
the greater the attractive force, enables us to 
enunciate the following law, the truth of which 
1 am at  present unable to verify for want of 
sufficient experimental data : those solids, 
other things being equal, which evolve the 
greater amounts of heat of chemical deconlpo- 
sition in changing from simple mixtures to 
compound solicls, are those which have less 
specific heat per atom. The phrase, ' other 
things being equal,' in the above statement, 
refers to the fact that similar coinpo~u~ds which 
are chemically similar are in strictiless com- 
parable. 3Iany other circumstances, tnore-
orer, besides want of chemical similarity, may, 
in special cases, mask the experimeiltal results ; 
yet the truth of the law shonlcl be clearly recog- 
niznble in any geiieral comparison of specific 
Iicats with tlle heat of forillation of compound 
solicls. 

Similar principles erideatly apply to the 
cases in which simple solids are permaneiltly 
decreased in volume by hammering or com-
pressioil ; Cor then greater cohesive forces are 
bronglit into action, ailcl the specific heat is 
dirilinished. I t  reinains to be shorrn, in con-
clr~sion, that thermal equilibriiun, which lias 
1)ecu established by collisions of gaseous ancl 
solid molecules. will continne to exist wlleil its 
continuance clepencls upon radiations between 
equal ancl silnilar ultimate atoms ~vhich are 
set in ~ ih i a t ion  by molecular collisions ; or,  to 
state it differentl~, it remains to be shorn11 that 
tlie nltimate atoms of a gab ancl a solicl in 
contact, each hare tile same mean ribrator1 
energy with respect to each of their deqrees 
of freedom with respect to cach other. %his 
appears to be a direct consequence of the laws 
of constrained motion ~ ~ h i c h  hare becn consid- 
ered in this ancl p re~ ious  papers. I t  is only 
necessary that the impacts of a pair of solid 
~nolecules with each other should be such as 
to mutually impart ancl receive the same mean 
amounts oC energy as wonlcl those of a gas-
eous and a solid nlolecule a t  the same ternpera- 
tnre, to cause it to be a matter of ii~differeilce 
~vhethera given solitl nlol~cule is s tr~ick by 
another solicl molecule or by a gaseous inole- 
cule ; ancl, when so struck, eacli ultimate atom 
ill receive its proper proportion of energy, 

IT-l~etherit foim part of a solicl or of a gaseons 
niolecnle. 

I t  is my intention to return to this slibject 
hereafter, ancl to treat t l i ~  vibrations of ulti- 
mate atonis more at length, in the hope of 
being able to shorn, more precisely than l ~ a s  
been done so far, how the characteristic clirer- 
ences in the spectra of solicls and gases arise. 

11. T. E D D ~ ,Ph.D. 

CLIIIfAT E  I N  THE CURE OF CONSUiCfP-
TION. -I. 

THE prevaleace of lshthisis pulmonalis is 
such a well-attested fact, that to adcluce statis- 
tics to prove it would seem to he labor thrown 
away. Since the eraclication of small-pox in 
consequeace of tlie introdnction of raccination, 
phthisis lieads the list as the prime cause of 
the large mortality. The insurance companies 
recognize the fact, and the statistics of the 
New-York mutual life-iasurance company show, 
that between the ages of twenty anel thirty 
years the mortality from phthisis is thirtg-
three per cent of the whole mortality. The 
U. S. census for 1870 shows that in the state 
of illaiile the inortality from consumption was 
fifty per cent for the same ages. 

Eqt~ally well linown is the belief in cliillate 
as a cure for the disease. There are certain 
well-recognized climatic conditioils knorrn to 
be fai7orable to the prophylaxis and cure of the 
disease. This lino~vletlge is largely empirical, 
based upo11 trial ancl observation ; bnt there is, 
~~nclerlyingit, a substratum of conviction, that 
is jnstifiecl, on the one hanrl, by careful clinical 
obserratioas, and, on tile othcr, by facts ascer- 
tained by carefullr condl~cted expcrimeats. 

Tlle writer proposcs, in the thoughts to be 
presented, to make these rarions eleii~ents his 
tests in searching out a desirable climate in 
tlie I-nited States for the cure of 1)htllisis. H e  
offeis, as his clata for forming an opinion, 
carefully compilecl tables, furnisliccl by the Sig- 
nal-service bnrenu, U.S.A. ; and he wishes t o  
emphasize tlle fact, a t  the outset of his re-
marks, that n climate mag- become desirable 
quite as much hy comparison as on account of 
its intrinsic properties ; that eren tliougll it may 
not possess in itself all desirable qualities, yet it 
may contain so inally as to be, by comparison 
with others, the climate par excellence. JVit11 
this thought in xiew, the mritcr has prepared ta- 
bles embracing nll the chief resorts in this coun- 
try for phthisical inralicls, -tables embraciilg 
a range of the whole country, from Jaclzsonr~ille 
to St. I'aul, and f,i,om Boston to Los Angeles. 

H e  has given the clata lor Augusta, Ga. ,as the 
best suhstitnte for Aiken, S.C., at ~ ~ , h i c h  place 
there is no signal-station ; ancl in doing so lie 
tlliilks that he is pre aenting data~vliich mill fairly 
represent the climatic conditions of Ailien. 

EIe n~ishes to gra tefnlly acl<non,ledge his in- 
clebtediless to the chief signal-officer, U.S . A * ,  
to the ohserrers 8.t each of the stations in- 
cluclecl in the tables:, aacl especially to  Sergeant 
F. 11. Keal of thtj Denver station, for their 
kinclness in furnishing him with the data from 
which the tables arle compiled. 
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'The  figures giving the ~ l e v a -  : 
tion represent the height of ~ I Mean 10 yrs. Mean 4 yrs, I Mean 4 yrs. Mean 10 yra. 1 Mean 10 yrs. Mean 6 yra. 
the baronleter above sen- Relative Absolute 1 I>re?ailinglevel. / Elevation. Barometer. humidity. 1 humidity. Precipitation Temperature.! w n d .  

Augusta, Ga. . . . . 
Jacksonville, Fla. . . . 
Boston, Mass.. . . . 
Newport, R.I. . . . 
NEWYork, S . Y .  . . . 
Philadelphia, I'enn. . . 
Chicago, 111. . . . . 
St. Paul, Uinn. . . . 
I lel~ver,Uol. . . . . 
Santa Fd ,  N, hles. . . . 
Ralt Lake, Utah . . . 
Los Angelcs, Cal. . . . 

Elevation. 
The effect of a rise in eleration is to climin-

ish the atniosl)lieric pressure. The lnetllocl of 
measuring this efyect is by ineans of the mer- 
cnrial barometer. Disregarding the variatioiis 
attributable to changes in teinpe~,ature, humid-
ity, and latitude, it call be broaclly stated that 
the barornetel. will fall one inch for a rise of 
857 feet above sea-level, two inches for a rise 
of 1,743 feet, three inches for a rise of' 2,661 
feet, etc. ; or, for tlie pnrposes of a rough cal- 
culation, i t  may be said that the barornetric cle- 
l)ression is one inch fbr everr thousand feet of 
'elevation. This depression would indicate a 
climin~~tioni11 atlnosplieric pressure of one-
sixth in nreigbt for an elevation of 5,000 feet; 
or ,  to state this fact in another w q ,  the atmos- 
pheric pressure at  sea-lerel being 15 lbs. to 
the square inch, at  5,000 feet it \~oul(l  be one- 
sixth less, or 1 2 t  lbs. To  illustrate : if the 
pressure on the entire surface of tile bocly of 
:I lnan of middle size be 35,560 lbs. at  sea-
level, at  3,000 feet it woulci he 2!1,(iH5 lbs., a 
dii~liiintion of n e a r l ~  three tons. 

The question for us to consider is, what 
effect this diminution of pressure lixs upon the 
vital functions vith refereilcc to the crue of 
lith his is. 

1. Effect on circz~lation.-The heart is a 
muscular organ, habituated to exl~cnd a certain 
amount of force, which may be roughly esti- 
mated as 75,000 Irilogrammetres, or 542,475 
foot-pounds, per diem. To  accomplish this 
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work a t  sea-level, tlie 1ieal.t lnalces 71 beats :L 
minute, or 103,680 beats a clay, Allowing, 
now, an increase of two beats a lninute for 
every tliousancl feet of elert~tion, at  5,000 feet 
there \\rill be an increase of 10 beats a nninnte, 
or 14,400 beats :I d a j ~ ,-an increase in nrorlr 
equal to about 74,744 footd-pounds in a day. 

This in itself woulcl prole that such an cle-
vation is to be avoidecl in tliose cases where an 
enfeebled 1ieal.t is struggling to overcome the 
clisaclvantages prodnced by orgailic lesions. 

What effcct does this increase of heart-work 
have upon the circulation ? The rapidity of cir- 
culation is infl~~enced by the force ant1 rapidity 
of the heart's beat, and by the ilii~~inution of 
the pelipiieral resistance. A t  a11 elevation 
of 5,000 feet, each of these causes vould be 
at  worli. To just what extent they work, 
in pl~odncing given results, it is ilnpossible 
to say ; hut, allowing that the peripheral re-
sistance and the folce of the heart's beats 
remain tlie same at  .5,000 feet as at  sea-level, 
an increase in fiequencj~ of ten beats per 
minute voi~ld  indicate, that, on acco~ult of this 
one factor, the blood nroalrl make 29,622 ad-
ditional circalatioils through the system pe r  
diem. lT7Tiat effect would this ha\ e upon the 
discase in questio~i? 

It is a frequent rcr~iark tllat both waste and 
repair are no re rapid at high altitudes than 
a t  sea-level. Experience arnongst physicians 
shows that cases of fibrinous p~ieumonia are 
more acute and more rapid in tlieir results a t  
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high altitudes than at  sea-level. My own ex-
perience is, that resolution in such cases is 
more rapid, and that tile chest ' clears up '  
sooner. May not this be explained 011 the 
ground of the increased raljiclitj of circulation? 
We know tliat tlie clearing-up is brought about 
by the cspectoration of tlie morbid products of 
tlie exudation, and filtther, and chiefl~,  by 
tlieir absorption into tho circulation. If this 
be true of an acnte tiouble, is it not also appli- 
cable to a chronic asthenic one? 

Further, tlie increase of rapirlity in the cir- 
culation means that the same blood is brougllt 
more frecluently to the lungs to he oxj  gcnated, 
-:in increase in the number of times, which 
we have seen to be equal to 29,622 aclclitional 
times, per d iem.  This \voulcl indicate :In in-
crease in tlie ac t i~ i ty  of tlre metamorphosis of 
tissue, aiicl therefore an increasecl vital foi ce. 
This is clinically l~erceptik~le in the exhilaration 
that invalids experience on coining to higher 
altitudes, and by the increase in appetite cle- 
pendent upon the demand for inaterial to meet 
the aclclitional metamorphosis. 

There is the other side, however, wiiich 
must be alluded to. An increase in the rapid- 
1t.y of tlie circulation means an increased flow 
or tendency of blood to thc cliseased parts, in- 
~011-ing,as i t  does, a greater activity of these 
parts. This is temporarily noticeable in every 
case of phthisis pulrnonalis conling to higher 
altitudes, and is evidenced by :Ln illcreased 
expectoration. This, as we have saicl, ma)- 
be beneficial by assisting to remove the mor-
bid proclucts ; but in enfeebled cases, where 
the ravages of the disease are great, it may be 
higlilr injurious in assisting tlie already great 
breaking-~lorvn of the tissues. Again : tliere 
is an increased dem:and for oxygen dependent 
on a11 of these causes, and, in cases where the 
alnount of lung-tissue involvecl is so great as 
to cause a considerable emban.nssment of the 
respiration, this additional strain is not desir- 
able. 

2. Effect on respiiation. --We most now 
stucly another erect produced upon the system 
by an increase in elevation, and that is, the 
effect produced upon the respiration. IIere, 
too, we shall have to sl~eali of gross results, 
and leave lninutiae unexplained. 

Experience shows that the respirations are 
deepened and fuller, and that they are, at  first, 
at least, increased in nulnber. 

This can be explained somewhat in the fol- 
lowing way. The nervous action, the effect 
upon the respiratog centre, etc., is so compli- 
cated, that, despite its importance, we shall 
leave it without at,tempting its solntioli ; ancl 

we sliall only attempt an explanation of the 
quasi phj sical or inccllanical results. 

Tlie lungs are elastic bags snspended in + 
closed cavitj-. Iluring inspirations the rcspi- 
ra tor j  muscles dram the ribs upmaids. enlarge 
tlle carity, ant1 plodace a partial ~acuui~! ,  iir 
conseqiience of which t l ~ e  air rushes ill to fill 
up this 1 acuurn, and the lungs are inf1:ltecl. 

I t  is evicleiit that i11 inspiration tlie respira- 
toly muscles, i11 raisiug the chest-\T alls, (lisplace 
a ce~ ta in  amount of air, ant1 oveicolnc a cer-
tain resistnilce due to atinosphciic pre~sure,  
ancl that these muscles, accusto~netl to exert :L 

g i ~  this resist- en arnouiit of force to orc~~colnc~ 
ance (nllich may he roiigllly measured b! tlie 
difference between the positive pressiiie on tlie 
outside and tllc nepatirc~ pressurc on the in- 
side of tlie chest-n alls), nrorlld continue to ex- 
ert this force, e ~ e n  though tllc resistance were 
diminished. As a result of tliis, we ilrould 
expect either a greater expruision of the chest. 
from tlie snrne espenclituic of force, or a11 iii- 
crease in the numbel of inspiratio~ls. 

The beneficial results of a g~ eater deptli ot" 
inspiration will be lnore cleailj seen if \ye con- 
trast it with tlie bad iesulls of' cli~~~inislied res-
piration. Raelile, in Ziemsseri's Cgclopac~di:t, 
says, -

"The dimiiiished respiration in tlie upper parts of 
the lungs, and the exaggerated respiration in  the lower 
parts resulting f1.0111 tliis cause, s a v e  to explain tile 
very general fact that pulmonary constunptiori almost 
always begirls at  the apices of the lunga. Bnt there 
is probably another cause in  t l ~ e  peculiar positiori of 
these parts. They project from thrce to four centl- 
metres above the cla\icles; and this projectlug por- 
tion, being situated olltside the chest, is sabjectcd t o  
the pressure of ttie external air. Tlie iupraclavicnlar 
region sifilis in during deep inspi ra t~o~i ,  conse-and 
quently the  i~ispiintory expansion of the apices is 
less than that of other parts of the lungs." 

I t  is evident, if Ruehle be right, that a climi-
notion of atmospheric pressuremeans a greater 
expansion of the apices, due to a diminution 
of atmospheric pressure bearing on tliose parts, 
and also a greater expansion of the entire 
chest. 

There is, lio~vcrer, a theory often aii~niicecl, 
that the greater clepth of iespiration is tlue to 
the fact, tliat, in consecluence oi' the cliininn- 
tion of the amount ol' oxygen depentlclit r1pon 
the clecreasecl atmospheric presitlce. an inili-
vidual mill have to breathe inorc ii'ecluentlp 
ancl deeper to gain thc amount of oxj gel1 nuccs- 
sary for acraturg tlic 1)loo~l. Tlic tlieutj , it 
seems to 119, is misuriclci~toocl, and tlre ([iles- 
tion neecls investigation. 

JFre liare sl~ocvil tliat ~ h e i e  is t111 ~ilcieabecl 
clemnncl for oxygen clepet~cleilt ~ipon an ill-
creased tendencj or  the blootl to tlic l~itigb. 



I t  is linon-n, also, that the transpiratioil of 
g?ses through tubes, which the bronchi really 
are, is hinclered by a tliininutio~l of pressure, 
and that in consequence of tliis, in a given 
time, uncler the sarrie conditions of exl~ansioli, 
etc., less air mill enter tlie lungs at 5,000 feet 
elevation than at  sea-level. This is aiiotlier 
cause mliy the respirations slro~lld be either 
deeper or more freclueiit. 

I t  is f~~r t l ier  kiiorri~ that the osinose of gases 
tlirough a thin septum, as iri the lungs, is less 
rapid the less tlie pressure, or, in other words, 
that the rapidity of the osinose of gascs is cle- 
en dent upon tlic pressure to whic11 they are 

subjected. This being so, as the density of 
the oxygen and carljonic acicl in the blood is 
near:\. constant, if the density of these gases 
in the air be diminished, there will be nn effect 
proclucecl upon the rapidity of their osmose. 
I n  the case of osjgen,  it is claimecl that an 
individnal will get less of i t  at  5,000 feet ele- 
vation than the systeni requires, ancl th:~t, un- 
less the conditioiis of respiration be changed, 
there mill he a ' star~ration of oxygen,' i.e., an 
asphyxia. 111 consequence of all this, it tias 
been claimed that a greater depth and fre-
quency of respiration is demandecl to meet 
this mailt. 

I n  regard to the osmose of oxygen, we Icnow, 
that, even though there be a hindrance due to 
the dirninishecl clensity of the gas in the air, 
there is still, on the other hand, an increased 
rapidity of the circulation, which mould favor 
osmose ; ancl it may be assumed that the effects 
of these tn-o conditions connterbalance one 
another. 

I n  regard to a st:lrvation of oxygen being 
proclncetl by a diminution in the amount of the 
gas at a higher elex ation, the 1.ationaleis some- 
what as follows : there exists in the atlnos- 
phere, uncler all pressures, 23 parts by weight 
of oxygen. A t  sea-level, there are 130.4 grains 
of the gas in every cubic foot, while, a t  5,000 
feet, this nmouilt will be din~inished one-sixth, 
so that there nill only be 108.6 grains to the 
cubic foot. The qnestion then is, whether a 
clensity of 105.6 grains to the cubic foot of air 
will produce a starvatioil of the gas in the 
human economy. 

I t  has been estimated that tlie tension of 
the oxygen of the venous blood of the dog is 
2.9%, or 22 mrn., of mercurj. I t  has been 
further esti~natccl that the tension of the o s r -
gen of tlie pulmonary air-cells is at  least 10% 
of the ntmosplieric pressure, which, at 5,000 
feet, woulcl amorlilt to 63.3 mm. of mercury ; 
so that it is evident, that, even nnder this 
climinution of prcssurc, tlie difference between 

the density of the oxygeli in tlie inspired air 
and in that of the venous blood hroaght to the 
lungs is sufficiently great to atlrnit of a free 
osinose. 

Further than this, wc kno~v that the amount 
of tidal air passing in ancl out of the chest of 
an average inan is 500 cc., or 31 cubic inches, 
,\llo\ving 17 respirntio~~s to thc  m~nute ,  this 
nill make 510 litres, or 19 cal)ic fcct, of osy- 
gen i~lspiretl p a y  horam. At 5,000 feet this air 
woolcl contain 1,955 grains of ox! gen. Kow, 
tlie absolute absorption of ox! gel1 at  sea-level 
is only fire per cent of' that contained in the 
air, and the amonlit that is absolntely needed 
each hour, at  sea-le\ cl, is only 117 grains. As 
thc absolute dcmantl for o q g e l i  is onl j  117 
grains each honr, and as thc actin1 amount 
contained in the inspired air at  an altitude of 
3,000 feet is, for the sairie tilnc. 1,952 grains, 
it is evident that here, again, the snpply is 
greatly in excess of the demancl, ancl that the 
term ' starvation of on) gen.' as c x l ~ l a n a t o i ~ ~  of 
the increased depth and r~ipiclity of the inspira- 
tions at  high altitudes. is a niisnorner. 

13nt in addition to tlie :tbsorption of 0s)-gen 
there is the elimination of call~onic acitl to be 
accountccl for. I t  is e ~ i d e n t ,  that, as tlic ten- 
sion of the gas in the yenoas bloorl coming 
to the lungs is nearly coilstant, any dimirllltion 
of its teilsion in tlit. air mill favor its osmose 
from the bloocl to the air, ancl that the effect 
procluced upon the osnlose of this gas by rise 
of elevation is the reverse of the effect upon 
tlie osmose of oxygen. 

I n  concluding this part of our subject, me 
~vish to eniphasize the fact that me thiril~ that 
the benefit to be derived from simple elel ation, 
in cases of phthisis p~llirior~alis, is to be attrih- 
utecl largely to the greater depth of the in-
spirations, and conseclncntly to the greater 
distension and activity of all parts of tlie 
lungs (the diseased apices as well as the 
healthy bases), and to tlie increased clilnil~a- 
tion of morbicl prodncts b r o ~ ~ g h t  about by the 
increased rapidity of the circulation. 

3.  Ozone. - I n  aclclition to the foregoing 
reasons for favoring n high altiturle in the 
care of l~hthisi,, n-e wish to consitlci, further, 
the inflllerice of elevation npon tiic ozoile of 
the atmosphere. 

The assertion is generally iiladc, that, as - 'we 
ascend heights, the : ~ ~ n o n ~ ~ t  of the ozone rap-
idly increases ; " ai~cl 57et thcrc clops not seeill 
to havc heen :Lnj clireot capel.itnc~~tacioiron 
tliis point. tf tlicrc hc niorc free or;onc, i t  
ma57 be due, not to any incren:ed l)rodilction 
over that of lower level?, bnt rather to n, di. 
minished consumption. Furtl~crt l i~ i l  tiiis, the 
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starch and iodide test is so dependent upon 
other elements than the simple presence of 
ozone, that it is not thoroughly reliable. I t is 
also open to the error of reacting to substances 
other than ozone. Still, admitting the state­
ment that there is more nascent ozone at high 
elevations, the explanation of its action in the 
cure of phthisis is still to be sought. Some 
rather visionaiy theorists, as it seems to the 
writer, claim that it finds a direct admission 
to the diseased spots in the lungs, and, by its 
poorer oxidizing, it burns up in loco the mor­
bid products. 

We should rather attribute its influence to the 
fact, that, where ozone exists free, there is no 
decomposing matter to be oxidized. I t seems 
to us to be indicative of the existence of pure 
air, rather than a direct agent in destroying 
the morbid products in the lungs. 

4. Immunity from phthisis.—Another ar­
gument in favor of elevation in the cure of 
phthisis is, that at certain heights there exists 
an immunity from the disease. The disease 
is not endemic at such elevations. 

This is in the nature of negative evidence ; 
but it is certainly valuable as an element of 
prophylaxis, and we think that it can be ap­
plied as an argument in favor of cure. Ruehle 
(op. cit<) says, " A height of at least 1,800 or 
2,000 feet seems to be requisite for this pur­
pose. Phthisis is rare on the Hartz, Styrian 
(in Purzgau), and Swiss mountains." Jac-
coud (Flint 's Practice of medicine, p. 296) 
4 c states that the observations for fifteen con­
secutive years warrants him in asserting, that, 
in Alpine situations elevated 4,000 feet, tuber­
culosis is unknown ; and especially is this true 
of villages at an elevation of 5,500 feet." 
Dr. Irwin reports for Fort Defiance (6,500 
feet), north-western New Mexico, tc During a 
service of some seven years in New Mexico 
and Arizona, I never saw or heard of a case 
of tuberculous disease amongst the native in­
habitants of those territories." And Dr. 
Denison, in his work entitled c Rock}^ Moun­
tain health resor ts / writes, u After having 
quite thoroughly canvassed the subject among 
physicians of Colorado, I place the altitude of 
approximate immunity of this state at 6,000 
feet." 

Taking a mean of all these quotations, we 
may safely assert, that, broadly speaking, an 
altitude of from 5,000 to 6,000 feet affords an 
approximate immunity from this disease. 

5. An aseptic atmosphere. — Lastly, we will 
speak of the influence of elevation in the 
cure of phthisis in producing an aseptic at­
mosphere. In these days of germ-theories 

and of Koch's experiments, we cannot but 
give emphasis to this element of antisepsis as 
an element of prophylaxis and cure of phthisis. 
Professor Tyndall 's experiments show the 
abundance of germs floating in the air at sea-
level, and an entire absence of such germs at 
the altitude of the c Belle Alp ' hotel (7,000 
feet). Whether a lower elevation will furnish 
this aseptic atmosphere has not been proven 
experimentally; but it would seem to be rea­
sonable to argue that an elevation correspond­
ing to that of immunity from phthisis would 
furnish such an atmosphere. 

Resume.—There are other elements, such 
as humidity of the air, temperature, precipi­
tation, etc., more or less dependent upon ele­
vation, which we shall have occasion to speak 
of more at length. But, to make a resume of 
our study to this point, we can say that a rise 
in elevation increases the heart-beat and the 
rapidity of the circulation, therebj^ hastening 
the absorption of the morbid products in phthi­
sis, and increasing the metamorphosis of tissue, 
and hence the vital force; that it likewise 
produces greater depth of respirations, and a 
more healthy action of the diseased portions 
of the lungs ; that it gives a purer air, and 
affords an approximate immunity from the 
disease; and, finally, that it affords an asep­
tic atmosphere, in which the Bacillus tubercu­
losis does not exist. The extent of elevation 
desirable for the production of this effect can 
be stated to be at least 5,000 feet. 

Having arrived at these conclusions, it re­
mains for us to apply them to our subject. 
By consulting table I . , columns i. and ii., it will 
be seen, that, of all the resorts for the cure of 
phthisis in this country, the eastern slopes of 
the Pock}^ Mountains alone furnished the de­
sirable elevation. The distance between Den­
ver and Santa Fe is in the neighborhood of 
375 miles in extent. Throughout this whole 
extent, pleasant locations for invalids are to be 
found at elevations varying from 5,000 to 
6,000 feet. 

{To be continued.) 

HISTOLOGY OF INSECTS. 
INSPIRED by Weissmann's well-known researches 

on the post-embryonic development of insects, Vial-
lanes has studied the structure and changes of 
various tissues, principally in Musca vomitoria, but 
also in other insects during their metamorphoses. 
His results occupy nearly an entire volume,1 and 
make an important addition to knowledge, the more 
welcome because the author deals chiefly with those 
tissues which have heretofore been least worked 

1 Vol. xiv. ser. vi. of Ann. sc. nat., zool. 


