -17.0
508 963,.8 -15.8 71 1.10 0.71 -13.0
686 941.4 -16,2 76 1.13 0.75 -11.0
on3 906.1 -13,2 65 1.28 0.88 -5,
1407 856.4 -11,9 55 l.22 0.88 0.5
2876 708.4 -11,7 30 0.68 0.60 16.0
3168 683.3 «10.8 27 0.66 0.60 20.0
2010 793,.2 -6.9 30 1,08 0.81 11.0
1531 84Z.9 -10,3 31 0.79 0.58 3.0
981 907.2 -15,7 41 0.656 0.45 -8.5
711 940.2 -14,9 47 0.79 0.62 -10.0
430 975.9 -14,9 56 0.95 0.61 -13,0
233 1001.6 ~-18.0 64 1.28 0.80 -13.5

10 February, 1929,

233 1002.5 -0.6 37 2.15 1.34 -0.6
598 957.5 -3.9 42 1.86 1.21 "005
959 914,7 -6,7 48 1.68 1.156 0.5
1140 893.7 -5,7 44 1.67 1.16 3.0
1521 861.0 -8,3 47 1.43 1.06 4.0
1713 830.3 -8.8 48 1.40 1.08 5.5
2227 76,7 -11,2 44 1.03 0.83 8.5
2431 76645 -10,.8 42 1.02 0.84 11.0
2759 724.8 -12,7 44 0.99 0.856 13.0
2410 " 7568.5 -11.0 42 1.01 0.88 11.0
2229 776,7 -11,0 44 1.06 0.86 8.5
1823 818.8 -8,6 42 1.24 0.94 7.0
1735 828.2 -9,2 53 1,49 1.12 6.0
1093 899.2 -5.,1 51 2.04 1.41 3.0
970 913,.6 «5,6 52 1,99 1.36 1.5
345 989.0 -2.8 50 2.42 1,62 «1,5
1,51 -4,0

233 1003.1 -4,0 66 2.41



12-A

BROKEN ARROW, OK.
12 Pebruary, 1829.

©

Alt, Press. Temp., £, e,
283 997.5 =6.9 78 2.68
524 961.3 -1l.4 59 3.21
1162 887.2 -1.2 35 1.94
1820 816.5 -4,8 48 1,97
2637 734.3 -10,.2 59 .52
28256 716.6 ~-8.5 56 1.67
24756 658,.7 -10.6 62 1,54
3694 640,82 -9,.9 35 0.92
3862 627.9 -10.8 32 0.78
3420 664 ,4 -11,8 85 1.90
2793 720.5 -8.8 76 2.18
2624 73643 -9.9 60 1.58
1542 845,.6 -2,6 49 2,48
861 920,06 --1l,4 42 2.84
683 941.8 -1,.8 63 3.32
233 995,.1 -1.0 64 4.20
13 PFebruary, 1929,
lo62 894.7 -65,7 60 1.90
1487 847.7 =5.7 47 1.79
1991 794,9 -8.9 62 1.50
3008 697,.4 -12.6 44 0.92
3906 618.9 -17.8 48 0.54
4001 611.3 -17.3 a8 0.51
3948 616,.1 -18.0 37 0.47
3210 679,32 -13.6 40 0.76
2061 789, -7.9 43 1.36
1942 801.1 -7.8 42 1.36
1499 847.7 -5.7 37 1.41
1411 867.1 -6.3 43 1.56
969 906.8 -5.0 42 1.69
794 927.1 -7.4 75 2.47
233 995,.6 «3.0 74 3.63
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13-A

BROKEN ARROW, OK.
15 Pebruary, 1929,

Alt. Press, Temp, £, e, Qe o
233 987. 1.6 i 5.28 .33 2.5

561 948.1 -0.5 80 4,69 3.08 4.0

643 938,6 0.0 61 3.73 2,48 5.0
1524 840.2 -5,6 80 3.06 2,27 8.5
1771 814,32 -7.2 100 3.54 2.56 9.0
1881 802.8 -6.4 100 3.58 2.79 11.0
1334 860,3 -4,1 8l 3.58 2,55 7.5

673 935.1 -2.0 92 4,7 3.18 3.5

233 987.9 0.3 94 5.87 3,70 1.5

16 February, 1929,

233 987,.3 -3.1 91 4,30 2,710% -2,0
1028 894.0 -0.8 38 2.17 1.523.% 8.5
1544 838.0 -2,6 28 ».08 0.80 2.011.5
1722 819.4 -1.1 17 0.95 0.72 [8156.0
2886 70609 -8.2 11 0.54 0.30 0'8 19.7
3014 695.2 -6.4 11 0.39 0.25 04 23,0
3830 626,.6 =10,6 14 0.36 0.35 0927.0
anan 722.6 -6.,b 10 0.36 0.310¢ 20.0
1644 828,.6 1.0 9 0.59 O0.44 |.; 16,5
1213 874.,3 -0.7 9 0.52 0.37 0911,5

765 924.7 2.0 33 2.33 1,57 39 8.0

685 934.0 1.0 58 3.8C 2.54 6Y 6,7

233 987.5 5.5 60 5.42 2.42 ¥ ¢66.5

17 Pebruary, 1929.

233 982,7 2.0 73 5,156 3.27 3.5

489 952.1 3.8 61 4,89 3.20 8.0
1514 840.0 8.0 29 3.11 2,31 23.0
2061 786.9 3.6 32 2,53 2.00 23.5
2955 703.1 =3,.8 40 1,78 1.58 26,5
3541 652.8 5,2 24 0.96 0.90 30,0
2367 756,2 3.4 22 1.71 1.41 27.0
2290 763.3 4.0 23 1.87 1.53 26,5
2150 776.6 3.1 33 2.52 2,082 24,2
1345 857,2 6.7 34 3.54 2,43 19,5
1180 874.6 5.3 34 3.03 2.16 16.5

591 940.0 4,5 62 5,22 3.46 9.5

233 982.1 7.8 63 6,67 4,23 9.0

~-4.3
.0
2.3
130
16.8

20.5

i1.9
Is”.1



14-A

BROKER ARROW, OK.

18 Pebruary, 1929,
Alt, Press, Tomp. £, e, Q. e
233 990.6 -4.8 88 3.61 2,27 -4,0
661 939.3 -8.1 100 3.09 2.06 -3.0
1109 886.8 3.8 79 6.34 4,45 14.0
1352 860,7 2.6 100 7.31 5,30 15.0
1756 818.8 0.3 96 5.93 4.50 17.0
2046 789.7 4,1 30 2.46 1.94 24.0
2971 704.4 -1.1 16 0.89 0.79 28,0
3060 696,.6 -1.0 16 0.90 0.81 29.0
2949 706.,3 -0.9 16 0.91 0.80 28,0
1921 802.1 5,8 24 2.21 1.71 24,0
1675 827.0 1.1 86 5.68 4.28 16.5
1270 869.4 2.9 90 6.77 4,85 14,5
677 937.0 -9.2 86 2.42 1.61 -4,5
233 991.9 -5.4 83 8.24 2.04 =5.0
19 Pebruary, 1929,
233 993.9 -10.6 86 2,13 1.33 -10.0
620 944.8 -15,2 100 1.64 1.08 -11.0
994 899.2 -15,.8 100 1.64 1.14 -7.0
2210 770,3 1.6 36 2,47 2,00 23.0
2664 728.3 -0,2 a7 1.62 1.328 26,0
2117 780.4 1.5 24 2,22 1.85 22.0
1703 821,7 1.6 42 2,88 2,18 17.5
1263 868.8 -11.4 100 2,31 1,66 -0.5
906 910.3 -15,4 100 l1.61 1.10 -8.5
548 954.3 -12.8 100 1.86 1.22 -10.2
233 994,3 -947 " 2,07 1.29 -9.0
21 February, 1929.
233 987.4 -5,2 95 3.77 2.38 -4, 2
481 966,.9 -1.0 68 3.83 2,60 2.6
745 926.1 3.9 44 .56 2,39 10.0
979 900,0 3.1 44 3.13 2,16 11,5
1200 875.8 3.7 30 2.39 1.70 14,6
15624 831.2 0.5 30 1.90 1.42 15,56
2433 751.2 -3.9 20 0.88 0.73 19.0
2649 731.1 -5.,5 a7 1,04 0.89 20.0
2031 790.9 1.6 22 1,19 0.94 17.6
1275 869.3 2.2 29 2,08 1.50 13.5
895 911.2 4,5 38 3.20 2.19 12,0
233 990.0 -1.7 94 4.99 3.14 2,5



15-A

BROKEN ARROW, OK.
22 February, 1929,

Alt, _ Press, Temp, f. e, Qe 0
1004.1 3.9 Lki %.40 2.10 -4,5
747 940.6 -'7.0 85 2.82 1086 —2.0
1007 910.0 =3.1 30 1.42 0.9%7 4,5
1891 813,7 6,3 29 1.06 0.80 10.0
2172 785.0 -T7.9 36 1.13 0.90 11.0
2936 711.4 -13,3 33 0.64 0.56 13.5
3149 692,0 -13,1 18 0.36 0.32 16,5
2964 709.5 -12.7 18 0.38 0.32 15,0
2932 712.4 -13,2 24 0.47 0.41 13.5
2096 794,11 7.3 28 0.93 0.73 11.0
1429 864,.6 -3.1 28 1.32 0.96 8.5
966 916.7 -2.4 28 1,40 0.96 4.5
51 ©962,9 -4,8 66 2.71 1.7 -1.5
233 10056,8 -1,8 70 3.69 2.28 -2.6

2% Pebruary, 1929,

233 998,.9 -2.7 73 3.88 2.42 -1,5
532 962,2 3.7 556 4,38 2.84 6,6
1022 905.6 1.0 41 2.69 1.85 9.2
1349 869,.6 2.7 31 2.30 1,65 14.5
1738 828,7 0.1 31 1.91 1.43 15.5
2138 788,3 1.0 24 1,57 1,24 20,5
2603 743,9 -1.7 29 1.54 1.29 22,6
2817 724,1 -1.0 11 0.62 0.53 25,5
3413 671.9 -4 ,4 11 0.47 0.44 28,0
2908 716,3 -0.8 8 0.46 0,40 27.0
2691 736 .0 -1.6 12 0.64 0.54 23,2
2468 766,9 0.1 13 0.80 0.66 23,0
1524 851,56 1.8 21 1.46 1.07 15,0
994 908,9 3.7 16 1,19 0.82 11.5
806 930.5 1.0 41 2.69 1.80 6.6
512 964,7 4.1 54 4,42 2.85 7.0
233 998,0 8.0 51 5.4"7 3.42 8.0



16-A

BROKEN ARROW, OK.
24 February, 1929,

Alt,  Press, Temp.
oBr—585.4 ﬁwms%ro

457 958.8 6.4 64 6415 4,00 10.0
728 927.9 8.3 94 10,29 6.90 14.7
1130 883.9 8.8 75 8.49 6.00 19.0
1660 828.5 4.4 94 7.86 5.90 19,5
1950 799,.5 3.1 76 5,80 4,54 21,5
2359 759.6 0,3 96 5.72 4,70 22,6
1881 805.7 2.8 76 5,88 4,40 20,5
1510 843,1 5.2 94 8.51 6.15 19,5
928 905.0 8.1 88 9,29 6.40 16.5
402 964 .9 4.3 54 4,48 2.90 7.0
233 985,1 5.6 59 5,33 3,37 6.7
25 February, 1929,
233 972.9 6.4 94 9.03 5.78|4Yy 9.0 1%7
464 945.8 4,7 29 8.45 5.661%9 9,8 134
560 934,9 6.0 o7 9,07 6,067 11,8 e
1109 874.1 4.2 92 7.59 5.48136 16.0 8¢
1191 865,53 5.0 89 7,76 5.,60/Y0 17,0 >0

(Ascent only)



17-A

DUE WEST, S.C.
1 Pebruary, 1929,

Alt, _Press. Temp, f, e, Q. ()
100009 -402 ?8 2. 5 L) - 02
538 960.9 =-5.7 64 2.43 1.56 -245
645 948,0 -5,3 58 2428 1.50 -0.5
1222 881,56 -7.8 57 1.81 1.28 2.0
1664 832,.8 -6,7 51 1.78 1.33 7.5
2584 740,7 -9,6 35 0,95 0.80 14,5
1558 845,83 -5,7 26 0,99 0.73 7.5
1421 860,.3 -8.2 26 0.77 0.56 3.7
791 932,8 -5,8 46 1,73 1.16 ~0,.,4
2 February, 1929,
21”7 1003.2 3.9 68 3.01 1.87 -4.,1
516 966.0 -1,6 46 2.47 1,60 1.0
606 9556.7 -1.,6 34 1,82 1.19 2.0
1126 895.4 -2.8 37 1,79 1.24 6.1
600 957.0 -1.6 35 1.88 1,28 2.0
411 980.2 -3.0 43 2.06 1,30 -1.5
217 1004.5 =0.6 48 2.79 1.73 -1.0
3 February, 1929,
217 1002.9 2.5 61 4,46 2,77 2.1
578 959.2 3.6 66 5,21 3.35 6.6
1262 88l1.1 -1.0 73 4,11 2.90 9.5
1704 833.7 -1,8 100 5.27 3.95 12.4
1872 81l6.4 -1.8 100 5.27 4,02 14.6
(No descent) .
4 February, 1929,
217 999.3 2.9 62 4,66 2,96 3.0
664 945,4 1.9 54 3.78 2.49 6.2
1287 874,9 -0.3 74 4.41 3.14 10.0

(No descent)



Alt,

516
765
1025
863
582
217

217
444
981
440
320
217

‘lﬁgﬁ; 217
3060 539
13132 148
| 5177 1168
Yy 1708
(BI9Y 2443
311y 2694
35y 1ves
5157 1140
3107 656
fdo0s 217

217

563
1568
1869
2562
2682
3122
2717
2599
2232
1825
1472

672

217

18-A

DUE wEST, S.C.
5 February, 1929,
Press. Temp. b 48 e.
p -0. 98  D.04
957.9 -2,7 96 4,69 3.07
929,7 -1,7 78 4,14 2.80
898.8 -1.8 93 4,90 3.40
917.2 -1,1 ™ 4,30 2,92
950.2 -3,3 92 4,28 2.80
994,.9 ~0.,3 91 65.42 3.41
8 PFebruary, 1929.
994.7 1.4 88 5,95 3.73
967.4 6.4 70 6.73  4.34
906,.6 4.7 78 6,66 4,58
968,7 6.1 73 6.87 4,42
983.2 3.4 " 6.00 3.80
995.8 4.7 g 6.58 4,12
9 February, 1929,
989,7 7.9 o 10,33 6.50
952.0 11.5 90 12.21 8.00
928,7 11.7 98 13.48 9,04
828.,1 9.2 7 8.96 6,75
766.,8 4,5 100 8.42 6.94
824.7 7.8 95 10.05 7.60
885, 10.8 o7 12,56 8.85
937.7 10.9 98 12,70 8.47
988,56 8.8 98 11.09 6.98
11 Pebruary, 1929,
995.4 9.8 29 3,51 2.20
954.4 5.6 a7 2,44 1.60
842.1 -5.5 5‘ 1.56 1.15
810.5 -3.3 16 0.74 0.57
"42. 2 -5.1 14 0056 00‘7
73009 ""4.‘ 18 0051 0.“
691.4 -6,9 5 0.17 0.15
727.9 -4,7 5] 0.21 0.18
759-1 -5.6 5 0-19 0.16
774.3 -2.7 6 0.29 0.23
815.0 -2.5 6 0,30 0.23
852.3 -2.5 22 1.09 0.80
941.6 4,2 22 1.828 1.20

995.3
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19.A

DUE WEST, S.C.
12 Pebruary, 1929.

Alt Press. Temp. £ e, :
IIY’_—M_B——E&—'ET—FR 2.095 2~

e
AP

o - ®
566 960.1 2.7 48 2,35 1.52%%
1104 897.4 -3,.8 35 1.56 1,082
615 954.9 -3 .5 44 2,02 1,3233
217 1004.0 0.0 50 3.06 1,904 %
13 PFebruary, 1929.
217 998,53 -1.4 65 3,54 2.21 «1,0
708 938.6 -0.5 26 1.52 1.01 4,3
1195 883,1 -1,6 39 2,09 1,47 8,1
732 936.0 0.0 23 1.41 0.94 5.7
217 998.0 1.5 52 3.54 2,21 1.6
14 Pebruayy, 1929.
217 994,9 0.0 96 5.87 5.68 0.5
523 9577 1.8 90 6.26 4,07 5.1
679 939,7 2,7 39 2.89 1,92 8.0
2257 770.7 1,7 86 2,72 2,20 13.0
2458 750.8 7.7 41 1,31 1,08 15,5
2894 709.8 -9.0 38 1.09 0.96 19.0
3071 = 694.0 -8,5 27 0.81 0.73 21,0
(No descent) :
18 Pebruary, 1929.
217 995.3 1.9 98 6.86 4,30 10.8 2.2
407 972,1 4,8 88 7 .57 4,85 lad 7.0
874 918,1 2.3 94 6,78 4,60 |I-)5 9.0
976 906,9 2.1 88 6425 4,30 109 10.0
1261 875,.4 5,2 16 1.41 1.00 ‘%5 16.5
1702 829,9 5,5 10 0.90 0.68 LZ 21.0
1846 815.,0 5,2 13 1,15 0.88 22 22,5
1289 873.0 55 12 1.08 0.77 |9 16.5
1047 899.5 3.6 83 6,66 4,66 |l }z.z
491 962.9 5.4 57 7 .45 4.82 }if 8.6
217 995,.6 8.0 75 8.05 5,04 b 8.4



20~4

DUE WEST, S.C.
19 Pebruary, 1929,

Alt. Press, Temp. CH a -
T : 50 TS %5
684 937.2 8.8 52 5.89 3,92 14,0
1137 887.5 5.7 70 6.41 4,80 15.5
1687 830.1 8,0 30 3,82 2.42 28.3
1915 807.6 5.6 84 7.59 5.85 23.5
2089 790.5 6,8 11 1.09 0.86 26,7
3140 694.9 2.0 7 0.49 0.44 32.3
1933 805.3 8.2 7 0,76 0.69 26,0
1799 818.8 3.0 93 7.06 5,40 18,7
1272 873.2 6.8 67 6,62 4,72 18.0
1236 876.8 6.5 74 7.16 5,10 iv.2
6856 937.2 9.6 63 7563 00 15.0
492 959.2 9.6 64 7.65 4,96 13.0
217 991.,1 18:% 59 9.26 5,80 14.5
20 Pebruary, 1929.
217 988.5 11.4 89 12,00 7.57(89 12.6
399 967.2 11.6 74 10.11 6.,50\65 14,56
1748 821.7 3.0 59 4,47 3.40 %.719.8
2161 781.1 3.2 84 6.45 5.50 I35 253.6
1734 822.9 3.1 62 4,73 3.58 9019.0
1133 886.2 8.2 52 5,66 5.9.8,3-0 18.0
b s | 925.8 9.9 55 6,71 4,52 :&316.4
217 989,6 11.4 93 12,54 7.90 19%18.1
283 Pebruary, 1929,
217 1004.4 «0,5 52 3.056 1,89 -0.3
483 971.6 1.7 17 3.37 0.75 4,5
1546 851,9 -2,9 15 0.72 0.52 9.7
660 952.2 -0.9 25 1.42 0,93 3.1
217 1006.1 4,0 356 2.856 1,76 3.4
24 PFebruary, 1929.
217 1003.1 2.2 71 5.08 3.16 1.9 2.0
275 996,9 0.7 75 4.82 3.028 7¢ l.4
468 972,2 3.8 47 3.61 2.31 5% b5,5
643 951.6 3.3 39 3.02 1,97 49 7.5
990 911.7 1.3 40 2.68 1.83 4.0 8.5
364 985,.3 4.0 60 4,88 3,09 7} 5.0
217 1003,3 4 68 5.68 3.52 88§ 4.0

¥ 3

—

e
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g

DUE WEST, S.C.

256 February, 1929,
th. Pr.ll. \ T.‘ ° f. e, :
S ——sae 5 ST T 8T
617 948,7 11.7 82 13, 7.,40185 16.4
1100 895,.4 9.0 97 11,14 7.78115 18,1
1356 868.2 7.9 7  8.20 5,887 19.7
1807 821.0 3,6 92 7.22 5.481>7 20,0
2707 734,5 0.1 100 6,15 5,23151 25,7
1824 819,1 3.5 93 7.30 5.,556(39 20,0
1616 840.4 5.3 80 7.13 5,30133 19,8
1073 897.8 8,5 93 10,32 7.16179 17.1
7%6 9%4,8 11, 63 8,72 5.82 Ifc 17,6
645 944,9 12,1 71 10,03 6,605 16,6
293 985,1 0.1 82 10,14 6.40 Ito 11,3
217 994,6 0.9 79 10.30 6.45 |11 11,0

26 Pebruary, 1929,
217 990.2 18.0 95 19.62 12,34 %0919.0
696 936,53 16,0 98 17,88 11,90 %9221.5
1217 880.6 12.9 98 14,68 10,33 26 28,7
1709 830.3 9.6 98 1.7 8.75 11725,1
1822 819.0 9.8 62 7.51 5,72 (1 85,5
2043 797.6 9.2 76 8.85 6.92 173 28,0
1642 837.1 11.4 100 13.48 10,00 15026.5
1180 884,2 13.0 94 14,08 9,92 2yv 23,5
754 930,0 15.1 100 17.17 11.60 13: g1.2
217 989.9 19.8 87 20.11 12,65 Jik 21,0

28 Pebruary, 1929,
217 978.7 16.9 98 18.87 11.10779 18.7
785 915.6 14,3 93 156,16 10.30259 21.7
1490 842.0 134 41 5,53 4,10 103 26,0
1842 807.2 9,5 26 3,09 2.39 §027.5

21-A

(No descent)
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22-A

GROESBECK, TEX.
1 Pebruary, 1929.

Alt, Press. Temp. 1. e. Q. e
4T 1011.9 -1.0 75 4,22  2.59 -2.0
536 962.8 -4,4 75 3.18 2,06 -1,7
714 941.4 -4,3 75 3.21 2.12 0.4
925 916.9 5.1 32 2.81 1.91 12,3
1010 907.7 5.2 100 8.84 6.06 13.1
1114 896.2 4.4 81 6.77 4.71 13.5
1217 8856.0 3.5 100 7.86 5,62 13.1
2235 780.5 0.2 100 6.20 4,95 20,4
1223 885,0 3.5 100 7.8b6 5,53 13.2
873 923.9 5.6 28 2.53 1.71 12,0
561 960.5 “‘402 ,’3 5.15 2004 "'1.0
3 February, 1929.
141 1005.4 5,3 97 8.64 5.24 5.2
290 987.1 3.4 o7 7.56 4.7 4,6
363 978.5 6.1 94 8.85 5,64 8.1
302 985.9 3.2 96 7.37 4.66 4.4
141 10056.7 5.4 96 8.61 5.34 5.2
5 Pebruary, 1929,
141 993.1 5,9 94 8.72 5.47 6.5
516 949.1 8.8 o7 10.98 7.22 13.8
980 897.2 6.7 8l 7.95 5.62 15.7
1426 849.6 2.9 99 7.44 5.45 16.1
1724 818,.9 1.6 99 6.79 5.16 18.0
1864 804.8 6.7 a7 2.65 2.06 24.8
2703 726.1 0.9 32 2.09 1.79 27.4
2107 781.6 6,6 26 2.53 2,01 27.2
1892 802.%7 2.0 98 6,92 5.38 18.8
1089 885.7 7.0 ™ 7.72 5.43 17.0
535 946,.7 11.5 60 8.14 5,35 16.4
387 969.7 6.6 99 9.00 5.78 8.1
141 993.2 6.8 95 9.39 5.90 6.7
7 Pebruary, 1929,
141 1000.1 4,0 91 7.40 4.61 4.0
441 963.8 1.3 92 6.17 3.99 4.2
889 911.4 -0.9 93 5.27 3.60 6,3
241 1000.4 4.0 91 7.40 4.61 4.0



Alt,

496
1061
1351
1084

524

141

141
662
1234
1415
1217
640
141

141
464
954
1336
1523
1341
748
507
141

23-A

GROESBECK, TEX,
8 Pebruary, 1929.
Press. Temp. £, e. .

0 ] =l W ‘:W . L
’57.1 -‘.4 100 5.58 3.55 5 8
893,17 8.6 100 11,17 T 7Ty
862.0 7.5 100 10.37  7.48,57
890.3 8.7 100 11,85 7.88 147
954.7 -5.7 100 3.80 2,48 (1

1002.4 -2.9 98 4,71 2,98 73

9 Pebruary, 1929.
9‘3.0 -15.2 74 1.‘6 0-9?
875.0 -1,5 77 4.16 2,96
8565.9 3.6 66 5.18 3.77
8717.2 -0.9 74 4.20 2.99
944 .4 -12.6 "7 1.60 1.06
1007.2 -8.1 ™ 2.38 1.47

10 Pebruary, 1929,

1014.9 -6.8 58 2.01 1.25
973.5 -9.4 53 1.46 0,93
91‘.5 -5.5 28 0085 0.5.
871,4 -1.4 25 1.36 0,97
851.6 -8.0 55 1.71 l.u
871.4 -0.6 26 1.51 1.0‘
939.0 -5.3 21 0.83 0,65
968.7 -2.1 31 0.88 0,67

1015.5 -6.0 53

1.58

0.97

-a.ﬂ

-10. 0
-7.2

[
ODDPDOOHO

“ s o 0 & @
- OHO M



24-A
GROESBECK, TEX.

11 February, 1929,

Alt, Press. Temp., f. e. Q. e.
141 1019.1 -3.0 78 3.72 2.27 -4,
305 998.2 -1.8 53 2.79 1.74 -1.8
817 935,6 -4,8 56 2.30 1,53 0.3
1005 913.4 -3.0 35 1.67 1.14 4.1
1186 892,7 -3.9 32 1.41 0.98 5.0
1317 878.1 -3.6 24 1.09 0,77 6.7
1970 808.2 -5,6 19 0.73 0.56 11.3
2083 796.7 -5.,2 19 0.75 0.59 13.0
2174 787.4 -5.8 17 0.66 0.62 13.7
2856 722,3 -3.8 11 0.49 0.42 22.6
3488 666 .5 -7.0 9 0.31 0.29 26,0
3641 653.3 -6,6 7 0.25 0.24 28.2
4361 595.9 -11.1 6 0.14 0.15 30.8
4963 5651.0 -13.5 7 0.13 0.16 35.3
3511 665.6 -6.1 6 0.22 0.21 27.0
2652 742.3 -3.3 5 0.23 0.19 21.0
2176 788,.4 -6,1 5 0.18 0.14 13.0
1326 878.1 ~-1.9 7 0.37 0,26 8.6
902 926,2 =3.9 9 0.40 0.27 2.3
496 975.0 -3.4 35 1.61 1.03 -1.3
141 1019.4 1.0 64 4,20 2.56 -0.6
12 February, 1929.
141 1010.2 -2.9 87 4.18 2.58 -507
316 988.4 2.0 432 3.03 1.91 3.2
869 922,7 -0.3 43 2.56 1.73 6.0
1031 904.2 0.5 16 1.01 0.70 8.6
1379 865.7 -1.4 14 0.76 0.56 10.0
1772 824.1 0.0 13 0,79 0.60 15.8
2262 774.8 -2.4 38 1,90 1.53 18.3
2531 749,11 -0,9 33 1.87 1.56 23.2
2647 738.1 -1,6 39 2.09 1.76 23,3
3841 634.9 -7.2 19 0.63 0.62 30,0
3067 701.1 -0.7 18 1.04 0.93 28.0
2797 725.1 -1.4 33 1.80 1.55 25.0
2413 755,.2 -0.3 33 1,97 1.62 23.0
2110 790.3 -1.2 47 2.60 2.04 17.8
1816 819.8 0.7 31 1.99 1.52 16.8
1555 847.0 -0,5 29 1.70 1.25 13.1
1174 888.2 0.6 26 1,66 1.17 10.0
949 913.4 0.1 34 2.09 1.42 7.7
534 961.7 2.2 41 2.94 1.90 5,8
333 985.9 1.5 45 3.06 1.94 2.8
141 1009.6 3.8 54 4,33 2.66 3.0



25-A

GROESBECK, TEX.,
13 Pebruary, 1929,

Alt, Press. Temp. f. 6, __ 9. e.
141 1003.7 1.2 88 5.86 3.64 1.0
363 976.4 0.2 83 5.15 .28 2.1
403 971.6 4.7 54 4,61 2,95 7.2
1137 887.8 3.3 41 3.17 2,22 12,7
1608 837.6 2.3 40 2.88 2.12 17.2
1799 818.0 5.0 33 2,88 2.19 21.3
2578 742,.8 -1.6 34 1.82 1.53 22.6
3248 683.0 -5.3 33 1.30 1.18 26.0
2584 742.8 -0.6 35 2.06 1.72 24.0
1915 807.2 4,6 33 2.80 2.16 22.5
1720 826.6 2.9 38 2,86 2.15 18.5
1171 884.4 5.0 &6 .14 2.22 15,0
776 928.4 4.5 36 3.03 2.04 10.8
553 954,.6 -0.9 67 .80 2.48 2.8
141 1004.7 2.3 81 5.84 3.61 2.0
14 Pebruary, 1929,
141 999.8 1.3 95 6,37 3.97 1.3
443 963,82 6.2 58 5,50 3.66 9.0
848 916.8 6.9 41 4.08 2,77 14,0
1227 875.3 4.5 88 7.41 5.27 17.3
1643 832.0 8.5 27 3.00 2.26 24,0
2793 722.5 1.1 29 1.92 1.66 28,1
2364 672.9 -3.3 34 1.87 1.78 31.8
2925 711.5 1.0 26 1.71 1.50 28.2
1878 809.2 9.5 23 2.73 2,11 27.2
1652 832.0 5.3. 94 8.38 6.27 20.8
1450 852,9 7.0 94 9.42 6.88 20.0
993 901.6 6.2 o7 9.20 6.36 14.7
8556 916.8 4.4 64 5.35 3,64 11.8
470 960.8 7.4 52 5,36 3.48 11.0
141 1000.2 4.1 85 6.96 4,34 4,0



26-4

GROESBECK, TEX,
15 Pebruary, 1929,

Alt. Press, Temp. £f. 8, Qe Q.
141 995.9 6.5 100 9.54 5.96 6.7
259 981.6 5.4 100 8.97 5,70 7.1
506 952.4 6.1 100 9.41 6,17 10.0
871 911.0 5.5 100 9.03 6.17 13.0
1394 855,0 9.8 38 4,61 3,36 23.0
1830 811.2 7.2 32 325 2.50 24,7
2829 717.2 -0,6 61 3.54 3.08 27.0
1599 834.1 8.5 25 2.78 2.08 24,0
1124 883.2 11.0 32 4,20 2,96 21.3
827 915.7 4,8 98 8.43 5,72 12.0
515 951,.2 5.5 98 8.85 5.80 9.7
259 981.6 4,3 100 8.30 5.27 6.0
141 995.9 5.6 100 9.09 5.68 6.0
16 Pebruary, 1929.
141 1002.6 0.8 92 5.95 3,70 0.8
395 971.5 1.4 60 4,06 2.60 3.9
495 9569.4 1.4 60 4,06 2.64 4,
931 908,.7 =2.,2 68 3.47 2.38 5.1
15256 843,5 -1.8 54 2.85 2.11 12,1
2277 767.1 -5,0 32 1.29 1.056 16.3
2984 700.6 -9.1 21 0.59 0.53 19.3
3184 682,9 -8,3 17 0.52 0.4"7 23.0
3364 667.4 -8.8 15 0.44 C.41 24,0
3586 648.6 -6,0 11 0.41 0.39 29.3
2132 637.7 -6.4 10 0.36 0.35 30,3
3218 681.9 -3,8 b 0.22 0.21 28.0
2803 718.6 -5.4 5 0.20 0.17 2l.2
2610 736,6 -5.5 6 0.23 0.19 19.0
1608 836.8 =0.5 13 0.76 0.57 14.0
1298 868.9 0.5 18 1.14 0.82 12,1
520 957.0 1.0 30 1.97 1.28 4.5
141 1003,.1 3.0 "8 5.91 3.68 3.0



27-A

GROESBECK, TEX.
17 February, 1929.

Alt. Press. Temp. £, e. Q. e.
141 998.1 5.0 79 6.89 4,30 5.0
694 933.2 9.0 32 5.67 2.45 14.7
1056 893.3 8. 29 3.15 2.20 17.5
1434 853.3 9.5 22 2.54 1.85 22.3
2033 793.5 5. 19 1,76 1,38 25.1
2166 780.8 5,9 7 1,58 1.26 26,3
av45 727.3 2.2 16 1.15 0.98 28,8
2973 707.3 2.6 7 0.52 0.46 31.8
3545 658.9 -0.2 6 0.36 0.34 24,7
2959 709.3 3.4 6 0.47 0.41 32,3
2799 723.3 2.7 7 0.52 0.45 29.7
2065 791.3 8.0 9 0.97 0.76 27.5
1833 813.9 7.6 10 1.04 0.80 25,0
1486 849.2 9.2 12 1.40 1.03 23.0
1452 8652.4 9.0 12 1.28 1.01 22,2
1236 874.9 10.3 19 2.38 1.69 21.7
737 929.6 6.5 55 5.32 3.56 12.8
141 999.0 10.7 64 8.24 5,14 10,7
18 February, 1929,
141 997.3 9.5 95 1l1.28 7.03 10.0
513 9563.7 12.8 92 13,60 8.88 16.8
792 922.8 12,7 67 9.84 6.65 19.3
1083 891.4 15,0 21 3.58 2.50 24,7
2094 790.1 7.9 13 1.38 1.09 27.8
1108 889.1 14,6 16 2.66 1.86 24¢.7
7 925.1 11,1 91 12,02 8.10 17.8
448 962.2 13.3 89 13,60 8.78 16,5
141 998.2 9.9 96 11.71 7.32 10.0
19 February, 1929,

141 1000.0 -0.6 96 5.58 3.47 -0.6
569 947.8 -3.6 98 4.45 2.92 0.8
744 927.6 4,5 98 8.25 5.54 10.7
634 940,6 -2.3 98 4.96 .29 2,5
141 1000.7 -1.0 92 5.18 .22 -1.0



28-A
GROESBECK, TEX.

20 February, 1929,

Alt. Press., Temp., f. e. Q. o.
14T 999.7 ~3.4 87 4,01 2.50 -3.4
522 952,3 -7.1 100 3.37 2.20 =3.3
855 913.4 3.0 45 3.41 2,32 10.2
1131 883.3 4,8 38 3.27 2,31 15.5
1426 851.9 4.4 41 3.43 2.51 17,3
1149 881.1 4.8 37 3.18 2.25 15,2
1025 894.8 3.0 45 3.41 2,37 12.0
480 958,3 -6.6 100 3.52 2.29 -3.3
141 1000.7 -3.2 93 4,36 2,72 -3.2
22 Pebruary, 1929.
141 1012.9 1.5 93 6.33 .68 0.5
429 977.3 -2.0 100 5,18 3.30 0.0
528 965.4 -1.1 88 4,91 3.17 1.8
679 947,5 -1.9 91 4.76 3.13 2,5
979 9128.6 2.4 40 2.90 1.98 9.8
1082 901.2 2.8 33 2.47 1.71 11.3
1476 858.9 3.2 30 2.30 1,67 15,7
1211 887.7 3.7 30 2.39 1.68 13.2
975 913.8 2.3 31 2.24 1.53 9.7
835 930.0 3.2 33 2,53 1.69 9.0
545. 964.2 -1.9 100 5,23 3.28 1.0
141 1014.1 1.9 92 6,44 3.95 0.7
23 Pebruary, 1929.
141 1013.1 1.0 92 6.04 3.70 0.0
286 995,3 5.2 64 5,66 3.55 5.5
640 953.0 2.8 73 5.45 3.56 6.8
843 929.4 3.5 27 2.12 1.42 9.7
1170 892.6 2.8 14 1.06 0.73 12.0
1471 860.1 5.2 8 0.71 0.51 17.8
2309 776.1 3.5 26 2.04 1.64 24,7
1662 840.4 5.5 16 1.44 1.07 20.0
1401 867.9 5.1 16 1.40 1.00 17.0
1255 883.6 3.4 17 1.32 0.93 13,7
946 917.8 4.3 18 1.49 1.01 11.8
743 941.1 3.5 21 1.65 1.09 8.6
520 967.3 4.3 29 2.41 1.55 7.2
330 990.3 2,7 69 5.12 3.22 2.8
141 1013.5 4,5 82 6.90 4.24 3.5



584
607
1248
1690
1250
541
329
141

141
601
1314
512
141

141
579
919
506
141

141
509
1344
2224
2690

29-4A

GROESBECK, TEX.
24 PFPebruary, 1929,

607 52%7
52713257
1963206
TI-8(32Y 8
V.0 ¢ .3?" &

Alt. Press. 1 4 £, e. . Q.
141 997.1 Ee.ﬁ S AT 6,97 10.2
942.8 11.5 92 12.48 8.24204 16,5
872.7 Y7 94 9.88 7.0417 ¢ 18.0
827.1 5.0 96 8.37 6.3015.% 20,7
872.7 8.2 96 10.44 745 |2 19,5
950.0 12.0 84 11,79 ¢ 16,2
o4 .4 8.8 96 10.87 6.96 11.0
996,.7 10,6 91 11.63 7.37 10.2
25 February, 1929.
984,82 19.4 84  18.93 12.00u0: 20.7.
933.0 16,4 o7 18,10 12.,10703 22,3
857.5 11.9 99 13.79 10,03 :7; 24,5
942,65 16,6 95 17,96 11.8724% 22,0
984,1 19.4 84 18,98 12.00 %0¢ 20,7
26 February, 4929,
994&5 5.2 97 8.57 5.88 6.0
943.4 8.0 41 4,40 2,90 12,8
905,6 10,6 23 2.94 2.03 18.7
961,.9 7.2 35 3.56 2.32 11,5
9965.3 4,7 o7 8.28 5.17 5.0
27 Pebruary, 1929,
991.4 8.1 70 7.56 4,75 9.0
948.2 10.4 31 3.91 2.57 15.0
857.6 7.1 20 2.02 1.47 20,0
770.1 2.0 96 6.77 5.47 23,5
727.0 -0,3 100 5.96 5.10 26.0
663.4 -3.2 79 g.Mn 3.49 30,3

3421

(No descent)



30-A

GROESBECK, TEX.
28 February, 1929,

Alt, Press. Temp. f. 8. Qe
141 994.5 4.8 91 7.82 4,90
500 951.8 6.6 57 5,565 3.64
834 913.9 5.0 50 4,36 2.98
1056 889.5 7.0 40 4.01 2.80
1481 844.5 4.1 33 2.70 1.98
2200 762.5 =242 46 2.3b 1.92
3019 696.8 -5,9 37 1.28 1.23
25631 741,.8 -2.7 32 1.56 1.31
2293 764.5 -1.5 40 2,16 1.76
1537 840.1 4.7 30 2.56 1.90
1289 855,6 4.7 38 2.25 2,37
1016 895.3 8.0 40 4,29 2.99
827 916.3 7.0 47 4,71 3.19
504 953.0 7.1 65 6,56 4,29
349 971.2 5.4 86 7.71 4,92
141 996,23 7.4 86 8.86 5,43



31-A

ROYAL CENTER, IND.

1 FPebruary, 1929.

Alt, Press, Temp., £, 0. Qe o.
225 1006.2 -2"’I.2§ 82 0.72 0.44 -22.1
403 982.1 -23.4 98 0.74 0.47 -22.0
591 957,82 -21,1 100 0.94 0.61 -17.8
828 927.0 -20,8 100 0.97 0.65 -15,2
583 958,.4 -20,0 100 1.04 0.68 -16,7
356 - 988.4 -23.9 98 0.70 0.44 -23.0
225 1006.4 -21,6 82 0.73 0.45 -22.0
4 Pebruary, 1929,
2256 1000.4 -12,0 96 2.10 1,31 -12.0
4156 9756,.8 -12.6 100 2.10 1.34 -11,0
805 927.7 -7.2 38 1.27 0.85 -1.6
1317 869.0 7.3 30 0.99 0.71 3.5
1808 816.0 -7.0 &3 1.46 1.11 9.0
1406 859,2 -7.2 32 1.07 0.78 4.8
715 938,.6 -7.3 33 1.09 0.72 -2,6
283 979,.6 -9.8 66 1.76 1.12 -8,3
225 999,9 -8.2 83 2.5 1.59 -8.2
5 Pebruary, 1929. (a.m. flight)
225 990.3 -9.7 93 2.50 1.57 -9.0
480 958.4 «5,5 63 2.44 1.59 -2.1
781 922,56 -4,7 29 1.20 0.81 1.8
1318 861.9 -4,9 53 2.16 1.56 6.8
1651 826,0 -6,9 92 3.16 2.38 8.3
2004 789.4 -7.1 67 2.26 1.79 11,7
2365 753.9 -8.7 87 2.55 2.10 13.8
20156 788.4 ~7.8 76 2.41 1.90 11.0
1863 804.1 7.7 75 2.40 1.87 9.3
1734 817.6 -5,9 100 3.74 2.84 10,0
1623 829.1 -6,7 100 3.49 2.62 8.5
1208 874.3 -5.6 53 2.03 1.44 5.0
4 923,7 -3.2 36 1.69 1.14 2.8
660 937.2 -5.0 36 1.45 0.96 0.0
4322 964.7 -4,8 50 2.05 1.33 -2,0
225 990.6 -7.0 84 2.86 1.80 -6,5



32-A
ROYAL CENTER, IND.

5 Pebruary, 1929. (p.m. flight)

Alt, Press. Temp., £. e, Q. Q.

225 987.5 -1.4 76 4.13 2.61 -0.6

778 920.9 -8.5 100 4,58 3.10 3.0

799 918.5 -2.5 92 4,57 3.10 4.2
1007 894,7 -3.5 75 3.44 2.40 5.0
12388 852.5 -4.,4 100 4.34 3.10 8.3
2083 780.4 -5,.6 84 .22 2,57 14.6
1430 848.1 -4 .4 100 4,24 3.11 9.0

646 936.8 -3.0 98 4.67 3.10 2.0

5560 948.0 -3.6 82 3.72 2.44 0.7

226 987.7 -1.5 72 2.89 2.45 -0.6

8 PFebruary, 1929,

225 989.5 -1.0 92 5.18 3.25 =0.3
1343 868.8 -8.4 100 8.0l 2.18 .4
15662 824.,1 -8, 88 2.72 2.03 6.2
1848 803.0 -9.2 91 £.66 1.98 8.0
1991 789.0 -8.8 73 2.12 1.67 9.9
2436 745.0 -9.7 m” 2.07 1.73 14.0
2783 712.4 -8.6 50 1.48 1.29 19.0
2634 726.1 -8.3 59 1.79 1.53 17.6
2426 746.0 -9.3 75 2.08 1.74 14.0
2158 772.3 -9.5 71 1.96 1.68 11.1
1826 805.9 -8.5 69 2,06 1.59 8.5
1450 846.8 -8.1 ™ 2,38 1.76 5.3
1322 860.2 -8,5 95 2.84 2.06 3.4

937 903.8 -6.6 856 2,99 2.06 1.2

536 961.1 -4,7 92 .81 2,560 0.5

225 989.2 -1.8 79 4.16 2.62 -0.8



33-A

ROYAL CENTER, IND.
9 Pebruary, 1929.

Alt., Press, Temp. £, e, Q. Q.
225 992.6 -12,6 92 1.91 1.20 -12,3
365 975.8 ~15.0 100 1.67 1.07 -13.2
623 941.9 ~13.3 99 1.93 1.27 -9.0
e 928.4 -13.7 97 l.82 1l.22 -8.0
1445 845.7 11,7 67 1.51 1.11 1.3
2100 776.3 -11.0 52 1.26 1.00 8.8
2299 756.6 -10.0 50 1.21 1.08 12,0
2651 722.7 «11.5 55 1.26 1.09 14.0
2317 755.4 =-10.6 51 1.26 1.04 11.7
2044 782.5 -10.8 30 0.73 0.58 8.5
1519 838,1 -12,1 41 0.89 0.66 1.4
938 904.5 -12.7 72 1.48 1.02 5.2
538 963.0 -11.9 86 1.90 1.24 -8,0
357 975.8 -12.8 74 1.51 0.96 -10.9
225 992.7 -10.8 75 1.83 1.15 -10.4

11 February, 1929.

HOPUIWIODOO0ODNMOOO

225 997.6 -10.2 97 2.49 1.56 -10.
668 941,6 -14.6 100 1.73 1.14 -10.
15356 839.2 -18.1 100 1.26 0.93 -4,
2134 74 .4 -21.5 100 0.90 0.72 -2.
2401 746.9 -20.6 100 0.99 0.83 1.
5442 648.1 -24.7 92 0.61 0.59 8.
3573 636.4 -24.5 78 0.b2 0.51 1o0.
3937 605,.8 -26.5 ™ 0.42 0.43 11,
3170 673.3 -22,7 78 0.62 0.57 7.
1997 788,.9 -17,7 78 1.01 0.80 o
1440 850.1 -18.0 100 1.26 0.92 -5,
1153 883,5 -17.6 100 1.21 0.92 -8.
225 998 6 -10.1 80 2.08 1.30 -10.
13 February, 1929.
226 992,2 -7.2 o7 3.24 2.03 -6,7
530 95401 -805 100 5.04 1.99 -508
726 929.56 -8.3 100 .04 2.02 -2.7
1650 824.4 -12.1 100 2,17 1.64 2.8
715 930.7 -8.4 100 3.01 2.01 3.0
410 968.0 -8.2 100 .07 1.97 -5.8
225 99102 "'501 88 5.52 2021 -4.4



34-A

ROYAL CENTER, IND.
14 Pebruary, 1929.

Alt. Press, Temp. f. e. Q. o,
225 991.7 -12,6 96 2.00 1.26 -12.0
356 974.9 -14.4 96 1.69 1.08 -12,3
584 946.3 -10.32 96 2.45 1.61 -6.0
934 904.3 -10.5 53 1.33 0.92 -2,9
1690 819.2 -12,9 88 1.78 1.36 2.7
2622 724.0 -18.9 92 1.07 0.92 6.0
2824 704.5 -17.1 20 1.23 1.09 1.0
3428 649.6 -22.8 92 0.74 c.71 10.4
2727 714.3 -18.6 o7 1.15 1.00 7.5
2066 780.0 -13.6 92 1.76 1.40 5.7
1893 798.0 -14.6 92 1.59 1.24 2.7
1023 893.9 -9.9 o 2.56 1.79 -1.4
746 926.3 -=9,3 98 2.72 1.83 -3.2
608 943.1 -10,5 100 2.51 1.66 -6.0
225 990.5 -5.0 74 2.98 1.87 -4.3
15 Pebruary, 1929.
225 990.0 -11.0 100 2.40 1.51 -10.2
381 970.2 -7.0 82 2.79 1.79 -4,6
660 936.3 -6.6 63 2.22 1.47 -1.4
1495 940.0 -13.4 81 1.56 1.16 0.0
1840 802.8 -10.0 30 0.79 0.61 7.1
1982 788.0 -9.9 30 0.79 0.62 8.9
1710 816.6 «10.0 26 0.68 0.52 6.0
1394 8560.9 -12.5 67 1.41 1.03 0.0
1001 896.5 -9.1 76 2.15 1.50 -0.6
334 975.5 ~-6.0 78 2.89 1.84 -4.0
225 989.0 -3.2 68 3.19 2,00 -2,3



35-A

ROYAL CENBER, IND,
16 Pebruary, 1929,

Alt. Press, Temp. £. e,
225 984,56 -7.0 b .
468 954,.5 -6.2 75 2,73
1065 884.5 -6,4 60 2.15
1493 837.0 -9,.2 58 1.63
1684 816.8 -9.,0 36 1.03
1949 789.3 -10,9 32 0.77
2064 777.6 -9,8 26 0.67
3070 682.4 -12,3 18 0.328
4267 581.8 -22.5 18 0.15
4616 554.0 «25,7 57 0.34
3692 627.7 -19,0 41 0.47 .
2817 706.3 -13,6 37 0.70
2711 715,1 -14,3 45. 0.80
1865 798.8 -7.3 40 1.32
1651 821,.1 -8.0 39 1.22
1490 838.1 =6,5 38 1.35
10568 885.4 -5,0 . 54 2.18
576 940.8 ~=Re6 68 3.35
225 982.9 2.6 60 4,42
17 February, 1929,

225 984,9 7.2 65 6,60
628 937.3 1.4 82 5.54
1340 857.2 -2.,6 79 3489
2027 85,7 4,5 56 2.36
29563 697.4 -11,2 73 1,72
2121 776.2 -6,1 68 2,50
1561 833.5 =33 74 3.44
13249 856,1 -3.2 98 4,60
659 933.1 2.8 79 5.90
361 967,.9 5.7 74 6.78

1,78
1.52
1,21
0.79
0.61
0.54
0.35
0.16
0.38
0.47
0.62
0.70
1,03
0.93
1.00
1.54
2,22
2.80
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Alt 0

616
9209
1573
2604
2871
3075
2423
1988
1618
1488
1293
961
7
531
225

225
517
846
1180
1330
1156
601
534
225

225
663
889
1786
934
414
225

36-A

ROYAL CENTER, IND.
18 Pebruary, 1929,

"8.8

Press. Temp. f. e, Qe 0.

. -6,9 92 3.16 1.98 -6.3
945.1 -12,0 100 2,19 1.44 -7.5
909.4 -14,.6 100 1.73 1.18 -7.4
835.0 -3.9 38 1.68 1,25 10.4
706.5 -10.8 an 0.90 0.79 17,0
688.0 =-12,7 51 1.05 0.95 17.3
760.,3 -9,6 44 1.19 0.99 13.3
845,.8 -7.8 50 1.58 1.16 5.3
867.5 ""7.4 49 1.61 1015 3.8
905 0‘5 .'10 .'8 58 0195 Oo 64 —5. 2
927.3 -13.9 97 1.79 1.20 -8,8
957.8 -12,7 97 2.00 1.30 -9,3
996.6 -7.8 85 2,69 1.68 -7.3

19 FPebruary, 1929,
993.56 -13.0 96 1.92 1.20 -12,.8
955,8 -17.0 100 1,39 0.90 -13.5
914.8 -16,8 100 1.41 0.96 -10.2
874.9 -1704 100 1‘54 0095 —705
8567.7 -15,8 100 1.65 1.12 -4,1
878.1 -16.9 100 1.40 0,99 -7.2
945,23 -14.8 100 1.70 1.12 =10,3
953,17 -16,3 100 1.48 0.97 -12.8
99505 -12.2 89 1.91 1020 -11.7

20 Pebruary, 1929,
99’7.0 -11.4 "8 1:80 1.12 —1100
942.1 -17.4 84 1.13 0.75 -13.0
912.7 -18,5 92 1.10 0375 -11.8
90605 -1605 40 0058 0040 —9.5
970.7 -13,2 59 1.16 0.74 -11.0
994.8 63 1.83 1.16 -8.4



DO ONDE10 NI N

NONONNVONOWAODOW

*6361 ‘Lawniqed 13
*QNI ‘¥TINTD TVIOM

V=LE

‘T~ 83°2 3°1- L°666 G633
‘0~ 28°T 2y~ 3°636 369
‘P $9°1 g 3= 3°816 L68
°8 G6°0 g°g~- 9°0%8 G6ST
°g TL°0 g°er~ 6°¥SL 8292
°3T G9°0 peor~ 9°6TL 6843
] 68°0 8 ¥I~ 2°¥¥L 1262
‘L gL*0 T°1T~ G° 984 0113
°g 9¢°T 6°¢- 2°368 L3TT
. 69T y°g- 8°L06 686
*g- Ggo°T T°8= G°G96 66¥
‘g~ 26°T 8°g- T°000T 933
*6361T ‘Axwvnzqed 23
(3ueosep ON)

12°0 g°g3~ ¥ ¥¥9 1382

¥3°0 g° 6T~ L°¥3L 8893

92°0 6°8T~ L°68S4 g0g2
63°0 ¥ P~ 8° 198 ¥921
L8°0 9°9T~ 0°968 T90T

LO°T L FT~ 9°gc6 LG

gL°0 g°8T~ L°VL6 2%

16°0 8°pT- $°000T g32

*636T ‘Axsnxqed 33

‘g= 00°2 9°p= 0°%86 833
°g- 08°t 0°0T~ G°926 19
3= L3°T g°3T~ 2°¥88 0301
°3 43°T 2°6- g°oL8 TATT
‘4 2L°T 6° L~ g°828 @gaT
8 18°1T A 4 R T°094 9122
‘0T ST T o0 %I~ T°634 1282
‘21 18°0 g2°91~ 0°689 G663
‘1T 93°T 1°%L~ 9°134 $092
‘It 9%° T g 1T~ 2°2384 e823
°9 92°T S ) 2°884 G361
°g o%°'T g o1~ 6°L18 I99T
*g= 82°T T°21~ L°g68 996
d LS°T 21T~ 2°TIT6 318
‘9= 8% T 8°TIT~ G928 309
* 4= $8°T g g- g°2eé _832
‘9 ‘® *dwe ], °‘g880xJ 41V



38-A

ROYAL CENTER, IND,
24 PFebruary, 1929,

Alt, Press Tem £ 8, Qe 0.
T 990.4 % 68 4.8  2.76 2.8
438 . 964,6 -0,2 61 3,67 2,37 2.8
651 939,1 1.6 51 3,50 2,32 7.0
1049 894.1 0.5 "3 4,62 3.22 9.3
1928 800.3 -6,3 93 3,36 2.62 11,3
2181 74,9 4,3 46 1,97 1,59 16,3
3527 653.0 33,3 27 0,64 0.61 25,2
2650 731.7 4,6 26 1.08 0.92. 20,5
1961 798,2 -1,7 31 1,66 1,28 16.8
1922 802.4 3,1 80 3,78 2,93 14,6
1653 830.0 -2,4 80 4,01 3,00 12,6
1151 883.8 2.6 75 5.62 3.88 12,5
1047 895,2 2.9 79 5.94 4,13 " 11.8
686 936,0 0.6 67 4,27 M- 5B
225 990,9 6.2 58 5.50 3,45 7.2
25 February, 1929,
225 986.8 3.2 71 5.45 3,44 9.6 4.4
553 947.9 6.3 61 5,90 $.889 7 11.0
763 923,7 5.3 56 4,99 3.38 75 12,0
2026 789.0 «1.3 53 2.91 2.295.7 18.0
2276 764,.6 wlsR 53 2,93 2,38 9 20.7
3500 654.5 -8.3 95 2,89 2,76(5 26,2
1982 793.2 «1.5 87 4,78 8,76 v 17,2
1689 822,9 -0.6 63 3.66 2.77 6.9 16,8
1119 883.0 3.7 82 6,68 4,61 ][5 13.8
482 954,82 8.2 72 7.83 65,1012 12.3
225 984.3 7.6 "3 7,62 4.84)2; 9.1
- 26 February, 1929. ,

225 974.7 8.2 96 10,44 6.68 |, 710.5
662 924.2 5.6 96 8.73 5,88 |47 12,8
1166 868.8 1.6 100 6.86 4,92 )21 13,3
1328 851.6 4.4 48 4,01 2,92 73 17.8
1450 838.7 3.3 44 3.41 2,53 (317.9
1166 868.8 1.6 98 6.72 4,82121 14,6
862 902.1 3.2 82 6.30 4,35 10911,7
647 926,53 4.4 99 8.28 5,57 1*911,0
225 975,53 8.0 90 6.18 15510.1
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39=-4A

ANACOSTIA, D.C.
1 Pebruary, 1929,

Alt. Press, Temp. f. e, Q. e.

%4 1024.0 -2.7 56 2.00 1.62 -4,5
308 986.0 -3.,2 57 2,00 1.68 -2.0

. 1214 878.0 -9.2 66 1.40 1.22 1.0
1458 850.0 -10.8 61 1.10 1.07 2.0
1803 814.0 -9.8 60 1.20 1.22 6.5
2464 748.0 -11.3 60 1.10 1,22 12.0
2958 702.0 -14.0 50 0.70 0.83 14.0

2 Pebruary, 1929.

34 1029.0 -3.4 57 2.00 1.60 -5.5
1224 875.0 -12.4 617 1.00 0.95 -2.0
1885 802.0 -11.3 53 0.90 0.93 6.0
2215 768.0 -11.5 45 0.80 0.86 9.0
2896 702.0 ~-16.4 44 0.50 0.59 11.5

4 PFebruary, 1929,

24 1030.0 =27 70 2.40 1.93 -6,0

543 959.0 -4,4 71 2,30 2,00 -1.0
1112 89L4.0 -7.8 74 1.80 1.68 1.5
19056 805.0 -7.4 62 2.00 2.07 10.0
2458 746.0 -11.7 62 1.00 1.03 12.0
2591 733.0 -14,2 54 0.70 0.79 10.0
2794 713.0 -14.8 41 0.50 0.58 12.0

5 February, 1929,

34 1028,0 -5.,2 88 2.60 2,10 -7.5
112 1012.0 -6,1 89 2.50 2.08 =7.0
406 973.0 -3.6 73 2.50 2,12 -1.,5
812 926.0 -5.4 69 2,00 1.80 2.0

1117 888.0 -5.,4 57 1.60 1.50 5.0

1514 846.0 -7.3 56 1.40 1.37 6.0

2337 759.0 -6.4 35 0.80 0.88 16.0

2997 697.0 -9.5 25 0.50 0.60 20.0
7 Pebruary, 1929,

34 1006.0 8.4 68 5.60 4,63 8,0

924 894,0 1.4 78 4,00 3.78 10.5
1330 845.0 3.5 52 3.00 2.95 17.5
1889 789.0 2.6 50 2,80 2,95 22.5
2320 745.0 1.9 30 1.60 1.79 26,0
2906 692.0 "2.5 18 0070 0084 2800



40-A

ANACOSTIA, D.C.
8 February, 1929,

Alt, Press, Tenp. f. €. Do e.

34 1024.0 =0.1 o7 2,40 B.56 =2.0
427 971.0 0.1 84 3.90 3.34 2.5
610 947.0 -0.4 84 3.70 3.25 4.0

1168 880.0 0.5 60 2,90 2.74 11.0

1966 795.0 0.6 42 2.00 2.09 19.5

2819 712.0 -6.0 80 2.20 2.57 21.5
12 Pebruary, 1929.

34 103500 -004 50 2. 20 1.77 "3.0

700 945.0 -6.,2 51 1.60 1.40 -2.0
2133 785.0 -13,6 50 0.70 0.74 5.0
2326 774.0 -1Z,7 42 0.60 0.64 7.5
25690 747.,0 -11.6 33 0.60 0.67 13.0
2644 742.0 -11.0 26 0.50 0.56 14,0
2720 734.0 -12.,6 22 0.40 0.45 12.0

13 PFebruary, 1929,

24 1028,.0 -2.3 69 2.67 2,16 -4,5
416 975.0 -6,6 65 1,77 1,51 -4,5
863 920.0 -7.7 66 1,67 1,561 -1,0

1128 887.0 -8.8 "2 1,67 1.56 1.0

1615 831.0 ~10,4 71 1.36 1,36 4.0

1829 810.0 -10.6 62 1.26 1.29 6.0

1971 794 .0 -10.8 64 1,26 1,32 7.2

2616 732.0 -11.2 57 1.05 1.20 13.8

2885 705.0 -13,7 51 0.75 0.88 14.0
14 Pebruary, 1929,

34 1020.0 3.5 89 3.10 2.53 -5,0
498 960,0 -3.8 92 3.10 2.68 -0,5
996 903.0 -4,5 74 2,30 2.12 3.5

1341 862.0 -4,5 78 2,30 2.22 7.2
1615 833.0 =b.,4 74 2.20 2.20 9.0
1900 805.0 -647 69 1.80 1.86 1045
2825 712.0 -14,6 86 1.10 1.28 12.0



Alt,

670
1415
2408
2550
2758
2085

34
306
1041
1905
2215
3221

34
254
732
9565

1524
1707
2134
2388
26567

34
1016
1250
1422
1606
2640

4l1-A

ANACOSTIA, D.C.
18 Pebruary, 1929,

Press, Tem £, e. . e.
0 . ‘. > ‘cﬁ 3?5. 55’ 3.0
938.0 75 44 3,40 3.01 3¢ 1840
852.0 4.1 30 1,80 1,76 /.8 17.5
755.0 -2.9 28 1,00 1,10 '/ 20.0
1‘1.0 -sls 51 1.’10 10’% 12. 31.0
"8000 -‘.-0 85 0(80 0"2 69‘ 85.0
692,0 -6,8 39 1,00 1,20 ‘T R3,0

19 Pebruary, 1929,

1018.0 1.1 87 4,30 3.68 0.0
978.0 1.4 75 3.80 3,22 3.2
906.0 8.0 45 2,60 3.30 17.5
802.0 2.0 48 2.50 2.58 20.0
672.0 1.0 a7 1.80 1.94 28.2
6?9.0 -'".5 57 1‘“ 1.71 “.o

20 FPebruary, 1929,

108200 -501 “ 1.90 1.55 -‘.8
990.0 -6.0 64 1.80 1.51 -5.0
929.0 -9.1 70 1.50 1.34 3.5
903.0 -10.6 66 1,30 1.20 -2.5
836.0 -10.3 59 1.10 1.09 3.7
816.0 "'10.‘ 60 1'10 1.11 5.7
771.0 ~-6,6 38 1,00 1.08 14.0
7‘8.0 -7.5 50 0. "0 Odva 1660
7282.0 -8.9 32 0.70 0.80 17.5

23 February, 1929,

105000 "0.6 51 8.20 1-77 -5.0
’00.0 -1018 ‘5 0."0 qu —8.0
873.0 -10,1 48 0.90 0.86 0.5
8566.0 -8.8 49 1.10 1.07 4,0
853.0 "'B.‘ 49 1i1° 1‘10 600
737.0 48 0.50 0.56 7.2

1643
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