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merly a wider range than now, and that they are gradually disap- 
pearing. The physiography of the coast of Acadia was then dis- 
cussed, the distribution of currents considered, and eviden5e given 
to show that the land in all this region is steadily sinking. The 
effecl of this depression on the currents of this coast was discussed, 
and the views of Verrill and Uawson considered. The conclusion 
was arrived at,  that the known facts as to currents, the sinking 
of the land, etc., explained the phenolrlena under discussion. The 
relation of these facts to post-pliocene conditions was referred to, 
and a sketch given of what remains to be done in this field. 

At the closing meeting of the society, the I'ollovzing oficers were 
elected for the ensuing year in the Geological Section: viz., presi- 
dent, Professor W. Saunders, director of the Central Experimental 
Farms, etc. ;vice-president, Professor L'AbbP 1,aflatnrne; secretary, 
Mr. J. F. Wliiteaves. For the whole society, Very Rev. Principal 
George Munro Gmnt of Queen's University, Kingston, was elected 
plesldent, and Rev. 12Abbb L;iflamme of Lava1 Univerbity, vice- 
president. The honorary secretary is Dr. J. E. Bonrinot. 

HEALTH MATTERS. 

Sterilizing Water. 

INa paper published in the Medical Hecord of June 14, 1890, 
Dr. C. G. Currier of New Yorlr states that nrlles5 extraordinarily 
resistant, water becomes ster~lized it  i t  be a t  or near tne boiling 
temperature for fitteen ~ninutes. If the same degree of heat be 
maintained for five minutes, all h:~rmful micro-organisms will 
have been destroyed. Still less time serves to destroy the disease- 
producing varieties w h ~ c h  are recognized as liable to occur in 
water. Thus merely raising to the boiling-point a clear water 
containing the micro-orgnnisms of malarial disorders, typhoid, 
cholera, diyrl~theria, or of suppuratirr procesres, and allowing it  
to gradually cool, insures the desttuction of these germs. They 
are also destroyed by keeping the water for from a quarter of an 
hour to half an hour at  a temperature of 70U C. 

Occasionally, however, vely resistant but harmless bacteria 
nay get into water. The brief heat~ng lenders them safe for 
drinking-purposes; hut, when it  is desiled to destroy e \  ery micro- 
organism that may be present in a contaminated water, it should 
be heated For one hour, and allowed to cool slowly. Then it may 
be used for cleansing wounds or for alkaloidal solutions, which 
will Beep indefinitely it no gertns be introduced after the solution 
has been heated. 

Coffee Inebriety. 

Dr. Mendc.1 of Berlin has lately publi~hed a clinical study of 
this neurosis, his observations being made upon the womm of the 
working population in and about Essen. He found large nurn- 
hers ot women who consumed over a pound of coffee in a week; 
and some men drank consitlerahlp mole, besides beer and wine. 
The leading symptoms were profound depression ot spirits, and 
frequent headaches, with insomnia A strong dose of coffee 
would relieve this for a time, then it  would return. The muscles 
would become weak and trembling, and the hands would tremble 
when at  rest. An increasing aversion to labor and any steady 
work was noticeable. The IlearL's artion was rapid and irregular, 
and palpitations and a htavy Peeling in the p r~cord ia l  region were 
present. Dyspepsia of an extreme nervous tyl~e was alqo present. 
Acute rosacva \\?as common In these cases. These symptoms con- 
stantly grow worse, and are only relieved bg large c~uantities of 
colree, generally of the infusion In some case5 tlie tincture c\ as 
used. The v~t%irns suffer so seriously thaL Lliey dare nol abandon 
it, for fear of death. Where brandy is taken, only temporary i e  
lief follows. The fa(-e berotr~es sallow, and the ltands alrd feet 
cold; and an expreeslon of dread and agony settles over the coun- 
tenance, onl) relieved by using strong doses of coffee. In all 
these cases, acutc inflammation5 are Illrely to appear any time. 
An lojury of an:? part of the body is the starting-point for in- 
flam~nations of a n  el ysipelatous character. Melancholy and hys- 
teria are present in all cases. Coffee inebriates are rrlore common 
among the neurasthen~cs, and are more concpaled because the 
effects of excessive doses of coffee are obscu~e and large13 un- 

known. Many opium and alcollolic cases have an early history 
of excessive use of coffee, and are always more degenerale and 
difficnlt to treat. A very wide field for future study operjs up in  
this direction. 

LETTERS TO THE EDITOR. 

*** (?or~~espondents The luriter's narneare requested to be as  brief us possible. 
is i n  all cases reqtrired as  proof of goodfaith.  

The editor will  be glad lo publish uwy queries consonai~t wi th  the ch uructer 
of thefournal.  
011r e q u ~ s t ,twenty copies of the numbev cowtuining his commttnication will 

be furnished free to any covrespondert. 

Dr. Hann's Studies on Cyclones and Anticyclones. 

INyour issue for May 40 I have with much interest noticed a 
letter by "W. M. D.," entitled "Dr. EIann's Studies on Cyclones 
and Anticyclones." I t  contains a passage which I am unable to 
comprehend; and, with your permission, I should l i fe  to ask the 
writer, through your columns, to enlighten nie on the subject. 

Mr. D. declares biniself a n  advocate of the convectional theory 
of cyclones, and states, "There is unquestionaMy an ascending 
component of rnotlon in cyclonic areas, and a descending compo- 
nent in ant~cyclonee." This is \vhat I do not understand. The 
question is apprent ly that of n body of air moving in a certain 
direction, but in what direction it is moving I don't quite see; 
and ne~ther  do I understand what is meant by a LLcomponent of 
a motioa." 

To put my question more precisely, I noticed once, in a book 
called "Weather," by the Hoi~.  Mr. Abercromhie, t,hat the author 
had observed that the waves on the North Sea differ in shape, 
when caused hy a north-east wind under high pressnre, from that 
when caused by a south-west wind with low barometer; and he  
considered this a proof that the air in a n  anticyclone is a de-
scend~ngcurrent, and the air in  a cyclone an ascending current, of 
air. 

As an engineer, I am in the habit of always nlalring a diagram 
on paper whenever I have a meclianical or dynamical problem 
before me;  and it is a safe rule in applicxd mechanics that nhat-  
ever cannot be thus represented does not exist. Rut in this case 
I came to the result that a supposed descending current of air in 
an anticyclone, h a n n g  once reached the surface of the sea, must 
needs afteruartls follovr~ thls surface,-that is, blow horizontally, 
or come to a standstill,-and also that a supposed ascending cur-
rent must instantly, the moment it starts, corrle out of contact 
with the surtace of the sea, and lrenceformard be unable to ma 
terialig affect the shape of the waves. In other words, a body of 
air moving over the surface of the sea must nt cessarily have a 
lioriaootal direction; and the only cause I car1 imagine of the 
suppos~d difrerence in the shape of the waves is the difference in  
fr ic t~onbetween alr and water surface when the a i r - p r ~ s ~ u r e  1s 
high or low. 

I therefore beg to ask Mr. D. to give me some lrind of a graphi- 
cal iep~esentation shoming the direction of the motion of tlie air 
in cyclones and anticyvlones; say, for example, i r ~  the North 
AtlanLic anticjclone a t  hoise latltudes. and if he is unable to do 
so, he will allow rnc to believe that his statement i\ tar  from be- 
ing unquest~ona hle. 

Mr. D. lurther states, .'The con\ectional theory 1s merely 2% lo-
cal appl~cat~on oi a theory that is universally accepted Lo account 
for the genem1 circulation of the atmosphere between equator and 
pole5 " Rut is it, atter all, neccisaiy to a c c o ~ ~ n t  for such a ciicu- 
lation? Has t h e ~ e  ever been found the iaintest actual proof to 
show that %uch a general circulnt~on really takes place? 

As to the other parts of Mr. U 's letter, he mili excuse me 
foi saying that 1cannot shale liis apprchensron that Dl. Rann's 
studies wtll much alter tlie views held on cyvloncs and ant~cy-  
clones, as the doctor's obser\ nt~ons merely deal with temperatures 
at tlie earth's su~iace,  which, as is well Imoun, are local, and 
pcrfectl~ independent of the temperatures of the air a t  some eon- 
s~deiabled~itancefroni the surface; \vl~iclj latter, homever impor- 
tant in t h ~ s  kind of investigations, are unattainable unless by 
balloon ascents. A body of surface air lnovlng over tlje ground 
nrust necessarily follow tlje shape of this latter; and consec~uently 
the air which is to-day a t  the summit of the Alps was yesLerday 
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at  the bottom of the Rhone valley, and will to morrow be sweep-
ing over the Rl~ine,or vice versa, according to the direction in 
which the, surface wind blo~vs. IIence Dr. Hann's observations, 
however valuable otherwiee, can have only stnall bearing on the 
question of the cause of cycslones and anticyclones. 

FRAKZA. VELSCHOW,C.E. 
Jones Point, N.Y., June 2. 

-- - - - .- .. 

On the Determination of Parallax by the Spectroscope, 

INthe wlnter of 188:3-84 it occurrtld to the writer that the 
spectroscope might be made use of in the determination of the 
parallaxes of certain double stars. As there were no data at  hand 
that would allow a numerical example to bc rvorlred out, the 
method was not published at  the time, but was withheld until 
such data should be available. Recently my attention was drawn 
to the sjstematlr nleapures carried on 1876;at Greenwich ~ i r ~ c e  
and, although thcse are 'ery unsatisfactory on account of their 
large prohable error, tt mag be of interest to  apply them to an 
actual parallax determination. 

The method ahout to be proposed is based upon the well lrnown 
fact that the positions of the lines in  a star's spectrum dependnot 
only upon the substances to which these lines are due, but also 
upon the velocity of the star's motion in the direction of the line 
of sight. So far as the writer can see, it is applicable only to 
double stars; and it may be made use of in two different forms, 
the first of \t hich is applicable when both components of the star 
are bright enough to be observed spectroscopically, and the sec-
ond when only one component is bright enough to beso observed. 

In the fir4 care, both components being bright, let S be the one 
to which the orbit is referred, and let C be the companion; o is 
the angle that the tangent a t  C makes with C S, and 0 the angle 
that it makes with the line of sight. Vois the velocity with which 
8 is receding from the earth at  a given moment, and V, is the 
velocity ni lh  which C is receding at  the satne moment. both 
being expressed in miles per second. The orl~italtelocity of C a t  
this moment we will call v, the unit of length being that length 
which snt~tendsan angle of one second at the star's distance from 
the earth. If ;T is the parallax of the star (snppo3ed unlrnown), 
and D is the radins of the earth's o rb~t ,z' can be expressed in miles 

per second by multiplying it hy -D . Expressing it  in this man-
ner, we have 7'r 

(V0- Vt)= Y . D . COS 0 ('1
7'r 

But 

where p is the pe~iodof the star in seconds of tirne, r is the radius 
vector of the component in seconds of arc, and A is the area of 
the orbit, the unit of length being the same as in  the case of z'. 

Substitution in (1) g i ~ e sus 

The first member of this equation is to be observed by the spec-
troscope, and the co-efficient of the second member is to be com-
puted from the elements of the star's orbit The only quantity 
remaining is the parallax of the star, cvliicl~is found by simple 
division. If it is desired to make a number of observations at  
different times, and combine the whole by the method of least 
sqnares, the nor~ualequation will be, of course, [a2]x=[al], equa-
tion (3) being now of the form ux=l. 

Undoubtedly the best way to determine the atlsolate term in 
eqnatlon (3) is to photograph the spectra of both stars on the same 
plate, and measure the intervals between the corresponding lines 
in the two The probable error of a determination so made will 
be less than if Vo and V, were measured separately and their 
difference taken. I do not find that this has been clone in the 
case of any star whose orbit is lrnown; but that the lines in the 
spectrun~of a double star can be so photographed aild measured, 
a t  least in certain cases, is \veil shown by Professor Picker,ng's 
recent work on Beta Aztrtgce and Zeta U~-sceMczjoris, which stars 

stars, and their consequent short periods, niake the measurement 
particularly easy in these cases; yet I trust that it is not unrea-
sonable to hope that measures may be made on other stars suffi-
ciently good to afford us some idea of their parallax. 

When one of the components of a double star is so faint that its 
spectrum cannot be observed, it  becomes necessary to modify the  
foregoing mode of procedure somewhat. Let S be the principal 
star, as before, and C the companion. Let V be the telocity of 
recession of the principal star, and Vothe velocity of r~cessionof 
the centre of gravil,y of the system (Vebeing appreciably constant 
for ~~t a be the semi axis major of the orbit of 
the cornpanion, when referred to the principal star, and let a ,  be 
tile semi-axis major of the smaller ellipse described on the heavens 
by the larger star, in consequence of its having a companion (this 

may be determined by comparing the position of the principal 
star with smaller stars in the vicinity, not physically connected 
with it). Then we have the equation 

(this is obtained by resolving the velocity of the component along 
the line of sight, multiplying the result by a,+a to find the cor-
responding differential velocity of the principal star, and adding 
to the velocity of the centre of gravity of the system). Substitut-
ing in (4) the valuo of 2: as given in (2) ,  we have 

This is the form of the observation equation. T7is observed, aL 
intervals, by the spectroscope, and corresponding values of the 

co-efficient of -1 are computed, The normal equations are, then,I D 

'Tr 

( 5 )  being of the form V = V, + F x .  
As already intimated, the writer has applied this method to a 

particular case, using the spectlu~nobservations made at  Green-
wich since 1516, together with one measure obtained by Huggins 
in 1863. Sirius was selected for the purpose for several reasons. 
Its orbit is fairlv well known, the spectrum observations on it, 
corer an interval of twenty years, the period of the star is short, 
and various determinations of its parallax hake already been 
made by the direcl method. The element? of the star, accor111ng 
to Mr. J. E. Gore (~VonthlyAJot~cesof the Royal Astronotrb?-(ti 
Society for June, 1889), are as follows:-

were not known to be double until the spectroscope showed them I t  appears also, from Anwers's work, that the semi-axis major of 
to be so. It is true that the proximity of the components of these the orbit that the principal star describes about the centre c f  


