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PRIX CIPLES 0F SIIOP NIA2IPULATION FOR ENGI. mcutally, and by using tables sud rules to duflue inccbaiica
NEERINO APPRENTICES. questions, tho principles inay bu eutirely overlookucl. Rulca

Philaeipha.and tables bîrive their places, aud are nicrcly records of what
By RicIIAans, baidllia is been detcrmined aud provcd by crucial e\periaient or by

INTRODUCTION. niathematical demnourtratioîî, but flic leps file engineering ap.
prenize deals iu tlîem tlic more lie is likely to kiào% of the'

lit adîfitg aniother t, tlic many treatises relatlng to me- principles upon i whiclî sucli rules Are foitnded. With books of
clîsuit.8, aîîd erpecially to flint branch called mechanici uni- ant eiemeutary character, outil quite recently, the eniiuclcrilig
ginevring, it vvili be proper to explaia flint the plirpose ia to apprentice lias been no0 better supolii'd
suppiy a %vaut thint noue of flic ruany tcxt-Ibooks tbus far sem Whien it is considered laov strong tir8t impressions are aud
to )lave supplied-tbat ofassisting tile engineering apprentice have they dling to the mind, iV is casy to coîîeuivc haoe impur-
in forming a truc catitnate of tlint whichlieh bas clîssen as a tant if is to lay a proper te indatioa on ivlîîch to rear a mnecia.
profiessitin, snd pointing out the muas of stttdy tîxat will lend nical e-ducation, aud wlen, vit examine selamol bocks flint
to bis and<erstanding flic priniciples, as 'suit as flic routine, of trest of natural philosophy aud rnecbanirs, sud compare ticia
a 6110p course. ivitli modern science sud modemn practice, it mnust bie owiedtd

Abie fromn tlie fat that no books have been preparcd with thint they furuirli a bad founidation, indeed fur the luarnur tu
art espetial vlewy cf assisting apprentices, and adipted to flic build impon.
iirst stages of ibat we umay cali a mechanical education, tliere As a tirst lesson in %vtl; is; called rncchanîcs, flic student o.,
is file furilicr fact flint such books as lire availablu treat of tauglît to compote the power of levers, screwi;, wieels, vvedges,
met hanihal prînciples as cousisting in intbcînatical foirmuIle sud other devices, which lie is tauglit to cali -miechanical
aud thîcoretical propositions ouly, overlooking tic fact tleat powers," whatever finat nray meani lie is to d fliat tiiere are
sucli data are îî.erely flic symbols of nitchaliacal principlee, "Il tree kinds of levers, ' snd file ternis used tliroligliolt lire
sud nlot tlic primecipies thecnsel, and fliat a truc understaud. sucb as to confound power twitlî iiiîciiatiism, aud prevent, a
iîîg of mechjnics is the result of a system of logical reasouing, comprelicusive idea of f0 ce aud motion, or thu mens cf
whlich is oniy Vo bc aidtd, sud not supplanted, by raies, tables transtmitting thîem. Thli sîtîdemt hinismcs sucli a study of nie-
and formule. clianies 'sita baise conceptions of pweivrand ineclîarrîsuî, 1%wiîdî,

A person md>' bu a master of computations, or conversant as mîany Nvili b ar 'sjtnese, cling to tie mid fur yeara, muid
.vlli physies, and know hit or notlîiog or peactical media- may neyer cesse to be s hindr.ruce to acquiring a truc Ail-
ilicg, or inay be a comipttent mechanie wvitlî but littie kuoiv- preciation o! forces sud the rplations betveîî power aud nult-
Iedge of îî,atlîcmanticai propositions, sudi as cati *le prcsettd clrauismn.
ii books, sud tue( great wver], f tlic apprerîtice is to counect A vst of treahires tlint are especially adapted tu tile te-
and aFsîu.ilatu thieoretîcai Nviith applied ziieclianics. quirements of npprenîiCeý, la duc lu a g. lit mecasure Vo the fitt

1t ma) bu claimed flint text-bouks cau go nu turthcr in treat- tlîst pZactical eigînevrs %vite bave p.îssed thirougla a buczessfitl
iug of applied meclîsuies tlîan generai prîlîciples vvill reaebi- cxpetience, sud have gaiued tint speccial linowledge wvlîitli tlic
a very truc propobii ion if fle ivrîter o! iuechîsuical books lias apprentice tnt liee, as a rul - have ucither flic iiîeiiitiior
so powser of de:àlîng vvith flic subjet furtlier tian it is ru.achîed sur the' incentive Vo write out tile lessons tliat tlîey coiîid iiii-
by ttteoreticsi dtdmctioîs;i but titis furnisbes no prcuf that part to otherî. The cbanges o! iîîecbanicalitrant, ulatiori art:
tlie great sîrarc of a tcchuical education, 'shicli consiste in su frequent, sud the apparent couflîct flint miglit ani e bttweeun
whlat may be called StpeiLal kuowlIedge, catno bu gcneraliyed tbvir opinions sud establislîed data would Wea, to advt rsc eniti-
aud systtmatistd the tame as tlint part %shicli is uow explainedl cismn, Vt'ih kuch mnen dIo not care to invite ; te, result is, ult-
on general principies. bortuuatcly, that flic great mass o! special knoisltedge g-titit:

Betwecn pliysics, geometry, sud mathematics, sud tlîeir by individual experience la lost, snd mechaiaucal hext-books, of
piactîcal Application to industriel lurocesses, or, to st.îte it more necessity, consist mainiy lu generaiities'îhat, ina bu arrîved nit
plaiuly, hrtwees tlicorctical prin;ilels, sud tbe finirjIcd piro- 1-y ilîcoretical deductions snd inférences.
duct of au eliginet ring estiblislmueiit, tlierc isa s vide space, The purpose of these artirles ivili bc. iii soine degree ai
filled iu %vitîr intricate processus, vviîl wlicb text-booke deal Icast, Vo supply titis want of al medium betwveea tiîccry sudl
but spariiigly, sud someties flot at al. Tis space bias Vo bc practice, sud to point ont to tile appi enticu engimieer iliat part
bridged over by tire appreutice as best bue eau, sud it la that of blis edlucation whlmîh may be ttrmed special, and Nyhicli iiust
part 'shicli calte for bis grtatest ellorts. bc acquired mitinIy by bis ovîi etlorts, V o urge upun Wi tlic

lie mmi>, for instance, study the groinctry of tootb gcariog; value of sualytical reasong, about even the most simple
tl- constraction of trains of 'sheels and the prînciples; tîat, matters, instead of depcnding upou mIles, tables sud fur-
govern trieir action ; bu may learu the principles of cycloidai mule.
sud epicycloidal curves, but between ail tih aîd s fiuislîed Jr. will aise be mtteiiiptcd Vo show tlie relations between
i'iiic1 are tlic processes cif patterti iusking, founding, snd tit- prirucipies aud practice, uot betivectr tigures sud piactice; fur
1îng, cither of vvhicli mequire as mach or more! thouglît And it must ,3ntiniially bu kept in mind tlint figures arc but file
study titan tice geomutry o! gesmîng, whlich subjtet furnishes symbols of principles; Uie plan of tracing uvery prucutes lu the
page aftt r page ir our tcxt-books, yet tic latter are almost work-shop Vo souke geîîerai imode of ojîcration as i antecederit,
sitment on the 6h01> proces-ses namued. vvill be urged upon tlic leamner, as flic only intsus o! cultiva-

The saine raie mpplies it inost classes (if inmshincry; in tiug tire habit o! reaEoiting, 'shicitnaont caea ud to s tout.-
machbine tools, for inýtaucc, the apprentice lias orly to opeun s pilete knowlcdge of practicaul zueclianits,. The articles 'salI
modern work on flice subject, sud lie vrili fîud tables, formîruize, c'outaîn no druwings, no figures or coiuptations ithese -ire ai-
sud dravrings to show tile construction of machine tools, but re:ady sulqilicd lu forms tiîat Icave nothing to bu desirc't, suri
sel lent anytbing inid ujion tlic principles of thîcir operation. may bu studied firont otiier sourl. es iii conjiteition vvitit 'irant is

TIre upprentice, as soon as he enters the 'sorkshop, is ilt lirereuted litere.
once broaglit in contact kmitlh niacîrine toouis of ail kints, sud T1'ie author, in preparing ttîese article,, f r engineering ap-.
but little is gsiued in spending tinie ira studyiug rirawings sud prestices, bringiz Vo bis aid au1 exlîeriece of 25 3'e.rs devnk'd
descri1ptions o! them; when tho bools themselves are hefore to the construction o! tuschincry aud geirerai enginecerinig
lus cyca , but couuected 'sit flic operation o! tiiese tools are p)ractice; - wd, a.s a corisi Irble part of tÙ - exlierîen'e. imas8
mai y intricate conditions tii'it eanot be understood nor even ben devotecit10ftie instruction qf app)rt!.tîes lit sîîpuid mue-
conjecturcd by nrerciy e'.smniig tlic machines, sud rancih cianics aud whist is termîred muecbh.-icil engincerii-g, tile lîlaus
leas from dsrwimmgs o! tletm. The conditions of operation, or 'of sludy vvhich %vill bc p-Aimted ont hitre are sucb as thîja eape.
priucilr'cs ofopieralion, are tlrc points tîrat the apprentice most rieuice iras proved 10 be lire rîîost success!ui.
needs to learu ; vital; is mant by thtse principles of operation The Articles have been prepared vitli s frull knowledge of
sili slp., ar la fie courise of tbcse articles. tuec fact, that what an apprentice may leama, as %vcdi as tii I

itefe:rring ligairi Vo the bocks which arc available Vo an Apt- tine tlint is cortsumed li ltaruing, are bot tb bc mcastired b>'
prentice, Vbey are tvo offent filcd wilh tables, ridmes, forarul.u, flice Ircr6ouai intuet tlint is beltli l bthebjuct studied, And
sud rcsdy mrade computations, vhiicb, like a list of gear 'shicel thant a stromg 1) nouai interel' ou thi - art of an nîiprciitic
combinations stamped un a lathe, tend ho rclievce lc smner's is esqtii Vo pcrmanent saccess as an czigi4uer. 1: is to bu
mid of flint i'shitl' la most imwporiaut for him to study. 'T'Je regrettcd that flic ditlicriity of a tihahistical dryn--ss aul %VauîtIappreutite whîr i t tl, a table Vo select wvieels for screw o! interest, inust ivva> bu s cliaracteristic of any wrtting tic-
Car.tîug will Imerla. .,* neyer icama Vo make the combinations jvoted to mect'snical sabjects. iSome o! the sabjeci trcatcd


