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ART. XII.-Barometric Inri£caiions of a Resisting Aether;' by 
PLINY EARLE CHASE, M.A., S.P.A.S. 

IN a recent communication to the American Philosophical 
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 st·atement was based, 
and to invite an investigation of the subject by mathematicians 
and physicists. 

'J.1he contrast between the light, volatile atmosphere, and the 
sluggish, ponderous mercur'y, is so great, that few persons would 
expect any slight variations of one to be accnrately recorded 
by the other. But that such is the case, has been !'hown by my 
barometric investigations; and so minute is the apparent corres­
pondence between the two fluids, that it does not seem unrea­
sonable to look even for traces of cethereal disturbance in the 
mercurial column. 

I believe no attempt was ever made to represent the daily 
rerobaric 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 

J I prefer this spelling for the fluid which is slipposed to pervade all space, to 
distin~uish it from the Iiql1id Ether of the cherni.te. 

• Proc. Am. Phil. Soc., vol. ix, p. 285; and Sill. Jour. for May. 1864, p. 410. 
Alol. JOUR. SCI.-8ECOND SEllms, VOL. XXXVIII, No. 113.-SEPT., 1864. 
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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 
incaprrble 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 efiected at every instant, I have no reason to 
doubt, but how is it modified by the stress of gravity and the 
stretch of rnolecular f\lasticity? That stress, at the surface of 
the earth, is nearly three hundred times as great as would be 
necessary to ret'lin the particles in orbits at the same meHn dis­
tance from the earth's centre j 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. 
'llbe value of this work must form an important element in aU 
calc111ations of the effects of the earth's rotation, and, jf it were 
properl'y ascertained, I have little doubt that it might be repre· 
sell ted by a formula analogous to the one which I have deduced 
from the relative motions of the air and the earth's centre." 

I 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, &c. I content myself, for tbe 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. 

rrhe following table is constructed f!'om 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 tbe Equator. 'rhe 4th column, (B), represents the 
averages of the observed heights of the barometer at 0, 1, 2, 
and 3n from each high and low 3:'J"Obaric tide; the fifth column, 
(0), is the theoretical height, computed by the formula, 

B = M (~+ sin 0 eos () cos l. 2C). 
B,3 gt2 , 

the other columns require no explanation. 

• It willi he readily seen thnt the sun's attraction is in the same direction as the 
earth'F, and oppo,ed til the molecular ela>ticity, at miduigbt; but at noon it ads 
with the elasticity I and against terrestrial graVity, 
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TABLE OF HOURLY THERMOMETRIC AND BAROMETRIC MEAKS, 
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The greatest theoretica.l error, (A-C,) is only '0084 in, at 21h, 

or '00021:l7 of the entire height, and '127 of the daily range; the 
least error is at 5h and 15h, '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 runge. 

The greatest differencc between tbe observed height, and the 
observed average, (A-B,) is [It 20", when it is '131 of the daily 
range; the least difference is '0068 of the runge; at lh; the 
average difference, '0639 of the range, 

The greatest difference between the observed averages and 
the theoretical height, (B-O,) is at low tide, or at 4b and 16h, 

when the difference is less than '02 (say '01:::9) of' the daily range; 
the least ditlerence is at 2h from low tide. or at 21\ Uil, 14h and 
ISh, 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 2h to loh inclusi ve, (say 2 P. ~I. to 3 A. 1f.,) to reduce the 
barometric pressure, while for the rest of the day the normal 
pressure is increased, r:I.'hat this cause is not to be found in dif­
ferences of tempcrature, I think is evident, because t110 observa· 
tions are already corrected for known effects of temperature, and 
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because the averllge height of the thermometer from 2h to 15b 

(61 0 .7) corresponds very closely with the average from 16h to 
Ib (61°60). 

The greatest unexplained reduction of barometric pressure is 
at 9h ; the greatest increasc, at 20h or 21 h. All these facts !l p. 
pear to me to admit of a ready explanation, on the hypothesis 
that the d ist\1l'bances are caused by the resistance of an rether, 
which is condensed, as Fresnel supposes, by planetary attraction, 
and I can imagine no other hypothesis by which tLey could be 
satisfa<.:torily ac<:ounted for.' 

Mr. Colburn's inquiry into the nature of heat suggests some 
interef'ting speculations concerning other effects of rotation than 
those t11<it can be measured by the barometer. Recognizing the 
irnpus::;ibility that the sun should warm the wllOle solar system, 
as a simple iliCandeslJt'nt body,-tbe improbability that its heat 
should result from continuous combust.ion, and the probable ap· 
proximD.te uniformity of temperature in the upper regions o~ 
the atmosphere, in summer and in winter, by day and by night 
-Mr. Colbul'Il 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 tile nigbt 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 nOOll, (sic) necessarily produces a 
conversion of motion into heat, and of heat into motion: and 3, 
that if the eartb is moving in a resisting medium, by which it 11'1 
so retarded that it approaches the SUll at the rate of 1,000,000 
miles in 3,000,000 years, its "lift" involvE'S the IIDnual abstrac­
tion of a heat·force equivalent to 752,665,108,390,000 Lorse­
power! 

The third hypothesis has been often broached j the indications 
of a resisting ether, which, as we have seen, are furnished by 
the homly barometric meant', may, perhaps, yield the data for 
its final verification or rf>jection. The supposed separating efrect 
of the sun's action in thc most remote portions of the atmo;;phere, 
is so problematicnl that it seems hardly deserving of any con­
sideration, and even if it existed, it is difficult to umlerstand 
llOw it could produce a (lifference 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
'lflUlation of heat to supply any loss that mny arise from radiation 
into space, but it must modify the dislribul£on of heat throughout 
the dny in a m:mner that mn.y be readily calculated. '11he andl­
able uata are not suHicient to furnish us with complete results, 

, The remaill,Jer of this article is taken from mv communication to the Aweri· 
can Philosophical Society. -
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but they give curious approximations that seem to open a wide 
field for profitable inve8tigation. 

"Sir John Her .. cbel finds the direct heating effect of a verti­
cal Slln at the sea level to t.e competellt to melt '00754 of an inch 
of ice per minute, while according to M. Pouillet. the quantity 
is '00703 of an inch."· Taking the mean of these two esti. 
mates ("00728 in.), multiplying b'y the latent heat of water 
(142'6° F.), anC! dividing by the number of CIl bie inches in lIb. 

. '00728 X 142'6 . . 
of water (28), we obtam --28- = '037076 UUlts of heat 

received p6f minute on each 8qunre inch of the earth's surface 
that is ex posed to a vertical sun. The weight of the aeria.l eol· 
umn being 151b., and its ratio of specific heat 25, t[le maxi mum 
effect of the direct solar rays is sufficient to heat the whole at· 

mosphere ~.~ per minute, or 7'12° F. in 12 bours. 
15 X '25 

Now, in consequence of the earth's rotation, the difference of 
atmospheric" lift" between noon and midnight, is 182,336 ft. 
per minute. 'l'he average ditlerence for the twelve hours is ol1e­
half as great. "Rapid rotation, without friction or resistauce, 
cannot in itself alone be regarded as a cause of light and heatj"· 
but we have found in our barometric investigations, that the 
ratio of the half-daily velocity of rotation to tbnt w lJich would 
be conferred by tw"elve h011rs' act\on of terrestrial gravity, is 
'00109, which may be regarded as the modulus of heat·producing 
resistance. If we multiply the average differellce of lift by the 
weight of the atmosphere and by the effective resistance, eli vi­
ding the product by the ratio of specific atmospheric heat, and 
the number of foot-pounds raised by a unit of heat, we obtain 

9116H7X7 15 X 'OOIO(J = 7·740F. as the amount of heat communi. 
OX ·25 

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

The theoretical barometric lift is, as we have seen, '00219 of 
the entire weight of the atmosphere. Estimating the height of 
the aerial column when reduced to uniform surface density, at 
24,000 feet, the beat·produei ng disturbance that is indicated by 
the barometer is represented by a. lift of 15 lb. on each square 
inch to a height of '00219 X 2{OOO feet. The quarter· daily dis-

. . 24000 X 15 X '00219 
turbance from thls cause IS, therefore, --7'-70 .--~ = 

X '21'> 
4·1°F. 

It is more than likely that each of these resu1ts will require 
important modifications whcn the entire influence of the several 

, TYlldall, Heat collsidered as a Mode of ~Iotion. N. Y. edit., p. 431. 
• Dr. J. R. Mayer. 



158 P. E. Chase on Bm'ometr'ic Indications of a Resisting Aetlter. 

conditions of the problem is better understood. I have thought 
it proper to present them in their present crudit.y, in order to 
shuw 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 little doubt that the three we have just been cODRidering 
are the most important. Dividing the astronomical dny into 
four q lladrants, and representing the solar effect by S., rotation 
b'y R, and barometric by B., it will be readily seen that the 
several positive and negative influences must be distributed as 
follows: 

S. R. B. 
From Oh to 6h + , 

" 6 11 to 12h, + 
" 12" to ISh, + 
" ISh to Oh , + + + 

The tables of average temperature at any given place would 
tl16refore 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 tbat can be pretty satisfactorily determined. 

Our discussion of the barometric fluctuations demonstrated a 
tendency of inertia to retard the effects of rotation, so that the 
mean daily altitudes are fuund nearer to lh, 7", 13h, and 19h, 
than to Oh, 6h, 1211, and 181,. A like tendency is discernible in 
the thermometer. 

There are three, and only three, qnadrantal divisions of the 
aay, commencing respectively at Oh, at lb, 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 minimnm in the first division. 

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

A verage of temperature at 2h, 8h, 14h, and 20b, and of the en­
tire day. 

I ' M~~~, I Station, t h Dltlly mean. our ours. 

---------- ----- ----
o 0 

I At Girard College, .. , ..... 5Z'1 ~~~!n I 
At St. Helena, ........ ' .. _~I'65 __ .~ 

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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-- -- .-- -r 1_ -- 1>'VlP'~________ I 
I STATION. 1---- 0, ~, 12,_~b __ I _ 1, :!~, 19h __ I 2, 6, 14, 20h_ 

S. R. D. I.. riB. I 8. R. D. 

-
-1'., ot. Pu-,-;;t. Per 01. \ P"rct: jPefcI \ P;;-,-ct. I-Per r.t. Per ct_ I'e, ct. 

Gimrd College, i 459-Z 41'32 12'j6 31-:, 4\)'5 192 I la-S 53-:! 23'0 
St. Helena. I 25'g7 42'96 31'07 I G'S 41)7 ~75 5-6 56-6 37'S 

.----.-------~----------.----

The percentages of the calculated values correspond very 
nearly with the means of the earliest Girard College and St. 
Helena values. 

[ - - - ----I--c;.-leuI8todl -; -I - - - -----------

volu,-., won AVO. 1:.r~I:~;'e:_I_~i~~' ___ 1 

I ~:, : : : : : 1- ~~:~! -1-:fi - ~~:;l I 4~:~ ~~:;2 I_ 

L!J~ ___ --=-_-~-_~..!~·l ___ 2~ ~1-01 ___ ~2'7~ __ S7'8 _, 

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 w hieh moisture is prohably 
the chief); th'tt 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 totfll ,laily variation, find that the most difficult ele­
ment to determine satisfactorily is S., whit:h is modified by many 
local disturbing influences, such as the nature of the soil, amount 
of vapor, clouds, altitude of the sun, &c. 

Philadelphia, ~lay, 18tH. 




