
AND TUE INDUS'rRIAL R.

Ini tige sluttiiig maîchine that two îiudific4tti,.nsi liati to bc iade
i nis lolders, tho sainec cntiecrs 1ucint.r aiplititIllte.

he Capstan.rest Clîasing liatties designiie by the writcr'S
lainî have sluow becuîîe stueL usbes' îgala as a Largo amiusant uf

tislîir mwork is pîroduced fruits black barx of iroi, steel, or other
iiaetala, cacbi of aicli lias to bliiiislie~d at its extreiîiitics andi
i ut or 1îarti ulf, it %vas fisîlmit atltable to inake cite alit-cial
toul.isolder, b'igs. 14 to 17, 1.age 268, for carrYiîîg touts uf the
correct sectionts to lsrodime t ut' debareti sapî 1s fur dit îîl . thé,.
ttdui.iuti nirsil ble Jîrovess ut* uiilli , t i- a% izl lu..>.

tuunsiig touts iâ thus avoidetl. Es.i là t gâter i% of abiuolutely the
', Illesectionî ttrouglhoutits entire lengtlî, and tie re siharlieiiiiig
ib donc lîy griîîduig fige end of flic enîtier oîity, su that itcu
0111%i produî 0 file saine .4tailtl.trtl foritia long U«- At l.îstâ, flit i..
tu st.y tilli iL la grounut too short tu bc useti atiy luunger. 'l 1 e
1artilig (.11 iniglit have beeiî tcot:iilili.4litd by tlie bwivel tout.
tuiLer , Isut al spectill Curaul, Figsb. 18 tu 2w1, lus fuil tu bu mîure

coîiveiticîît iri parting off close sisl to lihuck or tattie spîin.

tl'O jîruduce a inazjîulîîî ailulist uf cîittùsà- ils a uilîntuîîî
,IKace ut tillac, ttierc ait, twu aii puints *ît hidi iiîit lie casre.

iitS .îttended tu. *l'hesc. sî*cii tu bc .îipi-licalile tu ail Cuitterb
fu1r cuttiiig mutais, whebtlîcr thcy lîuips'l tu Le thubu fixt'd raina.i
iy ai traol-boxes, as ils tuninrg latiies, p)1anerta, saîîrs, àsOtters.

i. , or tisu5c which euit %%lilu tlsey revolt t', abs iiilliug.t;utt.'i,
tsîibt-ulrilts, boring.,!,its, etc.

Tlhese two imiportanit pioint'; arc ;
f ilte cîtlig anigle, or angl4e of the cuLtng surface,

Fig. 21, age* 268, . ý. ttitt Slllfuae aliîrt'IittueL the' sit.tv

legs uTetal, and talion whlîi itle îire-ure of the cît coasses,
as lattî y tie arrowv.

Seconiîty, the ecaratice anîgte, or angle of file ctcaraîîc,
surface, i. c. thiat surface whlîclî passes over tthe surface tof tie
rncîal filit lias baeîî cul, aiid duel; uog.snne in cuntact ntt tige
iluetal at aIl.

To jîroduce tlhe lest rcsiîlts, anit to entsure thîe itîîîost siEn-
îItit, sit is imnportanit iliat tiiese tuvo angles be ctrrs'ctly tuh.ý
bsuctet 111 thie firat îuiStMILI!t 'l'ise beât Iîîe.uSUre! fui L0îh anlglt.%

jlias beezi arrîveti ut frutti actual jîrattice nd a series ai exigera-
ienus. ýVlieii onsce obtaiizel n su ,tLrttcil %%. tl, theîy Shuusld

ilat er by uise, liat tilîould alseay:i reiliain (cusiazt, if flic
gre.îtt-st tiotnt Of cutt:g CllI&Ct'IICy iS ta lic It<IiilÇt. Whlen,
aidel bv a iicliîîîcl systeuiî a f re.g-riîduaîg, aind thîe tise of
btaîutkru aigle.gauges, Figs. :12 nid 23, p~age 268, tliere is tîo
tiihlutultl litiîsiîaii tIi. exatit atigles. Tite unily disaîges

v.Lihst take place are that the cntiers iii tîiot-huatcrý bî'coîîe
gradualty shuorter by3 graîisngi, allth lat nilliiîg cuItera durisig
a lonig perioutais l.>ccunîc very graduIally .siiîallr ns diauaîcter,
by the ;irocess of re'st. irp~eîîiag tlieni on a fille enîery.telieel.
lii ic tcase of thue tuol-liolde-rb, asteuyexjlaincd, tie cuttîisi

Iaugh.l îi aititaliid l'y tie systein uf rtu-gainding, :andl thei toril-
ui iltt-r lîstîf always îîîainatjîs the, eutance anîgle. 'Tie sYs.

tests is tdans sii1ileas %sd11 bc clteîîriy idcaseztoo.l whle' it is
i ritiebereil tissai; each one of tu t.iul.litiistrr culive, nu îîîatter
uf uhamt dlescriptilon, ub glousa on ailii dOîly. Tliîi tIhe âce-
tiona 14 ilever altered,, uc saiiiaig or altcratirii iri foras s-,
iiecusstateti, nail con5cqueasîly lia rciairiîg lsis .o lie done iri
ilig in'saitl's shlîOis.
i The oljectia nîticu at lîave been

lI. To jroduce tho lîaghest chas uf workmiatshi j', îîy pro.
vidiaiig thîe best kiin foinm of cutters, carcfully malale, nal
ulbtble of hiaviag tlir cuttiaag cages accurately rv.groiiîti, su
thsa thec surfaces orfigue iiiacleiliteîl 1eOrk niay bc pîiniuel direct
flous the enîtters. su bîglî'y fiiiislîild tlîat tia h-.nd.wçork coutla
l.ossibly îauî.rovc tlîeii.. Must ci the turniing of wre.ugli r

i fr istanuce, silay lie 80 pcerfcctly ftiuisheti thâ4tlir is no
* arressity ta jsoti:lî it lîy ineanis cf emery or eniery-e.loth.

2uîl. To nialce ail thie cutters so frc front coniitini, aud
ausstci! tu lcîe in order, thlîa no ditraculty or vrror uasiy occur in
re.grintliîîg thean.

3rtl. Since fiiely.Iîoliliedt surfaces cannot bc obtaineti with.
onitir Ui ost perfcct -utting etiges, tci inat<e ail cutters t

ont>ý 91 the lucst steel, but with tlîî'r cutting etiges mnsoât accu.
r:gteIi nl>d careftilly groisunito,, in attrioa all cases by mt'ctniau

Cal nucalis. The durability of the cilticrs, fronat 111417 coîiatrnc.
tion and i îglî cîsas of isiaterial, las very grosiand uit lîoy are tus

t3cpable. of re'unoving a great wciglit of niellai iii .. ivteîs tins.
The griîuding or re-slsarpeniragof ail cuttiig cdlgei. us reituceul

ta the grete imîlliclut' ; anti only ilirce descnîei.os&s osf ia.j uulans re equsit for thiis purpose. Tlîey arc ail arraengei te,
grintd mecumucally ; Uiat ia to ssy, the cutters wJuilta heing

crut r are tlpremeid on thîe griuadstone or esnery.
weel by siochianismn. The rcqtaisite forins and angles arc sîso

olutainiet tjy nîlclanisin, it beiuîg fotnd ils Ilaîctice tliat bul-
ciî'îît accuracy caniiot bu secureit by lîaiîîl.griîudiîîg.

Tilfe maiînes arc as fullows :
Lit. A grsiiîlstu tittih Ii'it for griiting aIl the Cuttura

uscd iu triol hldiirs.
2usd. A twist-îlrill gritîdler ;thisilbo is by îîrcfcreciî agrinîl.

shoile, usstti ileclaiisiîî for hioldling nl guisling thîe twist-tirills.
. 5i iiiacliu wsitil ant eii'tlu i'iwh lin lace' or the stoalle la also

tia fusr th. griiidinug of li%5idi it liinelà the siatue lise-
dîa.iis Lo .cuI ilgg file drill'. l. aîrîctit l.utcs'er Uhi stuc

grimida about, double the lîisbru rftsprlnunlwd
less risk, cf lraiitg thec telalîer. hoth staue nul eiry-wheel
arc rai ait a. lili s1>eed, snaîî usedi w'iî eter.

3r-1. .1 sitiil but very cuill .,, te îuî.îclîiie, u110 of whictî is
exlhiited, fur re.grindiug îîîit iuag.cutters. lit thu case griL.
stran îe b osauut aulsîer, aîîîl tho griaiuliîg whelt arc obligeal ta
l(- of cir>or c;uruiidii. is5 are Very siaiîîll ini diainctier,
and 2nsaîsy Of thlin tîre txie hiiu i lî, .u.4 au dlicato ils fs'rîi
tiuat if inalade t gritatoiîe tliey wîsîultl raîpilly losé tlucir stîsîes.
'l'iey -te rails tt a ltiigh aiteui, Sîiit fi. tier naîi., and are- turicd
i ishu f..rîî %%]tile recul t iîig by ofusu a dj,îîîîuîd.

A titi flhig-cîîter telt a urklfur .î Jl.î, ýani iii alait-% cases fur
tno ilayv, buf-pru sluuusing siguas uf (iitress. tiefure fise cîittin"g
cules sire t'isibiy blunta, but as huon as thec scîiýû uf tonci
iiiate ttis tissitie keciiiisesa us diniîuijbtl.,* Ily cuitter stboulai

be lat iuta tlis mnachinîe ; anth Uiic uuability, la tlît tlot sucore
tlîau one lOIJIh in. useed be groului lf e adit toatti, bufore it la
re'stur, dt îga.s lu .1 eîittilsg etge Uliuu as fsîilsàt that or a ttuoîl

elulst-. Eaclî uinlg - >e or ini oîlset vurds ecd taulit of Viîe
usallitig.cutting, i cuit- îas- dl r.îlsifly oico or twice uîîler the
rcvotviîig wlicel, which la itselfaf vî'ry fille rniery. It eaui
tlic.refajrs lie reaîlily unîers-taoo li delicatu au oîeiast this
la, alla usty ituery altîî wvill answeç(r for it.

lis unît-r ta niîîitaiin tire carnt aforiais aud angles of ail
cuiiterb fur toal.holdî'rs, sheet-steel aîîgle.giu,«es, Fig. 022, pîagc
26,S, .îre lirnviglctl, andi tise Irutces of griniiag la thugî rediîccî
ta a çuiîsj'lettc gsasa excetîîtgly baislde.syâteuii. lai ttcli.rcgulatud

alit.. i 'uu îg lisitn i ssiei kl t a îurk cach, m achinîe fuî tutter

I iîiiiig , andi ils lèractice each,î flu so engageai caîn kei'î
ta, or s ilultylig 150 uusen texelîltive cf mouidlera or huiler

îiak'r> teil suplstied uiUîi ail tilt lisecessar)l tîltiuig, touls fronsî
day tu. day. A very g1it.it suîvàig is tis cireeteti, as tîa miachilne
necti et'er sttait iIlu'fr aat tuf tiitters, anti nu rtitairiiuîg of i
touts ini thîe ailIhi> l coet.

TaLe fur iastaisce ant elsilerring %utrks cinijtaying 250 alleuî.
Thîe reqîliiute sîîîî,bcr of itiaîirovetl griniiîiig mnacineis, walth
special uîîît Iiatiucal aîptliaices, as as fulows - îehai

T ivpaienit grîndtiaeb o utrsii.ai
cally.

Oise liaitent tist-tdrill grider for resnjcigtîviat'trills
Inet'Iinnically.

Oneu iiiiîurael cîîttt'rgrantir with sînaîl eiîiery-sehiccl, for

Tu follit the .4v.tteiiî uît satisif.iî'orîl, the lisait %vorkiaig the
griituaie pusa rolit tu eciiCi iiiavt'iue c'very iiornaig, culliets

togî'U-ticr tliose entter% whelsîchlave bet'i bluaiteil by tise lic l're.
vlouas day, cariu tUeîî ta Isis griiidstaune, re.shireui, tliein,
and distîibntes tiieta aOut :lgalî tri cacla inia.-t ie ; -'hisicli ia
tlîîîs ke1it well stocku'îl ieitti nia ampllle uober of cuiters, always
ready for iiiansdiatte tisz.

Tite eniers lor toolhualdera glu suot require aîay repairîne in
thie suaîly ; corusequeaitly tlîat o.eaaioua, uehiih la costly is au
ilu:iny- lsatu,, lis acu-deui, il:ijiobjejtg or Lou] à'mîflzsi aîc2î thvi'r
btuikers ;ac aluuaast oiitirclv diispî'îise(l useîh.

For me'liardeiiiig thec cîlît-rs, a mile is miagie that vee thie
gnîtilcr minceis tts caltera wshil arc îîot ns liard at their cnt.
tîing poinîts as the'y ouighit ta lx-,. lie pis thcan cri crie slid, andi
periatticadly, say' oan-o every furtuiglt, lie selas the lot into thîe
sîinithy fur tise enda of cacli ta bie e-terniered. Mauis la a vcry

ieî'iiooperatloa, ilî* liante accupî'el beiîg abenttwo bouts
li-r tortîinglit. Tht'> arc tîtactl tait a sîantal aven hy utozen.a and
vcry blowly tieatel np ho a dutl mau ; thc eud of cach, cutter la

Uieu phuiîîget aiute. n terlorutteil iroua box inini,'rseî lia w.îter
tll the b-,t*tii la cocu-wtt ta the rcqireti iepti for liardening
the" cutler up~ ta thîe lroper îllst.îiice frona ils pmoint. The cuI-
t, rs are lcft staning ii a icarly vertical position iu thec box

ci wrater, until they Itaeve graulîîally coolel lowsi suffîcieîîtly ta
bc reinoved. Tlucy are ttie'n sent ta the grinuittle, rc.grouid,
aîîti givten ont with, thte other cutte'rs ta bc usel again ln the

The su oT tisch. lu iasinz lt'e fiaiger ga'er the cuiting eires,
ceaircys- h ii, dea of aighit bluinnc abttier îluîen it eau be detecied by
the cyo.


