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flot inore thai threa timos the titickuoss cf the spoci-

Rivets aire to bo of tho boat îjnality of iront and so
ductilo thait a bair of the dianietor of thte largest rivet
u8ed iwill bond close througit one lindrod acnd oiglîty
degrecs itlîout aigu of fracture.

Tê6t of Atrsectsrc. --Ou the complotion of theo ontiro
structure, auy bîridge, after being iii constant ume fur
one îiay, may bo tested b-y a Io ii equal to tîtat for
wvhibli it was dcsfiguod, reniainiîlg upon it for ut loac-t
eue heurt witlîout slîowiug at1uy Permanent sot.

ON SOME MODERN SYSTEMS 0F CUTTING METALS.0

BY 31i.. W. FORDt SamThTI, OF MANCIieaTEia

Iu titis plîsier it le proposcd to treat' of sonie or the îIroceswe,;
cf Cutiitg 3etals wlticlt cite writî-r lit. adoiteil silide lie rcad
a palier ou 'rool-linlders bcfore tlte lInstitutioni (Proccediitgs,
1866, 1). 1288). The iliccess cf te rousiî toulhîtoiders tue-n
descrbed lis led te tue furUier auholititin of inccitniical ineaits
of inakiiîg aînd iîaiintaiiîing the tuule iîseîl iin varionsi mtachinîes
for clîtting sud finishimîg ntietals lu tîteir cold statte. Sucît mia.
chines ire cotitmoitly kîîowmî hy flie ternu l'ttachinie tools;"
aud centmprise latîtes, plauiîtg, iAmpimig, -nad slottiiîg inachlltes,
îîîilliîtg mnachinecs, thrlllin4 andî bcritig nmachines, screwiug aîîdà
chasiii, il acîtines, etc.

TeoOLHOu.uutlaS AND CUTTRziS.
The formter paper îuaiiily dcscribed whist have simîce hecetîme

kitoan as riglît snd le-ft.ltaiii(l rountd toci.iiol'iers. Tue-y aire
used ini difieresit machtine tois îîriiieiît:îly for "rcnitlîiiig- ont,"
or, it mtiter words, for r.îpidly retitcitiig, r.tstiilgs., for ,ginîge etc.,
front uheir rougis state te îtearly tlieir fiiiislîed furlitit alld di-
mnension,,. Thie tool-ltolders arc caihicîl rounîd frontî thii elicit-
ters heiitg mnadleocf round steecl cîît frot the bar. Notwith-

staihîig thiat they airc vemy wvhll ajpplicabile, cakze iteavy r-i ta,
and do tue bulk of all iuaaîhine.work it latiies, auîd lu plauîittg,
îhapiiîg, anîd slottiîug nîaclîiuîs, it was mees found tuit titey
coula siot comilpass tue whltce of the %work reqnircd in titi shcîs ;

uîd it was the-refore nrcvssar" still te shoew tile use of soute of
the conuuîîom forged teols in conjumîcticut witli the ronîd looi-
htolders. This lioweaer was ohbJ'-ctioîable, ai-i uîo puaitivi- rtîh-
could thten ho laid dowî te derm'ie itat nuîithcr if forged ltools
siîoulîl ho alloetl te caichit orkmai almla it becaint. auhîluasi-it
thtat Ille tool-hiolder sysheiti, lin order te react tule htigiest de'
gree of efficiemicy, sutuat he made coutîllet' aad ilepîeidelit iii
itself. Titis icît te the dc-sigming cf aucther tool.hîoltr cf the
nost gczti-ai kiiid flie writ-r could devise, lu thteltope thtercity

te coîîtîlete the sysicîtu.
Witii titis objeet lu view, alI the remnainiuig forgedl tocîls titin

imi use were cohlected togetîter, anîd tue swivel tcol.lîolîier waus
.-chrietd. Figa. 1 teS3, lage i264; witli eittera aieadju btabléiita
titiy could îlot omly hi- siwive'llcî rtciiil ttl titei fmxedl te any
desired angle, lîut ceîîid aise, ie mualle ce prcject ah ieicasurr tei
sny requircîl disatnce ln ordler teb reazli sud cnt into ail sorts of
difficuit sud awkward corntera; inlut t c aehinîe any work
whicit tihe round tool-htold,-rcoiuid net fit. Two cf the- urn-
cipal objecte aiîîîted ut we-re te devise-a % temu of e-ttirs wltich
shîouid net re-quire aiy forgimag or sîîithIýng, and aiiotiti yet tic-
capable ef heiîîg aiiapted h- tule %imnîlesit leoa5lile une!ait" atiti
by griudiiîg the cuida oîiy, to ait foriiîa, whicî tItl- rotimtel cî,t-
teri woiîillunt aceet. Tie :pe-cial sieti-n of ste-- tI-cidîrd nisboit
was te sosrt tif deijil V si cticit thte lower po-r et vhîich isl sliglttly

rouusthei, as shiuw ilui Fig. 4 'l'lie angle-% cf tlle sileï give thte

sateanosulît of clearance- (1 toi 8) as ltat giv-n iii the rounîd
udiiidea amt iis >Allie anugltaet cl-.triit. is gsivti te) ii

àrCusî 1iaits; The Nectiomî et tue awivh citer La mtade vt-ry
tep, in ortie-r te ohîtain amîple strimigth ils titi diret-cion cf the

lircasur il has tesupport wrii,- cîtîiug, as Nliowit hv the amrs,
Fig.,. 1 sud 4 Theangle- cf tute cnither, as lu Fig 21, lmbse 26S
je 68 0, sud is comnmis te every swlvel teol.ilder. lu tIie
cutter fer thte rounud teol-iiohîie-r zwo angles lind he-e-n fixed utea
mi standards, cite te cnt ehl kivili ofwroight inetails, list othtrt
ail cast itetaka Te aiveit comliicatin htowev.r, ili thue -iee
toollholîirx oie cutitlg angle vatt fixi'd siplon for AI mutels,
andi applied tei sul cutte-n. The angle eleetl, or OS 0, is î,mîc
differiitg slightiy front that et the round cutter.%, but la tiiot

0 Remrlutedc frein Precce-dings of Uie Instituioin of camci
Engluers, Londen.

whicIî. worked ont the hest iu practice. The cutters cf the
rounid tool.hoiders are fouind very advautageoue ln proalucing
and fiiuisiig staitidsrd.sgizc round corners in jouruala t haft,
etc., sud in miser cases. wh.erc the eii-ineer cf the present day
le auxious to preservo ail the astreîîhth possible iu the parts;
but thetre are stili cases where square, angular, or undercut
surfaces inust bo produeed. as illuistrated lu Fige. 5-11, page
264. * Vlse aire front views shtoing, the tool-holdtars at werk
plailing or siîaping. TIîoy are supposed te bc travelling for-
siard, or the work te bu niovîng ii the opposite direction - sud
the arinavs in cach vi-w iudicato the dir.etion in which the

loi.hlîrî beîng fol at eacb strokeocf dt mnachinîe, toi take
tlle lit-xt euit. '

Fig. 5, page 264, showsî the mtode of plauiing thte titiler honi.
zontal, susface of a luths bcd. TVite cuttorsltown lu use is ground
te, au atiglet cf 86 0, or 4 0 Icas tianm a rigit angle, and thu
lias a taicaraince of 2 0 at ecdi aide when cutting either laeri.
zontaliy or vetticaiiy. Titis cutter la very general iu ite
appdicabihitv, and la dcvisi-d se as te finish %vith oue ettlug

bot the ve-rtical surface A, and theu horizontai surface 11, with.
ont file uecessity for distatrag thte centier ini amty way. The
oidîîtary svstent us to use uit leat two too&a for roughing ont,
aitdl two for litiislîitg, on t wo surfaces ait riglit angles with
cacit otîter.

Fig. 6, priga 264, idiotvs tue inctod of plauting it a veiy
linuittd sîtace te uîtdcr horiz'ontal surface S ; tîte correspouding

aaulrfate Il is pi-aiîcdl aftcrwartls, witiout disturhing the tool.
itolder iiith tc tol-box, by sinîîîiy siecking thto nut, swiveliing
tile holt N iîalfway round, re~la-cingx the cutte-r with eue cf the
opposite liaut, itmt *:îgaiu securing it by the nut.

Fig. 7, psg.a *264, shows s swivel tool-iolder clcatriaig without,
diiiaut : %tîs wlticli îîrci- .ets.11 ait I od bc very runch lu the
%Vay of anly ordilnsry fol,. The cutter ils this case iauPa not
oîîiy the hîorizonital surface (;, but tlle iîîiinec sturface V aise,

witi cie st-ttiîig antd witiîoîît heiîîg hcing disturbed lu the
tool.box.

igS, page 264, shows tlie methoil of eitttiiig a vertical
$lot Ili a htorizonîtal surfice ofaipstai. The cuitér lu tii ca st
calied a1 Partiiig tool. Fig. 9, pstge 265, is a >iule clevatlii of
tiç saiie eitteir, sliowiiig the cîîttîngangle, wiiich isl 6S 0 '

Fig-. 10 anid 11, page 264, arc tool.htoldcrs -with cutters ef
r.îîher ajieciai fornia. Tiite former la showîi 'plaîln eut or

nmder.ctiuîitg a T..slîapedl siot ; and the latter la laiig ont a
sni,41l rg-et.-iiîgular clearancre corner.

Fg.12 suid 13, page' 265, show a swivel tenl.holder with a
1 oîind siiaaik, such ais isuscdi out thcsliîie-rest of a screw.cntting
late, for etiîtiiig square titreaids. It la carried on a wreuglit-
irat or ate-el Illock, lîrevidoît watii s groove, senticircolar in
se-tion, ini wiiich the robund slîank of tile teol.holder lie-s, sua
ie i iîîîîed down ini the usual waiy. The cutters fer cnttinq
ontith ib ures hi-îwcen tut- square thtroade are cf very simple
fiit, utid li-v aid of tii tol hoiler sny tool made tei the cor-

re-tt wîtlh cf the aisace wilh eut eithier rlglît-hanîl or left-Ila»d
ar- sil iî n îatte-r %vlietler tlîcy are sinîglo thîreadts, double

ireasîs, or aitv cier. 'ri) cover the sanie ground with forgea
tiole i-, uc irs tlî:,î six eXeavocutters %wculd lie reqstircd,
i-aaci cite forgigl fronît square steel, alla carefniiy filed np and
li-trdceie-d. Witiî fic-* tool.liolqler only mie cutter la required,
aiîl il. cests liroliably unt luor tlîan 10 lier ccett. cf eue of lte

six foIî cis, wlhile it mnaintitîs.- its sime maic better, sna

e-oiteq ull.itly laists niuch lonîger. It alse takes off about twice
tue wrgiît ci sittiîîg lier heur as comltaed with au ardinamy

forgeil t,îol. Titis systelu ia iteful where maiuy acrews of odd
forni an sîîlitcies are reiluireil ; but wlicre tîtere are saifflcicit
uiiti,-rï te, ho dît, aja-cial clhasiiig latiies ste far preferable te
tir.inatry screw cuitiniig latts, as they wili do about six lnses
us iiît-iî casitg cf V threadaý, or cntting cf scjlasre thread, ais
Cati iii- cenlist- in tic ordlinary latho ils the sanie timue.
Iiistexil of c-trr3 ig cite cliser, the ciîesii latites carry, 113 a
chiasiu ti" ataîîl, titree or four clissera ; sund these haver their

ir.ahwhitlier Nquare, V, roundeti, or aîîy ether furie, cuttin
t-ir plâecîs by ai of a mnaster tais. Tiiey aethen taperei ait

tule imionîli, lîek-ei off, sud iardeucti ready for work. The
ituiilr cf siev uiait qitiitaiecily frein s scie.w by titia
îîrêccmî varies fronît twclve ce îvrenty.fenr, itcording te he

air.- tn'iguli, aind pitciî of the tlîreah. Screwa up te 6 le.
,lae ,tami ie very apîdl 'y eut luy titis systeul, on whiciî

ver-, niiite-ls uor- suiglît bc ieti if tint;- Imnriîtted. A few acrev
ent l'y titi., îîr<ace- are exliihitei.

Wlîeî lte two 3y...4eus-ilse rond aud tse awivel tool.boliU
-are worked ins coijîîuctiou withi each other, their umiverWaitY
of alplirietis laos thoreugls that almnont everyv tifficulty 15
ilit-; andi it waa oiîlY lu the case cf parnng aud àlapillg graul

[september, 1883.


