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adapted for cutting quick curves or keyholes it is. named
as abave.

Hatchet (fig. 38) is a small axe with a hammer head forged
on the opposite end. It is very usoful to the joiner in rnak-
ing plugs to insert ini walls for fastenitcg his work, and the
hammer head is then ernployed in driving thern juta their
hales.

Plugging chisel (fig. 39), a prisrn of steel, about 9 inches
long, with which the jainer forma hales in masonry or brick
work io which hoe drives lis wooden plugs to which the
work is iastened.

Try-square (fig. 40) consists of a stock and blade. The
stock is a rectangular piece of hardwood, generally ebony or
rosewood, its inside edge being covored with a brass plate.

Hammer (fig. 41). The modern joiner's hammer is exactly
liko fig. 41, and is a solid steel casting with a srnooth, round
face on one side af the head for the purpose of driving in nails
by rapid percuasive strokes an the oeil hoad. On the other
aide a double split claw, useful for drawing ont aid nails by
catching the nail in the split and using the handie as a lever
and the percussion head as a fnlcruma ta pull out the nails
needed. The handie is of turned ash and wedgod ino the
adze-eye or socket in the head with iron wedges ta provent
the head slipping the bandle. It usually is made in the
shape shown, in this country, and with a straight pene or
point iu Europe. The adze.eye application was inventod by
Mr. Maydab, and is naw univorsally in use.-Ruilder and
iVooclworlcer.

THE EDUCATION 0F AN ELECTRICAL ENGINEER.

The present activity in the electrical world is causing rnany
ta adopt the profession of the electrical engineer, as there
must be in the nenr future a great demand for properly quali.
fied men. The field is sa new that the precise training re-
quired is yet open ta discussion, and the difeérent opinions ex.
pressed an the 8ubject by those who ought ta know are aiten
most bewildering ta the would-be beginner. Broadly, there
are two methads of training in vague ; the one is ta bo ob-
tained at the various colleues in the Metrapalis, some of which
are entirely dovoted ta the teaching ai elactrical engineering
the ather is that hitherta adoptod by mechanical engineors
of an apprenticeship ta somte firm or compauy actively engag-
ed in manufacturing or installation wark. A lad who learna
his craft by working aide by aide with ordinary mechanics un-
doubtedly gains an insight ino one part of bis future profès-
alan that no arnaunt ai mere college training can evor irnpart.
1It muat be rernerbered, bowever, that the ste im-eogine is s0
exceedingly simple that niast lads bave already loarot its ac-
tion iromn same popular book befare leaving school. Why the
piston moves iorward with a certain pressure ai steam behind
it is obvions, and haw the motion is transrnitted ta the fly.
wheel cao be seen at a glanco ; but ta this day no full expla-
nation ai what electricity and magoetiem really are bas yet
been given, and many a University graduate in science is
utterly unable ta explain why or how a dynamo machine works
at ahl. A yonth may bo tumned baose in an electrical cam-
pany'e warkshap, and soe every detail of construction, witijaut
having the least idea ai why the varions pieces of apparatus
are constructed as they are ; why, for instance, if a piece of
capper is moved in one way between the pales ai a magnot an
electrical current flows frorn it, wbilst a sligbtly different
movernont produces no effect whatsaever. Before an electrical
engineer cau hope ta be able ta be anything more than a mere
rnbe-af.tbnmb man ; indeed, befere hoe can hope ta be mare

than a superior kind ai workman, ho must know at least the
elementary theories ai bis subject. This theoretical know-
ledge is utiquostionably best acquired in a praperly.condurted
college, and although it is frequently urged that a student
straiglit irorn college is ai little use in carrying ont contracts,
and that whilst able ta discourse learnedly on wbat bas aI-
ready been done by others cannat by hirnseli perforai some
ai the rnost ordinary work, and that, furthermore, iii cases ai
emergency bie loses his head and is warse than nseless, yet no
student will ever be guilty ai the egregians blunders daiîy
committed by tbe so-called practical man. When extrerne
and contrary views on any subject are beld, a good plan ai
getting at the truth is to strike a average between them.
This leads us ta believe that the proper training for the ern-
bryo electrical engineer is a course ai lectures and labaratory
work at a college, followed by a short pupilage at a manufac-
tory or central station, where ho cao see his knowledge prac.
ticalîy applied on a large scale. The rnanaging director ai a
well-known company bas recently been advising tbe boys
frosh from achool ta become practical mechanics first, and
thon ta study electricity. With this we totally disagree. At
tho age ai 16 or 18, whon a boy beaves school, bis mind is
mare receptive than at any other period ai bis lité ; whatever
knawledge ho may possesa oi matbematics, natural pbilosaphy,
or cbemistry is still fresb in bis memary, and ta h 'ir the
discipline ai a college and book work in the ovening corne
natnraîîy. We very much doubt if the average lad will take
kindly ta stndy again aiter hie bas givon it up for two or
three years, got rusty in everything lie ever learnt, and be-
came accustonîed ta mannal labour in the shape. To the
question, 1'What theoretical instruction do you give your
apprentices ? " the manufacturer aîways replies :" We expect
aur apprentices ta study at borne in the evening." This is
siînply nonsense. A boy wbo bas begnn work, passibby at 6
o'clock in the rnorning, with the workmen, when ho g'-ts
home in the evening eitlier wants ta go ta bed tired ont, or ta
have some amusement. Advocates ai the, purely theoretical
or pureîy practical training always point ta the careers ai cor.
tain eminont eboctrical engineers as proviîlg the truth ai their
advice. Ta sncb advocatss we woufl point ont that mon ai
untiring energy and great natural ability will train theinselvos
and becomie fanious under any circumstances. Indeed, oîîe ai
the moat brilliant mon, and perbape the moat successiol
designer ai electrical plant ai the preseot day neyer had any
spocial education at aIl. Fortnnately, as long as colleges
charge fées, and firrns requiro premiurns, further confusion
wiIl nat bo made by people being advised ta follow this ex.
ample and become eloctrical engineers wîthont any training at
aIl, either practical or theoretical. Our advice that a judiciaus
conibination ai bath is the rigbt thing rnay meet the views af
bath parties.-The Citizen.

THEý MOST PERFECT PENDULtTM.-What je supposed ta be
the most perfectîy acting pendulum, especially in respect ta
simpîicity, je in aperation at the University af Qlasgow,
Scotland. Accordiog ta this plan a amaîl shat ai about 1 \'Wtb
ai an inch in diametor is euspended by a single siîk fibre
(half a cocoun fibre) two foot long in a glass tube ai tbreo-
fourtbs incli iternal diarneter, exbansting the latter ta, about
one.tenth af a milliantb ai an atrnaspbero. Starting witb a
vibrational range ai ane.iourth inch on oach sjde ai its middle
portion, the vibrations cao be easily caunted aiter a lapse ai
as nîany as 14 haurs, a fact not realised olsîewhere.
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