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“Learn to do by Doing”
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| THE WOODWORKING PROJECT YEAR I

Dear 4-H Leader:

We come to the world of woodworking. If thisisyour first year you must be eager to learn as much about the 4-H
program asyou can. This project is designed to be fun and meaningful while you learn the art of woodworking.
Woodworking skills can be put to use around the home, in the shop and to make gifts for others.

Achievement Day

Achievement day dlowsmembersto display to the public, the projectsthey have worked ondl year and have them
evauated non-competitively. Project completion at Achievement Day requires a satisfactory
completion of anumber of requirements. Pleaserefer to the Woodwor king Proj ect
Newsletter of the current 4-H year for detailed information on project
requirements.

There are many topicsto cover in the 4-H Woodworking Project. 4-H members of
al ages will find something to interest them.

As aleader, seeing what the members aready know will be important. Briefly review the materia they know
and then move onto new and interesting topics.

Teaching the Project

Mogt of uswould agreethat the core of 4-H dub work isthe project. Traditionaly, club work has been organized
S0 that every member takes a specific project. Throughthe project, dub leaderswork withmembersto help them
achieve the objectives of 4-H. A member who successfully completes a project will receive;

. A feding of accomplishment;

. A chdlengeto hisor her abilities,

. Attention from others, mainly through displaying a project at
Achievement Day;

. Pride of ownership;

. Sense of responghility.

The job of the project leader is important. Effective project leadership redly begins with the wise selection of
projects. AsaWoodworking Project leader help your members choose a plansto suit their interests and abilities.
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Important Steps in Teaching

Draw up aplan for the year - Planning should be done near the beginning of the club year. Decide how many
mestings your project group will hold and what topics are to be sudied. In planning, decide what will be taught,
how and by whom at each meeting. Y ou may want your membersto help, particularly older members, and each
member in your project group should have a copy of the plan.

Consider your members - Before sarting toteach, itiswiseto ook at the number of members, their agesand their
experience. Try to keepthesizeof your project group to no morethan eight. Thiswill depend on your member’s
interest in the project. If you have more than this number divide the group based on their age and/or experience
leve or find more project leaders or assstants. Y ou could draw on the experience of the oldest membersto hdp
with the younger members.

. A good incentiveis praise for work well done, rewards strengthen and
maintain any learning that leads to them.

. Too much or undeserved praise has a bad effect;

. Praise is better than criticism and congiructive criticism is better than
completely ignoring alearner's efforts;

. Sarcasm and ridicule affect self-esteem.

> To like and respect the teacher hel ps the learning process.

Gain theinterest of the members - To obtain and keep the members' interest you must become aware of the
importance and interest of the topics presented to them. Present a positive experience for the members. Thisis
easer with some parts of the project than others snce some phases are easier to relate to the members. For
example, members may be more interested in working with their initia congtruction, but it may be a chalenge for
the project leader to show members the importance of keeping records.

Types of mativation for members:

> Competition - competitionmay act as amativation to learn for those who fed they have a chance towin
the competition, but do not let it get out of hand o that the individual's persond development may suffer.

> Cooperation among member s and opportunitiesfor advancement are motives that affect learning.

Start where the members are - At the start of the year find out what itis about the project that intereststhem, how
much they aready know and if they have any questions. Thiswill help you know where to sart teaching and the
interest of your members. Asyouteach, make surethe topic being discussed, the words, chartsand other teaching
tools being used can be understood by al members.

Have every member active - Involve as many members as possible through planning, arrangements for the
mestings and at the meeting itself. Wherever possible, a practice sesson should follow project indruction, giving
every member a chance to become involved. Experience is the best teacher and members retain more
information if they learn through practica experience.
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It has been shown that we remember:

> 30 percent of what we hear;
> 80 percent of what we see and hear;
> 90 percent of what we actively participate in.

Making teaching practical - Wherever possible, use red itemsin a demongtration rather than pictures. For
example, in teaching how to sand, use ared piece of wood and sandpaper rather than just talking or only using
posters.

Use a variety of teaching methods - When doing your planning for the year, congder different ways of
presenting the materia and choose the method that will be the most suitable. Eachmethod will have advantagesin
particular Stuations and a change inteaching methods helpsto maintaininterest. Remember younger members need
more frequent changes and more activity to deepenthear interest so planactivitiesthat last no morethan 20 minutes.
Membersin their early and mid-teens like to work in groups, which means you can use panels, role-playing, and
other group techniques. 4-H membersenjoy tours, guest speakers, demonstrations, quizzesand handsonactivities.
For specific activity project ideas please refer to the end of the unit.

Project Meetings

Wherever you hold your project mesetings, be sure your members are comfortable and don’t have other
digtractions.

Project M eeting - The project meeting may follow a generd meseting or it may be held at a different time.
Following are suggestions to organize the project meeting:

. Project Reports by Members - Thismight be the firgt item in the mesting. It providesan opportunity for
members to report on their project work sincethe last meeting, to bring up any problems or questions and
for you to determine their progress, answer questions and make suggestions.

. Introduction to the Next Topic - Outline the new topic and the reason for itsimportance. Thisisthe
place to gain the members’ interest so that they will be attentive for the next part.

. Group Ingruction - Thisis where the actua teaching of the new topic takes place using the best
method. This may be done by you, the members or by a specia resource person.

. Group Activity - Thisisa practice period in which the members do something. If possible, they should
practice what has been taught. If not, they may work on record books or practice demonstrations.

. Individual Help - While the group activity is going on, you may help members who need closer
attention or extra help.
. Preparing for the Next Meeting - Thisisthe time when you give ingruction on homework to be

done, items to bring to the next meeting or last minute reminders.

——y
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GENERAL INFORMATION FOR THE WOODWORKING PROJECT

LEADER

Class 66: WOODWORKING COMPETITION at NS 4-H Provincial Show

Open to top junior and top senior woodworking member from each county.

Junior members must bring sandpaper, block, brush, rags, and a hammer.

Senior members must bring dl of the above and a Red Robertson Screwdriver.

All other materids will be supplied by the organizing county.

Reguested to congtruct asmall useful item, sanding and gtaining to finish in aset time period to be
announced & the beginning.

Members will be judged on congtruction techniques, sanding and quality of the finished product.
7. Prizeswill be presented to the top junior and top senior members in this competition.

| SUGGESTED WOODWORKING 4-H MEMBER SKILLS LIST I

Itisimportant to keep inmind the equipment and facilities you have. Everyone will become frustrated if you attempt
a project that is beyond the range of your shop. This lis of suggested kills is a guiddine only, and needs to be
tailored to your group. It assumesamember is9 in year 1. If they are older, the kill development will probably
happen faster. There are other skills not covered in this manual, that members may need to finisha project, and for
these, a good woodworking reference may be needed. In their senior 4-H years, members should be refining their
kills, doing larger more complicated projects, experimenting with different finishes and helping younger members.
Whenmembers should begin using power toolsisadecisionthat must be made withthe leader, member and parent.

agrONPE

o

Year 1 could learn about shop safety, the importance of wood, measuring & cutting wood (square), nalling, butt
joints, gluing, sanding, finishing, proper tool use. Suggested projects include cutting boards, puzzles, |etter holders,
key holders, peg board, smple 2-3 piece shelves.

Year 2 could review firgt year skills and shop safety, plus drilling, butt, joints, edge joints, angle cuts (miter joints),
screws (predrilling & counter sinking), types of wood and wood selection. Appropriate projects could include bird
houses, book ends, picture frames, shelving, corner shelves, smple stools, clocks.

Year 3 memberswould review year 1 and 2 materid, shop safety, jointing & gluing boards together, rabbet and
dado joints, dowel or biscuit joints, sharpening tools and identifying wood. Possble projects might be tables, large
tool chest, book shelves, foot stools, deacon benches.

Year 4 memberscould review year 1 to 3 materid, shop safety, mortises & tenon joints, through tenon joints with
wedges, lathework, angle spindle projects. Projects could be stools, chairs, colonid bench, coat tree, what not shelf.

Year 5 members would review Year 1 to 4 maerid, shop safety, dove tal joints, lap joints & other joinery
techniques, lathework bowls (face plate work), carving. Suggested projectsincude bedsidetable, foot stool, garden
sedt, plant stands, sdlad bowls.
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| BASIC SHOP SAFETY I

Learning and Doing:

> to learn the basics of shop safety

> to learn where information about safety can be obtained
> remind older members about the basics of safety

Possible Activities:

> have members reed the operators manuds for the tools they will be using

> have members generate a* Shop Safety List”, using the Resource Information section, and pogt it in the
work area. Have younger members art the list, and older onesfinishit.

> remind members about the importance of safety on aregular basis

Suggestions for Meeting Preparation:

> locate the operators manuals for the tools the members will be using

> have aBristol Board and markers available to make the Shop Safety List
> make sure awd| stocked first aid kit is available

Resource Information:

The best ways to ensure safety are to use good common sense, and to be informed about possible hazards. This
list has some safety rulesto keep in mind, but there are many more!

SOME WOODWORKING SAFETY RULESTO ALWAYSKEEP IN MIND:

-Save lively activities for the outdoors- a shop is not the place to throw things or run around.

-Always use safety glasses for eye protection, and dust masks when sanding.

-Dress gppropriately. This means sturdy footwear, long pants, and roll up or tuck in loose fitting clothing.

-Tie back long hair, remove dangling jewd lery.

-Do not operate any tools until you have been shown how.

-Make sure dl the guards are in place for power tools.

-Always review and follow the tool manufacturer's safety recommendations.

-Look after tools, sharpening, lubricating and replacing when necessary. Make sure the cords are in good
condition, and the electric tools have a three prong grounding plug.

-Be careful when handling sharp tools, so you don't accidentdly hurt yoursaf or someone ese.

-Unplug and put away the tools when you have finished usng them, so no one will cut themsdves, or trip over them.
-If it feds alittle dangerous, it probably is. Find another safer way to accomplish this task.

-Always keep your hands well clear of the action, use both hands to hold tools if you are younger, and use push
sticks.

-Use leg muscles when lifting heavy objects, not back muscles.

-Keep the work areawell lighted and ventilated.

-Follow the manufacturer’ s directions regarding precautions, disposal and ventilation when working with solvents,
pant or glue.

-Wear gloves when working with paints and varnishes to avoid skin contact.

-Be dert! Do not work if you are too tired, Since this can increase risk of accidents.

-Take care of accidents promptly. Have awell stocked first aid kit in the shop.

=y
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| ABOUT WOOD I

Learning and Doing:

> the importance of wood

> the types of wood

> how to select wood for the project
> identifying wood

Possible Activities:

> write and circle “The Importance of Wood” in the middle of alarge piece of paper. Have members write
their ideas on sticky notes, and arrange them outside the circle. See Resource Information section for
possible idess.

> vigt alumber yard or alumber supply store to see the different types of wood, and learn to identify the
COMMON ONES.

> have a discussion about how to select wood. Have some examples to show members

> look a hardwood and softwood with a magnifying glass

Suggestions for Meeting Preparation:

> obtain some bristol board, chart paper or other large paper, a package of sticky notes, and markers
> make arrangements with alumber yard or lumber supply store for atour/session

> find some examples of good and bad choices in wood selection

> obtain a magnifying glass, and samples of hardwood and softwood

locate areference to hdp with identification of wood, such as.

v Feirer, John L., Wood, Technology and Processes, Glencoe/McGraw-Hill, 1994

v

Resource Information:

Importance
Wood has aways been important to our society. It provides warmth and is used for shelter. Wood is used for
buildings other than homes, such as barns and garages. Furniture, cupboards and many other everyday items can
be made from wood. Wood is processed into paper, and al sorts of related paper products. It is even used in
the manufacture of fabrics and plastics. Employment is provided for people from tree planters, thinners, and
harvesters to truck drivers, mill workers, and ultimately even store clerks.

Hardwood and softwood
The two main types of wood are hardwoods and softwoods. Hardwood trees are broadleaf deciduous trees
such as maple, oak, birch and cherry, which loose their leaves in the winter. The wood is usudly heavier,
sronger and harder, and is more suited to furniture, paneling, flooring and cabinets. Softwood trees are
coniferous with needle-like leaves, such as spruce, pines, firs and cedars, which stay green al winter. Softwood
Is used for poles, regular lumber purposesin congtruction, plywood, and can be used for some of the same
purposes as hardwood. In generd, softwood is easier to work, more resistant to rot, strong enough for genera
purposes and reldivey inexpensive.

e
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Grain
Asthey grow, trees form an annuad ring each year.
These annud rings give the faces and sdes of wood
it’s unique patterns, which are cdled grain. Depending
on where the sawmill makes the cut, the grain can
look quite different. The diagram illustrates where flat
grain and edge grain lumber would be found in alog.
Branches also grow on trees, and these create
changesin the direction of the grain of the wood. This
can create adesirable attractive appearance, or it may
detract from the gppearance. Knots usualy reduce the
strength of the wood, and if the branch has been dead
for awhile, the knot may fal out, leaving ahole.

Selecting wood
When sdecting lumber for your projects, there are lots
of thingsto remember. If the wood is “rough”, it will

FLAT GR AIN
LUMBER

ECHSE GRAM
LUMBER

be just asit was cut a the sawmill. If it is*“dressed”, the actua dimensionswill be less than the Sze indicated,
because the rough wood has been put through a planer. Wood will adso be larger or smdler depending on how
dry itis. Furniture and other fine projects are the only ones needing kiln dried wood, otherwise use air dried.
Sdect the grade of wood suited to your project. If you will be gpplying a naturd finish, it will need to be a better

grade than if you will be painting the project.
Some things to look out for include:

. wood that is clear, if there are any knots, they should be in a place where they won't give you problems

. look out for checks, cracks or splitsin the wood

. is the wood sound, not rotten

. Is the board warped in any way. Sight down the edges of the board.
. is the wood stained, or clean

Identification
To be able to identify wood takes lots of experience and practice A magnifying glass can help, since hardwoods
have large open cdlls, called “pores’ at the Sart of each annud ring. All hardwood has pores, but he pattern and
number of poreswill vary, providing a vauable identification tool. Softwoods do not have pores, but have afew
scattered openings cdled “resin cands’. In softwood, the cdls are lined up in avery uniform pattern, from the
center of the tree, to the bark. In hardwood, the cells are not lined up in straight rows.
Identification will have to be done using pictures in abook, a resource person or internet research.

About Wood
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| WOODWORKING PLANS I

Learning and Doing:

> how to trandfer patterns
> enlarging a pattern
> working with plans

Possible Activities:

> help members trace their pattern onto their wood
> have members enlarge a pattern for practice
> have members sketch their plans so they will be more familiar with the project, and will be able to

visudize it better
Suggestions for Meeting Preparation:

> have wood and patterns available for membersto use
> ask members to bring pencils and paper
> have some plans available for membersto look at

v

check out some other sources of plans, like the internet, woodworking magazines or books. Reference
materid available from the library could include:

Better homes and gardens woodworking projects you can build / [editors, Noel Seney, Larry Clayton].
DesMaines, lowa: Meredith Corp., c1980.

Blanford, Percy W., 77 One-weekend Woodworking Projects, Tab Books Inc., 1987

Feirer, John Louis. Advanced woodwork and furniture making / John L. Feirer and Gilbert R. Hutchings.
Peoriag, . : C. A. Bennett Co., ¢c1978.

Fine Woodworking on things to make : 35 articles / selected by the editors of Fine woodwaorking
megezine. Newtown, Conn. : Taunton Press, 1986.

Jacobson, James A. Moare projects from pine : 33 new plans for the beginning woodworker / James A.
Jacobson. Blue Ridge Summit, PA : Tab Books, c1988.

Lasson, Robert, 1922- If | had a hammer: woodworking with seven basic tools. Photos. by Jeff Murphy.
New York : Dutton, [1974]

Nelson, John A., 1935- The weekend woodworker : 101 easy-to-build projects/ by John A. Nelson.
Emmaus, Pa. : Rodale Press, ¢1990

Parkinson, Ralph F., Wooden Toys and Games, Chilton Book Company, 1984.

Popular science woodwaorking projects ... yearbook. New Y ork : Popular Science Books, 1985

Sdf, CharlesR. 101 quick & easy woodworking projects/ Charles R. Saf. New York : Sterling Pub.
Co., 1992

The weekend woodworker : 40 essy-to-build projects : shelves and cabinets, toys, tables and chairs,
boxes and mirrors / selected by the editors of Rodale Books ; edited by Rob Y oder. Emmaus, Pa. :
Rodale, c1991.

Woodworking projects| to IV : --- easy-to-make projects from hands on magazine, Dayton, OH :
Shopsmith ; Emmaus, PA : Rodale Press, 1985 - 1988.

Video - Small shop projects : boxes/ with Im Cummins. Newtown, Conn. : Taunton Press, c1990.
Video - Chairmaking techniques/ with Jeff Miller. Newtown, Conn. : Taunton Press, c1997.

Video - Rogers, Avian Building tables Charlotte, N.C. : Do-1t-Y ourself Video Corp., c1985.
Magazine -_Better Homes and Gardens Wood.

——y
Woodworking Plans Section 4- 3

AN Y T N N N N N N

N NN NN




Resource Information:

From building plans and drawings you must be able to determine the measurements needed to cut, drill and fit. You
will dso need to know what materid is needed to begin the project, if it is not listed in the plan. In a perspective
drawing the object lookslikeit would in a photograph. Object linesoutline the object and are the thickest. Extension
lines extend from important corners or from the centres of holes to dightly beyond the dimension lines. Dimension
lines are narrower and have arrows to show where measurements start and stop. These lines are not part of the
object but give the length, width and thickness of pieces and postions of holes. Plans dl differ dightly, but provide
the information to enable you to build a project.

Transfer a pattern

Sometimes a project includes a shape that is not square or rectangular. Y ou usudly transfer a curving shape onto
the wood by tracing the pattern with carbon paper. Check that lines are dark enough to see while sawing, and that
lines are connected before removing pattern and carbon. Y ou can aso trace the pattern onto heavy paper and cut
it out, then place the heavy paper verson on the wood and mark the outline with a pencil. Do not damage books

and patterns by using a sharp pencil. Use tracing paper or photocopy the pattern if necessary.

Enlarging a pattern
Patterns of irregular shapes may be too amdl to trace. If the
Sze you want is larger than a photocopier or computer can 4 2 3 4 5 6

produce, you can use a grid. First, draw agrid on the origina
article. Number and |etter each line as shown. Decidewhat size |
you want the pattern to become. Onacleanpaper draw agrid [ A
withlarger squares. Usethe samenumber of linesand the same
numbers/letters as in the first step. Using your origind as a B
guide, place dots on the large grid where the object’s cutting o
linecrosses grid lines. Then connect thedots, using straight and .
curved lines like the origind. Y our new pattern should be the
same shape, only larger.

P D

£
LT
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| MEASURING and CUTTING I

Learning and Doing:

> to measure properly
> to draw a draight line, square with the edge
> to make an accurate cut

Possible Activities:

> mesasure blocks of wood

> draw afreehand line across a board, and then draw one using a square, compare the results
> practice marking the good and waste Sdes of theline

> practice sawing wood boards with a hand saw

Suggestions for Meeting Preparation:

s get some scraps of boards members can measure and draw on
> obtain atri-sguare, so members can practice
> obtain some saws, and a set up where you can clamp the board while members saw

Resource Information:

Canada adopted the metric measuring systemin 3.5 inches
the 1970's after using the imperid system for over
a century. While many industries switched to the 1.5 inches A8 mim
metric system easily and quickly, the lumber
industry has not.
88.9 mm

Look at the actud measurements for the 2 x 4"
(50 x 100 mm), the standard board for
congtruction in North America.

The lumber industry can choose the same size board with the awkward metric measurements or it can change the
szes (and the equipment to do o) to asmpler metric measurement. Since other materids like insulation, drywall
sheets and wall panelling are Szed to the imperid standard, changing lumber szes would result in great waste.
Because neither option is very good, little has changed in the lumber industry.

Once you begin a project, use the same system of measure dl the way through, snce conversons are not dways
exact. Before measuring your wood, make sure that all the edges are square. Measure twice and cut once. Use a
long tape or ruler when measuring long pieces. Moving asmdl ruler severa times can result in abig mistake from
errorsthat add up as you go aong. Get in the habit of marking the good and waste

sdeof acut. Makethe saw cut (kerf) on the waste Side of the line. When building abox or frame, the width of

——y
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the kerf can mean the difference between a good fit and a poor one. Cutting the wrong measurement can mean
pieceswon't fit properly, and it wastes lumber. The cr osscut saw is acommonly used handsaw for cutting
across grain. Wear safety glasses. Use easy to cut wood, especidly for beginners. Knots, particle board and wet
wood are very difficult to saw. Use clamps or a vise to secure your board, pencilled side up, on the work
surface. Have the board properly secured and supported close to the cut. Be sure the marked cut lineisjust
beyond the edge of the work surface and the clamp bar.

To prevent clamps from denting the wood, place athin piece of scrap lumber between your good board and the
clamps. Put on your safety glasses. To start acut, place the saw on the waste side of the line. Do not try to saw
on theline, or saw it off. If you do, the piece may be too short. Lightly draw the saw toward you about three
times, to create a straight guiding notch. The thumb of your free hand can help guide the saw at this stage. Place
your free hand on the board to help hold it in place.

Imagine the line on the board extends across the room. Line up the saw, your forearm, shoulder and eye with
this mark. Keep the saw at a 45 degree angle to the surface, but square with the face of the board. Use the try
suare as aguide to get sarted. Keeping the saw dtraight in the groove can be difficult, and may take lots of
practice.

Saw with long smooth, straight strokes. The crosscut saw cuts on both
the forward and back strokes. Just before the cut is finished, bring your
free hand up and over the saw to hold the dangling piece and prevent it
from bresking off. Do NOT do this when using a power saw!

A ripsawis used to saw boards length wise, with the grain. Place the
board over 2 sawhorses, so that your cut will be a knee height.
Ripping lumber isatough job. It is better to buy wood of the right width, or use atable saw for ripping.

A backsaw can be used with amiter box to cut accurate angles.

A coping saw is used to make fine, curving cuts in fairly thin wood. The blade is very fine and extra caution is
needed to prevent bending or breaking it. Make surethe blade’ steethare pointing downward, and the bladeislined
up and properly tightened. Cutting witha coping saw ismost easly done working
inavertical motion. The hand coping saw works onthe downstroke. Use clamps
or avise to secure your wood. Be sure the saw will not run into the edge of the
work surface. ' You may have to reposition the wood a few times during the
sawing.

Put on your safety glasses. Begin with a few dow strokes on the waste side of
the pencil line. Usereasonable pressure on the downstroke. To saw acurve, turn
the saw while dowly moving it up and down. Use a square to see if you are
holding the saw & aright angle to the wood. For a smooth bottom edge, lay masking tape aong the cutting path
before sawing.

Electric saws such astable saws, band saws and saber saws can be used by experienced members. Be sure you
have read the User Guide, and follow all safety procedures!

——y
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| SHAPING THE WOOQOD I

Learning and Doing:

> learn in which Stuations you would use arasp, plane or chisdl
> use awood rasp and/or file

> use the plane

> use the chisd

> older members can learn to sharpen chisels and plane irons

Possible Activities:
> provide members the opportunity to practice with these tools
> older members could sharpen chisds and plane irons

Suggestions for Meeting Preparation:

> obtain tools, suitable wood and a method of securing the wood so members can practice
> become knowledgeabl e about sharpening chisas and plane irons from resources such as.
v Freirer, John L., Beginning Woodwork, Glencoe/McGraw Hill, 1988.

v Video - Cummins, Jm, Small Shop Tips and Technigues, Taunton Press, 1990.

Resource Information:

Rasps and Files

A rasp isrougher than awood file, and leaves arougher surface. They are useful for quickly wearing down board
edges or smoothly rounding curved edges. Use them lengthwise and diagondly to avoid bresking off the corners
of thewood. To shape a curved edge, use the round side of the tool, and twist dightly as you push.

Wood chisels HANDLE |
BEVEL ED'!F:E BLADOE {(

Wood chisds are used for removing unwanted stripsof wood. Theyrange  gpveL HEAD
in blade width from c" to 2", and are operated either by hand or witha
malet. They should be kept sharp and free of nicks, so it is important to
use caution. Chisding may be done horizontdly or verticaly, but in ether
case, make sure the wood iswell secured to keep it from dipping. Wear
safety glasses. Guide and brake the chisel with one hand, and pressforward withthe other. Always push the chisel
away from you, and keep both hands behind the cutting edge. When cutting with the grain, hold the chisd with the
bevel sdedown for heavy cutting, and for light cuts, hold the bevel side up. When you have to cut acrossthe grain,
chisd from both edges to avoid splintering the edge grain, and remove the center portion last.
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Planes

Planes contain ablade similar to achisdl, held in ablock of wood or metal, and are used to smooth wood, so that
little or no sanding is necessary. They come invarious szes, and should be used inthe directionwiththe grain. Before
usng the plane, sght aong the bottom to make sure the

cutting edge isparalld withthe bottom. Alwayschoosethe ~—  SLabtiace st PLAE Rok CAP

best edge of the wood to plare first. Clamp the board
securdy. Hold the knob withyour left hand, and the handle
with your right, keeping the plane at right angles to your
work surface. Apply evenpressure, and plane. Check the
surface for flatness with the square. Always put the plane
down on its Sde when not in use. Try to remove as litle
wood as possible. When planing end grain, use a block
plane, which hasalow angle cutter. Plane hafway across,
lift hedl, and then plane fromthe other end. The planes can
be adjusted to make a deegper or more shallow cut. For end grains, keep it as shdlow as possble. To protect the
blade and yoursdlf, retract it when storing the plane.

Carving

Wood carving is an artistic way of shaping wood. Beginners should work with soft woods, such as balsa or pine.
Very fine carvings would be made from walnut, cherry or mahogany. There are many carving tools available, from
chisds and gougesto knivesfor whittling, and mini power tools. The wood is roughly shaped first, withacoping saw
or jigsaw. Thewood should be fastened ina clamp or vise to hold it steedy. Usethe same principlesaswithchisels.
Y ou would have to get help from someone who has done carving, or get a good instruction book or video.

Sharpening tools

Chisdls and planeirons can be sharpened. If the edgeis nicked or the bevel is't right, the tools will need grinding.
If just the tip of the cutting edge needs sharpening, thenhoning is enough. Boththe plane ironand wood chisd should
be ground to a250r 30 degree angle. Thismakesthebevd alittlelonger than twice the thickness of the chisd. Wear
safety glasses. A sharpening holder is useful to keep the tool at the correct angle. A grind stone or emery whedl can
be used, with the whedl turning towards the chisel. Move the blade back and forth across the whedl face, dipping
in water frequently to keep it from getting too hot. To hone (or whet) the blade, apply afew drops of minerd oil to
the face of an dilstone. Place the blade, bevel sdedown at about a30 to 35 degree angle, and move the blade back
and forth, keeping your hands pardld to the stone. Thenturnthe blade over and place the flat Side againgt the stone.
Move it back and forth to remove the wire edge. It can take many tries before members get the fedl of sharpening
correctly! Encourage members to keep the blades from getting dull by careful handling...for example, don't use
chisdls or planes after sanding.

~WHETTED
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| HAMMER and NAILS I

Learning and Doing:

> how to operate ahammer and drivein nails

> to learn about the different types of nails

> to learn how to determine the proper length of nail required
> how to remove nails

Possible Activities:

> members can practice to drive nails into softwood and hardwood, and then remove them
> have members bring as many different kinds of nails as they can find from home, and suggest their uses
> decide how long the nails should be for the members projects

Suggestions for Meeting Preparation:
> obtain some hammers and nalls, and different types of wood (perhaps members could bring their own
hammers)

Resource Information:

Wear safety goggles. Small chips of metal or wood can serioudy injure eyes. Tie up or cover long hair and take off
earrings so they do not get caught ina passing hammer claw. Before using a hammer, make sure the head is secure.

Know your nails-

Hammer and Nails

Box nalls smilar to common, lighter gauge, used for _mq Box [ail
crating and packing boxes o= el
Common nal | generd purpose, used for structural work "EEM Caomman [<ail
where ends are exposed
_ . . - W Fogring N il
Hooring nall tapered head that will better fit the tongue
for flooring boards
-_ ML)
Fnishing nall set below the surface and hole isfilled, Finishing il
lessthan 25 mm long are cdlled brads
Rodfing nail often coated with zinc or galvanized for . 4 Roofing Nail
rust resstance
Cut rail stamped out of sheet stock = <=
Cut ] ail Concrete MNail
Concretenall | for masonry, thicker, serrated and very P —
hard Spiral Nail
Soird nall increased holding power
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Choose the right nail

Mosily you will use finishing nails for fine work and common nails for most other work. Use anything for

practice.

. When nailing thin boards to thicker boards, choose nails twice as long as the thickness of the thin boards.
(Always nail through the thin board first.)

. When nailing same sized boards, the nails should almost go through.

. Nailsthat are too long for the job push their points out through the far Sde. Because long nails are dso
thicker, they can cause the wood to split.

Starting nails

. Position nails back from the end or edge of the board and away from knots.

. Offset nail placement so they are not lined up dong the same grain.

. Hold nail between thumb and forefinger near the top of the nail. 1f the hammer misses it will dide past
your fingers. If you hold the bottom of the nail and the hammer misses, it jams your fingers on the wood
instead.

. Tap the nall into the wood with short wrist swings.
. Let go of the nail when it can stand done without wiggling.

Sating amdl nals
. Push asmdl nail through one end of a piece of cardboard.
. Hold the other end of the cardboard and position the nail on the wood.

. Tap nall gently into place. Pull the cardboard out when the nall iswell sarted.
Driving nails

To ddiver adraght, powerful push, grip the hammer handle near its end. The swing isthe red kill in hammering.
To be effective, use your whole arm rather than just your hand. Y ou must have the pieces on asolid table or
floor. Itisextremey hard to hammer a bouncing board!

. Hold the hammer near the end of the handle and swing.

. Concentrate on your am and hit the nail squarely on the heed.

. Drive the nail until its head is flush (level) with the wood surface.

Nailing into har dwoods is not as easy as into softwoods. The harder wood often makes starting and driving a
nail amost impossible. To get around this problem, try the following.

. Line up the pieces to be nailed and clamp them together.

. Mark the nail locations with a scratch awl.

. Find adrill bit dightly smdler than the nall sze.

. Drill apilot or garter hole through the two pieces, roughly the length of the nail.
. Nail as before.

When nals bend, straighten them by holding a block againgt the nall, then hammering the leaning side of the nall
againg the block. Sometimesa short nall will straightenwithout holding anything againg it. It may causelessdamage
to remove the bent nail, and use anew one.

e
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Nail set
A nail 2t isused to drive down the nail so0 that it is even with the board, or below the surface of the board. Use a
nail set smdler than the head of the nall. Place the nail set directly over the head of the nall. Tap it gently with the
hammer.

Pulling nails
Opposite the face onmost hammersisaclaw for removing nails. When there is enough space, put a small block of
wood between the hammer head and the good piece. Thispreventsthe hammer from scarring or denting thewood
and it makes the pull Sraighter and easer.
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| DRILLS and SCREWS I

Learning and Doing:

> recognize common drill bits

> operate adrill properly

> learn how to make pilot holes

> recognize different screws and screw drivers

Possible Activities:

> have members drill holesfor practice
> find some screws and ask members to figure out which type they are, and suggest a Situation where they
would be used

Suggestions for Meeting Preparation:
> find some assorted screws
> obtain adrill and drill bits sO members can practice

Resource Information:

Although there are manud drills (the egg bester and the brace aretwo styles), the dectric drill isthe most common.
Much the same method is used for them dl. Extra precautions apply whenusing any eectrical tool. Read the User
Manudl!

Drilling holes, electrically

Wear your safety glasses.

See that cord and grounded (3-prong) plug are in good condition.

See that the chuck is securely tightened around the bit and that the key is removed.

Securdly clamp the wood o it does not spin or fly off and hurt you.

Mark pogitions of holeswith a square or ruler. Keep them 132’ from the edge.

Make asamd| centring dot with the awl.

To reduce rough edges at the bottom of the hole, clamp of scrap wood undernegath, then clamp the board to the
work surface.

Position drill squardly over mark, place the bit in the dent and press the drill’ s trigger.

Apply firm, steady pressure asyou drill. Try to keep the drill bit square to the wood.

Pull the bit out every ¥2'to clear shavings.

Continue until you fed the reease of the bit going out the other sde of the board.

If adrill bit gets stuck, there may be a sudden twisting force on the drill handle. Keep afirm grip on the handle at
al timed
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Some Common Drill Bits
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Screws

As a wedge on an angle, a screw is one of the strongest machines ever made.
Screws have more power than nails to pull things together. They resist being
pulled out and work better than nails when pulling forces are a work. Using
screwstogether withglue creates very strongjoints. When used without glue, they
are easly removed so large items like tables can be taken apart for storage or
moving. If you look at screws from the sde you will see the heads can have one
of four profiles. ova, round, flat or pan.

TYPES OF SCREWS

The roundhead screw has the most rounded head. When tightened down
properly its head sts on the wood surface.

Theflathead and oval head screws have ataper below their heads so they can be counter sunk (tapered part
sinks into the wood s0 the screw head sts flush with the wood surface). Choose a flathead screw when the head
should be flush with the surface.

Use a panhead screw to join meta or plastic to wood. These have threads most of the way up their length and
aflat head that Sts dightly above the surface.

Screwdrivers

The screwdriver you need depends on the driver pattern on the

screws. dotted, Phillips and Robertson.  Although the slotted head ]

IS most common, its drawback is that the driver can dlip out and

damage the wood. Slat Haad Sqnuar'e hizad
abertzan

The Phillips screw pattern has a deep cross shape while the (\
Robertson head has a square- shaped hole. Both péatterns are @ c@: |
more efficient at Sarting and turning screws than the dotted \._,/
pettern. All the patterns come in different Szes and the drivers Combination head Star head
must fit perfectly to work well. Many woodworkers prefer the Philips
Robertson style, sinceit provides good grip with little chance of dipping.
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Choose the right screw
A screw’ s gauge number isthe Sze of the wider shank part of the screw. The numbers go from 0 to 24; the lower
the number, the narrower the size. The most commonly used Szesare#s4, 6, 8, and 10.
To avoid splitting the wood, choose a screw no larger than necessary.

Screw lengthvaries somewhat withgauge sSze. Choose alength which leavesjust over haf the screw going into the
second piece of wood and about 3.2mm (c”) less than the total thickness of the two pieces. Aswith nailing, join
the thinner piece to the thicker one.

Most screwsare zinc plated, making then suited to indoor and outdoor use. Unplated screws are fine for indoor use
where humidity or acids in the wood itsdlf are no problem.

Although most screws are made from stedl, there are also brass or bronze ones for specia uses like decoration or
corrosion resistance.

Choose a screw made of harder materid thanwhat you are screwing into. Use anawl (or nail and hammer) to centre
marks for holes, especidly those that mugt be precisely located. Use soap or alittle wax on screw threads if it is
difficult to turnin.

Installing the screw

1. Sdect adrill equd to the shank diameter, and drill ahole.

2. Drill apilot hole to the depth the screw will go. The drill diameter must equa the smdlest diameter of the
threaded part of the screw.

3. Cut ahole with the countersink, so the screw head will be flat with the surface.

4. Check for proper fit.

5. Usng awdl fitting screw driver, guide the screw into the hole.

6. Do not overtighten.

If you have to use many screws of the same type, it may be an ideato invest in a screw-mate drill and countersink,
which does dl the above stepsin one! A screw-mate counter bore will lso make a hole which can be plugged, to
hide the top of the screw.
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| GLUEING I

Learning and Doing:

> to learn about glue
> to learn how to glue wood properly

Possible Activities:
> vigt a hardware store and ook at the types of glue available
> practice glueing and clamping two pieces of wood

Suggestions for Meeting Preparation:

> arange avigt to ahardware store
> obtain glue, wood and clamps for members to practice with
> check out some references, such as.

v Lasson, Robert, 1922- Glue it yoursdlf: woodworking without nails / text by Robert Lasson; projects by
Sidney Shupak; photos by Jeff Murphy. New Y ork : Dutton, c1978.

Resource Information:

Glue works best when the wood is properly prepared.

. Wood must be a proper moisture content: 6-8% for interior use and 12-15% for exterior use.
. Surfacesto be glued must be redlly clean - absolutely free of dust, sweat or grease.

. Wood pieces mugt fit snugly, both planed edges or cut members of ajoint.

Y ou need away to hold the pieces together tightly, but without excess pressure. Pressing too tightly will force all
the glue out, “darving” the joint and making it fallure prone. Use clamps or weight. For amdl items try credtive
solutions like rubber bands or clothes pins.

Find away to spread a uniform, thinlayer of glue over the edgesto be joined. A popsicle stick or asmall piece of
wood or cardboard workswell. Clean up dribbles with awarm wet rag befor e they dry. Although gluedriesclear,
it will redly show up under dear finishes like varnish.

Glues for Indoors
While good for al purpose use, neither white nor yellow carpenter’ s glue can take temperature extremes or
damp conditions. For example, you wouldn't use them for a birdhouse or an exterior sign.
White Glue (polyvinyl resn emulson):
. Comes ready mixed, essy to use.
. Dries quickly in about an hour.
. Readily available and economicd.
. Use at around 15°C temperature.
. Low resistance to moisture and temperatures above 74°C (165°F).
. Glue line will gretch, making it unsuited to gluing wood together for turning.
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Carpenter’'sor Yelow Glue (diphatic resin):

. Very smilar to white glue.
. A little more resstant to heat and wesather.
. Sometimes rated for strength.

Glues for outdoors
The following types of glue are more weether resistant - but adso need cautious handling. Use them in a well
ventilated area and wear latex glovesto avoid skin contact.

Plastic Resin Glue (urea formaldehyde)

. Resists moisture and heet better than white or yelow glues.

. Must be mixed with water before using.

. Temperature must be over 21°C.

. The glue line does not stretch (suitable for gluing wood for turning on alathe).
. Some people are dlergic to it, even when it isdry.

Resorcinol Resin Glue
. This waterproof glue comesin two parts, aresin and a catalyst, which you mix just before using.
. Temperature must be over 21°C.
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| SANDING I

Learning and Doing:
> to recognize the most common types of sand paper and the results that can be obtained from each
> how to hand sand and use an dectric sander

Possible Activities:
> have memberstry out different kinds of sandpaper on scraps of wood
> practice using an eectric sander

Suggestions for Meeting Preparation:

> obtain some different types of sandpaper and wood scraps for membersto use
> locate an eectric sander and its Users Manud

Resource Information:

Sanding

Wear safety goggles. Smooth the ends, edges and sides of your pieces prior to putting together your project. You
dill may have to do touch up sanding after assembly. Hand sanding before finishing aproject is probably the least-
liked choreinwoodworking, but doing this job poorly isasure way to ruin what may have taken days or weeksto
build. Use at least three different types of grit, from coarse grit flint paper or 50 grit garnet paper, mediumor 100 -
120 grit, tofine grit paper or 150-200 grit garnet paper or evenvery fing, whichis 240 plus grit. Hint isthe cheapest,
softest and wears out the most quickly. Garnet sand paper cuts faster and lasts longer than flint paper and can
“sharpen” itsdf. Itis useful for sanding hardwood. Aluminum oxide paper is till more durable and more expensive.

Since each individud grade of sandpaper is meant to diminate the scratches of the coarser grit used before it,
skipping from coarse to fine grits, without an intermediate sanding, will most likely leave vishble scratches. Buy a
variety of sandpapers and experiment with them for your project. Store them flat and protect them from moisture.
Wipe sawdust off your project between sanding grits with aclean lint free cloth.

Sanding blocks makeit easier to hold the sandpaper while sanding, and prevents you from making grooves. They
can be made from any small piece of wood. Sand paper can aso be wrapped around dowels for curved surfaces.

Sand with the grain, not acrossit. Always start with the finest grade thet is usable. If the sandpaper is coarser than
required, smal grooves will be made in the surface and will have to be removed with subsequent sandings cresting
more work for yoursdf. If sandpaper loads up withdust, it can be cleaned witha tiff brush. Aluminum oxide paper
has particles that will fracture asit is used, creating new, sharp edges. If cleaned up, it canthenbe used as afiner grit
of sandpaper. After sanding through severa grits, pass your hand over the work to locaterough aress. It dso heps
to hold astrong light fromthe side, whichwill show up any indentations or irregularities. Onend grain, sand from the
edges towards the middle, particularly with coarse grit. Working the opposite way may cause chips or splintersto
break off.

Dampening a surface you have just sanded will raise the remaining imperfections and, when sanded asecond time,
after drying, will give you asmoother finish.
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There are many different eectric sanders, and these can be most useful on alarger project. When using anelectric
sander let the weight of the tool do the work, do not push down on it. Apply light, even pressure dl across the
surface to be sanded. Staying too long in one place will groove the wood. Finishing sanders have straight line or
orbital actions, and some are acombinationof bothwitha selectionlever. Straight line sanding is dower than orbital
but does a smoother job. Turnonthe dectric sander before touching the wood, and lift it off before switching it off.

An oscillating sander can be used to help
sand larger objects.

Straight line Orbita

The direction the oscillating sander moves can be sat to straight line, which isbest for fine sanding, or orbitd,
which is best for rough, fast sanding.
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| A GOOD SURFACE FINISH I

Learning and Doing:

> to learn about seders, fillers and finishes
> how to gpply different types of finishes

> to learn how to clean brushes

Possible Activities:

> practice usng wood filler
> attend a demondtration about finishes, or vist a hardware store with the members to get information
about them

> practice with the finish memberswill be using for their projects
> to clean the brushes they used

Suggestions for Meeting Preparation:

> talk to a hardware store or paint sales person to see if ademongtration can be arranged

> obtain wood filler

> ask membersto bring the finish they will be using, as wdl as brushes

> obtain supplies for cleaning brushes

> check out some reference materias, such as:

v Meyer, Carolyn, 1935- Saw, hammer, and paint : woodworking and finishing for beginners/ illustrated
by Toni Martignoni. - New York : Morrow, 1973.

v Video - Woad finishing. Newtown, CT : Taunton Press, 1985.

Resource Information:

Hiding the holes

Sometimesyouwant to hide nail holes and countersunk screws in a project, especidly on the good side. A couple
of waysto do thisincdlude usngwood filler or plugs. When the itemwill be painted, wood filler isone option. Once
dry and sanded flush with the wood surface, painting makes the spot invisble. The bad newsisthat when using a
ganor clear finish, the filler usudly shows up muchdarker or lighter thanthe wood, and doesn’t look very attractive.
Whenfilling nall holes, sainthe project first, then apply the filler to avoid any residue blemishes on untreated wood.
This dlows you to make a better colour match with the finished project.

Wooden plugs make a more attractive choice to hide screw holes whenusng clear finishes. Hardware stores sl
plugs in severd Szes to fit different screw heads, or you can use a plug cutter and make your own. Plugs with
rounded heads are for decoration, since they leave bumps. Plugs with flat ends work best on shelf or table tops
whereyouwart flat surfaces. Ingdling plugs is much like usng dowels. Place a dab of glue inthe hole and insert the
plug with the end grain in the same direction asin the project. If the plug istoo long (and it usudly is), use a chisdl
or flush cutsaw to remove the extra, flush with the project. Finish with alight sanding.
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We gpply a finishto protect wood, making it more resistant to dirt, stains, moisture and warping. Protection is
essentid for outdoor articles, even those made from durable wood. Items used inside need protection from daily
wear and tear, and from liquids. We aso finish wood for beauty, sometimes highlighting the grain or shading,
sometimesto add colour. Many finishes both beautify and protect wood.

Finishes ether penetrate into wood, or they St on its surface.

Thewood surface must be well prepared. Fill pores, holes and cracks. Theitem must be well sanded and cleaned
with minerd spiritsif thereis any wax or greese.

Stains

Apply stains much like ail. 'Y ou can use a cloth to gpply sain to smdl items and a paint brush for larger items.
Follow container ingructions for drying time. Some uses will require more thanone coat. Many sains are intended
only to improve the gppearance and need a protective finish over them. Finish and sain must be compatible or the
finihwill lift. Exterior stains dready contain protection and are generdly used on their own. Stains can be used
before an ail finish if they are compatible. Oil aone does darken the wood.

Wood sealers and fillers

A sealer isused to sed the stain, and to keep knots from showing through a coat of paint. A mixture of one part
shellac to sevenparts dcohol works for most stains. A lacquer sealer canaso be used, if youwill be usng alacquer
finish..

If your wood is porous, such as ash, oak, mahogany, cherry , soft maple or birch, you should use afiller to obtain
asmooth finish. You can buy filler in natura wood colour or in colours to match wood stains. Y ou can also add
pigmentsto adjust the colour. Prepare filler by mixing alittle withturpentine until the pasteislikethin cream. (If usng
filler under alacquer finish, thinit withlacquer thinner.) Filler should bethicker for open-grained woodslike ash, oak
and mahogany, thinner for medium grained woods like cherry, soft maple and birch. To asmall areaat atime, apply
prepared filler with a iff brush, thoroughly covering the surface. Brush firgt with the grain, then acrossiit.

Using the pam of your hand inacircular motion, go over the surface of thefiller. Allow to dry until the surfaceloses
its shiny gppearance. Thistakes up to 20 minutes.

Wipe across the grain withburlgp or rough clothto remove most of the excessfiller. Then useathin, dean dothlike
cotton or cheeseclothto lightly go over the surface with the grain to remove the leftovers. (Hint: pressing too hard
will rub some of thefiller out of the pores))

If necessary, add another coat of filler. Allow to dry at least 6-8 hours before gpplying a second sealer, and then
after drying, cover with shdllac, laquer or varnish.

Penetrating finishes

Most dains and preservatives are penetrating finishesthat seep into the wood fibers and dry. They dlow you to ill
fed the wood asthey leave no layer that can lift off and chip. However you can't remove themwithout taking some
of the wood. Qil finishes include linseed, tung, teek, Danish and polyurethane dils. They are easy to restore and
maintain but are less resstant as a finish. Make sure to use non-toxic edible ail like tung or dive ail for any items to
be used with food or by young children.

Thin linseed il by pouring it in a container and st it in very warm water. To rub on penetrating oil, brush

acoat on the surface.

e
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Be surethe grainisevenly wet. Rub inthe all. First useacircular mation, then changeto follow thegrain. Let it dry.
Check the container ingructions for proper lengthof time. Lightly sand withthe silicone-carbide paper or steel wooal.
Apply more coats (1-3 more is average), lightly sanding in between, until you are satisfied with the finish. After the
find coat, use asmdl piece of sedl wool to give the surface a fine sheen. Rub briskly with a soft clean cloth. The
drying times for ails range from overnight for polyurethane, to 12 hours for teak and Danish and 1 to 3 daysfor
linseed and tung ail.

Surface finishes

Surface finishes, such as paint, shellac, lacquer and varnish dl st on top of the wood, protecting it within a angle
layer. This layer is damaged by rubbing, denting, chipping and peding. Use clear finishes like shdlac, lacquer,
varnish, oil and some stains when the wood' s grain and figure are worthshowing. Use opaque (can't see through)
finisheslike paint and solid-hide stains when the wood is not specid. These may become abackground for painted
or stencilled decoration.

Polyurethane var nishes are the most common and available in flat, satin or glossfinishes. It simportant to have a
dust-free workplace and ahighquaity brush. First brush varnish acrossthe grain. Then with gentle pressure brush
diagondly, and findly, with the grain. When completdy dry, use fine slicone-carbide paper to lightly smooth the
finsh. Repeat with another layer or two of varnish, lightly sanding between coats, until you're satisfied with the
results.

Paint behaveslike varnishbecause bothform alayer on the wood surface. Bothcan be water-based (latex) or ail-
based (alkyd). Prepare wood as for varnish. Then gpply apant primer. Primer is designed to bond extrawdll to
wood and provide a good grip for the find paint. 'Y ou may need two coats of finish paint. Latex paint dries quickly,
30 be careful not to over brush, which will leave visible brush sirokes.

Tole-panting paints are generdly acrylic and dry quickly. They are for decoration and may go on in asingle coat.
They need a protective finish like varnish on top.

Paint brushes

Brushes should be of top quality to get a smooth finish. Use a different brush for latex and dkyd paints, clean them
carefully, and they will last along time. Let brushes used for alkyd paint soak inpaint thinner for about %2 hour, then
press bristles againgt sides of the container to remove most of the thinner. Soak for another %2 hour in amixture of
1 hegping tablespoon of T.S.P. (trisodium phosphate) dissolved in a cup of water (cover the bristles). Work the
bristlesinthe solutiona bit. Thenwash brusha couple of times with sogp and water. Rinse well under running water
and shake out dmogt al of the water. Let dry.

Wash brushes used for latex products in cool water with detergent. Rinse well and shake out the water, let dry.
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| JOINTS I

Learning and Doing:

> to recognize the most common joints used in woodworking
> to learn the strengths and wesaknesses of each type of common joint
> how to make the joints

Possible Activities:
> practice the required joint with members before they use it in thelr project

Suggestions for Meeting Preparation:

> gather the materials required for membersto practice
> for more complete ingtructions on how to make the joints, refer to some general woodworking books
such as

v Blandford, Percy W. The woodworker's bible. G/L Tab Books, 1976.
v Feirer, John L., Wood, Technology and Processes, Glencoe/M cGraw-Hill,1994.

Resource Information:

The most common types of joints are discussed in this section. For more detaled information on their
construction, consult a woodworking book.

Edge joint:

The edge joint is used in glueing two or more boards together to make a wider
piece. The boards are planed, and then glued together, edge to edge. Narrow
boards should be used to keep warping to aminimum. The grain of the wood should
run in the same direction, and reverse the direction of the annud rings on dternate
boards, to reduce warping. Mark the way you will assemble the boards before
guang. Edge joints are used for tabletops, desks or other furniture needing wide
surfaces.

Butt joint:
The butt joint is used when gppearance is not important. This joint is formed by naling
or screwing the end of one piece of wood to the end of the other. The heads of the nails
or screws can be countersunk and covered with wood filler, or left exposed. These
joints are used for smple boxes, cases, drawers, and
chairs.

Dowel joint:
Thedowe joint issimilar to the butt joint, except dowels are used to hold the two pieces -
of wood together instead of screws or nails. First, drill holescompletely through one piece
of wood and into the other. Insert dowels into these holes,
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completely through one piece of wood and into the other. Glue the dowds firmly into position to provide strength
and prevent dippage. Trim off any excess dowel. Congtruct blind dowd joints by drilling the holes only partway
into each piece of wood. Insert the dowels into these holes and glue theminto position. The dowels are not visible.
While dowel joints have the advantage of being inconspicuous, they do not providethe structura strengthof asmple
butt joint. Dowd joints are used for boxes and drawers, where strength is not amgor factor.

Rabbet joint:
Y ou can make aregular rabbet joint with ordinary hand tools. The rabbet can be cut
into either the side piece or the top piece when two pieces of wood are joined,
depending on where you want the haf-section of grained end to appear. With arabbet
joint, the grained end of one piece of wood (front) is completely hidden. Rabbet joints
are normally held together with glue, but they can dso be nailed or screwed. Rabbet
joints are used for cornersin furniture, smple drawers and boxes.

Dado joint:
A dado isthe groove cut across the grain of the wood. To make adado joint, cut a
dot into one piece of wood to match the end of the other. The dado joint is much
stronger than the butt joint and creates a more professiona appearance. Y ou can cut a
dado into the board with a dado head on a power saw, aregular handsaw, a dado
plane or even achisd and amallet. Use screws or nailsto hold the two pieces of
wood together in adado joint. Dado joints are commonly used for shelves,
bookcases, steps, ladders and drawers.

Mortise and tenon joints:
The through mortise and tenon joint is easy to make with a power saw and a dado i
head. To form thisjoint, saw a dot into one piece of wood. The end of the other piece ey
of wood is then notched out to fit the slot in the first piece. Insert the notched pieceof =72~
wood into the Slotted piece of wood and glue, ndil or screw the pieceintoposition. When
meaking a through mortise and tenon joint, be sure to measure the areas to be notched
and dotted before making any cuts.

Y ou can make an open mortise and tenon joint by cutting the dot or mortise
only partway into one piece of wood. Then creste a notched-out area on the

other piece that fitsinto the dotted areain the first piece of wood. The open
mortiseand tenoncut creates astronger joint thanthe through mortise and tenonjoint.
It caneasly be cut with amortisng chisd on adrill press. Although the open mortise

and tenon joint provides more sructurd srength, it is a little more difficult to make

than the through mortise and tenon joint.

Mortise and tenon joints are used for best table, chair and chest
congiruction.
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Dove tail joint:

The half-blind dovetail joint isused dmost exclusvely for making drawers.
Don't undertake this joint without some experience and good power tools.
Hold together the haf-blind dovetail joint with adhesives to provide an
excdlent joint with no end grain visble. Y ou can make a complete open
dovetail joint by smply cutting through the second piece of wood. This
joint isequaly strong, but the end grain is visible on both sides of the joint.

Y ou might or might not want this. Dovetall joints are used for best drawer
and box condtruction.

Lap joint:
There are many kinds of 1ap joints, depending on where the joint ismade. There are
end lap, middle lap, half l1ap and cross lgp (illugtrated) joints. Thelap joint is made
by removing an equa amount of wood from the two parts to be joined, which are
the same thickness and width. Thisis done by sawing hafway through each piece of
wood and then knocking out or sawing away haf of this area. Now you can put the
two pieces of wood together with screws, nails, corrugated nails, etc. The lap joint
provides a great dedl of strength, but the heads of the nails, screws or corrugated
nails are exposed. Lap joints are used in making legs of furniture, screen doors, furniture, frames and braces.

Miter joint:
The conventiona miter joint isan angle joint, made by mitering each corner at a45-
degree angle. The resulting right angle will have no end grain visble. A miter box
hel ps keep the saw at the correct angle. Use nals, screws or corrugated nailsto
attach the two pieces of wood in a conventiona miter joint.

A miter joint with asplineis easy to make and adds great strength to a common %
miter joint. First cut aregular 45-degree-angle miter joint. Then cut agroovein

each end of the piecesto be mitered. Or if you prefer, you can lay out the 45-degree !: {w

angle on each piece of wood. This will show you how deep the groove needs to be. 1|
Cut the groove while the end of the wood is dill square. This makes cutting the groove g
muchsafer and mucheasier. Next cut the 45-degree angle. After sawing the grooves, f%f?

mitered joint in pogition. Or if appearanceisn'timportant, it can be nailed or screwed

saw a spline to fit the grooves. Use a top-grade adhesive to hold the spline in the l
into pogtion.

Miter joints are used for construction of frames, molding and trim around cabinet doors, and boxes.
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| LATHE WORK I

Learning and Doing:
> to learn how to use alathe

Possible Activities:

> check the User Manud for the lathe to make sure you are using it properly and safely
> demongtrate to members how to operate alathe

> have members practice turning

Suggestions for Meeting Preparation:

> arrange for alathe that members can practice on

> obtain the User Manud for the lathe

arrange for suitable wood to use for turning (white pine and poplar are greet for practice)

arrange to obtain reference materia from the library or other sources, such as.

Chapman, Robert. Woodturning : a fresh approach / Robert Chapman ; foreword by David Ellsworth.
Lewes [England] : Guild of Magter Craftaman Publications, 1999.

Darlow, Mike. Woodturning methods/ Mike Darlow. Exeter, N.SW. : Mddeuca Press, 1999.

Useful woodturning projects : the best from Woodturning magazine. Lewes, East Sussex : Guild of Master
Craftsman Publications, 1995.

Video - Raffan, Richard. Tuming wood with Richard Raffan : projects and exercises from the book.
[Newtown, Conn.] : Taunton Press, 1986.

Video - Bowl turning / with Del Stubbs. [Newtown, Conn.] : Taunton Press, c1985.

v

D N O T

Resource Information:

There are two types of tumning; spindle turning, used for things suchastable legs, lamps, or bedposts; and face plate
turning, for projects such as bowls, where the wood is mounted on aface plate.

Wood turning can be done by the cutting method or scraping method. With the cutting method, the chisd isheld at
an angle, with the handle lower than the cutting edge. The wood is diced or pedled off. Thismethod is faster and
gives a smoothsurface requiring little sanding, however, the skill level required is greater. The other turning method
Is scrgping, where the chisdl isheld at right anglesto the wood. Scraping isdower and leaves arougher surface, but
it is more accurate. Faceplate turning is done with the scraping method.

Wear safety glasses. For beginners, use wood that is clear, with no knots or irregularities. If pieces of wood have
been glued together, make surethe gueisdry, so that the wood doesn't fly apart on the lathe. The grain should be
sraight, and the wood should be anevendensty. L ocate the center of the wood by measuring, or draw several lines
across the approximate middle of the wood, to help estimate where the center is located.

Roughly round out the wood with a bandsaw before mounting it on the lathe. Make sure the turning tool’ s blade is
firnly held onthe rest before the cutting edge touches the wood. Start at dow speeds, and use agouge to round the
wood. Too fast a speed can cause vibrations, and the wood could come off the lathe. Avoid turmning too smdl a
diameter when roughing. Scribe pencil lines dong the sides of the rough stock.
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Work from the centre towards the ends. When the dark blur of the lines disappears, the stock isround, aslarge a
diameter as possible. Once roughing is complete, the lathe speed can be increased.

The skew is used to make a cylinder the exact sze. It isaso used for cutting shoulders, v’ sand beads, and squaring
ends. Plan the design you want and draw it out on paper. If youwill be using the same plan severd times, cut it out
of heavy paper. Use your plan (and a pencil), mark dimensions on the stock.

The parting tool is used with scraping action to make depth cuts. Use calipersto check the diameter. Then cut the
wood away between the parting tool cuts, using the appropriate tools. The tool rest must be removed for sanding.

For turning bowls, the wood cannot be turned between centers, so it is mounted on aface plate, which is secured
to the headstock spindle. Short, heavy wood screws are used to secure the wood to the face plate. Be aware of the
thickness of wood for the bottom of the bowl. A scrap piece of wood may need to be glued to the base, witha piece
of paper in between. When the bowl is removed from the lathe, the scrap wood can be knocked off.

The outside of the bowl is shaped first, usng dow speed until it isround. The tool rest is then turned pardld to the
face of the bowl. Cut a pattern from giff paper. Using agouge or scraper tool to form the ingde of the bowl, work
from the outside edge to the center of the bowl. Sand the indde, and then move the tool rest to finish shaping the
outside of the bowl.

A = SBouare-nose’ Chizel
B - Spuar-peint Chisel

=~ Skew Chisal

[ = Kound-rased Chisal

Different chisals can be used in cutting a design.
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|WHERE TO GET MORE HELP I

> The Internet has many sources of information. Check out the websites of the mgor tool suppliers, or glue
and paint manufacturers, such as Minwax, Skil, or LePage.

> Use search words such as “Woodworking Tips’, “Woodworking Projects’, “Teaching Woodworking”,
“Woodworking tools’, etc., to do an Internet Search.

> Check the magazine section of your grocery store for Woodworking magazines. Many of them, such as
Better Homes and Gardens Wood, contain plans suitable for 4-H projects.

> The library will often have books and videos on woodworking.

> Your local hardware store might provide you with information. Ask them to give your members a tour, or
asesson.

> Seek out good woodworkersin your community. They can provide awedth of information, and may share
some good tips with you.

> The tool manuds have alot of information. Many times tools have featuresthe owner doesn’t know abot.

> Consult with the Woodworking teacher a your loca high school or community college.

> Spend some time looking at 4-H Woodworking projects at the exhibition, or the NS 4-H Provincid Show.
Y ou will get good ideas from other 4-H members, who have already completed at least one year in the
project.

> Tak to your 4-H Specidist and other 4-H Woodworking Leaders.
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