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IN a recent communication to the American Philpsophical
Society, I stated that there are indications in the hourly baro-
metric means, of disturbances which may, perhaps, be owing to
a resisting medium. As the proper interpretation of those dis-
turbances seems, in my opinion, to involve a consideration of
the principal laws that govern molecular force, I desire to pre-
sent some of the evidences on which my statement was based,
and to invite an investigation of the subject by mathematicians
and physicists,

The contrast between the light, volatile atmosphere, and the
sluggish, ponderous mercury, is so great, that few persons would
expect any slight variations of one to be accurately recorded
by the other. But that such is the case, has been shown by my
barometric investigations; and so minute is the apparent corres-
pondence between the two fluids, that it does not seem unrea-
sonable to Jook even for traces of wthereal disturbance in the
mercurial colamn,

I believe no attempt was ever made to represent the daily
srobaric tides by general algebraic expression, prior to the one
to which I was led by an a priori consideration of the effects of
rotation.” The remarkable correspondence between the theo-
retical formula and the results of observation, being, as it is, far

' T prefer this spelling for the fluid which is supposed to pervade all space, to
distinguish it from the lignid Ether of the chemists,
% Proc. Am. Phil. Seec,, vol. ix, p. 285; and Sill. Jour. for May. 1864, p. 410.
Am. JoUR. 8c1.—S8ECOND SERIES, Vor. XXXVIII, No. 113.—SEPT., 1864
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154 P. E. Chase on Barometric Indications of a Resisting Aether.

within the limits of probable error, lends strong confirmation to
my original hypothesis, and seems to require a revision of the
reasoning which has led to the prevalent belief that all the in-
fluence of rotation must be constantly uniform, and therefore
incapable of producing any tidal action.

Perhaps the error of that reasoning, as applied to the earth,
has arisen from considering the joint action of rotation and or-
bital revolution, and making undue allowance for the mutual
compensation of their mutual disturbances. That such compen-
sation must be effected at every instant, I have no reason to
doubt, but how is it modified by the stress of gravity and the
stretch of molecular elasticity? That stress, at the surface of
the earth, is nearly three hundred times as great as would be
necessary to retain the particles in orbits at the same mean dis-
tance from the earth’s centre; and since it probably follows a
different law from the countervailing elasticity, it seems to me
that each of the forces must be constantly accomplishing work.
The value of this work must form an important element in all
calculations of the effects of the earth’s rotation, and, if it were
properly ascertained, I have little doubt that it might be repre-
sented by a formula analogous to the one which I have deduced
from the relative motions of the air and the earth’s centre.’

T am inclined to believe, as I have intimated elsewhere, that
a due consideration of these relative motions may help to ex-
plain other compensations, such as the variations in temperature
and the deposition of dew during the night, the fluctuations of
magnetic force, &. I content myself, for the present, with a
simple statement of the belief, because its confirmation or refu.
tation will depend principally upon the results of the investiga-
tion that I am now inviting.

The following table is constructed from data furnished by
Gen. Sabine’s summary of three years' hourly observations at
St. Helena,—a work of great value, on account of the number
and accuracy of the observations, and the proximity of the sta-
tion to the Equator. The 4th column, (B), represents the
averages of the observed heights of the barometer at 0, 1, 2,
and 3" from each high and low arobaric tide; the fifth column,
(C), is the theoretical height, computed by the formula,

1 4-sin 0 cos 8 cos I 2C
Rs 'gtg)
the other columns require no explanation.

'

B:M(

# Tt willl be readily seen that the sun’s attraction is in the same direction as the
earth’s, and opposed to the molecular elasticity, at midnight; but at noon it acts
with the elasticity, and against terrestrial gravity.
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TABLE OF HOQURLY THERMOMETRIC AND BAROMETRIC MEANS.
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0 64 392 2985 296125 | -2970 002375 ‘0015 ‘ —-0008T75
1 64-731 2819 ‘281456 2821 000456 -0002 ‘ —00065
2 64-946 2660 267126 | 2672 -001125 [ —0012 | —000075
8 64:639 2563 2572 2663 -0019 —0010 : +0009
4 64-108 2521 253566 2523 —Q0145 —0002 | -00125
5 63-174 2562 | 2572 +2563 -001 —0001 | 0009
3] 62:120 2642 | 2671256 | ‘2672 -0N2925 | —0030 ;| ~000075
k| ‘ 61403 2764 28145 2821 -00505 =00587 i -00065
8 t 61:067 2899 206126 | 2970 006225 | —0071 —0008%5
9 | 60828 *3003 3007 3079 ~-0074 -0076 1 --0002
10 | 60-666 3061 31225 3119 =00615 =0058 000385
11 60491 3025 8077 3079 -0052 -0054 , —0002
12 \ 60330 29138 *296125 | 2970 —004825 | —0057 = --000875 |
18 60:18% 2777 28145 2821 ~ 00375 -0044 | —00065 |
14 | 60:002 ‘2646 267125 2672 -002525 | —0026 ! - y00075
15 ‘ 59868 2562 2572 2563 ~@(01 =001 1 0009
16 | 59779 *2550 25355 2523 00145 0027 | -00125
17§ 59691 2611 2572 2563 0039 ‘0048 0009
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20 ! 60575 +3048 296126 2970 008675 0078  -000875
21 " 61692 3163 30717 3079 0086 0184 \ ~0002
22 62:635 -3184 31226 3119 Nubl5 0065 00085
23 | 635178 3117 8077 3079 -0u4 0088  ~0U02

The greatest theoretical error, (A~C,) is only 0084 in. at 21%,
or '000297 of the entire height, and 127 of the daily range; the
least error is at 5% and 154 -000004 of the height, or 00151 of
the range; and the average error ‘0042 in., which is *000147 of
the height, or ‘063 of the range.

The greatest difference between the observed height and the
observed average, (A-B,) is at 200, when it is *181 of the daily
range; the least difference is ‘0068 of the range, at 1P; the
average difference, ‘0639 of the range.

The greatest difference between the observed averages and
the theoretical height, (B-C,)is at low tide, or at 4b and 164,
when the difference is less than ‘02 (say -0159) of the daily range;
the least difference is at 2h from low tide, or at 2b, 6h, 14b and
18h, when it is but little more than -001 (*00113) of the range;
the average difference is only ‘00926 of the range.

Both A-B and A-C show that some cause is operating from
1 or 20 to 13h inclusive, (say 2 P. M. to 3 A. M,,) to reduce the
barometric pressure, while for the rest of the day the normal
pressure is increased. That this cause is not to be found in dif-
ferences of temperature, I think is evident, because the observa-
tions are already corrected for known effects of temperature, and
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because the average height of the thermometer from 2k to 15b
(61°°7) corresponds very closely with the average from 16b to
1P (61°-66).

The greatest unexplained reduction of barometric pressure is
at 9h; the greatest increase, at 200 or 21h,  All these facts ap-
pear to me to admit of a ready explanation, on the hypothesis
that the disturbances are caused by the resistance of an wther,
which is condensed, as Fresnel supposes, by planetary attraction,
and I can imagine no other hypothesis by which they could be
satisfuctorily accounted for.*

Mr. Colburn’s inquiry into the nature of heat suggests some
interesting speculations concerning other effects of rotation than
those that can be measured by the barometer. Recognizing the
impossibility that the sun should warm the whole solar system,
as a simple incandescent body,—the improbability that its heat
should result from continuous combustion, and the probable ap-
proximate uniformity of temperature in the upper regions of
the atmosphere, in summer and in winter, by day and by night
—Mr. Colburn looks for the principal sources of heat in the
earth itself.  He supposes, 1, that the solar attraction tends to
draw into closer proximity the particles of air on the heated
side, and to separate them on the night side of the earth, thus
producing heat of compression, and cold of expansion: 2, that
the change of eastward velocity from 69,000 miles per hour at
midnight, to 67,000 miles at noon, (sic) necessarily produces a
conversion of motion into heat, and of heat into motion: and 3,
that if the earth is moving in a resisting medium, by which it is
so retarded that it approaches the sun at the rate of 1,000,000
miles in 3,000,000 years, its “lift" involves the annual abstrac-
tion of a heat-force equivalent to 752,665,108 390,000 horse-
power!

The third hypothesis has been often broached ; the indications
of a resisting ether, which, as we have seen, are furnished by
the hourly barometric means, may, perhaps, yield the data for
its final verification or rejection. The supposed separating eftect
of the sun’s action in the most remote portions of the atmosphere,
is so problematical that it seems hardly deserving of any con-
sideration, and even if it existed, it is difficult to understand
how it could produce a difterence of more than a fraction of a
degree in the range of the thermometer. The alternate accele-
ration and retardation of orbital velocity can produce no accu-
mulation of heat to supply any loss that may arise from radiation
into space, but it must modify the distribution of heat throughout
the day in a manner that may be readily calculated, The avail-
able data are not sufficient to farnish us with complete results,

¢ The remainder of this article is taken from my coinmunication to the Ameri-
can Philosoplical Society.
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but they give curious approximations that seem to open a wide
fleld for profitable investigation.

“Sir John Herzchel finds the direct heating effect of a verti-
cal sun at the sea level to be competeut to melt *00754 of an inch
of ice per minute, while according to M. Pouillet, the guantity
is 00708 of an inch.”* Taking the mean of these lwo esti-
mates (‘00728 in.), multiplying by the latent heat of water
(1426° F.), and dividing by the number of cubic inches in 1 1b,

'007282_2_1_4_2'_6. = 037076 units of heat

of water (28), we obtain

received per minute on each square inch of the earth’s surface
that is exposed to a vertical sun. The weight of the aérial col-
umn being 15 lb., and its ratio of specific heat 25, the maximum
effect of the direct solar rays is sufficient to heat the whole at-

mosphere g;% per minute, or 7-12° F. in 12 hours.

Now, in consequence of the earth’s rotation, the difference of

atmospheric “lift” between noon and midnight, is 182,336 ft.

er minute. The average difference for the twelve hours is one-

alf as great. “Rapid rotation, without friction or resistauce,
cannot in itself alone be regarded as a cause of light and heat;”*
but we have found in our barometric investigations, that the
ratio of the half-daily velocity of rotation to that which would
be conferred by twelve hours’ action of terrestrial gravity, is
00109, which may be regarded as the modulus of heat-producing
resistance. If we multiply the average difference of lift by the
weight of the atmosphere and by the effective resistance, divi-
ding the product by the ratio of specific atmospheric heat, and
the number of foot-pounds raised by a unit of heat, we obtain
91168 X 15 X 006109

770 X -25

cated to the air by rotation between midnight and noon, and ab-
stracted between noon and midnight.

The theoretical barometric lift 1s, as we have seen, ‘00219 of
the entire weight of the atmosphere. Estimating the height of
the agrial column when reduced to uniform surface density, at
24,000 feet, the heat-producing disturbance that is indicated by
the barometer is represented by a lift of 151b. on each square
inch to a height of -00219 X 24000 feet. The quarter-daily dis-
24000 X 15 X 00219

770 X 25 -

= 7-74° F. as the amount of heat communi-

turbance from this cause is, therefore,
41°F. ’

It is more than likely that each of these results will require
important modifications when the entire influence of the several

¢ Tyndall, Heat considered as a Mode of Motion. N. Y. edit., p. 431.
® Dr.J.R.Mayer.



158 P. E. Chase on Barometric Indications of a Resisting Aether,

conditions of the problem is better understood. I have thought
it proper to present them in their present crudity, in order to
show the true points of departure, and to prepare the way for
some further considerations.

Whatever other heat-disturbing causes there may be, there
can be litile doubt that the three we have just been considering
are the most important. Dividing the astronomical day into
four quadrants, and representing the solar effect by S, rotation
by R., and barometric by B, it will be readily seen that the
several positive and negative influences must be distributed as
follows :

From 0h to 6k,
« gh o 19h
« 19h to 18b,
“« 18t to Ob,

+1t4n
++1 1=
+i1+1w

The tables of average temperature at any given place would
therefore furnish us with four equations for determining the
value of each of the disturbing elements, providing those that
are unknown were so insignificant as to be safely neglected.
The effects of these unknown disturbances are confined within
certain limits that can be pretty satisfactorily determined.

Ouar discussion of the barometric fluctuations demonstrated a
tendency of inertia to retard the effects of rotation, so that the
mean daily altitudes are found nearer to 1h 7h 13h and 19h
than to Ot 64 12h and 18" A like tendency is discernible in
the thermoneter.

There are three, and only three, quadrantal divisions of the
day, commencing respectively at Ob, at 14 and at 2 for which
we could obtain approximate positive values of S., R., and B.
The maximum solar effect is deduced from the first, and the
minimum from the third of these divisions: while the maximum
rotative and barometric effects are exhibited in the third, and
the minimum in the first division.

The nearest average temperatures are found in the third divi-
glon, as is shown below.

Average of temperature at 28, 80 14h and 20b, and of the en-
tire day.

Station. n‘d:::lh(:i::e Daily mean. ’
. o )
At Girard College,........ 52-1 52°1
At St. Helena, .. ovnoo..n. 6165 6169

The following table presents all the coordinate positive values
of S., R, and B, that can be obtained from the Girard College
and St. Helena means.
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Divinineg ar

| Sumex | oaie | humie | &8 mE |
5. R. B. |5 lonm Vome |os. R, B.
Per ct. | Por ot. | Por ct. | Perct. | Per ct. | Perct. h"er ot | Per ct. | Per ct.
Girard College, | 45 92 | 41'32 | 12:76 | 314} 495 | 192 | 138 ~ 632 | 230
St. Helena, | 2597 | 42:96 | 31:07 | 1581 467 | 375 56 | 566 | 378

The percentages of the calculated values correspond very

nearly with the means of the earliest Girard College and St.
Helena values.

( C:r‘l::l‘:l'::f! I Porcentago. ’ Perli\"::t:ge. ' Limits.

S, - - - - - 7012 3176 3595 ‘ 56 4592
R, - - - - - 774 408 42'14 408 63-2
B, - - - - -] 4o 216 2191 12776 878 |

It may be inferred from this comparison that the rotation ele-
ment of daily heat is least affected, and the solar element most
affected, by extraneous causes (of which moisture is probably
the chief); that the first division gives the best, and the third
division the poorest, results; that the proportion of thermometric
variation which is attributable to rotation is between 4 and 5 of
the average total daily variation, and that the most difficult ele-
ment to determine satisfactorily is S., which is modified by many
local disturbing influences, such as the nature of the soil, amount
of vapor, clouds, altitude of the sun, &ec.

Philadelphia, May, 1864,





