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Chapter I

THE PROBLEM AND DEFINITIONS OF TERHS USED
Along with the development of tobls 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 fe-
sult from its use. The guality of work produced by a craftsmen is nob
altogether due to his skill in handling the tool, but also is influenced
by the condition the tool is in when used. "The abllity to sharpen tools
properly is the first requisite of anyone aspiring to become a woodworker.
It always pays to teke time to sharpen tools, both from the standpoint of
performance, as well as actual tize saved in the execution of the work."
(A-11, page 106) Care of woodworking tool and equipment is a determining
factor in how well a student will complete a project in the school shoop.

he Need Fo: e Jtudys some time the wrilt a en observing
The Need For The Study. For some time the writer has been observing

in touring various shops, especially the condition of woodworking tools
and equipment and how 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 sharpening of woodworking tools and equipnment
found in the school shops. It would seem bhen that there is a definite
need of special instmmction in the conditioning of woodworking tools and
equipment,

The Purpose and Statement of the Problems. The purposes of this re-

port are: (1) to describe the procedure and tools required for condition-
ing some of the more essential woodworking tools and equipment and (2) to
create an interest among those who are connected with the woodworking pro-
gram so that there will be a better organized plan of teaching "Care of

Woodworking Tools and Fquipment!" in industrial arts courses.



In this report an attempt has been made to give also a belbter under-
stending of the development of hand tecols from prehistoric to current times,
The writer has chosen to show the develooment cf the file and.saﬁ because
more information seemed availlable for these two tools and perhaps they are
the oldest tools knovn to man.

Techniques Used in This Study. Considerable historical research
required to write Chapter III. Through a study of bocks found in'bhe
library on history of the ancient times some material was found. Free liter-
ature published by two leading mamufacturers, Disston and Nicholson, also
provided some information used.

The survey mebhod was used in two instsnces. One when letters were

written to each of the Tive leading file manufactu ers, Atkins, Delta,

a3

Disston, Wicholson and Simonds, for information on sizes of triangular taper-
ed files and another when a letber wasw ritten the Oliver Machinery Company
for informatlion concerning the band saw brager.

Information has also been secured from other free literature publish-
ed by verious reliable companies such as Stanley, Horton, Cleveland Twist
Drill Compgny and others, This literature was requested by Ir. Deiltt Hunt,
Head of Industrial Arts Department, Ollahoma A. & M. College >, and was dis-
tributed emong those in his classes. Valuable information was also received
by the writer in other classes he attended while teking work at Oklohoma
A, & . College.

Delimitations of Terms. The word "teols" as used in this report, is

e e o —

N

those hand tools which would be most likely o be
found in a woods @fklﬂ“ 101, regardless of s
and whiech reculre constanlt care or sharpening be-
cause of wear resulting from normal use,

"Equipment in this report is limited by definition 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 circulsr and

band sawe

Glossary of Terms Used in ®Care of Woodworking Tools and Equipment.!

The definitions which follow have been developed by succeeding classes in

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

ment of Industrial Arts and Engineering Shopwork at

College, Vhen quoted, the source of the definition

hand column.

Annesling

Arbor

Bevel

Bonds

Brights

‘DEFTNITION
A Type of grease plug to insert into
a machine which makes it possible to
use a pressure grease gulle

Conditioning the steel.

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

To break dowmn crystals of steel from
a coarse, formless, jumbled mass to a
wniform texture by a heat treatment,

The spindle or axle of a wheel,

The spindle to which a circular saw is
secured to the machine,

The center of revolution.

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

The angle which one surface makes with
another when not at right angles,

The angle ground or f£iled on a eutting
instrument to give back clearence,

The fastening together of the particles
as in grinding wheels.

A surface which reflects light. The
flat top of saw beeth afiter jointing.
Seme as flats

the Oklahoma A. and M,

is showmn in the right

BY VHOM

Disston

Nicholson

Disston

Norton

Disston

Norton



Clearance,
angle of

Combination
sawr

Cross=cut
saw

Cutters

Cutter head

Dado

Dies

DEFINITION

A device mounted on a revolving shafi
used for transposing rotary mobion into

alternating, reciprocation or back and
forth motion,

Fingers on a saw filing machine to move
SaW.

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

A saw used for cubting across the grain
‘or with the grain of the wood. It has
two, three or four cross-cut teeth for
each rin tooth.

A saw conslsting of cross-cut and rip
teeth used for cross cutting, ripping,
or mitering,

A saw used for cubtting across the
grain of the wood.

A saw consisbing 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
verious thiclkness usually 1/16", 1/8v
or 1/Lt,

Inside plates or spacers of dado head,

A device in which may be fastened cutter
knives. Then assembled they are called
cutter heads. NMay be used on any rotary
cutter machine.

Two outside eulbiters and any number of in-
side cutters fasten together to do a
speclal Job.

Consist of two outside saws 1/8" in thick-
ness and any number of inside cutbers, width

of 1/16", 1/8%, 1/4n,

A dado head consist of two oubside saws
together with one or more fillers,

The hardened metal faces in a swage.
Used for swaging saw,

L

BY WHOM

Disston

Disston

Disston

Disston

Huthers

Disston

Disston

Simonds

Huther



TERM DEFINITIONS BY WHOM
Face LA side or surface of anything
The front of a saw tooth. Huther

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

Facet A very small surface such as one of the
surfaceg of a diamond.

A surface on an irregularly filed saw

tooth, ‘ Hunt
Flute The grooves of a twigt drill or tap. Horton

Two spiral grooves running along opposite

sides of the drdill, Cleveland
Ferrule The metal band on one end of a handle for

file, chisel, etc., To prevent from

splitting.

The end of the handle that the tang of
the file fits into. May be coilled spring
to prevent 1t from splitting. Disston

Gauge A standard of measurement for wire and
gheet metal,

A standard of measurement for thickness
of saws. Disston

A tool used to measure thickness of saws. Huther
(Stubbs gauge)

Glazing illing up of the interstices of the sur-
faces of a grind stone or emery wheel
with mimite abraded particles detached in
grinding, Norton

Gullet The throat; the esophagus.

The gpace between the teeth of a saw.
The dust chamber, Atkins

A rounded throat between the teeth of a
savl, Disston

Gumming The removing of metal in the gullet to
lengthen the tooth as in a sau.



Heel

Hollow ground

Hook

Joint

Kerf

[

RenoVLng of nicks or sharp corners in
the gullet with a round file or emery

wneel. Disston

Saw sharvening and shaping with e grinding

wheel, Horton

Grinding the gullet deeper with an enery

wheel. Norton

That opposite the point or toe. The back

or cutbing edge of a skeir,

The portion of a cubter back of the lips

or cutting edge.

A surface that has been ground for clearance,

Grinding away of meta] on both sides of a

circular saw to prevent binding. Disston
Tor side clearance. Muther

Ground for

The shape of the band saw tooth, usually
- ’ ef
hooked or under cut.

When 7 has less angle at the front of the

tooth than those recommended 1t is said to

have wmore hook or pitch, Disston
A line along the face of rip saw tooth will

pass half way between the center and the

rim o a circular saw. Simonds
To make the +ops of the teebth an equal

height, Hicholson
To naeke all teeth the same height, To

make a circular saw round, Dizston
An operation to insure that all teeth

are cubting in a verfect cirecle. Bring

all teeth to the same height. Huther

The ares removed when using a saw. The
widbh of the saw »lus the set of the saw,

The part which 1ifts out the vaterial as
in an auger bib.

The cutting edges of a drill that part of
the suger bit that follows the spur and cuts



M1l file

ter saw

Nicks

Point

Protractor

Rake angle

Raker tooth

Rip-—-saw

Scarfed

DEFINITION
the chipse
A single cut file used with light
pressure to produce a smooth surface
on metal., Ususlly used in filing rip

SE&WS e

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 saw.

The cone~shape surface 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
work.

A tooth to free the kerf from the dust or
shavings that are severed br the cutting
tooth.

Teeth to clear out the cut,

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

A gaw consilsting of chisel like points used
for ripping with the grain of the wood,

Feathering or tapering the ends of the
band saw before brazing together.

Filing a true taper where the saw is
Jjoined, '

To put in readiness as to adjust the teeth
of a saw.

To bend teeth of saw slightly and uniformily

BY WHOM

Cleveland

Nicholson

Nicholson

Cleveland

Cleveland

Atkins

Nicholson

Disston

Huther

Atkins

Disston
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Shanlc

Side
clearance

Spur

Swage

Swaging

Tang

Template

Throat

Ways

DEFINITIONS

so that width of cut made by saw
will be wider than the saw itself,

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

*.

The end of the drill that fits into the
drill press.

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

Clearance to prevent binding 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 toobth by means of a swage.
To shape tooth of saw for side clearance

& projecting shank prong, or tongue, as
on a knife, fork, file or chisel, to connect
7ith the handle,

1

Is a portion of the tool which fits into a
slot in the sockel or spindle,

The narrow portion of a file which engages
the handle.

L jig or pattern used to check work.

That part of an auger bit that recelves the
chips from the lips and conveys them into
the twist,

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

That which a sliding teble runs on as in
bench saw.

The surface on which a carriage slides when
machine i1s operation.

BY THOE
Nicholson
Tiwin

Cleveland

Disston
Hather
Trwin

Atkins
Atkins

Disston

Cleveland

Hicholson

Irwin

Disston
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TERI DEFINITION BY WHOM
Web The web is the back-bone or supporting

section of a drill, Cleveland
Thetting The act of whetting or sharpening on a

fine stone.

Wire edge A turned rough metal edge left on the cubting
edge after grinding or filing,

Zerk An attachment used on machine for the use
of a pun for greasing,

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

a

n this report. The selection

e

sary for conditioning the tools mentioned
of this equipment and the procedure used in each case are not just the
writers ideas but are documented and referred to those authors who are

experienced in the care of woodworking tools and equipment,
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Chapter II

PHILOSOPHY OF INDUSTRIAL ARTS
Before a definite idea can be formulated, there must first be a

definition of terms to be used pertaining to the subject to be discussed.
Bducation, in general, is "the developing of 2 hanpy, useful, and successe—
ful citizen." (A=22, page 50) There seems to be no better way to eXpress
an educational philosephy than 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 goal to be achieved; (2) the end to-
ward which 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-
catlonal philosophy then could be defined as "any philosophy dealing with

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

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

o]

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

(4~8, page 295) This can be a part of a philosophy of industrial arts but

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

Jjectives %o include many other objectives not reached by general education.
-

Industrial arts is offered basically for purpose of general education.
Through the aid of 1nousurlal arts the pupil has the opportunity to explore
the various fields of industry and to abbaln an exbtensive knowledge aboutb
and experiences in some of the work-activities found in industry. A4 com-

mittee appointed by the United States Commission of Education, in its re-

port, Industrial Arts—Its Interpretetion in Americen Schools, defines

industriael arts as "a phase of general education that concernsz itself with
the materials, processes, and products of manufacture, and with the con-

tribution of those engaged in industry. The learning comes through the
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pupilts experiences with tools and msterials and through his study of
resultant conditions of 1ife.” (A—lﬁ)

Wilber defines industrial arts as, "those phases of general education
which deals with industry--its organization, materials, occupations, pro-
cesses, and products znd with the problems resulting from the industrial
and technological nature of society." (A-~26, page 2)

Selvidge and Fryklund, in Principles of Trade and Industrial Teaching,

when writing about what the industrial arts program should include, list
eight objectives (A~20, page 36) which will be used as a basis for "A
Philosophy of Industrial Arts.”

1. A'Well Develoned Interest in Industrizl Affalrs. With the ine-

creased mechanism of our mode of life, it is becoming inereasingly desirable

_l-

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

LN

appreciation of industry and its affect on modern life. TYoung 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 opportunitvy for
a good understanding of the every-dsy work life and there is, of necessiuy,
a great need for such an educetion to bridge this gap.

Interest in mechanical occupation and the conditions and problems of
industrial employment are not innate in the individual bubt the interest
must be created. "The 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 afforded by the school cure
riculum in this important field of education ......." (4=5, page 252)

The industriael arts has, then, at its command the possible resovrces with

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

the student can explore and understand our industrial civilization.
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2, How to Care For and Use Properly the Things We Buy. Students

should be taught conservation of materials and ecquipment. 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 things e buy "involves
knowledge of some of the elementary principles of sclence such as the a-
ffect of heat on metals, affect of moisture on wood, rust, methods of pre-
serving materials, how the electric current works, how to trace the lines
of power through mechanism, the principles of machines, lubrication.”
(A=20, page li0)

These things involve certain fundamental concepts rather than much
skill, Over a period of a year, bremendous leosses occur from the affect
of water alone on materials. Tlementary electricity should be taught the
student so he can make his own mincr repairs such as locating a blown fuse
or repairing a bad lemp or iron cord connection.

The student, "should be baught how to care for and preserve materilals,
how to care for equipment and furnishings in the school and home, and how
carefully and thoughtfully to correct, without damage to the article, any
difficulty that may appear." (A-20, page 41) The writer feels that this
objective is a key objective 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

ot

Y -

or uses, with what they buy. If a piece does not £it in its place proper-
ly, it should not be forced but should be examined to locate the reason for
the improper fit. The student should also be taught that pliers or a simi-

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

only two examples of the care and use of the things we buy.,



3+ Appreciation of Good Workmanship and Good Desigm. This may apply

to the workmanship of others as well as that of oneself. BRegardless who
produced the project the sbtudent should be taught to basc s judgement
upon simplicity, adaptabiiity, proportions, harmony, and oua,llny of the
finished product,

Perhaps this could mean also having z good consumers knowledge. Friese
says "to foster appreciation of good materials and workmanship for in-
telligent and discriminating selectlon of manufactured preducts for home
and business consumption and proper valuation of substantial and beaviiful
construction in enviromment." (A-7, page 93) Merely talking about this
is not encugh but the student should be taught to discern between the fad
and the quiet, substantial, or satisfying design; for exemple the difference
between modernistic and modern fuwmiture.

L. Interest in Achievement. Barly in 1life 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, Trom the very first, regardless of the smallness of the project,
good workmanship should be recuired, By doing this a pride can be develop-
ed within the individual because of the things he can do well., Anybthing
worth doing is worth doing vwell. ell shaerpened and well cared-for tools
makes 1t easler to complete a work job ereditably,.

Selvidge and Fryklund say, "Fride in one's abiliby to do things is
one of the best guarantees of good citizenship. It can be acquired only
through successful accomplishmentse....” (A=20, page Lli) This pride can

be developed to the extent of motivation yet one should be hunble about it.

Praising a boy for some accomplishment if deserving will create interest

but praise or approval of a piece of work beyond what

oL

tor
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wi e the pupil t wer his ideals and thus crease respect for
7ill lead the pupil to lo his ideal thus decrease fo
himnself. Interest in attaining high standards of workmanship may result
if high standards are required,

5. Self-@lsc¢pllne and Initistive, In an AVA Bulletin Improving

Instruction in Industrial Arts, this sbatement is found: "This is a

responsibility of all teachers but one for which industrial arts teachers
possess peculiar readiness. They have unusual opportunity to build self-

fidence, judgement, idealism, reliebility, obedience to authority or
valid custom, ingemuity or self expression.® (A-22, page 54) This is
possibly one of the greatest aims of the industrial arts program. Little
or nothing can be accomplished without self-discipline and initiative,

Yays and Casberg, in their book, School Shop Administration, when writin

of school shop discipline state, "self-discipline is an aim of education
and this is as true of shop teaching as of any other.! (A-16, page 1LT7)
This discipline comes from within the individual bubt can be guided
and partially controlled through guldance of others. It is obvious that
the necessity for orderly procedure and cereful controlled management of
the hands, body muscles, tools, materials and machinery necessitates the
importance of teaching constant self-managemente. Students are perhaps the
first to notice poor mangement and they in turn lose confidence thus los-—
ing self-discipline. Teaching self=discipline then should be considered

as a means to an end in shop discipline,

6. Orderly Performence, A completion of a 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 what

is required, then formulate & plan as to the execublon of that jJob, Think-

-

ing or reasoning a job through before attempting to start it is a very wise



decision. Students should be taught this.

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

develop in our pupils the habits of thoughtful, careful work of any kind

1

and the forsaking of loitering and wasteeees..0nce established in youth
and in school, they will carry to adulthood and to the work of the busy
and exacting world.” (A~22, vage 57) He will then be more dependable in

connection with tasks thalb ave assigmed him,

7. Drawingcs and Designse To the skilled worker in industry, drawing
is pecoming more and more desirable, "Our industrial arts work affords
very effective means for the developmeﬁt of reading lnowledge and of the
ability and desire of self-expression, both freehand and by use of in-
struments." (A~22, page 57) Such an objective is meaningful only in
industrial arts. Its not enough to discuss only the design but a knowledge

of construction and the opportunity to use this knowledge is most essential,

8. Elementary Skills. According to Selvidge and Fryklund these

elementary skills should be taucght, "in the use of the more common tools
and machines, and in the method of modifying and handling materials, in
order to make them conform to our needs." (A-20, page Li6) This can be help-
ful in rendering him proficient in the occasional and minor mechanical tasks
encountered by the average adult. It can aid him in finding an avocation
and by so doing help him to mske worthy use of leisure time. Much of the
waste found 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 ignorance to the dangers that are around us. Not lknowing
the mechanics of many of these dangers and how to fix them multiplies the
danger at hand.

The Place of Care of Hood Torking Tools and Foulpment in Industrial

Arts., Often, to many persons, a tool is Jjust a tool and regardless of its



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 much more dangerous than when properly sharpened., Also the using of a
dull tool results in poor workmanship. Tools left uncared for resulits in
wastefulness, This, indireetly, reflects on character,

Erieson, in his book, Teaching the Industrial Arts, (A=5, page 114)

states,

(1) This type of work gives training that cannot be had in regular
shop work, 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 particularily interested in the regular routine and
would rather work on special problems: (L) there are exploratory
and guidance values in this worlk of emergency training-—-it opens a
vision of new fields of vocational opportunities.”

The time to start this training is while the student is learning how
to use the tools and equipment. He then learns why a plane iron is ground

O ang d can also be convinced, while using, that this is perhaps the

0l

at 22
best angle,

Learning from instruction and a2 source of knowledge is mmch betber than
learning through trial and error. It is less expensive and in most cases
& b ga 2
the individual is not ecuipped for experimentation. The writer, therefore,

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

as an integrate part of the teaching of industrial arts.



Chapter IIX

HISTORY AND PHILOSOPEY O TOOLS

5

Little is known of man in his primlitive age because the implements

used at that time were made of wood which has deteriorated down through
the ages leaving no trace of what they were like. In place of his crude
wood lml-\rec‘., man qo~ne=1,1' s found a st vone and used the ragged edge of it.
"when he learned to shape the stone to sult his need, and thus produce a
mde tool or weapon, he entered whait we now call the Stone Age, more than
fifty thousand yesrs ago.” (A~l, page 5)

It is hard to tell just what tools were discovered first bub nerhaps
among the earliest hand tools known to man are the saw and file, Ancient

men, when abrading or filing an object, used send, grit, coral, bone, fish

s <

skin, gritty wood, and stones of varying hardness to aid him in the process,
No one knows definitely when the saw or file was first used and 1t scenms
reasonable to believe they were discoverad rather than invented,

Ancient Development. Evidence of the use of the file is recorded many

vears before the time of Christ. Harly as the reign of King Sanl, aboub
the year 1090 B. C., the file is mentioneds "But all the Isa tes went
dovn to the Philistines, to sharpen every man his share, and his coulter,
and his axe, and his mattock. Yel they had a file for the matbocks, and
for the coulters, and for the forks, and for.the axes, and Lo sharpen the
goads.” (I Samuel XITII:20-21) Other hewing tools are also mentioned much

-

earlier than this tine bub before a sharp edge could be mede there must

~na

have first been a method of abrading or wesring awey the excess to gain
this edge.

YArchaeologist estimate thet the saw dates back to at least the

Neolithic, or Later Stone Age." (A=3, page £8) This suggests that saws

(e
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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 make ornaments 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 men 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 ool even though they
were discovered in different countries. Americal'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 similar to t@ose found in
Europe. "The oldest saw of the historical area was found at Ur of the
Chaldees in Mesopotamia.® (B-18, page 2) Their time dates back to ap-
proximately 6,000 or 7,000 years even antedating Abrsham 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 & 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 the 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~hooks,

"Metal reached southeastern Furope not long after 3000 B.C., but in
uwestern and northern Europe it was almost 2000 B.C. hefore the beginning
of the Copper Age, which soon became the Bronze Age." (A=-l, 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 common tools such as lknives were still
made from stone. However the introductlon of metal meant a rapid advance
in civilization.

o

The invention of the first mebal saw was claimed by the Greeks. They

i

he idea from the jawbone of a fish. A& more reliable
evidence, however, is supplied by the pictures of saws on the Egyptain
nonunents. These saws were only slightly better than those made from sbtone.
erhaps it is due to the inefficiency of bronze os saw material. "An al-

3 )

most perfect cast for a bronze saw was found in the muins of an ancient

l—lo

lake dwelling of Switzerland." (B-18, nage 3)

One of the most interesbting characteristics of the early Egyptain

bronze saw was that the direction of the teeth pointed back, The culbiting
action, then, was on the pull stroke rather then the conwentlonal saw of

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

I

he use of the pull stroke. The construction of the early Egyptain saw

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

C”

ed to heve a tang which was inserted into 2 handle,

Many prehistoric files were made of bronze and fashioned with rounded

fa}

backs and a flat surface for rubbing. They had an astonishing likness to
the files of today. They were aporoximately three and five-eipghts inches
in length, three eights inch in width, and one-quarber 1nch in thickness.

"The Egyptains of the Lisht Dynasty, ebout 1200 to 1000 B,C., made

small rasps of bronze, a

o]

several specimens have been found which could be

more or less accurately comnected with that time." (A-3, page 119) They

-

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

1
.)"'\

]

metal with a sharp pointed instrument and then coiled into a conical

5 1

shape with the sharp points protruding to the oubside. These acted as teetbh.

4
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Early Development During Iron Age, With the development of iron an

entirely new era ﬁasvintroduced. Previous to this time any material used
was very inefficient because of the lack of property to be sharpened and
to maintain a sharp edge. Work was slow and much patience and persistvence
were required to operate the old tools. Now a metal was discovered that
had the property of heing formed to a desired shape, such as a sharp edge,
and could be maintained by abrading or whetting it against a stone.

"The Assyrians, who were about the first race to profit by the dis-~
covéry of iron, made a straight rasp of iron of which an excellent example
has been found, the form of which is exactly like that of modern times,"
(A-3, page 120) MNo doubt the ancient man was qgite clever in originating
tools. Some ancient Roman files that have been found show evidence of pro-

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

M

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 lMonk, St. Dunstan, produced many wonderful
things, and greatly improved those metal tools of thet doy. Some time
later ancther monk, Theophilus Presbyter,rgave the world several formulae
for tempering iron instruments. Once thé file had been forged to the de-
sired form it was smoothed then the teeth were cut on it. W"He 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 1190 A. D. the first known attempt to cut files by

machine was invented by Leonardo Da Vincil, & noted painter, sclentist and

ehgineer. ILittle recognition was given him, however, and in 1750, Chopitel,

a Trenchman, invented a machine which actually cut the files.
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"The cirecular wood saw ,v as we know 1t today, was invented in England
in 1777 by Semuel Miller, although it has been claimed that circular saws
were used in Holland nearly a century before.! (B-18, page i) At the
close of the eighteenth century, woodworking was 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 industrial revolution.
"and methods were giving way to the newly invented machines in many differ-
ent fields, notably in the textile industry, and woodworking was soon to
undergo bthe same revolubtionary change,” (A~9, page 2) In 1799, Samuel
Benthan succeeded in inventing several machines where ten unskilled men

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

.C'.L

cause of the success of this experiment, money was given him by the govern-

ment to further perfect the circular saw.

Fa

Gurrent Development. Machines and hand uoo'ls are no longer made in

a crude manner but has become precision work. Many machines were invented
such as the planer, jointer, and the more versatile variety circular saw,

t.

Tmproved methods of making high grade steel makes possible better hand tools,
Barly American and English furniture was often the product of a very proud
and skillful craftsman who prided himself in his fine hand tools. Most of
the work was done with hand tools and the early cabinet maler boasted of

his choice of steel that went into the making of the tools, Wany times these
were made by the craftsman himself,

)

Athough basically the same, hand tools have been constantly vhder-
going changes. Today we have the iron bed hand plane instead of the wooden
ved., The files we now have are a precision instrument and are made accord-
ing to the United States Bureau of Standards.

]

The file and saw will be used by the writer to show the current
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development of tools. Both are very 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.

1The making of files which are both high in lasting malities and
corréct in design for the various kinds of materials, products, finished
and working conditions for which ey are intended is an industrial science.”
(B-23, page 9) To fit the needs of industry today, more than 2000 kinds,
sizes and cuts of files have been made to increase efficiency of work on
the various kindsvof 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 finishing the file involves forging, arnealing, smoothing, cubting
hardening, and finishing. |

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

conditions the steel and Lo insure uniform grain the 1afge furnaces are
expertly controlled and the heat is kept under strict laboratory conditions.
The file is then ground 4o remove scales, then drawfiled to insure even
£ilin

<

g surfaces, A machine then cuts the teeth on the file blank. The
file is agaiﬁ heated and hardened, ter hardening the teeth are sharpen-
ed and prepered 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 furnacé is controlled to the closest degree and laboratory supervision
is exercised over every process. Though the use of high quality steel is

essential in making a fine saw, careful and skilled workmenship is also

required,
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There are many operations to the making of the high grade saws. These
operations are shaving, tempering, taper grinding, tensioning, setting,
sharpening, and finishing. The saw 1s shaped to produce a good balance

.

then tempered to insure cubting voints that remain sharp and retain their

(>

"S

set, Taper grinding makes the saw blade of proper thickness and gauge a-

sy

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

up in the cut, then it 1s set accurately. It is

1

then expertly sharpened

0

and finished so as to give the saw a nice apn earance. During these many
operations the saw is checked and inspected many times,
Manufacturers are contimially striving to perfect better steel and

processes so as 1o make their tools of higher quality. Hand tools are to-

s

day wade with precisilon machinery and those using them now enjoy the pro-

gress and development which started thousands of years agose



Chapter IV

CARE, OF HAND TOOLS OTHER THAN SAWS

Often when observing tools in the work shop or home and farm ‘ool
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 tinme saved in the execution of the work," (A—ll, page 106)
When 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 hand tools:
the auger bits, marking gauges,'cabinct scraper, hand scraper, lathe tools,
pocket knives, plane irons, screv driver, spoke shave, wood chisels, and
twist drills.

Sharpening Auger Bits. Rest the bit on a board with the screw point-

ing up and file lightly on the front edge of each spur., Use an auger bit
file. Hever 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 and try to maintain as nearly as possible
the original clearance angle. The general angle should remain the sane.

Best the bit on a board with the screw down and [ile the cutter on the

ile off the same amount on cach cutter. It is egsential

bxf

upper edge only.
that both cutters be on the same level so they will cub chips of equal
thickness,

References: A-2-34, A;4~142, B-22-6, B-28-2,

Sharpening the Cabinet Scraper. The cabinet scraper is a faster cutiing

tool than the hand sciaper and therefore is sharpened at a nore acute

. . . . o)
angle. First file the scraper with an angle of approximately 60° 4o 75 .
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Then place the scraper in a vise and burnish the edge over by drawing
burnisher at sbout 15° and finslly at about an angle of 8°, This puts a
hook on the edge which cuts, or shears off the fiber ends thus giving a
very smooth cut.,

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

Sharpening Hand Serapers, 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 face of scraper, then draw file until the edge is square., With a burnish-
er or a well tempered chisel, turn edges. Hold burnisher horizontal and
draw straight 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. 2 very high grade of sharpening can be done by first
vhetting the scraper edge before using the burnisher.

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

o,

Sharpening Marking Gouges., The spur may be removed from the beam of

the marking gauge by loosening a screw, Sharpen the spur in much the same
manner 25 a pockelt mife would be charpened.

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

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

I_..'-

30°, Hold the tool horizontally so thalt the back edge to be ground is
parallel with the cutting edge of the stone. Hevolve the tool slowly be-
ing careful Yo maintain a proper angle while it is rotated. The round nose
is ground in exactly the same mamer as the gouge.

The parting tool is hollow ground and has an included angle of 10°,

The cutting edge is ground at 90° with the body of the tool,

The skew is somewhat different from other lathe tools in 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 ground and ground with an included angle of 2L° or 12°
from center line. The cutting edge is ground 15° to 20° less than 90° or
70° to 75° with the side. Care should be taken to keep the cutting edge
horizontal with the face of the stone so as to maintain an even bevel back
from the cuitting edge.

A1 lathe tools should be whebted 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 svandard oilstone,

Referencest A=11-115, A=15-1l, C-1

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

it must be ground so that the blade is very thin at the edge. Hold the
1

side of the knife blade against the side of the grinding wheel and grind

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

)

nd will reduce whetting considerably. The edge will not become blunt
nearly so soon. Lay the blade flat on the whet stone and whet alternately
one side then the other until no brisht spots can be seen on the edge. An
added keeness can be given to the edge if the blade is stropped.
References A=2-37

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

of approximately 22%°, with the cutting edge at 90° to the side. The bevel
is uniform and straight across except that the corners are slightly round-—
ed. Whet the plane iron by placing it first beside the plane and lower

it slightly. This angle will be approximetely 35° to LO®, Vhet the bevel~

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

i

stone. Whet last ti-e on bevel side,

References: A=-2-13, A=L-ll), A-6-188, A=12-§3, C=2
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Sharpening Screw Drivers. Hollow grind the blade of the gerew driver

on both sides to the thickness of the slot of the screw to be driven., The
widbth of the screw driver should be approximately the same as the diameter

of the head of the screw. Grind the face of the blade a disvance o

i, This will give a sufficiently hollow ground fit to insure the sides
>

= =

3

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

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

radius of avproximately the same as a circle whose diameter is the same as
the width of the blade. ¥hen grinding a screw driver it iz always well to

have a screw of a size the screy driver is bo be ground,

Reference: A-2-lih, A-li-66, A-6-192, A=17-L0

:3

Sherpening Spoke Shaves, e spokeshave is ground in & very similar

manner to the nlane iron. It is ground to a bevel of about 25° and whette-
= =]

fte

ed just like a plane iron.

o

Sharpening Wood Ol

hisels. Grind the wood chisel straicht across and

10 % . .
to a bevel of about 225°, Care should aken when grinding so as Lo not
P & =
burn the metal., This will destroy the temper and render the chisel soft
thus causing 1t to lose edge very sasy. vhebt ab the same bevel as the
" -

chisel is ground. %het first on the bevel side then on the face side.

References: A-2-hli, A-6-56, C-=2

.
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The Twigh Drills, A drill has wwo cubbing lips , are
g Ny

I

3

ground to the same length and a2t an angle of 59° to the cember line ox 118°
included angle. Hold the drill in bobth hands at 59° to the face of the
stone. Place the cutting lips to the face of the grinding wheel., it

.

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

o
o
l"\

=

nst the face of the stone. This makes eel lovier tien the cubting

1S
8]
)
}.._'-

lirs. The angle this mskes with 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 1ist of tools and equipment needed for the operations mentloned
for conditioning hand tools is given heres for the auger bits, one or
nore 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 oll stone, and possibly a

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

EMERY WHEEL GRIWDERS AND OIL STONES

Perhaps a grinding stone could be thought of as a milling wheel with

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-—
volving 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 will

be given to the bonding, rim speed, and cbrasive,

]

rinding wheels can be used in the shop when finishing materials to
very close limits or they can be used for the wemoval of excess metal where
limits are mesningless. In this chapter, only those gri‘nd:u:g wheels used
for sharpening of woodworking toolg, will be considered. The type of grind-—
ing wheel needed for sharpening woodworking tools is one that will be easily
trued and will give a smooth surface to the tool being ground.

Truoing Up Emery Wheels., To true up or dress an emery wheel means to

remove a small layer from the face of the wheel thus making the outside
edge of the wheel conéentric with the axis or center of the wheel, VWhen
grinding wheels become clogged with oil, dirt, particles of steel, glazed,
somebimes worn out of round, then truing is necessary in order to make
the wheels efficient for grinding again.

There are two common methods of truing an emery wheel. One. is by

using the star emery vheel dresser and the other is to use a dianond voint

<f

7,

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 mounted in the end

of an iron holder. To true the stone first rest the heel of the iron holder
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on the tool rest and as these star wheels are brought in contact with the

grinding wheel, they revolve at high speed and in doing so remove or cub

ot

]

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

the star wheel becomes worn and mst be replaced.
In truing with the diamond, rest the holder against the tool rest

D

and move the dresser from one side to the other. The diamond point is much
harder than the grindjﬂ" wheel and as it comes in cmtactvw th the wheel
it removes a layer of the surface, TFor precisilon turing the diamond point
is mounted in a holder thalt will move to one side and the other always
parallel to the face of the grinding wheel. This gives a perfectly even
cutting face on the grinding wheel,

Reference: A=li=355 s A=5-135, A-10-10, B-2l, B-25

Selecting FEmery Theels., Before replacing an emery wheel, irst con-

sider the type of work to be done and the motor speed. From these two
facts can be determined the abrasive and the type of bonding needed,
The abrasive does the actual cubting and can he ourchased in
several different grain or grit sizes indicated by the number of openings
per linear inch in the screen used to size the grain,
The bonding is the cementing or holding together of the sbrasive, Per~
haps seventy-five per cent of the grinding wheels use a vitrified bonding.

ng
For special jobs other types of bonding are used. This bonding is graded
indicating the relative strength or holding power of the bonding, In
general, the stronger the bonding material the harder the grade.

Perhaps a good rule in selecting a stone is the higher the vheel
speeds, wibth relation to work speed, the softer the wheel should bve.

Vitrified bonding can be used for speeds up £0 6500 S.f.D.me

-References: B-2li, B~25
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Replacing DEmery Wheels. A good safety precaution in replacing a

grinding wheel is to always be sure the motor does not turn the grinding
wheel in ex-cess 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 mandrel tap the wheel gently to see if it has a clear ring which
indicates sound structure. Both flanges should always have the same di-
anmeter and be ab least one=third the diameter of the grinding wheel., There
should also be a blotting paper washer on each side of the wheel, After

v but now excessively.

mounting; tigiben the spindle end nut firml
A1]1 good wheels have been tested to & meximum speed and will be mark-
ed as such. ¥Vhen first starbting the motor after mojinting, stand clear and
turn on the motor switch and 2llow 4o run for a short time. If there were
any possible hidden flaws this will give the wheel a trial run,
Reference: B=26

Care of 011l Stonese. The 0il stone should be kept molst at all times.

to allow it to dry will cause it to harden. After using each “ime the
dirty oil should be wiped off and when not in use a few drons of clean oil
should be left on it., The oil stone should also be protected by keeping

in a box while not in use. Use an ollstone oll made of half lubricastion

- 0il and half kerosene,

When using the oil stone the entire face should be used to prevent
uneven wearing and hollowing out the middle. A separate stone should be
used when sharpening such tools as the gouge or round-nose tools.

If the stone becomes glazed or gummed up, they can be cleaned with
ammonia. If not then a piece of szbrasive paper or cloth may be used, Vhen
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 placing grinding

compound on the true face of the cast iron base then rub the stone over it
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a circular or forward and b
stone until the face is t1rue a
Reference: D=2 31-?f§ C-3
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Chapter VI

HAND SAY

Before starting to work on reconéf.itinonin” the han@ saw an examination
of the condition of the saw is reguired., Inspect the saw Lo see if the
teeth are uniform in size and shape, and if the teeth need to be set, A
saw cennot give good service unless the teeth are even, uniform in size,
and properly shaped.

The various kinds of hand saws found in the industrial arts shop are
eross—-cut hend saw, rip hand saw, back saw, miter saw, dovetall saw, com—

ass saw, keyhole saw, patbern meker's saw, and coping saw, There are
H S 3 = 3

-perhaps only two types of teeth, the crosgs—cut teeth and rip teeth found

'

on the hand saws. Since all sews have basically one of these two types of

teeth, there 1s no need for an sexplanation of procedure for them. This
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concerned primarily with the following saws: Hand rip saw, hand

cross—-cul saw, back saws, and the 2-man cross—cul saw.

Jointing Hand Saws. Filing the points of

the teeth on a hand saw
make the line of teeth straight or in a gentle curve is called jointing,

This process may be completed with a "Disston Hand Saw Jointer® or by hand

without the aid of a bought jointing device. In any event the results are

o} o

the same 1f carefully done. The procedure is to clamp the sew in the vise

3

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

(‘J

all have "flatse" on them. The {lats are esgential Loy filing the teeb

el

even. Jointing is not necessary everytime the saw is filed.
References: A-}=38, A~12-205,

4-19-57, B~18-15, B-19-17, B-23-li

{inds and Sizes of Files. ¥hen choosing a file

ok

it is necessary that the file be of suffieclent width to insure filing the

t

complete toothe. & good rule to follow is to select a f£ile 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 Hand Saws. Springing over the upper part of the tooth 1s call-

ed setbting. The teeth are set altermately to the right and left. This
nakes the teeth cul a slightly wider kerf than the saw allowing the saw to
move freely through the kerf., Set the saw teeth gpproximately one-third
to one-half way down on the tooth., ibre set than this will result in dis-
tortion to the body of the saw. Use a Mpistol grip" saw set to provide
easiest hand work,

When setting a back saw a Millers Fall hand set may be used by first
grinding down the hammer and anvil to the proper width,

References: A-4=38, A-12-2006, A-19-61, B-3-19, B-18-17, B~19-3,
B-23-42. |

Filineg Hand Rip Saws. Place the saw in the vise with handle to the
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left and file toward handle. The front of the teeth should be filed so
there will be a 0° to 2° negative rake, 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 approximately 5° below
horizontal, Tile only one-half of flats on the teeth 1o right and left of
file when filing first side. Ieverse the saw 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 height,

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—Zl—o
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Filing Hand Cross—cut Saws. Clamp the saw in the vise with handle to

the left as vhen filing the rip saw. File from the point of the saw to
the handle on the right side of the tooth leaning toward the operstor.
Hold the file with its point toward the handle making a 60° angle with
the far side of the saw. The front of the Looth 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
remaining half of flats. If properly filed a needle will slide between
the ocuter points of the teeth.

References: A-2-26, A=hi=li0, A-12-208, A~l7-225, A~19-62, B-3-22,
B~18-20, B=19-l, B=23-lj2, C-l,

Piling Back Saws, Follow the same instructions as for f£iling the

‘eross=cut saw. DBack saws usually have fourteen points to the inch and the
(;; smallest triangular tapered file mede should be used. This will be a four

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

vailable, The plunger on this saw set may need to be ground narrower.

Filing the 2-man Cross-cut Sawe. After jointing, the raker teeth must

be filed so there will be approximately one-thirty second inch to one-sixty
fourth inch clsarance below 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‘fbllowing»files are used for filing
this saw: Mill file with one round edge, cant saw file, and cross-cub
file.

References: A-19-71, B-2-l3

Tools Required For Filing Hand Saws. ¥When jointing a saw a flat mill

file is used, A bought saw jointing device may be used, The sew viege can

be a bought vise or one can be made from two pieces of bhoard with a bolt
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through them so they can be forced bogether thus holding the saw in place,

For setting & hand sagw a pistol grin hand saw sebt 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

enough so the procedure of sebbl

to the one being set. ‘hen filing the hand saw various sizes of trisngular
tapered files ave used depending on the nurmber of poinbs per inch the saw



Chapter VII

THE BAID S5AW

Narrow band saws are used extensively in woodworking establishments.
The blades are made as narrow as once-~fourth inch and are graduated by elghths
to the three-fourths inch saw. Wider saws may be obbtained. The commonly
- ugsed 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
used.

There are perhaps three causes of band saw failure: (1) the band saw
blade may have too lititle set in the teeth thus the kerf but by the sauw
will not be of sufficient width for the blade and the result is over heat-
ing, (2) the band saw may become dull from normal use. When a blade becomes
dull it rubs rather than cuts and will cause excegsive friction which in
turn causes over heating. (3) The normal bending of a band saw blade form-
ing around the wheel then straightening out again as it cuts the wood,
will to some extent, cause the blade to crystallize in time. 45 a result,
the blade breaks. An indication of crystallization can probably be noticed
by the checks that may appear in the gullets betﬁeen the teeth,

Jointing Band Sawg. Jointing the band saw may be accomplished by re~

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

Start the saw and using a broken piece of emery 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 cutting line of the teeth even.
Reference: A=13-113.

Hand Filine Band Saws. IFlace the band saw hlade in a vise made for

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

horizontally to the blade. This keeps the front of the tooth square. Hold
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the file so that it vill make also an angle of 6° to 8° with the vertical,
This will give the tooth a positive rake of 6° 4o 8°. File all teeth
from the same side of blade.

References: A-9-3L6, B-1-5, B-2-2l;, B-16-1, C=9

Setting Band Saws. Band saws may be set by hand using 2 hand saw

set of a size appropriate to the gunage of the saw or by using a2 band saw

her method the results should be the

setting machine. When sebting by ei
same. The set should not extend more than one~third to one-half the way
dowm on the tooth., MNore set that this will tend to distort the body of
the blade. Set the teeth alternately right and left.

References: Bw=l-6, B-2-2l, B—30-l2.

Machine Filing Band Saws. Filing a band saw blade by machine can be

accomplished rmch faster and with more uniformlty then b+ the hand methed.
Care should be taken when selecting a file. It should be of such width as
to file the full length of the tooth. A good rule to follow is to choose

o}

a file whose width is one=fourth wider than the length of the longest side
of the tooth to be filed. Csre should be taken when adjusbting the file in
the machine so that a vositive rake of 6° to 8% will be filed on the tooth.

References: A-9-316, B-l=5, B=16-3, B=30-13

Brazing Band Saws. The set in the blade will alternate right and

left therefore care should be teken to match the teeth when lapping. Ietb
the lap be approximately one and one=fourth times the width of the blade,
Taper the ends back the width of the lep with a file., Place saw in brazing
machine with teeth pointing toward the operator. DBe sure the back side

of the blade 1s against thefrail 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 licuid flux so that a good



electrical contact will be obtained. Engage the switch and allciwr the
blade Lo become 2 light red. Turn off the switch znd pull the clamp
lever down on the joint immedistely. This will force the joint together
causing it to become brazed. Allow to cool for a short time then loosen
one clamp slightly and engage the switech agein heating the blade to a2 dull
red. Allow the blade to cool slowly. This process is called annealing.

&

References: A-9-3L3, A=13-11), B-1-7, B=2=2l;, B-16-5, 0-11

Butt Welding Band Saws. An electrie bubt-welding machine is requir-

ed to do this operstion. Very lithtle time is required and the results

are very satisfactory. The ends of the blade ave cut so the teeth natche
Approximately oneesixteenth inch of the hlade is meeded to make the weld,
The band saw blade is'placed in the machine with the two ends butted to=
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gether, The voltage and ampersge are then adjusted for the size of blade

et

to be welded. As the angaged an arc is created between the
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butts of the blade thus causing them to become very hot. Aubomstically
pressure is applied by the machine foreing the two ends together thus come
pleting the weld, Arvnealing is recvired for this joint,

Suggesbions. When buyring band saw blades it is wise to secure sever—
al. The cost over a period of ti e will be no more and this will facili-

tate conditioning the band saw blades by allowing some of them to be sent

in to the factory or to a near-by repair shop for brazing and sharpening
and there will still be some left Tor vse.
Vhether filing the blade by hand or with mechine, the triangular

-

tapered file of suitable size is used. A hand made vise can be mode in

much the same manner as for the hand saw except it will be longer. The

.‘

following special tools are needed for cormplete care of hand saws in a

O

school shop: A trisngular tapered f£ile of suitable size, an "Oliver Saw



Brazer," a band saw setting machine, and a band saw filing machine,
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Uneveness of

saw beebth is the reonld

THE CIRCULAR SAW
of normal wesr, cutting nails,
extreme carclessness. 1o get the mest ef-

dropping the saw blade, and

should be of equal height. When

f‘“

that the long teesth 1 have

o

obh to dull aquickly.
the longer
and will give bad resulis

in incressed friction. and will c

In this chapber the procedures

and the circular rip saw are ex
setting, gumming, and filing are
cedures have been tried and have

Jointing Cireular Saws., To

in the filing processs, t

same length., This

Joint

on circular saws than hand saws.

are subjected bo cause execessive

even thus causing an

o joint a saw,

’.

reversed posltion so

or opposite to the direction of rotation.

blow the surface of the table.

fieiency from saws the tool should

the most work to do.

tooth will cause the

generally.,

plain

he teeth
process is called jointing

ed sbout ever third or fourth filing., It is per

that the teeth are pointing away from the

S5tart the motor and move 2

not only be kept sharp but each tooth

l_J .
-y
(o]
!
!._l
9
&%

a saw has long and short teeth

This causes the long

The wnequal strain of the increased cutting action

saw to deviate from its cutbing line

Lack of the proper sel will result

cause burning.

for laying oul the circular cross-cut

ed. Other procedures such as Joinbting,
also explained, Results from these proe-
proven very ssbisfactory.

possible Yo even up all teeth
first be filed or ground to the
Any circular sa
ps more important
The peripheral speeds the circular saw

heat and vibretion if the teeth are un-

unbalanced saWee

remove the saw from the srbor and place on in a

Lower the blade vwnbil it

pilece 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 stone back and forth over the blade. Stop
machine and check the flats. Repeat this operation until all or almosb

all of the teeth have been touched by the sitcne.

References: A-13-168

Laying Out and CGumming Circular Rip Saws. After several filinpgs the

cullets bebween the teeth become very shallow and will clog easily and not
carry away the sawdust adequately. They rust therefore be ground to their
original depth., This is czlled gumming,

Iay out the saw in ten equally spaced circles using the outside cir-
cumference as the tenth cirecle. From the front of the tooth, draw a line
tangent £0 circle mmber five. From the point of the tooth to be laid outb
draw a line back to the top or point of the fourth or fifth tooth back.
Measure on the line from the point of the tooth to be laid out, back a

disbance equal to avproximately one~twenitieth of the oubside diameter of
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the saw. From this point construct a tangent to circle numbe

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

Guominge In gumming, a grinder can be used or else a woodburning

lathe. The stone should he about one~half inch thick and aboul seven ine
ches in diameter. Form to correct chape with a diamond poimt dresser,
Hold the saw on the toeol rest and grind out the gullets to a depth of
cirele nine and at the same time shape the front or rake of the tooth to
the lay-out line, Do not grind too fast 25 this will burn the saw. The
stone should run at a surface speed of asbout Ma wmile & mimite."” This will
be approximately 2500 r.p.m,

References: A-13y172, A-0-263, C-10,

Setting Circular Saws. Bending the point of the tooth to give




clearance for the saw blade in the kerf is called setting. This will vary

with the kind of wood to be sawed but in general is from 3/16% to 5/16m

of the tip end of each tooth,

flat

Heavy gauge circular saws may be seb by employing the use of a
cast iron base and a broken three cornered £ile. Select an 0ld three
cornered file, break it and grind the broken end flat. File a cwimer on
the cest iron base to such an angle so that it willcause the proper amount

5

of set in the saw. A purchased circular saw set called a "saw stake',
may 2lso be used for this job.

Lay the saw blade flat on the base end locate the center ol the saw
and one edge of the saw tooth. Using the home manufactured punch and a

harmer, strike the tooth a good heavy blow thus causing the tooth to bend

to the degree filed on the iron base., Using the same locabing points re-
locate the saw, skiprning a tooth, in the seme relative position and repest

]

the operation. An anvil could be used in place of the iron base.

Thin circular saws may be set by using a heavy duby pilstol-grip hand

-

saw set. Those gauges thet can be set by this method sre gauge number

thirteen through gouge number fifteen.

&

References: A=9-339, A=13-169

Filing Circular Rin Sews. Place the saw in a saw vise, File the

front of the tooth to the line described in lay-out procedure for gumming,
Hold the file, when {iling the front of the toobth, so that it malzes an

angle of 880 with the face of the saw. File the tip of the tooth straight
across te the layout line umtil the flat disappears. Hold the file so the
handle is 29 %o 5% below horizontal. Tile every other tooth from one side

L fat round edge mill

and reverse the saw and file the remaining ge o
file is used for this filing operation.

References: A=9=31i2, A~13-170, C=7



Swvaging Circular Rin Saws, Spreading the point of the tooth is call-

2

ed swaging, The saw must first be jointed and gummed and then the teeth
filed to a sharp edge and shoped to £1t the gouge provided with the swage.
ixtrene care 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. MNext use the straight die o make a finished edge on the tooth.
The tongue in the center of the gwage should always be in the cenver of

the tooth, Use a 1light hammer and do not strike heavy blows, Hold the

o
tooth will spread without driving the adge
of the tooth below the cutting line, After 211 the teeth have been swaged,

they must be filed. File straight across lsaving all points the ser

width,
Referencess A-9-3L0, B-12, B-27, B-16, C-12

Filing Cirenlar Cross—cut Saws. Iey off circle number two in the

pJ

same manners as the circular »ip saw, Draw the line from the front side

¢

1,

he center.
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<
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of the tooth tangent Lo circle number two to the right sid
Flace the file on the right side of the toeth leaning toward the operator

)

and hold it in sueh a pogition so ¢

i)

s to moke a 60° angle with the far side

r

of the saw blade., Hold the handle of the f£ile away from the operabor and
approxinately 15° dovm from horizontal. File every oiher tooth then re-
verse the saw in the vise and file the remzining teeth.

An excellent file eguide may ve made for use when £iling the ecireular

cross-cul saw and the hand cross—cub saw. A piece of stove pipe 4in is

purchased anl cut to a size best suited for the saw vise uwsed. With a
scribe and with the aid of a probractor, guide lines may he marked the de-

sired angle on the tin. Bend the tin at 90° and place between vise and

back side of blade. This tin can then be bent up Lo the angle for 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,
References: A=9-=3L2, A=10-129, A-B-177, B-1l=9, B-10, C=%

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 next o
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 saw with the exception of the back side of the rip tooth which is
drawn tangent to circle number elght and one-half, File the rip teeth
straight across all from the same side, These teeth must be 1/32" shorter
than the cross-cut teeth, File the cross—cut teeth in same manner as
those on 2a ciréular cross—cut saw,

References: B-8, C=~b

Filing Dado Sawse. When £iling the dado saw a specisl filing clamp

as shown 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 £1ling clamp basc, The clamp
is tilted at an angle of 38Pthus making the teeth filed at an angle of
52%from horizontal.

The cleaner teeth must always be filed from one sixty-fourth inch to
one thirty-second inch lower than the cubting teeth. Failwre % observe
this rule will bring the cleaner teeth into the cutting and result in un-
satisfactory service. The saw must be gummed occasionally to keep cleaner
teeth lose and positive,

Reference: B-15-f, C-8,

Equipment Used For Fitting Circular Saws. 4 good circular saw clamp




or vise can be made by using two flat pieces of boards. A very good ex—

ample is given in Hjorth, Hachine Woodworking, (A-9, vage 343) A special

Lo

tool is required when swaging a rip saw, The set consists of a swage with

mn

> kind of file to use
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a convex die and straight die and a tooth gauge.

w2

when filing s civeular rip saw is a flat round edge mill file, A triangular

=

tapered file of the proper size is used for filing the erosscut saw. ¥hen
jointing the saw, any broken emery wheel will do for the Job, just so i%
Ticient size so as to reach across the throat of the saw table.

Then gumming 2 soft stone is perhaps the best and should be aboub seven

ineches in diameter.



Chapter 1IX

COHGLUSION AND RECOMMENDATIONS

Iong before man knew anything about machinery, he discovered znd in-
vented hand tools. If 1t were not for the facl that 2 way to sharpen
these tools was discovered,progress would have been much slower than it
was. Thus, care of woodworking tools and ecuipment is a very imporbtant

art in teaching industrial arts. Without the ald of a sharp tool the
delicacy or detail that is seen in so many woodworking projects would not
be possible.

The writer, when working in s woodworking shop, has on various oc=
casions started to use a tool without having realized the extent of ils
poor condition. For instance vhen using a dull circular combination saw
for exact work, the saw was found to crowd the work plece and not make a
square cub. With the type of tools and ecuipment of today it 1s possible

the work may be quite exacting. Dull tools prohibit this exactin

o

ha

o
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workmanshipe.

When conditioning tools, great importance should also be given to the
types and kinds of equipment, used to carve for these tools. Many good ex-
amples of this can be seen in many woodworking shops. Such practices as
using a square edge flat mill file for filing gullets or the frecat side
of the teeth on a cirevlar saw should never he allowed.

These procedures described in this report have been tried and proven

to be good. Although there msy be several methods of how to care for the
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same tool vel there is no place in the shop for careless workmanshinp. When

hollow grinding 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

h'a
o
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i

sguareness and hollow grinding would anply for every angle. Secondsiy
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bevels are not permissable,

Along with this care of tools and cquipment 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 indusitrial arts education. Through teach-
ing care of tools and equipment, sclf-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-
ing.

Recommendations. The writer recommends that "Care of ¥oodworking

Tools and Equipment" be an integral part of the total industrial arts
program and bc taught in a more organized fashion, along with teaching
the use and operations of woodworking tools and equinpment., He suggests
that as a result of this recommendation, the student will become more
proficient in his work because of the efficlency obtained from the tool
and worker when the tools are sharp. This will aid in building beiter
cooperation, more self-discipline, and will increase his skill thus

resulting in a total building of character,
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2Lhe Stieri, 1ﬁ‘zrza.n"o,ele, Home Crafimanship, McGraw-Hill Book Comnany, New
York, 1935, 30 pages.

25. Cardinal Principles of Secondary Bducation, A Report of the Commission
on The Reorganizavion of decondary saucavion, A pOlﬂbed by the
National Education Assocs ation, UsS. Depariment of The Intorier,
Bureau of Education, Bulletin No. 35, 1918, Vashington D.C., 1928,

26, : Vilber, Gordon O., Industrial Arts in General Education, Inbermational
Textbook Company, Seranton, Poﬁﬂsylvanﬂa 19LE, 362 vases,

LR

27. Willoughby, George Alonzo, and Chamberlain, Dusne G., General Shop
Handbook, The Manuel Arts Press, l9h,o




A Tist of Free Publications Gontaining Information
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Eauipment,
1, Atkins, T, C., Fitting Narrow Band snd Swall Cireular Saws.

2.
3.
L.
5
6.

19 @

204

Atkins, B, C., Saws in The Filing Room.

!
i

\

Atkins, . C., Saw Sensce

)

Broadhead Garretblt Comwmany, Catalog, v

Cleveland Twisht Drill Comvany, Handbook for Drillers, i1~

Delta File Torks, Delta Files Catalog No. h7.

——

30~

Delta File Works, Files, How to Select, Use and Conserve Them. -«

Disston, Henry, Circular Combination Saw (solid tooth)e

Disston, Henyy, Cireular Sombination Saw {(hollow ground).

Disston, Henry, Circular Cross—cut Sowse

Disston, Henry, "Righis" and "Wrongs®ev ™

isston, Henwy, Circular Cut=off Saw (solid tooth).

Disston, Henry, Cirenlar Rip Saw (springe—seti).

Disston, Henry, Cirecular Rip Saw {swage—seb). v

Disston, Henry, Dado Saw.

Disston, Henry, Band Saw (norrow wood),

Disston, Henry, Wachine Knives.

Disston, Henry, Saw Tooth and File Manuale, o

Disston, Henry, ¥What File and How Lo Sharpen Your Sawe,—

Huther Brothers, Saw Menufacturing Company, Incorporated, Huther Saws
GCataloge

Hother Brothers Saw Manufacturing Comany, Incorporated, T
Fitting Groovers and Circular Saws.

"

Yrwin, How to Selact, Use, and Care for Bitse



23.
2le
25.
26.
27,
28,
29
30,
31,
32,
33.
3l

Nicholson File Company, File Philosophye.

Norton, How to Sherpen.

Norton, A Handbook on Abrasives and Grinding Wheels.

Norton, Grinding Wheel Information and Selection, .—

Norton, The Grinding vwheel, Its Care and Use, 1~

Russell Jdemnings, Auger Bits--How to Sharpen, bt~

Simonds, The Circular Saw.

Simonds, Care and Usc _ci Narrow Band Sews.

o

Simonds, File Factse «—

Stanley, Pistol Grip Saw Sets Nos., 42, 113, and Lh2.

Stanley, Tool Catalog.

United States Department of Commerce, Files and Rasps‘.
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2.
3e
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5e
6.
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O
10.
11,
12,

13.
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Appendix C

Mimeograpvhed and Printed References

How To Sharpen Lathe Tools

How to Care for a Plane and Sharpen a Plane Iron
Selection, Installation and Care of Oilstones
Method of Filing Hand Saws

Layout and Method of Filing Circular Cross-—cul Saws
Layout and Eethod of Filing Combination Saws

Iayout and Method of Filing Circular Rip Saws

Dado Head Filing Clamp

Method of Filing Band Saws

A Saw Gumming Device for Use on a Wood Turning Lathe
Directions for Using the "0liver® Band Saw Brazer
Directions for Using Disston Concueror Swage

File Sizes for Hand Saws
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NSTRUCTION SHEETS FOR A HIGH SCHDOL INDUSTRIAL ARTS COURSE

IN WUSERCLD AXD -HY'ESTEAD

EAD XATNTFMANCE

Propared by Graduate Students, Oklahoma A+ & e College

oW To ¢

Care for a Plane and Sharpen a Plane Iron = = = = « = = =~ =« « - - by De¥itt Hunt

‘urposes: This instruction sheet is designed
© give enough information to the home
opair man to enable him to reccndition a
lanes The nlane is an indispensable tool
or use in general repair work especially

n repairing furniture, parts of the dwelle
ng or other fram? structures about the-
omestead.

aterials end Tools Needed: Jack nlane or
nooth plane good quality oilstone such as
arborundum or India brends and cilstone

11 composed of ecual parts lubrieating oil
nd kerosense.

rief References: Hunt, Hand Woodworking,
ape 4; Uouglas and lober¥a, Instructicnal
2d Informational Units in Hand oocdworking,

AEeS 3B=094

rocedurs: The plane itself may need some
goonditi‘ning. Brecken parts may be

elded or replaced with new parts. Handle 1
crews may need tightening, The frog may
8ed to be adjusted so that the throat
pening is larger or smaller. Rough corners
round the edges of the plane bed may be
iled smooth. Rust spots may be removed

y using sandpaper or emery cloth. An
polication of oilstone o0il will assist in
‘gnoving the rust. For sharneniig follow
he procedure given in the following steps.

s, Remove the plane iron assambly from the
lﬁnﬂ. R

Fipure l. Grinding thc Cutting Iron

« loosen the cap screw but do not remove
te It is customary to use the lever cap
s & sorew driver in loosening this serew.
eparate the cutting iron and place iron
ap, leaving the cap screw in place so it
5111 not be lost,

‘s Grind the outting iron using either a
mter grindstone, an oilstone grinder or
an emery stone. See Figs 1. The bevel at
which the cutting ircen should be ground is
220 4o 259 The eutting iron rests on the
frog and makes an angle of 450 with the

base of the plame. The angle of grinding
is approximately one-half of this angle.
The oor srs may be ground slightly round-
inge See Fige 2.

4, It ney e necessary for the home owner
to have some one else grind the cutting
iron, Students in the local high school
industrial arts classes should be able

to do this.

-Straight —

(il U : /
% _‘"
e
‘1‘5.

Figure 2. The Angle of Grinding

5« The whetting should be done by hold=
| ing the outting iron at an angle of 36°
to 40° to the face of the stone. The
bevel should be down. See Fig. 3.

A . . PR R A T T T
) S S T .. A A Pl e
L i e T e e iy P I e T TS
. e PR e g g oy P e N e
. * ] e [ pmlon Ry e Vet g e T e e
ety MR wd o T, e e Rttt Y T e T
e Voa K e wat e o, A T S, g W 1, - T e

Figure 3, Angle of Whetting

6+ Frequently the cutting iron must be

whetted on opposite side. Hold it flat

on oilstons or raise and opvosite bevel
about 20 to 4° above face of stone.

7. Wihet alternately on bevel side and
face side of cutting iron until all
wire edges are removed and until the
sutting edge should be sharp.

.8+ The cutting edge should be sharp to

the touch &nd no wire adgs should be
recognizable cn eituner face or on
cutting edgze. A wall sharpened plane
iron will shave.

9. Note thet a small secondary bevel of
35° is whetted on the point of the
plane. See Fig. 3.

Plate 2



A SERIES OF INSTRUCTION £ EETS
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, Cliff 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:
there should it be located? Care: Vhat
kind of oil to use and how to true up
when the oilstone becomes uneven,

P o
- Cﬁ. v p7
/’ //{C W /////
Y I
Fig. l. A Fine and a Combination

Oilstone

Materials and Tools Needed: An oilstone,
a piece of cast iron with one true sur=-
face, coarse valve grinding compound, &
good grade of oil, rags, and some kero-
seno.

References: How to Sharpen, Behr Man-
ning Co., Troy, N Y.; Short Cuts to
Better ork for the Home Craftsmen, Car-
borundun Co., Niagara Falls, N. Y.

Selection: Two oilstones should be pro=-
vided in the usual shop. One should be

a fine stone which is good for finishing.

The other should be & combination of two
grits, a coarse and a fine. The coarse
side will restore dull edges and the
fine side will produce & finished edge.
The best size for a school shop is the
8 x 2 x 1 inch.

Several companies manufacture these
stoness The Behr Manning Company manu-
factures the India, Crystolon, and the
Hard Arkensas. The Carborundum Company
manufactures several. Each costs about
$1.75.

=3 [ymmsy: o ey,
e -oooesu LSS o, ISR R
f 1 Jrteses

o — -‘;!._ ————— e — - m—— e — - .Tn,-.\.p._,__.._‘_‘__.._1

e

4

|
i
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Fig. 2

Installation: Place the stones on a
shelf or a bench away from the other
machines but near the grinder. ILeave
enough space so pupils will be able to
work at both places at the same time.
A good plece 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 0il 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 0il on the stone and cover with l
a little box. Use the entire surface of

the stone to prevent uneven wear and hol=
lowing out in the middle. 0il 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 gumed up, & good cleaning with
benzine or ammonia will often restore its
cutting qualities. If the liquid does
not clean the stone, use a piece of abra=
sive paper or cloth.

Plate 3
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Figure 3

To True the Surface of an Oilstone. Put
Some valve grinding compound on the true
face of & cast iron plate and rub the
stone over the iron. The compound will
cut the stone and the cast iron will
remain true and will thus true the sur=-
face of the stone.




ME THOD OF FILING FHAND SAWS

- e " "1(—7
/ ; RIP SAW .
PR 1 ’
|
|
L

CROSS-CcUT7T SAaw

Size of files to use: Back or hond saw; file shouvld be
about & wider tharn Hhe longest side ofany foolh

Examples: Use a & or 7 douvble extra slim foper ora &pf

rip saw. Useaoa 4 ¥ double extra slim faper orn o /4ot
back Saw.

*"é_
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- Section of the File were

Lo & R S €o”\ CIRCULAR CROSS-CUT SAWJ

/ e o W - ORAWN BY: R SMITH - &
,@5 a° | \> IAE S42, SPRING 948 ”*‘ :
55 _ e -
65’ - : % #

The true argles of the cross- <\ LAYOUT & METHOD OF FILING




9 e3%ld

w%.wmmxo\wm,&h@khumx

|
I
m "
/

* Sro/ .m\,\w&ﬁm 2re IV
kﬁﬁéht&.wk% T AG NMVYYO .
SMFS NOIL T\E\m‘gmvhu

| @F«.\Q SO QOHLIN P kh@@\w L L TR




¢ (3 A
- LAYOUT & METHOD OF FILING
Method of filing CIRCULAR RIP SAWS
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DADO HEAD FILING CLAMEP

DRAWN BY: L. STEPHENSON
/AL 542 SERING 48
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Maple

* Bolt with F round
srock weloed Fo rnof
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METHOD or FILING BAND SANS

DRAWN BY: J CHUMLEY
[AE 542 | SPRING /948
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“Every User
Is a Booster”

Directions for Using the
“Oliver” Band Saw Brazer

For Band Saw Blades

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.

No. 462 “Oliver” Electric Brazer
No. 462-A for saws 114 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 114 inches. Flue-
tuations of current from stand-
ard, if not more than 10 volts
will have no influence upon the
good working results, but if

Ready For Use.

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
14 to 14 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. Lounis, Minneapolis, Los Angeles, San Francisco,

Chiecago,

Denver, Salt Lake City,

Seattle, Manchester, Eng.

11
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U GRAND RAPIDS. MICHIGAN, U.S.A.
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‘F‘OLIVER’ NO. 462 ELECTRIC BRAZER FOR BAND SAW BLADES

cloth for about 14 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 surfaces 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 14-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

Turn the knob back to 0 on
the switch and apply the pres-
sure of clamping device. After
a few moments, release the
pressure device and turn the
switeh 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

OLIVER MACHINERY CO., - - -

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 1'% 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 Information Write To

Grand

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 l46-inch wide may be
ordered from us.

Rapids, Michigan, U.S. A.

4624812 @
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DIRECTIONS
FOR USING

Disston Conqueror Swage

Conqueror Swage, showing angle at which die should be placed on tooth.
“H" shows shape of tooth after using convex die.
“G" shows finished edge of tooth ofter using straight die.

File the teeth to sharp edge to fit opening in
Tooth Gauge (see illustration below). A gauge
is packed in box with each swage.

Note, two dies are cutin the head of the swage
—one die has flat faces; the faces of the other
die are convex in shape. Each die is slotted.
The slots protect the fine cutting edge of the
tooth.

Apply oil to the filed tooth and use convex die
first. This will spread the tooth, as shown by
“H" in illustration.

Next, use die with flat faces to square up the
point of the tooth, as “G" in illustration.

The tongue in center of swage should always
be on top of the tooth.

6.
1.

In swaging use a light hammer, and do not
strike too heavy a blow.

Hold swage in proper position so as not to drive
point of tooth below cutting line.

Tooth Gauge by which to file and regulate the shape of teeth.

The tongue projecting from Swage No. 0 serves
as a guide in obtaining proper angle.

HENRY DISSTON & SONS, Inc.

PHILADELPHIA 35, U. S. A.

Plate 12



DISSTON Conqueror Swage

[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) 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 boitom of the dies are slotted. This protects the cutting-
edge of the tooth.

The sides and jaws of the swage are bright finished.

The octagonal 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. O For Saws 5 to 9 gauge.

_ fihe projecting tongue shown in No. 0 Swagé acts as a guide in obtaining the proper angle when swaging.

No. 1 For Saws 6 to 9 gauge.

In the illustration of the No. 1 Swage part of the band is removed to show inside construction of the
Disston Congueror Swage, and to illustrate process of swaging. See complefe directions on other side.

For small Circular and Mill Saws, not heavier than 10 gauge.

No. 3




INSTRUCTION SHEETS IN INDUSTRIAL ARTS SUBJECTS

Planned and Preduced by Stdents in the

L,( . Departmeat ol
INDUSTRIAL ARTS EDUCATION AND ENGINLERING SHOPWORK
OQklahoma A, & M. Culiege
FileSi1z es For fHandsaws Robert W Helse/ Fall 1949
Lurpose. o Slandards of the Unries’
76550 Fhe 5/ze5 of Fri- Oz fes. These fites are not
angular fapered i/es and He | @ precision Fool and will there-
best s/ze o use fora pLor- fore have a slight plus or
ticuiar saw filing job. minus folerance.
Reference: ln selecting a file, choose
Five lead /g File rranu- e Fhot hes a side width of
facturers were chosern from aprroximately one arsd ene -
which fo obiain (ntormation; ffwm times the [ongest
Oelta, Trmonds, 414ins Dissiton Mﬁ.ﬁ:ﬂfd__
and Nicholson. Ne. Double
LRboLl . ekl B2 ... of |Taper\Slm |Eitre |Exfra
Types of Files | Foimts Taper \Sim |Slim -
_ Length Double™ - Taper. -
v o laper Slim |Extra \Extva |\ 2445 ) 6" 7o 8. &
Files in Taper|5/im |Slhim |34 Gor 7| &°
lnches — Nager 6:7 rrb \ee ') B
4" %4 e | I | B9 I 10806\ 602
e 4|4 Zo' | e | 10-u A7 § gs
5" Fie~ %" | Z6" | 1243 /4] Lardt
_JE" %z ssae of any fo0th on The
5 A" 12" | w" | % saw Yo be Ffiled
7 Ge" | %" | %z | 4" | The longest side of a Footh
- 7 1B Ll | on both the rip Saw and the
9 - Nal _mide v _ | cressecut saw was measured
/10 A" 14" | | @arnd +the size of the proper
7able / shows Yhe Yypes of | file Fo be used For a par-

riangular Tepered files and
The marimum side size of
each with respect fo Fhe
length. These file sizes cro
L, o/ registered with the Bir-zu

Ficular Filing job was cle-
termined 72?3%9 2 Shows Yhe
Supgested fries to be used
in filing 7The verious rip and
crosseul Harnd saws.




