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twist, and flic constant iîrcaking of the titin cutting Uip and
the illicults of keepiîig thein ini oraier gave twist drilis t tend
replîle ii litat fiat.tory, anit tiîey were tlîrown allide %Vtc fier-
lic.i titis lis an instance of at fanit lo bu' gaîartiti againisf
licIter niake thiten too straight thait trio amarnilt twi"tedIf il 1w reqlatred to malte a drill front the soueal Lit let
the' neclîanic tarn a cyiinder of the size lie witihes fle dfrill,
anA thlen with a small rouid file cut out anti finish fle groovcs;
e%, must admît the round file is flot jiist the tool te do this

wlith ; a fiat file ivîtl round cIge.- lit botter, anad to prevent flic
fectit on ftl#' tint stisfiice frot spoiing flic sharp etigas of the
groovet wvliiclh are te bc îetained, it wiii bue nccsîgtsy te grind
tile fiat ,ides of flie file Ilpoil a grindrtoue tiil thte cuttinz
edge of theic ethle;i de.stoYed.

'l'ô foran na twist drill liy forging is, more dillicult. i t is
me-essary to forge a fiait blade tanilar te a fiait drill and thon

tîwiý,t fiais blade into tihe semîlaîîce ri.quired ; iacre, wiflî et
lic-lit liammer and careful blows, hatmimer the fwisted edges su

tuin they îîili la- ti ier dii nthe centrai Jane of the tool.
Th2Iis will give greater -;trengthî and at better drill, and, tu et

weli the centrai liste or cuttiîîg point muafs bc randu quitte
titin Bie catreful tu get the 1a'a'rl'at at tlic point of file drill
as lapon the body of tile drili. IVe mention titis as fhinomx-

pecrit'ncedl often leavo~ the peint -t w,,h,îitli no twist, like a
fiat drill.

Miîen thea' <li is forgeif there are twrt wîîya of finisiuiing if,
tal -11W tnrnizag if truc aind of a laroper size in the lathe, or
by rulànilng it auto a cg huit mailif or Ilend tool," whîcili le;
represced in thte iionexeti figure, and cousists of a cyliudcr
cf steei 'rîith a itofe natce ftroughi it of thec size tUait tlic drill

l'a tobeand %witl teutli catflupon the end of fli cylinder wilichl

as to bac presenteti for the eutrance of tile drill forging. Wl'ieu
time tool is tiens macle it as nictiy tcinperemi. To aise if, place
the forging for the drill in the chuck wherc if, is ho refnte
when used, titei holti the tout wifh a wrencli or ny couve.
nient mode of retaining it andi enter the point of tho drill as
it revolves i lit e chuck and forcibly press tlie drillint theli
aperture of filc mili The cutting teelit of the Ilmiii" will
furin lte drill cf «a truce cyiindrîcai forci. If may bc necessary
ta forra the flrging like n V a lit e pocint, s0 that if wiii re.îiiy
anal rentraliy 'nter the houe of the mille anti whiie it il; cutting
awa' lte surplus surface, oil must be silpplîed or tuec delicate
tirtit of lthe tool wili be tiestroyti. When tihe drill is thus

îzaas if terîned, renmo"e it lrom the lathe anti file il ni>
la' !at'fort '.ivscribed, ait(i tempor tir suit thse purpose for which
if is tiredeaf.
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i"ig !i i;~ a Illaclie aiso eiatîleyt'dl for engraviîtg relief
1 nciaiioli" kt , eitîser tht itei e lis tite originial, or cil-

I laiget or reiuti- %'itli if straiglif tetnd cirî'et hites in varions'
cotttiiiatîoît, t aite bu proulit. ed 'Theî ilerî'nt nsatutres of lin-ts
aîc ferait, i sy tlie tas' tf change tfalmhe fartais (if witi
vary witî the desigalt lc be ttgravtai hue of tlt,'se wiî','ls le;
suîowî nintttetiii l:ie andu il t iil lae serît tuit b.aîrinzg
lapon if 0it the unielle'r ite i, et Steei hauint, tei wlîit Il mioti 1$t

tiînpatteui as the wte,'l revailiee, flic moin uf (ourst' î':ru'ing
iit lte ferais of tit-' %vlcei. ''Ie, movt'itiet is; thon trans.

t'îrreti front liteu armi -trr>'imtg the bteel poaintt, tliougit a ,et oif
lovera ta flie bar carr> imtg thte diaintt paoint, sutca'm rebttîtg oit
fl iutomie For ruiing tîraiglit Jutes flic tiiîaer rac'k, taitutvia
iu the etgraimg, is îiropti, ftrowing ont of gear hue( pmar-

ailî'irgraut îiticla fratsuanits motion lia flc îrarage 'Te lutter
le tii,' iloî'et1 liteu lv'fitbautd sidû of the traîna'. liy fîrunimg
the, ctak bîatile, sliown in flic engraving, mtionm ai; tmi)-rteif
flircugi the ga'.tring tîim. raîa.k anîd Jîiiin, 1t> tic :.lme rest
carryin, the diamnoral poinit botier, .înd et lie is; arawn uoen
tlieuailette. On tîtrnuug the lever ii flic oîîpaasite diection. flie
graver isrnasei ontloftfle ivit'. 'l'lie .iil restf is aroaîileti

wit a i-1acingfi-dwi lait bc giaduateut withthîe
titmst ivéty. lidng llkis, lsifiaIreviouiy oi

machina', are. itiaceti oit filc falame te regulale thue travel of thec
carrisage 'l'iick liaiicu inay bc produceti b>' giviug lie :;crew%
spinul. talion whh flic l tlerai motion of tiii' grae .'anl
cnte tiellty-fuurtl of a tmîruî. 'l'lte hUne~s aire thiî so citaaae
logetiter as tc ajapeatr as omit, butf uark lamtes imîay atise bu piro-
d u','a by lodin the cu.' tter bar wifiî iiot, aita tienis imtc'reazaiîtg
lthe pressure.

i]n colevingi relieis if is hset essary te miré' ta' a arriage tu
about, Ite iiidit' of tue mat tilnt, aînd tu conunect, it witit lthe
pautograaiti sltown in tite enmgravimtg Tlhe' steel point actiîata'd
iayftc design ita'iel, tenti tiet paarf of thse machtine trauisiistitig
the ntation titus naeiiete holic ste'i point, liave tu hc remnovet.I

Thse arigisi.ai is fizeti lpon a t ross plate below tite c'arntage,
in the pîosition iitdicatvt on lta' etigravimîg, and flie steel poinit
is thton carcfîiiy carrieti om'er ecit part oft'hli original, the
motion being franseferret flictu diamoîtt îtoir.t.

rThe htorizontl spinîlie ut the catrriaz.g tu wticit the originsal
is secureti carries nt one endi a ratchef wheei andi t'raik, andt
b>y titis comtbinatiot f lie pioints arc 5iiifftd titrougli tu staice
ofone Uine, so ats tu occupy fresis grouutid. lu retiuc'iîg or
enilargimtg original8, a suilable conniexion is tsade i)efa ceii te
carrnge anA~ flie pantograpth.

lu fornsing straiguit aend curetid or wvy lincss, a dticgn
i.ei of' flic requmred, patternii leti in the posmitioni sbown,

and olseratus as aIrcatty tiescribeti. Fig. 7 is a machine và-
peciaul>' ibitenuict for cireniar ;mud ovai wcork, anti Fig. G is

WVc illustiate oit pages, 19G and 197, froin, Pen'-aaa.erinv, a titis reductions or ciar.reme.nts cati bu matie, tay 'f ma aid or
cumber of diffé'rent machîines designed and consfriii-ted lay 31r. flic îaarito.Lgr.tlîit attaciieti to the instrumuent, and of wiit Fig.
Ferdimnand Lot;, of Ottetibis, for flie use of engraversz, aenti 8 is a diagrama showçing tihe .arrangcmaeunt
haiig a very widc range ot' application, as tise> arc infended
for file production ot' liait engraving, protiucing enlargcd or
reitced f4c-simie copies, wçater marks for bank-notes, bonds, i~ AiF~lE X TIEt
&c., anîd for tnaking; copies of reliefs of ail kinds. Fig. 1 is CRETRAN ONA
lier t'illiplest, loran shown, anti is intcnded for enagraving smailPAE
circleR. Thse gra"ctr is moficted on a tint carricti upon a fine AT.i
icrew, anti the instrument is attached te a brackcft upon the The stutieît will carefully examine anti dlir flie figurer
fraîne. Fig. 'Z' is silliply a tuling machine, consisting of two laid down on thîî plate: tlîvy are of' grent, value, andm ut'ten
t-d suppàrts varrying a frame, upon whiclà slidcs a saddle, and employed for maîîy prattîcai anal usefaîl purpuse.Ç Th'e e'x-
en tt is placei a catrnage travelling transvursely and countecteti ercise will aiso give freedoin tu tihe hant ir iii îing t pivrerai,
illm thse eaica 2, that terminates in a dise 6, and a crank cotnpas';es, andi Equare; w.liicli articles lîrovide, %vith two os

haudie. Tltc distance aparf oi the Unes engravetl can bc thrc sets, squares or templefa matie of any Iiîd of bard woodf,
reguiated cxactly by tuinn the Lanudit âgatinst flice dise which a piecei of' intiia.rubber ta crase Uines, andi soute pavmer. YAu
is grevtuitcd. 17issaction vaiuses tlic carrnage tu traverae, anti are tiow prepireti to drawi thte first problent.
mvilh if the diamond pîoint 9 employed te forain thse lnes uapon Fig. 1, .vliicli is tvo.-qtiares placed in aiucia a poitio'î a, to
thea stofle1 t. -aii1 be noticcul that, the ain carryving tihe graver ale tino octagrtns, lîaving eiglit sidu's ecdi '1lh, coirapa-ses

file-tlpon il a smali clip. useti for holding siiet' te regulatte arc tiot te bu useti in this jîroblemn, it bein, (lotir meu' la mare
tLe prç:,ýire xented 't»' the graver lapon the stonc, se tient qîmick'ly and meatly wiîhcut. Yoî %vil] notice tlt* T1 square tendi
deeper nti tiiker lines cati lie cut aft wîll, wilii nt the ethter f; flcti ;e 5 thse former, of course, is uinderstood, amnd, no
t-tio et fari is abalanceweight, bysbifting wia'hfe int! dcuhfb, flic ltatter-if being aimply flie diazonal cnt thrmigli
'ý-auised le rise, anal hpress more lighfly on thse stone. Tino îwo corners of aa'qtuare."%Commn-ec front flie etge oft'y ur

tp, ,arc ltlaeed oi flie principal bar of the fratre, te rc. drawin- boardi, nut ilaake fwo Mides cf a square, nny zi'ze, say
gulame flie distantce tbromigi whir'i the liner, are cul Fig. 3 A B IC ;'then willi 45, one of ils sidtka against the T squaire,

shjsa mure cemîalicaticd machine for engraving reliefs. 1drawv C A - thi ltavattg tut et A. gives a direction tu fornit flie
Str-liglit line.ç, cil lier pamraliel or imterserfing ecdi other at any 1otîter two -ices. Now re"verse 4.-, ifs upiter su tirtinbt the
'tisiteti -agle, as well as ivavc or zig.zag lincs, tnd Pig 'I square Draw a beu frotie It, cîîfting the diagonal lit 1) tit
îbûwvs a 1 ircular ulividiu, .îpparalus ust'd in connexion vrith gives a centre, througi wvhiciî draw a perpendielar. Let A F
Fig. 3 equal A B; through F square up a line, cîîftiîîg bofh sides o!
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