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Chapter I 

THE PB.OBLETII Alm DEFilUTIONS OF TERJrs USED 

Along with the development of tools has come the development of 

methods of how to sharpen tools. A good tool deserves good treatment and 

the more care it can be given the better quality the work that will re-

sult from its use. The quality of work produced by a craftsman is not 

altogether due to his sldll :in handling the tool, but also is i...nfluenced 

by the condition the tool is :in when used. 11The ability to sharpen tools 

properly is the first requisite o.f anyone aspiring to become a vvoodworker. 

) It ahra.ys pays to take tih,.e to sharpen tools, both from the standpoint of 

performance, as well as actual ti•'.:.e saved in the execution of the -work. 11 

(A-11, page 106) Care of woodworking tool and equipment is a determ:ining 

factor in how well a student ,dll complete a project in the school shop. 

The Need For The Study. For some time the writer has been observing 

in tour:ing various shops, especially the condition of woodvmrking tools 

and equipment and hmv poorly they have been taken care of by those who use 

them. This problem was suggested when the writer noted the lack of care 

and the carelessness in the sharpen:ing of woodworking tools and equipment 

folUld in the school shops. It would seem then that there is a definite 

need of special :instruction in the conditioning of woodworking tools and 

equipment. 

The Puroose ~ statement !?.£. the Problem. The purposes of this re

port are: (1) to describe the procedure and tools required for condition

ing sone of the more essential woodworking tools and equipment :md (2) to 

create an interest among those who are connected with the woodwork:ing pro-

gram so that there will be a better organized plan of teaching ncare of' 

Woochvorking Tools and Equipment" in industrial arts courses. 
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In this report an attempt has been made to give also a better under-

standing of the development of hand tools from prehistoric· to current times. 

The ·writer has chosen to sho-N the develo1Jment of the file and saw because 

more information seemed available for these t1To tools and perhaps they are 

the oldest tools knovm to man. 

Th . U ,. T1 • '"'-'-d _ ec. m.que~ SBG 111 ins 00u ~y. Considerable historical research was 

required to write Chapter III. Through a study of books found in the 

library on history of the ancient times some material was found. Free liter-

ature published by two leading manufacturers, Disston and Nicholson, also 

provided some information used. 

The survey method ,,as used in two instances. Ono vrhen letters were 

vrritten to each of the i'ive leadi11g file manufacturers, Atkins, Delta, 

Disston, Nicholson and Sin10nd.s, for information on sizes of triangular taper-

ed :files and another when a lotter wasvr ritten the Oliver :Machinery Company 

for information concerning the band sa,, brazer. 

Information has also been secured from other free literatiu~e publish-

ed by various reliable companies such as St&'lley, Norton, Cleveland Twist 

Drill Company and others. 'This literature was requested by Dr. DeWH,t Hunt, 

Head of Industrial .Arts Department, Oklalloma A. & M. College, and vras dis-

tributed among those in his classes. Valuable mformation was also received 

by the ,;riter in other c1asses he attended v1hile taki.."1.g work at Oklo,homa 

,.;.!.\.. (-t. 111. College . 

Delimitations of Terms. 'rhe vmrd 11tools 11 as used in this report, is 

limited by definition to: 

those hand tools which would. be most likely to be 
found in a woodworking shop, regardless ol' size, 
and vzhich requiI'e constant care or sharpening be
cause of wear resulting from normal use. 

11 Equipment in this report is limited by defin:i. tion to: 
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equipment used to maintain the tools above 
mentioned and also the accessories used on the 
most common machines, namely the circular and 
band saw. 
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Glossary ~ Terms ~ ~ ncare 2£ Woodworking T~ ~ Equipment." 

The defin.itions which follow have been developed by succeedin.g classes in 

the course "Care of Shop Equipment 11 as it has been offered in the Depart-

ment of Industrial Arts and Engineering ShopYrork at the Oklahoma A~ and M. 

College. When quoted, the source of the definition is shovm iri the right 

hand column. 

TERM 

Alemite 

.Anneal:L11g 

Arbor 

Bevel 

Bonds 

Brights 

DEFINITION 

A Type of grease plug to insert into 
a machine which makes it possible to 
use a pressure grease gun • 

Conditioning the steel. 

Retempering of a band saw blade at the 
point where it has be.en brazed. 

To break down crystals of steel from 
a coarse, formless, jumbled mass to a 
uniform texture by a heat treatment. 

The spindle or axle of a wheel. 

The spindle to Tthich a circular saw is 
secured to the machine. 

The center of revolution. 

The spindle of the grinding machine on 
which a wheel is mounted. 

The angle which one surface 111.akes with 
another ,men not at right angles. 

The angle ground or .filed on a cutting 
instrument to give back clea:rence. 

The fastening together of the particles 
as in gric'1.ding wheels. 

A surface which re.fleets light. The 
flat top of saw teeth after jointing. 
Same as flats 

BY YJH01I 

Disston 

Nicholson 

Disston 

Dis st on 

Norton 

Disston 

Norton 



TERM 

Cams 

Clearance, 
angle of. 

Combination 
saw 

Cross-cut 
Sa.11 

Cutters 

Cutter head 

Dado 

Dies 

DEFINITION 

A device mounted on a revolving shaft 
used for transposing rotary motion into 
alternat:L7lg, reciprocation or back and 
forth motion. 

Fingers on a saw filing mchine to move 
sa:w. 

The angle of the top of rip saw tooth, 
tops of jointer knives, shaper knives, 
etc. 

A saYt used for cutting across the grain 
or vdth the grain of the wood. It has 
two, three or four cross-cut teeth for 
each rip tooth. 

A savt consisting of cross-cut and rip 
teeth used for cross cutting, ripping, 
or miteri_rig. 

A saw used for cutting across the 
grain of the vmod. 

A saw consisting of cutter teeth used 
for cutting across the grain of wood. 

The inside cutters of a dado head. 

Inside cutters of a dado head having 
various thickness usually 1/161', 1/811 

or 1/411 • 

Inside plates or spacers of dado head. 

A device in which may be fastened cutter 
lmives. ·when assembled they are called 
cutter heads. May be used on any rotary 
cutter machine. 

Two outside c11tters and any number of in
side cutters fasten together to do a 
special job. 

Consist of two outside savvs .1/8" in thick
ness and any number of inside c1.rt.ters, width 
of l/16 11 , 1/8 11 , l/4n. 

A dado head consist of two outside smvs 
together ·with one or more fillers. 

The hardened metal faces in a s1va.ge. 
Used for s,.7aging saw. 
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Disston 

Diss ton 

Disston 

Ruthers 

Dis st on 

Disston 

Simonds 

Ruther 



TERM 
_,/ 

Face 

Facet 

Flute 

Ferrule 

Gauge 

Glazing 

Gullet 

·- . ./ 
Gumming 

DEFINITIONS 

A side or surface of anything 

The front of a sm1 tooth. 

That part of a surface straight wheel 
on which surface grinding is done. 

A very small surface such as one of the 
surfaces of a diamond • 

.A surface on an irregularly filed saw 
tooth. 

The grooves of a twist drill or tap. 

Two spiral grooves running along opposite 
sides of the drill. 

The metal band on one end of a handle for 
file, chisel, etc. To prevent from 
splittingG 

The end of the handle that the tang of 
the file fits into. May be coiled spring 
to prevent it from splittingo 

A standard of measurement for wire and 
sheet metalo 

A standard of measurement for thickness 
of saws. 

A tool used to m.easure thicJrs.11ess of saws. 
(Stubbs gauge) 

Filling up of tho interstices of the sur
faces of a grind stone or eme!""J wheel 
with minute abraded particles detached in 
grindingo 

The throat; the esophagus. 

The space between the teeth of a saw. 
The dust chrunber. 

A rounded throat between the teeth of a 
saw. 

The removing of metal in the gullet to 
lengthen the tooth as in a saw. 
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Ruther 

Norton 

Hunt 

Norton 

Cleveland 

Diss ton 

Diss ton 

Huther 

Norton 

Atkins 

Diss ton 
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Heel 

Hollow ground 

Hook 

Joint 

Kerf 

Lip 

_/ 

DEFINITION 

Removing of nicks or sharp corners in 
the gullet with a round file or emery 
wheel. 

Saw sharpening and shaping with a grinding 
wheel. 

Grinding the G'iJ.llet deeper -vdth an emery 
wheel. 

That opposite the point or toe. The back 
or cutting edge of a ske"iT. 

The portion of a cutter back of the lips 
or cutting edge. 

A surface that has been grom1d for clearance. 

Grinding army of metal on both sides of a 
circular sav; to prevent binding. 

Ground for side clearance. 

The shape of the bcmd saw tooth, usually 
hooked or under cut. 

When saw has less angle at the front of the 
tooth than those recor!vn.ended it is said to 
have :r.iore hook or pitch. 

A line along the fa,ce of rip sa:rr tooth m.11 
pass half way between the center and the 

· rim of a circular saw. 

To make the tops of the teeth an equal 
height. 

To make all teeth the same height. To 
make a circul8T saw round. 

An operation to insure that all teeth 
are cutting in. a porfect circle. Bring 
all teeth to the sa.'11.e height. 

The area removed ,,hen using a sa;w. The 
vn.dth of the saw :plus the set of the saw. 

The part which lifts out the r:aterial as 
in an auger bit. 

The cutti<."'1.g edges of a drill that part of 
the auger bit that follovrs the spur and cuts 
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Disston 

Norton 

Norton 

Dis st on 

Hut.her 

Disston 

Disston 

Simonds 

Nicholson 

Diosto~1 

Huther 
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Mill file 

Miter saw 

Nicks 

Point 

Protractor 

Rake angle 

Raker tooth 

Rip-saw 

Scarfed 

Set 

DEFINITION 

the chips. 

A single cut file used w'ith light 
pressure to produce a smooth surface 
on metal. Usually used in filing rip 
saws. 

A combination saw with six or more cross
cut teeth for each rip tooth. 

Irregularities in the straight line or 
cutting edge of a sharpened tool. 

The tapering end of anything pointed. 

The front end of a file or smv. 

The cone-shape su:dace at the cutting 
end is called point. 

A tool used for measuring angles. 

.An angle between the top or cutting sur
face of a tool and a plane perpendicular to 
the surface of the work. 

The angle of the flute in relation to the 
vrork. 

A tooth to free the kerf from the dust or 
shavings that are severed b7 the cuttii.'1.g 
tooth. 

Teeth to clear out the cut. 

The raker or cleaner removes the section 
left by the cutters. 

A sav, consisting of chisel 1:lke points used 
for ripping with the grain of the wood. 

Feathering or tapering the ends of the 
band saw be.fore brazing together. 

Filing a true taper where the saw is 
joined. 

To put i.ri. readiness as to adjust the teeth 
of a sa,rr. 

To bend teeth of saw slightly and unif orm.ily 
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Cleveland 

Nicholson 

J\Tichols on 

Cleveland 

Cleveland 

Atkins 

Nicholson 

Disston 

Huther 

Atkins 

Disston 
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TERM 

Shank 

Side 
clearance 

Spur 

Svrage 

Swaging 

Tang 

Template 

Throat 

Tm.st 

Ways 

DEFINITIONS 

so that width of cut made by saw 
1rdll be vrider than the savr itself. 

That part of the bit that fits into the 
chuck of the brace. 

The end of the drill that fits i..nto the 
drill press. 

The distance from one edge of the kerf 
to the savr, to prevent binding. 

Clearance to prevent b:L11d:ing or heating. 

Ground from rim toward center to decrease 
thickness. 

That portion of the auger bit that scores 
the outer edge of the hole. 

Tool used to form a saw tooth into a good 
chisel shape needed for ripping. 

To shape tooth by me2ns of a swage. 

To shape tooth of sa:w for side clearance 

A projecting shank prong, or tongue, as 
on a knife, fork, file or chisel, to connect 
with the handle. 

Is a portion of the tool which fits into a 
slot in the socket or spindle. 

The narrow portion of a file which engages 
the handle. 

A jig or pattern used to check work. 

That part of an auger bit that receives the 
chips from the lips and conveys them into 
the t,riist. 

That part of an auger bit that receives the 
chips from the throat and conveys them to 
the mouth of the hole. 

That 11hich a sliding table runs on as in 
bench saw. 

The surface on which a carriage slides when 
machine is operation. 
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Nicholson 

CleveJa.nd 

Dis st on 

Huth er 

Atkins 

Atkins 

Disston 

Cleveland 

Nicholson 

Irwin 

Disston 



Web 

Vfuetting 

Wire edge 

Zerk 

DEFilUTION 

The "\'Teb is the back-bone or support:ing 
section of a drill. 

The act of whetting or sharpen:ing on a 
f:ine stone. 

A turned rough metal edge left on the cutting 
· edge after grinding or filing• · 

An attachment used on machine for the use 
of a gun for greasing. 
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Cleveland 

A careful study has been made of the equipment and procedure neces-

sarJ for conditioning the tools mentioned in this report. The selection 

of this equipment and the procedure used in each case are not just the 

111-riters ideas but are documented and referred to those authors who are 

experienced in the care of woodwork'"ing tools and equipment. 



Chapter II 

PHILOSOPHY OF INDUSTRIAL ARTS 

Before a definite idea can be formulated, there must first be a 

definition of terns to be used pertai.T1ing to the subject to be discussed. 

Education, in general, is 11the developing of a ha:9py, useful, and success-

ful citizen. 11 (A-22, page 50) There seems to be no better way to express 

an educational philosophy tha..n. in form of aims and objectives. It would 

seem possible to state these aims and objectives in perhaps three general 

divisions such as (1) a· standard or i;:oal to be achieved; (2) the end to

ward vrhich the activity is directed; and (3) the desired change to be ex-

pected in the student as a result· of the directed. experiences. An edu-

cational philosophy then could be defined as "any philosophy dealing with 

or applied to the process of public or private education and used as a 

basis for the general determination, interpretation, and evaluation of edu-

cational objectives, practices, outcomes, need and materials of study.n 

(A-8, page 295) This ca.n be a part of a philosophy of industrial arts but 

industrial arts as a division of general education extends beyond these ob-

jectives to include mal'l.y other objectives not reached by general education. 
'fl 

Industrial arts is offered basfoally for' purpose of general education. 

Through the aid of industrial arts the pupil has the opporttn1ity to explore 

the vc1.rious fields of industry and to attain an extensive 1cnmvledge about 

and experiences in some of the work-activities found in industry. 1l. com-

mittee appointed by the United states Com.mission of Education, in its re-

porl, Industrial ~-I.!E.,_Interpretat,ion in .A...mericc:m Schools 2 defi..nes 

industrial arts as tta phase of .general education that concerns i tsel.f m.th 

the materials, processes, and products o.f manufacture, and with the con-

tribution of those engaged in industry. The learning comes through the 
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pupil's experiences vnth tools and materials and through his study of 

resultant conditions of life. 11 (A-lh) 

·wilber defLYles industrial arts as, 11those phases of general education 

which deals lNith industry--its organization, materials, occupations, pro-

cesses, and products and vd.th the problems resulting from the industrial 

and technological nature of society .. 11 (A-26, page 2) 

Selvidge and Fr-ykluncl, in PrJnciples of Trade and Industrial TeachL.11.g, 

,·,hen writing about what the industrial arts prog-.cam should include, list 

eight objectives (A-20, page 36) vrhich 1-;ill be used as a basis for 11A 

Philosophy of Industrial .Arts.u 

1. A Well Developed Interest in Industrial Affairs. Vrith the in-- -
creased mechanism of our mode of life, it is becoming increasingly desirable 

if' not necessary, that every person has an understanding and a broadened 

appreciation of industry and its affect on modern lH'e. Young people are 

very alert to their surroundings and curious as to what goes on about them. 

The present day homes and communities do not afford a real opportunity for 

a good understand~_ng of the every-day work life and. there is, of necessity, 

a great need for such an education to bridge th..i.s gap. 

Interest in mechanical occupation and the conditions and problems of 

industria_l emplo;yment are not innate in the i..11.dividual but the interest 

must be created. 11The typical industrial arts shop probably falls short 

of giving maximum service to this goal, but industrial arts has within its 

area of instruction the greatest opportunities af.forded by the school cur-

riculmn in this important field of education ........ 11 (A-5, page 2.52) 

The L'1dustrial arts has, then, at its command the possible resources 1,r.i.th 

respect to t,he tools and equipment needed, to promote such a program where 

the student can explore and understand our mdustrial civilizat:ton. 
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2. How to. Care ~ and ~ Properly the Things We Buy. Students 

should be taught conservation of me,1.terials and equipment. Perhaps waste

fulness in one of the greatest evils in our land today. This can be an 

outcome of improper training. Care and use of the th:L.Y1gs vre buy 11 :L.""lvolves 

knowledge of some of the elementary principles of science such as the a

ffect of heat on metals, affect of moisture on 1rood, rust, methods of pre

serving materials, ho-vr the electric current works, how to trace the lin.es 

of power through mechanism, the principles of machines, lubrication. 11 

(A-20, page 40) 

These things involve certain fundamental concepts rather t.han much 

skill. Over a period of a yeEJ,r, tremendous losses occur from the affect 

of water alone on materials. Elementar;y electricity should be taught the 

student so he can make his ovm minor repairs such as locatir1g a blmm fuse 

or repairing a bad le.mp or iron cord connection. 

The student, 11 shoulcl be taught hoy,r to care for and preserve materials, 

ho-w to care for equipment and furnishings in the school a..."1d home, and how 

carefully and thoughtfully to correct, without darnage to the article, any 

difficulty that may appear. 11 (A-20, page 41) The writer feels that this 

objective is a key ob,jectiv:e to this report in that it gives adequate 

reasons ·why care of tools and equipment should have a place in an industrial 

arts program. 

Students should be taught to discern between good and bad practices 

or uses, vrith what they buy. If a piece does not fit in its place proper

ly, it should not be forced but should be examined to locate the reason for 

the improper fit. The student shoulcl also be taught that pliers or a simi

liar tool should not be used directly on a polished surface. These 2xe 

only two examples of the care and use of the things vrn buy. 
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3. Appreciation £f. ~ }.Jprkmanshin and Good Design. This m8,Y apply 

to the workmanship of others as well as that of oneself. Regardless who 

produced the project the student should be taught to base his judgement 

upon sit11plicity, adaptability, proportions, h2,rmony, and quality of the 

finished product. 

Perhaps this could mean also having a good consumers knov:ledge. Friese 

says nto foster appreciation of good mcc1.terials 2.nd -vcrorkmanshi:p for in

telligent and discriminating selection of manufactured products for home 

and business consu2ption a11cl proper valuation of substantial and beautiful 

construction in enviro:ri..ment. n (A-7, page 93) Merely talkii"1.g about this 

is not enough but the student should be taught to discern between the fad 

and the quiet, substantial, or satisfying design; for example the difference 

between modernistic and modern furniture. 

4. Interest E2 Achievement. Early in life the student should be made 

to discover his likes and his aptitudes and should be encouraged to learn 

to do at least a few things well. A person likes to do things he can do 

well. From the very first, regardless of the smallness of the project, 

good -vrorkm.anship should be required. ~J doing this a pride can be develop

ed ,vithin the individual because of the thincs he can do well. Anything 

worth doing is worth doing vrell. Well sharpened &.'1.d 1trell cared-for tools 

makes it easier to complete a 11ork job creditably. 

Selvidge and F:ryklund say, 11Fride in one's ability to do things is 

one of the best guarantees of good citizenship. It can be acquired only 

through successful accomplishments ••••• 11 (A-20, page 44) This pride can 

be developed to the extent of moti-1.ration yet one should be humble about it. 

Praisi.<1g a boy for s0111e acconplishment j~ deserving -iliill create interest 

but praise or approval of a piece of 1Nork beyond what it r iglrtly deserves 
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will lead the pupil to lower his ideals and thus decrease respec.t for 

himself. Interest in attaining high standards of vrorlcrnanship may result 

if high st&,.dards are required. 

5. _Self-discipline ~ Initiative. In m1 AV.A Bulletin Ini,proYing 

Instruction i£.._Industrial Arts, this statement is found: HThis is a 

responsibility of all tec1.chers but one for nhich industrial arts teachers 

possess peculi8.r readiness. They have unusual opportunity to build self-

confidence, judgement, idealism, reliability, obedience to authority or 

valid custom, i..Y1genuity or self expression. 11 (A-22, page 5h) This is 

possibly one of the greatest aims of the industrial arts program. Little 

or nothing: ca11. be accomplished. ?rithout self-discipline and initiative. 

:Mays and Casberg., in their book, School Shop Administration, when Yiriting 
~~~ ----. ~~~~~~~~ 

of school shop dscipline state, "self-discipline is en aim of education 

and this is as true of shop teaching as of any other. u (A-16, page 147) 

This discipline comes from within the individual but c2n be guided 

and partially controlled thi4 ough guidance of others. It is obvious that 

the necessity for orderly procedure and c2Teful controlled management of 

the hands, body muscles, tools., m2.terials and machi.nery necessitates the 

importance of teaching constant self-management. Students are perhaps the 

first to notice poor mangement and they in turn lose confidence thus los-

i..11.g sell-discipline. Teachi.ng self-discipline then should be considered 

as a means to an end in shop discipline. 

6. Orderly Performance. A completion of g job in an orderly fashion 

will result in the job being done more completely and much more efficiently. 

In encountering a job there should first be an analysis to find out w·hp.;'c. 

is required, then formulate a plan as to the execution of that job. Thin.k-

ing or reasoning a job through before attempting to ste.rt it is a very wise 



15 

decision. Students should be taught this. 

In the AVA Bulletin, the objective, Orderly Performance, is nto 

develop in our pupils the habits of thoughtful, careful -work of ari:y kind 

and the forsaking of loitering and -r;aste •••••• Once established in youth 

and in school, they vdll c.c1rry to adulthood and to the work of the busy 

and exacting -aorld.n (A-22, page 57) He will then be more dependable in 

connection 1rith tasks that are assigned him. 

Dr . , D . . aw:Lngs ~ 1 esigns. To the skilled vrorker in industcy, dra:wing 

is becoming more and more desirable. 110ur industrial arts work affords 

very effective means for the development of reading knowledge and of the 

ability and desire of self-expression, both freehand and by use of in-

struments. 11 (A-22, page 57) &'uch an objective is meaningful only in 

industrial arts. Its not enough to discuss only the design but a knovrledge 

of construction and the opportunity to use this lmowledge is most essential. 

8. Elementacy Skills. According to Selvidge and Fryklund these 

elementar<J skills should be taught, 11in the use of the more common tools 

and machines, and i..n the method of modifying and handling materials, in 

order to make them conform to our needs. n (A-20, page u6) This can be help-

ful in rendering him proficient in the occasional and minor mechan:l.cal tasks 

encountered by the average adult. It can aid him in finding an avocation 

and by so doing help him. to make worthy use of leisu:ce tirne. Much of the 

waste fo1md in our home-life today is from a lack of knowledge of how to 

repair and maintain the mechanisms in our homes. Often safety is over-

looked because of ignorc"'illce to the dangers that are around us. Not lmo:w:i.ng 

the mechanics of many of these dangers and hoy, to fix them multiplies the 

danger at hand. 
/ 

The Place _of_ Cc1.re ~ w·ood Working Tools and Equipment in Industrial 

Arts. Often, to many persons, a tool is just a tool and regardless of its 
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condition, it can be used just as efficiently as when properly cared for. 

There, perhaps, was never a more eroneous thought. Tools, when dull, can 

be nm.ch more dangerous than when properly sharpened. Also the usi.11g of a 

dull tool results in poor workmanship. Tools left uncared for results in 

wastefulness. This, :indirectly, reflects on character. 

Ericson, in his book, Teachin~ ~ Industrial Arts, (A-.5, page 114) 

states, 

n (1) This type of work gives training that cannot be ha.d in regular 
shop -..ork, and is likely to be valuable later: (2) the spirit of 
cooperation and willingness to step into emergency situations is one 
of the most valuable assets in life and vocational success: (3) some 
students are not particularilv inter 0 sted in the regular routine and 
would rather work~ on special problems: (4) there a;e exploratory 
and guidance values i.11 this work of emergency training--it o:pens a 
vision of new fields of vocational opportunities. 11 

The time to start this training is while the student is learning hmv 

to use the tools and equipment. He then learns why a plane iron is ground 

at 22!0 and can also be convinced, -while using, that this is perhaps the 

best angle. 

Learning from instruction and a source of knowledge is much better than 

learning through trial and error. It is less expensive and in most cases, 

the individual is not equipped for experimentation. The 1:Iriter, therefore, 

feels that the care of woodworking tools and equipment has a definite need 

as an integrate part of the tea.ching of industrial arts. 



Chapter III 

HISTORY .AND PHILOSOPHY OF TOOLS 

Little is kno~m of man in his primitive age because the implements 

used at that time were made of wood 'Vihich has deteriorated dovm through 

the ages leaving no trace of what they were like. Tu place of his crude 

wood knives, w.a.11 sometir,es found a stone 8:nd used the ragged edge of it. 

11Yi11en he learned to shape the stone to. suit his need, and thus produce a 

rude tool or ·weapon, he entered whe.t we now call the Stone Age, more t1k1.n 

fifty thousand years ago.n (A-1, page 5) 

It is hard to tell just what tools were discovered first but :9erhaps 

among the earliest hand tools kno1m to man are the saw and file. Ancient 

, man, when abrading or filing an object, used scmd, grit, coral, bone, fish 

' "!fl" 
skin, gritty wood, end stones of varying hardness to aid h:iJn in the process. 

I S 

No one knows definitely when the sa-vr or file was first used and it seems 

reasonable to believe they were discovered rather than invented. 

Ancient Development •. E°'.ridence of the use of the file is recorded m.aey 

years before the time of Christ. Early as the reign of King Saul, about 

the year 1090 B. C., the file is mentioned. 11But all the Isarelites went 

dovm to the Philistines, to sharpen every man his share, and his coulter, 

and his axe, and his mattock. Yet they had a file for the mattocks, and 

for the couJ.ters, and for the forks, and for the axes, and to sharpen the 

goads. 11 (I Samuel XIII:20-21) other he,d.ng tools are also mentioned much .. 
earlier than this ti2:1e but before a sharp edge could be made there must 

have first been a method of abrad:lng or wearing away the excess to gain 

this edge. 

\ .) 11Archaeologist estimate that the saw dates back to at least the 

Neolithic, or Later Stone Age. 11 (A-3, page 88) This suggests that savra 
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were made from flint for metals had not been discovered at that time. 

These saws varied in length but were used mostly to ma.i::e ornrunents from 

bones or soft stones. The teeth were made by chipping the edge, leaving 

a sharp irregular tooth. Although these tools were very crude in form, 

slow and laborious to use, they doubtless served the primeval man well 

throughout the stone age. Marked development can be noticed between the 

early stone age and the later stone ages by the degree of fineness of 

chipping of the flint. 

Striking resemblances are seen in the ancient tool even though they 

were discovered in different countries. America's earliest records of 

ancient man were found in Foslom, Hew Mexico. His tools consisted of flint 

with ragged edges made by flaking and was very sirr.ilar to those found in 

Europe. "The oldest saw of the historical area was found at Ur of the 

Chaldees in Mesopotamia. 11 (B-18, page 2) Their time dates back to ap

proximately 6,000 or 7,000 years even antedating Abraham by twenty centuries. 

Tools other than the file and saw were also made from stone. The 

flint fist-hatchet, a pear shaped stone of about nine inches long with a 

cutting edge on either end, was a very versatile tool of those days. It 

was held in the middle with the fist and could be used in various ways. 

Some of the more common tools besides tho fist-hatchet were the gravers, 

scrapers of various shapes, tap-borer or a digging tool, and notched tools. 

Some of the bone tools were the needles, arrow straighteners, and harpoons 

or fish-hookso 

rtMetal reached southeastern Europe not long after 3000 B.C., but in 

western and northern Europe it was almost 2000 B.C. before the beginning 

of the Copper .Age, which soon becrune the Bronze Age. 11 (.A-1, page 222) It 

must not be supposed that with the coming of metal, stone tools suddenly 
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were useless for many of the more co:mmon tools such as knives -vrere still 

made from stone. Hovrever the introduction of metal meant a rapid advance 

in civilization. 

The invention of the first metal sav; was claimed by the Greeks. They 

boasted of getting the idea from the ja:rrbone of a .fish. A more reliable 

evidence, however, is supplied by the pictures of sa:ws on the Egyptain 

monuments. These saws were only slightly better than those mnde from stone. 

Perhaps it is due to the inefficiency of bronze as saw materiaJ.. 11.Jl.n al

most perfect cast for a bronze saw· 1Yas found in the ruins of an ancient 

la.tee dwelling of Switzerland.II (B-18, page 3) 

One of the most interesting characteristics of the em"ly Egyptain 

bronze saw was that the direction of the teeth pointed back. The cutting 

action, then, vms on the pull stroke rather than the conventional saw of 

today which cuts on the push stroke. The modern ?apanese saw still employs 

the use of the pull stroke. The construction of the eaxly Egyptain saw 

consisted of a bronze blade vrith a leather handle. Some saws even appear

ed to have a tang which was inserted into a handle. 

]Jany preM.storic files were made of bronze and fashioned with rounded 

backs and a flat surface for rubbing. They had an astonish:i.ng likness to 

the files of today. They were approximately three and five-eights inches 

in length, three eights i.'l"lch in width, and one-quarter inch in thickness. 

11The Eg-,.yptains of the Lisht Dynasty, about 1200 to 1000 B.c., made 

small rasps of bronze, as several specj_mens have been found which could be 

more or less accurately connected with that time. 11 (A-3, page ll9) They 

appeared to have been made of sheet bronze. Holes were punched through the 

metal with a sharp pointed instrument and then coiled J.nto a conical 

shape vrith the sharp points protruding to the outside. These acted as theth. 
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Early ~evelopment During Iron Age. Vfith the development of iron an 

entirely new era ·sas introduced. Previous to this time any material used 

was very inefficient because of the lack of property to be sharpened and 

to main.tain a sharp edge. Work ·was slow and rrru.ch patience and persistence 

were required to operate the old tools. Novr a metal -vras discovered that 

had the property of '~:eing formed to a desired shape, such as a sharp edge, 

and cm:i.ld be maintained by abrading or whetting it agai.rist a stone. 

11 The Assyrians, who v,rere about the first race to profit by the dis

covery of iron, made a straight rasp of iron of lrvhich an excellent example 

has been found, the form of 1,•rhich is exactly like that of modern ti:mes. H 

(A-3, page 120) No doubt the ancient man wns quite clever in originating 

tools. Some ancient Roman files that have been .found shm,r evidence of pro

ducing the teeth on the file by filing. This was replaced by cutting vtlth 

a chisel made from a good grade of steel. The later method seemed much 

faster and more efficient. 

Parallel with the introduction of the iron file was the saw made from 

metal. During the middle ages a MorLl.(, St. Dunstan, produced many wonderful 

things, and greatly improved those rastal tools of that dny. Some time 

later another monk, Theophilus Presbyter, gave the i:mrld several formulae 

for tempering iron instruments. Once the file had been forged to the de

sired form it was smoothed then the teeth were cut on it. 11He describes 

the hardening process very clearly, and, curiously enough, it does not differ 

greatly from some present day methods." (A-3, page 122) 

In about the year l)..i-90 A. D. the fir~t knoTill attempt to cut files by 

me,chine was invented by Leonardo Da V:inci, a noted painter, scientist and 

e11gineer. Little recognition. was given him, hovrever, and in 1750, Chopitel, 

a Frencr.un.an, invented a machine which actually cut the files. 
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!!The circular wood saw, as wo know it today, was invented in England 

in 1777 by Samuel Miller, although it has been claimed that circular sans 

were used in Holla...11d nearly a century before. 11 (B-18, page 4) At the 

close of the eighteenth century, woodworking vras still done by the laborious 

hand method. The few attempts at inventing machines had proven nearly use

less, however, this was the marking of a new area of :L.'1dustrial revolution. 

11Iland methods were giving 1Yay to the nevrly_ invented machines in ma..11.y differ

ent fields, notably in the textile industry, and woodworking was soon to 

undergo t.he same revolutionary change. 11 (A-9, page 2) In 1799, Samuel 

Bentharu succeeded in inventing several machines where ten unskilled men 

and one machine could do the vrork of one hundred and ten skilled men. Be-

cause of the success of this experiment, money wa.s given him by the govern

ment to further perfect the circular savr. 

Current Development. Machines and l:1.c111d tools are no longer made in 

a crude manner but has become precision 1Nork. Many machines were invented 

such as the planer, jointer, and the :i-rrore versatile variety circular sa:vf. 

Improved methods of mci.king high grade steel makes possible better hand tools. 

Early .American and English furniture ·was often the product of a very proud 

and skillful craftsman vrho prided himself in his fine hand tools. Most of 

the work was done Yd.th hand tools and the early cab:iJ1et me1cer boasted of 

his choice of steel that went :iJ1to the :making of the tools. Many times these 

were made by the craftsman hi~self. 

Although basically the smne, hand tools have been constantly t'hder

going changes. Today vre have the iron bed hand plane :instead of the wooden 

bed. The files vre now have are a precision iri.strument and are made accord

ing to the United States Bureau of Standards. 

The file and scwr will be used by the writer to show the current 
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development of tools. Both are ver.J good examples of the exactness of 

their manufacture and both show the development of the high grade steels 

that are used in tool making of today. 

nThe making of files which are both high in lasting qualities and 

correct in design for the various kinds of materials, products, finished 

and -rrorking conditions for Yrhich ihey are intended. is an industrial science. 11 

(B-2.3, pe.ge 9) To fit the needs of industry today, more than 3000 kinds, 

sizes and cuts of files have been made to increase efficiency of i.nrk on 

the various kinds of metals used. 

The expert manufacture of a file goes far beyond the walls of the 

factory to the research laboratory. Here the study is concerned with the 

file steel, file design, file performance, and the metallurgy. A high 

quality file must first begin with high quality steel. ·The process of pre-

paring and fi..nish=i;ng the file involves forging, anneal:ing, smoothing, cutting 

hardening, and finishing. 

The forging shapes the point, body, and fong of the· file. Annealing 

conditions the steel c1nd to b.sure u.Diform grain the large furnaces are 

expertly controlled and the heat is kept under strict Jabor~tory conditions. 

The file 1s then ground to remove scales, then drawt'iled to :insure even 

filing surfaces. A machine then cuts the teeth on the file blank. The 

-
file is again heated and hardened. After hardening the teeth are sharpen-

ed and prepared for service. During all of these operations the file is 

carefully watched and inspected. 

The same care is given the making of the saw. The heat furnished by 

the furnace is controlled to the closest degree and laboratory supervision 

is exercised over every process. Though the use of high quality steel is 

essential i.'1 making a fine saw, careful and skilled workmanship is also 

required. 
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\ I ,,., There are many operations to the making of the high grade smrs. These 

operations are shaping, temperi...'1g, taper gri.7ld.ing, tensioning, setting, 

sharpening, and finishing. The sav, is shaped to produce a good balance 

then tempered to insure cutting points that remain sharp and retain their 

set. Taper grindiJ:g makes the saw blade of proper thickness and gauge a-

long the edge and on back. The saw is tensioned to the sure it vdll stand 

up L'1 the cut, then it is set accurately. It is then expertly sharpened 

and finished so as to give the saw a nice appearance. During these many 

operations the saw is checked and ins-pected many_ times. 

Manufacturers are contmually striving to per.feet better steel and 

processes so as to :maJ<:e their tools of higher quality. Hand t cols are to-

day made with precision machinery and those using them nm'r enjoy the pro-

gress and development which started thousands of years ago. 

'- __ ,; 

-
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Chapter IV 

CARE OF HAND TOOLS OTHER THAN SAWS 

Often when observing tools in the work shop or homo and farm tool 

kits, poor conditioning of tools is noticed. In school shops it is very 

important that these tooks be kept sharp for "it always pays to take the 

time to sharpen tools, both from the standpoint of performance, as well 

as actual tine saved in the execution of the work." (A-11, page 106) 

, \~1en tools are in poor shape, lack of efficiency results. If good work

manship is expected, tools must be properly sharpened. 

This chapter covers the sharpening of the following hDnd tools: 

the auger bits, marking gauges, cabinet scraper, hand scraper, lathe tools, 

pocket knives, plane irons, screw driver, spoke shave, wood chisels, and 

twist drills. 

§.harpeni:i},g_ Auger gits. Rest the bit on a board with the scrm-1 point

ing up and file lightly on the front edge of each spur. Use an auger bit 

file. Never file the outside of the spur because this will destroy the 

clearance of the bit and will definitely impair its cutting action. File 

the under face of the cutting lip illld try to ti.aintain as nearly as possible 

the original clearance angle. The general angle should remain the sa.'ne. 

H.est tho bit on a board with the screw down and file the cutter on the 

upper edge only. File off the sar.i.e amount on each cutter. It is essential 

that both cutters be on the same level so they will cut chips of equa.l 

thickness. 

References: A-2-31+, A-4-142, B-22-6, B-28-2. 

~harpening ihe Qabinei Scraner. The cabinet scraper is a faster cutting 

tool than the hand sc;:-a.per and therefore is sharpened at a more acute 

angle. First file the scraper iii th an angle of approximately 60° to 75°. 
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Then pla.ce the scraper in a vise and burnish the edge over by drawing 

burnisher at about 15° and finally at about an a.ngle of 8°. This puts a 

hook on the edge which cuts, or shears off the fiber ends thus givin.g a 

very smooth cut. 

References: B-18-53, B-33-57 

Sharpening ~ Scrapers~ Clamp the scraper to be sharpened in a vise 

and remove old edge by holding the file flat against the side and filing. 

File the edge at 90° by holding file so that line of teeth are perpendicular 

to f a.ce of scraper, then draw file until the edge is squa.re. Yfi th a burnish

er or a vrell tempered chisel, turn edges. Hold burnisher horizontal and 

draw stre.ight across the entire length of the edge. Repeat this operation 

two or three times then hold the burnisher about 5° to horizontal and again 

repeat the operations. A very high grade of Bharpening can be done by first 

whetting the scraper edge before using the burnisher. 

Reference: A-11-112, B-33-57 

Sharpening Marking Gauges. 'l'he spur may be removed from the bearn of 

the marking gauge by loosening a scre-w. Sharpen the spur in much the sane 

manner 2.s a pocket lmife would be sharpened. 

Sharpening Lathe Tools. The gouge is perhaps the most difficult lathe 

tool to sharpen. The angle on the back side to the cutting edge should be 

30°. Hold the tool horizontally so that the back edge to be grouI1d is 

parallel with the cutting edge of the stone. Revolve the tool slowly be

ing careful to maintain a proper angle while it is rotated. The round nose 

is ground in exactly the same manner as the go1:-ge. 

The part,ing tool is hollow ground and has an i.'1cluded angle of' Lto0 • 

The cutting edge is ground at 90° Yrith the body of the tool. 

The skm1r is somewh2c"G diffe!'ent from other lathe tools :Ln that it has 
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a bevel on both sides and the cutting edge is not at right angles to the 

sides. It is hollow gro1ll1.d and ground1T.i..th an included angle of 24° or 12° 

from center line. The cutting edge is ground 15° to 200 less than 90° or 

700 to 750 ·with the side. Ca.re should be taken to keep the cutting edge 

horizontal with the face of the stone so as to maintaiI1 an even bevel back 

from the cutting edge. 

All lathe tools should be whetted to remove burrs and to insure a 

smooth sharp edge. The slip stone is used on the inside surfaces, while 

the outside surfaces may be whetted. on a standard oilstone. 

References:- A-11-116, A-15-14, C-1 

Sharpening Pocket Knives. To Fake possible a keen edge on a knife, 

it must be ground so that the blade is very thin at the edge. Hold the 

side of the lmife blade against the side of the gri.riding wheel and grind 

from the edge to the back of the blade. This will insure a long bevel 

~d will reduce whetting considerably. The edge will not become blunt 

nearly so soon. Lay the blade flat on the whet stone and whet alterna:t.ely 

one side then the other until no bright spots can be seen on the edge. An 

added keeness can be given to the edge if the blade is stropped. 

Reference: A-2-37 

Sharpening Plane Irons. Plane irons are hollow ground to an angle 

of approximately 22}0 , vtlth the cutting edge at 90° to the side. The bevel 

is uniform and straight a,cross except that the corners are slightly round

ed. Whet the plane iron by placing it first beside the plane and l01'1er 

it slightly. This angle 11'rill be approximci.tely 35° to 400. Y\lhet the bevel

ed edge, then whet a few times on other side holding the iron flc,t on the 

stone. Whet last ti-,e on bevel side. 

Ref er enc es: A-2-13, A-4-44, A-6-188, A-12-83, C-2 
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S~~ing §ere! Drivers. Hollow grind the blade of the screw driver 

on both sides to the thickness of the slot of the screw· to be driven. The 

width of the screw driver should be approximately the same as the dia.-neter 

of the head of the screw. Grind the face of the blade a distance of about 

} 11 • This will give a sufficiently hollow ground fit to insure the sicles 

to be parallel at the point of the blade. If the blade has been chipped 

or damaged and a new blade nrust be formed, then the sides should have a 

raclius of approxi..1J1ately the Scl...me as a circle ·whose diameter is the same as 

the ·width of the blade. VJhen grinding a screw driver it is always well to 

have a screw of a size the screw driver is to be ground. 

Reference: A-2-l.J..i., A-h-66, A-6-192, .A-17-40 

SharpeninE_ Sp~ .?h~~· The spokeshave is ground in a very similar 

manner to the plane iron. It is ground to a bevel of about 25° and whett-

ed just like a plane iron. 

Sharpening yr9od Chisels. Grind the wood chisel straight across and 

to a bevel of about 22i-0 • Care should be taken when grinding so as to not 

burn the metal. This will destroy the temper and render the chisel soft 

thus causing it to lose edge very easy. Vlhet at the same bevel a.s the 

chisel is ground. ·whet first on the bevel side then on the face side. 

References: A-2-44, A-6-56, C-2 

Sharpening The TrJist Drills. A drill has two cutting lips that are 
... ---------

ground to the same length and at an angle of 59° to the cent.er line or nso 

included angle. Hold the drill in both hands at 59° to the face of the 

stone. Place the cutting lips to the face of the grinding wheel. With 

the drill in the same relative position raise it up and forward keeping it 

against the face of the stone. This makes the heel lovrer th1n the cutting 

lips. The angle this mE1rns vfith the point of the drill is called the lip 
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clearance angle and should be from 8° to 12°. 

References: A-19-22, B-5-9. 

A list of tools and equipment needed for the operations mentioned 

for conditioning hand tools is given here:: for the auger bits, one or 

more auger bit files; for the cabinet and hand scraper, a burnisher, a 

flat mile file, an oil stone, and a vise; for the marking gauge, a file 

and an oil stone; for the lathe tools, pocket knives, plane irons, spoke 

shaves, a wood chisel, a grinding wheel, an oil stone, and possibly a 

strop; for the screw driver and twist drill, a grinding wheel. 
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Chapter V 

EM.ERY WHEEL GRINDERS AND OIL STONES 

Perhaps a grind:ing stone could be thought of as a milling wheel i;Iith 

thousands of small cutters on it and at each revolution of the wheel, tiny 

particles of metal are removed. Because of these thousands of cutters re-

valving at a high peripheral speed, care must be taken when selecting the 

right wheel for the job to be done so that the proper consideration vvill 

be given to the bonding, rim speed, and abrasive. 

Grinding wheels can be used in the shop r:Jhen finishing materials to 

1; very close li.-rnits or they cEn be used for the removal of excess metal where 

lirllits are meaningless. In this chapter, only those grinding wheels used 

for sharpening of v,0odw-orking tools, will be considered. The type of grind-

\ _.,, ing wheel needed for shar-pening v,oodvmrking tools is one that ·will be easily 

trued and -vrill i;,,i.ve a smooth surface to the tool being ground. 

Truing Up Emery VJ11eels. To true up or dress an emery ,:iheel means to 

remove a sw.all layer from the face of the vrheel thus makin.g the outside 

edge of the wheel concentric with the axis or center of the wheel. 11Jhen 

grinding wheels become clogged nith oil, dirt, particles of steel, glazed, 

sometimes vmrn out of round, then trui.11g is necessarJ in order to make 

the wheels efficient for grindj_ng again. 

There 2,re tvm comJnon methods of truing an emery wheel. One. is by 

using the star emery wheel dresser and the other is to use a diam.and point 

dresser. Unless precision work is to be done and for all practical pur-

poses, the star emery wheel dresser is satisfactory. 

The star wheel dresser consists of a cluster of star wheels mounted 

on a shaft and separated by thin steel discs. These are mrunted fo. the end 

of an iron holder. To true the stone first rest the heel of the iron holder 



29 

on the tool rest and as these star wheels are brought in contact with the 

grinding ·wheel., they revolve 2.t high speed Efild in doin.g so remove or cu·t. 

avmy the surface of the stone thus truing it. After considerable use, 

the star vmeel becomes worn and must be replaced. 

In truing vrith the diamond, rest the holder against the tool rest 

and move the oxe.sser fro!'l one side to the othe..r. The diamond point, is much 

harder than the g-rind:u1g vrheel and as it comes in cmtact with the -,;:,-heel 

it removes a layer of the surface. For precision turing the dia.mond point 

is mounted in a holder that vrill move to one side and the other alvm.ys 

parallel to the face of the grinding wheel. This gives a perfectly even 

cutting face on the grind:ing T-rheel. 

Reference: A-4-355, A-S-135, A-10-10, B-24, B-2.5 

Selecting Emery VJheels. Before replacing an emery wheel, first con

sider the type of 1:iork to be done and the motor speed. From these tvK> 

facts can be determined the abrasive and the type of bondmg needed. 

The abrasive does the actual cu.tti.ng and can be purchased in 

several diff err-:,nt grai.n or grit sizes :indicated by the number of openings 

per linear inch in the screen used to size the grain. 

The bonding is the cenent:ing or holding together of the abrasive. Per

haps seventy-five per cent of the grinding wheels use a vitrified bonding. 

For special jobs other types of bonding are used. This bonding is graded 

indica,ting the relative strength or holdi.ng pmrrer of the bonding. In 

general, the stronger the bonding material the harder the grade. 

Perhaps a good rule in select,ing a stone is the higher the -wheel 

speeds, with relation to vrnrk speed, the softer the wheel should be. 

Vitrified bonding can be used for speeds up to 6500 s.f.p.m • 

. References: B-2h, B-25 
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Replacing Emery Wheels. A good safety precaution in replacing a 
;.-c_ -- • - ' ......... ~ ......... .i. • ..-

I ...,) grinding wheel is to ahm.ys be sure the motor does not turn the isrind:ing 

wheel in excess of the speed marked on the wheel. If the wheel is large 

never roll it along the floor because the edges might chip. Before placing 

in the mand.rel tap the wheel gently to see if it has a clear ring which 

indicates sound structure. Both flanges should always have the same di-

ameter and be at least one-third the diameter of the grinding wheel. There 

should also be a blott:i.J:1g paper nasher on each side of the ·wheel. After 

mounting, tighten the spindle end nut :firmly but noT.r excessively. 

All good Tm.eels have been tested to a r.1.aximum speed and will be mark-

ed as such. Vlhen first starting the rotor after mojnting, stand clear and 

turn on the motor sm.tch and allovr to run for a short ti.me. If there were 

any possible hidden flaws this will give the wheel a trial run. 

Reference: B-26 

Care of Oil Stones. The oil stone should be kept moist at all times. 

to allow it, to dry vri.11 cause it to harden. After using ea.ch time the 

dirty oil should be wiped off and -rThen not in use a few di"ops of clean oil 

should be left on it. The oil stone should also be protected by keeping 

i..n a box while not in use. Use an oils tone oil made of half lubrication 

oil and half kerosene. 

When using the oil stone the entire face should be used to prevent 

uneven wearing and hollovdng out, the middle. A separate stone should be 

used 1Nhen sharpen:i.J:1g such tools as the gouge or romnd-nose tools. 

If the stone becomes glazed or g1.ui:1,.:1ed up, they can be cleaned with 

ammonia. If not then a piece of abrasive paper or cloth may be used. Vi'hen 

the stone becomes worn or hollow in the center, it can be sharpened or re-

faced by grinding on a iron plate. This is done by first plac:i.J:1g grinding 

compound on the true face of the cast iron base then rub the stone over it 
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j_n a circular or f ornard and backv;ard movement. This will 1rear the oil 

stone 1mtil the face is t11w again. 

:R.ef erence: B-2li-25, C-3 

'rhe gr:i.nding nheel and the oil :::: tone are absolutely necessary is all 

shops '\Vhere sharpen:L11g of tools are done. For th:Ls reason it is very :L-n-

portant ·t.11.at good care be taken fo choos:,ng the -.·:if)1t stone for the job 

to be donn and thcrt; it be kept in 1Jro1J,3r conclition .for rn2__x:i.ml1111 
.0.0. 0 A e1. _;, 1 ci ency 

Trhen conditioning the tools. The, L"'lclia oilstone made by the Norton Company 

is recommended for the school shop. Buy ·cHo stones l" x 2u x 011 in size, 

one medhrrn grade and on,s fine. 
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Chapter VI 

HAND SAY!S 

Before starting to ,'rnrk on reconditioning the hand saw an examination 

·.I of the condition of the saw is required. Inspect the sa,H to see if the 

teeth are uniform in size and shape, and if the teeth need to be set. .A 

-' saw cannot give good service unless the teeth are even, uniform in size, 

and properly shaped. 

The various kincts of hand saws found in the industrial arts shop are 

cross-cut hand saw, rip hand saw, back saw, miter saw, dovetail saw, com-

pass saw, keyhole sa·w, pattern maker's saw, and coping saw. There are 

. perhaps only two tJ1pes of teeth, the cross-cut teeth and_ rip teeth found 

on the hand saws. Since all savrs have basically one of these two types o:f 

teeth, there is no need for an explanation of procedure for them. This 

report is concerned primarily with the following sa1·rs: Hand rip saw, hand 

cross-cut saw, back saws, and the 2-man cross-cut saw. 

Jo~~}-_11Z. Hand Saws. Filing the points of the teeth on a hand saw to 

make the line of teeth straight or in a gentle curve is called jointing. 

This process may be completed with a 11Disston Hand Saw Jointer11 or by hand 

without the aid of a bought joint:mg device. In any event the results are 

the same if carefully done. The procedure is to clamp the saw in the vise 

and run a flat file across the point's of the teeth until all or marly 

all have 11flats 11 on them. The flats are essential .for filing the teeth 

even. Jointing is not necessary everytime the savr is filed. 

References: A-4-38, A-12-205, A-19-57, B-18-15, B-19-17, B-23-41 

Kinds ~ .§.ize~ of !~.J..~s. Yihen choosing a file for band saw filing, 

it is necessary that the file be of suf'ficient vlidth to insure fil:ing the 

complete tooth. A good rule to follow is to select a file ·whose width is 

.. 
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one-fourth wider than the length of the longest side of the tooth to be 

filed. All hand saws are filed with triangular tapered files. Well de

signed handles are necessary for all files. Order these or make a supply 

of them in the school shop. 

References: B-2-20, B-4-84, 85, B-6, B-7, B-19-2, B-23, B-31, C-13. 

Setting~ Saws. Springine over the upper part of the tooth is call

ed setting. The teeth are set alternately to the right and left. This 

makes the teeth cut a slightly wider kerf than the saw allowing the saw to 

move freely through the kerf. Set the saw teeth approximately one-third 

to one-half way down on the tooth. Hore set than this ·wd.11 result in dis

tortion to the body of tho saw. Use a 0pistol grip11 saw set to provide 

easiest hand worko 

When setting a back saw a Millers Fall hand set may be used by first 

grinding down the ha..mmer and anvil to the proper width. 

References: A-4-38, A-12-206, A-19-61, B-3-19, B-18-17, B-19-J, 

B-23-42. 

Filing Hand Rin Saws. Place the saw in the vise with handle to the 

left and file tmmrd handle. The front of the teeth should be filed so 

there will be a o0 to 2° negative raJce. The file point should point to

ward the handle of the saw so that the front edge of the tooth forms an 

acute angle of about 88°. The handle should be approx:i..mo.tely 5°_below 

horizontalo File only one-half of flats on the teeth to right and left of 

file when filing first side. Reverse the sm-1 in the vise and file until 

the remaining flats to the right and left disappear at the same time. The 

teeth should all be the same size and heighto 

References: A-2-24, A-4-39, A-12-205, A-19-58, B-3-22, B-18-20, B-19-3, 

B-23-43, C-4. 
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Fil:ing Hand Cross-cut ~· Clamp the savf :in the vise with handle to 

the left as men filing the rip saw. File from the po:int of the sa-vr to 

the handle on the right side of the tooth leaning toward the operator. 

Hold the file with its poi..11.t toward the handle making a 60° angle vr.i.th 

the far side of the saw. The front of the tooth should have a negative 

rake of 10°. Hold the handle of the file approximately 10° below horizontal. 

File one-half of flats to the right and left of the file. Reverse and file 

remain:ing half of flats. If properly filed a needle will slide between 

the outer points of the teeth. 

References: A-2-26, A-4-40, A-12-208, A-17-225, A-19-62, B-3-22, 

B-18-20, B-19-4, B-23-42, C-4. 
Filing~ Saws. Follow the sa."'Ile instructions as for filing the 

· cross-cut sa1•r. Back saws usually have fourteen points to the inch and the 

smallest triangular tapered file made should be used. This ~I.ill be a four 

inch, double extra slim taper file. Set saw teeth vrith finest saw set a-

vailable. The plunger on this saw set may need to be ground na.rrm.,er. 

Filing the ~n Cross-cut Saw. After jointi.rig, the rrucer teeth must 

be filed so there vtlll be appro:;d.mately one-thirty second i..11ch to one-sixty 

fourth inch clearance belmv the line of teeth depending on the kind of wood 

to be sawed. Every other tooth is filed from one side then the saw is re-

.versed and filed from reverse side. The following £iles are used for filing 

tbis savr: Mill file with one round edge, cant saw file, and cross-cut 

file. 

References: A-19-71, B-2-43 
·-

Tools Required !.£!: Filing ifa.nd ~· When jointing a saw a flat mill 

file is used. A bought savv jointing device may be used. The saw· vise can 

be a bought vise or one can be made from t1tm pieces of board with a bolt 
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through them so they can be forced together thus holding the sai:1 in place. 

For setting a hand saw a pistol grip hand saw set is used. A special saw 

set can be made for setting the back saw or very .fine tooth cross-cut saw 

by grinding the hammer and anvil of a 111/fillers Fallsn hand saw set na.rrow 

enough so the procedure of setting :."ill not interfer Tiith the teeth next 

to the one being set. ):hen filing the hand saw various sizes of triangular 

tapered files are used depending on the number of points })Cr inch the saw 

has • 



Chapter VII 

THE BAND SAW 

Narrow band saws are used extensively in woodworking establishments. 

The blades are made as narrow as one-fourth inch and are graduated by eighths 

to the three-fourths inch saw. Wider saws may be obtained. The commonly 

used widths are one-fourth, three-eighths, one-half, and three-fourths inch. 

The length varies according to the size and kind of band sawing machine 

use do 

There are perhaps three causes of band saw failure: (1) the band saw 

blade may have too little set in the teeth thus the kerf cut by the saw 

will not be of sufficient width for the blade and the result is over heat

ing, (2) the band saw may become dull from norrn.'ll use. llhen a blade becomes 

dull it rubs rather than cuts and will cause excessive friction which in 

turn causes over heating. (3) The normal bending of a band saw blade f'orm

ing ar01md the 1-1heel then straightening out again as it cuts the wood, 

will to some extent, .cause the blade to crystallize in time. As a result, 

the plade breaks. An indication of crystallization can probably be noticed 

by the checks that may appear in the gullets between the teeth. 

Jointing_ Band Saws. Jointing the band saw may be accomplished by re

versing the band saw blade so that the teeth point up instead of dmm., 

Start the saw and using a broken piece of er:i.ery wheel, touch the edge of 

the teeth lightly until a flat can be seen on most of the teeth. The pur

pose for jointing is to make the cuttine; line of the teeth even. 

Ref'erence: A,-lJ-113. 

Band ;[;Llil1£.:, Band Saws. Place the band saw blade in a vise made for 

that purpose. File straight across the blade holding the file at 90° 

horizontally to the blade. This keeps the f'ront of the tooth square. Hold 
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the file so that it tdll make also an angle of 6° to 30 with the vertical. 

This vrill give the tooth a positive rake of 6° to 8°. File all teeth 

from the sa..me side of blade. 

References: A-9-346, B-1-5, B-2-24, B-16-1, G-9 

Setting~~. Band saws may be set by hand using a hand saw 

set of a size appropriate to the guage of the saw or by using a band saw 

setting machine. When setting by either method the results should be the 

same. The set should not extend more than one-third to one-half the vmy 

dmm on the tooth. M:ore set th2.t this -vdll tend to cl istort the body of 

the blade. Set the teeth alternately right B.nd left. 

References: ;g-1-6, B-2-2L,., B-30-12 

Machine Filin_g Ba:i:1d Saws. Filing a band saw blade by machine can be 

accomplished much faster and with more uniformity than b-, the hand I!l.ethod. 

Care . should be taken Trhen selecting n file. It should be of such width as 

to file the full length of the tooth. A good rule to follo-vr is to choose 

a file whose nidth is one-fouxth vd.der than the length of the lonL;est side 

of the tooth to be filed. CE,re should be taken v1hen adjusting the file in 

the machine so that a positive ra.ke of 6° to 8° vJ:l.11 be filed on the tooth. 

References : .A-9-3h6, B-1-5, B-16-3, B-30-13 

13razini;i Band Savrs. The set in the blade ·will alternate right a11d 

left therefore care should be taken to match the teeth i.nhen lapping. Let 

the lap be approximately one and one-fourth times the width of the blade. 

Taper the ends back the ndth of the lap ,-.;-:i.th a file. Place saw in brazing 

machine with teeth pointing toward the operator. Be sure the back side 

of the blade is against the "rail so that the blade will be straight when 

brazed. Insert a small piece of silver solder between the lap surfaces 

and flux the surfaces. Use borax and a liquid flux so that a good 
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electrical contact will be obtained. Engage the switch and allm;- the 

blade to become a light red. Turn off the svlitch c:;nd pull the clamp 

lever doYJn on the joint L"IL"'l.ediately. This will force the joint together 

causi:ng it to become brazed. Allow· to cool for a short time then loosen 

one clamp slightly and engage the switch again heating the blade to a dull 

red. Allow the blade to cool slO":rly. This process is called anneali!"'lg. 

References: A-9-343, A-13-114, B-i-7, B-2-24, B-16-.5, C-ll 

Butt 1Yelding ~ Sa-v,rs. An electric butt-welding :machine is requir

ed to do this oper.s.tion. Very little time is required and the results 

are very satisfactory. The ends of the blade a.re cut so the teeth ro.atch. 

Approximately one-s:i.::ct.eenth inch of the blade is reeded to make 1:.he vield. 

The band sa-v.r blade is placed i_n the machine with the two ends butted to

gether. The voltage e.nd e.mpera.ge are then adjusted for the size of blade 

to be welded. As the svritch is enga.ged aTJ. arc is created between the 

· butts of the blade thue causing them to becor.1e very hot. Autoretica.lly 

pressure is applied by the machine forci.ng the two ends together thus com

pleting the weld. /l.;'.'lnea1ing is re,~tired for this joint. 

Suggestions. When buying band s;;,w blades it is wis.e to secure sever

al. The cost over a period of ti e wil1 be no mo2"'e end this will facili

tate conditioning the bc:md sffrr blades by allmri..11.g some of them to be sent 

in to the fa.ctor<J or to a near-by repc1.ir shop for brazing and sl:arpening 

and there -vrl.11 still be some left :for use. 

11lhether filing the bJ.ade by hand or with r.rie.ch;ne, the triangular 

tapered file oi' suite.ble size is used. A hand ma.de vise can be mo.de in 

much the sa.me manner a.s for the hand saw except it will be longer. The 

following specfa.l tools are needed for coqplete care of' band saws in a 

school shop: A trinngul.s,r t2.pered file of suitable size, an 110liver Sa,v 
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Brazer, 11 a band saw setting machine , and a band saw filing machine . 
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Chapter VIII 

THB CIRCULAR SAW 

Uneveness of saw teeth is the y,,::,G1.1.J.t of normal wear, cnttLng nails, 

dropping the saw blade, and. extreme car(:o;lessness. 16 get the most ef

ficiency from saws the tool should not, only be kept sharp but each tooth 

should be of equal height. When a sr:1,w has long and short teeth it follows 

that the long teeth will have the most work to do. This causes the long 

tooth to dull qnickly. The unequal strain of the increased cutti."Ylg action 

on the longer tooth will cause the saw to deviate from its cutting l:i.ne 

and will give bad results generally. Lack of the proper set will result 

in increP sed friction. and 1J'ri11 cause burning. 

In this chapter the procedures for J..ayi..11.g out the circular cross-cut 

e.nd the circular rip sa-vr arc explained. Other procedures such 2.s jointing, 

setting, gu.mming, e.nd filing are also exple.ined. Results from these pro

cedures have been tried and have proven very satii=;factory. 

Jointing_ Circular Saws. To make it possible to even up all teeth 

in the filing process:;, the teeth must :first be filed or ground to the 

same length. This process is called jointing. Any circular sa-.1 should be 

jointed about ever third or fom·th f ili·:1g. It is perhaps more importc1.nt 

on circular saws than hand saws. The peripheral speeds the circular saw 

are subjected to cause excessive heat ano vibration if the teeth are un

even thus causing an unbalanced so.1,v •• 

To joint a. saw, rem.ove the saw from the a.rbor and place on in a 

reversed position so that the teeth are pointing mray from the operntor 

or opposite to the direction of rotation. Lower the blade until it is be

blow the surface of the table. Start the mot.or and rove a piece of broken 
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emery wheel directly above the blade. Raise the blade until it just strikes 

the emery stone then move the s-t,one back and fort,h over the blade. Stop 

machine and check the flats. Repeat this operation until all or fl.lmost 

all of the teeth have been touched by the stone. 

References: A-13-168 

Layin!if Out ~ Gu.1nming Circular Rip~· .After several filings ·l:;he 

gullets between the teeth become very sha.llmv and vrill clog easily and not 

car!"'IJ awa,y the sa-v,rclust adequately. They must therefore be 1:;round to their 

origi.11.al depth. This is ca.lied gumming. 

lay out the sa,v in ten equally spaced circles using the outside cir

cumference as the tenth circle. From the .front of the tooth, draw a line 

tangent to circle number five. From the point of the tooth to be laid out 

draw a line back to the top or point of the fourth or fifth tooth back. 

:Measure on the line from the po:i.nt of the tooth tobe laid out, back a 

distance equal to a.:ppro:l\-:imately one-twentieth of the outside diameter of 

the saw. From this point construct a tangent to circle munbP.r eight. 

References: A-9-338, A-13-173, C-7 

Gumming. In gumming, a grinder ca.n be used or elqe a woodtm"nj.ng 

lathe. The stone should be a.bout one-half i'l'lch thick and about seven in

ches in diameter. Form to correct fhape 1'i"ith a diaxnoncl poi.n'c, dresser. 

Hold the saw on the tool rest and grind out the gullets to a depth of 

circle nine and at the same time shape the front or rake of' the too"t,h to 

t.he lay-out line. Do not grind too fast as this will burn the saw. The 

stone should run at a surface speed of ebout 11a mile a mi:.rmte. n This -will 

be approximately 2500 r.p.m. 

References: A-1Jyl72, A-9-263, C-10. 

Setting Circular Savrs. Bending the poirrl; of the tooth to give 
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clea.r~mce for the saw ble.de in the kerf is called setti..ng. This will vacy 

with the kind of i:rood to be se;vred but i.11. general is from 3/1611 to .5/1611 

of the tip end of each tooth. 

Heavy gauge c:u.~cular saws may be set by employing the use of a flat 

cast iron base and a broken three cornexed file. Select an old three 

cornered file, break it and grind the broken end flat. File a rorner on 

the cast iron base to such an angle so that it willcause the proper amount 

of set in the saw. A purcha::,ed circular saw set called a "saw stake", 

may also be used for this job. 

Lay the saw blade flat on the base and locate the center o.f.· the saw 

and one edge of the saY:f tooth. Using the home manufac·i;ured punch and a 

ha.lTI!ller, strilrn the tooth a good heo.vy blow thus causing the tooth to bend 

to the degree filed on the iron base. Usfo.r:; the sarne locating points re

locate the savr, skip!)ing a tooth, in the se.me relative position and repeat 

the operation. An anvil coulo 'be used in place of the iron base. 

Thin circular saws may be set by using a heavy duty pistol-grip hand 

saw set. Those gauges that can be set by this method are gll.uge number 

thirteen through gauge number fifteen. 

References: A-9-339, A•lJ-169 

Filing Circnhr Rip ~· Pla,ce the sa:i1 in a sm,r vise. File the 

front of the tooth to the line described in lay-out procedure for gumming. 

Hold the file, when filing the front of the tooth, so that it makes an 

angle of 880 11'rith the face of the saw. File the tip of tho tooth straight 

across to the layout l:ine until the f'l2,t disappears. Hold the file so the 

hancile is 2° to 5° below horizontal. File ever:.J other t.ooth from one side 

and reverse the saw and file the remaining teeth. A f.l.at round edge mill 

file is used for this filing oper.<ition. 

References: A-9-3h2, A-13-170, C-7 
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S1naging Circular RiD ~. ,'3preading the point of the tooth is call

ed swaging. The sa:-fl must first be jointed and gur;nned and then the teeth 

filed to a sharp edge and shaped to fit the gauge provided vv:i.th the swage. 

Extreme ca.re should be taken to be sure this fitting is properly done. 

First apply oil to the tooth and use the convex die to spread the 

tooth. Next use the st:!'aight die to make a fi.i."lished edge on the tooth. 

The tongue in the center of the S-vifs.ge should ahvays be in the cent.er of 

the tooth. Use a light hrumner and do not strike heavy blovrn. Hold the 

swage in ;:i, position so that the tooth will spread vd.thout driving the edge 

of the tooth below the cutting line. After all the teeth have been s-v.raged, 

they must be filed. File strcight across leaving all points the s2Jne 

width. 

References: A-9-340, B-12, B-27, B-16, C-12 

Filint:; Circular Cross-cut ~· lay off circle number two in the 

same manners as the circular rip se.w.. Draw the line frorr, the front side 

of the tooth tangent. to circle number two to the right side of the center. 

Place the file on t.he right side of the tooth leening tmw.rd the operator 

and hold it in such a position so as to nrnke a 60° angle -vr.i.. th the far side 

of the saw blade. Hold the handle of the filo away from the operator and 

approximately 15° dmm from horizontal. FilP every other tooth then re

verse the sa:w i11 the vise an.d file the rema.in:ing teeth. 

An e.."Ccellent file guide may be ma.de for use when filinz the circular 

cross-cut saw and the hand cross-cut saw. A piece of stove pipe tin is 

purchased ani cut to a size best suited for the saw vise used. With a 

scribe and with the aid of a protractor, guide lines may be marked the de

sired angle on the tin.. Bend the tin at 90° and place between vise and 

back side of blade. This ti.11 can then be bent up to the angle fo:c the 
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horizontal position of the file and can be used as a guide. The guide 

lines can be used to aline the file to the correct angle to file. 

Ref er enc es: A-9-3L!.2, A-10-129, A-E-177, B-1-9, B-10, C-5 

Filing Circular Combination Saws. The cross-cut teeth on the combi-

nation saw are laid out in the same manner as on the circular cross-cut 

saw·, with the exception of the back side of the cross-cut tooth ne::k'i. to 

the tip tooth. Draw the back side of this tooth tangent to circle number 

six. The lay out method for the rip tooth is the same as ,for the circular 

rip sav1 with the exception of the back side of the rip tooth which is 

drawn tangent to circle number eight and one-half. File the rip teeth 

straight across all from the same side, These teeth must be l/.:3;2 11 shorter 

than the cross-cut teeth. File the cross-cut teeth in same manner a.s 

those on a circular cross-cut saw. 

References: B-8, C-6 

Filing ~ Saws. Vfnen filing the dado sa-vf a special filing clamp 

as shoi.m in Appendix c- is used. A square saw file is used and is held 

parallel with the floor. The operator lines the file parallel with the 

guides lines of 82° that are marked on the filing clc'll'.llp base. T_he clamp 

is tilted at an angle of 38°thus making the teeth filed at an angle of 

The cleaner teeth must alWflYS be filed from one sixty-fourth inch to 

one thirty-second inch lower than the cutting teeth. Failure to observe 

this rule will bring the cleaner teeth into the cutting and result in illl-

satisfactory service. The saw must be gummed occasionally to keep cleaner 

teeth lose and positive. 

Reference: B~l5~,. C-8. 

Equipment~~ Fitting Circular Saws. A good circular saw clamp 
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or vise can be made by using two flat pieces of boards. A ver-J good ex

arnple is given i.'ll Hjo:rth, ];fachine Woodvmrki11:11, (A-9, page 3L~3) A special 

tool is required when sv.ragi.ng a rip sa.w. The set consists of a sviage nth 

a convex die and straight die and a tooth gauge. The kind of file to use 

when filing a. circular rip sa.:i.1 is a flat round edge mill file. A triangular 

tapered file of the proper size is used for filing the crosscut saw. 7ilhen 

jointi.ng the saw, any broken e.mery wheel 1,,rill do for the job, just so it 

is of sufficient size so as to reach across the throat of the smv table. 

Yfuen gurmning a soft stone is perha.ps the best and should be about seven 

inches in diameter. 



.------

Chapter IX 

CONCLUSION AND R.F.CO?/JiENDATIOHS 

long before man knew anything about machinery, he discovered and in

vented hand tools. If it were not for the fact that a way to sh2rpen 

these tools was discovered,progress would have been much slower than it 

was. Thus, care of woodworking t0ols and equipment is a very imJ:')ortant 

part in teaching :Lndustrial arts. Without the aid of a sharp tool the 

delicacy or detail thci.t is seen L.'1 so ma..w woodworking projects would not 

be possible. 

The YT.!'.'iter, when working in a woodworking shop, has on various oc

casions started to use a tool vd.thout having realized the extent o:f its 

poor condition. For instance vihen using a dull circular combination sa.vr 

for exact work, the saw 1'ffi.S found to crow the vrnrk piece and not make a 

square cut. With the t;y-pe of tools and equipment of today it is possible 

that the work may be quite exacting. Dull tools prohibit this exacting 

workmanship. 

1i'fuen conditioning tools, great importance should also be given to the 

types and kinds of equipment used to ca.re for these tools. Many good ex

amples of this can be seen in man.Y woodworking shops. Such practices as 

using a squa.re edge flat mill file for fil:L-ri.g gullets or the front side 

of thA teeth on a circular sexf should never be allowed. 

These procedures described in this report have beP-n tried and proven 

to be good. .Although there ma.y be severe.l methods of how to care for the 

same tool yet there is no place in the shop for careless 7,10:rkr:ianship. When 

hollow grL'ld:i.ng a chisel, there may be more than one angle to grind it, 

depending on the kind of wood its to be used on, yet the same rule for 

squareness and hollow grinding would apply for every- angle. Secondar-.,r 
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bevels are not perm:i.ssable. 

Along with this care of tools and equipment comes, perhaps the 

greatest objective of all, character building. The student, himself, 

should be a product of the project rather than the project a product of 

the student. In building a project, the student can show initiative, good 

design, stableness of character, and many other traits of personality 

which should be the aim of all industrial arts education. Through teach

ing c·are of· tools and equipment, self-confidence can be built up within 

the student because working with sharp tools is always easier than with 

dull tools and the extent to which he can apply himself is more encourag

ingo 

RecommepdatiQ_J£. The i.Jriter recommends that 11Care of }Joodworking 

Tools and Equipment" be an integral part of the total industrial arts 

progran and be taught inn more organized fashion, along with teaching 

the use and operations of woodworking tools and equipment. He suggests 

that as a result of this recommendation, the student will become more 

proficient in his work because of the efficiency obtained from the tool 

and worker when the tools are sharp. This will aid in building better 

cooperation, more self-discipline, and will increase his skill thus 

resulting in a total building of character. 



Appendix A 

A SELECTED B D3LIOGRAPHY 

Books Containing Information About Care of Wood Working Tools and 

Equinment • 

1. Breasted, James H@ry, The Conouest of Civilization, &':!'per and 
Brothers Publishers,Uew York, 1926, 7lf3 pages. 

2. Coggin, J. H., Armstrong, L. o., and Giles, G. W., A Manual on 
Sharpenin~ Ha1:d ~o:~ki~g Tools, The Interstate Printing 
Company, .1w.v1.lle, Illinois, 1939, i!8 pages. 

L.G 

3. ·. Disston, Henry, Disston Tool lla.nua.l for School Shoos, Henry Disston 
and Son, L'"'lcporo.ted, Philadelph.i'a; U. S. A., 1927, 206 p.-".lges. 

4. · Douglas, J. H. , and Roberts, R. H., Uni ts in Hand 'Vfood:vmrking, The 
-McCormick-MEthers Publishing Cor;pany, Wichita, Kansas, 1946, 
160 pages. 

5." Ericson, hnuel E., Teaching the Inciu.strial !_rls, The !fanual Arts 
Press, Peoria, Illinois, 1946, 384 pages. 

6. Feirer, John L., IndustriaJ. Art,s WoodyrorkLng, Charles A. Bennett 
Company, Incorporf!,ted, Peoria., Illinois, 1950, 296 pa.ge.se 

7., Friese, Joh Frank, Course }faking in Industrial Education, The Hanual 
Arts Press, Peoria, Illino::ts;-"194.b, 297 pages. 

8 •.. Good, Carter V., Dictionary of Education, :McGravr-Hill, New York, 
1945, 295 pa:es. ~ 

9., Hjorth, Herman, M-:ichine Woodvrorking, The Bruce Publishing Compa!1y, 
Milwaukee, 17isconsiri., 19h9, 372 pages. 

10. Hjorth, Herman, Ooeratio:ns .9f Common IToodworking Machines, The Bruce 
Publishing Company, Mj_lwankee, Wisconsin, 1949, 254 pages. 

ll. / Hjorth, Berman, Princinles of Woodworking, The Bruce Publishing 
Co!Dpany, 19 h6, 44t pages• 

12. Hunt, DeWitt, A Hanua.l for Hand WoodvJOrking, Harlow Publishing 
Cor-poration, Oklahoma City, Oklahoma, 19h9, 25h pages. 

13.' Hunt, DeWitt, A Manual for Machine IToo&vorking., Ha.:rlmrr Publishing 
Corporation, Oklahoiiia City, Oklahoma, 1948, 222 pages. 

14." Industrial Arts: ~ Interpretation in American S~hools, Report; of 
a Committee Appointed by the Com..roissioner of Education., U. s. 
Office of Education, Bulletin No. 34, 1937, Washington., D.c., 
1937. 
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Klenke, WL1liain VJ., The Art of Wood Turnin[.i, The Manual Arts Press, 
Peoria., Illinois:;-1937 fl 122 pages. 

16. Y..ays, Arthur 13., and Ce.seberg, Carl H., School-ShoE Adnrl.nistration, 
The Bruce Publishing Company, ifilivEmkee, Wisconsin, 19h5, 218 
pages. 

17. Morgan, Alfred P., Tools, Croirm Publishers, NeYr York, 19h8, 352 pages. i-----

18. Newkirk, Louis B., Organizing ~ Teaching The General Shop, The 
Ivia.nual Arts Press, Peoria, Illinois, 1947, 200 pages • 

. 19. , Roehl, Louis M., FittL"r1g Farm Tools, The Bruce Publishing Company, 
Milwaukee, Yliscons:in-;--I9li8, 120 Jxtges. 

20. , Selvidge, R. VI. and F".c,Jkl1md, Verne c., Principle.s £! Trade ~ 
Industrial Te,;,.chi'.' g, The Manual Arts Press, Peoria., Illinois, 
!946, 39~ pages. 

21. Shea, John Gerald and Ylenger, Paul Nolt, WoomIDrkine ~ Everyl:o dy, 
Interne.t.ione.l Textbook Com.pa11y, Scr,:inton, Pennsylvania, 1944, 
188 pages. 

22 •. Smith, Homer J., Bawden, William T. and others, Improving Instruction 
in Industrial Arts, .4.merican Vocational Association, Incorporated 
Industrial Arts Division, 1Yashi.."1gton D. c., 19h8., 96 pages. 

23. Smith, Robert E., Machine 1Jfoocb1:orkin~, l:TcKnie;ht and McKnight, Pi1blishers, 1---' 
Bloomington, Illinois, 1948, 15 paces. 

Stieri, Emanuele., Home Craftmanshin, McGraw-Hill Book Comoany., New 
York, 1935, 3h6 p2.ges. 

Cardinal Pr:Ln.ciples ~ Secondarv Education, A Report of the Commission 
on The Reorganization of .Secondary Education., Appointed by the 
Natior:ial Education Assoc:i.ation, U.S. Department of The Interior, 
Bureau of Education, Bulletin No. 35, 1918, Viashington D.C., 1928. 

26. ' Wilber, Gordon o., Industrial Arts i..n General Educa.tion., International 
Textbook Company, Scranton, Pennsylvania, 19413, 362 pc-1.ges. 

27. Trilloughby, George Alonzo, and Chamberlain, Duane G., Gener8.l Shop 
Handbook, The l!anur:.l Arts Press, 19~.3. -
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Appendix B 

A List of Free Publications Containing Information About Care of Shop 

Equipment. 

Atkj.ns, E. Co, Fitting Narrovr Band and Srw.n CircuJ.ar Saws. ---
2. Atkins, E. c.' Saws in The Filing Room. ----
3. Atkins, E. c., Saw Sense. J.,.--

4. Broadhead Garrett Co:m~)a.ny, Catalog. ,,___.,.-

5. Cleveland Twist Drill Company, Hc1.ndbook for Drillers. v 

6. Delta File "Viorks, Delta Files Catalog ~ l~7. 

7. Delta File Works, Files, Hovr to Select, Use. and Conserve Them. 

8. Disston, Henr-J, Circular Combination Saw (solid tooth). 

9. Disston, Henry, Circular Combination Sa:w (hollov.- ground.). 

10. Disston, Ben...7, Circular Cross-cut ~. 
ll. Disston, Henry, 11Rights 11 a..nd 1'V[rongs 11. v 

12. Disston, Henry, Circular Cut-off Saw (solid tooth). -
13. Disston, Henry, Circular Rip~ (spring-set). 

Disston, Henry, Circular R~.P.. ~ ( swage-sfft) • 1../"" 

15. Disston, Hen..ry-, Dado Saw. 

16. Disston, Henry, Band~ (n2.rr01iv wood). 

17. Disf;ton, Hen..ry, Machine Knives. 

18. Disston, Henry, Saw Tooth ~ ~ M:.:inua,l • ...-----

20. Hut.her Brothers,· Saw Manuf actUTing Conpany, Incorporated, Hutler Sel'Is 
Catalog. 

21. Huther Brothers Sa.vr Manuf2,cturing Company, Incorporated, Filing ~ 
Fitting Groovers and CircuJ...'1r ;Smvs. 

22. Irwin, How ~ Select, Use, and Care !?!'_ ~· v'" 



.51 

23. Nicholson File Company, File Philosophy. 1---/ 

24. Norton, How~ Sh2,rpen. v 

25. Norton, A Handbook on .Abrasives ~ Grinding ivneels. 

26. Norton, Grinding Wheel Information ~ Selection. ~ 

27. Norton, ~ Grinding VJheel, ~ Care ~ Use. ~~ 

28. Russell Jennings, Auger ~--How to Sharpen. ~ 

29. Simonds, The Circular Saw. 

Simonds, Care and Use -of Narrovr Band Sawa. ~ - - --·---- --- -----
31. Simonds, ~ Facts. L---'___..~-

32. Stanley, Pistol Grip Saw ~ ~ 42, 43, ~ l_~42. 

33. Stanley, Tool Catalo~. 

34. United States Department of Conm1erce, Files and Rasps. 
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Appendix C 

Itimeographed and Printed References 

How To Sharpen Lathe Tools 

How to Care for a Plane and Sharpen a PJane Iron 

Selection, Installation and Care of Oilstones 

Method of Filing Hand Sa:l"rs 

layout and Method of Filing Circular Cross-cut SavfS 

6. Layout and Method of Filing Combi.'l'lation Saws 

7. layout and Method of Filing CircuJa.r Rip Saws 

8. Dado Read Filing Clanp 

9. Method of Fili.ng Ba.11d Saws 

10. A Saw Gumming Device for Use on a Wood Turning Lathe 

n. Directions for Using the 110livern Band Saw Brazer 

12. Directions for Using Disston Conqueror Swage 

13. File Sizes for Rand Saws 



~ 

-~ _ ___________ _)_ <_ .. · ---------· 
/ 

I 
I 
I 

\ 

---r-.----

---.......--~-~·----.... --
~ c· -..... .-:.;:. ___ _:__ ____ __::;:--==--::::--. ___ ..,......... _:_::=..--:;::7 "" - ,-.,._ ,.. ......,---~------~---.-.- ' ~ .. 
~ --- -- --· . ---- ·--
~ __ --;r 
t ~---- ~ .... . -·------· -----1-------------~ ~-' ~;;._.,"'!""'. t . -1 .,o -~ . . _,_ __ __,__ 
~ ~ -. . ------- \ 
'-_/ . . . ~---- ·~ 

.~., .~~ 
/ · ~ /7' .. . ~~~-. _-,----___...........---··--, 

<-'-. ..::. --·~ _·. __ · -------· _J 

~-----~--------~~~---~~-:, ... , .·_ 
\ \ . . 
, \ ---.-ii>\-------------------,..-.,--.. - -.. ' 

\ ' 
I 

\ . . 

\ · ~ ~=-=:i __ --_ --------~-·-===--=-· _ _J 
' --- "7.t-- ~ . --:--..._ __ ~ 

i 0~ .. 

i--· (\) i ~--t:_ 

! ~ : ~---------~~--~-.---~-~~~--~~~ 
'i 

. i 

- ---- .:-.-..,;...._. ._._. -

" ~ 
~ 

" ~ 
- ~ 
~ 

~ r-lf 

(I) 
.µ 
G1 
r-l 
p.. 



. . . 

IKSTF.lJCTION Sltt:E!S FOR Amon SCIDOL n.'D1!ST~l AL ARTS COURSE 
Ill WUS::~!f'·Lt AK!: -ID~i ES'!'EAD .'LATNTP.~rA?lcE . 

Prepare<;l by Graduate Students, Oklahoma A. ~: M. College 

\OW to Care for a Plan.s aud Shar en a Plane iron - - - - ... - - - - - - - • D~f.'Ii tt Huiit 

'urposess This instruction aheet' is designed 
.o give 4 enough in.formation to the home 
·epair man to enable lum to reooLdi tion a 
lane. The !)lane is an indispensable tool 
or use in general repair work especially 
n repa.iri~g furniture 0 r,arts of the dwell• 
ng or other f'rarn~ structures about the · 
omestead. I 

aterie.ls e.nd Toole Needed: Jack nlar.e or 
. nooth piaue good quality oilstone suoh us 
arborundum or India brcnds and oi lstone 
il composed -0!' equal parts lubricating oil 
nd kerosene. 

uef References: Hunt, Bond 'tioodworkill£;, ·. 
i'iap. 4; D<;>ugfas and llobe·rts, Instruct:i.. onal 
:~ Inf'orma ti on.al Uni ts _!::. Hand /,ooawo1•Jdng, 
"-g'3S 38-39 • 

rooedure: The plane itself may need some 
ooonditi , ning. Broken parts may be 
elded or replaoed with new parts. land.le 
crews may need ti.ghtening. · The frog nu,,y 
,ad tobe adjusted so that the throat 
pening is larger or smaller. · Rough corners 
r,pund the edges of the plane bed may :t>e · 
lled smooth. Rust spots may bo removed · 
.y using sandpaper or emery oloth. An 
.pplica tion of oilstone oil will assist in 
·emovine; the rust. F'or shar!)enL1g follow 
he procedure given in the . following steps. 

, .: Rsnove the plane iron assembly trom the 
ii-"le. 

Fip;ure 1.; Grinding t h(; Cutting Iron 

• . I.Dosen the cap screv, but do not remove 
t. It is customary to use the lever cap 
s a sorew driver in loosening this eorew. 
~µe.i.rate the cutting iron and plaoe iron 
--ap, leaving the cap screw in plaoe so it 
/i ll not be lost. 

\ Grind the outting iron using ei, ther a 
:rater grindstone, an oi !stone grinder or 
ui emery stone. Sae Fig. l. The bevel at 
i/hich the cutting iron shoulcl be z;round is 
.:?20 to 2So • The cutting iron rests on the 
f'rog and mak.~a '1Il angle of 450 with the 

base of the plans. The angle of grinding 
is appro:dmately one-half of this angle. 
The oor ·s rs mar be gro\Uld slightly round-
ing. See Fig.1 2. · 

4. It rr.e.y be neoessary for the home owner 
to have $Om& one else grind the cutting 
iron . Stu6.ents in t he looal high sohool 
indastrial arts olasses should be able 
to <lo this • 

r-Sfra,gh f -I 
II . 
' I 

Figure 2. The Angle of 

'2 . 
2.s· 

Gr.inding 

5. The whetting should be dona by ho_ld• 
· ir.g the outting iron1 at an angle of 35° 
to 40° . to the faoe of the stone. The . 
bevel should be down. See Fig. 3. 

45• / 
"'V · 

/ 
/ 

/, 

/ 
/ 

,. 

Figure 3. Angle -of Whetting 

6. F1·equently the outting iron must be · 
·l'l'hetted on opposite side. Hold it flat 
on oilstone or raise and onoosite bevel 
about 20 to 4° above faoe ~f stone. 

7. Whet alternately on bevel side and 
taoe side of' cutti ng iron until all 
wire edges ere removed and unti l - t he 
outting edge shouid be sharpo . . . 

. a. The cutting edge ahould be sharp to 
the touoh e.nd no wire ~dgl'3 should btl 
reoogni&e bl e- en either. faoe or on 
cutti ng edge. A well ·sharpened plane 
iron will sr.ave. 

9. :'lfote the.t e 3mall secomiary btYVel of 
~50 is whetted o:i the point of the 
pl,a.ne. Sec Fig. 3. 



A. SERIES OF INSTRUCTION f .IEETS 
Planned and Produced by Graduate Students in the 

Department of Industrial Arts Education and Engineering Shopwork 
Oklahoma A. and M. College 

Selection, Installation and Care of Oilstones Summer, 1945, C~iff Tinkle 

Purpose: To learn how to select, to in
stall and to care for the oilstones in a 
school shop. Selection: The one best 
for a high school shop. Installation: 
1ifhere should it be located? Care: Y'lhat 
kind of o i 1 to use and how to true up 
when the oilstone becomes uneven. 

Fig. 1. A Fine and a Combination 
Oils tone 

Materials and Tools Needed: An oilstone, 
a piece of"ci:"st iron with one true sur
face, coarse valve grinding compound, a 
good grade of oil, rags, and some kero
sene. 

References: How to Sharpen, Behr Man
ning Co., Troy, N:-Y.; Short Cuts to 
Better ':fork for the Home Craftsriian-;-car
borundU111Co. ;lfiagara Falls, N. Y. 

Selection: Two oilstones should be pro
vided i~the usual shop. One should be 
a fine stone which is good for finishing. 
The other should be a combination of two 
grits, a coarse and a fine, The coarse 
side will restore dull edges and the 
fine side will produce a finished edge. 
The best size for a school shop is the 
8 x 2 x 1 inch. 

Several companies manufacture these 
stones. The Behr Manning Company manu
factures the India, Crystolon, and the 
Ha.rd Arkansas. The Ca.rborundun Company 
manufactures several. Each costs about 
$1.75. 

Fig. 2 

Installation: Place the stones on a 
s"helf or a bench away from the other 
machines but near the grinder. Leave 
enough space so pupils will be able to 
work at both places at the same time. 
A good place to put the grinder and the 
oilstones is near the tool room. Nail 
quarter round around the stones to keep 
them in place as is shown in Figure 2. 

Care: The best oil for an oilstone is a 
mixture of a good grade of oil and kero
sene. Mix the oil .and kerosene, using 
one part of oil to one part of kerosene. 
A stone should be kept clean and moist 
at all times, To let it remain dry or 
exposed to the air for a long period of 
time tends to harden the stone. The 
dirty oil should be wiped off with a 
clean rag after using. Put a few drops 
of clean oil on the stone and cover with 
a little box. Use the entire surface of 
the stone to prevent uneven wear and hol• 
lowing out in the middle. Oil should 
always be used on the stone to prevent 
glazing caused by particles of steel 
being forced into the stone, also as a 
coolant to avoid heat caused by friction. 
Do not use heavy oils or greases which 
will fill the pores of the stone and slow 
its cutting action. If the stone becomes 
glazed or gummed up, a good cleaning with 
benzine or ammonia will often restore its 
cutting qualities, I.f the liquid does 
not clean the stone, use a piece of abra• 
sive paper or cloth. 

// ~--
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Figure 3 

To True the Surface of an Oilstone. Put 
some valve grinding compo-und on the true 
face of a cast iron plate and rub the 
stone over the iron, The compound will 
cut the stone and the cast iron will 
remain true and wi 11 thus true the sur
face of the stone. 
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"Every User 
Is a Booster" 

General 

The Brazing outfit comprises 
a transformer, the main coil of 
which is connected to a power 
or light current by means of a 
switch, and a secondary coil 
which serves as a clamp for 
the ends of saw, which are held 
rigid by screw clamps. 
A hand-operated pressure de
vice clamps the ends of the saw 
together firmly, this clamp be
ing applied when the solder 
has melted and the saw is at 
proper brazing temperature. 
Turn off the current before 
applying the clamp. 
On the No. 462-A Brazer this 
pressure device is a hawkbill 
or hand lever arrangement 
working from above and below 
the blade. 

Directions for Using the 
''Oliver'' Band Saw Brazer 

For Band Saw Blades 

No. 462 "Oliver" Electric Brazer - Ready F'or Use. 
No. 462-A for saws 1% inches and less in width. 

Electric Current 

Be sure that the electric cur
rent employed corresponds in 
voltage, etc., with specifications 
stamped on Brazer. Damage 
to the apparatus is improbable 
unless used on a wrong cur
rent. The Brazer requires from 
6 to 12 amperes for saws up 
to a width of 11/2 inches. Fluc
tuations of current from stand
ard, if not more than 10 volts 
will have no influence upon the 
good working results, but if 

the voltage is materially re
duced the production of heat 
will be lessened and the braz
ing impaired. 

Preparation 
Prepare the saw for brazing in 
usual manner, as follows: 
After the saw has been cut and 
the ends lightly hammered 
straight, prepare the laps from 
1/s to 112 inch wide, and if the 
saw blade is dirty or rusty, 
clean both sides with emery 

Manufactured by 

Oliver Machinery Co. 
Grand Rapids, Michigan, U.S. A. 
BRANCH SALES OFFICES: 

New York, St. Louis, Minneapolis, Los Angeles , San Francisco, 
Chicago, Denver, Salt Lake City, Seattle, Manchester, Eng. 
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OLIVER MACHINERY COMPANY GRAND RAPIDS. MICHIGAN. U.S.A. 

"OLIVER" NO. 462 ELECTRIC BRAZER FOR BAND SAW BLADES 

cloth for about 112 inch back 
from the lap, to insure a good 
electrical contact surface. Place 
the ends of the saw in position 
with the bevelled ends over
lapping and clamp them down 
so that the prepared laps come 
directly in the center line of 
the pressure device. Next place 
a small strip of silver solder 
perfectly clean between the 
bevelled surf aces and large 
enough to project a trifle all 
around the prepared lap. Apply 
powdered borax or rub the 
braze with stick borax to serve 
as a flux, immediately on 
applying the current. 

Apply Current 
Start the apparatus by turning 
the switch to point 1. For 
saws up to 112-inch wide, turn
ing knob to point 1 of the 
switch will usually develop 
sufficient heat. The ends of 
saw, when touching, complete 
the circuit. No current can 
flow until the contact is made 
thru the ends of the saw and 
the solder. After some seconds 
the brazed seam will glow and 
the solder will melt. When 
cherry red appears, stir or rub 
the melted solder over the sur
face of the lap on top, bottom 
and ends, carefully. 

Apply Pressure 
Turh the knob back to O on 
the switch and apply the pres
sure of clamping device. After 
a few moments, release the 
pressure device and turn the 
switch to point 1 again, until a 
very dark red appears, just 
long enough to give the saw 
the proper temper and to avoid 
having the saw glass hard at 
the braze. Test for hardness 
at this point. (Note: The 

switch may be turned in either 
direction forward or back
ward). 

Draw Temper 
If the braze is too hard, turn 
on the current slightly until 
the temper is drawn. Similarly 
if the saw is too soft, a proper 
cooling down and tempering of 
the braze can be obtained by 
applying the pressure device to 
the heated surface, immedi
ately after turning off the 
switch. 

Use of Switch 
For saws that are 1-inch wide, 
place switch on point 1, for a 
few seconds, before advancing 
to point 2 and when the braze 
is accomplished return back 
over to point 1 to 0. On saws 
114 to 11/2 inches wide, of 
heavier gauge, turn the switch 
to point 1 for a few seconds, 
then to point 2 for a few 
seconds and then to point 3, 
where it should remain until 
the solder is melted, and the 
braze made. At every step of 
the switch, certain windings 
of the secondary coil are 
switched on or off, thus caus
ing an increase or decrease in 
the degree of heat. A careful 
distribution of borax flux and 
melted solder along the edges 
of the braze will produce a 
clean braze without scale. 

Good Results 
Regardless of the size of brazer 
or the range in gauge or width 
of the saw, after a few experi
mental brazes have been made 
so that the operator has be
come familiar with the amount 
of heat developed by each step 

For Further Infoemation Write To 

of the switch, a good braze 
should, uniformly result. 

Caution 
When applying the pressure 
device on saw after the braze is 
made, the switch should always 
be at 0. See to it that the 
hawkbill or main clamp on No. 
462-A brazer is in line with 
saw. This alignment can be 
adjusted by a set screw located 
below the clamp in the center 
of the machine. Keep the faces 
or surfaces of the clamps that 
contact with the saw at sides 
of braze, properly cleaned, · by 
wiping with a clean rag or 
fine emery cloth. 

Safety 
Owing to the low voltage, there 
is no danger from shock. 

Repeat 
Failure to make a good braze 
indicates merely a failure to 
follow directions. In such cases 
repeat the process and follow 
the directions carefully. 

Finish 
After completing the braze and 
properly hardening same, re
move the saw from brazer, 
lightly hammer over the brazed 
surface to remove the flux, 
then straighten and file the 
surface of the saw on both 
sides perfectly smooth, leaving 
no file marks. 

Supplies 
Powdered borax may be ob
tained at any drug store. Silver 
solder 112-inch wide may be 
ordered from us. 

OLIVER MACHINERY CO., Grand Rapids, Michigan, U. S. A. 
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DISSTON Conqueror Sv,age 
[JUMPER or UPSET] 

The Disston Conqueror Swages are manufactured from a 
specially prepared Disston-made tool steel, and hardened by 
the Disston process. The band, which is driven on the head of 
the swage to reinforce it and facilitate work, is made of a 
high-grade band steel ( blue finish J of sufficient tensile strength 
to withstand reasonable strain. 

Two dies are cut in the head of the swage-one die has 
flat faces; the faces of the other die are convex in shape. 

The bottom of the dies are slotted. This protects the cutting
edge of the tooth. 

The sides and jaws of the swage are bright finished. 
The octagon :i l wedge-shaped shank was designed for a 

comfortable, natural grip. 

The Conqueror Swages are made in four sizes-Nos. 0, 1, 
2, and 3. Packed one swage and one tooth gauge in card
board box. Actual-size illustrations below. 

DIRECTIONS ON OTHER SIDE 

• 

No. 0 For Saws 5 to 9 gauge. 

'I he projecting tongue shown in No. O Swag.@ acts as a guide in obtaining the proper angle when swaging. 

No. 1 For Sows 6 to 9 gauge • 

In the illustration of the No. 1 Swoge port of the bond is removed to show inside construction of the 
Disston Conqueror Swoge, and to itlu6trote process of swaging. See complete directions on other side. 

No. 3 

For small Circular and Mill Saws, not heavier than 1 0 gauge. For small Circular and Band Saws not heavier than 15 gauge. 

, 



INSTRUCTION SHEETS IN INDUSTRIAL ARTS SUBJECTS 
Planned and PnlCiuced h',' St.:.H:ents in the 

Department o: 

I!\l>USTRIAL ARTS EDUCATION Al~D ENG INEERlr,G SHOPvVORK 
. , 

( )k.lahoma 1\:. & l\,f . C1)H,~ge 
Fl!ev1ZPS For /iand:saws l?o!:Je/'I J,1/ 1-/e-h-el fill /,94.9 -·--·--·-·---··----- ------- --·-· ····----· -· ·-·--------·--·-···--------· ··-·-· ·-.::.:-·-:.::· ;.:::· =-====== 
P;;r.~t'.SP_:. - · l c-f' ~'1:l-tvl(:/ards of' thP t/Ai-l~al 

TosAc>vv t"he s1z~s of' r,,..;~ l '-4i!t1 fes. T!IPs, fill?.s drP nof 
a /?9ul.:1r f-a/7e/"~cl ·!'lies a11c/ -II;~ 

1
i q p,-PC/Si~;;·, l'c~/ oHtl vvi// ill11rP:.. 

be.5/- s/z e fo use tor a ,Pt1r- . f"t>re l?av~ a $//9// t p/U.$ or 
l1cvlar StlvV tili11g _;ob. 'm / ntLs fo!Prt:fnce. 
Ref'rreeu::_e;.. /J; 5e /pcf1n9 (I t}/~ C IJ~o~, 

NV€> leadin.9 f;/t11 1?10/?tl- 17he f/;pf his tl .Sidi' wJaf/J "f 
/'(JC'ftlrPr.s Were c/,o~e-'? ~re;;n a_p;;rtJr1mqf,II/ cne PAd ""ii -
which f-~ f?/;i?1111 t'!f'P.r/11{lt{11n; £.t?ttrfll tim".:s fh,~, ,,,,,,,,.st-
Df-l?W, .1;,,,,,,,n, AtKlh~ bi:,-.s,~,i , , , · _ ro . · 
OH(,/ N1c/Jo/:,tJ'1. No. ()11u#l11 

0.,. 
filni'1 
.U!.L&li:.&..; __ .,....._ _ ___..*'"~'-l'..1,1,C.J~--

of' 7ilp,, Slim £rfn, ·Ertra 
R,i"'5 7ilp,r . .Slim Sith/ ~I 


