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STRAIGHRTENING SAWS.
(See psage 173 ý

il thet mnsufacture osf saws, tise straiglitening forus a large pro.
portion or' tise manipulative îsrocessts. Thte ctstting of tise tecth,
tise griitdiutg, the polishing, tie temperiitg, anti tise fissisiiu:
eacis of tiese processes ie actoipanieti by a straigistening opera-
fioss. for iii iissuriusig ais eqoal asutonst of' tettsiott af aIl psarts of'
tise hiades lies ouse of the îsrinviîsal elenteus itecessau'y to tise
psroduîctions of a goodsi aw, atnd a biade s'ssu iardly hsave aisy
isecisaiticai operation. perforssed stposs it wvitisost affies 'a ifs

tenssions and sfraigistness. lIs the use of saws, it is founsd tisat
bands aitt fratuse saws are, utiser ordiusary consditionss, compara-
tiveiy vasiiy kept truc antd straigif; wisereas isand ausd cir-
cular saws sare readiiy affectesi by several causes, ainong wvlicis
thet mosf proiniieîst is tise setting, of' tise teetis. Tise blades of
cireslar saws, moreovs'r, frequentiv becoine hot, aîsd tise iseating
of a blade is aiinosf certain to impair its straigstîsese, and hence
tise equilibrini of its tension.

The set of a saw tootis sisould ail be giveis to the tootis it-
self, aîsd is nlo case sisould. it extetsd below tise sot toits of the
tootin îto tise solid blade ;because ils that case it affects the
straigitutees of thse saisie aîsd renders it liable to break. The 1
hsarder ssîy cuttiîsg tool is, tise msore cutting duty it wîll per-
forns sitisout becotiisg dîsil. On the otiser lissd, the, strcîsgth'
ileiscuid upon tise degree of isardness or tenîper. lIs a saw,
tht teuttiter is made to conforin to tise requircîssents of strengfh1ansd ciasticity, tht' latter elenîs includiusg ifs resistance to
lst'oîtîing bt-ut or takiîsg a permiansent ct-t, if itent nsuch
ouf of tise sfraigit line ;ausd tisis degree of' telîsper (wisich
is sisowîs by a bine color) is fourîid f0 be tise Isigyist wisicls
if je liracticable to give to the- saw tecth :wlsicii, bciiîg formsd
ont of' tie plate iteif, are necessarîly of tise saisie temper
a.s tise plate. Furtserunoie, tise blue shsows tise higiesf temper
wisich if i1 pacticabie f0 give to the feetis, axsd stili allouv
thiscut tise capa ilify of being heu f to otsbaiu fic set. lusdeed,
if is only frouis ftie facf of thisir bciusg weakeis d by the spaces
befweeis ietts tisat they wiii permit of' beiutg set wifisouf becoiss-
iusg broken ,for were we to atfcnspf fo set fthe solid e(;glc of a
plate or blade, if would break, if propcrly fempered. If tseis,
us sefting saw feefh, wve ailow fisc setfing to exteusd below the
uoofis, tise streîsgth of tise latter is destroyesi, auss tise sfraiglst-
ness of t he pliate or blade je inspaired.

Wlsat is commously called a buekie or a beusd in a saw plate
je known to the trade as a tighf or a loose iplace, nseaxsing tisat;
the waîsf of straightness je produced by parts of fisc blade being
uîsduly coîsfracfed or expanded ; anid ail tise efforts of tise
straigîsteiter are directed to tise end of rcmoviîsg tise conitrasction
or of accoussmodting tise expaîssions, so tisat, fthe uusequal ten-
sions or straius being rensoved, fhe plate will bts trot' aisd strssighf.
If we fake a saw plate that is quife truc, and lay if upoti a
triuiy plaîscd iroîs plate and allow if f0 beconse first hcssted aîsd
then cooled fisereon, we shahl find thaf if lisas becolns wat'îeul by
the procese, and if is appsarentf thaf the warping lias becîs pro-
duced by the expansion and constraction of tise pslate, and pos-
sibly nsaiusly from irregular heafiîtg and cooling f lor if is im-
possible fo insenre thaf the heaf can be imparfed f0 auîd cxfracted
froîts the plate equally in ail parts. The varying widfiss, tise
extra exposure of fhe feefis due to their partial isolations (and
ht-ne timeir increaseci suscepfibilify fo iscat asnd voidi, and other
elemns, wouid ail cause inequalifies ii lieatiusg, agfaînef which
if wouid be inspossible to provide. The ciruoar saw affords the
betfexanspie of the vicissifuies cansed lsy uttequal tensions, as
wehl as tise nissot sfriking insstantce of tise îuiituteiss ausd ekili
iu niechaîsical detail required iii fte saw sfraigitcness aurt.

SUPose, for example, fisaf wc hsave a circulai' saw of fhree
fee diaisseter, ausd tisaf if is ultade sfraigif ands truc, ausd with an
esîfal degrec of' eission existing ail over if. Let ifs ciu'cuînference
fiavel af a speed of 2,500 feef per miute -.if is obvions thaf tisc
cenfrifssgal force geuserafed by ftie unotions wvil fend (and actoally
does, f0 a slight exteîsf) to expaîsd tise sawv plate, ansd if s
cqoally obu'ions thaf this expaunsions decrases is ausouist as thet
center of fisc saw is approacicd. Tht' equa~lity of tIse tension on
the pshate is destroyed; and tisoogi stifi'ausid frise when is a stafe
of resf, tise sawv is loose on fhe outside (or', iii ofiser woi'ds, cenfer-bounsi) wheus rotafed, fisc loosenees of fisc plate decrca-Sing from
the circunsference towards the cenfer as f te r'adius sisortens. As
a coîssequence tise extreme edge will, wiscu iii nsotion, flop over
frons oîse side to the other, according fo the side 01, which fthe
dut y otlers the- Most resistance ; and this resistance wili vaI'y,
from the curves ii fise grains in tise wood, from kusofs, and from
a variefy of msore minute causes. If follows, then, thaf tise

sawing cannot bs smooth, and that, as the saw bends or flops
over o55 one si(le, tise opposite side of the blade will corne into
close contact witis the work, exstailing friction and, as a resuit,
hieating ;the latter wili cause the saw to dish, ani to rensainl
pernianently dishied.

Trîe inethod employedt l'y the saw straightener to couopeissate
for the expansion due to the centrifugal motion is to place uponl
tise saw a tension insufficient to dish the saw whien at rest, and
yet suthemient to accomimodate the expansion due to the centri-
fugal force. This hie does hy the deiivery of blows upon tie,
plate, the eflect of which wviii be to create a tension sufficiesit totend to enlarge flic plate without overcoming the resistance to
eniargernent otIered by the plate itself until such tixne as the
centrifugai force dinsinishies this resistance :when tise tensionfoiiows Up the advantage afforded by the centrifugai force, and
hoids tise plate from becoîning loose on its outer circumrference.
If fromn anl error of judginent tise tension is insufficient to accoin-
inodlate the ceistrifugal force, tise saw beconses loose in the middle,
or, in other words, it hecomes rimn-bound whis in motion ;anti
tise resuit is that it dishies, as shown iii Fig. 1. So tisat one side
contacts witis tise work ;and if tise saw teetis meet with dlifférent
resistances 0o5 its two sides îwhich may occur from the waves intise grain of the timber, or from otiser causes), tise dish wiil j tmpfron one side to the other of tise saw, because, from being riîni-
bolnt, if is impossile that it remnain straiglit. And as sooni asit is forced over the istraiglit huie, it springs to the dislsed fomsi,
wvhich is the onily oîse capable of accomimotiating the t@ýnsion.-
Now when it is remcnsbered tbat cutting ont tise incetal to formo
fisc teefis weakeîss tise saw, reudering if nmorc suscepttible toexptansion from the centrifugal force, and tisat the itumber andthe depth of tie teeth, and the temper, thiekucess, anti size oftic saw, as welI as the speed at 'vhicis it rotates, are ail elements
tending to vary the force and effeet of tise centrifugal motion, itsvill be readily perceivéd that it requires unusual judgrnent and
ekiliful manipulation to eisable the workmani to give to a sawN
tise exact ainounit of tension called for by the particular ciresusi-
tances untier which it is to operate. Yet so sk ilîful are sorne ofthe straigisteners tisat they hiave been kilown to remedy a defect
ins a saw from the livery of a single liglit blow.

The blows delivered are in no case quick onces, isos are they,sufficient to leave anl indentation or imspressions up~on the sawblade or plate. Each is given with a view cithier to create or
remove tension, and isot to give to tise metai a permarsent set;assd ait hough in explaining th,. inethod of manipulations it Nvilibe neccssary to show, is the illustrations, the liaminer marks, ifis to be understood tisat those ntarks are not visile ripon tisework, and are only eniployed to denote where the blows were
delivered.

Iu Figs. 2 and 3 are shown the hiamniers sssed by the saw
straigiteners. The first is called a "dogheadl.' its weight isabout 3 lbs., its diameter is about 1,5 incites, and its length isabout 5j inches. Its hiandie whicls is about 14 incises long,
stands at an angle of 850 to the body of the hammer. Its face is
roursding, atsd of an even sweep. That shown iii Fig. 3 is called
a blocking sansmer ;the face at A is slightly rounded. Iu Figs.
4 and 5 are presented the straighitening blocks ; that, slsown in
Fig. 4 is of iron faced with steel. The face is briglîf, sinooth,
and slightly rouîsded. Fig. 5 represents a wooden block upon,
wlsicis the straightening of the finished saws is performed.

The doghead hammer, Fig. 2, is uset iînainiy for stretching,
that is, for removing a tension. The reason for its isanule being
at an ansgle is that by this nseans the handie of the hamms'r
stands, when tise blow is delivéred, in the hune of the isammer'0s
msotion ; hence the blow delivered is a dead one, tîsat ie to say,
it has as littie spring or rcboond as p-ssible. By this means the
effect produced by tise blow is kept at a maximum ;anud the
speed of the hammer being comparafively slow, it doca not leave
Itammer sinks or msarks upon the saw plate or blade.

The part of tise saw plate beissg opcratcd upon must always bekept flat upoîs the anvii, so that the biows will be received on 21solid ; otierwise thev would distort tise blade by beîsling it irs-tead of stretcing it. The motions of tise dogiseai lsaîssmer, show'
in Fig. 2, is soinetimnes such tisat it strîkes tise plate or blade fair,
SO that its efreets extend equaliy in ail directions, as shown in
Fig. 6, at A, is wvhich the dark center shows- where the hammer
fell iand the radîatiîsg linues dtisoe tise stretciing effeets of the
blow. At otiser times, tise directions ils wiich tise hamuser falls
is asiant, as shown iii Fig 6, at B, iii wisich tie iansiner, wvhile
failing, traveis aiso in the direction denoted by the arroN, C,
tise stretchinsg effects of the blow iseing denotcd by the radial
limes around the center, at B. Tise muotion of the hammer,
however, is neyer varied s0 as to travel towarsis, but aiways awaY


