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n his shoulders would better stop and then ail, on the theory that it would be more by Couloumb, who has received the credit for Th*» « \ ’ earth. Another observer, Harkness made
a moment what that means. Modern nearly accurate than any single observation. it., Micbell’s apparatus was passed to Dr been closelv assolateH *£* method has 5-576, while Wilsing at Potsdam made iA 
e, always busy with its scales, weights The purpose of all this was to determine Wollaston and then,' in 1798, passed to Henry He sought ^ h'l °,wn nan?e‘ ,T1here are at least three other wavs V

SKÏÆSS ______—____ - S3W»sSw.« sï;'\rea the ancients must have doubted the of the experiment. The second was to apply ..................... ............... ............... different whlCxh yle d® the/“ult in a slightly that a plumb-line deviated from the verti '

sSSSSs SS^SS;thrilled by them. In fact, they have found it system, which you perhaps recall from your mi). j. ’ s nJ=. three hundred and fifty made at twenty thousand feet (above the s,,/
difficult to remember the laws the day after, sophomore mechanics. In thesé quations M fn the m muCh the sa™,e way as hne), on Chimborazo. His experiments wt'
to say nothing of the day of, examination. Re- prime represents the weight of the world, and _____ I thin? was' rmtJhi?6 /xPcn™e.r,t- a he whole very faulty, but he did succeed in showing
cently, however, a young instructor, Rhine- the mathematician reduces it to 6,030,000,000,- to nrote,-t Jfghy enclosed in a great case the earth as a whole was much denser than ■
hard A. Wetzel, in the College of the City of 000,000,000,oœ,000,000 grams. Johnny Brown oh Inhnnv to Pfotc«t it from air currents. ' mountains on it. an the
New York, conceived the brilliant idea of get- — Sadfe Jone7be£u- J 7 ’ ..^-e result arrived at by Cavendish was that
ting his students really interested in gravita- So the mass of the earth is determined— Giving her a Valentine- exnerimenmo5^-Hmî ^ ra'SCt! by lat" „ Th*n the British Royal Astronomer of
tion by actually weighing, the earth. mass rather than weight, for weight really is We saw you, too and so globe of nure a dense as an equal day, Maskeleyne, sought to repeat the ex,,,-

He explained his plan to his class. They the attraction of the earth for another mass, ' x here isn’t Ly use in your . farrv it ont L rfl1 A^u °ne wh° „ants to ment on the mountain Schiehallion, in Per,,
were interested. Then he told them that, al- and it can hardly be properly said that the Denying it/you know ' ooo miles in thel-arih TTa™ If* ^9.8oo,ooo,- shire, Scotland, and in 1774-1776 it was done
though it bad been done abroad several times, earth has “weight”-that is, attraction for it- " S b you «now. 000 -«“«m the earth and each mile contains The deviation of the plumMine was mea<n -
as far as he knew it had never been attempted self. Expressed in words, this result may pos- Youthful love oh youthful love ! earth avérai feet. Each. cubic foot of and was found to be six minutes. Then af7Wted State,, They ta» enthusi- %Je read M si* billion, and thirty million, Wha^d”, J°K ea!° S of waîfr aSh™,^ Z”**? *, ™bic, carrf“1 ”"=ys the density of the mo",
r-bf i, in grams,” exclaimed one of the “ masses of the

more ambitious students with bated breath, sun and various planets compare proportion- In Sadie Jones’ valentine, disW result wL* three tenth! CaVCn* earth was 4-5 times as dense as water Sub-
With a vision of obtaining a number carried ately with the earth; and on.a chart Mr. Wet- . Which praises Sadie’s hair smaller than Mr Wetzel’s PCr CCnt SCquent. «calculation of the density of Z
out to unthinkable length. zel placed the result in grams, worked out on Semd ntW, t ™ ^ mountain gave the result 4.71.

So hi grams Mr. Wetzel got it. the basis of his weighing of the earth. The Youthful love, oh youthful love! experiment amnn?thJm u?' Zd fCavendish’s Among others who have tried it was an Am
It proved to be a very fascinating thing, f'g^res are staggering. j What makto Sadfe shy? of Oxford ’ twe^vf Professor Boys’ e"can, Thomas C. Fendenhall, once profess^

the cnL? Uflh Sv jhtat thou®ands of visitors to Mr. Wetzel is now engaged in other inter- Why'does she turn from Johnny Brown invented the quartz or silica ^fibre -IEm i?? of Physics m th« Imperial University of Tokyo
g j he PuyS1iS research lab" estln& and minute studies'in physics, such as With bashful, downcast eye— really a ?rain 6f sand ’ •whlcb ,ls and later president of Worcester Polytechm,'

°^t,°ry> and.tthe apparatus has been placed on an investigation by which he expects to show Then reach .Kér little hand Lhind ’ length gBoys did not fest hU 1 ln,credlble Instltutf- He worked on Fujiyama, the sacre, 1
anbe^atXthïm°n,h?0 V7 a“raction of gravitation varies slight- For Johnny’s rhapsody? concrete pief as Mr Weteddirf ff °V ™ountamvof Japan. Another American, i„a peep at the machinery for weighing the earth, ly with different substances, and is not abso- X had to wait thrL u’, d often he Hawan, Erasmus Darwin Preston, tried the

The apparatus is extremely delicate, though lute. This had already ben hinted at by Pro- That presbyter, Saint Valentine to rest WetzJl had fo w/'i * 7 t0.C0me Tthod on Haleakala, an isolated Volcanoit° wafde1Sedn?P ' m taCt> °ne WOuld th[nk f^sor Simon Newcomb before his deatfo An- Has saidf on this his day ’ for the b^ancetocometores^ SCVen mmllteS & island of Mauri> a"d also on Mauna Kea
it was designed for weighing an atom rather other investigation has to do with the possible No lover shall unto his lass 'Bovs arrived at T rlLu S , , , ?be «suits are given in a table compiled hr
bZL Jl ■ H 15 known as a “gravitational discovery of a “gravitational insulator”-some- His love in vain display- den^ of the earth His anLt?7 f°r the ^r. Preston, the result foç Haleakala
b r? -x • -, y thm? tbat will reduce the attraction due fo No matter be she Sadie Tones . delicate that once L His apparatus was so ing to Preston to be the better.
nnllVc f primarily of a very thin wire, gravity. Still another is the attempt to weigh Or Lady Robelay l . earthquake thousands ^f Th® trouble Wlth this method is that
only 3.5 centimeters long, bearing at each end the exact impact of a sunbeam - ë y ™a« rWefte.itPou®.ands of miles away, which must have an isolated mountain else the s„r
a little silver ball weighing exactly one gram. -___ So send the little tnVcn ^ was detected by him only because he happened rounding mountains will neutralize the n^iî -

iiSE! SS* LëJ iiiE^
little glass box about three inches long and error. * Ç —^^The French nr,,r ., _ Another method was that first tried mam
less than an inch deep, the quartz fibre hanging Tn fact V . v - , ■.; */■ A n , rench professor,; Alfred Cornu, the years ago by Airv at Hartnn ■'I down through a brass tube set on this box. that of the torsi^Iba?a^*P °y Cavendish, the. eccenljn^ecientist who is fa torsion^îàhc1?1^ abd ?tbets have used the colliery near Newcastle. Airy used an invarf

1 Not e«n the slightest air current can affect it. by an Lglish BdsfSïîfv T mo«s> among other thi^Eor the discovery of *^5 Bailly> able pendulum. The principle was that thJ
Then this much of the apparatus is placed at Cambridge m%5fav the composition of waH&out of oxv?en and last0C*C'b^oker* m the middle of the difference in oscillation time of the nendulim

on a vibrationless pier of coiiOTete which runs apply it himself ^He “pt * r hydrogen. Cavendish and Michel! had been ^i'tfe?*SaSd obse'va" at the .surface of the earth, an'd one thousand
down into the earth through the floor of the \ ' wa the real inventor of elected to the Royal Society the same year and in distil w ppBratus s’milaèto that of Cav- two hundred and sixty feet below at the bot
laboratory so as to be absolutely free from the ------------------------------— ' 41* y me same year, and mdish, m hiS own pnvate laboratory. He ar- tom of the mine, could be used to calculate tt

; t THE THERMOMETER’S GROWTH
fSt'mUkMn went Ws'rounT™3"1 “'à f ‘jT*Jong them™" Ss”' Fehrenh,it' ThM is «>= wey it now ready described was made in 1714, five years s’'" ^

ds- ‘J1^ Robert Floor, Cornells van Drebbel, and Gabriel Daniel Fahrenheit- -wa K . after bls famous experiment. by .calculating the density of the pyramid, the
, The res, the apparatns consists o, two FrSm £ St T*

and c,are mvolved would increase that outlay ultimate test of all therînometem’todav^s îhe a'!! t ? thC COl?St day of that y^ar- The fhst” ’ 7 °îCr ^rtS °f Pur°pe' But of late years, in 1891, Professor Join,considerably if they could be reduced to dollars air thermometer. Galileo was the one to ; 6 • v, A*.,tbat day was the coldest that the oldest • . t centesimal scale was that of Cel- Henry Poynting, of Birmingham has devei-
and cents. They are not estimated. • troduce the alcohol instrument nrohthl /®meLmbered. he immediately con- ® ust ad°Pted ln t742, but it is to the great Lin- oped still another method vdiich ’may be dc

These balls of lead are placed on a wooden 1611,* though the date is not defi’nitelv tn7 *” cluded, ^hat he had discovered the lowest de- t|^at ,a« mdebted for the rational scribed as almost precisely “weighing” tin
table built around the pier, but not touchin? it and this was a great stride ahead leadi^? =W> temperature known to the world, either reckon,n.g known as the centigrade, earth.' Poynting used actual fcalel an,i
at any point, and they are arranged so that they did to the linseed oil device of Sir IstZZZ™ 77™ T s^len,tlflc- His original scale cov- £ ? ^ac®s «ro in melting ice and one hun- weights of very great delicacy,
can be moved back and forth on horizon^ ton- and that in turntothemercurythe^mo" mTdwTv aI^ *7 eighty degrees’ with zero ^iîersa^vfo watefLand k is a«d Two fifty-pound weights^ lead were bal
bars 'The centres of the big lead balls and lit- meter of the present day. X midway Above, it went to ninety degrees, or tific mirnL^ !abo^atones and for every scien- anced on opposite ends of a rod. Then a throt
tle silver balls are exactly in the same olane The scale has slw/è u temperate and below it registered minus . tlflc purpose in all except English-speaking hundred-and-fiftypound weight of lead w-

?hnedi«r=eyb,',n„ss?rToh=,h;,„Kre„,i ”,ïairTht* s
firs. <o findI* how gr„, „« ,ge ?ure would be a ______ -___________-_____________________________ The FahZhx, 7- 1'"tW° degr"S' “d il had to be carllly „ ,o
of the lead balls for the silver balls. This was impracticable. ® his is I he Fahrenheit scale is convenient for some to be discovered at all. Poynting performed
done by placing the two lead balls in a certain Zero is a word whfoh x , , ---------------- ——------------------------------------------- w°rlc,on acc°unt of the shortness of its degrees, the experiment in a cellar, and observed the et-1
position and noting the position of the silver Arabic through the Spanisïïnd ^ th-C Slehhma^S gIS*t ?ccfuracy ,n «cording pos- feet by means of a telescope through the floor
balls suspended by the quartz fibre. literally “empty ” Its aftnal ll meaning is _ sible, but the other is far more convenient un- of a room above. No one could walk in the

' “When the lead balls stand as they are ” therefore better absence of ™eat‘"Sh9" d that iVseemTtn K0d USC 18 80 general now W¥e he was at work. Even the movin-J
said Mr. Wetzel, “the silver balls remain stâ- something that çannot be obtain^"h Th s.,,s whin it uT I ^ °n y a question of time of the three-hundred-and-fifty-pound weight

tionary, the opposite attractions c^nfor-bS- various plints Skh^S^To^tS f onfi CntlrCly SUpCrSede the older reck- ^dto be subject to correct^ for it tilledancing each other. Now I begin to push one Fahrenheit’s discovery of the „n.-nt ' Jc<\ b fhe cellar floor in the proportion of one inch in
lead ball in one direction and pull the other which water boils and the point at which ici R' %/W „ ° ten. ™1.les' Poynting found that the fifty-pound
leâd ball m the other direction, and that little melts—or water freezes—led to the scale =! là kIW PHYSICIANS VS. SPECIALISTS weight was increased by one two-hundred-and-
dumbbell in these begins to twist on its thread we now have it. . .1 ------- fiftieths of a grain.
of quartz, each silver ball getting a little bit According to Sir Samuel Will™» u u 
closer to the lead ball nearest to if. When we heit’s thermometer was ^onltS ed from
have pulled the silver balls thus as close to the made many years before W fx? one
lead balls as possible, the degree of the twkt In 1701 Newton nron^!^7 Slr Isaac Newton.

means of a very little mir- tlons of the society for that year, 
rtz fibre. A beam nf livrhx The scale which

- By George Ha . -
;

W<â

that

■

/

on

seem-

onc

was

We are living in an unfortunate age, so 
far as the work of the physician is concerned. As P°ynting put it, if all the 40,000,000 peo- 
Not only the profession but the people want ple of G«at Britain were placed in one scale- 
quick action. Few are willing to wait for re- pan* would one small boy or so make touch dif- 
sults of medicine, which is the only means of ference ? That was the difficult measurement 
restoring a perverted function. We have be- he had t0 make—a difference of one in 90,000 - 
come so crazed by the wonderful and spectacu- °°°- His result was that the earth weighed 
lar work of the surgeon that the desire pre- 12,500,000,000,000,000,000,000,000 pounds. Mr. 
vails to have everything cut out. The family Wetzel’s weight reduced to pounds would be 
pbysiclan. bas 1°®* h*8 job. Every one runs to 13>266,000,000,000,000,000,000,000, pounds — a 
the specialist, who often sees many cas is mere trifling difference of 766,000,000,000,000. 
through a biased pair of spectacles. With all 000,000,000 pounds. In tons, the weight found 
his expert knowledge the so-called specialist by Mr- Wetzel is seven thousand billions of bil- 
very frequently specializes with too many dis- hons of tons-
eases, mid his treatment is liable to become Thus there have been many scientists the 
prejudicial if not empirical. The family phy- world over trying to weigh the earth, and their 
s>c‘aa “ such a man exists—is the one who results have been as various as their methods, 
should treat these cases, for the successful re- 11 a11 come® back to the calculation of the rela- 
sult requires time and careful individualization tlve density of the earth compared with an 
in each insUnce. —Dr. H. V Halbert, Chicago, e<lual &lobe of water. Some get it as low as 
in The Clinique. 4-5, others as high as 6.6, while the probable

_ truth is somewhere between. Before any of
“Caft you tell me mv >> , . them started to calculate it by actual experi-

teacher, “why the race ^is not *7^ the pnJ" tbe immortal Newton, having laid down
swift?” ways to the his laws, gaVe it as his shrewd guess that the

“Yeslm ” said the lîtti» . ,, density would be found somewhere between
because sometimes their tir’ei^usU’7" Rah’8 bve and, s‘x times th/t of the density of water, 
more American, bust. Balti- Newton 3 guess is as good as modern observa

tion.
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ror fixed on 
is shot in on this" mirror, and is reflected backA beam of light

miss asr, -
feet away. Its position on the scale i= not» i deC,nif ®ystem was not in use at that
Then the leaden balls are moved ^ proposcd make the tem-
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the beam of reflected light. The anoie t„t„! dr»d ^ L ?, gaYe 1,16 bôllmg pomt two hun- 
out to be about z 7 degrees This meth 1 • a ,v®. de^rees and the body ninety-•h- -am, », that LdL Ü» ** ••
meter in measuring electric currents aim t»,o Zthan f«ez™g he moved

GUESS WHO THIS IS
An unwitting caricature of a well-known 

British Columbian, by an artist who 
never saw him.„ It was published in
Throne & Country, an English periodi
cal, and was intended as a caricature of 
an actor.
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Hfc'streets of Nei 
S|trly 3,740, which 
■jwi^ New York ai 
<55 miles of paved ; 
IF connected line wl 
iHt to Amarillo, T< 
ftik asphalt paved j 
lès, equal to ' the di 
I^c and Detroit. T 
Macadam streets. 
;W York in 1907 am 
•*" per cent, of the 

:s in all the citie 
g more than 8( 

that year over 40 per c 
of Sew York were as 
cent in Chicago.

Ùî the 1,125,142 pa 
United States from 
1908, 843,597 landed a 
75 per cent, of the w 
alien immigrants and 
sqitgers were admittec 
York.

* The number of chil 
tweèn 5 and 18 yean 
1,047,012, more than al 
Louis and Buffalo com 

Of the population 1 
census of 1900, 37 per 
foreign-born, making it 
mopolitart city in the 1 
r~'" The harbor of Nevi 
Hrgest in the world, ar 
in the world, and 
can be easily and chea 
creasing size of ocean s 
mous growth of inti 
There are only, three 0 
world that can receive i 
Mauretania. The ship 
to a depth of 40 feet fre 
North River to the deep 
Ocean. Of the 444^ 
i45z/2 are in Manhattan 
and 65 miles are in act 

Of the piers on the 
feet are owned by the ci 
rived a revenue of $3,55 
tion to $303,484 from 1 
poses. The piers owne 
measure 1,220,000 feet, 
piers and two stone pie 

The Congressional * 
improvement of the N 
ibou to 1907 inclusive 
cago Harbor Com mi: 
$9,529,360. Per capita 
amount is, with the ext 
smallest made by Con 
ports of the United St;

The port of New 1 
larger than the politica 
New York, 
by law, but the custon 
New York includes Hu 
ties in New Jersey for 
along the Hudson Rivi 
Sound as points of delr 

The Chicago Harbo 
in 1909 that the value 
commerce at New Yorl 
compared with $1,221 
$1,300,000,000 in Liverf 
in Hamburg. In 1909 
ping arrivals at New 
were in the foreign ti 
coastwise trade.
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I _ Of the total foreid 
Bnited States in the fisc 
°f New York was 47.4 
one-half. Over 57 per 4 
and nearly 40 per cent d 
country pass through J 
value of New York’s i 
*999 was $1,521,966,090;

The New York Com 
Ported that in 1899 the 
commerce of New York 
000,000 and was increa; 
Per cent a year, which 
moderate estimate, inasi 
fhe country is doubling 
ei*en on this basis the 1 
mestic water-borne trail 
now be considerably < 
and this total does not i 
gate of freight handled 
figuring in the harbor tri 
amounts to considerably 
estimated inland trade < 
Phe census report of 
Water-,borne traffic, inc 
°f the report, at 113,969

According to the cèr 
Were ,in New York 20,8 
tablishments, nearly on< 
^a^nber in the United £ 
capital of $1,042.946,487, 
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