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b1 these whin ars fo your chargs, ’
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that Fave yau, and thal sur owm expedences bave taight us to hooor e
paticoce and the perscvirance that sio the requirements of the wark i
o

Wo give you friendly greeting, sivd if our hoale helps FOU EREN A
Tittde, b will bows served jig PO,
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Introduction

The paspass of this book s Lwofndd:

Fizet, it neskes oo place in the bands of the instroctor of el Acts
ann autbocitafive text an the thecry and ose of the toals that sre  oweEe
eomonwely ased n o mederm snhanls,

Secvawd, it offers to the instrictes sm organized methad far oeaching
zed Ao purpaeees of e toola which (be wxt discasses.

Soroe of ke ouwrtesie] ased o ilds text bps eppecred previoshr
Frorn the serlca kowows as " Dessten Edicalions] Mids" we hews sdlected
gach historical deserfptive matter which we belicve weuld bear repeti-
oo

For the greatl pact, luweves, the contents sre new.  We Tape that
instobetors will fnd Ieoa well-counded snd vaefil trisloent of the subs
jects which it embraces,

While many sectiong o e bock will he interesting Lo pupdls; the
purpeae througheat bag besid W proddde primarily o reference woek for
Lhe temchier.

1L d5 augeested thet the book be vzed foo a secies of leetores hasod
upan e pudn chapbers of the el

W Feave compiled and edited this voluowe with great care, 15Sing oy ey
effore 1o make s conbents carrent and sulodabe,

Herry Disston & Bons ot nll tines will be resdy ond glrd o ndvias
Fonoar any matter pertaindng oo the geleetion, care, crd e of ool
Simpty il oo Y Bducxtone] Tepartimenl” aond the Bme ond pssissanes
ol our saaerls will be et wour disposal, without obligatiog vou in wny wayr
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CHAPTER 1
Equipping the School Shop

by ARTIIUE F, HOPFER. A, M.

Section A

Typical Shops and Their Equipment

T IS ot ac dong since ey hosement coom was considered groad enowgh
far thea schpal shap icrespective af peor Selting, luck of spece, fooli-
ties fior obtoining ebectoic cucrent, Qus, water, ete.  Conditions have

chenged, Chaweres, smd the oodecs elovatos gves as aoach Swooplt to
the lacaton, equipineot, eand Tacdiitted for aodustisal are work as be Jdoes
far oradesizic sulqecis

It iz mot the purpoac of this manual to discuzs the advensiapes or
disedivantape of Variaus tepes of shope. Eguipineat and soethiods will
necesmarily vary acesrding to the eomwonnity, woney availahle and the
persum movhasp of the sark, Ok the othaer fand, & Brtle Snfaemstion
conperning anae Ivpical lazouts, topether with sagpeatizos for eqrip-
1oent, saay b ol 2ervice to those eonteanplaticg new shiops o the makicg
ul changes In ald omes:

Tl first thing to be considered in planming-a weer shap s the tepe of
wrorfle vt eontemplabe doing. I the propassd chop is too ke locntsd in a
wocstiannl sekaol. che praoblem i o commpacatvely Somple goe, innemiech rs
1t ig meow coroeded that the work pectonned in o vocotene] schapl shouald
‘e ms For o possible a dapbicete ol that dome inandastey:, The piot and
ohjestive is ten dear cot—mnaneely, e Cabng ol o pupil o osoome spe
cifiz type of veoatiooe] work

While the abnos etd objectives of manusl arts ate eraduadly taking
rruace. definite Porey thers 13 ohil oech ddferepse of opodom - coocernioe
mmathods of procedure,  Pegclen diul otber redponmille for the devebon-
mnent of this wock can be divided dnto diree Gadrdy distbsct proeys:

1. Tlooke wis belicwe b the group method of bpatrocton, with the
emzbuss so wondsoek,

11
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TYPICAL SHOFS AND THEIR EQUIPMENT 13

2 Thies wha beliswe i the group oesthicd, et in o greater varisty
ab warx, such pe-slectrical prcd shest meetol worke, st samstimes given in
the forou of shurk unit corizs=y;

3. Those wha ars oppossd to the proup oethod of Er.stlr.'n:rinr.. mzid
faver the dodividual metlod as snried vat io the diversibed oo composite
Eop foan mstead.

Tlds thir growg sighit agam by Svided it those wha frrar CATrying
o memilianesisly B large varely of acbivities, such us sleet mekal waclk,
wadwari, el shop work, and elcetiieal work, oll iz the one shond
and, an the sther hand, those sl il aetbnities 2o bwe o tices subiscts,

In many ol the farger citica the gropp miotbod descrited et i
aret 2 in sl maish in yopue, while the divarsifcd achetw alse bas found
fevrar in somie cities;

Whicheeer plan gy adiopt, thers are certabn provisitons that are now
oonsidersd recssrary far all modern shape, beesgective ol wlether yos
intend ta nne the prean ar individnal metkad. Tt e es=ential Lhat sleese
be corehilly coosdersd wthen wooare plenning a new ghop or pormiodeline
oo it pne.  Fur the salie of convenisneoe they might be listed wisder the
Tolirwioe newdinps:

I, Yenrilation,—fn adeguote sestems of ventlatinn.

2. Light.—Ax mwch potore] Geht os possible, with prosisions o
arfabicial light o dull duws azd sviping schosl worlke.  When plactg
Lerslee and desks coosmider fhe divection and soerces af Tizhe,

3, Llghring Clrenit,—Provisizn ba be mmade for several sall soclels
o attasldog dlectiste sobkioring e, gioe pots, and light poacear machinery

%, Powrdr Clrowles Tl paovess Tow skould b beeyyr eaough oo tebe
capg of the taeal requivemeaias of e eooigosent, sl peavision: shenlbd
b seadde foe g mittable gpdtehbeand st Lot

5, Gue—There shonld be st least ooc gas conneeton,

fio Water—Prayision should be irade for wash bowlks in oo near
theshap end rlea for a drnkbing foontaia in the shop reom,. A eailee
Jost Gff theshog limita wndus sheence

2. ool Ristmm —Prosision oo be teade for & 1ol coom of oot less
than teenty-fve snuare fest,

& Finishing Hoom—If the shap iz to be geod (o5 cabinet wack,
provvisica shodd be made for o finishing reom of oot e an focty-Gee
st uore feit,

4. Lumber Rack—Adeguute provigion shoadd be made for sturing
Lusnber,
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14 EQUIFPING TIE SCHOOL SHOP

1. Lockers—Lackevs, tonvericntly lnsaced in the shop, shoubd be
peovided for el papits;  (This iz oneof the essentols of o medern scues
shiogal

11. Chpbenrds. Proglzinon shoold be mode foo o several godgd-sieed
cupboards Tor storage purposss.

12 Blackbonrds,—Provison shoald be mode For sdegqoate. blaske-
Tard sy,

13, Teachers Office—When spoce will permit provisisn sheild
S vadde Tor & feacher’s room insge enciagh to containg dosk ared Beak-
casc, eho

14, Demonstration Hoom—Wheoever posaile there should he a
desrnsistradion room A0 coooecHon with the slep; failing chis, spoce
rright he proorided for ceavoble chedes i il shop itaetd,

Bevernl Stute Diepactroemts of Puble Iostenetion have aned balleting
giving sugzesticos for slop equipdoent, fgether fdth ngonuts o vanous
Eypes of shops:  Whersver e e dvatlable they will be foood of great
nesistunce to those planoing uew abeps of meking Sherges o ald o

An examioation & Uese Willetts bringa ot e fact that we baye
oot yet ceachid the stage widre wie ean say that there s aoy stansdand
plan ol ghap wquipoeat,  Ad & dwmtter nf fact, rery few stubed by i
oile sl plans e reqobrements, the mattsr of souipping dnd laging oul
aliaps bodug 1ofe larpely o lacel educetors.  This lack & slandards bas
rezalted in hondrsds of different plens, same 58 which show eonaidershle
thaught and care in cheir develspment, while others s lacking in somes af
the szaential things that go to moke vp oo misdoro sebiool abap,  Witho:t
don:ht, howewer, thin Sresdom hes led fooa preator develepanent than would
‘otherwise hove besn the cose.

Meny scheal shops ure inodeguate in gige.  This i anonetirme due $a
the foct thet they wese oripitalls plaawed Tora amall namber of pepdls,
mio provision beang 1zude for Foture eepasalon and groseshs

This oftestinws resulia i bany difleatiiss for the ssractor, such
os Lack of faciftice for slzving bumber and vnfmdabsd prajects, o Loc as-
gembing or hidghing lerps pleces of work, etz

Qbelouddy, e planning and equipping of school shope 18 8 matter
thal poquingg eonaiderabls thoght aod care.

Ok paipes 12 10 18 will be found suggestve loyoats for sovisal types
of ghaps. As previcasly intimatsd, persoael opimions and locsl eonditions
will he the factacs that will lergsly determine the pacticular plan of shoa
adopted.



THE SELECTION OF WOODWORKITG MACHINERY 17
ceclen 7
The Selecton of Woodworking Machinery

Triring the post few yeura wosdwaerking machinery i Sooaie Yoy
papiiiar-in school shops; s adeel @ shat its selection, o, annl wpkoop
ie slwsys moore o b ol 2 geebilem,

Trtil recentlye the ity of rarretore od soodwork secns L e
Fapared hemry fyped-of trachics, bt lighter mochines wre wod Desaming
perpular, ssnecialby for clementany ahaps,

Ths adection of machbiere requizss o great deal of Qwought, and
shemle Be undertaken valy altes carefil plarming and ecovzaltation,

The fallowioe supgeestons wil be of serdice o thosy sl contone-
plabe inabslling muciirers;

1. When in the merkel Sor migchinerr ahtain bids Feod fcliabls
palirees pn oiechioes mucs by meaafaetarers of ackoowledied sdanding,

2. Eweny thowsh Jor tw Gime being wor endy desize Lo purshas: noes
rrmchine it is beat Lo pla far your meximom equipioeat, Tl dight simed
panfst cam (het b Fin s that e ofl tolee coze ol wour Doree nesds,

G Whenewer possible ooy machines with islividos] desess. This
posts @ litde more in the heginning, but Sk Is ouach vore eernneaioal in
ths end  Mdapeowor, it climminatss ovechead shaling ans beits that ars
always obare ur leas dangeoous ard wnsighdy,

4, When askiog Jor gootations oo mecibzay elwars siate whether
AL D e DG durcent ) eeltage F AL OO earrenls nunuber of oreles, ete
I yoaexpect b dostall one or more of S Bghter Cepo ol machine: stabe
whebier or 6l vl wish o0 tun them feas the lghiing cirealt aor praer

ciceudk.
5. Take advantage of the sdectonsl deparimenta of the mase-
fncturers who sperisliss in machinery, I underided abaut your squsp-

mmenil, wile tham stoting wour partcalae problem. They will be glad
to paatat il withost ohiigation on ypour gart,

Hection C

Tool Equipment for School Shops

Whetber vy gre ordaring ceplocmtients of completely squipping o
shap, thess b3 one factar that sbould be Bore in oind. ormely, that
the tools En A schoal shop neceesaiily haye the hacdest kind of west.

¥



15 EUIIPPING THE SCHOOL SHOP

Th=y nc= in eeogtant nas by eelatively ncapoiseoed pupils and are
Sendled B a number of differant individzala, zope of whaoom aors sure 6o
e careless,  On pocaunt <f these focts it i shanlulily cssentisl Bact the
eguipmnent be of the vrery nighest grede, ans The only war Hot this can
bie assured te e surchase stondacd tasks foarm e relishle it

The skilful ouftaonn finds it Imposginle toodo pold woerk with
infenoe tools. Inexpesience end Inck of mnamilar contiol are =mocgh of 2

laudicap loe the young peaple whe el n aebool shops sdiloat the ad-
ditdimusl fumedicep af having to nse tools that are slweya petibed sad of
e,

Qecamivnally heads of departrents snd Beards of Education aocepl
the lowest bids oo equipment, relying an the explanacion of thes partics
asting “lbat they ore substitobnog enother mekes athes than the oo
called Toe™ with the stotement thot it 35 “just es gand,” or, oo nss a
mch abuged Lozmy, Veguivalent,™ This usaslly provesto be mistalsn
AT



TOOL EQUIFMENT FOR S0HQOL BHOFS 1

Th= hest plast s Lo wiile up woar ligts of the equipment ceguaved izl
defimitely designabe Ui paioe of ool with the brand or oaket®s oane
that yoo wish to pucchaze;,  The addifizng] oost of standard, gussaslecd
thols is oot great. 1o fact, b sorie cesen thesr ootaedly ere chéaper itan
Snfedior subatitute, aod when the weading qualites of tbhe woll-peade
wtanderd brasd: et ave taleen inte Apoconk, Bhece iy oo GueEbiod &5 T0
the advisability of Hublbag o slandard mokes,

T, 5.—Tebls proce-iy arranpal mm ol

Carsidernble difepenos of spinion suisty as Lo what eonatibates 5 full
wipment of totls.  For instance, some tescieds profer 9 baws a full
st of rhisels rooping i alze from 4% ba 27, wlile arhers consider it a
mch betber plan b have & kalf dazen or & dozen of the gizes thet are
et gererelly wed, I8 i3 oow aniversally congeded that the individual
hench squipment showld be Hoited 1o as fw foola aa pessible.  This
asally consists of & back sew, oy square, mesking gaongs, jaclk plene
ard rule. The peoeral supply of touls ds kept In the tool foom




&0 EQUIPPING THE SCIIOOL SIICP

Suggested Equipment for Woodworking Shops

The following Bzt of tools is preseated gs o gulds bo Chose sppemaisam
or fnstractocs wio ase prepeding bsts ol mee or additone] eguipeosnt e
shops,  As metracters develop their dividoal methods of pressabnog the
subject of woodworking, ther choce ol eguipinent reflect: the TlisEs
which they believe shold by stoessed,.  This specielimitea will result 3o
a List af equiprient best soited to pour worueneee, The sugeested oozls
which wa peesent ¥l oot be sujbed to every glop. Thew are; in the muoin;
what we hove found in somne thres bundred shope surreved. T this st
i helpdal tosame atho are passing thas wuar for the brst fizoe, to experisnoed
bt sy supendsams who wont g siodesdinad Jist, wed Ba instroctors
whrds=site to check ther eguipioeot agaimnst o cotipiebe lisk, §twill hoys
mere then sersd 1t purpess,

Individual Equipment—By " Sds id oot thoge tools mosk
freciently used by tie stodesit aod leept i tle bench, in 4 drower
of ‘the bench, or in a tedl box assoed too o esch tooe he ceparts
ta the shop

Barl Sow;, 12 for 10 DAssoan Do, &

Try Sgooce, 67 Disston Moo 54, spuare inside ond ogtade

Mnrking Gaugs, Dasstan 2o, 81, Uneradooted, Heavy Spur

Jack Fluze, L1347 jor Jusdor Jiuck Plane)

Bees] Rule, 12™ or 24%

Beqch [Toak, mapls (e be soade)

Tench Duster

Aaldivional idividoal Equipimeac fas Preferred by Some Ii-
structors i —>Although mosk jostrectors are farly well ppreed on the
mricias given dbmes g esEnSal, therr o Boies odd the fellowing &6 the
infividual hench equipment, pledng it in e tool roeom oo on the towd
knard. Experiencs will dictate poor prefeceqce. IF Blewe tools are oot
sided tn the individun] equipment; teelve o eighbeen of Beoe shoeld
e added to the genernl shop equipment.

Clemr Tlatrmer, Selre sne, 10 ox

Sormwr-driver, 47, throuph Caoe, Dsstonn No 3,

Sleard or Morking Enife=, 15" bl

Mallat, Fickary, round

Chissla, Armer, 347 end 0" socket or b Yo oM aod IYY

More by depermment head of well-koean sclaols: YT weculd prondde
in kigh achoal seondworicing shops ome setof chisels and plape Bledes far
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ench pupil ushisg the ahop,  This pleces: cespoaiility for kecping tocls
gharp directy oo e pupl'?

Mate by o supeevizor The zkandnrd for eguipasent iz aolthe henoh,
bt the by, We use endorchoaf 4" 5aY, mod 17 ¢ldsds

Mote by a-supevvisar: U Tn oo opinion e shoudd B0 Gew i7 any tocts
o the hench, Al tools are properly Dsswed froo L ol oo™

Mote by a ddeeston ¥ Largs planes ore tow beawy for elosmentary work
arvi facie plapes ane foo lars for most prujcecls, 1 & ant enrsider the
hararner, mallet, and aorevedriver essetitie] fof cach Beoch.!!

Mats by an tiatrvoter;  Harmoers For 5007 of Uhe stadents are sofi-
GLESHLE

Canerd Woodworking Tools.—This list bs basod oo a beeaby-four-
tench shnp.  Thegusiclits can be proportonzally chasged fon sanader o
lazper aboga,

Dicesription

6 Hand Sass for oroes-cutiing 21, & paint, Disstea Mo, 7 (stmaight baick]
o D=8 (skear back)

& Hand Sawns for cippitg, 22Y, 7 point, Dhisston Mo, 7 or THE

1 Mirre Boo astn 30" Dhgafen Mitre Dox Sow Hoo 4, 4" uoder back
3 Cognpaas Baws, 12" Dasstons 1o, 2

2 Dizaeciail Sames, 8%, 17 poiil; st hack, Disston Mo, 68

2 Keylwle Bsvm and Puds, Digton Mo, 85

6 Coptivg Haws Steel Frosoe, Dhsaton Fea. 1

1 Clrest Coping Saw Blides, [Nagton Moo 10 Speciol Steel

6 Jock Planes, 14"

2 Jumubiy Flanes; 337

1 Rabbet Plane, 8197

2 Bouber Flanes, 7157
127 Pl Blades for Jack Il (Extra) jor Junior Jack [Meme), 15" il
B & Bipooth Planes

1 Bluok Planes, 514"

fi Rutilied Hiaecs, 4 Swing

| Babedpet Braee, 10% Swing

A Bocly Sepew-drmesr Biss, L™, 8507, 347 Diaston

6 Baclt Dol Bitn, 1" 247, 4"

1 Dioweel Podnner

| Bet Aueer Bira, 14 to 1™ by Ns, dovhle thread

3 Auger Bilg, 54 Doahle Fioe Thecad
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2Anzer Bits, 147 Coerse Bingle Thread

dlnger Bita, 45" Covrss Single Thread

1 Doger cach Bit Steck Dolls, | EA =1 I o

¥ Dagen vach Bit Stocl Dolla, 57 and 14"

1 Bvpch Dl

i Heawl Dinll=

6 Blosy Counteranks, LY

I Expomwsiuny Bit, 13 1o 1147

I Euch Foretmer Bit. 14" L&Y and 18

b Firmmer Chizels " {Sacker ai Tamyg)
1¥ Firmper Chisels WY (Sacket o Tang)
12 Firmer Chisels 17 (Broket or Taig)

2 34" Fioner Thisels

i Each Moctze Chissla, 34¥, L%

3 Each Gouges Ouobside Bawel, 107, #0730 and 17

1 Bet af Goage: Ingide Bewsl, £ o 17

3 Gruages Inmde Bersl, 4"

2 Moctise Gruges, Disston Fomaeod, Ma: 96

d Try Squares, Detsl. 18" Tiaston Mo, 534

1 Steel Squzace 24" x 16"

1 Mhitre Equere, 13" Dassran Mo, 10

4 Bliding T Bewvels, praitive ook, 8% Blade Disston Mo, 3
6 Wing Dhviders, &% apring ype

1 Manlesy Wrench, g%

I Stillspa Wrench, 117

J Each Brod Awls, 1% and 114" Blade

1 Flaz Mse Pliers, 57

1 Carmbinntion Flizr, 8™

1 Mappers (pinceral, o cultdong 67

1 Dinzen: Bereg-drivers, thiovgh vang, Disseon Moo 9044 dos. 3%, 14 doz,

BT b odoe T¥)

2 Each Cahinct Berow<liivers, 1% 77, 10" Disstan Mo, 31
1 Erch Sorew-driver, throueh e 87 and 12"— Dicatoqn Mo, 9
1 Serew-driver, ingnfated, Meton Mo, 540, mpldes rabber
& Hach Mail Scte, &£, &7 and &7

& Fezular Tagper Filea, 67 [Mebin

& Blim Teper Fileg, 55" Diaston

& Extre Slim Taper Filez, 57 DMestan

& Mill Oestard Filca, 10 Disslon
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& Hudtd Second Cutb Fllcg, 10" Disstoa

§ Helf Baund Bastazd Filez, 10 Disston

5 Round Bastard File, 87 Diaston

& Cobanek Rasps, hadb round, 10" Disston

& Flet Woorl Fites, 107 Dhgston

% Dazen File handles, Disston (1 doz, Ne. 3, ¥ dne/ No, )

f Cohinwt Serapers, 256" 5 3% ground edpy, Thsskan

f Cabiisel Serepars {3 8wén neclk, 3 Freoeh], 37 = 6%, Ldgston
L Ol Buznisher Damskon o, 0, 4L

& foager BiC Files, But and trianguier praita, THssban

2 File Cedil and Brush, DEsslon

fi Sprice Sbaves, Iron

2 Fark Band Samrs, 147, 397, -:_,' Brre=d to it mackine, DI.Et-ll'-"'l
1 Each creular Sows, tip aod coosscut, o L maehine, Dizslon
{ Combination {rip and cree-eut] Cirvulss Saw, for suodth cothng,

ta Bt peachineg, DHsston

{ Tisston Kevstone Groover of [deal Grodver to fit Circular aaw reandre]
1 Poir Band Saw Hreazing Toegs, Damsoon

1 Triwmph Saw Sat, Moo 28 Diaztan

{ Dinzen Practice Filing Pieos, $15% % 6" LHaston

{ Braziag Clamep for Band Saws ap s L wide, Disston

i Codl Silver Solder for Braxiop Band Baws, Disston

1 Battle Brasing Fheid. Dizsion

| Hack Saw Frame, Adjustatls, Thissban Mo, 3513

1 [Iack Saw Frames, Ma. 200, Lisszan 68°

1 Dozest: Dncrafien (Aaxible’ Hack Sawr Bladiz, 87 Disstun

1 Plrasch and Level 1&T Aadjustakle, Disbon Mo, 116

2 Web oe Torning Bows, 127 5 %" complate, Thissten

[ Duzen Turning Sow Blades 14" x 1% Disstaon

& Tndin Cornbination O Stimes (iniron box)

1 Bet Hand Arkanises Bhipslons Tnssorted )

1 Copperized Cilara, 146 pizt

| Bk Sieol Lettern and Figurss, 3487

4 Clearips, Steel Bar 40 0"

0 Clonps, Steel Bar 50 07

I Picture Frams Clamp

4 Buch Carrtaps Makers' Clampe, £ ond 8"
1 Hind-seeews (12-107 juw and £12% jaw)
10 Clampe; f1ss] Dar, 357
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2 Dazen Pinch T, 20

1 Glue Pot, Copper; cireiacedly heated

1 Blaw Trech
1 Tuwal Srindes, rleelidinsdle drivan

1 Pear Teammiel-Point=

1 Gilass Cutter

1 T'uir 8™ Tinners' Saps

1 Beach Vige 2
13 Eoch Flat Warnlsh Brushes, herd rubber bound, 1% and 1 L7
12 Flot Steining Broses, Tin Boand, 17

Suggested Equipment for Composite Shop

The razmbor of diforeot noEvities te be toughe, the number of puopls
to receive Instroction, = well as the characier of the woari, Al B Ol de.
ciding factars in ditceinbang the eguipivent of 1kis type af shnp,

Woodwarking (Composide Shoph,  The sosbsacking eolpoent
far n comipegite sl s io zeoeral the s e Sat lsted fre s frmecal
wrednrling pliop cxvepting thet the quauiitbe: Wil be repiatod ber
the araneet of woudworking to he dane

Sheet Metal Work [Coniposice Shopts
A Mallets

4 TFviders 5

& B Combilisiion Plers

i Ferately Awly

& Grrenwing Tosls

b Ectting Haonuners

& Raiging Haumers

i Flycting Hapeoers

4 Pr. Steaiph? Sadps

2 Pr. Clycular Blade Srina

f-Cold Claedds 207, Disstan

2 Hash Hedluw Puniches Lg%, 4% 4"
B Rivel Bl

B Bots of Solid Puaches:

B Mearkls Slats

f J"l-\.'!ilﬂ C:I;a

G Bwabz or Hroshes

6 Grag Furoaos
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fi Pr. Baldering Coppers 11 Ib. =ach]

1 Fr. Smnll Beidenng Coppers
12 Saldering Capper ITandley

i Chishes for Dippita Soluton

I Pr.Nippers 1

1 Cape Chisel 14" Disston

1 Anael

1. Combténgtion Squore

1 Hamd Dbl

£ Eenclk Brashe:

1 File Card unid Brush, Disnton

I Haot Grinder

2 Ol Cans

| ¥ Serew-dowser Dissban Mo, B

1 B Borews-dover Disston Mo, O

1 Poo Traoeee] Poiaks ©

LU 508 Gaupe for Shest und Tiabs Tron

1 Pr. Duaeids Calinens 67

I Pr. Lisbde Calipes 6 i
1 Dail] pand Brecd Wire Oowe

1 Hack Saw Freooe 8dj. Disston Mo 3614

T Hack Saw Fratwcs—Low Back, Distan 2o, 200
2 Doz Dizrdles (flexabled Hock Sew Bludes, Disilon
2 Do, Clavaosd (a0l Berd) Hock Saw Blades, Diashir
& ML Basturd Files BY DHaston

6 Il Sapooth Files, 87 Disstan

6 Hall Fuund Basterd Files 8" Dhssbin

S Pl Bastasd Files 8% Disstom

3 Bowmel Baslusd Files 6 Disslim

3 Flal Fales {Seconad Sell 10" Dizslon

3 Seusns Bastard Faleg 8™ Diasdon

3 Thipew Yovare (Sooond Cull Filea 8% Dhacteon

3 Doz, fgvoebed Bile Hasudles Desztions Mo, 2 and 3
1 Cireunderance Euls

1 Bteel Sguare 24"

1 Bovnd Mose Flics GY

8 Ste] Huoles 12%

1 Hacidw Seaows

1 Buttven Btk Statdcdeiy Wiss
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1 Manadrel Stake
1 Halloer Blomdrel Stako
1 Hatchet Geake
1 Smeare Stale
1 Blag-harn Stake
1 Tiogble Senming Stoke
1 Candle Boid Stoles
2 Bongly Wises 4%
Sheat ¥Meral Working Machines:
*1 Hand Punch
* 1 S4eet Tran Folder
* 1 Wirlig Mechine
* 1 Betiing Diosn Wlachine
*1 Beading Mashine
* 1 Pe. Crimaing BEolls for Beadizg: bachine
* 1 Pe, Elboor Edging Tacls for Tiong Machine
* 1 Squaring Shesr
* 1 Turning Machine
* 1 Burring hachine
* 1 Duble Scaming Machine
* 1 8L Bl Farming Machine
* 1 CGroosving Marchine
* | Povodving Machine Stomdand
* 1 Beake
* 1 Circolar Shears
Machine Shop Work (Composice S.me]
f Set Cenber Puaaches 2" ta 147
4 Bachinist:’ Huazgmers T T and § g Th,
1 Ser Mamse Disidls Jg™ to &Y
i Tap and Daill Choaiipe
I Deill ond Sbecl Wivs Gaogs
1 Banch Dl Pross
I Surfmce Gouge
I Depth Guags
2 Inside Calipers 4 and 9%
2 Dratride Calimers 4" aid 5%
% Pr. Bpcing Dividers
1 Pr. Tronsfer Calipads
¥ According g Sype of work,
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1 Palr Trammel Paints
2 Hack Saw Frames Adj., DHsstom o, 4634
2 Hack Ssvr Frames Looy Back, Dhsstoa Mo, 204
3 s icafex Hack Saw Blades, Déssbor B
3 Doz Chramol Hack Snw Blaodes, Disstom 8%
2 Metal Cemntersinks
3 Steel Rules B
2-Hand Darill=
1 Mciling Ladle
1 Blicvametsr Caliper 1%
1 Center Gange
1 Comhination Squere 12% Complets
1 Thread Gange
1 Thickness Gaugs
1 Seb uf Tﬁ-ﬁﬁ anrl THes T 1 £ ’EE: ill 4%
1 Sek of Tapa and Dice ™ to 36" U 88,
Tap Drille:
ig e Mow 1
4 Do, Mon 33
1§ D Mo, U8
i Doz Mo, 23
kg oz Mo 15
Lo Dz Ma. 10
L5 Doz, 127
b Doz, k™
4 Bunch Visca 2%
1 Simall Furizee of Foege for tempening fools
1 Pr. Hermaphmdite Calipers 67
1 Bet Dilve Pin Panches
I Center Teater
& Bench Broughea
1 Sunall Hand Viss
2 Sevapers
1 Carmpsisr
1 (¥l Stoene
1 Inddcatos
1 Pr. v Blocks
1. Eavardisgz “Toal
2 il Cans
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1 Boding Tasd

1 Threaciag Tosl

1 Br. Temga

1 Anwll

1 12" Sercw-drives Dizgton Mo, @

1 87 Sezow-chidvwer LHsiton Mo, 9

1 67 Bizew-ddeer DHssiin Mo, 9

2 Poredlel Lalbe Dxops

1 Tool Halder 147

1 Teol Hulder ™

3 Each Cald Chuacls 357, 4" 4" Dissboul
JCape Clasede- 24", 4% 14" Diashint

| Fluk Fale Socamd Cat 137 Dissten

fi Bl Boatard Files 8% Dizslboar

i KLl Falew, Siooaide 87 Dasston

fi Ilalf Found Bostasd Filee 8" Lhsslom
A Erouad Bastord Files 87 Disslon

& Squnre Bestard Files 87 Ddsiton
4-8lim Taper Filss 6" und 87 Dhsston

3 Half BErerd Smoath Files BY Disgbon

1 File Cerd ernd Brish Dasshon

3 Doz, Tile ITandless Dissbon Mos 2 st 3
Cement Work (Cmposite Shopi:

2 Pails

1 Cementears” Trowels, 3%% 117 Desgton: Moo 448
1 Printimz Trowel, 44" Dhssbon Md. 15
1 Crrtier Trofeeel §," Dhsstuoor Mo, 28

1 Crrrentern’ Edwizu “Crowel, 117, Digztos Mo, 10
1 Whtering Can

1 Lowel, 487 Dhsstan INo. 1414

1 Hend Tlaat fcon be aopds in =]|.l.|p'l

1 Tamper {wao be made io ETE e

3 Bhovels

1 Blixing Bax ‘vun be tpade in =&|r.r|:|:'

3 Measring Boexes, 14, 1. aod 2 cobic feet oo he mnds I ahapd

Elecimical Work (Codnpesite Shops

Im i of the fact thut e electrice] work done inthe average com-
p:ua-'lrn shnp Wl be of o socoewbet elementacy chamacter, ne =pecial toala
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will Te= Iqu'.'irr.ﬂ. atler gt Usse alresady Bsted arpler wordarork and mesal
wrck.
Wheneser more advaswced work 15 to be oedertaken, additionn] tanls

e eguipment reguired will depend on the work contemplated.
Taals for Cement YWork (15 Pupila):

| F—Camenters” Fioisbdag Troweis 47x11" Dhsybo: o 48
A—Cementers’ Edgiog Trowels; [17 Dhisstea Na, 20
f—PrintBng Trowvels, 147 Daston MNo. 13

f—E2=e] Bunres, 24" blue fimsh

E—TITnrrhetn

f—{lew Hemmess—I6-pance

J—5ledge TTarmmers

*—Hnaod Saws, Kip 267, b pmnt Disston Ho. 7 or -5
#—Hand Baws, Cross-cut 20%, & potet Dissbon e T ar -8
4—Dduhle Dnety Hond Saws 28, DRexbor O-17

1—Tin Snip 127

—Pliers 57

J—Jack Flones

}—FBrice wnd Bitx

1—C-ow Bac

—Fippizng Bers, Dasston Ido. g2—2157

E—Erick Chisels £ lomg. 4% Eaoe, Disstoor No. B3

G—Cold Chisels 5147 longz 1497 aade, Dhissten Moo A0

E—{old Chissls 9% lomg 1* wide, Dissbon Mo, &1

E—Enearels oo |

I—DNicteoacks

E—Cement Eilpers—Boums

F—Cement. Tusiters



CHAPTER II

Notes on Care of Tools and
Equipment

Oy ARTHEUR F. HOPRFER A& DL

Section A

Regarding the Care of Tools

GO0 eraftsman tekes pide bn keeping his tocls io fisst-cluys con-
A dition at 1l tmes,  The cecsxiny for this mast be oiprossad Ol

cyory prepil whe omzws duld the schapl shop,  Btis ooe ol the el
and meet Imporeant iessons bo be Jearned,

Chacy a Boor sharts owt with tee ides that tools can be wsed Ay,
i habil i sron aoquired med vsuzlly bécomes parmomant, The revisae
is coualle troe. T8 o ghee youe puplls e andesstaod Sak oo e zhop
Lhicrs s 4 place for sesrvihing aod everything in its pluce, " Lhi babital
caze: and orderliness will becoone a fized practios.

It dnss aat motter how woll made & tool may be, 3E i & 0ol Eope ity
pood coadition it connot do B work that it is intended te 2 Thie (8
cepoedally trae of sowes. chisels, azd gdanes.

e of the most comown abisee of trals s to heve than piled to-
petbier on top of E1e Sench—tootl of gaws up against jeck plancs, lumber
wiwd toole bnving on s blades, placa sesting face down oo booch, chisels
with toaelled sdge un, =to.

Anntherthing thet requires conslaed checking is the et i which
gorse pripila throw ther tools arpund after using theor Tl aaw is & fre-
guent airflersr from this ldod of caclesanesn,

Anacher practics that often damages fanls is the espaog of top moch
ouleral on the tap of the beanch, This isfrequentdy e canss of toals
falling from the bench to te oo,

Thare shrald be a definily placs an syery beach for cach Indsvidual
Lol and Ticewine thers ol be a cortain plees for every tool that poes inka
Ll oot reom.

Mo ome, hawever experdenced, can doogood work with doll trals.

0
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| For this reason a bew shoold be tanght carly how to sharpin plas Jooos
and chisela; and might tocadvantiaps o g practios b sbarpadog sawa,
{Dassten pella at & nomidnal preee what aoe koown g Braciiee Filhog Pleoos,
. st 3w b dnches, whicl mas o wadd For this pucpose.)

The following sules resarding He kesping of toals Inogoad condition
fAy Lo prantod and poebed inoa proninent place in the shop, or 0 mimss-
Eraphicd cops ey e Tusrdsld. el pupil:

General Rules for Keeping Tools In Good Condition

T Alwssra peoicatibor st e poosd crallzowgon keeps his toals in
pasd eondition at all o,

2. Feep che top of wour beseh s dledr and Sean es possble.

A Awraara Taar yoer planss deown don BLs aide so s b protect the cats
ting edpe of the iran,

4. Be paredul o place the tools en your beoch with the cutSog
exlges nwmyr fram yoma,

3. Whenever o toal shors signe of dulloees, alacpe: it at ooce.
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6, Eeeg e el of yoer sawe away fuen b tocls do not jam
{bie sl agaives other n'hjerr_". whien: sawdig; do not faree the
sawe 30 1l hinda in er oneeen cuk; 00 pEU OBE Four Sw o pry
olf wart of the waed when mokicg @ col,

. Rempmtaer yon are mare Licely o cul souzsell gith a tull ganl
thuz with & sharg ones,

F. The siurpurvom kesp voas toals, e oesie pleaears pan sl ger
st iz Ui, Aol the hetter will e vous wiek,

9. Ioupedicluly climingte the slightest e of 1usl by usiag & piees
of Boe enery clarh gnd kerasene.  Fusl sy be prevesred by
thie s of vassline or g good oil

10, Wihen won are thrmegh wdch o teal loy 6 dewn eanstalli din nes
dreq ar throme it doam,

11. Whien woii are Anished with oo week foe Uig day sarcfully place
wll 2oy In theis assigoed plecss aod oiurn s toals haroawerd
fiar the teal roore

12, Mewe forpet that iF oo toke pride b fle aphkespoof wouc bzl
st will he prened of the work v Lt oul with them,

-4

Saction B

Regarding the Use of Machinery
Care of Machincry

Sureess with shnp madhinesy depeods booa gongidershle degres an
proger iostadlalicon snd meinteornoe,
Carelu] slicntion e rhea following detsils will go far in keeping grmor
mochinery 00 per cent: afficient:
1. Makc aure that wos have a good frunilislion o which to place pour
tchine  Tr inang cames the Hoor of schost fhape is et planmsd
Lo Lakes pare of heowy machinery,
2, Boo \hat veor machine mets pechoctly level,  This ia very bopar-
1t el Wil wrell cepay way o dewated ot
3. B sll mears have ooswitch ooouated an'the mackine, so that Hus
poiger miay b ensily shut of do cage of eMergency.
4, Be carefial trencluss nll belts, sullees, and gears, and see thet ol
sawn krives, ebd, ore properly protected wSth aofeby devices,
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5. Mduke =ure thar woa wse the right laod of ofl for Talbdeating g
pLE Tt shanld e neither bon hedyyr s o Aplit L wou aee
aid gune gs to the best lrind of oil to s, cbtabn the advice of
wainenne b i peceskamed o oo sy

G, Mover et the recrings or roomny perly of =09 kind of osEclbnecs
run - dry—this Is b cooanoa Faull with teaspeceneed of dainloss
Gprranars.

7. Al mackinery showdd be pedadicalls ani theecaghly ererhanled,
Thir will mok ocly be the meaes of getring hetber 'semriee, fait
wilk atso add coomdeiably 1o the life of the machine.

& Before munping luomber thinnsgh 8 g ar planes, make sure thal 5L
eratains o ouils S e

& When mockinery i fizst festablod 5t is best o man & for £ Tew bord
without any lowd.  This permits f gredual adjsistrsnt of the
rupming parts,  Dorlog thia pericd watch carefally for any signa
of excessive bealbug,

] Avoidance of Machinery Accidents

The Large soajortly of accidents nan he directlyr craced oo cancieesis

It i now gonerally eneedsd that kigh achaal bawe, ander proper fis-
gtruction:, sav cepable of rorring ardinary woodmocking mackinens. Snme-
Heren Loys i clementsry schosts gre nlloored oo 10 machinesy whils
ander oluervelian of & laatmestor,

Tig Jatie practlos akould he confined. so righth grade booyes.. T
neies o o owery earefully sopervised nnd shold never be attempted
with large clasacs, sathe element of danger is foo great

Forlurately, ascidents in schapl skhoos bove been wecy infregquoent
Care ard proper arganization will 81 forther cedice theot.

The follzewing proesdure 3= supgested oe o oeans of Seieg ol that is
hareanly poasible to aymid pociderts:

Agzams that oo hove oocless of bizh sclwed boys or o growp of beoos
in a wocational schaeel, whoeos you intend to give peremissioo to wse mas
chinery.  Firet, call them ell together and give Sean o stredght-fram-the
ghanlder talie. Miks i= clear to theow bor ttance, thil o bad soey w3l
cat fingers anwell osowaed,  Becarehid, howover, got Wooaoeke tisan feor-
ful of the maochinery, bub at e same thine wll e awaph 88 wois
denger to insure cauHoudness,

k|
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After Taving doene this, toke chem Iy proups to the varioas machines
and. cxplain, vvarpthin: Suroughly mad g5 over U vadous operations,

Then Jek cach Loy du some piece of wark @ the omckine whils s
wratcty fior inisiakes aol s apporsnt cerelessnces

These o pese U feet sa8sfaceacily shoukd Lo given a cord (see
beloe:] and alasa sl of vules govecring the use o8 1he mackizes (aze 151

¥While £his lonks live 4 stanewhat lengthy prossdiife, a5 o oietber of
face, it dres oot talee oo i poupesly argonizes, T choes pioctutons oss
the means of saving the fagets of cae oy b othermlas mighl bhave Loss
themm, yraur thoughtfulness ol fwsve been worch while,

A prominent inscrgctor s of an oecidens that acogizes o fds frst
weur of teaching, when a certalic scliow] boord had sore woodvworking
ocknzecy metalled. Tt maa abaok veady for wse when | mcmnber al de
boemd locied it over Rnd fhen pave arders that no one i Hhe seheool
phowdid b alloaced toouse 30 exorpt the instoector, & reels leter one of the
bronve et seliond to gotoowors  He bed ooly been warking three days when
e hacl e Loss oF three of 152 fopers cut off By ¢ band siae

Had B been meoonstonsed b vsing owchinery undar the right kind of
direction, Ui possibility is 4lat the aodfent world nor bovs heppeaed.

MARTAL ARTS DEMPARTRMENT

T b 1o deilly
hue povssent G cimineticn in the nes of toe macheor checkad helosr gl i BT
mtted o opere Chins ut v ven rek,

Pupihs Wil ool Le wlewel b oven chs shop mpchinery wilsa tlusy s s gaomm
i Eheww carca, Caly iz Ly Ui insrneene re? spers R ol e drpuranmt.

Frpsll b0 Jullow rudzasesralning bo it operaion o ey anacEncry owill
remele in thin cond bty wibhed rosn

Tubleuctor S =

Baipsivira -

Cinzaiar Saw ”NldE-lwl Plice |I:r.:r|nr Lorhirs I :oipar

Py, v Cosd unrl by Inerencioes Do gie Jizjge ik, Cards sre given Lo L woker qoaliFy
b upcrals muchmes,  Crere wre wehhdros pousgrity S any oo o fiahoma & o
i moerocted
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FULES PERTAINING TO THE USE OF MACHINEREY

Ulo b perbdd 3o o pecmoaneat ploce neas machimes: soul wmed nconoecon with,
card showen b Flgare 7, pope 34.]

N piipal 48 allowed to use ony maching In 1ds sbup untl be has

abtaloed & stgned cupd from the irstracar.

Friluge o sheerve the following rales will resull in Uie cend being

withdraam and the pilviloge of wsine the machinery takal e

1. Wheaever poasible wirk with vour slesves colled up, Do mot
apsats meachincs while weosing o loose nechlide, Do sbeeves,
nea torn {unisper

2. Bee that reachige s dleas of pieces of Tamber, tools, ote,, bedore
threaisg by U switch,

& I che machiae docs ol voerabes inthe way anan thinde it eleald,
pe i anythiog gors wroong, immediaz=lr shat ol e powes
and report oo the dusteuctor.

& Mhwears Tear in mind el cardlessoess leada o pecidents,  Go
wl pavr worle carclifly and Suoeuphtfolly, giving it veur -
divided atterdion,

5. Miver speals to ancther persdn while he is actually using a
mwching.. A rarment's dolisactice oy leed tooan asoident,

G I s dengercus to do aperstion: oz 3 soall piece of woed an the

circular sawar jointsr. [P occsion agsss when sou hase to

tun =oall pisces, basa Upush stick”  Meves use your fingers
when running seall waork thocgh,
o Maky fure that thers mre noonails or gdt o the lumber oI ArS

ualag, j

8. Alveyz use D safety dedces that are ot e machioe.



CHAPTER III
Hand Saws

Seefinn A

How a Saw Cuts

N AWY considercticn of whet actaclly kappens swhen 8 gae severs 5
prisee ol wood, two difterent kbwlys of cotting must he cesapniesd.
Bawd gre divided, 2o Fac as et Tunicbons ere coocerned. doba
Croag-cul Saws aod Bigp Sawes The Cross-cut Saw cuts slomg o lise thaz
crawscs e prado o fitdrs of the wosd, Tl Bip Saw cuts oo a Ees which
followea Uhwe aasoe divoeticn sa e fiors,  (See Figs 8 apd 00

I, H—5Ke glpor of oo teekh, ol oyl

‘I'be mechunics of the cutting acticn of thess tvm Lypes of saws ore
ficimadly diferent, a5 il b= seen loter,

The sctions of buth the koife and the chissl cre emploged in o the
cultmpr oo by @ cofge-cut saw, A Crass-rul s TEINAVES JUCEEssTs
pevees of mabveal, g0t sheviogs, bot smell particles called sawdist, by
georio cubliog, aitd paciag.

5



HOW & gaw CulTs ar

Talke a erogs-cullizig hasul saw, properly acl and sharpeied, ssel woth
of wnalarm slee, shape, selowed bevel,  Make witn Lhis a Tight sl eul
Acraes & aosth pleec of Lusnber,  Unie can aco that the esticoss potels oo

Fip, 5—tEdn wa of rip testh, nd virm,

bt sides of S cutting width of the saow st mode el scocings the
wishlb of The sel.  (Bee Fie 16.)

Tlacae guridgs wre sizmitar to thee faoe catbinge of o knife sores the foos
Al the wood, s slarng U cut. Then, as prossare i opplied, flee teeth
enter dedger and docper, w'aﬂuajl_-.- Lttt Bl adtion the cattihee edee oa

Fig. d0=Zeing and suiting & croannns peech lsod wlend,

the outside Coonl of U point=.  The fureasd modon < the Blade canees
the podors and cuttiiop odees Lo e4rike the fiber ot o right angle T its
lengethy, acecing it from dhe medn body of woad o each side of the Blade,
g paring the ridgs of wood boebwiu seecings.  (See Fig, 1L




AR IAND saws

A continustion of the threst peesenre cormies the toeth o fiatler wnil
the Full bite isteden, With the poiota sccoiog eombizuiowsly o cacly stroke
aud the vutside edgs of the toath sutting, the saiside Tront cdge of each

R 13, —Bhomring proprsi prlio of cress-tul te=itl

taoth, which is bevelsd, does i dogyr, shissl-like, of cnamSling wpe el
dislodgiog the cpper gordGon of wand Isft hetwreen che cutters,

At each theust of the sow the pleces of wood are carmed ot of 1 .
ecf in the throets or gollers becweeen the t=eth, until finally the Taaed s
conaptelely severed.

Sawing in the Direction of the Grain

Tl overest approeth to the cubting scticn of 0 Bip Saw is the ae
tlon of & chizcl catting wilhi the grain.  The chisel seperctes end remaves
A wood ghaviiog by wlat ooy b= appeopeictely fermed " pariniz™ or -
Talitdog" Tl relxativey broad, shenp edge severs the Bbers of waod Langthe '
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wetge with the grain, and teuss U Jeoso st the sides as the ddsed ad-
wanres, & ghoom in Fig., 12

Thi Leeth rd o Rip Baw pre pigadically a serien of smell chizsels. ‘Thiy
are difefent tn detizn arod shape Trom che testh of a Crogs-cut Saw,

1t s passibie to use 5 Ueo-oat S for opping, elthauph sueh & use
i Fur Tromy eficient. LG s abmeat neeless to nttemcpt to use a Bip Baw Cod
cTug-CULTing.

Fig. 15— Cmporiog codon of rip e frcth with w chdacl

Tloe Rip Saw trath has o streight fronk,  Dhs cotliog odes - strilees st
practically & right angls to the fher of de woud. Tt wivers the fibers ot
poe flacs eoly, the froat of the tooth wedpiog Gat the little pieces a3 &
imparatss them. (5o Fig 130

This may he moe= clearly undemstod by meking & direet compariann
with 1ha erceecathing tooth,  As previeusle stafed, the cro-mit tooth
gaarog with the point end cams with the kil olgs on the outside front,

T rip tooth, oo the athes hand, does ool 2oore either side of the
cut T front edpe of the op sooth vut the Bhbera of the woed, grd then,
ag eoslinned pressors isoaoplied, the Gbec oo the bodtom and the sides
pive awas srd the piece, as sewdust, s caizicd oo of the out i the gullets
bebween the reethn Ioothis o ooe teolh afer the other chisels out small
scetiona of wood, Arst oo aoe side of e ¥oefand then on the other, until
th ot {9 poonpleted.
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It will be maticed, glancing disen he toolb-odpe of @ saw Jor cooss-
cutting, thet the painted feeth, set alternaely o aebt and Lft, bave o
shollovw gracwe which mins deoaen the cenper of the cutniog edpe froso Dot
to point:

This 35 not srae with & 1ip saw where the square-topped Seell ave sot
un that the outer sdges extend bevnmd the gide of the blsde tomive choas-
paroe while the dnner edges averdnp slightly at the eenter of the cuting wpge
{Sve Fips, 8 and 2.1 .

LL s & euman suppesiticn that che eatics toath of & 2aw ogte. A3 s
Akl ol face, :ILE_|"¢'|I'I="¢"E‘.', the achual eorting iedsac, with che eross-cul gaw,

Mg 13 —Action of fp ww et

by e points and front catting edges. which extend only oo where Ve gl
acid 1el't teeth oveslep; ond, with the fdp saw, by the ehised ke copoof Ee
Leeth,

Becouge they ore set alternately fight et 1efe, each oot individua-
ally wevers cady bedf the width of the kerf  This divizion of dote by the
ttwoeios Lietls in the hand saw mmalees possthle the pesformance of
guascker wigk, hovelyog less eHort and doiving prover,

B it wil] b seeiz Lhat, with o rip s, the cutting edgs of escheosth
coalea an belabon soims Uhe lopg wood Bber.  Thea the hoze of the oeth
pilovwa ot the amall picces Ul sepacated. This is dooe continumaly sdil
cach arroloe of the gaw,  The sawr erlecs fartler with sach theouse, e kool
benoines desper, il & conplets sparativn of the beoard 5 aommplished.
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Seclion B

How to Use a Hand Saw

Saw specializts hove devobal & preat deal of theapht asul Hoee Lo the
matter of hond saw practce

The sww is o wrdgue tooldn meny rapeets, L perforns s Duoetona
by a methed that s dileréol o Ual ol aos olber tool,

Becauge ol bhig, sl bovmoss proper gec g neseseary 1o pot goed worke
Fronn & me, @ st desission of the thesoy of sawing seenss deairable,

Grasplog, —Consldor frat that the handie of a sser is 8 mach morg
tperiaal past thay b che case with most tools.

Clae power of ared anud shoncldee = delivared to the aaw Throegh the
Tenedle; and accurasy, specd, and production in seming all Sepend wory
Largely o ils desge andd lecatisn.

The Dlaston bandle da an dnsst handlz,  Toois bt anba the Riadeaf
the gasw, th melsl being shaped o ressiee ite It i2 made to At the hand:

Stk the hand a momant. A Boe joaning the basss of the fingera
makes & cores almnst aa regnlar og the areof 2 drgle, with the center of
thie are inthe Aesky mocnd at the base of the thamb.

MNowr gresp the hondls, end ohasrve howr the corcove shaps of tha
liagadles whzre the Angers close aroand it produoces & V' sgueeze”™ that hoaces
thie fingers more Armly apeinst eoch others, This thooas the mein Sotrof
prazping the handie natothe three lost fingers of thehand.  As & ouacter
of Tacd, it meless it btk samr end logical tooanethe thamb aad Grst finger
for goiding cather than grosping.

Thia chearyr in more readily vndematood arthen the aaw i put ino g et
Tt will then be oprpareat that the point ot which the power i cpplisd i@
ncoam the center of the hand opposite the three lost fingers. The TR
rd the hondls hedps o matntain o Brast ot this puoint, and the scw mins
Juost as eumily ond readsly i the thaml god fost Goger wre oot tsed for
grasping at all afier the cul liss envatacted.  The loeer korn of the hordle
g omafal, o owall beooobeds to bold the hasid coopactly et prevent it
from spreadoey

It s quite posabis, io view of the chose oopsideraBons, to s hoth
the thumb and Oest finger to guide the saa,

It i5 smzentie] bor good swaizy that the sow run in @ sooight line with
the forearon. so et i 1s prachcdlr o continuwaton of the arme It i3 im-
nortent, to, Ehat the wser stand 1o such pasition thaot his elbesar ond shoal-
der are i1 dereet T with e gaw gx in Fig. 14,
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The oporator veially works w3l dwo odung factocs: be aoust cat
sl A atraipht surfaes ding, and e quet ol yeelicalle v the serface oy
whieli-that line iz drawn. These resulta are obtadoed much mers readily
wher the gox 18 held s described ahoane

Faa. id.— Progeer poailzn fur wrn, heul, wisd siw e croes- oo,

Haldd songe sawe withe e thum® aawd freboper lving cstonded alang
e wides ol 1l haondle, Tles Lelps oo ““paoind' thee aaw dlong the line.
Ao will fomd thie prlp oo T paay B acgubie, ceen 3F o heve need annther
methed for years Stadcads and apprentices learm acouracyr with this
Erip more wirely ang quickly than vath aey other

The: handle zhnld he grasped AGrmly, it nes sgesessd too Gehtdy,
A great deal of fadgue ts cansed by gripping the handle mare Sghily than
i5 niecesRATY,

The uppes horn of the bandlz functons on the hack stoeke, wivn b
prevenss the hand from slidhing up as the sawr s doawn back,
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The method of gragping just deacribed iz regarded as best for ne-
curary.  Disston handles aie of sach & design, however, thiet the thamb
aaud Al four fingers ean Le used 10 grasp the kandle i wrelting eonditiong
of personal preferenc sugEest.

Position.—in considering 1he meat efficent pesition in sewing, an-
eilicr fachar must e deadl with, Thao ee st ke brought inta the sane

Fig. 15 —ront wiew of cocvted crows STILing pratfien. bz wreghl Line ol e,

plane a2 blede, slboa el shoulder, so that the Eoe of visho 8 Groe with
Hoe culting plen=.  (Bee Fig, 15
The vrs follows the propgfes along the squore edge; emd e posdtGon
taken mase permit of s, The stork mey be held ac steadied by the Jelt
Band, OFften, when Hw work 13 o0 8 rawhaorse, the koee is uged also,
Lefs-honded puplls shauld lear tooadapt these mstructions to e
{cFe gide af the body. W bellewrs that it couses cormplemty aond delays
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progreas for lefe-hand=d popils to e forced - leach sighit-banded spdng.
Heowerer, it frequently haoppens fhat parscos whi segand themsslbees os
Lot handed ore potuelly aohidesteous. A GUtle expecimenting =il cleor
this quzestion up i aoy given cose,

Hodding e Work—Good fedgnel will provide an enswer o
most questions regarding belding the wock Far anaiag,

When it is af o shupe and sze that peruits, ot 55 allct convenient Ba
hnld the vrorlke inoa vize or on a beoch book,

Fig. |h—Soppesing weaks b inrare cloan dul-of);

Srwhormes are useally keeddpde or glipstly 1agher, sinee the koo s
eomimonby wsed o hebp Bobd e work 2o T

I vipe maviong sl wley Sl weaste picel i3 Beass In eross—mitting, the
ol is kel Lo spdit ol as Use ool sdses conapletion, anless praparly aop-
ported.  (See Fig, 16,

The Jef® bansd b vead Do seppet shord wasle pieecs 83 tha cor pears ite
e, Mechanical suppacl s ococsary wdben the weasne in hesan,

A Atde expedeoce doon feaches the popll 7o properly siabilize his
wiork befoms he skacts s ul,

Starting the Cut—The boe hea been deassn,  The pupil has o=
sumed on easy savwing pomdion with the serk properiy sannorted.
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The oiddle of the hlads efge rests ngninst the for sdge of the board Lo
he cut.

Do not atlecrpl Lo gplit the sceibed or penciled line.  Stere the cut
close to the Goe, on the saate mde. Grosp the edge of the board witls the
lefe hemiel, close o the fine, 20 class thot either the Judkle or the eod of
the thueis will bear agairae the sow Blude and seppoct it vertically,  [See
Fig 1T.)

Figg. Lt Bupgaring blade w7l thumb o ckart cur,

Faize the trammh sufficientlir to prevent ttn heing oot bor the spwe teeth.
Bwwing i bemom Ly drawing the hlnde slawly toward the operctor two o
Lsiee Fipnas =0 ag oo plark 8 decf or oot in which the blade will run smoothlae.
I ©he Arst stookes are away from the body the saw wdll jumop to the right
ar lef: o split oul the wond. Expesience tecches thot the scuring to
artare the cut should e done wdth o draw stroke fpulling toward ceech.

Finishitg the Cut,—Afker the groave kas been sterted; o few thore
foiwrard strokes will decpen the cub sa thet the [eft bond ooy b mereed
swayr fees af the EHET [

The seow shoidd then be pushed with oo ease, Sres-runozge mabon,
making the strukes appeoximnats the full length of Bee blade, @0 Gk each
tecith may doa [l shars of the work, Shoet strakies dafl Ul aaw oode
repidly for At regzon that a few teeth do-adl the cutting,
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Tengperess on woar pupils the fact that e cultiog angle and the spacing
of te teerh aanera] Fhe eroert of cutthae domue By one soredee of the saw.
The coorest angle Tar che saw e orpss-cattoog is 2bour 45 degress froon the
hierizantal, while in cpping the sow iz beld o nearhy erect, ot abowut 60
degrees: Tt is unn=cessacy ood tivhig 1o boar dosenoce ©fde™ the s
Twrwnward pressure chrough the wost i wasted sffore. T the saw doce
ret Y feed " itself andes nocmi] pressere, it 3s probahly out of conditieo,

i miat ery to Soroe Phe s i i1 paris o Che ot When this bappene,
smething resds correcting, Hither the wiohp saw B heing used or Lhe
L5y ik net In praper coodition. S and find che troable

Tn casting off the el of & b dnexperienced sow asers seclines
rttempt to cemores B owaste woand By tensting cthe saw-blade o the et
This moy permanently cooip the bleds, destroy its tenslon, wisd reoder it
unfic far wse.

The ability to eke a goaosth sertical oot alomg & gven loe o8 re-
sile of practice G L corocect pomition. T nat persodt pplls Lo £ri to fin
the mwe ot e aloweadly fat angls inoan effort to fellny the Hog. This
witl oot gedn the desized regeles, for the theooy is incorrect, a3 ®ill e seen
T seference 1o Hivw a Saw Oubs™ elsewhare in this boals,

Speed apd sk with the hend saw ars develomzcnis that groar enly
ot of carefud pactice of the righs fundamentals, 2och a3 propes grasp,
correct, cagy plaition, starting mmd completue Use ot peaperly,

Aboanc all, of conrse, I i neceszary Uit 1he fam¢ itself be poopecy
mace, 501, aod sharpened—far even the owsl export weckman maast have
o ol gaw o do goad waock.

Bection

How to Set and Sharpen a Hand Saw

FOLEON" THESE DIRECTAONG.  Befare starting work, femd ALL the
directions. T, ar gou ok, read fem step By slep.

Exavnine the tooth-cdgs of voor sae carsfidlly to ses of tie teeth i
aniferm e size and =l

T the besth are dopewicsy, it b5 necessary to ' joint - the saw'® and " abape
the testh™ in ceeordanes with instroctions on poges 47 and 6. Hawowsr,
§F fhe teeth pre of aoblem slze and eorcsct shope, as shown do Fige 18
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Fag- 10, —Teckh cf cruinmedul sus micEnillsad) pooing coorres akapa

Pl 19, “Teeth of rip srwy drasgmined] showiog coevect shiges,

ared 19, " Johung” and ' Bhopng the Testh' are not necessary and ron
ahonbd stert with the cheples @0 Sotting” an page &

Jointing
T e done ordy when the dapth are uneren of R0ArReciy shoped, o
erplammed talore
Plges Hue gaw ina clemg, handle oo the right. Ly o midl fie leagth-
wire poythe Lecth,  (IEaeailable, e 8 hend suae joinded Jor owes pecurate
work. ) Paae it Hghtly back sand farth the length of Lthe Dlade, o the tops
of the teeth, until the Jile toaches the top of swery Wolh,

;i 1T e, H rcbuhly b bk 6tk

I 20— If Lhie teech -'-r:r:umr.Ll‘-:'-r- nﬂ_:ﬁ;:;#ﬁﬂﬂ S 1 EER W e o e e iba
If the teeth of voulr eng are very dsiweves, bl lg Begt ret o miske gl

e testh the sumoe height the Grse Bove they are® Jointed " In this coss
“oint’’ onby the ldghest testh Geet, then " Bnaps” (ase "Ehaping the
Teath " page 48) the testh thot have e Jointed,™ thea ™ Jeiot™ the teeth
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& werondd Bine, pessing the file el the tops of @l the teech nntil it toaches
ey fonth. The teetb e will be of -pauad height. Held Als pers
fectly level. Do ook allow i1 b Up o oo aide or thie deher,

M. 11, —1m e neess |=inring,

g, 21 - —The aww in By, 11 abber Sonrkmg. - Shiges e Lecth st

T [hgston Hand Samr Jainter hodds the fle correctly. and does this
work guickly.
Shamng the Teeth

To ke done anly wwhen the saerhan been® Joinbed ™ After "Jﬂintin;_,,"
all toth muast be filed 22 the aocrect shope.  The gullets moust e of equal
depth. The frante nnd hagles of the testh must have Fhe proper ships
(Boo Figa: IR and. 19 for sheps,  Disregard bevsl )

T dn this, place the Ble wel down o the pullet ond Ble straipght acros
the sawr, st dght ongles to the Tdude {onder no conditions Jwold (e file al
apy other rnglsl. IF the teetl ywou ore fling ase of aneguod siee, poces Lhe
file agninst the teeth having the Lirgest tops, unhil you reach the oonigr of
the Ast tap made by *' Joirtine™

Then owve the fle bo the mext gudlel, asd ble weld Ve peal of 1he top
Jinappears and the tooth s been brodgbit up e a polnt,  Make na sffoct
1o bevel the teeth ot tas Looe

Betting

You need et eedl the teeth of & woll-tempered band saw every Sme
the beath pecd a Hehtt ghacpendog. 1T It waz not necessare to ! Joint™ ood
H8haps the Teeth," examine the saw to aes I§ the te=th have the proper
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ampl of aet indiceted b Figa, 33 and 24, I thear s the shar b ready for
Eling, [f they dn mat, ==t thean i seeordance with the followiong instroe-
Hane

Aated If alwnys s necessars Lo et the teeth when yron bovwe " Jointed"’
apd * Shaped the Teeth™ ol wour 28w,

. Fig, Bl —Lacking dows ca the weeth-  Fig 39 -lnr\.-_-l_u ‘Ugeath on the poethecdgu
el s HUagestet) ol 8 cronncst aaw propaly g ce Ty ul uorfe dow poepesly eck
el

YEstEne” i speinging prer the upper part of erch tooth, oo 1o The
might, the pext to the laft, to males them caz @ loerd slightly wider thaw the
thickmess of thoe bBlade, toogive dlesroncs. (Figs, 23 and 240 The rarne
moethed i3 used for both emesoont ond mp saws.

Thie main ing 2 toavsid springing the teeth mose than 13 neossary
(st smouph wo ot a erf slightly wider than the thickdess of 1he Slade]
amet o spring oo deene of the tooth than the hald neorest th paint

A vweell-zoade saw neeads very littls additionn] cleeronce, 1 more than
the upper hatf of the tooth i zet, it may crimp the Bade, even if the tooth
ilElE does ot broak

Seittng with Hommer und Anvil—This moettod redguifes 8 goeat
deal of skill sl practies, Tt s mot recomeremded Lo sy Bt the most skEldul
mechanics:

#
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Setting mith 3aw-sel.—The bt method for el buk experts 15 to wse
wlial B koowo as o Sww-eiet,™  This iy o -specal toal wlich sets the teeth
b prvdsuse, Difasbon mekes oosow-set wldich disss das wock properly. Bt
te callod W Disstve Triwoph Bow-set, Complete straetioos coooy witl
i,

Filing

A DHeston Taper File (*hree-coroeced) showld be wsed, 8 gze . vary-
fog weith tle boeness GF 9oe peeth,  The cables belinw inddeates B aricidar
alyia ol Ay 18 be used go the diferent point cpoaced cross-cul Leelbg

5 andd S{r pt. Crossecuat B 7 oep. taper-lile,

G ¥, 8 amdl 9 pt Cross-cob 4-.5-"' ceR. bapir hide

10 amd 1l pt, Cross-cot 557 slin Gaper Gl

45,5, Shaod & ph Rip " pen, por Olo.
£ pi, Fip ared coerser, §F mepelar twper fle

{’I"l.l deteroine e “point™ of o saw, count the nanber of tooth
points Bd e foch, sgeascrive ons web oo W poat of g0y tooth.,
Mete thab-thereis abvines ore nore podot to e ineh theny thepe-ane com-
plete beelh withe uch,  Bee= Fig, 170

#-STAND HERE

Fig &5, —TFizsl peaaltion Tor Aling onoss-nir s,

Place the sswr In Aling clamp with hendle ot right  The boflom of
the gulleta should be 4" above the jows of the Cetop,  1F socee of Lhe
Pade projocte the fle will Ychatter™ or “serescic™  This dualls the file
guickly.

It swelll @meglat 5o toofile & sewr properdy 3 at the stact, vl pass o
file Helitby dowen the tops of $he tasth Gjust os iostrocted wndee ® Jobntag'
o page 478 Lo fermoa wery small fiat top an each teoth.  The purpiad of
thig 18 1o provlde s guide for fAling. Tt does, however, g even it
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tocth, which was the moin purpose ol - Jointing” Mow, Ale the testh oaz
ttrueted in the following noreeraphs.

Fllimg Cruss=cul Saws.—Stand at Firsd Poaitlon, Fig, 25, Srart at
Hi podnz, Pici ook the first tooth that s el toward 3oz Place file in
e pullet, tothe left of this feoth,  Hold Glo discetly percas che hiade.
Phen awing 1he fle handle toward the lef o gboat 45 degrecs [half of &
fphe anglel. Correct nngle is slown o B, 235,

Hedd the file Tewel ond et aople showo, - Do sl alloy i1 1o tig op-
ward or dosmaasd,  De sere the Ble et down well inte the gullse. Let
{1 find it pein bewring ngoinst ibwe boelb i1 tovehes,

The file shondd cut oo the pushc stroke, 1L files the taoth o othe laft
aid the toath go the cight ot the saoe tioe, - File the tecth ool ame ot
wamy cnehalf of the Rat tops vou moode oo Ui Lecth ae & giide, then Tift
the fils from the gullet  Sldp the next gullel bo e eht, and place the
file in the secomd guilet toavard the unxile  Bepeat ths filing apenation
on the fwn testh the Al= now touches, bedog cacciul to file at the same
angle af befoes, Continws this wi, pleciog s Ol 4 ersry second gudlet,
till ¥ou cmach the hondle-end of e saw,

HANDLE

STAND HERE-#

Fig. Sr—Beiam] pamston oo Mo Srome-Ciil SiWs

Stady Fig. 36 hefore you go further. Thurn the saw around in the
lazap bandle ta the lefe,  Take Secoond Position. Fleoce the fle in the
gullet to the right of the Arst tooth sek bowerd yow. (This is the first of
tbhe golless vou skipped when Gliog the other s=5de of the seee) Turo Gle
haisdle 45 degrees boward right this Ome.  Mow Sle untl you cot ewony
Use ather hntf af the fot top made on the t==th ps o gaide, ond the teeth
wi gharpened oo o point.  Conbires this, plaring Al=in svery second gollst,
il poa reach the handis of the saar.

Filing Rip Saws—With one sxcepBon. the methad i exoctly the
gams &5 Ehat given ahovs fir Crooss-cuk Scvm.

This- exception §5 that np sows are filed with the fle held steaizhe
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across Bhe sow,ac a fight anale to the bade, Bwoe mecharies, homewsr,
peefer- to fil= a slight herel in rip aaws.

Dloce zow in clampowith andle Lovasd the righe  Seart b the point,
Place tlee file in the gullet to the kil of the Bt tooth set toemrd o0,

Continue plocing fils i every aecvond gullet and Gling straight acsges,
Whieo landle of saw i reaphed By s war, Lum s eround i the slamp,
Start at point ceedn, placing Ale b fest gullet skippes achen Sling From
otber side, ConBEnuoe agein i cvory seoond gelbet il kandle-ead of saw
15 Teachaed,

Section Iy
How to Order a Hand Saw

The fallowing inforaiation sboold be given when arderivip hand gass:
1. Specify rip or crog-eut suw,
2 Mamber of points 1o the inche
& Lenpthood gaw,
4, Mannfacture’s ssanber or style. ee “Disston Tad."
Flpgare 27 showrs Ui roupeetve number of teeth and pointa per dngh
whick they repeesent,

[<]+1+- 4 Fecth
I+ =]+ ]+ |-G points

Fig. 37— Mothol of cotarmmmy presee teef incde
Tt owill ke moticed that b ooe doch space thers s ane full tooth les

Uiy thers are points
The: Difference Berween Cross-cul and Rip Saws.—Hend saws
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are divided Intn two moin clesses—cross-cul - s=ywa foroestting across
the grain, wnd rip sowes for rippdog oo cutting with Lhe grain,

The difersmes hetween thesy two clesses of band aams i3 in The shope
af the beeth—ore heing desipsed to oot across Uhe grain With AR @cfinon
moilar to o oumber of spall kodbe ‘ades, aod the other for ripping
epart when cutting parallel by the geaic with anoaction liles that of moag
chisels, {See chapler oo How s Saw Cuts,”)

Drererinlndng the Point of Saw Best Suleed o Your Meguire-
Erls —4 snw witha fow Loolh otz to the ingh faay foor 7)ol oot
st pred prake & comperabivode souel v foecse opt. These prints acs
conmooly used for undizeay comraeion sk and giilar rough saving.

The sows witly pany tootl peants Lo 1the ingh (10 ar 111 will caolee
smooth, even cubs, aod e wsed meoslly Toe biddeelor finishing, furmitire
kit el

Messt Of Ui Ligtiber wsed i1 scliosd shepa f2 dry and well seasaned cnd,
ereiide, o e todlh poand gas Gaod B wEod 1o sdvantapes,  Gresn, et
wiad Tugabres @ coarger s e pebiots to the bneh).

Hanid Saws for ciosg-culUog g seade o sises tanging from 5 o 11
tooth pediits to the el Heand Saws for fipping fre made from £ 14 oo 7
pudntd Lo Lhe bnih.

The -aams mal soinmonls speelfied for stodends’ wse aps 12 to 24
fuela do leopih, 9 pointz to the dnch for cross-ootting and =ither 6§ o 7
st e boch fod plpaing.

Length of Saw to Be Used, The length of & Op or oosscut
Jened =aw-ia adwsrs meagsred B the length of the cotting edge.  Fuor in-
algiite, 8 Y anw meang & gy esasrring #36Y Inng on the cotting edpe of
b blade.

The terms Correr-mit™ and ' rip™ refer to the shope end style of the
tecth anly and not o the I=ngth of the soee nr size of teeth.

Meaning  of “Skew-back' and “Straighi- back —The ex
pesrinng - CSkewchack and Y Streightbeck’™ orefer eoHrelr to e
ghaps-aof the hack of the blader.  The siea-hock hlede s owt oo &
g ps &t thebeck. The straight-hock blade, ps-the paoe oogphcs,
ta- ot anoa straight lne from butt oo peint. The chodee of b v B
gl ia entirely & marter af persoagl preference. The skew-boek blade 5=
gllehitly lighres ‘in welghe. A soreight-hock gives the blade osoee ™ budy®
wr gliffiness.  For this ceasoo men who use o oespecially leaa's Lhiodsl
prrcEsiane mretimes nesfer the strodghtebeck swa There pre alao whal arg
Enan &5 ' Bhip Potbern'” kand saws,  These ureexaclly ko gular band
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s exespling thot the blede dg oot ot adde ard, therefore, the sams are
dlightly Hliter io weight.  Fof sny further infornaticn see peges 130 to
15R.

Sectian E

Special Purpose Saws and Their Uses

Under the head of reciprocating seom we find & loog line of soall
aaws (o wirious purpeaes.

Ao Lbem ere the several forms ond sizes of back seur, smbe of
which are shown ve paeges 1406 to 159,

Thiz 1rpe ds used for vercy fioe cutting or whese 2 perfectly stralghe
oo even see cut s cequired.  The blade is thin zod the saw Ras s back
af steel of brazs 1o bold the Blade pld snd trie. This tepe of sow i3 gl
mnde with A ovabie sbesl Beck wideh coo bsadinated . to malee ALY
deprh of ot peguired for tenaning, dadding, mnd dorelailiog, (e Fip.
127.]

The largor buck saws, 20 inghes o bonier. ere cesTinoady. ko ag
mitze-hex mogs, The speciol shape of the Bott or heed (1 these snes -
eentn its catetilng s the work when used Sn oo mitre-bos,

The Compass Saw id a vseful little tool, having a fine, lapesing hlads,
This saw is-ased priochslly for suttiog clecles ond sureed work abkere it
1 fizst necesaary to ngake o hale with 8 centes-bit. The siiiclesit, when
waing this Sypes of saw shocdd be cantionsd to use the ssmw carefully 5o
Lot 31 will nas kind o e cuk ond, prrkags, buckle the Blade, It is segs
sealied that instroactors demonsernte the gse of CLonARs 2aws hefore
Elving them 1o atudeats, _

Another formn of cnngess sew i oone with enoadjnstable bondle:
Soo Fie. 138.)  The laodle of this saw i tusde so that different Blades
vty b substituted caaily.

Beavewhet similsr 1004 Compnsa 8w iz 8 sowll sowd called e Key-
hds Baw, Ir additien te the reguler Bevhaols Saw thers is an adljustalde
bype widh bos a haadl with o socket Tarpe coouph Ba receive The saw
hlade,  Tle blade, which s wdfeseable m any leopth, is held in pesiion
oo vae by Ow tightening of & tumb.sorew, a3 showo in Fig. 134,

Somcliioes theses syws &rv mods o Ehat doe end of the blade pdn Te
s ag @ scerew-driver, which s browght inbo pesition bar gy loosen-
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ing the dhunb-acrea, pushing blade theoupl the kandls, and Seliteoing
dereyw REui,

Another small-sized saw 15 crlled o Dovielafl Sror, flustrated 1o Figs,
135, 133, aipd 133, It 38 imed for ootbog dovctailz and duing othee srat]
ard delicite work.  Wood et with this saw may b gliesd withoul plan-
ing. ‘The dovetsil suw is used by cabinel makers and pettern ke,
T4 is ipeladed in mest sebeol skap eguimocal.

Tiu vt type of fecipronaciog s s the *tension' or “ sl trpe,
see Fig: 140, These saws bave = thin nurow blade strained in a frame of

wopd of metal,

Fip. 2E—Lropax e of ooping mw ikl wmaddidle,

The cldeat end mest generally Jowes fen of this kind of saw i tha
Teack or Woad Saw.

A typh of s widely aged and practically indispensable fur putal
citsing is Lhe Hack Sow,  Figores 191, 143, wd 143 illantrate suone ol the
mest used Eypen. Aty pr wery convenient fin gehond is shoam io Figo 143
Qo Frane).  Facl Saw Llades ardinarily rc narros in wddth, aud Fresy £
o 1% smelbea 19 lengths srme are hurdesed throoghaut, and othecs, for wse
wikere the danger of breakags is grest, gre hardened oo tuoli-odgs, with
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a flzible or “aoft™ buck:  The Disston ' Chromisd™ g an all-berd Blade
sitd the DHasion * Dioradlex'” is o Bexble hlaode.

A Copiog Saw clowists of o Tigid st==l frame holding & oazrow blade
undse teiaion:  Thas Lol is widely osed in schanl ghops, U socsis well ta
Semrite [t vae Lo conmiduratidy detadl,

T Copsog Sa wink b dune oo the thness ot i can be Led upcehe
in the boned vise aod e saw operated as B mny other sawy, Roliowing S
Time ai e wasle wdy,  Ta=1s difGeult and also mztringon the dyasw stroke
with the work e flos pogition iz awlenrd.  TFar this reassn fet -
atrwstors feach the dse of the saddls, a rest provided wich & ¥ nolesi and
ateached to the beoch sooa o esiblish @ hodzontal frame an which ke
vork can b beld with the 1ol Laod while Bie copéing fracie bebd oo the
right hand ig aperaned oy e Sswiwerd yeriee] stroks. Thia saddls can
be made of L& or fg-inch atock; 4 Ly 8 niebes. the troagle of the Whaing
A4 inches deep eith d-ingl Brace I s Be Dloanped we s to project fram
any edge aof the hench,  Tooget the work up booa belte bheght, i cen be
sereares an the end of ar vpright with & casoortop bracker, o shown in
Fig- 28. '

Tor serslling, anin ted work, fret wock, dadavs, honiture ooresloys;
or modiding Atting, che figparsd board dg beld oo (e saddle ad the cone
ing snwr in made toout an the down steche, the work belne shifted and the
sy swUng to oeoommodats the cuores ag they esc cotoeniered. Teach
the pupil net 20ty ba Aclve the line, bt toosae a Dhat a Loz wadid af
white bine shoars beyanid the peneil ar acrchiog cotline, Ot ose lomg o
stroke as possible and owrsid mirecheating the hlade b veiw sagid ot
orrass o narrone secton of the binde.  Beep the sy moirlng 1 Cw sname
gt up-uncl-dosn oxis th gt more accarate wors asoE the iy saw
s u zoodel, I the hlnds saters so fer chab the back f the blede 250
momtiet with theedge of the wark, it is passible tn tarn the Bade at rlghit
pnzles, nnd in many coses pvercome this abstacle: I A klade iz beakos,
makee thie puepil retasn the hrodesn hlade ta wrend, Dnoarder that 1ron imaw see
apd explado wigy sorisuse which b ceused the hrealmge.
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Band Saws

Secfion A

General Information

BAINTE savw, as dlustreted in Figo 20, 05 5 esotiouoea tootbed bamd
ot belt of dut steel, stretches snoas toomn over twe aligoed winls
ve palleys:

Thuse wieels ave placed in o frame i “randem™ which feans Gt
o ls 2bove the vther,  The lower paller drisves the sawy over Ve uer
o L cppeer pldley wdts o5 anddler and parmits the SEnd saw to meve
g2 A bl o

Tis crsdar Lhat the cutting edys may: be hroeght spsinat the matecisl
ta b enl the doweorsard sleand of e reralving Bade peases theougl &
fat fable.  The work is rested ool the zahle end fed sesingl e siw.
Retwpat Ui wheels wzd the toble ars guides which support the blade
postian dueog e sawing opereton.  The guides prevent thae gas frood
ttng or being pushed of the wheels.

Band aawa ratgreg Gowe 157 6o [, are commnmly called narow
Marrom band gawa ave calepsively wied in woadwarking shopa, anch 22 Loy
and farnitnsg fartarice, palleen aod coldoet moking shopa, cobperaps: aod
body bailding plants,  MNarsow saws penoit catticg oot surcd aod -
reguler shapes In o mabing patleas, dairs, fellees of whesls, arnamnetal
shapes for fornitore, of doloior Gosb;  Schaol shops ase the “onsreoee'’
type of band saws ceslusively

The ald-time band sws gove s moch greatsr outpat then dse ““up
and-down” gang saw il aod the croalar oeilis which they replieed,
Bt they wers smnll and crody aond Szedted In their wrork.. Howevor, even
at that time, they posseased an npoctant feoturs that made thene popular
with mili mer. This feature wag Thismess—ahkich meant & amaller eel
and wmore bowrds fram o lag chan wes poessilide with any other tepe of saw,

a7
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When you consider that the modern hend saw is extraardinacly
thin in crmparisen with itz width, il it i bent into o Lall-cipcle twic= i
ey camplete revolution, ond, o addition, that it travels at s apeed of

= W 4
-J-.".“'.-'-.'_t}‘-l A
i

Fag. M. —Froper scjurtesernt of band suw wmachine

the fastest express troins, sod will hoee s iden of the stom to

whick ik 3= gubseoted.
Vo will five: ton, a conception of the wosderful quelity of the sted

thet has mede the producton of thess soas possdble
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Section B

Band Saw Wheels

Band sgaw wheels were coginelly fitted with flangss o peevent the
£z feaos raonlng o e wlwed, oo from Geing forced of7 o the throet of
the cut, This practice wae discostbzwed becauss the fordng of the Blade
pgainar the back flaope of sbed peawolbed in cese-bordening it. This
ranged mimcte oracks i Uhe back of Qe saw, azid, s o resule, the 1ife of the
hlade mas recdueed by cxeceive breakapge. :

Gitiddes srore then introddeed Lo prevent “backing " In modern
pragtice, baweyer, uas of giddes las been muxbibed, so that to kesp the
zaw on the wheel i3 no leoper one of tece Tusetions.

The: wawr whesla ghauld ran e and in aliguowens,  The do is asas
ally eoversd with rabher.  On aareew baod saws the fucs of the whesl oo
truck of the blade is pedfectly Aat, 1T e fmce ol wtder wieel, sspecially
od the lawer whesl, hrs collectsd dict oo -sawdist 2as Lo be lumpy, this
shouwld be removred with sandpaper to ellminate e additieas] st 1t
couses on the blods:  PractEealbs all baid saw inacldoes are equipped
with dost guords mo posvent aawduat or woad peilbsg betwern Dlade and
wheel. but thess are only partially cffeciive,

The soa should ke remaved st intervals aod the sucfaces of the whedls
examined aoi trued.  If Ene diameter of the frool edge of the whecl is se-
durced by weor, the normal strain om the crting cdige la kesened, and the
back s srainesd. & woor willl nok cuk straight and {2 more Bable 1o dewclop
cracks under guch conditions. The sy alas hae 5 tendoney. Lo stretcely
el the cuttiog exze,  IF this is oot compersated for by fevel sod clesm
wiee] surfoces it will coase dodgiog in che out.

A maw blade @ put under tension while it rane in ome of scveeal
ways  Ore cooomwon winy - b5 with a spong ander the joarnel of che
upper wheel, Ancther s o pivabed lever with an gdjnstabds weight, In
thie Lavter 1ypse the sarrow bards ere amaablr non et che eeddle acttizg of
b Tewver o, There shoald abwhys be o certain amaont of reads 4 gl
Lo S Bade wlen tested with the fingsr.

Adr wEpererend workoman will sk the correct tengion by the atiff-
nas of the Blade near the surfucs of the toble.  The fellowing gives the
recomamended eadon for narrew baod sows,
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TARLE OF BAND SAW TEMSIONS AND TESTS

Width of Blade, Tnches, | e L i e T L = I e [ £
Tioeiam in Pounds. ..o 25 35 100 180 200 240 U0 390 4l

Tlee beasing of the ugper whoel 45 pivoted to perodt it being sanng
b o ot fro the e of Ve lowe: ardivviog wheel,  The posiSon of the
Blade ou the selbel f chearped by a ddight movemnent of Gis wppes heas
thg, the rade Sebeg thal e gaw 2oz o Qe low side of e tilesd wheel.
I the appar whes] la tited away Daot Y operstor, the s wifl ran back
ol the upper whesl, oo ageiosl e paide. Lo sy arraopeeent the baod
will run an the leaer aibesl s dirosted b (b upper,

Runniag the hand ssorweith floe whoo Sl Teo o teonds to'steeteb
the anw at the cocting edlpe ared pang= 0 w0 aoguibe oo twist, so Gl il os-
sames g figuce sight when remoesd from cthe waching, Livtle alticg 3=
necsnary to maks the sas ron en the cencer ol the wheel Tos preeh aoakes
it press against the guides, which i harmful qoed naacccgsars, A sligbl
quiver in renming daes nac affest-che smocthice s of e enttiong

Laovss wheel bearinga should b coreseted oo prevent elbratbon of 1l
wheel und corseguent shecl on the blade.  This i & paiot 1hat gleald e
et pverlooked. Loose bearings ars often cangsd by sass that ame 1oo
lhick ot the braze. These %t ap suffsient koock o loesen the wheel
Tmrtnaps, Wheels con he tested when the sawr ig remoesd Bo soe 0 thear
piis caslly azud tirwe.  Joarnols sheald he silad regnlarly.

Section O
How to Order 2 Band Saw

Baod saws should be selected in o width of hiade saftable tooas hroad
u fzane ol work s possible.  Obedoushy, if the severis to he osed for mt-
o cucved of whore radil, it moest e nosrower Than iF 36 @5 teosenr an Inoger
ERCCDE o atraipht Boes.

Covslier Fig, 30.  This shows na enlarged crmaseaectog of 0 band
AW TUrning <o a sl rodiag,  Ohsenre thot the blade i tangent to the
e ned AL the cuthog paint, Bat ot &, the middle of the 3lade.  Adaa,
the thickness of Lhe blecbe Bodit the clearome= et B, Procticelly 2l Hlades
from &Y o 1% am 31 paopesof 037 inck thick, The set of cll biades i
propartional to the @ldtl of blade mmed sime of tooth. For vaoe] corves




HOW T ORDER A BAND BAW &l

Fig- Sh—=Scrmimm nf hand sy o ocormed et

the fallowing table gives bl & thecestieal and veccoonended wadth of
anw for rading of pattern to be oot

TABLTE. OF RECOMMENDED BAND SAW WIRDTHE FOR CUTTING
CIRCLES OF SMALL. RARMI

Soondord Specificationg

Widtl of - —— M
ow, Fhbcleii m*r;?‘:'j:t
inches I:lr;l:f-ll'l.ll:uﬁ Tt .l

io inches In gaizges
Ly S JAMZH ar 025 1200 29
A . AXLZ ar O2H 21 or 32 -
E (=3 JXED or ER 21 or 23 .
4 ada JAEY poogue 21 oor 22 1la
15 3 A0 o 2R Uy or 24 0l
Bi 414 LU 3T ar 37 s AT
g 4 155 e 5D I e 21 diy
14 4 135 oe 03D a2 ]
I :]%ﬁ AL o 10 or 21 &
1ty iy W4 pe 035 19 o 20 12
1l 3 | 43 ar O35 19 e 2% pLa)

In codinmors comstrucisen thore are 0w extortar curves loas 1han 1447

o cadias v fow Izlocior surves ek than 5

" The averags solbool slig
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requirss two 34" or Y sovm for the ourved worke s bwo 47 or 14
wildths fur cipping pnd cutbnoyg coves of larger soecg.

Tle allemate compression and tersion to which lhoer and cuter
[aces ase suljected Bmits the thickness of hand sawms to the PalLpes Te-
Earded ap stendard, . We recooomend thot whers saop aes run oo whcels
0™ e Jus o disspebes, that the peoge be correspordingly thinnee, Wa
bnaldd sawe e Nebl as 28 pouge for whesls as small as 19, bat we sdviso
apatiat auch swall wheel practics in schoal shaps,

TABLE ¥ HARFROW BAND EECOMMENDED FOR VARIDOLUR
BIZE. WITEELS

Sizz of Wheel, Inclies, 13 13 15 plul bt an A F b

Dranige o Saiw, 6 25 24 a3 o 21 21 n

There ars Smes when g gaups beavier: than thot given in the aheve
tohiz con b wsed toadvantage, eapoctally wlhere the sowr is munning on &
wheel 30" ar larger. Tt is s goed plan o Juve seveasl sows on band for
tuldog cace of wvariations in the required wock,  This is better than to
force o undersized sow to dootea heavy clpplng o sesawing, or ba et
tempt tosow out shere cunees with & wide s of 1oo beavy geuge. Where
tlze naterial is thick, and grest acouradyr i regulred, B beavisse gazge
e wheel diarneters will permit shoubd be 1ed.

Hlosh sawvers Lovor a nacrow band sow of 4, 214, or 5 pudnts to the
lnch for geoeral saading, whils fac wery Aoy hard wood thie s fines
toctl, aay & Lo 8 podoitd.

The anglo of Yo froat ur cutting sdee of each tacth of 8 sasmey band
sy i3 prastizally perpeodicular o ok obout B degress to the leaglh of
the blade, I the face of e tooth 35 anderest sz that the faec angle
in lers than W deprces B35 sadd to hove Yheak.” The best opiolon smns
ta ke chat for gurved and isreguler shopes, either with ar acrosa the pradn,
a slight hook jmproves the cotting ability of the teech,

For usual schoal shop work we o oot recommend: the gee of moch
IIL"mk."

Tise standard shape for narrow band saw teeth with practicslly up-
right faee and 60 degres Angle betwern face and beck &= illustroted [Figs
31 mnd 33}, This shape con be opdered in sy spacing, the depth cons
forming, and badog aboat 0.4 of the apacing distmee,

When ordeddng o nerrew hand gase always speafy (1) width, (2]
length, {3} braged or not brosed,  On thess specifications we ship saws of
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standacd pauge and testh, set end Bled.  For Docther detsils of gecge
anid te=th refor 1o catrlog secton oo page 178

ufides.—The function of the guide is to contral sde motBen of the
saor sn that b will bt 2ecape the sidss of the spt io the tohle. It is also
1efinl to support thie blade against excessve taistiog when cut@ing ouk

Fey. 81, - Progeer abape Tor npmom band o tedts, sbuwing Meiich apanes,

cirwes  The top goids is set from 4% to 8% above the ork, depending
ai the petiare of the job. It may b= setoat laghcr levela when cottizg
ourTEs, te prevent twisting the blade tuc sheaply,  The bottom gude iy
fixed at s distance of 6 ta 107 under S tabl,

N e Wi
| . i
]

Fig. 52 Band pow pet fheming Bock |1 meh s,

At the hock of the forked ooteh or glil oy the top gudde 15 & wheel o
aet that 3 face wil rotabe in corbact wiath Ow back ol the Blade wlon the
aarw is nnder heavy thrse, The woosdworler slonld s Gl tes wlice]
car he eamily busipsd with the Sagers, Uhe saw alsald Joel Sarcly tooch
it and oever be permicted to mide or pocss heavily apsdazl G TRthe guide
wheel spaos whien the saw 85 awot catbing sow fan be sure B b oenndng, Lol
heovily ggadiet the guide, and the opper whesl shrald be Blted to draw
the saw forwsand slighthy,

In adidisdon to k=atog, or getiing up strains erd crackes, cooang L
hliede too bard apsinst the guide catiss A buaer thet nffects the stoeoth op-
erntian of the o on cerves,  When The goide hos been roised highes Lhan
reonod for-a special job, be sere o netiarn 5Efe She proper leve] when Uic
special work ia finished. Carclally ponaider the Ggure showiisg 4 Crode-
secticn, of & hand saw blade in & carve, Impress oo yoeus pupdls e error
of frving to Jam the suw Heeugh quick ond excessive tamna, .




4 BAMTY SAWS
Section 1
Band Saw Speeds

Plarzia Laind Aaws nre mim ot an average speed af 3500 f£ per mirte,
nnd the following teble will he of smistorcee i guickly estimoting the
ucteal cuttiop apesd of wour Band saw, based oo the whesl dSemetar, nod
its FLIO M.

{Farmuls b didezimine soesd in fest per minate: Ddometer of Wheel in
inches 0 H6% @ F.P.0-muala Speed in Peet per minove. Example: U ioeh
dipmeter 3 L2ET =443 H.POML equeds 44T feet per mioete.|

TABLE OF R.EM. TO GIVE SPEED OF BAND SAW IN FEET FLE

MINUTE
HSpeesd of Saw in Feer per Minote: i Blax
Diicom, | Whdth
Wheel, | G,
A0 A500 iHlE: EEGIIH S0 LEO0 | Ins,
a0 FINM. | §57af | 2
4 BRI | 470" | it
o 1i] BT 1. AR2 43" =l r 145
I8 F.PEL.| RI& 270 ¥ Lok S0 580 3
k. | RPM R

7 al: Shll A0S | a0 +a5t

* Recommendsd spesd for wheel,

Seckion E

Setting and Filing Narrow Band Saws
Setting

Iarrew band samm are neacly whweres © sping sl e aotoust of 8t
being proportioeal tno the goope end spocing of tovth, The bond of the
aer ahcald be parall=]l bathe loe of the blade, aod wever bulow U idddls
af the testh. Aa shawn by the Loes o the saw ot Fig 33, U the bend
it made from the hottom of the gullet the saw is habile to bosd b the cut
&t the sholder farmed an the teeth b such a Sepd.




BETTING AND FILIMNG NARROW DAND SAWS (7]

The emount of @1 [of general wock i twd (o thres ppipeg heawisr
ever ol than the paupe of the aaw,  In peneral, herdsecod reguing one
g of ast; dry salt wopd, ten gnages; wet o green wand,; three EROEs.
Ten much set ciuses execssive vibradog and & engh ook, Fuever st the
toath oo wide that in looking down the blade the inner edges of the feeth
o nak fop.

Nureow Bond Saw Ancemaric Seccing Machine—The machins
shown be Figo 177 & wople in i epezation, proctical in glving the
teeth nriform seb and is Lt stasdily b pive Tong wnd eatisfactory secs
wice Tt will -set saws from Le® to 12" wide, with teetls varfing doom
15 e 8" amuee,  Iv sole the points of the teeth unifo mnly to the right
ok 189t bemidiip them slong a loe parallsl oo the cultiog edge and
nhave the coiler,

|< — -EDF-!FI‘EET—’I WHORME

ke o o perby EET LEFT BET RIGHT L e i S TR
dranol Ligh! darme pemalied oo length of
torch unast. T,

Tig: dh—Prepe estilng of narrow Lidil 30 1esh

Porth are set alterrately right aod left. In brosng o baod gaw pre-
catlan should be baken b hewe il slppes comtedn ao ceen s of
peeth, snotamt in rassing the banul wow chrough o seliog machine thees
will b o odid tooth which bus o be left uoset

The stridz on & noscaw biasd samy is grectly dncresged by ronning the
g ol ar wikh gnevenly Bled ooth. Ik bs pecessary fof ang shop heving
Ay consideratle quantity al’ Land sawe work to piovide s convenient o
cifisient wey ul pesonditiooing these. Rlades. Tac impression. thot the
bwet Aling und getting on porvow band s ie donc by hand is lorgely o
yigtalen oo, @nd veany supervisars consides st ic s a waste af thoe
and efoct for the Busy jostrustor to speod lda time flicg bund siws by
bond. Mor ghould they be unduly impeciled by popls expediowsiting ob
them with e diks,



fin BAND SAVS

Tente: Tt is oot oecesorys W st & oadvow bEod 28w edcry tioe it
necds fling.  When sebtng b weccmary, boweeery the saw sleald e ael
Ieefore Abing.

Figire 178 fiustimbes be Marees Baod Sqor Aditsiatie  Filog
Machine, an esmeotba] geclnne for @l larper weodshops Gging aams It
il tekes maws frooo 4% 0o 104" wiseowigh teeth L™ toc B0 apmec i
il fite pdd s s well a2 Dol o, TF the same hag heen frequeintly
fbed B Ramd previcus Lo using the machins, if & beteer 1o g0 ower
it toequolize the tectl aad asmire regelarity. It may requise: sseral
tirees acoumd Lo Seing oppll the shart teech, hut the extra gl will
gesire perliecl oporslicn from oA sew ‘thet wes doing aoly porticl work
previpusty,  This reachine ases B toper filés und shoold be ren ot from
50 ba G0 pevalutions per onnace,

Fitting Narrow Band Saws by Hand

Theae wrhn da noe Aove the meck=e equipaoenl descrited . ey
abarpen pnarees hand maws b hoed, Boooe spodal Lype ol wse abnilag Lo
1hhal shown in Fig. 1% is gsed for haod shazpodog,

Plnes thesow to ke sharpered oo o boog Bonedi @0 that 1 8 supporiad
throoghoae its length oo the saow loved during Ol The clap will
hold & section of appraxizcatedy 30 teeth At ane pettiog.  The sswis then
movred 2o Fhat eoe =ection abbr aaelber da worked on untfil the entire
t=mpth nd the oo JinsDeent s,

Iz in omeal to stiehthy 2 jedatl™ the soction before heginning to Gle the
testhy,  Thin iz deawe bor Hplily robibing a Aat fle poroas the tops of the
testh b ouake Heeo adl o6 G antlovia heipht, ¥ Jeinting™ will olsd pesistes @
guide in filie, as escplabied laler,

Beefore storSog b e, cmgider (he sheps of the teeth shoar in Fig.
13 op page 63 Keep the testh on yaur ssor oo this shape.  Usea 6%
repular baper Gle for all Leynd] sawe ol leas than A peints per gl e
raper for afl af 6 Leetl or tiore pes inch.  Flooe the Glsin the gullet PR i |
Ve teeth saed allows it tofind i awn bearing ceoiost B deoth 1 tonshes,
Hold the Gle i 8 becisonts] pesition.  Tile stroight advog the: aam (et
At anelos to the Bade. reisiog yaar fils o the back stookel

I the peint of Aoy tosth 3 oot beoupght up aherp afber the
stralee of the fle, do nat o extra fihng o dbarpen this partimder
inotly,  Imstess, eontimue onfl oo lave Gled tbe sectisn Fou are




HOW TO T°5FE A BaMD 54 L

working oo, By this method, each secbon moy reguire two oo thre-
“gming s,

eloray esiruclars Frd fhar ther noresw bond swws owy e Gled S
or frar thoes -bofors it ia necessasy bo give the et owone 2t When 1e-
guiiredl the teeth may he set with dur Trivmghe Mo, 28 Suw el fo the
come war that hand seer teethoure get,  Whon selUog 2 nesssary, it
shivatel g done bedore the feeth e Jided, T shoold b rememibered thet
SE e gawe 13 1o do ooy strdglsl Jowe Zutting, beat resalta are obtoined by
the Teagl st possibles  In tos eonnesticn, remember that sufBci=nt s=t
is peecsary tooclens the blade in che ens pordoulacdy when cukting oo
cuivied lines

Sectien F
How to Use a Band Saw

Before zsing e gasw a0 that the querd deor over the dpper wleol 18
chosod, and thet the aas B2 nae bindiogin e puides: of promlng speine:
tie barle guide whiesl. B surs thet the wbly of s ssw iz olear of small
plenen of wood both on it serfoce, iothe glot Gieough the tatis, and an
e Seeser awbiceL

Befors wrdertaklng toouse the sway, sbady 1he work toodetermine just
v it showddt be ot pacticulasly or sberp Girees and hends,

Set the puldes At the corveit gl Sor the wnelk.  Allsee the muckane
ra get ug 1o [l epeed oned, 3F ecsary, properly odjust the cpper wheel
heftre bepbiang the st

Wisellier -meoreed work i swwed ciocioaise or anS-chochwlss 50
the autlise of the Forow e Dand st gs o tarping point or anchar pod
fhp - ptler hand serves Lo food the wark inbo the smw. Mot often this
pivoting and sowing wloaioates hetmeen the kands, or ol f the hands
ape 10 maction s i aleaight Apping:  This “ pvol”™ peticclpls b the hasis
for. proper bondsaw practies:  The work should be fecocd 320 that the
culting edge of the sww la oot tedsted vut of Gw plate [nooiich it lsaves
s npper wrheel. (5ee Fig 84,0

The sax is et wllling to oeeclook sour otistake 3F woe leowe youc
firgeron the wook b s path. Whenat G baad s leeep jpzars thoughts
oy weddr wiek ik oo your parn safey, L'k go mentally osleep.



it} DANDr SAWS

Mewver attoopt o piel soall pieees of wand et of the greave of the
tabie v Brush enrtinge off the tahbe with-the hands whils the saor dsin
astdons,. The guctinn of the aas pessing throegh the tobls @il dmer af
traat af the sewdust, What remeing can be Hown off, if necessacy, he-
fore the sawr enmirs toTest.

Hefnre starong toeomit; chasae st side af boe-in which the cut will
be made, DIk not etfempt to balve this line. Kun up ba it or ogacit; of
+an wWant B ot aonforiing oo che esren curves of the Sgure being seoolleds

Fig. 2<, - 'Werkmg poeeen 5l hal aaise

Tf it fs oogquircd o Baeke off & cots gars ghoold be exercized to avold
pulling Wi sswr ofl the whieels.  Whthdeas: the wood carefully, furalag i1
so thet Uw saer is never twisted out of & straight line.

Dia pal arcmr] the vrarie bocthe game oF the gaw Wmbora oo the ens IF
toe el fglls off preatly, oo are toving tooana too rapidly, orothie s is
dedl, ICAL is the lateer mondition, do oot fail toosharpen che sqor g2 goon
ax poesille IF the sawr hinds'in the curves of the ciat you ase prohablye
pabng oo wide aoaaw,  Again, o saw with insufficient =et may bind, es
prcaally when cotting damp wood; proper sstong will oocrecs this trouble.




HOW TO TIEE A BAND BAW 0

Bedfore attempting to sew anyr lumber onoa hand savre exacnine it 1o
e certain thers Rre ma kiddeo naoils, sorews, or foosign material to anags
aff seeth ar hosale the hiode.

Do oot pttesopt o stop the wheel with the foot, oo with o stk after
the poaeris bt offl  Allow the sow bo coane to rest withoat incerfersnce,

Taxe ke precaction to uvwe o shot-off switch within recch of the
ooerabors baaud 1o slogy T metor, obberwiae, SE the saw soops, &t mayr be-
oo wrtanglod b Lbe disve whoel aod codoed.

Sheort beawds aod Peasls oveorrng when o blade is broken often 5=t up
sagall bevisshle ewacks, Thess cricks omy fater cause Loeeks. The life
ol o s 3s gemeradly fedueed peoce by core breok thisn by moealbe of cuttBog,.
Breviles that ase alinibated b ervstallization ore more al'ter: Qe penult of
arnedl eracks Torzied by paevicus breals,

Do rect farn Lae =5 e & Hphl corve or sharp coroer,

IF doe 2aw cmn be it to sibeate be Uee weork s the breaze pasaeg
Wirceapds the 2lat In the table 1his shaais b cormeied by filing Lhe Lrase
domin A6 the same chickness as the reet of Lie mw, A cavcloesly jolngd
gE'% provants arcureoy o worie




CHAFTER V

Circular Saws

Seelion A

General Information
C IRCULAR Saws ors made ool s Tiom aonsll saws, 118

diarneter, for Smeelem, S0 preal siows, messeing 170" in diameter,

far curtiang the big tress of e West Corat.  These nre nlmost as

sy tars for picoeler mwas g thees a0c gigce: BRping, oress cutting, cutbing

prgtncd, eaking akingles, swddmg Alnc and sshestrs, mokdng buttons, gte,

The ciretlar raws ased inachos] s uanaily from 6" g 067 o diam-

wber wad are pither for dooine o coags-cutiing oF are of @ speciad Sy mde

to i hoth. - I this sectom: weowdll dizouss anly those trpes of sows used

fivachanl shaps,  (Fur geocyal iofarmation on ciroular stws so Chapler
YT, “Thes Saw in Hislurw,")

Seclion 8B
How to Order Circular Saws

Complets inlormetion is eseential In moukdog up apecifieations far
cirmnr sawy.  Eescesber, eleocdar naws ore soude sapecialls for the kind
of wecls Bhey ore locdo, ¥en Al geton better suw Tor vour wack if gou
arnd nocerete papl conspless apecificntions.

Tnfamoution G piee when ardering crculas sywa!

L. Typeul saw wanted—rip, oot or hollosr gronend eombinatizo

3. Dhzrnedei 1) [nahes

3. Bize o maadezl hole

4. Sivle of fecth wanted in sow

5. Hive trans tasth wonted in sow

G Spoad at which sevrowidll e run (RP.MG

v, Wiear kitd of wacd el e cul

T



HOW T ORDER CIRCULAR SAWS il

This lisks the deda eeodred, New Bl e ocesalder cach ol thess
painta in dietedl,

Inameter in Tnches, - Thizde deteooined by mesancing [rosm tooilh
pednt 0 tooth poainl, Udough the ceintor, - Sawes Tor schanl shags are usi-
afly from B ko 167, When inovee tha gape shonld be hesr large enongh o
rlear the oot ar collar, and atill @zl throegh the ook,

Hize of Mandrel Hole, ~The gmzal sizcs of Mandrel Holes inoanas
ronging frecy G to 10 An dlamederabe Lol Y 1Y, and 1KY, In
determingu the siee of mabdes] hole, mcazare B sec of 1he hobe s soir
ple s with a etesl male o, hetter, nosasure U nendrel spem (arhers the
iy ix placed  net che shaft itecdl wich oiedde calipors and mals, It is
mit winszal toofind mandrelsamslisr or larger than ig stendass for the
dipy of gaw 00 be used an Them.  Therefars, nnlsea oz give the mze yau
mEy 6t b ahle tn mrunt Frar sewr in che machin.

s i

ﬁ ;1 “ﬂ-/—/{ ,f"rh ﬂ/r,:j:r;?_ﬂ:t

= 25, =5t practarsd nl:r.rlrrhn F cirenlaT croi- Fig. 35 —Standard seerimm of n becth.
1= becth.

= o e B e -y e e e g

Fag. 37~ Btecaduid sezviod of new clrcolar oombinaben e,

Sixle of Towth Wanted in Saw. —Ths Mustrabicas given i Figs,
an, 36, and 37 show the styles of teeth most comeooaly waced i bl
shops,

Figuive 37 showm tonth secgon of what i Kases g a " hollee - preand ™
gy, Tlde eana that the s s sround Lo teger [oan Lhe sioode the
cidlas line, This “hollow-grouod™  tepe provides cleagancs withouat



T

setBng or swapige e Lectl,

CIKCULAR 3AWS

Tisadditian to the regular crass-cit ard op

gawd with gel lowlh, s hollos-ground combinadSon sewm for hath

Hallrw . preand—nn eer,

Fip. S5 —Horeells combinaton s fric cwa-cottisg o fpping.

ripping aod coaas-cutting ore aevdid for achodl abopa beeaiss they gve a
[See Fig. 38

finer, sowoother cute

TABLE BELOAWY SITOWE STAMNDARD NIZMBHRE OF TEETH, MAM
DREL HOLE. ANDy GATIGE [N EEGLULAE CIECULAFE SAWES POR

CROES-CUTTING AT RIPELMG

Size

EEers

11
12
i4
1]

Sturdard Mouniler al

Tl Storderd Santan
Mendrel k
Hele L upn

Rip i emas<ent

1R e 5 iR
an oo Z*E' 18
ank L] £-1
ETH | Ly 14
an T2 1 LG
23 | Filk 1 15
332 filk 114 14
33 | fill 1ty 14

Bawe = be hed in nnyrstyle of sesth aod In elmast ey rumber of
teeth. Muoily of seath may be givena as the number of peints per inch



HOW T ORDER CIRCULAR SAWES 13

[thie “enacing™ or distaoee fooon cove teotll poind Go the nert) o the folad
niinher af teeth in the sow muy b= given,

In gemernl, the greater ouomles of Leete i the saw the smoother the
cob. herouse the more teeth engaged do e wodk b one fime the o
evenly is the cuttop strda distdvdtcd theooghout thetps,  The larper
the tath the Fagter P cul, bestuse, with laigs teeth and ecereapradingty
lnzge pullets, the s will qual §ill vgowich ssardngt ard "“oholes dooe?

Sew Gloewlar Combinatiom ' Smaseth Cutting'™) Sows.—Thess
e, oawde Loorul withant ser, ars hollost gronnd for clecrorce and ars
weed dooachool shops hecsmpse thetr ouale an swceptonally saoooth, =wen
cul. The s2sss i genersl vse in schacls are shean beloy:

T
] . | Gauge ot Toothed Geonige ot Goage ac
Shae; Thehet - | Edge Edge of Callar | Meandrel Flale
[ | 17 20 17
& 16 19 15
10 15 I8 15
2 14 17 I+
14 13 IS5 13

Bpercificetiong for saws of thns type shochil e (18 diaeter of ssw.
2 dimester of mondrel bole; BY paure at toolb edie Ooe stelbe of
teech crmimonly oed Enoschood shope b slow dn Fig 375

Bpeed ot Which Saw Will Be Bun, - Sl 5 ligored b the poee-

beer of revalutions made byt s por minate, This, of eocras, depends
upon v egripmenl, bt yon should alwess determins it and statg it in
o order.

Bowws: are deignied to rin &t from 250000 T 0 - lineal fees per min
ibe i the eottng edps. Worlting from this, the recoomomended speesd
(K F. foranss commanly nsed in school shops s oz follows:

Bawa A inches lo-diometer 4755 B,
Sawa B inches oo diometer 3530 BLP.
Sawa 10 ches o diometer 1250 B,
Bawa 12 inche io-diometer 2860 BE,
Hawa 14 inches o diameter 1500 RUP,
SHawa 16 inches io diameter 20990 RPN

TA0) feee per mrinuke
o0 800 fock per mrinpke
500 Tk pur minrte|
G Q00 feee oo minurtrl
8,500 feek prr mhinute|

2,000 fert per 1oiowtis]

M. ¢
B¢
B ¢
M.
M. F

What Kind of Wood Will Be Chat.—Te will eoable the reasafaeturer
te gerve vou hetter 4L o crderiog your saws, wou apecily whiothoe, dx
general, hardwood or sofbwood will b gl with the aas,




™ CIRCULAR SAWS
Sechion ©

How to Use Citcular Saws

Circulur Sowe that have been carefullrsec and filed avg often damaged,
even before they prewsed, ber pushiog them againat the zlob 150 the tohls
wheat turzing the mandrel rto cotting position.  Beforg tifmong om the
power, saws shieadd be revalved by boad to meles sars thed ol Lthe slos
i1 the table aod are ruandog Beely,

IF the mateeial 10 be at bae been wied befoos, it shondld be cxacdned
cagglitly for neilz ar othee guetal,

The anme shenald b sdiusted Lo the corect beizhe aboore the talie o
the material to he o, with the guacd in plane,

The: gauage (or the guide on the lalde to determine the width of 1l
caty should be set to the width of fut demred by coeasering from the faee
of the sanw.

The peoper pasitioh for the cpesator of the mackizes s to stand o the
left of the Boand to e cob, with the left hand hedd Gty on top o the
wark in advance of the right hand, which m:pporis Qe rdar of the pidee
to be oot The left hand is oot adeanced as rhe matoela] 15 Fed into the
maw, but i held staiomary and the worle slid-wnder i,

It e fonpaoctant thal the operetor doss oot stend diresly back of the
work, I for aoy reasoon, B mabemial should become pinched good T
Blurewin Dack, (1 would probably injure sngrane directly in froond of g s,

Carchil operaton wic g " push stick'™ [a short plece of Tombor, -
ally el af e eod) £ focee aomall pieces of Jumber thraingh the saw,
Ty making wide cutg the posh abek 4 ool crdinacly ased,

Memer germit o gaw to be ussd unless the guasd 35 in place. 188 Fip
A%) Mewer wse i1 yoorss]? without the goard, Yoo could do this e
donbtedly witheat danpes te yearscll, bel sone pupd @l otssmpt to
folles voar swempls and suffer therator,

Bz mizre to do evarthing pocaibde, by legtuce and Somonstration, to
impress wpan puapils the necessity of being awake and Udoking of each
e hefore it is made.

It im imopoctent to have installed oesr the operaling pogition some
corverient means of stopping the machine quickly, cither To fool lever
or Haused switche

Thie e plways should be bBrowghs ta s full stop hefees the angle ol
e table; or the depth of s=t of the saw, is changed,




HOW T0 USE CIRCULAR SAWS

-0
=

It Bhe sy howtswhen it s upto full spesd, ts iodicates that cac nr
zevern] things oay oeed adjortment; It oy be that the lesking nut o
the mandrel is wel properly tightensd and e 289 i85 wobbling. Tt miay
b that te rsanded Journals are oot ssoeolh and A ronning ton Bght.

Fug. 39, - Carpecy pasitioe ot slrodar saw,

The saw ouae havs baat it proper Leosioe (16t 08 ancold sae. oc the
5]1.¢Eﬂ ay b either toa low oe 1oo high. Wich o haitdniven mackine
Hie lianees aee Fhat the ggend g Ton loor, and with direct drive U poe-
sibiliis g thas the speed 1s oo Bighs

A g soometines fowks becaiae the sesthere dmproperly bowsled
Tl toceh of eross-cutling sass are hevelsd oo beth the fece and ths
hietk, ane tooth beiog boveked to the Fight. the next bo the 1ot and a0,
with the Figh comes on the curside. The g e 3 filed “elvaigit thronagh!™
i aqpare o the gide of the saer oo the fuce, umul beveled slighthy o ths
wAme way 08 4 croE-ciiing seor on the bowk,  The astting is the sume ax
ait eroenecutEnE s, The beeel showld v sxesnd inkn the gullets
Acsnw for cubling hardwsood reouicss lom bees] than nosow for cutting
softwond,  (Sce Flga. 40 nad 410



76 CIRCIIT AR SAWS

1 the work * jums"™ as you ere cutding it, do nol attenpt o force it
threagh,  Batber, withdrew the motecal ond go agabi Lhroupl the entire
ek o incvease o width of the kerfe 19 the ey anill blnds, cesardne the
sawr o s 0 B has Lhe poopes amount of st acd 5 shargenicd poogmcls

Fa. 41—l and gl of testh o sinmnler oncss oo oo fur lumbeeud, magnifizd.

Tl exerticn of undue pressurs when the anw hinda msy ot i
injury Lo the epecates or breakope of the saw, Tndue presmire oo e
AW Ay diatroy B teosio:, thus fordog the saw out of a troe boe,  In
thiz caae burood Tlalue) spots appear on the side of the sew, Thoslly, poe-
coding 1bia deamege, smoke s aoticed cooming put of the oot .

T & Jarge eatent conect operstion. and runoing: of the sw dopemnd
oy the eondition of Ui collurs,  The stagoracy coller shodd e flag at
the cuter e Lae Moo 29" Lo 5™ toward the ceiter ‘This gives a_'l.ne::flj:u:;g]
gipporiiing (oo for dse saw.  Feom this pent to the funeton wich Lhs




POINTEES OH CIRCULAR EAWS 7

shufi, the eollas ehonld besr awsy from the vertleal to o slight concaviiy
ak the shaft. The lacae sellar ghonld Be mmlar b shepe, Bat ot the oniles
edpe, apd conesve tooard the conter,  This asoicg et e o of Qe
collars press the saw fisely aad that the s will fun ue when ap 4o ils
poapir apeed,  Be sure thet the eallarg of yonr gow am carrectly fened gid
Bre caoeeh in dinmisbes.

Tension—Anyvore who sss cicoaler sfws shoeld undecseand Ui
prineaple of eSS Teosion may he srnlaived saa conditicn set oy i
thi gpa blade by hesecering which neweralizes the offects of cenerifuas]
farss on 1he saw whes man ot its cesigned =pecd. T the operation of
tesgiomiisg, Lae gawe ade it eo kammersd chat the i of Lhe =aw Fecrimics
firm &ned, Hlwe coler “oper.™

Szl civeidar saws for dpping and oross-cubtog, such o5 ore desd
iny zchala, are ragely given much tension. They are run veey nearly fat
threaghant.

O =enall clecndas swws Tumps pr baroed spote wlll be edbced if the
snw has been abnesd aod the oy nesds toobe retensioncd,  Uhis worls s
peaperly & fnctory Job, and we mndnkain a deparrment of skitled wocamen
to reoweee Jumps ar ridges and put the saw under proper tonaon again.

Section O
FPointers on Circular Saws

Cave attention oot Saly 40 Whe Bt thiot saws are'designed Lo oum aen
fize o culbiop speed of aroand 10,000 [, ser minote, bat thet 1lis e
alwnilid B unifarmo us fac an ressi bl

Biov ool vae a saor thak s tooc thin,  The advantagess of evconess of
caf, e of satting  edze, ond bR tooataed everworks that onme Wikl
thenee ol 2 saw of stendard thickness ahauld not be sedfced in an oot
teonawe A Hitle Jumber by usdeg o saw that 13 fou thin,  For langer, miode
mtisiRrtony aiovdoe i gchioal shops, we recomownsd sowm of semndard
grizge: aa shomn b tle lable oo page 72

I3 2he: gillets of the teeth of 0 ciroular saw ane too small for the feed,
a hersh wikeating sound wdll be hesrd as the saw [eaves the cat, and o
will be difficnlt to giigh the lumber inme the saw,  To get a soeoth col
many woadwarkess arder sews with o larger narber of teeth ther stand-
s, and then by 22 foros Uids sowr b do the work of cae with Torge gullets,
The fesuftent crowding of the gulets coasss this accaping vibretian,  On
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the ¢thier hand, too fear testh will cesull dooa seugh cut, in undue stido
se1 cach tnoth, or in crecling, peoticulasly wlen the soor Becormnes doll
Failars o progesly *joiat'” Uw saw (o maks the pointe of Uw Lecth
all the snme distoneos fooom the soetor) befoare flice will cadse L s 1o
he aik of roumnd, throw excesilve wock an certin teeth, cnd cavse Lhe ssw
to run out of balaove. I mey result in boolken teetl and b besting at
the rim.
Causes of Hezarlng-at the Rim:
L Reamcing saw wien dull
2, Teetl willy oo ligle pat or semae for clearao.
3 Teetly with bisstificieat gallet =poce.
4, Tectly wilh ton little cd=arance om back:
5, Gran or pesin sticking to the sdes of = at lesth.
&, Bunning srw-rhen disbed oo s aot berwsl om face.
. Tmpraper tensioos 1oe, oo ltde tengion, sc chat suw s tod skl
in bady.
Crauses for Hleating at Genteor:
1. Ifrproper teasion, £ e, teo much tensico. so thot sww 35 000
Inass in body.
2. Speed inruffcient Lo take up the tensdon o the saw,
1. HMepting of jourial nose to sawe.
4. Baw having oo moch M lead™ in ar cet of work,

s

Fig. 13 —Crage ramittmy from squese golict; wagnilesd,

Cricking of Circulay Saws.— Ly aiiall sawm ot lepst &) per cont. of
the erseks comis ot the base of e octh sthich have oot hed the padlet
properby gmmed or Abed so as to eladn the murve shawn io Figso 43 aod
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43, Aaooag U other spmmon caoses of eracks are oo gaach oo too litthe
beirel oo the face of the testh, cousiogg sloain go We teoth, insafhcieat
glearnnce wol top of sooth, teeth too Jomg o oo glimy, and sharp Areles o
pall=ts:

Fig 43, Dot (00 wnd sctreet JED Lewed B eSsonlng eroae-comt faw erorts, cuaglilisd,

I the cracl bas oot poogressed too fur, i cear be areested by drilliog
A gmall hale thoaogh the s ot the end of the cack, or by A eenber punch
dot wt Ehis same poink, o both dSdes of the sw,

Secfion £
Refitting Circular Saws

If in prearioan refbbing of Bhe snw the coigiasl Lol of the saoth hoy
becn 5o grently altessd as to affeck Hee specation off the sawy it is hetter td
retarn the sow to the factocy for @ complete overhanling.  Whers certedn
teeth Tnck unifoomity, or whers Bwoangle of U {2eat of the toath oy Seen
slighsly changed, this comdidicl ean be corrgeted by refitting.  Io 1
fitbing the operuticns are, i their peapee order, s Tolloos:

Jivinting.—This operatfoa agaaeed it all the peints of the teeth
are the same distonos from Ere denter. Wadete the gaw = properly Joiobod
an andue stress in patoco certain eeth whon fhe aiw Bin ase, aod U
sa moy be stroaned and ceocked,

The ayw should be odjosted so that the higher testh just score &
pirce of woad beld Hat oo the table over Ui o of the sow.  The: sul-
stifiete o piece of soft emery wivad for the wood, Ton the soar ot sdow specd,
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gl owive the IR back and forth across the teech ot cght angles to the |

difcetice of the saw o it Tevolves, Raiss the saw o very slight amout,

cortlnae Hee use of the ecmery wheel, and gradually wear waay thesy bigh |

teaitly dntil cxandnetion shows that ell s=sth (excepting taleer oo cood-

hinaizen gawsa! Lave been tivached. |
Reshaping Teeilh—For ceocler rip sows she front of e téeth g,

in genoral, about 30 deprees under-cit from o Hoe d-asr from the exleeme

prant of the tooth 2o the cemter of the saw, pd shown i Fige 84, while the

hack of the 1oy is alout 10 to 15 dewrees wider e Ganpeat Lo e cadiag.

"' [
ek |
F |

Gr= = AL e

LIME & HEOuS

,J[_

Fig, . —Correctty designed oip arnw tookh,

For circulor cross-cut saecs the toont ol the teeth 32 either i Goe with
the rodius o sloping backwoerd ot ao agle of 10 te 13 depress, an shown
in Fig. 43. In the cuse of the peg tosth, the front slopes back 50 de-
prees, the fraot end bock of this tooth (o iovected V) befng slaped _
nlike, see Fig. 45, In general ik con be stoted thot the greater the angis '
of the *foce,™ ar the front of the toorh, the gooother the oot A0ua, the
border the wood, the greoter the gople, This 3= shown Ino Fige: 40 ond 41.
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g, 4%, —Throe dopig=s of Socclag Coud- (il Teit

Firat Filiof,— Flace 1he ssin g vise snitable for Bolding the teeth
ot agy ewer dimtmice sbove the Jaws, the hest arrongement being o wiss
g otade that e sceow forme an arhoe which permits the sy being re-
walved ad each tooth g browghs up far filing,

I slipoiilg, & saving in tioe aed files is efficeted boe nsing a fuall
sty of e dite dnstead of 5 gerapiog coe. Flgure 36 indiestes the ariginal
T of the dp tooih ooa new gaw: dotted lineg BE shews where the print
first wiass; dotwad Hoe OO showe how the tooth zhonld be Gled to restore
it preper cullbinp faoce  Tos frequently. o account of the long sorface
to e fded, operaters file anly the son of the tooth, as represented by the
dorted Jine DD, This akanld aeves he dane.

ey %
Fig, 18 —Proger Mling of oo beathc
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Eip samr toth ere filed streaght aerass, sovace o tae side of the g
o the frants, Hadh alecnmots minth I ooy ehightly hevelsd e (b
beicks, as shoay fn Fae 47,

IE; ireomad of Dl s 5ol che rip feetl gre b be swaped Jthad iz,
e poick of ennh toodls spread seas oot the Seel widér on earh sice o8 {1
gaw thaty e thickouss of the - s Azl v Ledch oes Rled straizll
guroes o the froatl and back, the foors Dol [ed ao the back to ity
pauee which dz fusidsked with the swape, + which cocfarms to e
smapht-Faoed nodch o the swags,

T o
{ V/ i,
| ST T (’/

Fig. &7 —Heurd oo baok of circulic fip rerth,

Crins-cut Teeth are @vin owrs bevel front and beck, an shewm in
Fig: 380 Alsecit 35 wedl 1o pole the diffecenes in angle of the foont of
the wocth For crossematsing sofl- or Berdwand. g ifloetratod B Figz. 40
Aol 41,

Fig- 38— oot "Rtk of olncalan efoas-cut fkh

I filieg ooomubination gaw Jee Py 370 caze mast be cxercised &0
mgintain the crigingd shane of 1he coosceur and ralesr toelh,. An 8" slim
teper file b2 pladed b che gullet bolween croasomt teetl ao that it e
an the fronl Tace of & tooth whnse bigh point is awesy from e fee The
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fite = tipped wpwasd and forward toward the saiec Lot and the eirolke
3x i the mame plane s the back of tee eross-ont taoth pearer the cakir, BIE
foeat 25 the imetal S rensved fromm the Faee of the et trach wlich iz in
contnet witl the file, In this memer the prepes sl i fled on tic fromt
af &l erois-cut teeth whess high poinds are aaoy troin the fler, The =sw
g than everass in thie wias and the othes teeth sndlarky filed. Tl ralesr
teet are filed em thede back el slightly desssed o their Facw 20 25 1o
hring thebe points about o my diih Pelow tliow: of the crom-cur testh.
Thisis bodt tested Ty sinting the Lothory of Hw el ot by o s

IE Lhe Botscon of the cut shews sqaore. the fakes tooth i deing all
il wosl, The sakep ahould e suliciently lowwr Gian the coosg-mat pesth
tr el e mnrks of The noiobs of Uhecramseodl Toeth tobe just winihie oy
Tines ar ihe sdges ol e hottoc ol the ot

Regumming— A rirnoler saw fa maid to Lo propecly puined wrien
the pulists beswerns the testh avecoresetly wwol iniformly saped. Ttis
particidarly important that they De [ror of shrp comers or aobzhss mock
we ahvarrs e Fias, 00 sl 4% The greckiog of e=penbar sacs &1 Hhe rim oo
the breakeg oot of testh arecendes inomoans cases by Tl to medntodin
fhe orginal uréghape in thepiilets ol e =W, Sharp slges nr ootokes
iz e gallets arc nEnslly cacecd by an edee ol the fle vavbing into S
goilet doring Blig of fhe teelh

A5 pprecadtion i filing deeular rip e it is Be=ttes ooze m il fle
witl oo nownd edpes, w0 Ul anp contacl wilh Be bellon nf the gullet
willl terd o spabetain o carve Tather than owke notches

If - the botbar of the wullets of circoler 1hp sews gel 52 hadly ol af
ehaps ns saown i Fig., 42 it ds dangergus Lo v the ey,  [nosunch o oass
thesam @anld e returgid o ooer faclory and repinmed by our aaw
malters. During the refitthig of & rip s do the sehool dhop use g rolind
{1i e petofe the namn shaps of the gullels,  The fle ghionld be tacwd on
ts mxis or drawiied as it i& pushed Hoeugh the gullol, IE o urier 9
cempae notokss i the mallebs, the galles s hesn decpened, beou 15
erpaning-all the gulleld acescdingly, 10 nalntain proper balaoce of the
SRR

Trr bilse mammer te mllees of cross-eot saws, white selstively grnalber
thun o e saws, cabl for carefal stemdion,  (See Fiz, 431 The prceans
e Ly peflt the siw with taper flus (st e, fles wih counded edece) oill
insure 3 peaperiy owsded gullet bebwen: Leeth,

Serting or Swaplng, —Tnless B saw 8 kollow gromnd 3k shauld ke
pien (nesns of Eleariog the blade in the eat, Thisds done pither by seiting
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elteriate ooth oo the fpht ond befr for b swaging inocaso of rip teethl
For swa bedow 10 Incha in dinmeter the teeth avs ususlly secorathr
than swaged, whils the mctled 5 reeemed in larpes g, which an: usu-
allyr suraped].

Fig. S0 —Szkbmug ook e Tor cicsulor aeei

Fu. 2L Sempeci sow ol Tor £losular saom,

Fig. 88, =Mk for meiting cicoulur anws
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Bpring secting can be deowe Ty @ sotting stake soch oz shesar in Fip, 50,
by L DHssatoo Mechkine for Setlmz Circalar Savm (Fig. 52:. Ty o Tianpl
Guw Got anch as the Dhimton Mo, 1§ (Figo 400, or by Sampavn Sww S0l
{Big a1l

T 2l casss these tools peovide 5 mcans for bercding e beeth edter-
iately to the cight mnd lef® a wmalzery srmment, sy chooat tas gaapEes
migee 1han the thizkmess of G sas,  Prohably the most effectve tocl oo
the markes is tHat shown io Fige 500 The onne A = mered i e ol 1o
galt the diameter of the saw,  The saw Ia mads tnliesa that the cdge ol
the =am iz suppocted Ly the Hat sonface ol the anvil, and the aoouol of
24 can be chnnged by moowing Lhee ansl] witlh the faes annted 1 in sootact
with the tacth

Qoemys operabams of avewdar rip saws posfer & savaged ooth, Sweapiing
4 Lest dene b the Cunguernr Bomge oy dlestreled o Fig 33, Care
mpiet e sxercined b0 awaps from the fromt of U taoth rsthee than the
Tk, atheraise the cuiling edge of the teoth will be raiseed and the teech
will Be of tneven distanee from the center, and coriaie teeth will be -
guirst to ooy ooes of the doed thao vibers, Held the sonwex ar upeet
stk of the iwops apainst the wooth azcd by soribing it with light hamoes
bl spemad thie tooth shout twa gauges. O sther aide of the saw, RS
g e the seetion of the tonth in Fig. 530 Hold the swape af mich an
anple thet the conlues <f the hacks of e teelh ave oot changed.  This
cais bt checkes by having the sseaging macks alos principally on the
Ironra of the teeth where the filing will be done.

Ve recomread a gposid] teal, calbed (ke Diasto Eecontric Swage, for
zams of 20" and ever, 00 schpal saws gquate salislfactory rsmalts can be
ghtained by wus baod or Cangueror Swope.

Rejointiog, Whei the aperator isizwsperienesd in setting or saag.
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ing il owedl to lghtle refaint the seoe oz this poine (see Instructioos for
Jrantags page 791 mh asrare mriforot oubhag of el teethe

Beopnad Wiling.—All the teeth should be gomes pres to bring therm
up Lo a boeen point the anme nngles cetmined oy wers 1tmed in the Gt
fililng,. The acle filing thot. should He dooe oo the hock ff the teeth is
just rmomgh tn remawe the merks of the aneryr mode daricg rejrinting.

I7 the teeth Bave heen seeged, due care masss b takeen oo file sqarre
arrae e deeth pa Eaet g1l the cotting edzes will be ac sight angles o the
slde nf the aaw. . If the seeaged =oow i oot Gled & this maceer it will leod
innr ot of the cat foward the side <f the sow beoong the high comern.

Sile Nlng—Ths next aperetion corsisss of dde fling,” which
miginn hoinging &1L the points o o umifem wicdte  IE is vere difficolt to
sege of art ol Aoy s gocorately thot all the teeth extend o ooifoom dis-
tancs from the gide of e sy A gight vacetion io the widths of the
cuttine points will oot orly causs the saw Lolabeeis the oot Sutwill mooze
rough sdaes on the wood,. It o3 Tesk bo owse o Dissbon Smscoved  side
filk, shzan in Figo 54, to secuse o umicvrn width oo all teethy The sde
file in podfusesd hyoreet serews b ponform tete sl of set fesired; aaed
the gides of fhe teeth o dressed o Do reopove a0y CIeveIawss oo owkrs
honpinog of coonars.

Fiy, 3t Side bl foo cireul e waks:

On carnhination saves, waleh ron wicthaint &0f, fa ofl seane abonld b
pazxsed olong the gides of tha tecrh to remoere the feather edge, if any laz
bexn formed during the filing,

Inspecting.—DBefnre the ans = r it sheald heszemined for the e
ruracy & tniforoisy o the fitiEng Eapeeially aote whetker the clesr-
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sovr. kL T dass, examine the back clesmmer of czeh tonth, which
sl be giifielent o clsarc the back of the feoU Wil saraping.  Aps
promiczstely bon degrees: helaw the tomgent o a zadiv: deawn o the
paint of cack toath i good proctiee.  Likewize U bewsd oo the treth,
thie haeth of teech, and the unifeemilby of shape ¢an be inspscted hefore
the daw 8 ron

Iniportimg Adsice—IF the work owlloed is danefully dene the s
will o be ready to mocnt end vune Howeyer, it zhold be reshorpened
Bk M Becomies soodall Ehat teir ds 8 Lendenay fo pull berd, beave a
krige Wue, o hent upe Kaoy ssws ace tuinad sl danees threabens: the
pperatar whn muns kis saws after Sy ase dudl Tocpeaecal, say crodduc
gaw will gtand twa ar moes Gliogs budore i qecda resstting ne reswigiing
or bag oo be regammed. A s de bke any other mtting tool, 1e
will saly weorle saBisdacborily s loogd as it 12 Beptin proper ceder aod Juas
a sharg edge

We e in pasitizn ot our Factosy o farriab rehiohle refeting savioe
oTl ANy mize o type absew, Char g makors sie gind oo puk pour saws
perfect condition ot PurT SumLvTEoses,



CHAPTER VI
The History of the Saw

Seclion A

Early History
NCI OMNE: ko definitely whers saws wers st oseds Mo oome

Fovvws Tww Bhey were Bt weed. or the ceamns foe 1heie urtpeined
eingloemend,

I dz establishod. bowewer, that che roor wes ane of the very carlices
toerla winglased by e, Archasolopists estimuote that the ssvr dafes back
ab lossi pothe Mecdilde, or later Stone Age.  This menna. that man veed
gaws belire Abe discovery of metuls, though ther were naturelly wery
rvde imjplemsats,

I g Eeierally coneoded that mature peovided che sxsmiples which
fnepEred the inwention ol s,

A Grrecian fable, desedbing e origin of the saw, relatss hoor Talas
Jar Perdizd, baving found the jawbone of o B:h {according to same au-
tharitize, n serpenty, procdusod ao tolado: by cutSoe teeth in iroa.

Whils the Grrecian clabm 1o Sseovery i unsapported by historical
arthacity, such an ofigin seeme pooleile,

The sarlisst prehistorks swe wone doply akes of dint, actched by
chizpoicg. Theay wees ransle feoce Chan 3dznches long, with iegalar teeth
af donhil abarprege.  Held Sotween the Booob aed foger, thess soacs
Ead ey limitasd mstfing powct

These srom vrers Necd cldolly o the owoutucturs of ormements fram
bane and soft stoaea,

Enxcelleas specimena foved o e porteof England ane sham o Fig.
56, Gresroweell. in his " Hreitigh Basrows,"™" sops of the sow ot the mgkt io
Fig. 3R, " Thiz iastmuracat 15 vory Oke a lamoe podnt, sherpeoed oand thio
at the hose, where it wan Taetened 1o Uhe baltl; but fTuo the roany teeth at
repudar distences Iroms cach other, T oam deposnd 1o Udok it as pecbaldy
b=t o sy

&8
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Bludz wf mticnl S 30

Buw fov=al in o weinh in Thetes, Epyrt.

Fig. 48

e dlone ond metal s,




L) THE HIFTORY OF TIE SAW

Mg Sh.--2uwcleed Fd s T in Eeplemet

Flint sowrs hews hees digrpirecsd In the caves of the ' vedodeer 'pu'i.i.u.’l"
it Framace, in the Kjnkkea-Moddings (encient stoae bl ol Dvaooark
amud Bwelen, 1m0 the Inke dwellings of Seitzecland savd spocthern Lol sl
practically Houeehort Eurapes.. The smaliect discoverod 18 1 i
lenpth adud suse bas heen foand looper than 84 inedea,

Fig. 57 —Frimitlve g of Che prooes ams

Fignes 37 dlusorates snme af the pemitive types. The cenbes figure
apprars t7 heve hesn need hosk ns op koife end e saw, aod thee aoe in-
dicntions that acmes of Ehe specioesns coos hod wooden Laodles,
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Haen Hoe dweller 20 1be Stoac Aps ressgnized the aeed foc a handis
on hid suw,  He eventually worked oob s method af mounting his serrated
dint chip 1o & srdaevid gtk

Bp. B ~Flint liips monntad in aneent moed mhae

The Bt speciioen of this orpe (Fig, 38 wos found in the poshistoria
region of Polsia, 0 sorthery Trely.  Four separste fiot Bukes are os:
mrented doto the woodon cssing wirh aaphalt.

Pl B P S rulinesdre M o
It Scaondizuesds, where flint ia found in large hlocks, the priccicive
anyey were Lypger aod hatf-moor shaged (Tiz 591, The testh &re on the
straight edee, which B from 4 e ¥ ieckes long,

Sp=cowos of brons: sews which supplanssd thore of stone are rare,
oot mere than abeat thirsgy having been found in all Earcpe:

Mg, Ml—Dvins-imch Brrmee waw, Serlen lake:.

Flg- O, —8noms mcld foo coaning Benmien ko chwedinh].
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Aperfect blade abant % inehes los E8ig, 607 gias taken froms o lokes
dwelling at Meermgnn, Switrarband. O hess hiava bisis Peasd o France,
Bpain, Hungary, Iealy, and-Saeden, and 0 the last naased coickoe e
frarnd-a stooe mnld- forcasting broezs seas-nowhich Dome aould be cast
gt nnos [Fig, 6.

Praf, W, M. Flindera Putre: tha emivent Epeptolopiat, why esti-
matea that this ancient civilization ia 1000 yvears old, dizcoviesd indis-
purahle svidencs that hranzs aams with lewelled teeth woes weod T the
ancient Egyrptizne for eting the hardese amone,

Fig 0~ BochHon w7 brnnan g Troct fiocient Minewea,

Hir Ausoo enry Lavard, Bie Assyriciogist fonmd 8t Nimrosd osar
Minenreh, o twa-bandled Jron s Fag. 6200 Fn 8 in Tong bor 455 {faches
wide, [Dimenmioms similar b o of the presenzday EETN

il

g, 20, = Oleadiun Badoa frae= YTy alf Ty,

Twor blades of chaidian, or weléanie elos, were dlesovered in the
graves of Toll-El-Oteid at' U of (he Chialdess, Meatpotasms,  Asckae-
clagists fgroc lhat these hlades, sliown 4o Fig, §1, are hebason SI00 a0d
TOO0 Fears ofd, They ore neorat the Univesity of Penaarlvandia BMussrms
in Fhiladelplida,

Altherigh it 3s one of the sinplet and oldest of trals, it wes mar ool
the Tzt of Lhres centuries that Ui saw pteained Tg Gniver sl ion -
tuzuoe.

Tron was uocoussary in ftw eonatevelion,  Stone sams bad na-real valie,
and thozc of brmee were litts betir,
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The drrentim of sbeel was a powertul stimalus to the Savslopmont
of the anw,  Thee dabs of fhe dizcovery ts Jost i the et Hesind in 550
B G gelers o U heipht ooet aod Cblack droo,' oned Ereki=l in A B, O
Lo bodght troen®”  Tlas latver was undoubtedly o leme-prode soosl

The prentio: of it ddeperlation oo Chalybes to Greesce i3 the Lrst
otz muenito: of stecl.

Frooy apetedi]l stoiy-wy boegn of e wondeche] Persing and Thainss-
oz gwond Bladee of spod (333 B, G white Diedarus, o Greek, mrete i
all- B O ol the Coltibeimaz as Taeiog “eroesd with wespoos of execllont
tewnper, ™

The developeoeit of e saw han besn moce mepid in comparativels
retl Cows thea o wey sther peoiod,  The real beginhing of tredern wood-
cuthng types dated froon the mtreducton. of the power mill the eady
todpr el St aneenud-dawn® il oeviog the way dor Iater veproecinent:

Crade gx were these old-feshicned uprisht soem, they were o big o
pruveziact cver e peevdoey method of suwing a lag wirh /@ man inoa e
beseath il aeod srmetlng stiguling shoare,

Thi varlicet daws weed diven by wind pover, but & 1300 esilucy
pEiuaCc ol s 5 waler-w bl zoe

Germany had water povcy wlls psoeacly as 1308 (Auesbospt,
Hedlanad Bad saw ol sicendy o century before England, where seorkoin
refizsced Lo perinat e inbodpelion :Ftlu_ B+l

T 16603 & Hollagder erveted the Bost sam mill in England, oeas
Londor, bat it hed Lo B dbsapdooed because of the tots it occssicoed
aminy We lami-smw v

oo thsis & contuny laey, b 1766 a wind power mill wes croctod
teea fomlee meeedaint by e seone ol Heouphton, ot this; ton, was toe
to pesces by asnal

The rinters were wovieely pupisbed end the cwner ssimboarsed by the
georesrmenk, inder whiose Sseeletlion soverad milis were bails

Amgrian’s fist anthenthe gaw-indl was buslt ut the Falls of Fiscacaiigna,
an the lins between Maloe and Mow Hangebire, in 1434 [Fig, 65",

Cronchenticated rioonds; howowes, oladm thot os eerly sz 1633
sevrernl millq wers aperaled b Mew Yok Btate,

In 18IS fhere wap a Heans gaw-oil i Mew Ocdeons, which met the
Eute af the early English niiils, belng ik by bead gowyers,

The enrliest patent an asicoiles 2awe 52 Mo, 1132, sranted o Sapiwd
Mifler in England, Auapast 5 1757, ablllcugl it i cloimed thet simiiay
giws were in use in Hallnnd oesrly a cenbary belovo,
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Mg 60— T ype of Gisl fencsoun swor-rmtl,

The fcsk circalar saw in this eonniry i sippesed ta hove hosn joode
b Benjamin Comomins oboas 1804 a8 Beotaosvwills, 3. V., hiz Faciliiies
cooisetiogy aolely ab the codinosy bands and equlpinent of e Backasils
S,

Tl genecal wse of vircular sewrs for maimafact vrtisg o ber i sappEss
L Liave caginated oo patent grmnted Maceh 18, 1820 4o Rotert Eqsf-
s and | Jaguitie of Brasswick, 3= Bince then saindess ofher pie-
pular gwa-mill paténls Bave been graated,

Wiatsy, ikl 1ater slimit, was the moSve prarer of These s,

Mang years ago $8-inch Grewiar saws, Sriven by ook Lorses wallke-
i arcind, " weare sl o sy Wisbern Skabe

The eariy dreular saws wieiv very cuse, with spaam measdrel Soles,
anl wers mndes 1o apesisl ordew

After 1840 prapress wae fapid,  The dewelopmens of tle fcsected
tratls at ahent thia s wae oao of Lhe greobest prapresaive aliides srar
teken in ar-miakiing.

The problesn still sonfrovtod =y guakers, hoorerar, of redicing the
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tivne and poser consnmed, as well as the wagte in samdnst, an CoaveTHng

loga inte baards.. Ewventaclly the perfecting. of the band saw proved 4o
b= the andution.

Williem Newbheory, of Lendon, Englend, potented the [oet endless
hend s in TR0

Althaogh Meaberry way the first of mofem timicg Lo gee Exe pegad-
hiliges of the band saw, e l.'EIIJI.I'.It.j'JSH,:( b= said to lave origincabod ik
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Fig- B, —rkz nf 2=c firet hascpion machinmi:

Archaeslopiets bave Lesugl 1o light prood that do nuwioerous 1steoces
the Gand saw has becn beooghl wors neacls Lo i present fosim by anciml
Terple

e of the sumbbing Blecks o the Sevelopmend al e baowed saae wos
the difficclries expesicnecd [ making & smcoth stooop Jodod Do Lbe ateed
hand.

T Perin, of Paris, i3 doc the erodhit For the lmprovemonls wioeh
made the genere] use af the hand saar poazihle.

The lergs propartions crd perfection of form of the pesseat-day
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band s srcatrildnpde abiwn S campertsmt with those sven of 50 recent
A pevicd ag THFD.

A bard zan b doches wide, exdgbited Y ot the Centenninl Expo
sitioi, Fhiladebphis, o Houe Disstoo mod Soow, was comsidersd 2 wonder;
teckag the sseae firm de refmilacly meking o andes 18 toches wide, mony
af them toothsd an both oedpes o el the Ty coniag asul oo

Thia, np-to-date, apecdy band asw las dngroased e productinbyr of
miilla to o peine never dreaced of by the mill masn ol Depose deye,

Heclfion N

The Modern Saw

It ix o long step from the srade pelmdtive stane foplomsite -
treted in the previcun chogpter oo the msdesn sawr empdeyed fada, which
in pvidenos of the svouardinary iodostein] pregress reade bye man. Be-
plociee the crude chippesd stone of prebistonc dags we ooy have a ol
of okt and begutyr mods in numeroas shapes and sizes Sor a great va-
mety ol purposes,

Tlis mecSoen will deol chisfdyr wisk these sevm sommeonty faund io the
achisnl =i o bowsehold,  Tloee desiring forther infoemction will find
e siljest Tully Lreated br weofler Disston book cellsd ' The Saur g
Higlors,*

Sawe ey b edideed uoded ey heide—reciprovating oud Goor
troua,. Theas apat may o divdded bobs ather clzssess,

First, wo will cosgldor socipresiing s, for sows of Shs ind pre
rmore generally 1z,

Hand Saws

The hard seaw of wldch the Dizsston Ko, T aod D are dishnctlys
the repreasctative types 4e now U cnapemor ol most mechedes wlo
have aoything b ddaewith seoot b thee daly weck, TS 2ale G0 aay Lhal
the hond seerda /lsn foonst G Uhe et ingiorily of Yw bodods of 1 oib-
Sre world.

Broedly spealiing, the term “hand sam® insludes such sawe aa back,
hock, keyhole, plumbera’, prooieg eaws in diffecent Goenie and ey
othemn fioc special purposes




THE MODERM SAW Ay

> ., .“ 3
(LT S
.

Fip 6P —Fazly Ligm of bund awad

Althooph cach type is of essenticlly different sststroeton frome U
itluers, Tesanan <f e notere of Fhe woack i is erlled ngoin 4o do, U pidis-
cipky onsl aripin e e sume.

Al maders hacul ssws except those of the Japanese cul on the pash
Lo e stroles eway fiooy the weer.  (Ses Fig ¥k

Fig. M —Jiguniae Ky -splitbmng xaw.

Wade the sbdest chalized ponples 10 The world—the Egyptians, the
Clhisnesy, phd the Jupanese—ased 8 farm of =9 levion the teesh inchned
Logasd tlee handly, ths faorm wes oot cniverssl, as 15 cvideneed b the
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agws exhumed Trom the mizias of Poomeid, aood proesersed in the muassam
fhepe, Thoss mmra ooz oo the throst, Just a4 Thoss o ase in Europs and
Arrica boclay

The staaderd type of hand s 2 of cousse, a dirgst development af
L pless of stome with ooserrated edee ag sed o anoient tioe,

Tl preaset shape of the koo saw, which difers somewhet from the
carlier type of hand saw, = oo dnvendio: of Henre Diston, Whet be
did wes to fake che famdimentals of G carlisr Sesigns and combing them
inta A anw that vos bester eguipped Jor specd and samy catting thon ay-
thing that preceded it

He mads the bade “skew-lack,™ a= 0 5 termesd, to lessen the weight
of the Bode aod pive proper Balenes as well

Bl “'betin the handle G pive beter eontral sesr the sow, while Su
peculior shope of the Tatl @ el ablows full sveep of the Tlwd withoil
danger of its cxbebing b b work,

Continuous Action Saws

The saw lodns a0 far deseribed are rhe oldest ope—Recipeacehizg
S, used prindpally B hend tooout oo the throst or pull.

Ve oo coime aoCiceclar srd Dand JRaws, conErcaus-action sows
whose ioveutyet Aad desslopment resnictionieed the methods of lus-
bering amd wandrerking.

Tle principal typea of ceatinomss acSen seers pre. the Canealar, &
solaling dizc; the Crlindrice] (sex Fig. 710 oo borrel shaped ; aod the Bard
Save, which ia & crmtinmnas cibbon af stes] romdog o beo whboels,

The zarly rpes of Circudns Saws ven Juadly be coinparsd with thess
af todar, sn great hos feen the afdvanoes i memudaciace,

Fig: V1 Oylinder saw Tar rutkine tahr mareed sban,

The first Cirmclar Sevra were made finr ond thick througlatil, many
of them heing as heavr a2 3 ar 4 gauge, thot i about 4 inch hick:
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The speeda at whizh they ran wers dow, asl tiey ware nas preatly
adected By centzifugal foroy,  These saws, nanpog wizttla, wers Fapanered
perluctly Eag, withort  peaghme,™

The Circular Sawe of tadsy, on the ather b, is shinmer, 9 amd M
Baugy, or ebauk L ach, Udckieesss ere oot nnusual. For cxample, a
stardand 12-inch sow s 15 galyge av -Inch thick, The seesent sfandard
rism ppaocad 38 fromm RO to GO Toul per Tminuts, and s AnmE sy ut
even higher speeds than fhis.

Fin 71 —Filly oot miserbed toerh mejaol oulliug saew,

The actizo of ceotrifigal ooce sk such spesds hag b Be reckoned
with, and sams age therefore hammercd o pive ther shat 5 kooen
Heagion.?

Annthar great fuprovement-is In e tosth Trstead of the ordfinany
Veslaped tontly, thee cre bondeeds of potterns o spocial shapes Tor
rppang, apetinl atvles for coomsoenrilng —cach meds an feientific Hoen o
give the necesssry “pitch™ and “lead" bibe the cob, a8 woll ws aceple
throat roam for casrving out the samdoe prevent chokdng; spedal
dizes or nember of teoth soconding to the elass or charactsr of Lhe wood
1o be suwn and alio e anoune of feed 1ol

Sallid “tooth types of Cirooler Baws are the ones msdl Conncronlyr
ugid, for the renson that thoy are applisd to the preatese varsty of week,
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These cas be divided ines two pencipal dlasses, those inteided for
Fhie sowing of wosd, and thoss wdaptod 1o meral metting—Fig 721, These
aaves ere osade, ton, for cutBoe arany other snaterialy, such 5% sbone;
Brnoy, work, eandlsy; Tubber, et el

I Dol thaess. classes the cange of sipes i grest! the wosd-cotting
sows vary foom 1 inch in dlacceter 10 the irposing Circelur Saw an to
150 inclwa in diamebes for the gawing af hiz Socher,

i T, —Semnd sl acckiosz <of THewon cirenler asay et

Tn the Fromt reack; by veason of their size ozl more genem] use, are
i largs Gullet Towth Saws fodgineted and goteniad by Henry Disstan]
wsod bnoonrSog Jows bty Juocler,

Peference to Fig 73 will showr zome of the peneral stvles af teeth
witly which salid toutls Circulsr Ssvm are equipped,  Each one of Shese
is adapted oo somne special kiad of work—rippiog or criez-autting, bard-
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ur-adfbwoad - being formeed to produce the best oend  greatsst rezalls
mcler i coilitions.

Cieciatar Miteo Sams are a smoller tvpe of th= thin-hlsded Cirenlar
Baw, ranigiog o gize Trome A inches o 2 feer in dinmnster.  Thess have
apecial ahaged teoth.  They aee tapes pround fur clearunce, therefore
reat without ser, Such sowes ore weed dn cabeet aoel cigar box werk wher
& guioech, et mitis desicadl.  Bew Fip. 744}

Flg. 74, —elirre racrh foveminr e, FIg: TE—Groos iy e,

Thke Combinction Sircaler Sow: Thin saw §s fteed wich Poleamer!
teeth o boterreds for Faster cutling,.  “Thess saws both rip and creassseat.

Crovvinig Sews, d: B dssoee Helicates, are Jedpred for matting
prowves of warioug wadils aod depths,  Many siyles of special testh are
oede Ju Hides sawme acendding to the =te: aad abapes of grovee Sesited,
(Be Ba, 75.)

Thg thres st menticned saws are nsoally pround Udooer ot the
certer thapar the edge mad reqiting nnoacs,

11 weaa Formerty the penesal practice to onpoe aod proove boards oo
a fachine sehich hed | single groover mennted an i cud of s urhoe,
and three Graving Savws @ cloce togsther an the otber @, The boeml
wag pamed edgeaise e the singis. groover, tooea the chisoowd, Hen
tirmetd grd pessed onoits oppomte sdge aver the thess sawe, e oodde
ars of which, being of somalter dismnster, planed the edae of 1he Longuc.

This method ix in geasera] dse oo shops aod small mills, but whers
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lacge quanbitics of tengue ood @ boards are made - in stock sizes
the work 15 doecwith motcher 1als,

A peculiar varetion of Bw Grooving Saw (s Figire 182 on page
1837 is the Dade Hesd Saw. whicl consiets of autalde and Inaide curkters.
This slvle aaw will ot oo LY Wooanw widih desized by the ndditian
af more dosde outeers. A glaoee al the dhiszration will shony the malce-
up of Ubs compoaite Groaving Baw,

A dusw type of graswing saw 2ce lasteation Fig 183 has recencly
ezt pateoted by Henoy Dasston de Sons Tne, Thiz gam consists essen-

Far. #0. —Oke ludogd ond 1en Ineds rireular paws for Wemem yping.

tially of & clrentar steel plate so desizoed et teetl of wagioss sizes ond
shypea can bo readity Axed in B Abooet any Ly of standard groote
can be ‘et by this poe saw at coe eperation, depeioding 2o the shope wnd
adjustieent of the teech.

Ol e fom of che sicoelnr soows wow o geoeral os: have been de-
geriterd. Thers is n grent number on e mwarket today, each type Tedog
designed for same specific parpose.

It is interesting to note that the DHsston Weorks made the twa Jarpest
Circalar Saws in the world, They were of the Spirel Tnserosd Tt

I R R S
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type, aod nwmeired 110 inches in Maimeter, shoem 1o Fip, 76, Hsch aaw
oontansa 150 testl,  These swws were stacted from iogets welghing 11490
pouds,  After rehesting, rolling and trimming, the reoudnisg welght was
675 podincs

Thew were sent to the Pacilie Cosat, whers they are vzl For cutting
shippis bolts fram Inrge trees jo Ul ssction,

Speninl meckinery i oeccssary to cermy theon  To [l appreniate
s =8 these immense sows, coe 07081 880 it i seten, The humeicg of
il sam. stacbme wath & low oote, incossses ox the spodd, ungl at full
gpeed it hos atSined o bigh piteh. The sercated odigs travels at a speed
of nEeart - 130 miles wn hoor and oots throuptc e S log with eass,

Fig. T7.—Faur band prog sus o o slsin mill
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-
Files
FILE iz s stifp of burdened seesd, wwith evioly spaced teeth ot o
upset an (3 surlacs, in sock a meener that wien beld in contact

with end poabed owir muetednls l==a hard thao iteeld, i will oz
FWaY Histr surfaos,

Section A
How a File Cuts

Cousderation of the ormee-seciion of o singheout Al toolly gs shesmn
ing Fig 78, dischoses thet it i cemlially similer to & saw Lootls with its
frant uvarly vertical f0 the free of Ui Ble, As the mnth crleids geooss
the cotdee fuce of the Fle. fta oo acdon is more sxastly camparable
o5 show Soded beld ata steep anple W dw g aged surfees, The shiiapes

Fig. 7, —haing angle of chiel in cubbng £ posk,

nf the tecrh, the space betoeen the teeth, and Che foree spofied o the
il determing U aspeunt of mabesicl rerioved by eaeh toolh gl each
thrzst,  The faet 1hatl Ui teeck nre cus Sisporally seroce U faoe of e
fle aids the cariyieg o of the chipa end semiata farther 1he shoeardop oo
kmif= action apainal vach pasticle of meeal out,

(i)
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I dachle-cict fles the st or S overmet’™ S5 wodlar b thal on sioge-
fut fides and cor ot ohoot e ssme angle.  The secienl oo “upeuil™ 15 a1
Tt nearly 8 right cngle ey the face of the G, (Sce Fig 743 Thia

Fig. 8 —PRouph o od doublecot il

gecunid car changes the surfres of S lide Dot a serie of ehizcl edpea-to
9 susface of dinmoesd pointed cuttiers, 0 wou Jook - doaine che faee of a
Ao ble-cist Bl oy wifl note that the editing polntzoare nob in Tees
parallel va the Length of the Ble, bl fun st & stight angle,

Hection B

How to Use a File

The file peoperly handisd i paaled = thrastoover the socface belng
wecleed, bt wnen there in no proovs fonmed, a5 in o sne's notion, 1% e
commes siecessary 16 hoth geide its diccetion nod beld 3t in combeck with
the sacfeice ag ghoeen in Fle, BF.  These astions con be anglveedi

1. Pusbing the fle mrer B work with tae gkt hoaed, Seanb me Lop
of hendle, cid of handls restizg o socleet of palou

2. Guiding the paint of he Nle with the beft koo, el o tope ol
the send of Db, or wich seekel of hand halding end of file.

5. &Eizliby raising the Ll (v the worle duciog, the return sleeks Lo
present dullizg of the cesth,

3, Adivefing the beight of the work ond the golice af thae fle 20
thut it Leaveld in the smoe lodeontal plans dasing the Tull steécs Garwsard.

5, Excrting suficient prosaics thrmagh both hasnds 8o 83 0 kosp the
Bl impaped oo the work Judog the fooeind or catbing sl
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Carrect halding iz ceacntdal te ssgure the greatest leagth of atpoke
ol Ehe maintenanes of the ight pail foe the ke, Poaper height of work
inthe s s slightly below che oporalor's elbow as he stands a tha beock,
g Ehat be dides wich fall moficn of the sigo sather thom by oosbag oy
wrist aod elboee. O courss, light, fioe work should Se mized nearcr 1l
operabn’s vyes and wesy heavy work placed w2 a lower lewel to ellow the

Fig. &0~ Tahig & Ale Ior fact et

worimman o get the farce &F |48 coldee body hack of the sreale I et
sury, The pasttion of the fAler showdd be eosy and oetural.

The work showld he clareped toassune cipidity and swaid chatisring,
Eucking or pitching indicats inpropes siroks, and cuass the surface to be
wrehed rather thon- At “Ridieg" the e or execting andoe pressung
turtheer sdds to this nrching and alas neans ot the file &0 rerave mis-
Ledad so rapidly thet itowill “eheke® [0 Geter cotting s cesizsd, it i
Tarlies toselect a coamser Als than to “odo’ S e o ouss, Ferhaps the
uger is - tuldng shart, quicle scrolkes, thite usop bt o fea inches of the
dlizy surbuoe, when o complete sSower moticn woulld accomgtish mare and
toaintaio o Hab surfoos,
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Where it I3 pocessaryr to hald the Ele b eoe hand, as In cleaoing oo-
iel podinhs, sharpening small cuttog tosls, (e, the forefinges = uaially
pbended alang the hock af che £6 wldle Lhe handle = groeped wroally.
Thila position gives sfective coe-tuad sontiol,

While the directions given thus [ bave referred more io peaviiculas
o Aat surfece werk, shere s consdershle work on corved serface, e
unlimited weristy af whick precludes ore then the sugzestion 1hat care
be e o select the right Jeaptly, shaps, and cot of £le tor Quowork: thet
the filing be doove so Bl the gwrfacs will be o continuous carnes rather
Eann i sedies of woall argas Uhet have Teen Glad indivadazlly and do not
jein o Foom wn evezy, curved sorface,

Seclion ©

Care of Files

1. Tin not throw o Gle bolo & deawer or oo o beech,  Lay it deamar,
bettor, provide a rook for all Mes and replace thezp o the rack. Ta dao
{hidr work efectivelr filer grust be made os haed as fire-and wabter cun
sk thern, comsequently Lhe 1oeth may be chipped by roogh hinndiing,

3, 17 the Ale i oot cutling, becsse T has bees Deideden’™. antl its
gultols (The apaces betwiei the teeth) aee choked, & sbonld be ' cerded.™
A peid daom wire Boashk to run acrees the foos of Uw Ble t2 leosen the em-
bedded flings. There is alas a fihre hristie brusls msds o remave the
crleal 8z lossened, Tl Disston Fils Card wnd Bresh shoanin Fig. 230
crnplines thess bag f coe aed | is conveaividd and efective. Mever wp
e filepn the vise to clear ite gullets of lsasencd minterial, this moy brosk
the testh. TUse o Be card and hrush,

3. In pladog & landle an the o ula (il e not bit the enud of the
file 2 dirivve it doio te Sandle. Push the bandie om and, haldiog the potit
ol #he: Ble up, tag the bute end af the Landl; on the hench to dove Lo
tang into ploce,

4. Mewer vse g file Lo pret e bemoes,

4. Tho mat exers cadie pressacs while Ging, bat kesp the file eopaged
in theeat to awvedd ghazing, which destrovs thee keernems of S tootb,
Mever gllowr o Gle b slip ower the weck; thia dolls the testh,




L1 FILES

G, B sure to slightle maize the Al during Che relburi slooks, i ocder
te elysar Cie work wnd prewveat dulling by wearing sy tie beck of the
feailly Lhie destroving the coteing sdges

To Beagdrs thet che mintenal o ba Bled g somieddd laabesed tn o =uft
alie vize,  Loose worl pesmits the fle to chateer, which-alao guekly de-
strongs U wdpe of the be=th,

8 Have sufficint vari=tr of files avatlable to permit sclectang e
Tighit leaptl, skupe, and cat far the work o b doee,

Sechomn [}

How Files are Named

There g mnch. confusinn, bith in sehinels asd b odustey, repsrding
the hosis oo which files are pavesd,  Three defails nnet b apesibied Lo
descebe a fl= carrectly. These are length, shape, and out,

I. Léngth

Filen are designeted e sp manyr inches long: bod Uds does qot-in-
chide the leopth of the tang. The lenpch B2 mcgaared, iesfefom, by S
diskance from the “shovldes'™ ar caoes, where the tang starte, Do the paoint,
The aspal sizes oo schial-shono aee 4, G 6, TR 0L 1 Ao 1270 The s
other dimensions of Gles, nmomely, tHeir wanth and thiceyds, an pie-
preEiaal 2 Be variatens 15 length.,. For exemanbs s 4 flac fAls B4
s and % thick, widle o * fiat fileis 347 wide and 5 thick.  Figiee
El shows compuorative cross a=ctans of mill, kalf round, and three squar
fles in lempths fraom 4 ba [47

2, ‘Shope

Files are classitfied ccepoling to cheic gerersl shape, . Tn oross-asciien
they moy e pectosguler, reand, spuars, bl rocnd, trienaalar, dismand
thaped. oo even oral. Inm oowtline they mcy heve parcll=l ecegea (tecmisd
Llumt}, convergs in straight or cureesd lEnes $o @ poing, or teper alighthy
throves the letter hnlf of their length to o somewhat smaller wideh oe
thear poink.  Files Sl taperin thickness aa theyr taper in sadth,
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The pocat: strikieg feoturs of ite ghape Gflen gives a file itn nooe.
Relerrtng o their crosssection we bave 1he sgiaes, sonnd, halfroomd,
thive aquass [misngular), Het, cmstl feavhor adge and Jmife £les. In
Al veaes the nnmes supgest the poarpessar lace of use, g2 mil, slottbng,
alicing, muger hit; chisel point dsifl, beck, bendesewe square gulleGog

Hall rrard.
Fig. B1. Juctusl ercesoeeclioong of Blee & Lenashe metiamal

foppiog. wearding, spaching, ote.  In o few cases the monwes of ek ang
trade. decivations, g3 Hunt's Chrome, Clitpax, Perfection, aod  Slsar
Toubi.. #ic

Iee ol dvest one caee the corline supgess the ounze, ag be Uns Laper file,
amed i Glivg sawa,  This fle lonles Lee the thees sguere Ols, Bat the sdges
ere rodnded to shagpe the gullats of the saw,  Tape Bles aresingle out,
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while thres squere Gles ore daohle cats Tt ix well to Eeep bn imdod that sl
files duave wonw Swipaetion to indicate thsir shape and That this et ba
given boopet B b of fle desired.  [Far illustrations af the ghapes of
Lild= nuest coooaoly wsed in school shops s=s pages 197 to 2020

3. Kind of Teeth

Cut refery o the parullel series of teeth on the fil=.  What iz known
as sinpie-cut files leave purullel Enes of teeth running diaganeiles acroes
e Ble face.  When there is o dovble secies of be=th craming each other
ot dn obligee gople Bee file 1y wmd o be double cub

Seermid oot B
I, AR5 rzr maes pradusteas of Sagle-rul Bled (L8 s semes!

Sople-col fides have o 2oeice &f eldes] cdpog, while dovble-cot Gles
leave a slagpzed nwaber of cotting peints. Tho dovbhlé-cul Eles are
more ke raspa whome cach toorh i pushed ug frome the Blaok by
gpecial cotier, The tepe af sut for anyr pven shapes of Ale iz well dolimed,
andl, i general, it B ped neessaary when ardering ptandard lce 1 stabe
whethes gingle or dovhle sut i wantsd,  Forewamiple, alagle-cor Dboe: il
teper, Bend aaw, climax, round {up to 8], topping, eant, and, in fact,
all zaw filze
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Dioable-cnt Alea: fat, e, Ball cetod, seund (87 end owsrd, theea
RuRTE, Enide, areh, equalling pillac, gloting.

4. Cut

In sperking of files, by “Cot'" 8 woeant, oot obetles Lhe $le luas
single oo daohle: asries o Seeth, bot the spacing between the teetls
This i a diference &f terms thavit iz impactaat to remember, T desdpat-
ing the cut of fles thos i files having. cosser or Boe teeth, cortain asli-
tresily wssipned names ars weed, such as ooops, bastard. seeand ent, o

Beviel zuk. v apth. Mo smpli,
Fig. B, —Flve maln gradnezions of Jouehbawryr Meg (13 Sh pieel,

Flgure BF wlopws the foar wiunl sfnple cot sesth spacings, § e, rovph,
Besslacd, secinud cut. anwd apeosth,

Figuic 83 abowsd e ususl doubletct teeth spacing. § e, sonpls,
bestard, gccsod ol seeoll, aod feml smocsh,

Figure 84 shows the ustal saspoculs, & 2, roagk, basters, second euls,
and gimcaih,

Thess Hluscrations sie of o flab-Jaced £l 2% In length. Foroa Gle
of any length other than 13" the oudser of teeth pec inch will be pro-
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Fig &1, :P':lm waih goieZooliord oF cospa 013 Tnets alag

portdonal to its length compared to the 137 Si=,  TFor instance, & baztard
cat nn oA B frt file =il Kove R pesth pes inch, which shows by comperison
that it fn.ahowt the same Goeoess oz a 17% smooth in the ilustretion.
Thaz= it is seen that n ordetiog it is vece opectent to give the cut desired.

seciion &

Huowr to Ceder a File
The folivdizys Cheat sleows the hive deleale lhalalwaves oot be @ven

15 mdemngs fies:
SINATLE-LLTIT FIT.ES

l. Blwjs: A Tl Bpesedag, ul Tl i Theunl” Sixia
fal || Featare], Seveonl Sk, doe Sisumli B TR 1012
Tuprr Beemed Cuk 4, 5. 3%, 6. 7.8
Canid Bernul Sk i1, Fa il 1
Bl Eoabaryd, Soman] Cut, e Sencaoth 4,5, 6 0%, T, &

Al atber taw il Brarnnd Cuk 4, 5, 6, 04 T8
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DOURLFE-CUT Kl

1. Sbape g Uspol Spacinp o Tl 3 Meus] Sy
Flat Baatasd, Sacoad Cut, ve Sureith 4, 5
Huisd Bt Secoad Cut, v St ly|
Halfroand Buwetaid, Seeond. Cut, on Seieath = TR i, 4, 10
Fallar Bawtaid, Second Cut, o Sawally 10 14y, 16, 14
Ronond Eastaivl, Secand Sk, o Sneeil

RASPS
1. Shepa 2. Limaal Specivig U Lot g. Liznnl Bixcs
Flal Wand Bastard; or Stouend Ll &, 10, 12, 15
Cauhizned Secenl Cuty er Brucalh G & 10,0
HulFronod Waed Baszard, Sscand Cul, or Sneanch a, 8 10 I3, 14
Foumd B Tt 6, B0, 13 14

B sure-io cedering @ [l b0 glve gheee oiesis: [ 11 shope, 53] st (3]
Lemphin.

P 6% I
e {1} Flar, (21 Destord, (3] S<anen.

{1 Il (2] Hesond Cut, |51 10-inpch

Sectioh £

Superfine Files

Usides the heading of gupesrfne fles are oasiy variclis sl laving
pxtremnels fine testh—eanping fram the thy fies ased by swatch-makers
pniid feseslers [somwe of which have testh o Goe that the Gles fool smooth
for Uhe herdd 5o the targsr fles amed mostly for Tadaltding work hir Tzal-
frakers.

Excepting it theae cases where they wre ineladed in mechine akon
eiipment, sipedling files are oot mech weed b achio] slnpes:

These files asve testh froo eboot 20 16 the mch tooas Bigy es 200
teeth pes iy These different culs’ are degigrared by mumbess arhich
indicote the Goesess of mot.  These wwober socy, 0,7, 8, % 45, 6, 7,
and:f.  Muntbes 40 ia the coamest,

These (i are apsrified jast azare regular files-—Tar (1) shope [same
wf the soesl veed oF whith are bused, B, pitlar, barrerte, slitBng, vording.
Tendfe, eted, (1 eut dexplsined glmve), aad (3] length (verpisg oo 34
£ 14 inches),



CHAFTER VIII
History of the File

Lerdon A

Early History

811 vy other fhangs, asere Herzelf hac shewn the wWay L o in

Lbe devedopaoeol of fles, There iz a Sype of nollase bavice o

roaigh tensmae with which it rebs oo files theough e sbells of

acher mollizz oo wlbch it feeds  The stosp, /laa, hes A fasp-like oreao

with which 1 abeades dey wowl, afrerwards mixing the dust with a ga-

timae saliva to form Ui paper o which 3 hezikds i3 hive, The cd's

tengoe and that of by eow ace Taodliar exomple=s of abeading oeean iy
the aaimal Engdam.

To ehrade, oo files szl osan assd sand, grit coral, heoe. fish slin,
cnd gttty woods alsoostoow o warvbng hendoes: e connection with sand
o wisber

Crade us weers thess ahrsding inatcuments, aad sleae and lahszions aa
tst huve hesn thefr e, they neweribelias seeved prmeveol man oas=ll
Hhrovzhout the Stors and Brange Ages.  Ug o the time: of th= discoenr-
coy ol Ion nature® abrostves ware vusid cxieoslvely,  Copper end, oter,
brooze il oot permit of safficient hasdeidae o e ussl o3 0 makeriz] for
Ve asakeing of astifcial fAlea, glrhangh allompts vere mods 1o vse hoth
far Dl porposs.

ditasge as it moy seenn, the Morth Amgrican conSnent s yeidsd
i cxAmpla of B maturel fles of the ancicos Yo ooy vther part of
the glahe:  Soovng the Mound Builders and CHT Disdllers of femerdiee,
thare anclenl ad preddstorio peenles of whose somiog aod going =0 Jiids
iz keneven, aroncs wire dsed for nheading plarpeses, A00wouph Tl rase
Lt traces of Pheir Dazmileritr with perfain lind= of metel, from wilich thes
reade fonls, orasments and stker articlss, neither mace appazontly was

11k




EARLY HISTORY i1y

acgiainted with e astiBeal fde, Noefldog of the lHod has ever hesn
Tocnel, a9 Far =5 18 knows, Dol sevical coazoples of the stoae Gis hove hesp
naeart hed,

Fipnire: 83 shiowes ane ol Uheas slomed whicl, was focrsd i a Macrd
Emnilders eemetery in Tennessee.  Fram the soealias glocves o this stomns ic
wontld sppesar that it kad beennzed for smieachiog arrow shafts.

Fig 83, —Filing v=rnn need oy Mannd Bnlidery in T annsersm.

Early Inddans Uked Abrasive Tools.—The ancient Pielilo Lulians,
‘wha inhabited the Caliztor Badi i Western Morth Scperica, WU, saooiuge
srany other cads mols and pdeces of polteas, spedimes: of slidw wldch
rchacclogists say were wlae need tooamosth a-l pulsh mirvow shefts
Buope af these ore pressrved in the Ammerican BMuosonn ol Natural Histors

g AR —Stons meed by mument Pucsle [=ecans fer pasishvmg smd skraightzning arrcos ehadia

io Mew Yare An example of thoss stooees jgshown bt Fig 86, Tl soo-
Leital appeara to e soft sandstome, oF verving pradea f Dococss, by which
e groawer have heen worn by drasing themn along 11 woodon shals,
Ad peonf of this use. 1t moy be roid that Eskimos of the Arctic repiong inday
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el plootes Lo wnodth - prd sharpen ther spear-hesds. Coptoin Geposge
Camcr while on s expedidon i the for north ssmared o speciesn of
gtomes, pdciured do Fig, 87, wldch wis vsed as o file b the magves Tt

Fig. 37 —=Etor= el o 0 e by MecLdiilie Fikings

megsurss thout & Inches in f=metk, 14 inche=: in wideh, and 14 inch io
thiclaiesn.

In spite of & civillzaton cloimsd to ontedete that of the Enst, the
denrelupanent me thie Weatern Heoigphere io tozcient tress did oot seeon b

]

Frj- 88, Brwmes rwnge wosd ke Egepdiam L3700 B, &

g bevend a pertain peint,  Bo, whileowe Ood eardy apeciasing of Huo file
ar the Acrerizan crntiaent, we st toen oo the Easloen movistoes Do the
Beginning of whet we hawe rermed the actifieis] fls,

It i sometines diffbmcls 1o phace the dates or Apes. & oy stone S
metal implemants fonnd amang the annieat remaias, for Egmpe remadned
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Far Behinad Asia io this péateatar for mery yeery, o 2500 1, Coowdile o
Agie sred in e knowdedpeof Branze, Europe wasatill in the Stoae Age,
Than, to long afeer metal wes fairky well koown and ased, many <Hl
cluog tu Cheir stoae tocls: - This 3s BeBewes 1o have heen especialls 26 waly
che poorer clagses wh e nak afferd Lhe more aostly metmsl vopbaoenis,
Irdeead, it |2 well feoown that in-the it of Srein end Saedioa stond
harnsners were in use Jueleg kisterie toes,

O prebintoric flos reeovered, th greatss nimber bave been af bronzes
Frann e hioacdi’ ' of that peded, A hanss'™ i5 g depaat we o teotion of
bestize ohjects. . Laveatigotoss Lave found them 3o meEny placa all aver

i, 8, —indisn mwap used In makmg uences shinle,

Euscpe—several wuelent cemereries pppoaing to heve been favorite
niding places.

Amany B aclicat known examplus o e arEhcially made ohoadins
izt rirents abt petal, Tee whick o dote can be fxsd, is o echze Ale wldel
wran dug up b Crcte by an expedition froin the Tabeenaty ¢ f Pannsylvams,
and is nawets Uie Ksenr ot Cendi; This Gbe Aes aroandesd bacic anla
{lat sucface for rubsing.  Thomagh il posmcsas an eeooishing Ekeness fo
s BEIFrousd fils of today, fhds grchigtoric Al 3 bobeved to have e
made aboul 1500 B, ©. It leopthy is 3546 inckes; width, 3= doch, s
thickness, 14 treh.

Rasps Usesd 1200 Years B, €. The Egyplians of the Lisht Diyoasly,



134 HISTORY OF THE FILE

about 1300 o 1000 B, O, made smoall mospa of hoonze.. ps sevveral speci-
weiss JEaee oin Fand which could be mose or Jess oocufatEly armnectad
gelily Chat i,

Tlesze paaps ang showo i B, 88, They ars 13 ba 314 inches In
length, and appear fo bavo boor sosde fron sheet bromze. Hales wrens
punehed thraagh the meral st 4 Sleat-oudoted sirumeat, TE was
taca aailed into i faem of & senc-slamead cebiodee with the rough edges
or projections of the heles on the oulside,  These aeied as the testh, T
ia nnesrtain whar these omide rasgs see used for.  Tle sotowess of the
materinl touse hawe mads cheir use cxtromely dadisd,

Pirat Trom Baspys Maade by Assvrlans, The Assvians, whe wers
abrut the ficst reee to profit bae the disssvery of feon, mode o stroight
rasp af izon of which en axcellene exaonple las besn fowitd, Bie Foem af
which is wxoctiy Hice that of modsm times.  As thia rasp delindeely Saran
bk to B spventh century. B G bk will hee e by cleve e Qe andcients
wieTe I oriabzatng bools which bowe pressrved their essiitbal foen dean
L Rl preseal das,

Boran fles that bove been found ac Alise Halatatl, aird Comoe-
Chandedon, pacticelorly those foand ab Halseaet, sre of sspecial inbecest,
g ey -shitne iz of e cachier methods of procuciag rhetecth.  1Bee Fige.
0 and 91.]  Tlat i, §o some of the surly $lan, sk feath therdelveg wite

Fig: 90 Lommeed Do ond coood Che Feand ar Tialekare b 00 B o

e T T
1] -HII! | -'fi'.ir i

HHEDliE

Fig. 91, Fik fmimsd wencnp Roorwit seme=s a8 S hrerar, 3504, TS,

Eumoted Bor Aling,  The files coenticaed shove gave every evidence of has-
ing beesn used for clus purpose. The Stag of 1y testi, however, seoms
sun to Rave heen replaced entieely hor entibiog. A chisel mode of gond
aluel aoede it posible 1o oemufactare the fle muc guicker then by che
[Higie method.

Early Uses of TFiles, -1 Fig A% iz ghowa o rasp veed by the Amerj-
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cant Ifudians i imaking arrowr shafts, ete.  This rasp, which is in the Mn-
seaipil of Lhe Thabvermicr of Peonsylsonin, vms obtoined from the Indians
e 14uE. It kad been in wse for o copsidecable peticdd.  The rosp i made
o a plece of sheet iron with boles punched throogh. The shest wns then
b= awer like a bodls oover, with the coupl edoes of the holes on the in-
aicle, The acticle ta be lided vwes cen through the integer, The use of
ahews irom Hes oody Lo Snown 0 Lhe Lisdtens o aBoct eighty or nimeEty
geazs, w0 ik will b seen that chie sasp b sulte modern,

The Ioduans of laser tives mede s blow gun ool ol & spoace of cane
which orach peacinbisd hammban: T alesr thig aotand amoestl Uhe jodos
ther bud 2 spczal formn of caap (=ee F"1g; 2 moanted onoa fong 1hin slick,
This casp, oo was made by punching kolzs in g piece of mecal =it -a

—

&
L3
-

Fig, w2, - Indiun rusp bor s=2ring ool e,

shern mateneny, aad then ecelog 1 o dn & eonlesl farm sarmeschag
=milar to the raape of thw angsien? Eprpfiana, Ag the Todiane conld hawe
e kaowlodgs o the methods nasd by the Eeypbans several thoasand
wears hefore, Phe similacity incthese rasps is stoling,

While slighs meation i= mods of Gl=s in medisral fimes—ahen they
rat have seen chedr firss great develnpment—we knoee that moch of the
iran and soeel wole turned oict could mot have been accompfishes without
the nid of flas.

Durintz the WEddls Apes St Dieretan. o owonk born o Glesteobucy,
Eoglund. wheis considered the patvoo of the Lkt prodiumal ooy
yeomdderbul Eidiaps, and greetly abdad B the iopeoecment of jatal fools,
Wkdle Uhers 12 0 rooordl toothar offeet, the nature of kiasack srould ireply
Peat the s ressived amre benehr from his extraordinery genius.  He
s ao N,

Meombk Wirnte ook on File Moking. —dAnnther Mank, Theopkilus
Frehyter, of the Benedictine Cloicter, ITelmeshansen, geve to che world
aiaperal formalae for tempering iron instrumeémts, He also arote o ety
Intereating descripdon of Ble omking in Geromany aboct the end of the
elevench century. Amoog the sonpler foros of bBles wiich e meoSons
are those made af soft izoo, whish were aflerward Lacdssed,  Aler the
fil= had besn forged to e destred Foom ik was oade aoosth by oa plaoe
and then privided witl grosacs aed teeth,  Hz desertbes the hardening
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procced very Clesely, el cumcasly encagh;, it odees ot difcr grestly
froma asme. progant-day aetlods,

Theamen who gorEcd jo oo, aod were the chisf uers of mzeh toods
aa fibss had beeome st this A the st Dopestent of the ortaane: A
guild of hlnclksmichs waz: farmicd b Florenee i the thirtesnth- centusy,
while in Enzland the guilds af the Backamiibs wore sizated in 434 Tt
ia.cady natural toosuppase that these mon did viaely G0 develpg the: off.
ciepey of the file in the oourse of their deily worle,

Fig 23— Weuiight ireey doce of Motoe Diecse Cutbhodral,

The eerliest point at which & definite thread b ds history can be 1e-
patzied is wiien the Mame Dene Cathedeal maa built in Pacls e U thit-
Locath cintery. A smith nomed Biscocnetes was emphored oo decorate the
desies ol U great cathedie] with fron sl nes Fig. Wi}, He wf::é'n'u:,r_‘l
thiz wock, whicl was woodecfld io its beanSful efects; secoetly, By &
process Eaows coly by bbnsedt.  Bits of this fron were hoslcen aff n* waziona
omes by penple s owanbol fe disciver how fhe woerk was done, Wo-
mernaa thenriss were sdvancal, cie of whicl afinms thet the iron wan
cnst, and then treated with o Gle,"  Tids shows thet Gwe Ble ot that tioe
wes hecoming @ naceigary part of the snoith's '.';.;,L'.:';ru.'-u:u.‘r_ Ik pooves, tan,
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that it must T5we reashed a very bigh slats of perfestion ta have eoulied
g mian b da saeh fine work o oeelad,

T= w1t ol the fourteaith cooturs, bowenser, that those wiv msc-
themd ot sy iron wnck began Lo use ather toals, hesides Beat and e han-
mer, regualaciy,

e rearl that “ Al gl 250 vige and doll aene called e hiz (the
it e

The uae of these fopds geve grenter commusmd v e inetal s el
ae hettir feankt bn the worss  This, foa, wedd Sod to show & steady im-
proveenet fn the fife, rendering it mare wpplicabile Lo hesvy wark in mesal

Madicvnl Europe and File Muaking —In de oaddle of the fftesath
ceitury Muremberg wes e foremast place of productfion of files. Tt
whem the Thirgy Yean' War pacabraed the industsy of Coermass, Sheffieid,
Englaard becsme the cater of fle meamfactioied, Traditicn arys Ehat
fiom the sachest e e menfacore of Gl lag beon carried oncin
Shelicld, Mo daubt s fs trie, becoose wee koo Chat Shefield beld
feant rank in the reaolactiere of Tools fur hiasiods of yearm Haowser
there i o record which sraces thae tlee fest 1He was wade thers n 16L&

File CGucters Among the Colondats,  [n Ameries, during the Savs
af’ cheesmrly coloimes, st rf the Ales Abat sruaht b segoised were Impriad
from ahroad, Shuiph o fée artisuns wlss had learned the trode in Usdr
ribther countriea vay hare poodused amoe Tor boesl nam. Itis clabized 1liat
it 1608 there wers in Philnd=iphia “actificers of many kands, ooy 10
mrtlecs, g_u.nguuiﬂ::i: Incksmitan, mailers, and Me-catters.”  The records alzn
shmar that & coneern ormed Broadsseadow & Compeny wos soakiog fles
in o small way &t thelr foctory in Plitaborgh, Fa., phaut 1830, With this
expeption, preer 1o LA the ppoufastirs of files wos sractically vnknown
in b Ulpdted States

Abaitt 1845 the omkng of fitss ma nosmadl scale was boguin &t Mak
prawais M ¥ by Jul Bodhery, an Eoglishman,  [2ds coportesd rhat he
feaie exesllent files aod bis success indiced athers Lo citer ntocthe Tnsis
grsaof meking Bles. Prom that dme the mesetactu of {ies ook a fre
foothnld in Eis coustey, but unsil shaut 1864 Eusdpl contimed toosapgly
e greater prmber of Gl vsed in Amedica It wes a long ophill Sgkt Eee
tho Amerizan file sossvdaetirer, for mast o e mcchanies bad cene o
abroad nnd wers nalurally pesicdiced 1o fawss of the Hles thes had leasned
o uee ot boct,
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Section

Making the Maodern File

The ssiulacture of Ale, 0ol comperetively recent tinees, won done
pirlirely by hand,  Juat what methoda the ancients pasied in moldog
thchr fikes 50 e hard oo gas, oot they st have Sollawsd simoilar mechods
Lo Lhoee fn wopus op tocabout sty SeaRrs ago.

I csivting flca by haeed the neecssary toals are 5o dmpls, tet, withe
it doubt, those In wse i the later dasvm of che act were smiler fo thoss
the biaaud sutters of gast gencrations must hees zsed.

Proparing the File Tilenl . —In preparing the fls blunks for cuttine
bog fimneg the early stapea wers mizch the some a5 todaw.  The blapks were
forged o shape ont of bars of steel that had previously been 1olled
The fnrged blanks wers then appealed Lo pake thean oore sustophit o
the cutting edys of the hasd steed cioacl,

-

A B =
Flg, 95,~—A, Chird for tanlociting bge, veugh Bloeg B ckued fuc contiog sinoll, Goe Oles;
- b o el Tymetitoy toclh,

After B ahicaling process the surfacce < 1he hlarke: sere cleannd mnid
teweled 85 1lal the entire mirdRee was accaeane. . This was done by grind-
g asul Gliog: The ususl pracdee heing to fils the small blenlks and grind
s larps anca.

Then the Mank was aligh#lyr siled to-allowe the clasel Baoslin owver- it
egaile. Tt wan then resdy for the file ootfer. . This man wae ssated hefors
A siquare iton anvil, amanilyr solidly mounted on R heavy stones hese. . Pro
wided with blnzles of bead heving qppropriass gromres to 5t files of warioos
frons, he selsceed the pne cequired and plocsd it oo the anvil, wdjisted
the file hlanlk in the graces, with the tong toerard hime Tho hicld the blank
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in plnee while being cul Jeather straps were vsed. Those paated over ench
end of the file, pad the ciads ware held down by the worlnoean®s Joot,

THe cotter selected g ohies) sudtable for G culs oo hs made,  (Ses
Fig. 04, Aand B, Thenwith s himmes imd Gag chisel beout she testh in
the biank by 2 mapid sucesssion 'of blowes, each Lo removing the chisel &
slighl, but repabar dislasics, toward Rimsel,  The worlonan was agided in
gacping Hs dstanes by the slight ddge oo bur vaised b edvance of the
toutly briug ol at carh How of the chizel Tlde iz shown guite clesrly
im Fig 94 2, For cach aew toath the chisd wes slid antgl 3 met tlas
tulee, wduen iU wag ready for the mime ot

Tl eaiacl, beld &t an angie, cut e giooes and ot the saane e
moa=ed Geic edps of the metel, thas funning e tooth,

i, 94 —Humines 100l to ms filae by hai

Thie hasmmaers used i the file onttog wo of peouliar shape and same
welphed s much as gl pocnds  This vaascd great hodily exerton,
whick, in cemjunction with the constrained gostion of the Sl cutter over
#he noail was very Hosrioos to heeddh,. Al this hag Tesn done away with
by the wee of mclones.

and reade Olcé wers praduced with an ssronishing degree ol Qe
terity which was (nle tobe acguired Ly s practice.  The buars ol €0 A
file with a slenp-edpsd chissl weze praduced gt gk rete of 1540 22 200 per
minuke. Wil trecsd By the sae of tonch along, thwe lbws were neasly
an atraisht ws ongh cat by a sachine,

Cucting Flles by Machine, As stated, the Ble culicrs themselves
et madnly responsible for the fial adoption of sowdEo ey in the manu-
feoture of Eleg,

While it wis ot ansl gbear T80 thot Ble-culung machines begon
$5 e sl 1henph e effor of frventors bed beeo: dirdsted soward the
pesfuctiv of 8 mitable mmachine for ssvere] ceolusics, it 8 a well-Jowsn
Faet thay thisancients showod remarkabls meelianical ganiag end produced
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Ui teasde iglena fnr meny madern tosks and machires. ¥et there in nothing
fiv Bitstary o show thet theyr ever S Gf entting the flein vany other
wiegr thanm barkand,  The At aatlesticreeord of o machine Yoo Hhe cutting
o files hna hesn obtained foo & qosauaecipe lefs by fee preat Dadba
patrter, Lesnprdo 08 Witd, who was also famous s an engliesr,  In
1412 he wes appoioled elic? enginssr and archidtedt of ibe Ladogicn il
Wlora Didie of Milan's srooy, and ic ves dudog Ehis seewice that ks con-
reied the Bea ol g Dle-cutting machine,  Figune 4G ghowa & pépridne
tina from: bis deawing of his mochine which he jovented some Hoe

79 RO

Py, oh. - Leuumedd de inel's frowsslon fo cobbmg B, 1505 A O:
By cxamination of thin doawing skivws thatall parts ol the machioe

huve Been carsRiily providesd, aod it ds complete in all detedls, Accord-
ing to hiz deseription, he intenced to omke the machioe iodepsndent of
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evail gnd men-pawee, A reight dad pope set the mein ghaf® 0 mnotoon.
Tlow lengeh of rope aiwd height of weight [giving lenad ol nltimate dowsa-
ward travels to by acoording to the Jength of e o be oot

Tlia device showa his woandechl inventive capsoity and mechamacal
ghill, gince even sty yeers age we hed oot webvancod mach furthers Uiy
U design hees ghoam.

The Bret teally practicalic mackine was that invented by B Beenar,
of Paria, Thig mechine, widch s shoam o Fig. 97, was wmed L0 seims ox-
tent with siceen in Fronce and Belgiuow amd shous 1860 wos tntrodoeed
fnen Crest Beitein. It was parsnted b G Thaited Stotes, Juds 24 TRAD,
amd laber was hrowght iogg Che oounksy,

iy, 57 —Fesl genctioal Hle-culling mnchine.  Inyresnd by B, Borasd,

Io 1853 M, Tr Whipple, «f Cembcidge, Mess, oedc & nomb=s of
impooveowntd Too fle-cutling rachines, but the ldggcet stp frrard wis
when, i0 the aams year, soute cnrterprisiog cupdialists i Baltimare secered
the dglil 1o make and wae Bernaf's Ble-cutting nwachine in this ommtey, -
iz ol these machines wiene built with slight modifizationg end et cpoin
Pambpslet, B T where Gl wers rom with gresl 20ceess.

Dn Janoery 16 and Jure 13, i L8604, palcids grens ngain ssued to
Wlarrie B Belknapp, of Gresnfield, Mlas.,, for a e machine far culGog
Gles and sickles. “Thiz mackine cat Lo fve to sic dosen 12-inch
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filer daily. On Apol 1lth, of this same eear patents sene slae jzzned 1o
Charles Hesser ond. Amos Faxson, of Friladelphis, s well & o Willlam
T. Jarmes, of Greenwich, M. Y., for Ale-mitding machines.

Az bas been shawm in the foregaing history of the fls, many of G
present forme of the file were substanticlly coigineted in the sarlicse daps
of itz history. These bheoe been owodified ond added. 22 g5 the nmgledoe
of fl= manufecbars tereesed, pned os oew ord different osea were dla-
oovered.  The result to that at the presst Soee the file ia prohbinbly made
i owre variebes than aay otler type of ol




CHAPTER IX

Machine Knives

Section A
Types of Machine Knives

CR-THE puspess ol Las bexl, we will consseder a anseldoe loale as
Fw}'hifm'.s:d e A miaghive, cither bend o8 poaer drbven, Mlacioie

kriyes re impectant factees In maog iodogteia] prossses, . e the
Jorming of wood alaoe. machins anives are used for suck cazeadizl proe-
enren 55 PIRNEGE. jeingng, moildiag, mbhheting beading, futing, grmoring
trimounz, chomfenng, tenaring, vENERCRTE, ot

{'.'l:lll:lpl:lﬂiliﬂl:l of Machiie Kisives.—DhIachine krnives can he dividad
ioto Ehe carbem steel prd the high. spesd steel trpes, d=pending on their
LonpEitoL.

Tl curbon stesd Imivers noe of diffecsnt temmpers, anid this waristinn
megurnbed them ints the high, high medium, mediam, end samicfimes
the Jow pediuo: tempers. Cacban soee] kmives of high temper must e
shwrpened Dy goindiog on on abrosve whesl.  These of high medinm
temger are usaelly groend, but con be shghtly dressed by o mill or a
Plage kmde £, The medivo aood low oedium beoper koife con be
Dol whtbioutl dafieulty wldte the koide 3= 2630 in the bewd oF the ouachine,

Eidwis of hiph-spoud 2teel are always sleneond by pmizgding

Types of Machine Knidves.  Hidves are further classified s <THek
of thiat, Tl thick kidves dee wsed fe slovted beads, s 5wl e eaxpladned
laters  This kodwves, usvally fooo HY oo™ dack, a1 gither sasban
o] ar fupheape ed stel, e latler Deing icoopnizaliles Bae s foer testore
and greater welght, and alas by e Gaed that the bgb-apecd steel, when
being prevmd; gives off dull red gpasks chat are nod seen when giodiag
carben stesl lendves, Seecslied thick koives which raope feom 4% W
4 thick, are mede in three weys, Grat, cotivede of high carboen crocible
steel {usoaily this type is limited to hledes of shart length) ; sccond, with

195
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A high carbon crucible sbeel citting face cast pr weldsd oo a lower carbon
steel hack: qed Hord, with kigh-specd  eleed cutbing foes hrexsd intn g
notclt on & low cicbom steel hacle. The actusl constructon af thess
“faced™ hlades 18 belter understood after pemiiniog Fip. 94,

FADE etk

A, 3 __;."-'-"-'\f-:\-":\-.'\-\:.-":a"'-'ﬂl
Fig 98, —Couasantinn cf Disexm weldad mochine Y005 it lugh-apzsd aree oce

Whut Enife to Tee,—The fllowing will give an idea of the mose
suikable Inives for kipd of wiood edoyg ploned;

High tempered corbon steol kidfe. Al hardwands, s lelln deivd mueple,
Birch. Beech, nal, vellow pice,
casempnad, et

High viedivm tecnpered carban stoe]  Close prainsd wanday Bless, wal-

kenifis, ok elin, ash, mehapany, svpiress
Medin teospered end Jow medine The selt woods: White ploe, chest-
eArhbon sloul Jonife. tiul, edar, gum, belasm,
High-apesd slee] keife— Ciivgs lomper wear and more scivice
Tar cack prinding in ary End of
cutting

Albongh plance kadves dollzw in hacdncss dlie wond Being mt,
st mElmen profer Ui shaper kmives and lathe knives to be verr hard,
uplsss these edgss coitladn curves that are inpossble to reach with the
prindiog wheel, in which cage the koife shoold be ol s leinger $has cen

be sharpened b 5 file,

Section /B

Information on Bevel

Degiree of Bevel, The bevel of he cutting cdpe is an fiopoctont
cotisdermtion an raching kdves,  This hewel 2 fram 3010 43 desrees
0w Lol thivk nnd thin Enbyves; elak ds, the faces of the kabfe wake en
AOULG doEle of this rangs af Uw bewel poing.  Thiz anels, of couese, is
rodiced U fhe koife i fled wihile b3 the heod.  Beme maching lndves
AOG il sooewlat Sot; that iz, wilh g3 bigh as 42 degrees between Lhe
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besreded-nnd the back edges: It In somietimes zet Forth by milllosen fliat
a thin sdz= an low ns 34 degrees hevel will teer ot amsll knacs and radee
the gooin of the wood. White pioe will stand 8 thin heesl if it s the

Fig. W, —Curring regle of wchm —acl o L0 —Craning mgegle of high- Lutind

o e A e G
niumiler oo prodes dleas of oooll koota. I 38 has koots 3k & hetter to
naz & sdplhitly blunter edge,  Shoct bhevel segiicss mare {=sgeent sharp-
ening and (oyuires more power, but compensotes b giving o smacther
fnish, clher factors Being tho saoe,

bl

Fi.|,. 101, —Cartsing sy of dauhie hevel Bgrh-apesd gigel pneckine ke

Iwithle Bevel,—In the slarpenaog of thin high-speed knieee it 13
Lhe praetice: it aodie eirs Lo bk bevel the edpe. arhich wan Earmmerly
Aat ancthe back, with & azesad Lbevel of froo 16 to 30 de=gress. sn that the
knife gots in the kead 82 showm L B, 101,

IF conmderaticn is given 16 the way tds koife will cut compared
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to b thick curboer sbeed kot shown in Fieo 0% ar the thin bnlly shosa
fin Fip TO0, 3t will b seei that wshere thie single bered Tenbves Sl ool
entemsg Ui wosd, ther Dave wr eer their war ot again, the oaclc
Lot Lkaly Lo e soial koo aod leaws o mocgh edge: Wil e
Loveled feee ol il Udn kodie showa in Fig: 101 the thin kenife dece
sk dig dons tho woosd fls enttizg action: bedop spocs nesrly compazatlc
i that of & wood seragr,

The desania bevel Is ool ol usesd, Bt veeadenally is fennd o che
ranifastare Al bardwosd flossiage,  As s appasent, the deoabls hevel
porliees the entlimg saltsn of e kotle aend pricluces un acton similar
1o that of a-scraper,

With denble beveled bifves, o power fs cequired. cuttng spesd
i reduaced, aad, on the acher hand, & siwostlar ot B obteined arsd o
mees sty mutang-edgs an the kol b= Setalned,

(remeral Hule for Beveling.  Te peourad; L can be ssid thos the
tencenoy Has heen fo atse a ton tapesed bovgl; Abis wenkedng the cuttive
edgn.  Inives hawe been eomdemied, when the Bt lagda oot lewsiog
sufficent metal to stend the strain. & prad genesl nile ds thal the lnsth
nf tae bevel, mensased along the bevel, =Hould e st least badied o
widsk of the koife, giving a 30 or grester degree bl For cxample, a
k=ife L5 thick should hove-ahoor R s

More immportunt thon che exacs arnple of Devel iz Ahe fael el 4f
NUCIines Ziibves wiTe owre freguentiy reakarpened the qualite of wock
sweeald b dsopnuved amuld the Life of the binde lenpthernsd,

Hectinn ©

Types of Cutter Heads

The four square bend is rapadlye dizsppeaciop due 10 B Ioeedoc-
tiom of hiphegpesd steel koivves and o the quicker adjislozent peesilde
witls vatular bype beed., COo the old foorside boad the =mives wwoae
ool by volabuing bolis topped inothe head,  Thiz %as changed Looa
grocscd vtels with o sguere keaded balt that eould beoslid sl o the
goingg of allgmnent with the sbots in the knifs, This ia showm b Fla, 102,

Whiere i1 s desived to trensfrem the ald squars-headsd Lepe o 4
high-rpend mackiig, this aozy S done by ardering the thick lerile witl
high-spend st cadiiiog face |the Désstom ¥ Lock Weld™ bnifel A& cap
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vzait-alesr by por owrer the bmife foo make the peternd catline ab e beoped
careilsr vather than sqoore, ns shown in Fig. 1050 I wopossivde, oo
1o Pawe the squere brpe bead replaoosd with the dreedor Lo thsk pedols
the zze of thin kigh speed krives

Fig. tE—1, Firet method uf u|_'4,||:|_|jr|%I cquare Tt koils; ¥ LawchTog Jud Lo Aol Gl
LR T\Tp-:ru- arfaries =i withh vongoy e bearing surfang 4, odopidag lead oo i Tighe
e EnwE

I il conmwectior, horeanes, 3 s wedl Looepesds / weedl-knomm mnas-
facturer of womlwoerkiag meckinery: © W gre qaite emphatic that the
sigars head slould ned be made e, Tl a oo head auppli=d.  Usonilr
the syuare Jpsd %ag designed for a spes] Besa then the roumd heads

Fig. 109, Thin sigh-apessd Biiveo and croewirh notehsd sguure hiid,
traved, and the extreces delicosy in halanving eduld bardly he provided
by & achanl tn mest thess speed reguizeuienis  They might Tetres
by & oew hesd From somecae specializing b s manafactues™
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The cirembar [icpd; as shown in Fig. 104, bas @ clamyp which presses
om the baclk of the kidle, e caop, 10 socoe coses, bovieg o ssercated

Fig- 109, —banmid eylindee el with Goir thin Egheapoed i,

surface whicls oteclocks with o sionilar mirface oo the bisdle,  “Tags belts
hald the clamp o place.. Arother bype of ciroular bead e abawn b

g, 108, —Foaned rpllndes pnd safery cop,  Toaes toem higseapend oot sies] knives.

Fig, 103  Tleese types of heads do niot rerpaine that the krife be notched
and are saltable for tee use of thio lknives,

Section 1

sharpening and Adjusting

Sharpening  Machine Kodves.—The ineressing wolse that g
moechine knife malkcs dudeg operaton, sagether with the fouehioess of
the planed mrfaos, wern the aperatar that che krife ghould be shac-
emped: Tretead of eoibiagg, o Jubl keife poands ac scrapes e wood and
teods to wear ont Che booings of the hend In addEtion, & odhe loets
I the hend and is Babde o develop smmall omeks along its cullzicp odpe
H run dull

Shurpecing maching kaves 15 on operntion requiring doss atbzition
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and preper squipment, . Asen expensive enife can be rubued by ioopeoper
prinding, it is wise sponomy to prevads proper Erindieg Gacdlides before
undectaking this job. Grinding mochines are bkt with a Lz elhing
parriape, which i moved by hand or geared  rack, aacd which permits
holing the nife at the desited aople toethe grinding wheel,  The knile
ia rernowsd from the cosriage at frequent intenmals to obecees che odpe.

Fig J0f—lirimding comeaws hieved o g 17, —Cirinding Hat Teval oo mischine
machine TTife, =%y 1

The bevel 15 sometizess groand concave by fhe cdanded comes of a
cup wheel, s shown o Fizo 1040, e aople between the Bodw elder aod
the spisndle of the cup wheel deteoooigs e aimoenl of coocavity.
Vensd practicd, howewer, s to good W o] fAat, wsing the 2faipdl
pdee ol & cvular whosd of 4t least 2e-nel diameter, a8 shomm in Fig, 107,
Lanabler whesls Troma 14w 30 inchucs bs diametsr are aasd, Tat we recom-
iend Lhe Baper whcel witly 57 24 el Rat face.

The wenndacturers of prinding and abresirs. wheels recommend
certain prades of eompozitlan for wamang berdoes of knives. Tt s
sometimes starer] ag s peoeral mls for cacban kmives, that the hardes
kniwes requine anfter stoara. I ia necensary to give grinding stones one-
tain fare, making gage that their surfaes is kepe frée of il nnd embeddad
particlea o gteel by dressing with 2 grinding whes] tonl.

Grinding Curbon Muachine Knives.—All carbon stes] lonives ares
gromnd aloely, with @ fres pley of smter oo the whesl. Caore is ceguired
to preersnt Heatdop of blade to draw the tempes ond render the edge
soft, ‘This drewing of temper and corsequent softoess fs usually iodi-
ceted by o blee color shoaing ot the edpe oo beck of the kaGte,  Owver-






