JUNE 1, 1923]

preparing a stain on the basis of saturated
alcoholie solution is not an ideal procedure. At
the present time it is perhaps the best method
possible, since many different brands of stain
are available which vary greatly in their total
dye strength without any indication to the pur-
chaser as to what their actual dye content may
be. Solutions made up as recommended in the
previous article will certainly be more nearly
constant than those prepared on the basis of
dry weight under such eircumstances as these;
but the procedure is far from satisfactory.

The ideal to be hoped for is this: That every
manufacturer of stains print on his label the
actual dye content and the moisture content of
the particular batch of stain on which the label
is placed; and that every one publishing stain
formulae prepare them on the basis of weight
of pure dye. Such staining formulae will be
very different from the ones found in the lit-
erature at present, because most of the latter
were prepared on the basis of stains that were
seldom more than fifty per cent. actual dye
strength. Of course, it is too much to expect
such a revolution in the preparation of staining
formulae immediately; but the first step has
already been taken in that one of the stain ,é,om-
panies has promised to place on every label the
information concerning dye strength and mois-
ture content which is necessary. Any one
writing a text book or article in which stain
formulae will be given is urged to pay attention
to this fact and so far as' possible to cooperate
with the commission in publishing stain for-
mulae in standardized form. The commission
will be very glad to cooperate with any one who
wishes to adopt this new form of stain formulae
and will furnish any necessary information
which is available.

COMMISSION ON THE STANDARDIZATION OF
BIOLOGICAL STAINS.
H. J. Coxn

Chairman

“THE NEW AIR WORLD”

Ix Science of March 30, Dr. William J.
Humphreys, under the caption “Three of a
Kind,” eriticizes my recent book, “The New Air
World.,” His criticisms are so lacking in ac-
curacy that I assume you will allow me
space in which to answer some of them. It is
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a fact that I shall be glad to verify with docu-
mentary evidence for your inspeciton that this
book has_been highly commended by many
scientists of high standing and that to my
knowledge there is not an unfavorable eriti-
cism of it except by Humphreys and Alexander
MeAdie.

In 1910, through the Appleton Press, I pub-
lished a college text-book called “Descriptive
Meteorology.” 1In the preface of this book it
is clearly stated that I “consulted with and re-
ceived valuable aid from Professor W. J. Hum-
phreys on many technical points in the physics
of the book,” and it is a fact familiar to many
officials of the Weather Bureau that Hum-
phreys read every galley ploof and every page
proof of that book and that I made changes in
my original copy as the result of his suggestions
and that this book had his approval, as it was
intended for the teaching of the observers and
others of the bureau with whom he was expected
to be in close association in the future. Now
any one in comparing this book with the one
that Professor Humphreys now so severely
criticizes and which he says “contains scores of
errors and numerous loose and inaccurate state-
ments” will see, that the second book is simply
the first book stated in popular language for
the lay reader and for pupils of the grammar
schools, with the addition of a few entirely new
chapters, and these new chapters he has not
specifically attacked. Much of what he ap-
proved then he disputes now.

First, he objects to the book because it con-

_tains material “merely of the grammar-school

grade,” when in point of fact the author did
not intend it for anything more, saying in his
introduction: “an effort (is) made to tell a
simple story that will awaken curiosity and lead
the reader to wish to know more and more of
the mysteries of the atmosphere.”

Second: he quotes from page 8 of my book
the statement that “The atmosphere is thus by
the absorption of radiation warmed largely
from the bottom upwards, which accounts for
the perpetual freezing temperatures of high
mountain peaks, although they are nearer the
sun than are the bases from which they rise.”

Then he says: “This, as any physicist knows,
is & wholly inadequate explanation of the phe-
nomenon in question.” But he withholds from
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the reader the fact that page 8, from which he
extracted only five lines, contains what I believe
a competent person would regard as a “wholly
adequate explanatxon ” It is as follows:

Oxygen and mtrogen, which form the greater
part of the atmosphenc gases, absorb compara-
tively little of the solar rays, while water-vapor,
which constitutes a little more than one per cent.
of the atmosphere and which remains elose to the
earth, absorbs large quantities. From the fact
that one half of the atmosphere, including nearly
all of its water-vapor, lies below an elevation of
three and one half .miles, it becomes evident that
the greater part of the absorptlon of the sun’s
rays must take place in the lower strata. On eclear
days the atmosphere absorbs nearlv one half of
the sun’s rays; the remainder reaches the surface
of the earth, warms it and in turn is radiated
back into the air—with this difference: that as
earth radiation the wave motion of the rays is
longer and slower than it was when the rays en-
tered our atmosphere as solar radiation. In this
_slower form the rays are more readily absorbed.
The atmosphere is thus warmed largely from the
bottom upwards, which accounts for the perpetual
freezing temperatures of high mountain peaks,
although they are mearer the sun than are the
bases from which they rise.

Now read the explanation that Humphreys
gives of this phenomenon in his eriticisms pub-
lished in Screxce on March 30 Iast and judge
as to whieh is the more lucid and “adequate” :

Absorption at the surface in excess, on the
average, of radiation; and radiation of each por-
tion of the upper air, up to eleven kilometers,
roughly, above sea level, in excess, on the average,
of absorption, are the necessary and sufficient
causes, through the convection thus maintained, of
the practically continuous state of decrease of
temperature, in this lower portion of the atmos-
phere, with increase of height,

Talk about “loose and inaccurate” state-
ments! I submit this as a sample of incoher-
ency well knitted together; and it is about as
“inaccurate’” as anything well ecould be, for no
one ever hefore heard of “convection” being
“thus maintained.” I must further émbarrass
Professor Humphreys by stating that the ex-
planatlon given by me in “The New Air World”
and which he criticizes may be found substan-
tially in substance on page 82 of “Descriptive
Meteorology” hereinbefore mentioned, which he
carefully read and approved before it was pub-
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lished and he never has mpixdiated the credit

given him in the preface of that work.
Third: he disputes my statement about the
hour of maximum temperature reversing from

‘day to night at the altitude of about one and

one half miles and says that if I “had first
studied the records” I would have found that
“the lowest temperature at level ¢s at night, or
more exactly at 5 to 6 A. M., substantially as at
the surface.”

Here again the cold records will embarrass
Professor Humphreys, but I will have to leave
him to contend with Dr. William R. Blair and
Professor Charles F. Marvin, chief of the
Weather Bureau, with whom he comes squarely
into conflict. As chairman of the sub-committee
on the relations of the atmosphere to aeronaut-
ies, submitted to the National Advisory Com-
mittee during the World War, Professor Mar-
vin approved report No. 13, written by Dr.
Blair. On page 46 of this report it is stated:
“The afternoon maximum temperature disap-
pears between the 1.5 and 2 kilometers levels
in the summer months and between 1 and 1.5
kilometers levels in the winter months,” and
pages 47 and 48 diagrammatically present the
information and show Humphreys in error.

I have answered specifically but three of
Professor Humphreys’ eriticisms, but I think
these answers are sufficiently “adequate” to
show the nature of all of them.

Winris L. Moore

With your kind permission I shall veply
briefly to the above rejoinder.

So far as I know (and I have inquired at the
library of the Weather Bureau) none of the
eminent scientists who “highly commend” “The
New Air World” has published his commenda-
tion in a reputable scientific journal.

If any one is sufficiently interested and knows
meteorology I can show him more than one
hundred errors and loose statements in this
book.

As to my responsibility for the statements
that appear in “Descriptive Meteorology,” allow
me to say that Professor Moore is entirely too
lenient. I read not only the proof of this
book but also the original manuseript in its
different stages and removed an amazing num-
ber of errors. I also wrote chapter VIII and
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portions of some others; nor was I alone in.
making such requested contributions. Finally,
the late Cleveland Abbe put much labor on the
proof. In short, everything practicable wa4s
done, with the material in hand, to save the
bureaw’s, face.  Nevertheless, a number of er-
rors still remain in this book, including the in-
sufficient explanatlon of the cold of mountain
peaks. St s U 5 .
The longer quotatlon from “The New Air
World” does not help matters and would not
even if so rewritten as to be precise. From the
fact that the lower atmosiihere is a better ab-
sorber, in general, of solar and tcrrestnal ra-
d1at10ns than 1s the uppe1 , one mlo"ht Jump to
thc eonclus’lon that therefore the temperature
of the air must 1ap1dly decrease with increase
of elevation. , But, then, the Tower atnlosphele
is, in b'enelal a nlueh better radiator than is
the nppe1 an, and so one mlght w1th equal
TERson’ suppoee that the temperature of the air
must rapldly 1ncrease w1th lnclease of eleva-,
tion.  If" confronted w1th ‘the fact that the
lOWel atmosphere is both a better absorber and
a better radlato1 than is the upper he m1ght
gitess that there Would be but little ehange of
temperature w1th ehanrre of elevatmn ' In each
of these éases the ar G'ument i$ incon us1ve e
complete e*(planatlon, thouoh it ‘could be ela.b-
orated into a chapter. is onthned m the sen-
ténce “which l’rofessor Moore says he 1s unable
to follow———a summation’ approprrate to a’ sclen-
tific Journal and entnely “clear, as I know from
actual tests, ‘to’ those ‘who' undelstand the phe-
nomenon Yinder dlscussmn g

As'to the time of day at’ wlnch the mlmmum
temperature oceurs, on. the average, ‘at an altl-
tude (author does not state whether above sur-
face" or sea- Ievel) of one and a half nnles, let
me say that Dmes, in his paper “The chalacter-
lst1cs of the flee atmosphere, Meteorologlcal
Ofﬁce, London, 1919, 1ev1ews all the contnbu-
tlons, about half a dozen, ‘that’ up to that tlme
had’ been pubhshed on the da11y temperature
rang‘e “in the free air and concludes that’ this
range decreases 1ap1dly w1th helght and that
above two kllometers the range 1s so small that
it is unceltaln when elther the max1mum 01
minimum oceurs. Beginning with 1916, how-
ever, the Weather Bureau has collected a Targ fre
amount of information on this subgect which
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shows that at a mile and a half above the sur-
face at the station (Drexel) where this informa-
tion was obtained the diurnal temperature range
is small and that the minimum and maximum
temperatures, respectively, oceur, on the aver-
age (seasonal and annual), at about the same
times at this level as at the surface, as perhaps
one would expect to be the case, except at the
times and, places of strong vertical convection.
Professor Moore’s excuses for the above two
errors do not, as he implies, prove that he was
right in saying that at the altitude of 100 miles
the temperature is absolute Zero; that there
could be no atmosphere if the temperatule
were below —346° T.; that wrthout ‘dust there:
could be no hght that ozone is h1gh1y electr 1ﬁed\
oxygen, etc., etc. ' .
Finally, let me say that an accurate elemen-
tary book merits the highest p1a1se, for 1t does
great good whlle a grossly inaceurate one de-
serves ’ severé - eOndemnatlon, because of the
harm it works through misinformation to chll
dren and other unstispecting victims. ’
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MR BRYAN THE CHURCH AND EVOLU- ',
TlON

S lrrgey . lL a1 il .

THOUGq Mr Wllham T, Bryan regards the‘
defeat of his 1esolutlon acramst Darwinism in
the Presbyterian General Assembly as a per-
sonal humlhatlon and is said in the press re--
ports to have “sunk into his seat so pale as to
appear almost ill” yesterday when the vote
against the resolution was declared‘ it is hard
to see how .even a conservative believer can be
displeased bv the 1esolut1on on the subject which
was adopted by the Assemblv This resolution
declares i

that, Synods and Presbyteues within whosc bounds
Presbyterxan supported academies, colleges and
txammg schools are, located are heyreby instructed
to eXercise careful overmght over the instruetion
given in guch mstltutrons, and that Synods and
Presbyteries withhold their oﬁ'iclal approval from
such acadelmes, colleges and trammg schools’
where any teaching or mstructwn is grven wlnch
seeks to estabhsh a matenahstm """ '
philosophy of fife which disregards or attempts‘
to diseredit the Christian faith.
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The bases of belief would appear to be en-




