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TRRNERLE POINTS IN A NKORTEEY DIRECTON.

aProIf. Patferson, Superintendent of the United States Coast
nfl>lreY, Writes as follows in ansvý er to an inquiry by a gentleman

% the reason why the needie points in a northeily direction:
D'tSIR :-Your note is duly réceived, and in answer 1 be-g

dt Btalt that thé reasnn why the needie lpoints in the northerly
etOlis that the earth in itself is a magnet, attracting the

r4utcnéedle as the ordinary~ magnets do; and the earth is a
14%gnet as the resuit of certain cosniical facts much affected by

hécIon ot the sun. Thesé laws have periodicities, all of which
flo11t as yet been determined.

*Te inhérent and ultimate reason of thé existence of any fact

e, as. gravity, light, hear, etc., is not known furthér
qu.ka e -18 in harmony with ail facts in nature. Even an earth-
kt* 1 ofin perfect harmony with, and thé direct resultant of the

'Iofforces acting under genersi laws. pitnt

or Ilrhadad8uhad is as follows: The magnetic poles

thI o rotation makes an ageof about 23', with a lne joining
th formneranl

The n orthern magnetic noie is atprésent near the Arctic circle,
Vi the erdian of 0maZa. Hence the needie doés not every.
*'eré Point to the astronomical north, and is constantly variable
tIlB 11 certain limits. At San Francisco it points about 17Q to,

tat of north. and at Calais, Maine, as much to the west.
jt4&t thé northern niagnetic pole a balanced néédie p onts .with

11orth end downwards in a plump line. At SanFracsot
IN abou 63%' and at the southern magnetic pole the south end

N»fts directîy down.
is Th cto of the earth upon a magnétic needie at its surfuce

or~ abeut thé samne force as that of a hard steel magnet, 40 in-
ché gn strongly magnetised, at a distance of one foot.
Th "oregoing is the accepted éxplanation of the fact that the

flltimatpoints to thé northward and southward. 0f course no4até réason can hé givén for this natural any more than forOtner ohservéd fact in nature.
C. T. PÂTTERSON,

Supt. U. S. Coast Survey.

RBENEPITS 0F A TECHNICAL EDUCÂTION.
1 5 4t thé inaugural lecture in connection with thé City and Gnilds
r4eatitft, of London, Professor Ayrton spoke lately of thé imprové.
w sience can éffèct in thé trades and in thé condition of
lorg -eu, and, in thé course of bis remarks said : "L t must

etiy'el have pnzzléd you to understand why a succéssful
fe5iolnal. man, one who bas no manual skill, no strength of

ri~A r 5 by his work, so much nionéy, and what is higber, s0
et allie. It must soînetimés havé struck you as, at thé vèry

taht rather bard that whilé you are toiling from morning to
da aftér day, to gain only enough to live on, another, by

4"ee efforts of bis thought, amasses a fortuné. But you, no
.%., egad t a nite fair that a skilled mechanic should

he h%hge wagés thna navvy. For you say that although
ut th éyes and arme liké yoursélf, and is, pérbaps, thé strongér
he k:e tano, stili you can usé your powers with a skill of which
*hi "(WB nothing. Now, just héle a muscular strength,

% héhn cultivated, méans wealth to, himsélf and bis country,
tu YOI1 have brain power, which only requirés éducation to fit it

nséful work. But, you will say, arn I not forgétting you
84 î,1 been to sehool, and bavé recéived an éducation at least

lvhto * i given in thé board.schools. Consider, howèver,
li le taught in thèse schools whére masses have to hé educated
le th~ ell to, teach reflection, to, fostér thé reasoning power

Iig 1éthat training givén you wbicb sbould maké you unwill-
yoi to follow any stpécial routine method in your tradé unles
Poet u- COvincéd it cannot hé improved on?1 And can you ex.
Or th. tO hé otbérwise wbén thé boys and girls leave at twelvé
1)t*d tel.years old, whèn thé main objéect of thé téachér who is
to yr lels i. to cram thé young. until théy are héavy enough

t, ip tllrougb thé èxamining machine, whén occasionallyté
the "'g 18 nécéssarily confinéd to thé tbrée R's, solély bècause

Itl b n inspéctor fanda that othér subjecte aré-welt,
lo h Yond bis limîted attainments. Again, wbat is thé foel.

ili th Y5 an.d girls bavé at thé national sohools ? If théy succéed
4t . o *léssofs, tbey look forward to hecoming pupil-téachers;

Ilot , rzes do flot tll to théir ahare, they feél that téaching is
e, e thora and faîl back on a tradé ; but how vèry féw, if any,

1ellokto' their studies as a méans of makin g them éducatéd
1,lnstead, of mère copying machinés. T hé coniséquence

When a lad ia first apprénticèd, hée is mèrely an errand,

boy, or fsg ; hein gfit, in fact, for littie élse. suhseIluently, hé
is postéd in one of thé départments of thé manufactory, his in-
structor hein g thé man under whom hée works; but this mati
man havingh is own work to attend to, has not timé to téach;
and éven were it not so, hée could only show thé nianual opera.
tions. Whén thé pièce of work on which thé apprénticé lias béen
éngaged is finished, it lias to pass thé foréman of the départmént ;
geuérally, a man who, through honésty, sobriéty, and maniî,ui.
ative skill, hias risèn trom thé ranks of thé workmen, and wbose
éducation has béen of a charactér similar to those around bini.
Thé foréman's dutiés, of course, léavé him no tinw, éven if hée
wéré compétent, to givé instruction, and thus the lad goés on1,
probably working, quité mechanically, at only one small branch
of bis tradé. In time, hé bcornes ajourneyman ;hé ray becomé
a foréman, to goverui others. Thus thé " rulé of thumb," viz.,
éacb man working as bis shopmatés do, procéeds, snd thus igno-
rance of principle lias hêen carried on froi oiné génération to
another. And tbings go on roulain .ng very nitnch as they are,
merely because we have neyer seeén them othèrwise.

TEE, NEw TAY BRIDG.-Tbe North British Railway Com-
pany havé lodged thé plans for thé rebuilding of thé Tay bridge,
as réquired undér the Parliaimentary notices. Thé whole bridge,
frorn shore to shore, bias béen réducéd in height, 80, that over
thé middle of thé fairway, whiere thé high girdérs fell, thé heigbt
of thé girders aboyé high-watér Mark, ordinary Spring tides,
will hé réducéd from 88 feet to 57 féet. The spans in thé south.
ernmost portions of thé bridge stili remaining are not to, hé
altéréd in width, but thé 13 widé spans of 245 féet, which weré
in thé centre of thé bridgé hefore it feil, are to hé narrowed to
about one-haif thé width by thé introduction of additional piérs.
Thé firat five 245-foot spans, counting from thé south end of thé
present gap, are to hé diyidod into 10 spans of 109 feét eacb,
and will hé at thé height of 57 féét ahové higli watér, ordinary
Spring tidés. Bétwéén thé fifth and sixth fallén piérs thére wil
hé two spans 100 féet wide and 57 feét in height ; hétween thé
sixth and eightb fallen piérs four openiags 109 feét widé and 57
feét in héight ; hétwéen thé eighth and nintb fallen piers two
spans 100 féet widé, and gradually fafling in heigbt frorn 57 feet
to 54 feét 9 inches ; then fromi thé ininth fallén piers to thé first
standing piér on thé north sidé theré will hé éight openings 109
feét in width, and gradually falling in height from 54 feet 9
inches to 43 feet. Thé spans of thé portion of thé bridge still
standing at thé north end are not to he altéred in width, but thé
girdlers are to hé lowéred to suit thé falling gradient of thé uine
toward thé north shore, thé béight of thé large bow-string girder
baing reduced to about 26 féét, and thé similar girder over thé
esplanade to, about 18 féet. It is not proposéd to, make a doublé.
line bridge, but thé new piers to hé eréctéd in thé middle of thé
river will hé of such a width art will hé sufficiént to carry a double
lune of rails sbould that hé deémed nécéssary. As thé result of
thé récent inquiry into thé causés of thé fall of thé bridge, power
will hé asked to énableci thé company to stop thé traffie from,
crossing thé bridge when thé wéathér may hé too sévère as to
causé réasonablé appiréhension of danger.-Pall Mail Gazette.

TYNDALL's DEFINITION 0F THEE BRÂÎ.-Tbe human brain,
according to, Prof. Tyndall's récent définition, is thé organiséd
registèr of infinitély numerons expéoriences réceivéd during thé
évolution of life, or rathier during t e évolution of that séries of
organisms through which thé human organism bas heén reachéd.
Thé effèct of thé Most uniformn and fréquent of thèse expérièees
bias béen successfully hequeatbed,pnincipsl and intérest,and bavé
slowly mountéd to that high intelligence which liés latent in thé
brain of thé infant. Thus it happons, says Tyndall, that thé
Enropéan inlierits from 20 to 30 cubic inches more of brain than
thé Papuam ; thus it happons that facultiés, as of music, which
scarcély exist in sorne intérior racés, bécomé congénital in thosé
that are superior ; thus, too, it happons that out of savages unable
toi count up to the number of théir fingers, and Ispeakin.g a lau-
guagé containing only noixns and vérbs, arisé at léngth Newtons
and Shakespéarés.

DRILLINO GLAS.-Stick a pièce of stiff dlay or putty on thé
part ýwbère you wish to maké thé hole. Make a hole in thé
putty thé sizé you want thé bolé, réaching to, thé glass, of' course.
Into this hole pour a littié molten lead, wbén, unléas it is very
thick glass, thé pièce will immediately drop out.

THiE SOUTEa AFRICAN DiAMOND FiELDs.-Advices receivéd
fromn Port Elizabeth state that thé valué of thé diamunds
éxported from thé South African diamond fields last yéar was
£3,685,610,_ as comparéd with $3,084,711 in 1878.
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