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Master vour handtools with over 400 detailed photos, hundreds of timesaving tips and
exact directions tor saws, hammers. chisels and planes. How to selectwood tasteners and glues,
. ¥ . . . .
How to maintain vour toels, Plans tor jigs. tools and projects you can build.
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Pro_jects You Can Make' i SR
Workbench - ‘ Toy Tram Locomotlve f Miter Box ° :
FiveBoardBench .~~~ ToyTrainCar  °  Coping Saw With Holder
“Coffee Cup Tree "~ Bookshelf - ~ i Drilling Guides - -
Laminated Cutting Board Basic Sawhorse . - ¢ Jigs For Planing ’
Magazine Stand . " Double-Duty Sawhorse = Storage Rack For Files ~ .
Planter With Pot Shelf Toughie Sawhorse ~ ° Wood Tape Edge Gaide
Modern Bench | Tote Box ~ Miter Clamps
Butcher Block End T able**"* Combmatlon ‘Stool- Tote “Framing Clamp
" Bird Feeder ~ =~~~ ———PBox — — —— - - -g—f{—-—-,.Band Clamp
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-Drills

Intr'qductiOn. .

First Things First: Safety,
‘Basic Tools~and” Maintaining
Your Tools.

. Page ‘2 X

Learn About Hand Drills,
~ Push Drills, Bit Brac':es, Twist
Drills, Points and Bits.

Page 44

Measuring & Marking

How To Get Started Rightr
Flex Tapes, Folding Rules,
Squares, Marking Gauges and
tevels,

Page 5
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- Screwdrivers

It's Got To Match The Screw:
Wing Type, Phillips, Stubby
and Sﬁiralﬂ@tcﬁet Screw-
drivers.

. * Page 57
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Saws

How To Select and Use Cross-

cut Saws, Ripsaws, Backsaws,

Dovetail Saws, Coping Saws,

.f._.Compass Saws, Hagksaws and
Miter Boxes the Right Way
at the Right Time.

Page 16
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Knives & Chisels

How To Use Utility Knives
and Wood Chisels Without
Mistakes.

Page 63
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Hammers

Choosing and Using Claw
Hammers, Ball-Peen Hammers
Tack Hemmers, Heavy Ham-
mers, Mallets, Nail Sets and
Wrecking Bars.

Page 34

Planes

How To Get Best Results
With Bench . Planes, . Block
Planes, Rabbet Planes, Router.
Planes and Spokeshaves.
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- Vises & Clamps
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; How To ‘Make Your .Own
Saw Horses, Tote Boxes and
a Workbench.,
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For Special Needs: Pliers,
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v Wouldn’f it be great if you could stare at your

fingers and they would become®z plane or a chisel

or a hammer? Actially, this is what happens when

you hold a tool—your fingers form an intimate

" - bond between.vou and. the tool. It is a marriage

of ‘intellect and an inanimate object. Suddenly

the tool comes alive and performg . . . a miracle
anyone, can accomplish. The keys are not secret

o _o__"é_ quostron of native ability. Interest plus Dedi-

L 'catron equal Sklll The prime movers are in al] of
Sl us. :
s Tools CTont carg wheth@r their- handler i an
dmateur ora professional. ‘A plane held ahd moved
| Qertdm way, will make. the same cut for anyone.
““The experienced worker has the advant\dge of trial-

"and-error knowledoe }f a plane. skips and jumps;

'Prh: cfnn,qnd examine fl\m nroble TDon't Fr\rﬂ.e:x

opia problem,
< book ‘can l‘feip Are vou planmg against ithe grain?
- 1Is the piece. you are sawing properly grrpped and
suppoérted? ‘Are the lead_, holes for your screw

_-~"""your hands, you will find woodworkmg a creatwe
— relaxmo avocation.

’ I"have no doubf if you have Aot handlod tools
yet you can start Tight off and produce a project
you can be proud of. It may take you more time
than a nelghbor who has been doing woodworkmg
for years, but there is no guarantee hrs project will
be better than vours.

[t is necessary because no oneis born with buflt-in
knowledge in any fietd."What you do with what
you learn is up to vou. One thing is sure: Knowi-
~edge doesn’t choose special individuals. You ~the
individu,ai'---ni’ake_ the knowledge something special.

SAFETY.-COUNT YOUR FINGERS .
Any of the tools talked about in this bock can
cut, scrape or bang.you. You can read a book full
of do-and-don’t rules regarding safety and-still be
in danger unless you é’-ccept and respect this simple
truth: Tools ¢an’t think for you.
Tools are great buddies in a very disinlerested
sort of way. They don’t care at all whether the user
“Is an amateur or an expert or what they ure applicd
to. Efficiency and even g lurge amount of salety
-are part of quality tools, but in the final analysis
~the worker is'the most important factor.

0T a-saw. .c.hatters ora screw refuiés to set prop- |

,'the tool. Emd the reason for your trouble Tlnsf-'v'

properly aligned? If you use your headjas well as’

Education is merely a ounddtlon you build on

I h.‘.ave worked with hand and power tools all

‘my life and like to boast that I ain as whole a8 the
_day [:was born. I am afraid of tools—but it’s a-
‘ healthy fear that keeps me from becopiing over~
confident and careless [ am aware phat speed is.
“ not as, important as quality, and thdt fast work is

often mare time-consuming than slow worK Your
output and quality will Increase as. you become
more proficient with tools, but it wr/ll be anatural,
oufcome=1i61 the result of frenzred workshop
activities. - :
The first rules are:
. Work at a comfortable pace
« Be'the master of the tools
. Don t ever becomt Overronhdtnt

A

DO AND DON'T RULES : -

SREN iy L& W) T |

~ Always use the correct tool for the job. Us# thL
- tool correctly and, when called for, keep it sha;:p
Put the tool away when’ vou are through with it

Keep/ the work area clean and well lighted. Having
a special shop uniform is a-fine idea. An apron is

“oRay, but remember it dees more to profect your

¢lgthes than vou,

A good first-aid kit should be a part of your basi¢ tool set.




rof fiymg chips. Always protect your eyes when wing,

Reach for safety glasses‘or goagles whenever thare ;'!dan-
mmerlng ar grindmg
: d

o ”ont overdo your Workshop
_;,do good-work 'or be safe if yoy are tired- Don’t’
~work when yol are upset— —tak¢ a pleasant walk

“with an audience, espocmlly oneiwho doesn’t know

going. Protect childfen from tools and tools from
children.

start with. Extend the lessons by example.

Have safety goggles and use them to protect
your eyes from dust -and ﬂymg partlcies
necessary to wear them at some times, gptional at
others. but  being prudent-is beétter. than being
sorry. Many styles are available—some may be

buy new safety glasses than to replace pitted or

broken lenses in your préscription-glasses.
Remember the meost important

of all: Know there is potential danger in any tool,

ual with hand tools because of their essential sim-~
plicity.
The main reasons for injuries with hand tools
are . . . _ )
» Not using the right tool for the job
« Not using the tool correctly
+ Not keeping the tool sherp

BASIC TOOLS
A large number of tools are described in this

“book, but there are some that must be included in
- even the most minimal tool kit. Even if you live in

ints. You cant

first and calm down. It is not ai good idea to work .,
what is going on and tries to keep a conversatlo“n ,
If vyoungsters have an interest, teach

them, and insist,they do things the right way to

It is ~

worn over corrective lenses. If you wear glasses ‘
don’t regard them as substitutes. It’s cheaper 0 _

safety rulé

not just ppwer tocls. We tend to be much too cas-

. an- apartment and only want to hang curtains or

[ ]
‘e B-inch screwdriver with smaII blade :
-

make minor repalrs your tool k1t should include

these tools. :

+ “16-ounce-claw hammer
4-inch screwdriver

Junior jack plane

Brad awl with 1-1/2-inch blade

e 26-inch hand saw with 8-point blade

» 1/4-inch hand drill and a set of straight-
shank carbon drills ranging from 1/16 inch

to 11/64 inch in 1/64-inch mcrements . - o

-» Slip-joint pliers _ s
» 8-foot flex tape . - ' v

" These tools will meet your basu: needs.” As you be- /

come more proficient and ambitious in woodwork f i

Aing, add all the tools ydu need, but let your,need

" be your guide. Too many_extra tools are bought on ’

impulse and never used That’s a' waste” worth /

by

avoiding™ T !‘
=.Once you have demded 1f you havertt already,
that you like woodworkmg enough to want to in’ ¥

',veif‘,t more tlme and' money in your tools, examing -
."the tool list-at thé end of this book. It describes -
the kind: of tools you are likely to need on most

woodworkmg projects. The list has been carefully
drawn, but your personal tastes and needs should |,
guide your choices. This list also tells you the loca-
tion of mformatlon on using those too]s in thls »

5book . , : : o f

e

.

MAINTAINING. YOUR TOOLS

Throughout this book you will find suggesnons
for keeping your tools in good shape.*An entire
chapter is devoted to sharpening those tools that
require it. Maintaining your tools will' make themt
perfarm more efficiently and safely, and will help
‘you produce better projects.

" Clean your tools after use.

Make a proper place. for them, elther in a tote
box or a workbench, both of Wthh can be made
from plans in this book.

Make it a habit to return a tool to its place after
use. Not only will the tool be there when you need
it, there will be less chance of its being damaged
accidentally. -

Consider your tools ¢xtensions of your hands.
Properly taken care of, fhey should give you a life-
time of service.




& Markmg

The accUracy of any measuring device depends
on the user as much as on the design of the tool.

j_-Many of us who work with wood get a lattle lax

"'_.}because the tolerances are a bit larger than, say,

~iothose in a machine shop. Actually, ryou should"
~oistrive to be as accurate as possible. -Overage or

'_:."sllor[gge of 1/32 or 1/16 inch on a shelf may not
7 be critical, but it can cause a lot.of problems when
" you are mdkmg a joint.

Marking the dimension point or line is as impor-

. tant as placmg and readmg the rule properly A
_.L,UII]I[].UII p]dLthC lb LU pldLC LIIC ILU.C !,[d.L dllU LlI.CJl
~~make a heavy, short line to mark the dimension. A
better way is to hold the rule -on edge and slide
the point of the marker down. the graduation line
so all you get on the work is a small dot. This is
gasy to do with anv rule with incised lines since
you have grooves ‘for the point of the marker to

slide in. When the grooves are not present, mark .

with the dot system anyway.
Cut lines may be marked with a hard pencil,
but you'll get a finer Jine if you scribe with a knife,

Another ddvantage lies in letting the knife sever the -

surface fibers. This helps you produce a smoother
line when yvou get to the sawing. If the knife-line
is difficult to see. vou can mark over it with a
sharp penail.

Place the square handle against the work edge and slide it
untit the blade is exactly on the dimension point. Usea -~
sharp pencil or a knife to mark the cut line.

[ _|saFETY TIPS -

Use the right toal for the job.:
Use the’ tool properly, -
Keep the tool in good condltlon
Put away: tooFs you aren’t usmg
Don't rush

* s 0 "D
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F LEX TAPES - _
* These are the rules made of flexible-steel -bands.
that coil back into a small case _They are probably
today s most popular measurmg tool because they
are available in many sizes and for different appli-

~ cations. Blade widths run trom 1/4 up to 1 inch:

lengths go up to 100 feet, CommUn graduatlons
are in_inches—nmarked off in 16ths and 8ths, but
they are also” available in :metric or in metric/ -
English-so you can make conversions on the job. !
“Special tapes include those marked in 10ths ang
100¢hs, mason’s versions with modular graduations
for building block and brick, and even one that
tells loggers how many board feet can be. u.lt fronjl
a log. : .
A good tape w1]l retract automatlcally and1
smoothly. If it has a lock to hold the tape at any
extended. position, so much the better. The biade
is usually coved, or curved' across its width, which
gives it stiffness when extended. Wide tapes are
hulkier,” but, when coved correctly, will span
greater distances. This may not be eritical for
shop work, but can be a boon for on-location
jobs. Any tape under 8-feet long is inadequate in
a1 wood shop, Yeou should be able to measure the
long dimension on a standard 4- x 8-foot plywood
panel. Needless to say, any tape should be clearly
readable, with fine, distinct graduation lines.

FLEX TAPES retract automatically, and
some can be locked in any extended posi-
tion. They come in many lengths. This

one is a 12-foot tape with a 3/4-inch biade.’

Courtesy of Staniey Tooly




-.—— Fips can swivel-or move tosand-fro, and eitlier
_type will let 'vou'do inside or outside measuring.
There are pro-and con arguments for each design,
but the accuracy of the assembly is most impor-
tant. The swivel type requires you to move the tip
-aside when you do a butt measurement—the other
automatically recesses into the blade and mini-
mizes the possibility of human error. Be sure the
recessing tip 18 always clean, Sawdust and d1rt can
jam if-and cause errors.

When you read the scale, and this holds true
for any measuring tool, look directly down on the :
graduation line. Your line of sight should be at :
right angles to the point regardless of the work :
situation. Any other viewpoint can distort’ the )
- reading and cause inaccuracies. It is like reading a °
E f_'-.speedometer from the left or right instead of head-:

“An advantage of a flex tape is that you can
use it for non-straight measuring. For example,:
‘o you can wrap it around a circular object and read
~-ofl the circumference.

s FOLDING RULE
2w These are most Often called zigzag rules because:
“of the action they follow when opening or closing.’
~Most .of them have a maximum length of & feet
and are 8-inches long in folded position. Many
woodworkers. espécially carpenters, carry one in
addition to a flex tape and use it for most short
measurements. An advantage is that you can set
the first few blades at right anglés to the rest of
the tool and reach overhead for a horizontal mea-
surement that might otherwise require standing
onta stool or ladder. Metal joints lock the rulesin
folded or extended positions. When extended. 1t
is rigid-enough to span openings. ‘

When" you buy, look for a folding rule with a
sliding brass extension built inté the first blade,
This is calibrated and used when tuking inside mea-
surements. The reading on the extension i__.s”addcd
to the amount .of rule that is unfolded: This is
useful when measuring the opening of-“a door or
window. the width. of an opening for a drawer,
and so on.

Like flex tapes, special folding rules are available
for engineers. masons and others. and.in metnc
or metric/English versions. Many modern rules
have permanenty lubricated joints. If vours does
not, place a very small drop of light ol in the
joints occasionally.

© FOLDING RULES sometimes have extension slides for i
side measurements. The reading on the extension is added
“to the length of the opened ruie. 'Y

S Measuring

. Be sure the tape you buy is replaceable.
- : This model has a drop-in cartridge w:th a-
v new blade and spring. .

! Flex tapes can be used for inside imeasure-

’ ments, but you must add the width of the

case to the reading on the tape.

- . 3

T

A rule can be used to divide a board

into any number of equal spaces simply
by setting it at an angle across the piece,”
Here the board is being divided into 7
equal spaces.

Courtesy of Staniey Taaois

BENCH RULES are made of hardwood and -have graduations
in 16ths of an inch. Select one that is easy to read and has
markings that reverse on the opposite side. The 1 is on the
right end on the reverse side of the rule shown here.

Courtesy of Staniey Toals
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o s MeasuTing e LT

SQUARES

Squares are 0ood for layout and for checkmg o

cuts as well as for measuring and marking. One
basic’ use is as a gmde for marking a line at fight
angles to an edge. Another is checking that line
- after you have cut it with a saw. In the ! att;er cap-
acity, the blade of the square is placed on the sur-
face of the cut with the handle against an ddjacent ‘
~edge. Both the tool~and the work are held so you
can sight for openmgs between the bladé and the.
wood. Hold" the pieces so you get ba khghtmg
which makes errors more evident. '3’
“Try Square —For a long timg, this was the tool to’
" us€ and the fact that it ?es_till listed;in catalogs
" indicates its continued acceptance.  Such tools
. _have a metal blade and a metal ot hardwood handle’
fixed at a right angle. It is pretty much a single-
purpose tool unless the blade end of the handle is
.prowded with a 45-degree angle. n that casg it’s
~-called a mirer square and has the. added feature of
'”'bemg able to indicate 45-degree angles.*
" “Blade lengths run. from 6 to 12 inches with han-
K -'d esofd to 8 mches Size selectlon should be based
on intended use. A blade of 8 or 10 inches would
‘be m_inimilm for average use in a/wood shop.

hE

- Courtesy of Stanley Tools

TRY SQUARE blades range from 6 to 12 inches with han-
dles ranging from 4 to 8 inches. MITER SQUARE handles
have a built-in 45-d¢gree angle.

marking gauges by moviag the marker

snug against the edge of'the stock.
L3

/ Combination squares can he used as edge

and the square together. Keep,_the head

P i
Combmatlon Square-Thls is more: mdely, accepted,
today for geneia\l shop use simply because it’is
‘more versatile than a try square: The 12-1nch long

blades have ‘handles—or heads—slightly longer
than 4 inghes. Heads are adjustable longitudinally
along the blade antl may be locked at any position.
This makes the tool usable as a guide for drawing a
liné parallel to an edge anid as a depth gauge. Use
it'as a depth gayge by placmg the end of the blade
on the bottom @f a cavity and then slide the head
down to the s isface of the stock. The distance ?
from™ the head ito the end of the blade is the
depth of the cavity. C s
The head;is shaped so it may be used to mark or
eheck 90- o} 45-degree angles. Because it has built-
in glasses of vials, the tool may be used as a level
arid #5 a plumb gauge. To top it off, the tool may
Thavi a short scriber in the handle. Check though,
bec‘a ize some models don’t include the scriber.
‘ dentally, because the head is removable,
.‘! you can.use the blade alone as a bench‘rule.

e

Combination sqﬁares can be used to mark lines at a 45¥degree"‘
angle or to check 45-degree cuts. T
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T spMeasuring

Head or Handle —»

: Blade Lock Screw

h some models . -

Built-in Level on same mogels

(9
=)

o . e a

'ﬁ'-__All In-One Square—This .tool is a more eidbordtc

' wversion-of the combination square. its head slides

~zlong a steel rule so.it-¢an be used to mark lines

at right angles.to an edge or as a depth gauge..lt
horizontal levels. ) -
The steel rule has two edﬂes joined in several
places with thin connecting strips. This leaves most
of the central area open so you can accurately
draw several paralle! lines without resetting the

head. Place the head against an edge with the rule
rork. Hold your pencil or xulbe: mn

laid across the
the center of

e rule at the desired point and

alsp has.a “built-in scriber and vials for testing.

_'::-COIVIBI NATION SQUARES can be used in many ways: As an outside square; as a plumb; as a level; and as an inside square.

_of the-rulé for a center. Set a pencil through the
rule at the desired radius.. The rule pivots around

~of the head. They can be used gither for measuring

KBCTEWS

move the square. Repeat this at different points’
to produce as many parallel lines as you wish.

The steel rule can also be used separately a$ o
ruler and to make arcs:Set the scriber at one end

the scriber and the pericil traces an arc. )
Holes of various diameters are cut into aner edge

or laying out holes. There are also gauges in the
head” for measuring the diameter of nails and
. and angles listed along the curved edge for
use ds @ protractor.

Courtesy of Stantey Tools




_This_ﬁecdmés th‘_Te'wci'rk edge(:
after it has been sqlared

1/Select best edge of the stock and.check it for squareness.
Make Ilght shavmg cuts with'a p!ane to the it if necessary. -

@
>

4/Set the handle of a square against'the work edge and check .
one end of the stock for squareness, Minor imperfections can -
be removed by working with a biock plane or wnth sandpaper

wrapped around a block of wood

4/1f the end of the stock is. beyoﬁd saving, place’the head of a
square against the work edge and mark a néw Ilne; Make the
“cut with a crosscut saw. Work carefully so the cut may: be
smoothed by working with sandpaper only. Check ihe ‘end
W|th 3 square across the width of the stock and acrosﬂts

ZIMeasure from the work edge in- at Ieast two plaoes to mark-

- 6ff the widthrequired. Mark across the dlmensron points- wuh
.a stralght edge. Another procedure is to use an ad;ustable :
square as an edge-markifig gauge. Carry the cut line gver the -

edge of the stock. In hoth cases , stay a bit outside the line
50 the sawed adge can be=p|aned ;mooth

5/Mark-the length required from the new édge and mark a.
cut line while’holding a square against the work edge Cut and
flmsh with a plane or sandpaper




Steel Square This term has come to ¢over quite
_ "-an ‘assoriment of tools. There are fla: squares,
o carpemer 5 squares, rafter squares and - mini
" squares, among jothers, and-a relative new-comer
called 2@ homeowner’s square. Don't be puzzled
if the tatter is*made of aluminum; it still figs in
this group. T : o
Carpenter’s” squares and, especially, rafter
squares are most useful for house construction
work. In the hands of someone who knows how to _
use it, the square becomes a calculator. Its poten-
tial is so great, it has been the subject of some,
good-size how-to-use-booklets.
: @ur gnterest in the steel square is in its size. The
‘steel square’ ‘has two long legs. The shorter js called
‘theitongue “and the longer is called the body.
t fine’ tool for }ayout work in the shop. Appli-
-ations ‘include checking broad surfacef‘for flat-
-.testmg large -inside and outside COmerS for
uareness and being sure of nght dngle COIMEIS
when glumg up frames.
~.The homeowner’s square does for the general
_..‘wo_odworker what the other squares-do for the
‘house builder. In addition to edge graduations, it

4

© you work accurately with large stock

"L Niessaring.

F

STEEL SQUARES are. rlght angles of metal The mos%common
size has a 24-ifich body and 16- inch tongue. lts Iarge size Iets

B

-

is stamped with such mformatlon as a metrlc -con-
version table, decimal equwal%f:t table, 30-, 45-
and. 60-degree angle markings, ood-screw gauges .
and drill sizes, nail s1zes dnd other pertinent. fa(,ts

LN

steel square can be used for laying out angles by fol!ow;ng the lllustratlon and table bqjow The plvot pomt for measuring these -

ngles is the 12-inch mark on the tongue of the square. -

| “ancLe | Toneue | BLADE - o :
: R C ) | _Body- - N ST Tl T
30° T 12 20-7/8" *" . o8 ) : ;
45° 12" a2 1 1 . R, . e ' '
60° Coqpe 6-15/15" o ae L , o
70° S a3/8" 0 4—20.—7/8 N . ‘
72° - 12 3-7/8" SR IR ' . :
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,MARKI\NG GAUGE-" .
The marking gauge is one of tfie more accurate
tools for marking lines parallel to an edge. The

reguired distance is set by measuring from’ the

taking a reading directly from the scale on the
beam. Loosen the lock screw just enough to pérmit
the head to slide. Recheck the setting after secur-
ing the head. It’s never necessary to really bear
down on the lock screw. Doing so can strip the
threads which are cut diréctly in the wood.

Handle the tool with a gentle touch™—its only
purpose is to mark a guide line. [n some situations
it’s wise to hold the head in your palm with your
thumb extended to back up the pin. This doésn

.you can stretch yourthumb. Don’t aliow the pin to
_-prOJect any more than it must to mark the work.
“Set it so the flat points away from the head and is
~parallel to the line you are marking. Be especially
- careful with pin projection when you are marking
.cross-grain to avoid tearing surface fibers.
'Be sure to keep the head snug against the work
throughout the pass. You may find it more con-
- -yenient to push the tool rather than pull it. The
_work you are marking and the grain of the wood

;Jne11t—mem ortant thingis to be accurate.

. MAR, KING GAUGES are.used for measuring and mﬁrkmg lines
parallel to an edge.

point of the marking pin to the face plate, or by .

always work. because there is a limit to how far.

“may have a bearing on this. Make your own judg-

= ol

"Work gently with the gaugelriding on one of the flat faces of
the beam. The point projects just enough-to mark the work.
A piece of lead can be used in place of the metal point.

--| Courtesy of Starléy Taols .
o Stop Screw !

Lock Screw

Face Plate

12

Marklng gauges are excellent for repeatmg dlmenslon linas as

with these cut lines.-for a tenon

Your fingers can serve as a marking gauge when drawing lines
parallel to an edge. Use one finger to ride the edge of the stock
and mark by pulling the pencil.




~DIVIDERS AND TRAMMELS
Dividers is the name metal wotkers use for w hat -
most of us call a.compass. If there is a distinction, |
it’s this—dividers have two, metal points—a com- |
pass has a metal pivot pointiand uses a pencil or a
piece of lead for marking. Some versions can be
used either way. No matter what you call them,
their basic function is to mark perfect arcs and

circles. %

ments, to divide distances into equal- -spaces along a
strawht .or a curved line, and to mark lines to
match an irregular surface 5
Lividers may be set in one of two ways One is
1o mark Two dinlension points on a pleceof wood
“to equal rthe radius of the circle you wish th mark.
“Then set the points of the dividers on’ th&marks
"'_'.jOr vou ‘van adiust the tool directly by placing both
cpoints on the correct graduation lines of a rule.
< When yvou do the latter, don’t work from an end of
- the rule. Instead, place one point on the Imcl
“wmark. and the other where vou want it PLUS |
inch. This is usually-niore accurate because tl
ends of rules are sometimes damaged due to use.
“There is a limit 1o how far you can open dividers
—that is, the radius vou can set—and that is where
-nammels come in. They do dividers’ jObS but uare

~They may alsc be used to stép off measure-

“Measuring

WING DIVIDERS have a lock nut to hold the settmg and an
adjustment screw for more precise settings. Elther a scnbmg'
pomt or a pencil can be used for marklng

i -

Courtesy of
Stanley Tools

~

: scpdrdh points. \ou cun.mount on a woodcn bllr

of any length. Thus. trammels have unlimited cap-

acity. Some are made with twe metal points;

others provide for the use of a pencil as a marker.
Adtually, trammels are not used every day,

| JLL&‘:‘ ncluded drawings to show how you can

unpr{)\lse Ior vour occasional need.

DIVIDERS can be used to mark off any number of equal
spaces, a5 when laying out dowe! hotes.

TRAMMEL POINTS
mounted on astick-are
used for making circles
too large for'dividers:
Pencil can be used if
desired.

TRAMMELS YOU CAN MAKE: Fixed trammels can be made
by driving two nails through a strip of wood: A varlable type
shown at bottom has a fixed pivot nail and an adjustable
scriber nail held by a small C-clamp in a saw-cut groove

———— Radius —————————

Pivot Nail

Scriber Nail

13
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LEVELS
: e You may not require a level often when you

are bmldm0 a piece of-furniture, btit rfthe project

Tisa Blﬂﬁm “for examplé, the level becomes an im-
portant tool In esserice, the tool tells the, true ver- : : : .
“tical and horizontal planes of components regard- A 24.inch HOMECWNER'S LEVEL'is useful for any job
less of ar;gular relationships with mating pieces or ~ requiring true vertical or h?'ri'z""ta' planes.
attachment surfaces. A couple of examples will :
point up the concept. Walls, floors and ceilings

- are: seldom square to each other. If you are build-
ing-in a bookcase a level is a better judge of hori-

. zontal and ertical surfaces than a square. If you
are building an outdoor bench around a tree, a . : :
Tevel 1§ about the only tool you can use to establish A TORPEDO LEVELis handv for on-lacation 10|'JS They dre -
the plane of the seat. usually 6to 8 -inches long )

. There are many. different types of fevels, but the ... T ) _ B
~one probably most useful to a woodworker is the. ' A . : .
homeowner s \drlety usually about 24-inches long '
and made of alaminum, Many of the latest models -
“have built-in magnet;c strips on one side that hold 1y
i '_to ‘steel surfaces'so you can work hands-free. This - : \

s hot 1mpresswe\ on wood projects, but the tool B
“can be used for lother chores around the house . _
'such as leveling wa@hmg machmes and refrigerators. o "‘\
A level works because it containsvials that hold ’

a liquid -and 'a trapped air bubble. The vials have
_j:two “marks so your know the reading is correct o .
when . the bubble sits exactly between ‘them. Al- - e
- ways view the bubble perpendmularly A laterdl"" '
- \1ewpomt will cause mduurdue‘;

* g T-BEVEL used for marking a_ngles.' i

P

\IISCELLANEOUS TOOLS

- T-Bevel-Used for marking and checking angles ;t » ANGLE DIVIDER for bisecting angles. The handle is f..
has an adjustable blade which can bé locked at any ?”’d”a"Ed for marking angles for 4,5, 6, 8 or 10-sided
igures

angle. The angle «an be set by usinga protractor or ' i
= — .= — & steel square-as-a-guide—This tool it particutarty———"" ST
useful for marking repeating angles such as “dove-
tails. The blade of the T-bevel is protected inside
its handle when not in use. . :
Angle Divider—Used for bisecting angles to deter-
mine miter cuts, it can be adjusted to fit any angle
from 45- to 90-degrees. Once the angle has been
, measured, the miter cut réquired for repeating thut
angle can be made by holding the body of the di-
vider against the edge of the work and marking
—along theedge of the blade.” ' '

Courtesy of Stanley Tools |

Blade lLock Scraw- .

Square Blade -
Lock Screw

Caliper Rule=This tool is demgned for makmg in- Y s S IR ]
--— ——side-and-ouiside measurements—and tomes i sev- ' Body
' eral sizes, It is also useful for measuring diameters Blades, ;

of pipe, dowels and other round stock. _ _ B . .

. K -
e
14 E
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CALIPER RULES are marked for readang either mstd,f. or
outside measurements dnrectly ‘

-

: L 4" 8 x B

127 x 1/2" x 127

5 5

¢ ' “Measuring -

_A CENTER FINDER for round stock can be made by cutting
a right angle out of a board and tacking a strip so the edge of
the strip bisects the V. The work is placed in the V and
marked along the edge of the strip that bisects, the angle.

" Then'the work is turned 90 degrees and marked- -again, The
center is where these two marks intersect. The same too!
can'be used to mark diagonals on square stock.

Usé a slim strip of wood as a guide to mark irregufar curves:
Drive the nails lightly to hold the _:rip in place. -

hs kS (

x 1 16"

_ o
b
,;! e . [
Hole for nail ]
or pencil point . ] o
. enter |

. ,\ I Hole

|

/4" diameter x 1 1/4" dowel

"

Angle tool as
necessary

“for logdting centers,

DIVIDERS or a COMPASS can be used to duplicate an
" frregular line. Keep the tool almost perpendicular and make
sure both points are moving evenly. )

A CENTER FINDER for worklng across
stock can be easily made. Use it as shown

15




“ﬂat ‘sténe with an edge rough enough to abrade
' .through 4-bone, or a piece. of tough meat 'or 2
mall :branch. The next step -was to search for a

'._'at the edge. of the original stoﬂ'i; to thin it. That
'bramy pérson could have been responsible for the
o first manufactut-ed serrated cuttmg edpge.

' "archeologwal aewdence of

amongthe “rem4ins of Neanderthal man- and he
‘goes. back:about 130,000 years. Such finds are. not

. Sweden, Switzerland, Northern_Italy, and cher
“places. .
- If the history of the saw were to be well Te-

VY F‘"“““‘"H‘f cut—weod—with-faser

beams or the hke but as of now, we.still use a thin
plece of material with a serrated edge.
_ . The modern, efficient saw—and this applies to
_4:.  many other tools as well—did not appear until the
.7 advent of the Iron Age. The steps from this to
steel, plus the sophisticated technology for hand-
= ling materials, lave resulted in the super products
we emoy today X
= Lok ;
- IN GENERAL

oy

freely because the, teeth are set. This merely means
. alternate teeth are bent in opposite dlrﬁ:Cthl’lS away
& ‘from the body of the blade. The idea is for the

you saw—to be wider than the thickness, or giuge
of the blade. Sawing is passible without set, but it

the blade would be rubbing constantly against.
the sides of the kerf.,

e

- Guesswork §tops with the inffoduction of real’;

It seems likely that thevery ﬁrst saw was a thm

_:m_c')re su1tab1y sfiaped stone_or, as the innovative .
~member gf the group prd'oably chd to chip away *

“

“saw-forms - roughly -
_shaped from ﬂmt Such items have been found

“igolated; but cover areas in France Denmark ‘

sedrched, it would show a slow but steady evolu-
-~ - tion with contnbuﬂons to its development by the

“. pedples of meny nations. An interesting fact that
- would emerge—isthow little: tiI‘1JQ?TS’;@:CO“C‘%F*Fhﬁ's*T:suIt Thus finesse toolslike the backsaw and the

kerf—the actual opening made in the wood when

' rwo(ﬂd “be. mofe #ifficult to stroke the tool because -

" ‘ _ -

5 &
FR— - s e . o
O T "I - Biades should e sharp; duil biades,
! ' siip, stsck or skip and causa i
) lrljurles Cy
S CI el
. P ‘ B

?he rehef prov;ded by the set is mcreased when’ :

the blade is taper -ground. This is: ev1dent on.a good- -
quality saw where the' *plade is thifiner at the back
edge thdn at the-'toothed edge. In essence, this
shape puts less blade .thickness in the. kerf. Top-
s quality saws have 4 secondary taper which is wider
at the handle-end than .at, the toe. Taper grinding
1makes it possible to minimize set and this results s
in-a tool that produces smaother cuts. 1t also con-. /
tributes to the proper - distribution “of thlckne;ss/

and th1s helps to achieve good balance and ﬂéx-

CSAFETYTIP o e s

............ . -—.——Fw s ’._,:'}
POINTS SR ‘ S .
Whether a saw will cut “coarse” op ffine’ is -

told" by the fufiber- of points per inch—PPL. The
‘more points, the more teeth per inch. Actually, if -
you deduct one from.the PP, youF will know the
~number of teeth per-inch— Wffats important to
user is. this—the more .PPI, the smaller the teeth
will be. This*means slower cutting and smoother

~dovetall saw, have a lot more PPI than the conven-
tional crosscutl saw orF ripsaw. A
The PP’I‘”wand' the shape of:the téeth _are also .
affected by thé _]O‘p the tool must do. Crosscut
teeth are destgned to slick across the gram,of the
wood like so many'small, sharp knives. The teeth' E
are bevel-filed and the. cuftmga&dges slant %t &
', sharp angle s0 a shearing; actxon as’ opposed to a
chiseling action—results. .= & <
Ripsaw teeth are filed straight across w1th4gcut— K
- tmg_edges almestperpend tular to-the bﬁde This
is good for cutting with the grain of the wa be-

cause each tooth acts hke a-tiny c,hlsel chlppmg -

out its own bit of wood:
Afnother relevant factor isathe less the PPI, tﬁe

larger each tooth can be. Thus, there ar deeper ;

- guilets bet\yéen teeth’ which provide mork room for.
larger waste chips. This helps to prevent cLoggmg_' _
when. the tooth takes a big bite, as-when-youare -
cutting green or, wet wood. You have more chou;e

of PPI in crosscu%ws than you do’ w1th npsaws

N

%

L e



guérd agamst damagmg cutting edges. Perfor#ted hardy-.
.ahd standard hangers prowde an gasy® Fethod..

o

The saw “kerf" equais the gauge of-the blade plus the amount™
, of set on the teeth. S . ,

o ' i .
I €157 >

with the grain,

Because &¥ the way the teeth on the saws are designed, the
bottom of a kerf formed by a crosscut saw looks like the
illustration on the left, A kerf formed W|th a ripsaw looks like
the 1Ilustrat|on on thie right. - ___ Y.

CROSSCUT SAWS are baveled to sever wood fibers when cu.tting across the grain. RIPSAW teeth act like small chisels for cutting

The size of saw teeth depends on the number u"f-Po?n_ts Per
inch, PPI. This-number is often stamped on the heel of the
blade. The number of Te&th Per Inch isalways one less than

PPI, Measurements always begin Wlth a point which is mciuded_'

.in the count. oo

-— -—Crosscut Kerf
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| CROWNED SAWS ‘,f | SRR

_______ i Yotwoh tﬁnd _thi
perts 10—0% for it as cn mdmatmn of careful dasign-
. ing and supg ality! A'crowned saw is oné Where
‘the; silhouette- of the thed edge shows a géntle
. oarc ‘rather than a stjmght dine from the heel to the

toe The reason Tod the Shape is to obtain V{dxi-

mum Luttlng effecli’\wnh minimum drag+TH
bnngs fewer teeth mto contact Wlth the wood
flblers While you dont have as many teet[h in
full cﬂmtact those that \are cut deeper taster and
easier.! A

o

\ k

 tributes. a- degree of’ naturalness to the stroke. This
reduces fatlgue and brmgs"‘you closer to exper[tise
n’ tius 'sense: it even cog
ool or, at Teast, to th
utting * edges Good,

roionged sharpness of-the
.dean stroking promotes

This personal Teaction to a prodcht is somcthmg

ool in questxon Quite ofteny and assuming similar,
basm Lhdrdttenstius among an assortment of like
: ools -the one 1at lboks good feels good, ard

ol you wﬂl swedf by. -

_on all. saws but R ARYEx-

arc’

,_,f

have to be 1rnm:h 1/8"inch at the center of 26 mches is
“okay. -

~BUILT-IN TENSiON“
A necess:

.comes part of a saw when the center pomon of the

. have “a- tendengy to Jdm or bind: when it is being
f_ﬁ!aged_fg I

" This is how youffan phec_k for good, built-in

ension before yourbuy. a saw. Brace the toe of

“the saw dgainst a ounter or some convenjent stop

and bend the biade by pullmg the handle upward.

Pldm; a strar?gg,(edgeacross the  blade and sight to

“see if the bl forms-a slight bow across its width.

/7. an uneVen or a lopsxded gap. This tension

- X
%

.{ ) o s .

- .Mﬁeffect that-helps to keep- the "blade straight: a%

a

) My personal observatlon regardless of whether
~a-crowned .saw helps you cut ‘faster, is that:it |c,0n~ S

ibutes to the life of the
wx]l 11ave to contend with regardless of the °

atgs m(.ely with your hands as you work is.the-—

A u\wu,e*"oi”‘rléxm 1ty dnd balance be- -

blade is cortectly mdnude}ured Most tools have -
this, ‘butif not, the saw" -may cut poorly and will .

- If the bow is.there and its arc is uniform from cen- -~
Jter to-oufer-edges, you ean be pretty certain that

Cthe savyhas proper tension.' Poor tension is indica- .
“fed b

-_To test for good, bu:lt in ténsion, the arc of the bow should

. P . o
3‘- N - e - . WEL

N | vou use 'the saw-and-thus in the quality of thee cut -~ —7—
| ‘ | t—h ,mt__ﬂﬂmd_hexs.uﬁuc—klyyou tirer It dwesn’t matfer if The

long as it is not dime-store stuff. It rmist be con- -
~to- the blade so correct rhythmic sti’ukd_detlon Y S
‘both” h and Lmd arm will be aitomatic. “Fhis is not -

. sometling vou can see easily,. but it is. qomethmg :
.you can feel when you I#t the saw:

_ “the botfom. of the handle *

. bolts and tubular nuts
- .parts you would sce”‘the shdnk@f the nuf” “exfends - s

-

feature s 1mportant becaqse ‘it has spnng -bagk .

are usn® it. You will apprecmte any help you can
get from features built intoia saw when the mo-
ment of truth—sawing wooﬁ_:\arrives.

be an even: €urve

¥

HANDLES AND FITTINGS. -

- Alsaw handle should be.easy’ to gdrip but stlll :
perm;t a solid tinion between your hand -and the
‘tool. This -can play an 1mp0rtant role in the way

handle is made of wood, alumipum or pld%tm so

toured to fit the hand and ldrgt‘ Lnoug,h fora four
finger grlp w1thout cramping, It should be dnﬂlcd

What. you can see -is whether. the ‘blade
is ‘centered in thé handle, Just hold the_tool with
7 and SIght aiong ‘the

biade. N
Thé handles. on ,g,ood suws are- attacheq} w1th
If you broke”down the

more than hortfway throuuh th,é
prucmely into "holes punched
kind of- assambly mdkLS Foz: as
tight.

If-you discover the hd,ndlb H
screws, don’f buy the saw.

undle and fitg y
ghe blade. This® %
, tls and stays, v

PR C




THE FINISH - )
‘Sawing créafes friction regardless of the relief
created by teoth-set and taper-grinding. Anything
done to reduce the friction by the manufacturer,
or by you_ durink use, will make the work easief,
A properly polished saw blade helps matenally
and makes the tool more resistant to rust. =

"Here is an area where you can deﬁmtely make

a judgement by 51__11t and feel. You can see a good
polishing job—vyou "can feel it with yqur finger
- tips. You can maintain it or improve it by keeping
“the blade coated with a good grade of paste wax
rubbed to a high gloss. * ‘

. Special finishes are available. These can run from
Most

ial -such - ass stainless steel. manutat,turers

Th—Q latter freatment brings the price of the saw up

T tlmlly eénmmtes any kind of maintenance atten=

“tion and, .contributes considerably to smooth
. stroking. , ' :

THE OVERALL VIEW
_ Check the field and you will find the price of:
": a defllke other tcols—generally goes up with

- poor and good or good and super 1s- seldom more
“than a/coup le of dollars. It's okay to save fmoney
by pm g a good saw on sale. but.the way bargain-
coynter saws. are displaved--thrown into a bin
hdphazardly along with inferior
screwdrivers Lmd cheap gadgets--should- turn any-
“one off.

- A good saw-or a
—-—=-—- should—the scope of yoUT WOTK, requueﬁcrﬂ

' ’ is a one-time m\estment thl; I _have talkéd
about should help you be a wise hdgc‘ Look for
<oy ostraight blade with teeth set uniformly and sharp
‘to the touch. Check for a centered handle. a com-

Look ™ for: taper-grinding- if vou Ldﬂt see i, dsk
about it- and an impressive finish. Check séveral
examples even if they are from the same mant-
facturer. Production variations can create ‘a bug
difference bet\&een sumiar 5aWws. Cooa &

SAW MAINTENANCE

use it Lorreu%bi mdintain the original finish, and
store it safe]ay I ha\e found from experience that
i Irequent po 1sh1n0 with a hard paste wax is all
therattentign the blade needs If you store the saw
for any pegiod of timL hg, sUre to coat the teeth
~as wellias the blade.
ricst and redtices drug w hen you dare stroking.

fhc 54\'1 must be >hﬂrp always!' A dull sav

¢

I
fi .
If.
!
1
i

b . ot S L

Use a “fine”

4 veneer of baked-on plastic to a super blade mater- -

A are now offering their top-quality saw in-either a.-
Lonventlonal finish or with a Teflon-STM coating.- -~

a bits, but T think it’s ‘worth it. The coating prac-

quallt\, ﬂy’fno but though: the difference between

hammersand —

BAS[C FACTS ABOUT HANDSAWS

Saw size is determined by;the tength. of the blade
in inches. 24 and 26 |nch are.the most popular
sizes.

Whether a blade is “'fine” or coarse”
the number of points per inch—PPI.

Use a “coarse’” saw wheh you wish to cut fast or

~when you are worklng with green wood.

saw when you need smooth cuts or

. accurate cuts in dry and seasoned wood.

Most popular ripsaws have 5-1/2 or 6 PPI.

Most popular crosscut saws have 7 or 8 PPI.

Saw teeth are “set” so the kerf will be wider than
the gauge of the bladé. This prevents the blade
frem binding in the wood.

& feature that also helps to prevent binding is
called taperground In such a design, the blade
is thinner at the back than at the toothed edge.

Saw ‘blades myst-be sharp to functioricorrectly.

Sharp blades require less effort to use.

depends on

makes a poor cut, increases drag.and buckling. and -
contributes considerably to fatizue. Saw sharpen-
ing is M 'ifr"f’ThaT ["personally doa’t caresto get
involved i, i, even though 1 use hand saws and
power saws quite a bit. [ don’t recorumend it for

o Saws

coltection—of  good TSAwsTthe average crdf‘tsperson siifiply Decause it's tod -

e fortabie grip and Dbalance that{eels steht-to—your

~A good saw.will L_ISI as long as vou do 1f ‘vOL-

The u,s,n forms a barrier against

time consuming and it’s too eusy to get a quality
job done forlittle money. However. if vou want to
try it, instructions are f'omi}d in-chapter t5.

Yy

- k4
R

Blade




THE BASIC— AWS Lo
'0SSCU ,SawsmThe JZLOSSCH{)S&W as- the—name
says—is ‘designed for cutting across the- grain of

‘than tear them. If the experienced cabinetmaker
or carpenter had to limit himself to one saw; he

cause it ‘comes closest to being. all-purpose. It does
- th&epﬂmum—}eb—acrossﬁre grajm and" whern-uséd at’
* an angle to the drain as in miter cuts. It does a

it would 'lose a spéed race if competmg “with--d

because - its Smaller teeth” do- minimum_ darhage
. oo surface veneers. -For 31m11ar reasofis; it is a wise
' h01ce for~ cuttmg hardboards
and the like..
_.Average blade-lengths are 16,20, 24 or 26
inches .with PPI running from 7 to 12. The lower
the PPI nuinber, the faster the cut, ‘but you pay
for speed in cut-quality. Mote teeth make smooth-
¢ ‘17cuts a fact that applies generally to all saws.
» Blade length also affects speed because you must
"‘_tak shorter strokes with shorter blades. Short
saw’s are good convéhience items for working in
1ght areas,’ storing in a striall tod! box, or holding
An ra-tete box for on- -location work. - -Although
24 and, 26- mches are the most popular lengths,

07" its size. .
Incidén tally,

T

the Ienurth of a saw measures

_ ; cuttmgedge C -
-~ -5 Ripsaws—Designed -for . ‘cutting with the graln

£

+ --the wood. Its teeth are shaped to cut like-sharp-
pointed knives so they sever wood fibers rather .

would probably choose tHe crosscut design be-. -

ripsaw. Tt js ithe best saw to yse- on plywoods -

particle boards

reme’mber that saw quahty has nothmg to do with

ripsaw-teeth Wshﬁ”ﬁer&n Trom those on'a

.examine ind compare results,.

- respectable job ‘when used with the grain although s important here,; blade gauge is uniform .through-

~ take advantage of the assist supplied when the saw - B

. through precise,
 Hand 45-degree miters. While  the average box is# .
- organized for the A5-degree Cuts,

. in lengths that start at abdut 22 inches and zo.up-

%the distance from’tﬁe toe to ﬂiﬁﬁheel along the °

cTogsciit saw both in sfze and shape. Ripsaws are
usually offered in a ?6—mch length with a PPI of
5- 1/2 Ripsaw teeth have squarerinstead of pointed
euttmg edges, This creates the ehxselmg« action
Wthh lé best for cuttmg atorg” the gram line. You

¢ & s

crosséut saw, FPEWS out sawdust the ripsaw pro-
' ducqs ‘small 1p§§ L
_ While ¥he ‘crossciit saw cuts on. both-the pusj;t
-‘3 and the pull strokes, the ripsaw cuts.on the push
st‘roke oniy “This. . mduces a parﬁcular kmd of
usésaction; b‘ut it comes natugally, if yofl let the
wexght of the saw and the coffect stroke* sﬁpply
.iost of themtooth to-wdrk contact. Generally, any
g_s,pécxal force you apply should: be minimal. Excea»
§ive pressure forces the teefh to peneirate’ ‘miore
¢+ " deeply than they are supposed to. This will result’
" .in clogging and snagging-of the teeth, and bucklmg

, wdifference betweed a ripsaw -
: and ia cggscut saw if you examme the vaaste The. -

" here is, miter-box saws can be purchased separa

M lo_ger stroki

_cut- quahty and sawmg speed you sl?ould strwe )
—for ~The- pert; five-foot femeﬂe can do as well as
“the husky six-foot male. ' '

"The s&atement that crosscut saws and mpsaws '
are mterChangeable s erroneous.- [t is true that‘a
ripsaw’ w1II cut’ in any direction, but- when you

you will agree-its S
-use should be limited to cuttmg with the grain of o

" the wood. ]
. BacKsaws—Average “backsaws are 12- or - 14- mches R
Jong with a PPI of 11 or 13aBecause stiffness is . =

out angd the blade is reinforced with a channeled ‘
spine runnihg along the back edge. Use this saw _
when accuracy’ and smooth cuts are’ criticals This. - 1
automatically places it in the joint- formmg eate~ L {
gory. -y '

Backsaws may be used freehand hut you shouid S /

is mated with an accurate miter ‘box. The box may . o / '
be purchaseti but I’ll show how you can'make'yoyr .
own. This Accessory is a U- s”haped affair with pre- ’ o
cut kerfs'ift the vertical members tg.guide the saw’ )
square cuts or. left and’. righit-

there 1is no. )
reason why you can’f make a special Gne for other e
angles should the job you are domd call. for mul—; o
tiple, similar cuts. - o : :
Miter-hox Saws—Similar ;ombacksaws these come-»» R

to 30 indhes with.a spinesfo-tonath. distance of as
‘much .as 6 inches, These are made - sp§01fcally
for” use in very sophlstteated miter boxes that P
include prug_LOLadjusnnents—wﬂwsaw can be*" PR

= this SpBCial tool are shown later on, but the nt

ly
and used in the Homemade thiter box I just men- i
‘tioned.-Ohne rsason for th_la\s the extn lengtb of

-second reason i§ the greater : blade mdth whmh T
"supplies more cutting depth. R
Dovetail Saws—Thistooks liké’a dehcate backsaw e
~lts*handle is in line: with the spineind resembles v
those uséd with files, THe: typical dovetail saw has a’
104neh blade: with 15““PPI Biade wtdth frOm
the spine to the- toothed edge averagess abotlllt_v--— Lo
1-5/8 mches -/ .
he many small teeth he thmness of the* b’Iade
nd ‘the overall hg,htness of the toul;~indicite - A
ts prec151on Thé name describes one basic func- -,/

tion:"To. make Ahe. slanted shoulde,r eut§ Tequired | -

in the blade. Fhe - truth s, the . strength in Youge™® types -of joint cuts whether you, are doing dove- "
arm has nothlng to do with: the combma%on Ofn

b
.
4

.;;[

s
tl
v i

for do/vetaﬂ so@cets and pins. The name should not”™ N
""" prompt any llmltatlon It’s the saw to use for many-

Ital]mg, tenomng, dadomg or ra’bbetmg

. L,
aol : L . ’ ; - ST ® . j




< Saws

£ ..l

Courtesy of Stanley Tools '

" Toe " : . Testh Heel Handle

BACK SAWS are used for fine work.

T

3

Courtesy of Stanley Tools

T w\% T Handle
Blade

Toe

Testh Heel T

DOVETAIL SAWS are used in “making dovetalls and for pre- .
“cision work

.

Courtesy ot Staﬁiey :I_'ools

ST s

f A - :

Frame

',.",F_’ins — Can rotate blade ]

to any angle .
Y ang Handle — Screws on

e

Replaceable Blade T

COPlNG SAWS are used for curves and lrregular Tuts.

COMPASS ahdeEYEHOLE .S'AWS look stmilar, but keyholes
have a narrower blade. .

L HACKSAWS are made wath two typ‘ei of frames
CHANNEL FRANIE and TUBULAR: F\R‘AM\E Both are
“w\-\-

Courtgdy of Stanley Teools
. ;
Tubular Frama ' :

w Wing Nut — Pulls blade taut

21
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"'A dovetful savLis oalled a hobby saw because 1ts

# .  sawing small or thin pleces Many craftspeople use
© At to.make . stralght cuts in veneers:

miter-hox technique,’ there . 1s no. reason why the
dovetail saw can’t be used in similar fashion 1f
the miter box is scaled to suit. Thiy is-an area to -
be e:txplored by anyone “mmnjoymabng models
- Oof miniature wood structures of any . sort. -
C‘opfng SaWS—Prlmanly used  to follow uniform
_-or irregular curved - lines and to make internal-
cutouts; w1th0ut théneed of a lead—m eut from .an.
- edge of ‘the work. The latter techmque often.
' callecl piercing—is possiblé “Because the blade is
removable “from. the. saw. frame. Thus; it’s possi-
to insert: the blade through a pre-drilled hole
n.the work before it is secured in the frame.
Coping-saw _blades are about’ 6-1/2 inches in
ength with widths” running from 1/16 te 1/8
_nch and PPI from.about 10 to 20. This gives you

-

work yeu a doing: finer blades for thin Jmaterial
and - smoothest cuts; heavier blades for thick stock
and faster ‘going. Becatse coping-saw blades are
rather inexpensive, they are considered disposable.
No ‘one bothers td sharpen them, 4assuming that
--'they don’t break before they becdme dull.
: ~The coping saw permits the. blade to be rotatecf
. 1n the frame so you €an suit, the blade direction to

“blade® Some ‘blades are spiral design.

Cornpass and' Keyhole Saws—These saws have
Brares much narrower at the toe than at the handle
L Tend Basically they are used to*make curved or
straight-shaped cutouts 3o théy are popular with’
gectricians, carpenters and_plumbers who need to
make openings for pipes, cables, electrical boxes,

and the like. The average’ eraftsperson will find sim-
ilar uses for them even though he may never be-
come involved in house building or remodehng'
‘The big advantage of either type saw is that the
. pointed -end of the bladelets you start a-cut from a
- .small,
make a circular cutout in the center of a fu]l-
size plywood panel. y

_ difference between the two is: The keyhole saw is
smallér overall, has a narrower, ‘blade, and makes
a smoother cut. Thus it is. m,ore suitable for in-
tricate, close work.

“"Nests of Sawsu'l"he name descrlbes a set of three
interchangeable blades with a single handle. The
average assortment includes a compass saw, a key-

B

‘ B
22 R :_ . '-“"fi

o . .

Although it wasn’t - des1gned for. the back§aw~

" the line of eut, Xou can do -intricate scroll, work‘_r- :
* that would 1ot be possible with & ﬁxed -position

drilled hole. Thus for example, you can .°

~» -The average compass sawl is 12- or 14—1nehes
: _..,,long and has a PPl of 8 or § A typical kq’yhole -
sdw is 10 or 12 inches with 10 PPi. The principal ~

Sgize and ﬁne kerf make it espe(:lally useful . for-"" 'for cuttmg soft me%a]s plastics, hone, and the hke ‘\ "

‘Some kits or sets, off%r broadesr. chmces

hole ‘saw, and a- smniar ,specmlly t”empered blade,. 3

One set' i 2/}Iﬂdes q- 16 inch crosscut: blade.wn:h‘

: -8 PPI; a :)2%inch compass blade with 8. PPI and a.
_10-inch-Keyhole blade with 10 PP, f e

A second example offers a ]43mch compass—...

| saw blade with -8 PPI, a 10-inch flmshmg blade .

and trees. o
Its cheaper to Buy a nest of SAWH

i with~+0-PPL-and=a16- meh*double—edge, eomb‘ma'—_- S
tion blade with 8 PPl crosscut teeth en ¢ne edge - .
-__and specml t2eth on the oppos1te edge so tHe blade.,. - -
. -may . be used for l1ght prunmg JObS onfshrubs’ S

_pur(?ﬁase the same -items individuatly. (ﬂheck for'“f e

- quahty as'you wo%xld with any saw. -
. Hack:saws De‘g‘fgned pnmanly as a- metal cutl;mg

the qpportumf ‘to select a blade in relation'to the ~

" nat, usual]y near the handle on the frame.

"pends greatly or the blade. -you choose for the

“hardness. The blag;

3

tool,. it pays . to have one m the wootl shop it
only for that aecastonal- holt you wish fo shorten
or the piario hinge. you, must cut to- length Of -
course; the tool may- -also be used to. cut bar stock, .
tubing or pipe, metal angle, and similar Thaterials. :
Like the coping.saw, the' hacksaw frame takes
replaceable blades. Most" adjust to ‘take - blades.
eithier 10- or 12-inches long and have blade holders
wh1c‘h turn so you can set the blade position -to .-
su1t the work. Blade tension is supphed by a-wing ™

You'll find usmg the hacksaw efficiently de-

Jjob. All manufacturers offer blades ‘made from
different types of steel with different degrees of -

hardened on the todth edge only, is good to use in .~
awkward outtmg sitnations, A similar blade made
of high- “gpeed tungsten steel is descnbed as having
a flexible, but shatterproof back and is recom-

-mended for \general, heavy-duty cutting. A third

. USING SAWS

type, of DiMol Molybdenum steel, is- designated
as all-hard and recommended as an economical -
choice, for cutting a wide range of materials.

The point_js, read the information on the pack-
-age before you buy the blade to see if you will
be well served -Then you cém spend your money.
wisely. 1‘ . . )

e ..

iwhen using any-saiv
he job done quickly. .

The " most* common err
is caused by the desire to

/" This leads to-erratic stroking ahd excessive pres-

sure that serve only to clog the teeth and cause ,
the blade to buckle. With some saws—for example,
the hacksaw and the coping saw—too much speed
leads to prémature blade breakage With all saws,
working toa fast leads to d]fﬁculty in following
the true cut ling.
There may be times when you m1ght want to ¥

bear down some, but usually the saw s weight and -

type called flexible, which is’ ~ ‘;




d _snioofh stroke action gets the job done in effi-
“cient fashion with minimum. effort. Your intent

a few extra seconds to accomplish it. , R
Be sure the work is ‘supported solidly. if the
wogd being cut is nof firm. vou witl encounter a
chatter that interferes with good sawing. A pair of
sawhorses is a must if you are cutting anything
that can’t be gripped ‘in a vise, or clamped to &
workbench, or secured in one. of the holding de—
vices ['ve illustrated in th;s book. h B
Don’t make the =54whorses too high regardless
* of how tall you are—24 inches seéems to be about
right for general work, -although an increase of 2
to 4 nuhes won't cause a crisis, The low height
pits you ghove. the work so you have a clear line

"-l) It also m‘akes it possible to use a knee as a
convenient holddown Check chapter 13 for more
mtommtlon on sawhorses.

._-A.s 1 sliow here—and will show uaguain later
“because (it is important-the best cutting-edge-
Cto-work Jungle when using - crosscut saw is 45
: / The angle should be 60 degrees when you
cusing a rip saw. In either case. the angle be-
tweem the side of the blade and the work must be
904deorbes-—1f you intend to produce good, squaru

\idrk allcut lines by using a square or. when
ecessarv, 2 long straight edge.

ar ordmary lead pencﬂ as a marker but its hal;dness

keep its point and produce clean. thin lines. You
can use a sharp scriber. but this will snag surface
fibers regardless of whether you are marking across
or with the grain. A better marKing tool to use
when you want a super-thin, clean line. is a sharp
knife, especially when  vou are laying out mating
parts for precise joints.

Start cuts by using the }\mukk ot the thumb
con yolir left hand as & euide for the saw ™Muke

untit you have a slight kerf started. Then, gradually
increase the siroke length until the [l length of
the blade is being used. This methoed is specifically
for crosscutting.. Some craftspeople suggest that
the toe énd of the blade beé used with short. for-
sward strokes only. to get a kerf started for ripping.
"No argument—if it works. fine. The important
thing is to open a kerf so sawing cun get going
accurately, and with minimum Jdamage tu areas
~adjacent to the cut line.

Slow up the stroke speed and shoerten the
cut. If you do this and support the cutoff with
your free hund at the sume time. you will avoid
the nlmtermu [lldI rc:ulh when ‘the untot il

.

should be quality and accuracy, even if it rf:qulres :

Cof sight dnd maumum freedom to stroke smooth-

It’s okay to‘use’

ought to be about 4H or SH. Such » pencil will -

short. backward strokes near the heel Off the saw

length of the stroke as vou near the end of the -

Shake hands with the handle of the satv. Be firm but dmn t
put a strain in your hand and wrist,

A

, 7 e

/
:

About 60 degrees between )teeth and work is a good cuttmg
angle to maintain when doing ripping. About 45 degrees is
best for crosscuts. In either case, the angle between the side
‘of the blade and the surface of the wor!&should be 90 degrees.

=L




Extending the forefinger on the ppposite side of the handlz
can help make more acourate cuts. You may find it helpful fo - ¢
start the cut this way and then shift to a full grip.- - -

- i .
. R .
N &

Dimension Line

Y k)

Keep the saw kerf'barallei to and abutting
the outside edge of the dimension line.- -

[
Start crosscutting as shown here. Note
how the thumb.is used as a guide for the
blade. Begin with short draw strokes near
the heel of thesblade and lengthen your

stroke only after you have made a good
entry.

Marking the cut line is the first step before sawing.

&

~ When marking stock for either crosscutting or ripping, mark the cut line on both the
‘surface and the edge of the material. This will-provide a better guide for getting the
. * cut started accurately. Use a sHarp, hard pencil, a scriber, or a knife.

N Y . ]

Cut Line

Cut Line




o of its own we1ght This apphes t¢ plywood, hard—_

boards, particle boards and the like—as well Yas
lfrmber

- Use sawhorses to support the work as near the
_cut as possible. :How you place the work depends
“on its size and- the cut. Try to visualize what is
going to happem when you reach the separatron
point. Quite often, especially when the cut is long
. or the work is large,” you may fmd it’ necessary
- to mgke changes dunnggthe cu‘t or when you near
the end.

workrng with used _lumber. Be\sure there are no

N

CROSSCU’ITING TIPS - S
" Place .the lumber so the annular rings on n the end
B of the board arc downward rather than up. -This

é' posmon that puts your line of sight parallel to and,

Tira fractIon to ‘the teft of the blade. This gives youa -
~‘clear view of the cut line and the eutting action of

each -stroke. - Left-handers should cut from the
- opp te edge of the board —the line of srght bemg
A biffto the right of the blade.

Place the blade so.the cut line wrll be on the

" to guide the blade:as shown on page 24. Draw the
. blade across the wood in.a series. of short strokes
" . until the kerf is started. Then gently push the saw
-..down to deepen the kerf. Too much pressure can
- w«cause the blade to buckle or skip. Lengthen your
" strokes as the kerf deepens, but do not force the
saw. 1t is designed to cut at a certain speed.
Shorten the length of your stroke as you near
=" the end of the cut. It is also wise to stop and make
sure the waste is supported. This will prevent split-
ting the wood wheg you cémplete the cut. The
.. guides shown in, this chapter can help you crosscut
more accurately :

3
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RIPPING

Rlppmg s done to' Teduce stock t’o correct
. w1dth Small%preces may’ ‘be held in a bench vise,
s bt it is wise to work so. the sawing is done near
o - the -grip area, even if it means repositioning the
~work as youigo. This will minimize work chatter.
Long . preces may be supported on sawhorses,
in which case’ you would take pretty much the
same pdsition described for crosscutting. Get the
kerf started by using your left thumb as a guide.
‘Use several draw strokes with the teeth near the
toe-end of-the blade. ‘r)ou want to get the cut

"« On most long cuts you’ll fin
Check the-stock carefully, especrally if you are

nails, pieces of hardware, or embedded pieces of..
drrt oréoc;ks and the like in the hne of cut. v

minimizes the sp]mtermg that can occur at the °
edges of the wood. If you are right-handed, take a -

', waste side of the dimension line. Use your.thumb

i
started accurately ) dont essure the saw. After ;
- you have made a good entry \in the wood you can* -
gradually increase the length\of the strokes until -
you are using the full length! of the®blade. Take
easy strokgs. Forcing the cut creates mote chan/ces
for mistakes and will tire you mbre qulck‘ly s
Be sure.you keep the kerf on ﬂ}e/waste side
“of the“guide line. If the edge/yo are sawing must .- .
be a finished one, cut .the workl a bit. oversrze 30
you can smooth the edge with a'plane after sawing.
fthe kerf:tends
to close behind the blade. The-lehst that ¢an . .°
happen 1s you get excessive drag on the bladé. The . -
most that can happen is the kerf will-close enough "
to grip the bladegso stroKing bgcomes impossible.y.
In either case, the solut1on is to usg a thin piece”
of wood or’a*wedge in the kerf to- keep it open.
In some srtuatlons you may have to reposition
the wedge— V_Vk__e_epm_g it close to the sawing area—
~as you work. Some workers use a screwdriver as
the wedge. It works, but the metal blade can mar
the edge of the stock. .
It is terribly _easy to go -off the line when you
dte ripping, mosﬂy because such cuts are: “usually
rather long and you become 1mpat1en§ So it is
- best—maybe even more than when‘cross- -cutting—
to work with''a guide. A long straight piece of
wood Held to the work wrth clamps 48 all you need .
Be sure«to put -the gurde én. thé good” srde of ..
thé line. -+« e . o
+ The 60+legreé bIade—to work angle is 4 good‘
keneral rule. Hewever, it’s good practice to de-
cregse it when you, arg” xcuttmg thin_ stock. _This
is because;the Iip saw has less PPI than “other saws
-and decreasing the- angle on thin stock keeps‘
more teeth in Contact with the work i

HOW TQ USE BACKSAWS -
While crosscut and rip saws are used mostly
for preliminary -sizing cuts, the backsaw comes
intg play when you start to "form the joints de-
scribed in chapter 12, and especially for making
the precise -angular cut called a miter used for
assemnbling picture frames and the like. The Saw..
“may be used freehand, but it becomes & more pre-
cise tool when used in conjunctron with a specral-
miter box.
, The miter-box design shown in the drawing on
© ~page 26 is fairly typital, except the 90-degree guide
slots are placed at an end rather than between the
45-degree slots. The_argument for centering all the
slots is that you get tpaximum support for the
work on each side of the cut. The argument agamst
that design is cloSely spaced slots create weak areas
in the vertical pieces. Both points are valid so the
choice is up to you. More 1mpo/1ant——rs bemg

careful when you mw
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> Saws

Be sure the side pigces are not higher above
the bottom of the box thart the width of the blade
on your backsaw when measured from the bottom
edge of the spine. Note that.one of the side pieces
is wider than- the other and extends about 2
inches below the bottom. This is so you can
brace the box against the edge of the workbench
or grip it in 4 vise.

Use a combination square to mark the 45- and
90-degree lines across the top edges of the verti-
cals. Carry t%le lipes down "on both the inside.and
outside surfaces so you will-have guides to follow

_when sawing the slots. .Cut the slots with the same
. L e S . saw (¢ be used with the box. When the project
Guide strips are gven more essential for ripping than for cross- is finished. apply two coats of clear sealer with
cutting because rip cuts are usually long and there is more. a light sanding/between applisations o
chance f°rh“ma" errot. Mark the cug line on thec}vmkp:ew and place

it in the box, snug against the back. Be sure the
cut ling is positioned on.the-correct side of the
slot you ure going fo use. Put the saw in place,
hold the work firmly, start the kerf with a couple
of byck strokes with the handle end of the saw
elevated a bit. Lengthen the strokes and bring the
saw to full horizontal as you proceed with the cut.
It does no harm to cut a bit into the bottom of
the ’*n%lter box, but if you find i{ objectionable, _
all you have to do is pldg,e a piece of thin scrap ™.
“under.the work.

Liké all sawing toolg the dedew doesn’t.
have to be pressured to make the cut Let the saw
weight and smooth, long strokes do the job. Slow
up the speed of the strokes--not the length—when '
vou approach the end of the cut. This minimizes

The backsaw may be used freehand when the work is toa farge the splintering and feathering that can occur when
for a'miiter box. Here shoulder cuts are being made for dadoes vou br ed[\ through.

to be finished with a chisel. Note the ciamped-on wood gmde
that controls the cut depth.

HOW TO MAKE'A MITER BOX
Use well- seasoned hardwood. Width of box should suit the scope of work: minimum is about 4 inches. Assemble with glue and flat-

“head screws. Mark cut lines accurately on edges and vertical surfaces before you saw. The accuracy of the box depends on how well
you make the guide marks. M

Suggested Dimensions . ]
Sides = 3/4" Stock END VIEW
Basge = 1-1/2" Stock
Acts as stop
. against edge
_a . of werkbench
45 ——mw\
90° 2" t - N
' S
AN 7 I To
B suit
TOP VIEW saw
§4— £ 247 Minimum »
. o B QOptional
il Z N J 7
1]
26 ’
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You'll do a better job of cutting off thin strips when you On a long rip cut, the kerf can closé and bind the blade. You
clamp a back-up block to the work. Cut through the work and can avoid this by using a slim piece of wood or a wedge to
tfe back-up at the same time, : keep the kerf open.

& G

ot

Guides do not have to be designed as jigs. Here a straight piece of wood clamped to the work makes a 45-degree miter cut automati-
cally. It required afittle more time to set up, but the results are worth it, :

-

r




Clamplthe miter box in a bench vise whenever possible. Hold - To accomplish compound-angle cuts eas|ly use a 5tr|p of wood

the work firmly against the rear. Start the kerf with the handie to bracé the worlk at the slope you want—then make the cut
of thefsaw slightly elevated. Bring the saw to horlzontal as i as if you were making a simple 45-degree miter.
you I(Tngthen your strokes. : } C i . o
DOVETALL SAW is used with a light o
touch whenever a minimum-width kerf
seems advisable, Here it is used with a ,
guide to.make the first cuts required for
dovetall work <
-BLOCK HOLDEH OR COPING SAW .
‘é\:SIR;f tﬁiili?:rnrsrgonsbi“;e: er nott o ; Use a COPING, SAW for jobs liké remoy-
OUfOWI“I need . ay feed 1o st , -ing the. butk ofjthe waste between jnitial g
24 ) LA ' , .. #dovetail saw “Euts, This leaves, little waoog- w
' Lo T to be removed WJth chisels. .
_ [
& . - . N : .«} V
347 %127 x 12":'_ ¢ . é{
o s . These afé typical jobs you can do with a COMPASS or KE¥~ :w"
Grip this e”é.'“'bE"Ch vise * ’k‘% . HOLE 5AW. Note where the saw is working. Corner, radii &
v : + . have been formed by drilling holes. At least one Hole is

needed so the saw can start cutting.

Work is-placed on a special jig for use with a coping saw. Here
is one time when it is wise te-have the coping saw’s teeth
. bointed toward the handle. Cuttitigon-the down stroke makes
- this job more convenient. Pressure apphed for cuttmg\m in the
direction the teeth are pointing. ) EREE
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% .- COPING SAW BLADES
* Two shapes are available: flat or spiral.
* "May have "fooped” or “pin" ends depending on
. “the'design of the coping saw.
-Common lengths are 5 or 6-1/2 inches.
Blade widths range from 1/6 to 1/8 inch.
Number of teeth ranges from 10 to’20 per |nch
Blades are considéred disposable since they are so
cheap: No one bothers to sharpen them.
A good general rule is7to choose the widest blade-
with the least teeth for heavier work. Choose

3

stock; smoothest edges, and intricate cu

) HOW TO USE DOVETAIL SAWS T

"+ . Reach for this tool when you want -the. most
precise joint .lines and the finest kehfs. Usuain
the job of makmg the preliminary . W&uts fort

be gained by using guides whengver possible” Thus

© the .angle block. The,idea seems fo make special
- .sense when the job requires many, similar, cuts.

Actually, the dovetail saw is much like a light-

S oweight versien of the backsaw and is u 1sed-inn similar

e fashion-even, as I said before, in 4 miter box “if’

. '\ ou nuke one to qmt the size OF the saw. e

HOW TO USE,COPING SAWS *
! Copmg SaW- blades are usually placed in the
© -7 frame so the teeth point awa¥" from the handle.
' This means cutting oceurs on the forward stroke.
o There is nothihg wrong with working that way but
o . the setup can be inconvenient and should not be
© o regarded as a hard-ang-fust itle. Because changing
-the cut-direction simply requires turning the blade
- end-for-end, yvou.can. make the switch easily and
quickly anytime ﬂTEF‘“‘t%l{—_LJIAéOUl work posmon
makes it advisable.
o Althougl coping saw blades can bt: used for
intricate cuts, there is a limit to-the stpallness of
- theé radivs they can wifn. Don’t force the blade
around Sturns if you feel it binding. Some dnw
‘must_occur becguse you are_moving a flat blade
Jround a curve. but whep-it’ is excessive, just accept
that you are asking £56 much--Back off and make
another dppro{mh/Tanﬁ the blade Just g ’[mc-
e - HOR A5 O S‘UPOkG Tend S To widen the kerf and this
- o gives -the blade more rcom to turn. Spiral blades
are d\’dllﬂb leywhich can cut in.any direction. but
the;/ /tend to be more expensive. Many times. it’s
a-800d idey to use pre-drilled holes to form the

£

>

—yrxrrm,ed blade mngertion holesanyway.
_Be sure you provide maximum support for the
/work as cldse to the cut area as possible. That’s

o

"Saws

the narrowest blade with the most teeth};or' thin

I _ﬁ-:"
_dovetails is done freehand, but more accugacy can ¢an form duplicate pieces by using the pad-sawing
' % at

- Get the saw started i normal

radiisol very- tisht—turmns. Hyou c{l't":‘dOﬂT"’"'plel"Llﬂo o

why the V- block holder is such a crood 1dea—1t is
held securely in a vise, and the work is shifted
about on the platform so cutting can proceed with
minimum chdtter. The work can be clamped in place . .

‘when you have intricate cutting to do in- a.tight K
. area. Working so also gives you a bird’s-eye view of L
.the cut area and helps you cut more accurately,

"The position of the blade in the frame” has to

do ‘with convgnience in relation to the direcfion

of - the cwt; and with elimihating “ interference .
should- the cut be so deep the {frame hits an edge
‘of the workpiece. It isn’t necessary to remove the
Alade to change its angle. Loosen’the handle jUSt 7
enough to relax the frafme tension, turn the blad,e/
and--retighten the handle For internal cutauts
“you must pass the blade through a,ppe”dnlled
-hole before you secure it in the frame/ hen the
design permits, drill the msertlen hole. s it forms .

*cku%ablc_mdms;()th%pw;%e lt—L—d]] be Iomtud Ry oo

where in a waste areq,
‘Whest the thickness of the; stock penmts you )

technique. This is just a ter of-makmg a sand-
wich of the piecés and then cutting a5 you would.
solid’stock. There is a limit, of course. to how thick
the pad can be..but you should not encounter any..
critical problems on’ thicknesses less than 3/4 inch.

'The hardness-or softness -of -the - materidl is'a ¢

factor walong ,w1th the size 01 the ‘blade yOu use.,

- UA wise prowduru is to make a testJuut on waste "..'
. stock before sawihg the’ good material.

E

You can make pads by driving ‘brads in waste
areas, or by clamping the pieces together, or even
by holdmg them with tapc Be sure that the pleaeq
are leld together firmly.

HOW TO USE KEYHOLE & COMPASS SAWS
These two tools come so close to being inter-
changeable that work techniques apply ‘to either.
fashion .when you
are cutting in from an edge® That is, execute a few,
short draw strokes to open the kerf— then Oradudlly
incresse the >t101\e length: Bore a'starting hole
first when vou! must do an internal cutout. The
size of the starting hole has a lot to do with how

- much of the saw you can use to get the cut £oing.

It makes sense to bore as large a hole as possible.
A 1/2- to 3/4:inch diameter seems ddequate to Uet

The saw bldde tapers from handle ‘to toe s¢’
blade width in a given area has a bearing on how
tight a turn you -can make. If yOu. are domb a
Strdlﬂht cut or.a very gentle curve. you can use
full-length strokes. If the curve is tight, then,you’ll
have to shorten the Stloke and use only the blade’s
narrow part. .

Cutting curves 'requires a lateral as well as a
forward pressure. In essence, you are twisting the
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of ‘\ COPUTY suw. As ane

An ANGLE or DRILL-PRESS VISE.is a handy accessory -

_for gripping metal parts you wish to cut with a hacksaw.

Note how this one is bolted to a board that can be grlpped
in a bench vise,

to follow the line. This is one reason why
these saws are of comparatively heavy giuge and
why they should be mude: of pretty-good steel. 1f
they were not. they would soon bend out of
35]:}11])@. Spécial carbide blades are available for very
hyrd materials. ‘ .

\Be aware of the saw’s lnmmtlons Thcy cut
Lui"\LS burdon’t come doqL to the mancuverahility

Om\or the 'Stldlf‘f’lt curve-cutting saws .over a
COPLMG saw (o cut a project Lomponent Lonéldu-
thi, ieyerse: ulw the S-shape you might dL‘an
as g shelf- -5L )pom bracket, E :

HOW TO USE HACKSAWS e

The work must be held Fiomly in a vise and
the viseJaws must bear on the work as close to'the
vou jgnore these basic rules

Syou will get chatter causing poow cuts and pre-

mature blade breakage. o

You can sturt a kerf in metal pretty much as
you would when using a wood-cutting saw, Use
short draw strokes until you form an entry ithm
gradually increase the strokes until you are uxm\g
the fulllength of the bl ade. You can, if you wish
startghe kerf by making 4 nick with a #ie. The
onlw__ argument  dgainst such g procedure is its

amateurism. If you go that way, I won't tell and
neither will the end result. S
Hacksaw blades are normally placed in ‘the

frame- so cutting, oceurs onthe forward stroke.

“Bétuuse metal is so much harder than wood, you

do have to exert some pressure so-the teeth will
cut. This should not be exsggerated though.

and should be confined to the forward stroke dnly. -
To get an idea of how this works, cut through a

1/4-inch bolt by keeping contact on the forward
stroke and ]1ftmU completelyon the r(,tum stroke.
This is not what you should do, but it d&es demon-
strate how you'should use a hackspw. Don’t really
lift the saw free on the back stpdke but do apply
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:xample of when to choose

#Because

some pressure on the forward stroke. /This may

require a conscious effort at the start but it soon -

.becomes automatic. - -
_ Keep a full.grip on the handle of the hacksaw.
Usé™ ‘your_free hand at the forward xnd of the toot
“to help guide the- cut and to apply pressure Keep.
the “strokes easy: enmwh -$0_you don’t twist the
blade Slow up the ‘stroke speed when the work
ig" about to pdrf You can snag ¢asily when you
dpproaLh the end of the cut, SO be wary and work
gently. . _
Check the chart [or the teeth perinch of blades -
recominended for. varfous materials. You'll note
tlte thinner the material the more teeth you need.
When you use ‘a hacksaw to cut very thin. sheet
metal, it pays to sandwich the work betweén thin

plvwood covers, This anakes eculting INUGH @ASIO T o

and will minimize, if not eliminate, rough edges.
Don’t use your woodworker's, vise to grip
metal pieces. If vou don’t care.to buy a'machinist’s
vise ~made for gripping metal ~clamp the work to a
piece of scrap stock and urm the scrap in your. i
bench vise. -
You mlg.ht “consider an angle vise; or A/dn[[—
jress vise as it’s often called. ThlS unit is not too
EXPeEnsive,

g

w T e

COMMERCIAL MITER BOXES -
Il tag this’ commwuu/ Fecatse it's.
kind of thing'vou nmke Ior youru[t = you want
onc buv it. .
Elaborate ‘units costing bctween' 380" z-md'
$100 let you cut any right- or left-hand angle
bctween 30 and 90 degrees with beautiful aecura-
This s a super feature, gspecially when you
must miter Shdptd plc;ex and have to swing the
saw on alternate cuts from one side to the other.
The tools are equipped. with a long, top-quality
bdd\mw.rldmg on -bearings and 11L]d in vertical
alignment by guides to permit a smooth stroking

‘\thion with zero lateral motion. Builtsin stops keep

e saw from cubting too deeply into the wooden | -
nd Stops d;dljj‘fls;able s¢ you can control depth-
of-cut wh/eﬂ doing rubbeting, dadoing. or notching.
Sucly “a box should be anchored firmly to a
solid-“base. The base can be a workbench, but,
because ‘the‘ tool sn’t used- constantly, it mdkes

- Inore sense “to give it a heavy base of its own to

provide 2 degree of portability. I used a cutout
" from a heavy, 5011(1 core door, but anything sumldr

will do. - . : -
The uses shown in thLSB photographs are typical,
but don’t show all the possibilities by any means.
these tools come with _good owner’s
manuals there seems Mlittle point in repeating
information you will get iin}-'way, should you buy.
¥ N
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is qtute adequ&te fof t be d{nOUHt/Qf'_./-—;""
o, metal cutting that mu@t;fbgdone ina woodwor}tnu?

shop. .and is smﬁtﬂ enough to: be SEOTLd,@ut })’f' the-
| way when not. m use.

not the *
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“ 4 Saws
- ) s }
" CHOOSING BLADES FOR HACKSAWS 3
: TEETH THICKNESS ' T -
- BLADE PER =~ [~ OF cut | USED FOR CUTTING 2
' INCH MATERIAL * [~ - . :
18 /4 upto 1" Aluminum, bronze, copper, high-speed or annealed”
tool steel. Used for cutting structural shapes, "
24 1/8" to 1/4” Tubing of coppér, brass, steel or iron, BX cable,
’ wrought-iron pipe, conduit, drill rod, sheet stee| ~
or metal trim,
e . 32 T 1/8" or thinner  Any cf the materials above when their thickness
is 1/8 inch or fess. Used on thin-walled conduit
@ and thin sheet metals.

¥ raty FRIER -

Compound-angle tuts are easy, even on coved fiolding, if ©
you brace the work. The cut is then made as if it were a
simple 45-tegree miter. '

This saw-angle guide can be used with almost any saw to make
square cuts or miter cuts at 45, 60, or 75 degrees. It can be
assembled for either right or left-hand cuts.

Here a V-block guide clamped to the bed of the miter box
allows a disc to be sawed exactly in half.
/—/‘r

e i

HOW TO CUT A CURVE WITH A STRAIGHT-CUTTING
SAW, A curved line can be cut with a regular handsaw by
making a series of tangent cuts first. The idea is to remove as
much of the waste as possible to give the blade a chance to
move around the curve. You should limit the length of the
strokes and work with the narrow end of the blade. The less
blade width in the kerf, the easier it is to make the turn.
Remember, make gentle curves.
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- 0-1/2"
45°
Angle

Be sure to
* s9t nails

1/2" x 11/8" x 7" 318" x

In constructing this guide, be sure the nails on the snde’facmg
the saw blade are surik below the surface of the wood :

Youtan make this guid'e_-Etﬂ hefp you do more efficient
crosscutting. It can_eithér be held or clamped to the
work. It keeps the cut straight and hel ps rmaintaifithe
45-degree blade-to-work angle. d

Keep the crosscut saw at a less than a 45-degree angle when
cutting plywood, Useia saw with many teeth, as many as 15
points. Pasition work sa the good face is up. These procedures Clamp a guide hlack to the saw blade whenever you need to
minimize the amount of spllmermg that can accur on the cantrol the depth of cut. This will work with any saw, but is
face veneer. used most often with backsaws and dovetail saws,

-

L

~4———— Dapth of Cut




' Cyt Line*”

o HE

: __r Tt does make\the jOb éasiel, e

“Rockmg the biade ] blt as you saw—caa elp get you through rough places like knots .
more easily. When  the blade apprcaches vertu:al _positidh it is _pum_ng fess material but

Lo

! ﬂat stock that is good an both sides.

-'One 45-degree cut w1II produce stock that ‘makes a 90-degree turn. This-works with

TWO COMMONS SAWING FAULTS are
.. allowing the biade to.go off vertical and

allowmg it.to move away-from the cut.
line. in each case'you can get back to -
correct posmon by applylng a gentle

" ‘twisting action as you continue to saw.” . ¢

Imperfeetlons can be removed later with.
a file'dr plarie. Avoid such su‘tuétlons by -

sawnng mrrectlv to begm WIth LS

i . . o

Ei

Cut Required

y

N

-

Cutting notches is a matter of making

- two saw cuts meet exactly. Bring the
saw to full vertigal at the point where
the cuts meet. Never attempt to remove
the waste by twisting the blade before
the cuts are complete,

Support thin materials such as plywood

- on stripsof wpodSptsippoit strips

ciose to the kérf. This prevents the
springy character of the material from
blndmg the blade. .

4 &
£ -
You'll get better, more accurate cuts in )
plywood if you ork with clamped-on
© .guides as shown ere Usa stralght pieces |
m.



If the ﬁrst sawmg tool ‘was-a rough edged fl
stone, then the first stnkmg tool was surelyea fa

- size rock Tike the person who decided.tessharpen

the saw by ech1 ping. away at its edges, someone

thought enough to realize the, hdmmer head could-
. be wsed- thore effectlvelyq ued to the end of a

small branch. It is logical to assume there were
ltght, and “Heavy? hammers even then.

“Like: the saw. the basiciconcept of the hammef

hasn’t Changed too much. It’s snil a striking sur-

‘face atiached to a handle even though it has
evolved toa SUper product with specific H\emgns :
"_avallab!e for particular applications. The latterjsa -
thought 0 be aware of. A hammer is not an all-

osé tool. You can’t —you slzou?dn ruse a 11311
ha‘g%’ner to bend metal or to split a brick or block.
A light hammer is not a good choige. for house-
framing. A conventional hammer should. not e
used to drive specially hardened masonry- nails
or as-the striking tool for.cold chzsels The mail
hammer, or claw hammer—the dESIgI'l mosf .useful
for cabjnet and furniture making and forsgeneral
shop use-—is-not designed for such work‘.“’ln"gddi-
tion to being inefficient, such usage can present a
hazard because of the possibility of thppmg that
can causeé ‘eye or bodily injury.

The eyerinjury factor deserves theutmost con-

sideration—to _the pomt of reaching for safety l'
goggley E\EI'VUIT!E you reach for a hamm@f* Better

to be chicken than sightless.

THE NAIL HAMMER -IN GENERAL
A, good hamuner Contributes to quality work.

,Q

It's tough and durable, and-its head is heat treated

for the correct .degre¢ of hardness. It=has poise,
balancg and beauty dnd unless you just don’t give
a darn. it forces you o work professmnally The
¢asting ‘blob attached to rough and often impro-

‘ _perly shaped handles seen frequently in bargain-

tolinier travs do little to inspire craftspersonship.

Today's top-quality hammers may have handles®

of wood, steel or even fiberglass. Technical pros

and cons deal mostly, with the shock-dbsorbing

qualities of the various matenals, and with their
x, e &‘ . .

34 A

| SAFETY TIPS

Make sura‘ hamrnar heatﬁ are securety
“" fastened to their handles.»
" Watch what you are pounding.
®  Hodd the nail near the head when .
starting it. o -

Tesistdnce” to wear. For example, ﬁberglass can’t ©
" rust—a steel handle “can rust, but it can't* splinter
or crack Tike a wooden handle—a wooden handle
"zs replaceable, - and. so on.
good construction people who swear by wooden
handles because they don’t get as cold to the touch
as steel handles in inclement weather.” Nowsthat’s,
"a good argument! "
In the final dnakbysis, the choice of a hammer is
a'more personal thing than it is with just about any
- other_gool. Do check the features that I descpibe.
When you find them on severdl hammers, Jbase
_your. choice or How the haminer feels Don’t go
out and buy a hammer shiep far one.

'FEATURE CHECK LIST © = *~ .
The overall appearance must be 1mpresswe A

- good finish- will not have rough edges or burrs
. regardless of”the ‘type of hammer. If the handle is .
v"""twood it . shouid be-straight-grained hickory and
attached to' the "head with a single, diagonally
" plated wooden wedge, plus twp steel’ wedges The
striking face should bé smooth and’ pohshedﬂts
edges should have a uniform bevel to guard against
chipping. The néck angle should prowde sufficient
toe-in so_the tool will hang proparly The latfer
may be difficult to see or.judge. but Gt all else is

up to par, it will be thete.

Look for claws ground at the end 56 they can fit
I’ldTl’OW spcu.es between nails and ‘between nail
claws should have a bevel to allow gnppmg a nail
anyplace along the’ éhank not Just under the nail-
head.

" Most professionals  prefer a bell- face hammer
over one with a plain face. The bell curvature is al-

ways minimal, so the possibility of skidding off
the nail head is slight, but there. It takes a little

more getting used to. Its advantage is being able to

.drive - a nail flush with the work surface without
i domg, damage to dd]clLLnt areas. .

TY%\;«OF HAMMERS |
- Claw mmers—The nail hammer most app]icable

[ know a couple of-.._

e e
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; ®Hammers

Wooden Handle

RubberGrip® ~ ;. . .-

' ' Handla .

Courtesy of Stanley Tools

HAIVIIVIER has ashock absorblng rubberized grip which contributés to firmer handiing.

The head of a quality, wooden-handle
hammer should be attached with one
wooden wedge and two steel ones

Plain Face Bell Face

Experienced workers prefer the hell
face because it can drive a nail flush or
even slightly betow the surface of the
work without leaving hammer marks.

The COMMON CLAW HAMMER has a claw designed for mammum efficiency when pulling nails. The MODERN 16 QUNCE NAI L

»

J

. The splitin the claw of a hammer should
" be beveled so it can blte into the shank
of anail. ¢

|

A blow that is slightly off with a plain

face is likely to bend the nail. A similar
hlow with a betl face will still drive the
nail straight.

35°




t #-H;m%ers : . - - .
_ to general woodworking i§: the 16-ounee claw
hamimer. Weights can differ from- gs little as,7 to
as much ds" 20 ounces, but you should "consider
. | other weights as addition§ to, not as substitutes for
-+ . the T6-ounce model. My reasoning here is simple— .
it’s.neither wise, nor gven possible, to use a single
hammer to drive, everything from brads to spikes.
When you go above 20 ounces you get into the
. heavy duty category where even the length of the,
hammer changes. A typlcal 22-ounce heayy- duty
hammer with-a “fipping claw#is | 16-inchesatofg—
4 Move into afeas where the tool | &5 called a"‘fmmmg
' ‘hammerz and you i‘md weights hke 28 ounces and
~ lengthsof 18 in This is because the hammer is
- used, eonstantly to ’dnve 16d and larger nails, Often
you can choose between a plain face-and a milled,
- chetkered face. The latter is like cross corrugations:
' that guard against nail skid under heavy blows. The .
fact-that the-earrugations ean mar:the wood is not -
. critical - because the hammer is used for rough
. framing.
Ripping claws wr]l pull nails, but ‘the f].at curve
~and heavier cross section’ dddptS -them especially
- for prying apart - nailed piecesy, * breakmg down -
. forms, removing siding, and so on. ‘ :
- Ball-Peen. Hammers_-Sometimes spelled®, pem these
e ‘hammers are available for, hght touch work as well
‘as for héavy pounding: Sizes rangenfrom 2 Sundes -
~ with a 10-inch handle to 48 otinces with a,16- inch
-handle Becduse the* tools are* deSlgned pnmarrly
for metal working. the heads areslor sheuld be—
specifically témperg aximum hardness and .
resistance to_bremle'hammer is not a
first-choice tool for a wood shop. but if you are
doing hobby work like hight metal crafting, or even f
leather work where you gnight have some riveting /
" to do, you'll find a 124 or. L6 -QUNCEe size very.
handy. An.example of'iwhen & heav1er model is
nécessdry is attaching fumng strfps o Loncrete
block for the application of wood paneling. The
ball -peen hammer can be used to drive spécially
hardened nails into the masoenry . It’s not a}ob you
should attempt with a nail hammer
Tack Hammers —They earnr therr keep in any wood
~ shop even if you never drive a tack.” These are the'
' hammer\s to- use-for the light fasteners that come .
under thé general category of “brads.” Check that
the one you buy has a magnetized head so You can
tap a srnall ail to getnit started w1th0ut ,' {
‘use your fingers. Th '

[

pressure to seat the na
"Then hit it home in o
‘procedure assumes the fastener is in_the ihchlor-
less category where it is difficult tcr hold the nail ~
to get it started without srnackmg a ﬁnger S

3

- fion is drmng wood ehrsels There was a tife when / i

;_nals are ddap
. surfaces of etals

.ably be a hand dnlhng, hammer because it.comes .-

" make holes'in aimaso;r?'

. decreases in proportlon to the lightness of the blow '

B S R . D o TR
f R . | ! . i ] .
/

et oa

Ma]]ets Regardless of the type you buy, these
hammers have soft faces so; /you can’t dama eﬁe *“
tool you. are striking. The rnost common a plica- /'

mallet was'a syronym for wooden hammer and. -
there are many {ine workers today who won't Jise
any thing "else. | However, that loyalty has more to
deo with ESth[EtICS than prdc,tleall)tyi It doesn’t

“matter®which maltet you xchoose but you should
be aware that modern versions can have faces of

hard rubber- or plastic. Al of these mate: ~ !
to stnkmg finished and pohshed~

ithout danger of chipping or -
marring. Many models ave replaceable heads—-some
even have 1nterehangeable tips of va_’nous materials.

Heavy Hamniers—Here I am ta[king about black- |
srmth ¢ hand hammers, hand drlllmU hammers, en- E.
gineer’s hammers sledge hammers and thg, like.. ‘ .
You <can do a- lrfetlme of woodworkmg wlthc)ut

‘needing a tool in this category If 1 'had to choose
one to supplemem basuT equipment, it would prob- |
close to havmg all-purpose appheatrons in related
areas. Weights of typical models are 2,.3, ot 4
pounds with overall lengths of 10 to 11 1nches
Example a;;pheatlons are, striking a ‘star drill th
drmng specially har;den;d
naﬂs and striking a rason’s chlsel to break brlck or’
contrete block.’ i v -

¥ K
3l

-HOW TO USE A NAIL HAMMER LT < (f

Grip the hammer near the-end of the handle SO

you will have maximum leverage which, in turn, b
" provides the most power a

rive. The grip. must

be -firm enough to-keep t@e*tool from twisting
when you strike, but not so ‘tloht it. Lontrlbutes to
fatigue. -Norma[iy your thumb -will curl around ;
the handle in natural fashien,.but when you want ",
super control, -you-can extend the thumb in lme

with the handle. This'is done frequently to start'a %

- najl, or when using a light hammer, or when a blow.
that isn’t directed perfeetly can cause 1rre§>arable e
damage

You can- swmg a hammer with yourﬂL wrist,
shoulder or elbow, or all three. Much depends on
the force you need to drive the nail. Small nails
can be the impact point of an arc that has your
wrist as a centdr. At the other extreme,.your
shoulder joint mlght be the centeroﬁ the swing-arc.
Anytlme yo"u «neeJ to start your swing from some- N
where beh1r§d’ Your spine, you had better reach for
a different stfkifg tool. . * -

The most '] (tnt consideration is the square-
ness of the hj head to the nail at the moment
of impact. If . id a drawing of the,procedure
you would see thefentire action takes place W1th1n S
the arc of a quarter-circle.- The 'length of the arc >

5
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*Hzmmers
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Courtesy of Stanley Tools

HAND DRILLING HAMMER. Used with a mason’s chisel. or
star drill for making holes in masonry ; weighs from 2 to 4
pounds./

Use a heavy ball- -peen hammer for driving special hardefed |
nails into masonry. Note the hard hat and the safety goggles
Hand Tools Instr’tute Photo.

h
‘!‘—.

5 A Courtesy of Stanley Tools

SOFT-FACE HAMMERS may be :egarded as modern sub-
stitutes for wooden mallets. Head weights range from 1-1/2
to 32 ounces, handle lengths from 8 to 14-1/2 inches. This is
the tool to use when you need extra force to drive a woed
chls.el Some are available with replaceable plastic tips.

A TACK HAMMER typically has a weight of 5 ounces. The
handle length may vary from 10-1/2 to 12 inches. Choose gne
labeled magnetic. A magnetized face is important for holding
small tacks and nails in place for driving, When accuracy is
important, press the nail into the woaod to get it started,

“ :‘_' --g—m.. - 4_'&‘..__:"’“:‘““ w o — - .. . ""‘ A--. )

Courtesy of Stanley Toois

SLEDGE HAMMER Used for driving spikes and other heavy
work; weighs from 2-1/2 to 20 pounds..

Courtesy of Stanley Tools

Courtesy of Stanley Tools

Courtesy of Staqley Tools

AXE -often called a camp axe. Used for chopping wood
3-inch cut. Cover is especially fmportant for protectlng the
cutting edge. .

’

g
\/) s Courtesy of Stanley Tools

. QCIALF HATCHET. Used for rough facing; 3-5/8-inch cut.

‘ UPHOLSTERER’S HAMMER weighs 7 ounces and has a

10-3/4-inch handle.



+*Hammers

“Curl your fingers around the handle close to its end. When. the
face of the hammer is dh a flat surface, the V formed by your _
‘thumb and forefinger should pomt toward the middie of your
torso,

e

It's okay to extend your thumb when you are doing light
work, or to get a nail started correctly. Keep the stroke arc
short. A slight kerf in the end of a thin strip of wood makes
a good reusable holder for small nails. 1t is easy to pull away
after the nail is seated. -

]

BASIC FACTS ABOUT HAMMERING. :

Hammering is not a contest. Excessively heavy
Blows will do more harm than good. '

Grasp the hammer’ ﬂrmly ‘near the end of the
Handle.

Don’t use the cheek of the hammer as a striking

, surface, _
" Strike the nail gently first. This will help direct

the blow accurately.

The face of the hammer should be parallel to the
head of the nail when contact is made. ,

Don't use the hammer to strike: materlal fhat is
- harder than it is. %

[f a nail bends, draw it olit and start a new oqe

Keep the face of the hammpr clean.

£
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. phed by & cortéct swing. It’ 5 4 bad 1ded because -

» large nails,

hard enough er thick enough fé?Stdﬂd up asa S‘t‘rik—

.damage tco the work. Also, nails driven home calm- -

«the ndils before you drive thenr. Try to keep the -

: #
you wish to deliver.. ;
Don’t ‘ever grftb the hammer just behmd the A
head so your forearm substitutes for the handle.
This is often done when "the. worker chooses to
substitute his own strengthfor the'leverage sup-

it wastes your strength. o

Other examples of misuse are str1kmg the nail
with the cheek of the hammier instead of the face, . \
and using-a hammer to do the job-a wrecking bar
is designed for. The cheék of "a hammer is not

ing surface. Wrecking bars areadeglgned to ‘pull

rusted. spikes and the like, easily: N
Once vou get fo using them. you will learn they . 8
can outdo the best ripping hammer. -

HOW TODRIVE NAILS S -
- Nait driving is not a contest. It should not be
your.intent to do the job with the least number of
blows. Working this way can cause you to miss or
to strike inaccurately often @icugh to cause sefious

ly will hold better hécause they cause minimum |
distortion in the wood fibers. Bent fibers spring - "
back mdre easily to grlp than those Wthh are split
apart. ’

Blunt points are less likely te cause -splitting
than sharp points. That’s why you will often see a -
prefessional- dehberately blunt the point’of a nail
efore he drives it. hoine. - There are sifuations
where even this precaution doesn’t prevent split- ,
ting. Then your only out is to drili pilot holes for

vilot-hole -size ta about 75% of the nail-shank

iameter. Its depth can match the length’ of the

{. but m1n1m17e i§when you can- . : %
: h- light taps -and a minimum

stroke_arc. This is the way to work accurately and

to eliminate the blue thumb Most peoplc hold the

nail near the head between thumb and forefinget. .

Some say it's better to invert the fingers and to

keep them away from the nail] head, claiming that «

ShQLlld the hammer slip off the‘naﬂ it will arc away

—

from .the fm%rS’ Another (..ldll‘l‘l 1§, hitting the -

fleshy* tip of a ﬁhgems less pamful than smacking

a thumbnail. The TRUTH is,- hitting any part of
your fingers is painful and unnecessary. Aveid it
by starting a nail with gentle tdpS regardless of fin-
ger position. : E
There are ways to hold nalls SO your fmvers are
not’in the impact-area at all. SmdlL brads and tacks . 7 ™
can be pressed through a strip of thin“eardboard ™ ~
about 3 or 4 inches long. Larger nails can be held
in a kerf you form in a’thin strip of wood. Such
ideas can be adopted as standard progedure, or you
can just use them when the size of the nail makes

-




, finger holdmo d]fﬁcult or.when the setup 1s,awk—
ward for routine nalhna In a pmch doublg- stick
tape can hold 4 nail by its head omra hammeér mak-
ing an acceptable substitute for a magnetlzed head.
- This idea is useful when work posifion makes 1t in-
convenijent to use your free hand to held- the natl.
Let up on the force of the blows when the nail-
head approaches the surface of the work to avoid
the possibility of hammer dents and broken sur-

face fibers. You can usually straighten a bent nail |

by tapping it uprighit gently. If the bend-is serious,
- discard the nail, and start a new one. Always drill
“a pilot hole first when you must drive a nail
through a knot. o

HOW TO HIDE NAILS ‘

The routine ‘method is to sink the head of the
nail--eithér a finishing or casing nail—below the
surface of the wood by using a nail sef The hole
that remaids is filled with a matching wood dough
or putty. It’s a tried-and-true svstem but be aware
that nail sets come in different sizes. Matching the
set 16 the nail does the job with a’mirimum size
hole. Tip sizes on typical nail sets are 1/32. 1/16,
3/32, 1/8, and 3 /3% inch. You can buy the tools
Jindividually but t‘;E\ re cheaper in a group. When
vou shop, look for cupped and chamfered tips and
for knurled shanks and 4 square iead. The square
‘head guards against the tool rolling about on the
~workbench and it also provides a larger striking
serface, The knurled shank gives you a
finger grip. '

Confine the use of these tools to setting nails.
They are not designed for use as punches so don't
use them. for exampte. 1o form holes in sheet me-
tal or to drve lardened pins.

HOWTO PULL A NAIL o
This is usually a simple operation. Turn the ham-
mer upside down and grasp the handle firmly.
Tilt it forward with the claws pointing away [rom
-you. 1f the head of the nail is above the surface,
~slip the claws under it and work them around the
" nail with a slight sideways motion. Pull steadily

back until the nail is pulled free. [f the nail is extra
: loné, or it is important not to damage the surface

of the work. plac€a block of wood under the ham-
" mérhead, Fhis inceases vour leverage andsreduces

M . .
e

"~ the strain on the handle. Be sure you arg not tryving

to withdraw a nail that is clinched on the other
side. ’ P
If the head of the nail is below the surface, place
; the claws around the head und tap the face of the
hammer with 3 soft face mallet. This will drive
the claws down and arcund the naithead. Then vou
can pull the natt as described above.
If the head of the nuil pulls oft or breaks, drive
the cluws into the body of the nuil. Twist the hum-
mer about onc-guarter turn to the right or left and

firmer

'&Ham'}ﬁe\rs':
pull. "This should make a. cut m the nail-which the
claws can grasp. If all else fails and it is tmpdssible
to get the claws on the nail, drive it through the
board with a nail set. Clinch the pointed end over .-
the claws on thie othergside, and pull it free. This
can also be'done with nails that are already set, and
with surfaces that you dopot want damaged. Gen-
erally when a nail that hag been set is backed out,
the surface of the wood will be split.

If it is dmpossible to get to the pointéd end of
the nail, pry up the board and slip in' a hacksaw
blade to cut the nail. It is advisable to use one of
_the several prying tools available: for pulling spikes,
or for prying apart boards with several nails in
them. Teo much strain can break the handle of
your hammer, and can injure you as well, Tools
ware designed for speci#l purposes. [t is best to use
them the way they are intended.

/

}
T

= The general rule for choosing nail length
' i$ that it must be three times the thick-
.ness of the piece it must hold.

)

A light tap with a hammer js atl you need
to blunt a nail poipt. Blunt points make
splitting less likely because they bend

the wood fibers. Sharp nail points
separate the wdod fibers and cause
splitting.

39
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Most people naturally hold a nail this way.

Others, for reasons e-xPlai-néd in the text, suggest this method.
The important thing is to get the nail started by using fight

taps. That js the best way to glard against hitting your fingers.

e

- A staggered and spaced nail pattern is

much better than nails driven on the same

line which can cause splits.

Joints designed like this are very strong
because they allow the nails to form an
interfock.

A

The wood can split when nails are driven close to an édge as shown on the left. In
such situations its best to drill pilot holes first. Make the holes slightly smaller than
the shank of the nail. Drill tt:em' through the piece to be fastened.

Toenailing is nailing done at an angle to
hold a vertical piece in place.tt’s a good
idea to clamp a block in the position
shown to provide support for the vertical
‘piece while it is being nailed.

Nails may be clinched when appearance
s not |mp0rtant Be sure that the point
of the bend is wfliere the nail.-emerges,
When clinching, you can back the head
of the nail with 4nother hammer if
necessary.
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Nails that are clinched across the grain Nails that are clinched from both sides of V?I\Ealls driven at a slight angle*wnl provide
“are much stronger than nails that are an assembly make a very strong joint ' .a better grip than nails that;rédr:veg//
clinched with the grain. _ . T o ;stra!ght e
= —h ) \\
L‘ -~ \‘\\ b5
- 4 <
I - I Courtesy of Stanley Tools ) i
_}a A nail that ben_d_s__,aboﬁé the surface of the ! the nail is bent throughout its length, A typiical,};ood guality nail set.
work cag,be-ﬂ?aightened and driven it can cause problems. ) : c
‘home.” . - ‘ ) o . 2
HOW A SELF-CENTERING NAIL SET WORKS: The casing
. of the tool is placed over. the protruding nail head and the "
spring-toaded plunger is struck to'set the nail. These sets are ~
available in two sizes, one for brads and anothefr for 4cl and 6d
finishing nails.
L ’ - - Sp.ring
TO SET A FINISHING OR CASING-NAIL: Brive the nail - ) " Loaded
in normal fashion but leave the head expased. Choose a nail Plunger
set’ that is a bit smaller than the nail head. Hold the nail set o .
SO It:ﬂ'las a.common vertical centerline with the nail, Strike - f
the set squarely, but only hard enough to sink the nail head )
1/16to 1/8 inch. Fill the hole with amatehing wood dough ; i .
or putty.
] > » S
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“Hammers

Hide a nail by using a sharp-chisel to lift
a sliver of wood. Then drivé the nail in
the depression and glue thé sliver back
into place.

Hold the self- centenng nal\ set square to the surface of the work. Remember the plunger does the setting, so stnke gently It mlght /
pay to practice once or twﬁ:e on scrap stock :

A special nail set is available for
corrugated fasteners. The

‘ fasten@r is placed in the ex-
truded-aluminum housing and
hit with a solid-steel driver. This
tool can. be used wifh most of
the' popular sizes 0* corrugated
fasteners.

Even a common or box nail can be set
if you work with a flat-face punch in-

‘| stead of a nail set. This is not the usual

procedure but it does'work.

Courtesy of Stanley Tools




’ Co W Hammers

Avoid using the tip of the ctaw to pull nails. This-canharm
the ¢law and loosen ‘the handle. Get as much of the claw under

the na1| head as possibie, . .

~that must be pried apart. Never stnl-ug two steel hammer-

‘A block of scrap wood placed under the hammerhead increases
Ieverage tremendously The nail is removed easHy and the
hammer is protected from undue stress

e

Use a soft-face mallet to drive ripping claws between pieces

heads together, :

Ot

WRECKING BAR; RIPPING BAR, CROW BAR ar GOOSE- ,
NECK BAR are all names for this tocl. This is the tool to use .
when you have to pull many nails. Lengths range from 18 to .

30 inches.

Courtesy of Stanley Tools .
‘ I
. ) i

. WONDER BAR™ is made of steel and-is-useful for many
kinds of pulling, prying, lifting and scraping, It hias slots at

each end for. nail pulling.

%‘\‘

v

A 'NAIL CLAW can l;e used to pull large or very stubborn ;
nails. Beveled slot is specially designed for gettmg\;.tnder a-

nail head close to the surface.

Courtesy.of Staniey Tools.

! i
Courtesy of-Staniey Tools
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Uﬂless'you deliberately set out.to design other-
"w1se _most woodworkm}, projects call for formmg ‘
lmles for ° one.- red@son or another. Wood screws
are easier fg drwe and hold most efficiently if you

SAFETY TIP_

\ -

L T . Makgsure the bit is is properly seatad
- - in the c!n[l chuck ’

v

- '7.

center_ of the speed gear. Use an outer posmon ,

“when vyrou wish to apply more torque -an inner

position for more speed..

-Most of the tools have g three—de ehuclg o, )

. _are Stronaer when. reinforced -with-dowels instilled :
- in correct -size holes A mortise_cavity can bé done

. holes.- Making internal cut@u_ts with a coping saw
-"*-',—-'7-,.,or keyhole saw réqulires a predriltegd--jnsertion

hole. A hole, or -part of its c:reumferenee can -
be planned as part of a design."'The l%&’%%dl% go
on, but the point is, a nice assortment of™ l”ole-
e formmg tools will brgaden yoeur scope and i 1mrease
.. the quality of your output. _

The shape of a hole is pretty fuch the same-- "

-deep or squat, through or blinds The major con-
- sideration is the tool you use to form it.

Holes are either “drilled” or ‘“bored.” The
distinction is a relationship betw;en hole size and .
tools. Small holes are dFilled with a hand drill or
a push drill-large holes are bored with-a brace

and bit. The cutoff pomt between ssmall «nd
larcrea is about 1/4 mch o o
"HAND' DRILLS ‘ , ks -

.~ A hand drill functions through the rotatxon
__of a dise gear with its teeth engaging pinions

“Zecured to a céntral shaft. The shaft™ terminates
in 4 chuck which™is the hotiting: gewee for’ the
cutter that form/s the hole. The mechanical advan-
tages”involved ' provide sufficient power at -dhe
7 working end and adequate m for the job. Thiis
-7 sounds comphcated but all it means 1s hand drills
7 Lspin their bits. ™

,/ - All chucks are}ddjustable to také various size
-f} "b1ts or drills, but czﬁ)amty can vary. A good one for
N the. average shop should be able to handle 1/4- .
\ : inch shanks, but heavy-duty versions have cHuck-
-7 jaws that open up to 3/8 inch. Some models have

a hi-low drive adjustable crank. This iy means

you can adjust the-distance from the handle to the

":dnll p1lot and body Woeles first. Many wood joints . ¢

“more quickly if you first do a-series of overlapping .

center bits dceumtely “The chuck works on a

thread to open or close the jaws. Be'sure the bit
is_centered between. the juws as you grip the

handle with one hand so-the speed-gear-wen't:

turn; and hand-tighten the chuck. Don’t ever tse -

another tool, such as pllers to tlghten the (.l'lll(,li

"PUSH.DRILLS

Push-drill capacity matches the - 1/4 mch hand .
drill but its.rotation action is. automatu, When you. A
push down on the handle, an internal spiral spindle -
rotates the chuck. It’s a very handy tool for drilling

+ small heles—especially when you need one hand
-round —regardless” of whether it is-small or big, -

to hold part of the work. A . typical example is
holding a hinge while you drill’ stdrtmg holes for
the-screws.

The chuck on a push drill is specml and should
not’ be used to Ur1p ‘conventional, straight-shank
bits or “points.” Points designed for push drills
end in-a half ¢ircle and have asV- notch cuteinio
the sharik. ‘

To insert a point in the chuck . of a push drill,
3l'ou must grasp the chuck sieeve and push it away
from the handle efd of the tool. Drop.in the point
and. then tirn it until \eu feel it mesh in place

“inside the chuck —then release the sleeve: You want .

If it isn’t,
it can be ejeeted by a sprng. coutamed within the .
tool and’ possibly cause injury. Actually, it makes :
sense not to point the tool in your dlreet_lon any
time you ure changing points. - ;
BIT- BRACES ’ -
Reach for a brace when you need holes 1/4.
inch in diameter or larger. Because of the length
of the bits used in a brace, you can form deeper.
holes .than' you can with other. drilling tools.
Although the average bit set runs from 1/4 up to
1 inch, the brace can be used with a special expan—
sion b1t to dnll holes up to 3 mches in diameter.

to make sure the point is seated securely.




' Drills

Crank and Handle

i Frame

Detachable
Side
Handle )

Chuc-k

-~ Courtesy of Stanley Too__j-s

i

-(—~Magazine Handle

4

a— Magazine Locking" Ring

-« Enclosed Spiral Spindle

/;Chuck Sleeve

-

[~ — . Chuck

~—— Drill Point

Courtesy of Stantey Téols™ ™ 7"

¥

greater torque or higher speed.

The PUSH DRILL has a built-in spiral
spindle that rotates the point when you
push down on the handle. Extra points
are stored in the magazine handle which
slides down over the spindle when the

locking ring is released.

A good BIT BRACE should have an adjust-
able ratchet mechanism which allows you
to work it either to the left, right, or

neutral. Sweep equals the diameter of thg
handle’s full swing.

7Many hand drills and push drills have storage space for points in their handles.
Check to see if a set of points is included when purchasing your drill.

A good HAND DR.iLL has a strong speed gear and doubie
pinions, This one has a two-pasition crank so you can choose

2 i

Ratchet end

/ Courtesy of Stanley Tools

m—‘— Head
e —

-4
i i-(— Chuck Shell ar Sleeve
q

" Chuck Jaws
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~oo.® 5 The térms light and heavy-duty are relativel number 9 b@res a 9/16-mch dlametenﬁoie Agood
e * The larger the diameter of the full swing of the  size set of ‘bifs will include 13 pleces runmng from
« handle, its sweep, the more torque you can appl 1/4inch up'to Tinch. - o
" and the heavier the drill must e. Sweep on typical - The lead o‘f an auger bit de51gned for a brace
modelsis 8, 10 or 12 inches. | | _is a screw, not a point. The screw pulls the bit into
, Most braces have chucks designed to hold bits  the wood. ‘Theoretically; tHe depth of the hole cut S
-~ ' with taper shanks, but. sonl:e are dvailable. with by-each-revolution of the’ ‘bit is contiolled” by.the ™ 7]
'umversal jaws that will grp 1[8- to I/2-inch screw-thread pitch. A medium screw is best for
straight shank bits as.well. . }. : - generdk.woodwerking. A steep, pitch—fast screw—.
Whatever size tool you bily, do be sure it has would c#t very. thick chips and make the brace
an adjustable ratchet mech\msm that can work °  harder to turn. A slow pitch-fihe screw—may
blther clockwise ~or counterclockwise. Ratchet make the job easier because it cuts thin chips, but
_ action is: C_Ol’lfﬂi&ﬂt in nonnai use, but is especially "~ it may " try your patience. The medium” screw 1s '
~desirable” wh orking in ClOSEr’ quarters. Because a happy compromise. »

the brace cantby used with specml ‘bits for screws, .’ Expanswe or expanszon bits .are, used 'in a ;

- 'the double-direction ratchet helps when removing brace to form holes larger than you Lan_make with .
,' as well as, when driving. : convehtional, bits. The tool has adjustable cutters.
. Be careful when placing a bit in ‘the chuck. It canbe set'up to form odd-size holes, forexample,

'_Even though the chuck-jaws are designed.to help.  a diameter between 15/16 and | inch. Viewed this
center - the bit “automatically, you can niake a way, the tool takes on another dimension.

mistake. Turn the chuck sleeve lightly as you Most types are offered with- two interchange-
“place the bit. When you are sure the bit is centéred, able cutters that overlap in the size holes they can
grasp the chuck firmly with one hand and tum  .bore. A typical short cutter can bore from 1/2 to

“-the handle with the other. . 1-4/2 inch holes. Its companion cutter bores_ from
EE 7/8 to 3 inches. Three inches seems; to bg;the
S _ _ maximum size for all thg tools on the’ market; but
.THE CUTTING TOOLS .-~~~ ' : there dre differences at the minimum end. So,

\.Call-them, ~ drills, bits, points, whatever—all if the smallest hole you can’ form with the toolis
are clesigned to cut holes—each forms. a circq]ar an important factor to you, do some checkmv
cavity by removing a core of wood in 1ts own before you buy "
fashion. -
Twist Drills— Des;ened prlmarlly for formmg holes DRILLING=IN GENERAL _
in' metal. some are made of carbon steel with a A certain amount of splintering, will occur at
point angle of about 80 degrees for wood drilling. the breakout point when you are drilling through
The point on the metal-cutting drills is flatter. stock, regardless of the tool in use. To avoid this,
While they are not the most efficient way to drill back up the work with a piece of scrap material.
‘wood they are usaple. . The work and the back-up piece can be gripped
- Twist drills. do . iget into large sizes-for power- together in a vise ‘'when the work is small. When
tool ‘work —but the usuaj set for home and small the work is large you <¢an use clamps to secure
shops tops off at 1/2 inch. They may be purchased the back-up.
in letter,"number, and fractional sizes to cover just With auger bits, or any tool with a point that
about any diameter from zero-plus up. Asa wood-.  will break through before the cutting lips, you

worker, your interest will probably lie in a frac- . .can avoid breakout splintering by drilling from
tional-size set of 29 pieces starting at 1/16 inch and-  both sides of the wood. The exposed point will
rising in 1/64-inch increments to 1/2 inch’% mark the center of the hole so you ¢an complete
* Drill Points—These are used m push dnlls and in the job accurately. There won’t be very -miuch
hand drills. Those designed for push drills have wood left Jor the lead-screw to grip when you -

—— T G T T/6%nch tncrements. ~carefully.
Auger Bits—This very special breed of cutting tool {t should ‘never be necessary to exert excessive
shounld be used and stored like the wood chisel. A feed pressure with any drilling tool--certainly not
good bit will pull itself into 'the wood with mini-  with auger bits. The idea is to mate the rotation-
mum effort on your part. {t"witl cut a ¢lean hole, speed--which you control- to the cutting action of -

finish neatly, and remove waste chips easily. Sizes the bit or drill. The cutter’must work constantly,
are graded by 1/!6ths of an inch and by number, so don’t go to the other extreme and just allow the
" Just remember, the number stamped on the bit lips to rub. This won’t form a hole and it w1ll lead
tells. you the number of onesixteenths. Thus, a2’ to premature dulling.”

- -

®
TR 5 s S

specml shanks. Sizes start at 1/16 inch and go. up switch to the QQD_QSlIﬂ_ﬁldeyof the work, so-work-—— —
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K" Twist Area

Double Twist

5 ST o LR,

Cutting Edge

Solid Center

Courtesy of Stanley Tools

AUGER BITS are made in tWwo styles. The DOUBLE TWIST, which is sometimes
called JENNINGS®, leaves a very clean hole, The SOLID CENTER type is stiffer and
is useful for very deep holes, Auger bits ate sized by 16ths of an inch and run from
3/16ths to 1 inch. Size is identified by a number stamped on the tang which states

- the number of 16ths,

AUGER BITS come with two types of

- Cut{ing Edge ; e : ‘ ; Lo \
E . e TR ' . . tips. A brad point is for use with power

tools. A feed screw is essential for work.

"DRILL POINTS are excellent for” use in push drills. Sized by G64ths of an inch, they with hand“tools. The feed screw pulls the

bit-down into.the work. The spurs make

the first cofitact and cutline the hoie to
assure clean &ntrance. The cutting edges

- typically range from 1/167to 11/64 inches.
" clean out the waste.’

Spurs on the bit should be sharp and long enough to contact the work before the
cutting edges to assufe clean entry. A complete circle tells you the brace is held i
f

square to the work.

Good EXPANSION BITS come with a short and long cutter. Some come with a

“setting scale. Hole sizes range from 1/2 inch to 3 inches
_ k.
k4

Courtesy of Stanley Toél;i\ /_.:'5‘:
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FORSTNER BITS are useful for blind or shallow holes on thin
stock, or on end grain where the screw of an auger bit may present
#problem. They are sized by 16ths of an inch ranging from 1/4 to
2 inches. ’

TWIST DP\ilL.LS for wood are sized by '_64ths of an inch as shown.on the ch_ar{;m

page 54. - -

[ Spiintering can Bé dvoided when the -

bit breaks through by stopping the drill
just short of completion, and finishing the
job from the opposite side.

Another way to avoid splintering when
the bit breaks through is to clamp a
backup block to the work,




)

.‘/

ith one- hand and thcn step back, and to the

'su%}t‘o sight the alignment. Check your judgment
with a sqiidre the first half-dozen times. Thereafter,
/Ase the square occasionally as a spot check to be
sure jyou are not getting careless. Of course, no
law says you can't use a square at all times 4f you
“find that 1s a good: procedure:

Othier- ways to .achieve good, vcrtlcal ahgn—

ment are shown in the accompanying drawmg%
detallmc drilling guides you can make yourself.
_The jigs take a little timé to 'make and they must,
B -bc' put together accurately, but they. then become «
.part of wyour complement of tools. Those shown
“are - designed for some common drilling chores;
'-"but you can adapt the basic concepts to any special

~requirement you-encounter.

you aré working -with an auger bit, it’s best to start

~the feed screw as if you were boring a straight hole.
Then tilt the fool to the angle described by the

gauge you are using. Be careful when the spurs

contact the wood. You will be cutting on one side .

of the hole and it will be easy-to move off the
mark if you try to force the entry. :
you have a

Make yourself a guide block when
series of holes-to drill at the same angl . Make the
initial hole through the oLudé acccura-tc by work-

ing with a bevc] ~or.drill a straight hole a /nd then
bevel the block with a saw or a plahe. Use the
guide by sllppmg it over the bit and then pufting
the ]cad screw on the mark. Bring the! gu1de down
flaton the work and clamp it in posmon “te con-

Ttrol the drilling angle.

HOW TO. LOCATE AND START HOLES

The most accurate location method is to draw
intersecting lines crossing where the-egnter of the
hole must-be. This presents a graphic picture and
leaves no réom for error. Use.a hard pencil lightly

-to form lines. Don’t use a knife or a scriber for this

kind of thing or you will create finishing problems.

AN holes, even those to be drilled with a lead-
screw bit, should be started with an indentation
made with an awl or a punch. Exceptions occur

“only when® y\ou are using a guiddnce system that™

will not allowthé bit to move off the mark.

When you use an awl, hold it at an angle of
about 45, degrees to the work. Put the pomt
exactly O%he intersection of the lines, then bring
the awl to-vertical position before you apply pres-

. sure to ’form the indentation, Follow the same pro-

P % -y

[

~It’s best to work with an adjustable Tbcvel
when you- must: bore holes at an angle. If you
lack this tool, you can cut the angle you need in '
:a piéce of stiff cardboard and use it as a gauge. If

A S e ol T - S
] g e

R cedure 1f you work W1th a prlck punch Qra CcntcL
punch The différénce ‘here is: you tap: the punch‘

““lightly with .a° hamn‘fer to form the 1r35_lentat1dn‘

Many of us regard punches as metal- -working taols -

only, but there is no reason .why -they cant be
used to contnbutc to hole dnlhng accuracy in
~wood as well.

If all this séems like a bwt much jl.lst to stdrt
a hole. remember the intent is to work -efficiently
and acéurately and to’ gct the job done nght the
first. time. ) :

SMALL HOLES

Holes up to “1/4-inch sdiameter can be made

with either a hand drill or a push drill. Start by
placing "the drill point in the jndentation: you.

formed with an awl of punch, Bring the %l to -

vertical and- start th rotatlon l\.\/1th”ve:ry little
pressure. Once the drifl is seated hid bitihg, you
can increase both. thel pressure and the rotatlon
speed. :
Usually the bit will clear ChlpS from -the hole
on its own. When it doesn’t, help the process by
retracting the bit occdsionally. It's very fmporant

to do this when you ar ”d'i'illihg a hole.deep enougly -

to bury the flure$ om the bit. When chips can’t
“escape they will clogfin the hole and Cause over-
heating and distortion

If you have trouble dn}lm,g., a full -size hole in

one operation, workiup to it by degrees. For ex-
_~ample, you can makg a 1/4-inth hole in hardwood
By starting with a 1/16-inch drill and then eén- ‘
larging it to 1/8 inch before taking the final step.

‘This procedure should not be used with auger bits,
but it works okay with twmt or push drills.
LARGE HOLES

What s i large hole? Let’s just assume its dia-
meter is beyond the capacity of the maximum size
bit contained in 4 routine set of augers-a hole
you would form with an cxp;msxon bit. ¢ .

The expansion bit is used in~a brace, but it
takes a good deal more torque to dmfc than thc
average auger: For one thing, you must removc
.a large amount of, waste, For another, this’bit s
a one-sided cutt reand “this makes it likely that
you will be rem¥ying heavier chips.’

Choose the shorfer of the two cutters thaf will -

do the job. Lock it in the bit so the distance from

the lead-screw center to the outside edge of the
, spur equals the radius of the hole. Make a test

cut in scrap stock first before cutting g.,ood material
if the hole diameter is critical. ..
Start the cut by feeding in.the lead screw, and

"then apply as much pressure as you needpoto keep
the cut going. Normually, the brace is held-in

vertical position, but there are thimes wher tilting
it just d bit to put a little more pressure on the.

" cutter, mdkes the Job go better. Thie tilt, of course

e {Dri'u"s. -
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must change with the rotation. but it sheuld never
be extreme. Whether to use tilt and to what degree
depends on the size of the hole and the material
vou are cutting. You can alwavs make a logical
decision just by trving the ideu. 1 v

One point-which apples to all® mwer bits as
well as expansion bits—the lead screw will bite
more strongly when penetrating surface grain than
when going into end grain.
always requires greater prassure.”
DEEP HOLES -

A “deep” hale is one deeper than the length of
a . conventionzl bit. An example is drilling a hole
through a iamp base for the efectrical cord. Ex-
tension bits and extra-long augers are available for
such work—as 15 a Air exrensiovn which lets you
work  with  conventional-size  augers.  This

“has a locking device for the auger bit at one end

and a taper shank at the other end so it can be
secured in o brace. It does have himitations. If vou
- wunt the extension to follow. the bit has to be at
least 11/16-inch diameter. Jfsthe deep hole you
need must have 2 smaller diameter. then yvou have
to think in terms of extra-long. individual bits.
Quite often. the special long items are made for
particular functions and are called special names—

- fogexample. car pirs and electrician bits.

Be careful when drilling such holes begdlse
it's possible for the g¢rain of the wood #d “throw
the hit off course without vour b::mU aware "of
it. The best precaution is 1o drnill from both ends of
the stock. Most 1imes it \"q,nr'ff" matter if the two
holes don't me {L\dul/ -

BLIND OR STOPPED" HOLES .

These are holes of limited depth needed.
exumple.  wifen drilling
Drilling~techniques uare
must be placed

for
for screws or dowels.

normal. hut some device
on the bit 1o indicate where you
should  stop The “stop” doesn™t have
10 be more slim- squure.of wood, drilled
1o slip over the bitl or 2 length of tape wrapped
around the bit at the correct peint.

Two items vou can buy for use on auger bits
are shown in photos.
HOLES FOR SCREWS

The most unaccepteble way 1o drive a screw
Is to start it going with & hammer. You might as
“well -in fact vou would be hetter off just using
a nail. If the screw is 1o held as it should, and if
it is to drive with mimimum eifort. yvou must drill
legd holes wnd holes first. When the wood
15osoft and the serew i smadl, vou might get by
using an wwl 1o form s lead hole, In some situations
you can get by with just s hady hole . but generally
you shouid 1ollow the correct procedure deseribed
here. See chapter 12 for more information.
First. mark the location of your holes and make

boring.
than u

[AIFIvAN

v

Boring into end grain.

sloppy work.

an indentation with an awl-ar punch. Drill a lead
hole to the desired depth. Reffiember, unless the
screw is properly started, it may enter at an angle,
or the screwdriver tip may slip and mar.the work
surface. When joining two pieces of Hardwood,
a body hole the same diameter as the screw shank

should :be drilled in the piece to be attached. If

you are using a flat-head screw, countersink the
hole to the diameter of the screwhead. When
fillister-head screws are used, or when a plug will
conceal the screw, the hole is counterbored so the

entire screw head.can fit below the surfacé. Coun- *

terboring may be don_e.wnh a proper size twist-bit.
a counterbore with a pilot, or an auger big. |

Special combination cutters are available so j}'ou .

can form correct-size screw hales with either a
countersink or a counterbore in .one operation.
These great time savers should. e considered by
anyone doing any kind of wogd/orkmg.
COUNTERSINKING

Countersinking 1s_done with a spumlly shaped
bit that forms m;/mvutc'd cone shape so a tlut-head
screw can_be set flush with the wood surface.
Various-4vpes are available so you can do the work
with” either a hand drill, push drill, or a brace.

Most times, countersinking is: done after the
lead and bodv holes are formed. Reverse the pro-.
cedure if you,ﬂms‘n Many people who work this®
way claim the countersink is -an excelleat guide:
far the heles that follow. Anyway, the countersink
depth should be just deep enough to seat the
screwthiead.’
side. especially in soft woods because the screw
will pull itself in. Going too deep is considered

It’s okay to be-a bit'’on -the minus.

COUNTERSINK BITS, sometimes
called rose head bits, are used to widen
screwholes so the heads of flat-head
screws will fit flush with, or slightly
below the surface of the work. Properly
tempered, they may be used with soft
metals such as aluminum or brass,




BIT EXTENSIONS can be 12- to 18-inches long, They ate
used to drill deep holes and to reach places you could not
get to with an ordinary bit. Hole must be at least 11/16-inch ' .
diameter if the bit extension is to enter the hole behind the _ .

bit.

P Filied Piece,
of Wood

|

BIT GAWGE at left can control hole depth. 1t is attached by a clamp to the shank of
the bit and can be used with any size cutter, The stop at right locks to the bit with
a thumb screw, :

- Countersink Counterbore

™
“— Body Hols ‘

TWO WAYS TO MAKE DEPTH INDI-
-CATORS. You can drill a block of wood
and slip it over the bit, or-wrap 3 length
of tape around the bit at the desired hole
depth.

TYPES OF HOLES FOR SCREWS: Forround-head screws, drill the lead hale first
and then open the top to body hole size. For flat-head screws, drill the lead hole first
and then countersink to the diameter of the screwhead. To hide screws with plugs,
drilt the counrerbore first, then the lead hole and finally the bady hole,

51~
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TWO WAYS TO IMPROVISE COUNTERSINKING: On the
left the head has been cut from a screw. It can be tapped into
place with a hammer and, whéh removed, will leave a counter-
sunk hole. On the right a Iength of drill rod has been shaped to
’ match the desired screwhead, and it can.also be used like a
‘punch. Thése ideas work best with softwoods, but can be used

with hardwoods when the screwhead is not too Jarge

COGUNTERSIN KING is done to form a beveled seat for the
head of aflat-head screw. Be sure to buy one designed for

woot serews. Those made for metal fasteners have a different
angle. Countersinks can be used with yarious tools This one’is

being driven with a hand drill.

portion for the bodv hole?

After counterbormg, drill the lead hole. Then open up the to'p

a

terboring should be done first. Here

! .

the depth of the hole.
/.

s
. |
i
i

decorative detail.

AFomns,

.

[N

i

A brace and bit can be used to form d counterbore. The coun-
7¢ stop is used to control

Drive the screw and then glue a lerjgth of proper size dowel
into the counterbore. After the glue dries the excess portion

- of-the dowel may be removed with a chisel and sandpaper.
The plug may be sanded flush or-allowed to protrude as a
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~DRILLING GUIDES: These guides may be used-on any surface and with almost any
* size bit. Align the one on the left with the bit after yqu have placed the point of the
feéd sgrew properly, and clamp the guide into place. The one on the right ¥ tsedfor—-—— _ |
driliing into edges. The opening shoutd have side dimensions to match the diameter

of the-bit, : : .

L P

"Sometimes production methods can resuit in more accurate and faster work, Here a
. thick pre-drilled piece can be cut to produce any number of similar thin pieces with.
identical hole patterns,

PAD DRILLING: When you want the
same hole through several similar pieces,
clamp the parts together and drill through
the assembly as though it were solid stock.

Yqu can compensate for either an oversize or undersize hole by filling it with a dowel
and boring a new hole.

>

_ %
_ - NewHole ©. . | . DoOwed New Hole Dowel
; T = .
. g
: [ \
1 - ]
1 . ¥
\ /
\ //
& S~
Undersize Hole Oversize Hole

DRILLING AT AN ANGLE: First, drill
the correct size hole through a block,
Then saw off or plane the block to the
correct angle. The block can then be used
as a guide for your bit.

{[.
The AWL Iooks like an ice pick, but it
should be cared for like a quality tool.
Don't abuse it.

Courtesy of Staniey Tools
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STANDARD SIZES FOR TWIST DRILLS »
) SIZE IN DECIMAL NUMBER OR SIZE IN DECIMAL NUMBER OR
INCHES EQUIVALENT LETTER INCHES EQUIVALENT LETTER
1/64 0156 78 17/64 2656 G
1:32 0312 67 9/32 ) 2812 L
3/64 0468 56 19/64 2968 M
1416 0525 53 5/16 2125 N
5/64 0781 43 21/64 3221 Q
3/327 0937 a1 11/32 3437 R
7/64 1083 36 23164 3593 u
178 175 31 3/8 375 v
9/64 140 28 . 25/64 3906 w
5/32 158 23 13/32 4062 p
11/64 1719 18 27/64 4218 -
3716 1875 13 7716 4375 -
13/64 2031 6 29/64 4531 -
7:/32 2187 3 15/32 4687 -
15/64 2384 A 31/64 4813
1/4 250 D 172 5 -

¢

For holes larger than

.= available.

Tools such as these help form hales for screws faster. The
type on right, called SCREW-SINK™  combines counter-
sink, body hole and {ead hole. The style on the left, called
SCREW:MATE®  combines a lead hole and ‘bady hole with
a countefhore. These are available in sizes to fuit screws
from #6 x 3/4 inches to #12 x 2 inches. They are easiest to

use with a power drifl, but can be used in a hand drill.

oo

1/4 inchi, it is usually best to switch to an auger bit, even though twist drills are
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Courtesy of Stanley Tools

- < = A
- ceor wma ‘
T .o o nn, TO6P- 116 .

GO o tn, T9P-1/8 i

The PRICK PUNCH  top, makes a smaller mark than the CENTER PUNCH at bottom.
These can be used to make starting indentions for your bit.

Tilt the awl as you set the point on the E :
line intersection, bring it vertical, and !

/,th_en apply pressure. This gives you a clear
Z line of sight for greater accuracy. This

procedure should also be used with a
prick punch ar a center punch.

&

HMotd the hand drill as shown here, at least to get the hole
started. When you need more pressure, bring your palm down
on the handle. Arrow points to guide mark made with awl.

&

£

This is the proper way to hold a br‘ace, but not to hold the
wark. |t should always be gripped with a vise or clamps.

Start a push drill this.avay. You can’t hold the chuck end
because it turns with the point. Let the tool come up or its
own at the end of each down $troke.
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HOW TO DRILL FOR DOWELS -

- e Dowels are used quite often to remforu: vari-
ous -types“of wood joints, so the holes you drill
for them need to be pretty accuraté in diameter,
‘depth, and Verticalness. Trying te form them by
gding—the-brace -freehand 1s-a rough way to go,
especially when you consider most jobs require
many similar holes. -

“You can work bv matkn’rar one- Qf the dnl} guides

shown edrher Or- you can buy a commercial dowel-
ing jig for use with various stock thickness and.
different size bits. The jig mdude an adjusfdble
.stop to lock on the bit so you can \Lontrol the
hole dep{h [t can be set to gauge the tdgu distanci

“hold ail 'EllE pieces togcther edge up,
in a vise or with clamps. Then use a square to carry
the dimension points across all the edges. Mark the
same surfuce of each” board li“ltv‘wif} a pencil--
it mvs to know which side of the bo*drd should be
up. :
Placing and setting the jig.i;det;ﬁi’ed"i:’]"ihstruc—
. tional materals-supplied with the tool so | won't
Zirepeat them here. Read them Laretully and muke
e sefups accurately. ’
- Metheds of using dowels whsn asqemblmu parts
are illustrated in ¢ hapter 12.

An off-beat, but practical application for a doweling jig
is drilling a deep hole through a pre-fabricated turning
for use as a lamp base.

i

Typical doweling jigs include sleeves for various size-bits and a
stop to control hole depth. The jig is adjusted to center the

hole in the stock, then clamped in place. The jig also guarantees
the hole will be perpendicular. °

Courtesy of Stanley Tools




SAFETY TIPS.. .

o Keep the blade and-handle in
good condition.

®  Make sure blade fits screw’ slot.

¢ Never hold work with one hand T
and drive with your other because
the blade can slip. .

® Nevar pry or pound with a screw- .
driver, o

‘Screwdrivers are among the .most-used tools in

the shop.” You will seldom find a quality wood'

project-that doesn’t call for screws somewhere in
“the as‘sembly The reason for screwdrlvers A8 screws,
- Screws differ in size, shape and application, and so
do the tools designed to drive them home. Properly
driven screws require two thmgs the usé of proper
procedures and the propér matdnng of screw and

- screwdriver.

Driving a screw mto wood is easy to do with ef-
E tlclent resuits. unless you choose to ignore basic -~
 good practlces If you try to do without the
body and lead holes—which are ‘discussed in the
_breceding chaptéer—and try to turn the screw with

an inadequate drivel, vou can count the following '

among your frustrations: screws that don’t seat at

ali regardless of how strong you are—marred screw-

heads--broken screws that are miserable to extract
-distorted screwdriver tips—scarred work—bhs-
tered palms—fatiéue—and the like. Even if you seat
the screw, it may not hold because the maximum

holding . power of any screw is achieved only :

through correct installation procedures. . /

‘The driving force that turns a screw: is & twisting °
action, or torgue. You supply this throwfrh the han-
dle and down to the tool’s tip seated in the screw’s
. head slot. The larger the screwdriver, the more

power goes mto ‘the twist. You can- assume’ that i

tlonslup to the size~gf the screw they are designed
to dnve The physial size of the driver leads you
into™a suitable power application. You naturally
use only your fingers to turn a ‘slim, delicate-

screwdrivers are: \?r and longer in diréct rela-

. looking driver. When the-biadé is 12 inches or.

longer, and the handle is palm size, you lean into
the twist direction with biceps’ and shoulders
forearm and wrist.

Generally, screwdnver sizes are determmed by
the length of the blade. The longer the blade; the
broader and thicker the tip,-and the bigger the
screw it will drive. To be equipped for general
. screwdriving in a woodshop, you should  have
©an assortment that includes 3, 4, 6, 8, 10 and 12-

B

Screwdrivers

]

H
1
L

i
Y

3

inch.blades. If you wish-to start with 2 minimum,
eliminate at the high side, not the low, .

There are so many high-quality brands of screw-
drivers, available today that it’s difficult to make

" a ‘bad’ choice - unléss you buy for price - ratlier
- than duality. Check for .overall-appearance and 'a

guality-coritrolled finish. Rough surfaces and
burred edges mean an inferior tool. Handles

can be hardwood or of a composition material. -

The latter usually last longer and should be con-
sidered -unless you react negatively for esthetic

‘reasons. The handle should fit your palm comfor-
_tably and provide for:a. firm grip, whatever the * 4

material. Most handles are round or octagondl
and fluted so the tool wont shp in yous hand as
you turn it.

. SCREWDRIVER TYPES )
Conventional Screwdrivers—These have a wing-
-lype» blade and are used to.drive fiit-hehd. oval-

head; and round-head slotted screws. The thick-
ness and width of the tip varies with the.ﬂength
of thé blade, s¢ you can base your selection in .

‘relation to the size of the screw. This %tyle sCTEW- |
. driver is the most abused and m1suse@

of all. It’s
used as a pry, a punch, a 1’1ppmcr tool, an ice pick.
and a can opeper. The truth is. the style of ‘the
tool makes it han for such off-beat applications,
but those uses can Fuin it for itsintended purpose.
If you wish to use them. that: way good practice
calls for having a few “‘specials”
screwdriving chores.

; 'Phllhps,Screwdrwers Cross-stotted screws are used
'textens]vely on home projetts as well as com-
< mercial ones For these you need a driver shaped
" to fit the ¢Toss in the screw-head. The most com-
< 'mon, type is known as a Philiips, but another—
Yoften confused with the Phillips—i§ calted Frear-
son. The differénce between the two is in the shape
- of the'tross- -stots” A Phillips screw mad has modz-
+ fied Ushaped slots of uniform width—a Frearson™

screw-head .has V-shaped slots with tapered sides.
You can tell the difference between the two by

tdgged for non-

R
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“Serewdgivers

Courtesy of Stanley Toois

Tipﬁ : I- . : Ferruie /

kHam::ile Courtesy of Stanley Tools

CONVENTIONAL SCREWDRIVER with wing-type blade.

A'STUBBY, SCREWDRIVER.

1 P : :

Courtesy of Stanlay Tools

S

-'I_'.ypii:al PHILLIPS screwdriver.

T oy

B .-Wingvape Blade Ca‘l;inat-Type Blade-

WING-TYPE BLADE is the most com- .
mon for slotted screws. CABINET- TYPE
BLADE as often called wing/ess. =

: .~ TYPICAL SCREW HEADS. Slotted head
. on the left and Phillips head on the right.

! ) -
&
Court;esy of Stanley Tools N
There are several types of OFFSET SCREWDRIVERS. Two \
commaon types are one with two blades, at the top, and a )
ratchiet type whieh’ usually has changeabie blades. Both are N,
available for slatted or Phillips-head screws. “
et -

§ .
Cabinet-Type Blade

A

Wing-Type Blade

——— RN

UL

R

A CABINET TYPE BLADE works easily \
in counterbored holes; ConiventiGnal wmg-
type blades must have sufficient room to
avoid marring the wood.

58

Some:screwdrivers have special tips that
expand to hold a-screw. This is conven-.
ient.when it is difficutt to start a screw
hy holding it with your fingers,

A wrgnch may be used on a square-shank
screwdriver to apply mare forge to the
screw. Care shoulcj be taken not fo apply
too much force orthe screw might break.
A,

I . oy i
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*som, they taper almost {o a point.

?-wers care called Reed and Prince.and Pozidriv® .
He latter is used extensively in. automotwe\and
. appliance industries.

The Ph1111ps i$ more than likely the one Cross-
" slot screw you will be mvolved with ml wood-
working.
ngless Drivers—Diivers w1th cabmet type blades
—often called wingless—are useful in woodwnrkmg

-diameter of the shank. Generally, these blades are
hghter than those on conventional .screwdrivers of
f Similar . length. Some people find them more
"convenient than\ a wing-type blade for .driving
- gval-head and round-head screws. Because they are
“light and slim, even in the long lengths,. they are
“widely used in radio, TV, and electronic industries.
21 -Stubby "~ Drivers—When you ar¢ working in tlght
v | .quarfers you can turn screws with stubby drivers.
' Stubbies have a very short blade—1 or 1-1/2
i...:inch .. are. common—with fat handlas--so- you can
grip themfirmly. PPN
Offset Drivers—Also for tight: pla{es offsets come
in-a“variety of styles ranging from a length of rod
“bent at right angles at each end, to a ra‘[chet type
" with.interchangeable blades. '

down on this driver’s handle automatically pro-
"+ . vides turning -action for the screw. It can be set for

. retracting as well as driving and may be locked m
. neutral position so it c¢an be used as a common

used with points for drilling holes.

. bout 10-ta 28 inches. The automatic screwdriver
contains. a spring to- return the tool-to the ex-
tended p031t10n unless it is secured by turning the
locking ring. Be sure to point the tool away. from
yourself whenever you release the lock. It is best
to grasp the chiick with:one hand and allow the
tool to ex{tend gradually. It’s wise to store the tool
in; its extended _position, and to apply a drop of
hght oil on the spindle and the chuck sleeve per-
10d1caIIy .

Spec1al Sefrewdm'ers Blades made’ to fit a brace
‘can be used to turn.very large screws. You get a
tremendous amount of leverage here, 50 it’s very
--important” to choose a biade to fit the.screw, and
--to - provide -adequate body and tead fholes. The
“brace provides enough torque so you can break a
screw easily if you don’t follow correct procedures.

——}eekmg—at —the screwdrﬁer tlps Cross blades onra-
- Phillipsare” aIrnost squarte throughoutFon a Frear-

Other types of cross-slot screws req'umng spec1al*'

- ; -for turning screws in counterbored holes. Sides of -
” the tips are ‘parallel. Their width is equal to the.

" Spiral-ratchet or Yankee® Screwdriver—Pushing

~driver. The tool has a chuck-like end for use Wwith
i+ different” blade sizes and styles—it may even be

S'izes range from hght—duty to heavy-duty types .

-

screw. Apply only as much leverage as you need to
osen the screw—keep the blade tip snug in the

) 'nother way to provide extra torque to dnve
"orito remove a screw is to work with a/driver with
a sjuarg-shgak blade. Here you can u$e a wrench
on the square shank to get éxtra le/Verage You
can ‘also break -a screw this way, .so don’t bull,y
the]db - L.

\ HOW‘T O .DRIVE A SCREW / '

The: most cOmmon error When sta,rtmg a screw is

draw themselves into the wood, s¢ down pressure

is needed mostly to keep {he tip of the driver snug- -

ly in the slot.
You can start screws by ﬁnger—tummg them just

enough for them to catch. Then hold the sérew

vertical with one hand as you put the driver in
place with the other. Once you are satisfied the

screw is penetrating correctly, shift your free hand |
- to somewhere near the tig of the blade so your .

fingers act as guLdes to keep the driver. seated
correctly.

Another way is to hold the screw on. the driver

" tip ‘with the fingers of .one hand while you grasp
the handle with the other hand. Retain the grip
as you place the pomt of the screw in the hole,
using one hand-to guide the screw and the other

~ to'do the turning. = ‘

"Whichever way you go, do__ be sure the vertical

-centerline of' the screw is af right.angles to the
work surface, and that_the centerline continues up
. through the screwdnver Apply minimum’ torque
"until the screw is solidly engaged. When the screw
is firm, increase the torque, but only enough to do
‘the jab. Keep the driver vertical and use as much
down pressure as you need to keep the driver en-
‘gaged with the screw.
THREADING SCREWS .o ’
" There are times when it is difficult to dnve
screws even when you have done a good job with
body and pilot holes. - This gccurs most often with
hardwoods like maple and birch. Don't enlarge

-the pilot hole or smack the screw with a hammer.
These never work. Sometimes you can gefly with
scraping the screw threads against a b of dry

-

soap. This acts as a, lubricant to make’ dnvmg,

easier. A more,professmnal technique is to make a
threading screw by filing off—lengthwiseLhalf the:
threaded portion of one of the screws you must

" drive, Rurn this screw into each of the holes before
you drive the permanent fastener. It will act like a
tap tp pre-form threads so the regular screw will
drive easier Be surg to store any threading screw
you make because i1 Lan be used whenever you ate
in a similar situation.

. . f '#Screwdfivgri ’

A Tlus also applles when you are’ removmg a tight- -

appiymg excessive pressure on theﬁdnver ‘Screws




#Screwdrivers

Spiral Grooved Spindle Locking Ring -

N

Chuck Chuck Sleeve

L

.. | Shifter
Screwdriver Bit - Bits ~&"’

Handle

g 2

A SPIRAL-RATCHET SCREWDRIVER.

used like a push drifl,

Courtesy of Stantey Tools

Different style and size tips are available
for SPIRAL-RATCHET SCREWDRIVERS.
They can also be equipped with points and

-

i

To set a SPIRAL-RATCHET SCREW- -
DRIVER, movk the shifter toward the
chuck for driving screws. When the _
shifter is centered, the tool can be used

SCrews.

like a‘conventional screwdriver. Move the
shifter toward the handle for removing

\.\. .
. ﬁ{ME-NSIONS OF TYPICAL SCREWDRIVERS IN INCHES
BLADE TiP
STYLE OL\éiFéeri}__{L DIAMETEFI? LENGTH THI(::KNESS WIDTH
g 6-1/2 7/32 3 032 7132
AEGULAR ©7.3/4 1/4 4 .037 1/4
Wing Type 10-1/2 5/16 6 .041 5/16
13 8 8 .050 3/8
BI;des w_iih'taper shanks can lbe used in a 15 38 10 060 318
conyenﬁonal brace for heavyduty screw- 17-1/_? 3/8 12 060 3/8
drivrng. STUBBY 112 14 1 037 174
 Fegular 3.3/4 1/4 1142 037 174
5 /8 2-3/4 No. 0
PHILLIPS 6 3116 3 Ne. 1
} HEAD 7.3/4 1/4 4 No. 2
] . 10-112 5/16 6 No. 3
13 3/8 8 No. 4.
STUBBY 3-5/8 114 1-1/2 . No. 2
Phillips Head 2-7/8 3ns 1 Ne. t
6-1/4 316 3 030 - 3ne
d CABINET-TYPE 8-1/2 318 6 030 L 3716
Light Blade 11177 NG 8 030 3/18
13172 316 10 030 3/16
16.1/2 3116 12 030 3116
SOUARE BLADE 758 | 14 square 4 037 1/4
10172 5118 square 6 01 ¥ 516 .
. 13 3/8 square 8 050 Y
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S Screwdrivers

Too small a screwdriver tip makes the screw hard to drive and " The-screwdriver tip should fit snugly in the slot and not be
can break the tip. Too wjde a tip will mar the wood around the wider than the serew head. The width is less critical when
screw. :

round-head or oval-head screws are used because the tlpdoes
not corme into contact with the work,

L4

b
i
Screws are easier to drive correctly Once the screw is.started, use your free hand asa gurde to keep the drwer in vertical
when the screwdriver tip is centered in allgnment :
the slot and properly lined up with the )
screve. .

Both hands are needed to turn a brace, sp you must be

extra careful about keeping the blade tip and the screw mated. When using a spiral-ratchet driver, keep your free hand on’
Use a little more downward pressure on the handie to keep them the chuck sleeve and press with the other hand on the handle
together. '

to turn the screw, Let the ratchet turn under its own power.

6i
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<«Screwdrivers

E
-~ Do Not
* Fila the
Shank
e
; _ i 5 . : . o
Make a “threading screw” by filing off - A bedy hole thatis too smal| for the shank of the screw can cause spllts especially
about half the threaded area of a screw. |f you are drwmg throtgh thin wood or near edges. : : "
. .
5 Ve
® Plug Plflt')ckat \\
L
. \ .
e Taon
: v "
. s
\ -
: \
- \
’ \
- AY
\
. . ; ﬁ
"

Two uses for counterbormg are when you wish to hide a screw with a plug as shown

Chisel or bore a pocket for the screw
on the left, and when you want to attach thick stock*with a short screw,

head when you want to drive the screw at
an angle. *
\ . . L

To tack a wood screw; a small hole is drilted through the
screw head at a 45-degree angle, and then a brad is driven
through it into the wood. Or it can be done with a staple
as shown.

A dowe! can be placed in a drilled hole to help hold scraws
driven into weak end grain,

" B2




SAFETY TIPS ' o

KNIVES:

& Select the right knife for the job.
®  Sharp knives are safer than dull
ones. : -
When possible, always cut away
from yourseH. '

CHISELS

®* Mushroomed heads are unsafe.

®  Make sura tha wark is securely
o . braced.

KNIVES o
© 7.1 have | already  mentioped using knives  as
~omarking tools. A sharp Knife ean mark a thin line
“on wood more exactly than #peacil. but of course
Kknived wre curting and scoring tools as well They
uh he used instead of sgws for cutuing many thin,
mm woed gmaterials such ws avoustical tile, They
S also be used for cleaning aress a chisel cannot
e n_p-h .
lim-Line  Knives—These  huve  un
"‘;Eaccukl; blade wihich can he
notin use. They make a narro
1¢ blade can easily break if
= Utitity Knives—More cammonly used. they have
“ea wider. Heavier blade that is reversible -und re-
placeable. In some maoedels. the bdlade 15 retract-
‘ahlew.ahd fas  two o cuiting, posiions so o small
0’1’('&(’)\"@ can i uaing the entire
hlade. There Cstorave apace in the handle
for exira blades. Kivives are ‘*\;Ercmc&y sham
wind should be vsed watly greap cary.

adjugstable,
retracted ‘when
w, predise cubl but
used incorrectly

CHISELS .

The ohisel probubly evalvad from the knife
Buecause ity peperal functions: fall into g more
feavy Ity “oatenory, 1t s 1.'2t"‘3£__§_$l‘1€(1 ) provide

mory bulk Bbehind the vy voend soand
Jghe driving f i
blade. The in[cm. s 1
whether the feed pressure
“With a maltet. ‘
Chisels can play
to sculpt o oh
working  only
they are wsed 0
ANaking the dhan
loa of gualine f

mrovedd

'h‘lpcd S0
{emd\ WETTOW
woodeutting
sipplied by hand or

e s possihle

hock of wood by
Usually . however.
a7 aveessory roles.
mdch faster withowt
af The wasle wis e
with siuw cuis, This owmmnple miay Seem e
Lreryhy
tration make the
i the job ean
=1

i !uwr\ s e bulk

Courtesy of Stanley lT’oc:is

SLIM-LINE KNIFE with a retractable blade.

Courtesy of S-tamey Tcols

CUTILITY KNIEE with fixed blade. Removing the screws

allows you to ch'ange blades and provides access to spare
blades stored in the handle.

SPECIAL SCORING BLADE may be
used in a utility knife, Blade is tempered,
high-carbon steel and may be used to
score laminates such as acoustical tile.
Snapping #e material sharply makes 4
hreak along the score Iitl@

63




B '__.:..Chisgls

holes “The ch1sel cemes into play to do the ﬁnal

" paring.

* " There is a Jo.ke about these tools which - says

m_you must leam o be - chiseler if you are going
"to be agood w ood\‘uorker If there is humor here,
it is in the derogatoryv”connotation of chiseler.
"The statement is true if .you take. it literally.
Béing & good chiseler does hdp vou be a good

[ woodworhr @ 3

© " TYPES AND SIZES ‘
' There .are many types of chisels:but those you
will find ‘most useful for general woodworking ar

Lcalled . buer chisels or pocket chisels. ‘khe  butty’

__jimore oenerall\ a\aﬂabie It has the shortest--'

-;-tat_acrm too often.
The O\erll length of a chisel

is usually dete

\/

Lhibei isithe more popular of the two andis-the |

blade but thJs factor does not zmpose severe llm- }

%

mined by its type. For éxample, a pocket chisel is
longer than a butt chisel. But there.is a determina-
tion to .be made in relation to blade width which
: apphes to any type. Usually, blade widths increase

from the mininium size up to one inch in 1/8-inch

iricrements. From there: they go up to 1-1/2 inches

in quarter-inch jumps. Above that they ‘grow in

1/2-inch step,s You probably )gvont find woed
chisels with blades wider than 2 inches listed in
any catalog. b
I recommend yvou buy chlsels in sets, keeping
in mind the fact that not ail sets cover.the full '
scope. of blade widths. For example, a four-
“pigce set may ‘Tontain widths .of 1/4, 1/2, 3/4,

and "1 inch. A six-piece set may go up to 1-1/2

inches:. Other sets, regardless of the number of
chisels. may provide the normal 1/8-inch size-
" ingrease increments. The point-is: Don’t assume;
check before you buy. A decent starter set should

s

‘;’ .

SET OF CHISELS often come in compartmented wrappers.
These roll up for storage or can be hung on hooks through
grommeted holes.

The WOOD CHISEL has a steel blade heat treated throughout I%s entire length so that it may be sharpened to hold a keen cutting edge.

Cu!‘t;n‘g Edge

Shoulder

Cutting Edge Beval

i

Handle




Socket’

"_Heavy Du;# :

contain 1/4, 1/2, 3. and i-inch chisels. If you
cgn buy more right off. great. I approve. If not,

R

You can a]wavs add lateron. -

_ GET A HANDLE O\I/IT R

Most any CHigET may be struck w;th a mdllet,‘

OT a soft_faced.hammer. but the amount of force

and has a replaceable handle and’

, . s -

One-piece, ali-steel wood ch1sels are ava:lable although
uncommon. ‘They stand up weil under heavy use. |

yvou use should be governed by the design 6f the .

tool’s handle. The rang chisel,. especially when

~~"the handle is wood, will take the least punishment

and should be used mostly with hand pressure. Bé
sure to keep the blows light when you must drive
it with a striking tool. Modern versions, with
plastic handles terminating in a crown-shaped
steel cap. permit the tool to hold up under harder
use. ' .
Stcker-type hundles have a round taper fitting

‘4 mating cavity at the top of the one-piece blade.

1

Hardwood handles are  still much in evidence
here. They are often avaﬂab’le with tough leather
tips to guard against splitting. You may even find
some withr a metal crown like a chair glide. Tn all,
the socket chisel is a more durable tool when used
on jobs.needing a lot of driving with mallets. . ...
The. heavy-duiy chisel hiis a one-piece .blade

‘and shdnk that passes through the handle and

makes direct contact with a steel cap. You can

see’ -that any blow on the cap passes directly - ok

tirough the .blade to' the Luttmg edge without
putting any strain on the handle. This chisel is
made for gontinuous use with striking tools. Just
because the design is called heavy-dusy, you should

not think these tools are for rotighand-tough work

only. They are good, general- -purpose wood' chisels
and may be used with the same llght fingered
finesse. us dny of the others,

Three types of chisel handles are TANG
atthie left, which is best for hand pressure
and light. mallet blows; §QCKET, which
will take more- pumshment than the tang

HEAVY-DUTY, which has a steel head
that eontacts or connects with the B]ade
and may he struek’ w!th a steel hammer.

;é@u

-+

o

T gChisels -

. t

3

;-




~Front'of ==
Blade i

j__the cavity. Using a mallet'is
'you are cuttmg across the,

*

HOW TO USE CHISELS

|4

apply - the pressure.

E

L

-

e

For most, types of work it i§ best to use one
hand to control the tool and the other hand to
Assuming vou

handed, hold the:blade in your.ﬁl'eft hand with your -

thumb on the-beveled side. Keep your.thumb as
“elose to the cutting edge as the work will permit. ©

Grasp the handle in. your right han

you were holding a hammer. In situatiolis: where
—-you must apply more. pressure, work w1th the end
" of the handle agamst your palm. g

Remember, the chisel is.a cutting tool a super-

Sharp one if you maintain it correctly. Tt will cut

you more easily than wood. In alf situations, make

it a rule fo keep both hands and ghe rest of your
body in back of the cutting edge. ‘;

; The chisel may be used with the hevel e1ther up
or, down dependmg on the work being done.

L
Let the work you ‘are domg determmgﬁ
“whether the chisel bevel should be up or

mdowrr Keewthe bével up in open areas

. Keep?@ down in-confined are’as”.l'!g}f g
shoulder cut should be made with a saw .
b/eff)re you begin chlsellng I~

e

&

The bevel should be away from you
)shapmg outside curves,:

2

/ﬁ - -. u)

A . T

. -~
&

Generally

-

are right-.

effort

Imost as if

’ '/YOU hold the. tool, the
!a cavity, for example

the bevel- Hown/ attitude is used for

. roughmg cuts, the bevel- uﬁs :
cuts. When p0351bLe make d;uts with thekchlsel held i
at a slight angle to ‘the pasg'direction. Thé resulting :
shEsarmg action produces smoother results w1th less

Cut with the grain_ of;the wood whenever you.
have a choice, Mdklll&ﬂ hurnber of shaliow cuts is
always better than a single, Jlea,w,,ane‘ The ;mgle-—ff
between the tool and tile work is determmed by

- the job, and by ‘the amount of material you wish to

remove. Regardless of/ whether you are working

Wwith the bevel up or down! the closer to vertical

7

« perpendicular: For a paring cut—just a mmlmum .
_shaving—hold the ch;;sel almost flat on the work.
To form depressed areds you change wthe \tool_

L]

technique’ for paring.

@

EY

deeper it will cut‘l To form’

work with the chllsel almost

e




" .aChisels

e

sltght angle with the bevel up.

make a serles of cuts that are tangent to the arc you want, Work

sides and-leave a raised center area to be cut down last.

anglé as you cut. Start with the. tool in’ near-
vertical position and decrease the angle as vou push

' &forward. When the bulk Jf the waste is removed,
“ work with the chisel almost ﬂat with the bevel up
10 do final paring cuts. _

Use mallets only when you must, and then in
gentle fashion. Learn to wark with finesse- rather
© than force. Don’t use chisels to do jobs more easily

-accomplished “with “saws, drills, or planhes. Bring
these .other tools into play whenever possible to
. remove maximum waste before you apply the
" chisel.

Always be sure the chisels have keen cutting.

“edges. Dull edges do poor work and are actually
dangerous because they force you to apply more
" pressure. This increases the possibility of slipping.

. - Check chapter 15 on sharpening for . mforma-
: t1on about mamtammg chisel’edges.

h
1

e

" Score outlines with a sharp knife ‘or the -
chisel itself before starting to cut cavities.
. This severs the surface fnbers and assures a
clean entrance,

Corners can be rounded by cutting verti-
cally with the chisel. Keep the cuts tan-
gent to the arc. Sandpaper can be used
for the final shaping.

When working crossgram asina Iap joint, work from both

67




& Chisels

] . " Qutline Cut

Depth Desirad

Parallel saw cuts between outline cuts

will make removing waste materiat
easier, The outline cuts should be full

Start a MORTISE for a hinge by hoiding it firmiy in the correct
position and tracing around it with a hard, sharp pencil.

depth, but the waste cuts not so deep.

Use a knife to incise the pencil lines, pressing hard enough to
sever the surface fibers. 1t's a good idea to incise the lines to
the full depth of the mogtise.

1

k1
H

Use isel at a low'angle with the bevel down, tapping ;
lightly if you use a mallet. The shavings should be uniform and
thin. Work from both ends and leave enough side wall so you

can clean up wrth v?ﬂcal shearing euts.

i




S Chisels

Chisel work can be reduced by drilling a series of overlapping holes to remove the bulk
of the waste. The cavity is then ¢leaned with the chisel. Note how the thumb is used as

a guide. Round ends of the mortise can be left if you decide to shape the tenon like the
‘one on the left,

wiy to make a MORTISE is to
omake & series of perpendicular cuts and,
sahenclean out the waste. Many peopie
is method more accurate, Pencil
edge shows the mortise depth.

Clean up an end by making paring cuts with the bevel up. Jobs like this should
‘always be started by making-shoulder cuts with a backsaw.

Qutline intricate cuts with a knife or
coping saw and clean with a chisel. Take

slight cuts and be sure the chise! is Waste material between saw-cut

SHARP. shoulders on a DADQ can be removed if
vou wark bevel down with the chisel at
an angle of 45 degrees. Use your'left hand
1o control the depth of cut. Finish with
paring cuts.

69




Planes

\\\W‘_—B

he Ould do s controlied icm of viioothing the edge
“ofa hoard if he secured a chisel at @ particular an-
@ in a blovk of wood. The modern plane has
sevolved info o very sop hmu&kd piece of equip-
S, yet the basic concept of a chisel-in-a-holder
INETES ‘
A sialled woodworker wiall rate hand planes on a
o with any esséntial toof, even muugh much of
Cihe wood materials we buy come S4S which

means surfaced or fimshed on four sides. A-lot of
Sihe Smatenal may be oused as-isooespecially when
you take pains 1o ;f:ian for using dimeasioned lum-
ber, But it’s @ rar h.i[ doesn't call for
dressing wood 10 s0m dimensions. Planes
znd thicknesses, and to

ces cut with other tools,
d Jdo chamfenng Jnd
’ \ can tuke off o
> can ;11111(()5[

(-|

)
"~y
=

[
g
(o]
.

5

are used to reduce widihs z

smooth edges and surfa
Thev can sguare and tn
beveling, contribuate w\_

fot of matenial or g
see throueh it Th spplication suggests the
if only

[

v okl

necd Tor a plane in an mu tool box,
Do Temone 1% mm*;r of matedul fronr o drawer or
door that doesn’t close smoaothiy, Thus the plane
becomes o mantenance ol s MEE as.ong o shape
components for [‘T&,?Em.t\,

BASIC PLAN[:.-S )

Smoorh jock, fore. ar
in the hfmf} plane
diffe r;,nws Gre

Crcdater planes all belong
The mujor physicul
r’“?ht Tms may sue-

]1éught is correct 1o i dc—gmc. There is consider-
able overlap in the functions of hench planes even
though ach might be more appropriate or easier
to handle for a particular job. o

A short, ngm plane might be the choice for
some final touches on work that is already level
and reasonably smooth. A long, heavy plane makes

wish 10 remove 3 lot of matenal quickh, A long
plane also spans high points on arregular work so
i's easier 1o b iﬂs; the surface 1o true levelness, The
fongest plane of all derives its name jum.'er trom

The plane came about when :om:Md

sense when vou are working on a rough surface and

»

SAFETY TIPS °

< Blades should bé kept sharp
* Cut with the graln .

is _sec‘h_reiv braégd .

its ability to smooth and true the edges of boards
to such a precise degree they may be joined t0~ ,
gether in tight-fitting joints.

Smooth Plane—The smallest of the bench planes,
this is a favorite among woodworkers. Its length
and -weight contribute to easy handling and it is a
good learner’s tool, although experience will soon
indicate that a longer, heatier plane is better suited
for many woodworking chiores. However, the
smooth plane will never become obsolete in your

shop no matter how much equipment you add in... ...

this area. Many experts use the smooth plane to do
the final finishing work on surfaces previously
dressed with a juck plane. All ppane blades must be
kept keen, but the smooth’s should be main-
tuined ruzor-sharp constantly, and adjusted to pro-
duce an extremely thin shaving. Because this plane
is short, the worker must learn to apply equal
pressure throughout the pass. Otherwise, hollows
may form when smoothing down long work.

i<

BASIC FACfS ABOUT BJCH PLANES

The SMOOTH plane is light and small, only 9-1/4-
inches long. 11 is especially useful for final smooth-

ing.

The JACK plane is longer, 14 to 15 inches, heavier
than a smooth plane and is a goed tool to use on
rough surfaces. A JUNIOR JACK plane is 11-1/2
inches long.

The FORE plane is 18-inches long. White it may
be used like a JACK or a JOINTER plane, it 15
most often selected for flat finishing.

“The JOINTER plane is the longest, 22 to 24 inches,

and heaviest hand plane and produces the smooth-
est and flattest surfaces, |t is ideal for finishing
boards that will be joined edge to edge.




The modern P'a”e properly used, will produce'a smooth, . ' A CORRUGATED BOTTOM has less contact with the work
] R " than a SMOOTH BOTTOM, 'and therefqre moves'maore easily
because there is less frlctlon

An advantage of a long plane is that it can span the high points on irregular work. A short plane rsde:. ‘the valleys and makes it more

d(fflculLto true the edge.

The plape may seem complicated, but a short time spent famlllarlzmg yourself wuth it will result in fmer more accurate work.

Plane lron or Bladé and Cap #

-

3

Lever Cap _——=

. Depth of Cut Adjustment Nut

Cap Screw for Lever

Depth of Cut Lever

Bottom Mouth ar Throat




o fabes it 1s especrally good for omg rough heavy'

-'-Awork when you are brmgmg sto__r’ down to ‘size.

~"For such- apphcatmns set it to’produce a coarse
e chrp because that:. makes th/Job go
P trmes, the blade —OT" . 1ron

St cOnVeX curve so the tool ¢ /'1

“ends. in a véry gentle
n-take deeper brt\s\The

_ ducmg thicker shavings.
" “made. !1t’s -designed to produce the flattest and
"truest surfaces pgssible. lts Igngth -enables it to
span itfegu r1t1es a shorter plane mlght follow hke

ate perfectly %a, .
__e"Plan This falls betweerr Jack and jomter
lanes Qu1kte often it is referred to’ as erther a

convewcurve \mstead of bemg strarght 4Cr0Ss. -

‘Block Plane—This palm-sized tool, good for many
woodworking) operatlons is especra]ly suited, to
smoothing erhd grain - anglr plywood; and dorng
shaving on obhque hardwood’ grain. It works in
such situdtions because its blade is set -at a smaller
angle than those on bench planes and the bevel on

>‘1‘155; apphcatro_ns the block plane produces sawdust-
e g
ting. actron also make it the tool to:use when you

sions where. the size might be, for example, l-inch
~wide and about 3-inches Iong Sueir tiny toals are
useful for odds and efids of light work, breakmg
edges, smoothing feathered corners, domg wood

extremely useful.
SP‘ECIAL PLANES

H

fer. Many

Werght of the tool is an asset” when you are pro—{.;—

. Jomtep—Thrs i§-the. }o,ngest and heavrest hand plane -.

"bottom o,f a’
" rabbet, equ1red in ]omt
* typical example rs.\\sertmg shelf ends in’

e vertl-
‘cal members of a bookcase. With thewouter ane
you can, make the. U-shaped cut-for the.shelf e]

or you cern stop :

. the. blade points up-instead of down. On many of - &=
i5Te instead of sh'a\ymgs Its design and cut- %

need to trirr the erid—square or mitered—of amold- -

‘L ings, casings siding, and- the like, for pldmng‘
L corners, ;é r beveling and chamfering across
'~ the grajn” T%¥s%un excellent foolbox plane even if.. -
-~ Your. éodw ‘ gxrs hmrtecf’fﬁg house»mamtenance
~-¢heres. Refity drd‘}wers and doors are typrcal

uses.

o ~ Trimmers Block planes are avarlable in mldget ver-

"sculpture, -and so forth, Model makers fmd them .

"Rabbet Plane~An L—shaped cut along an edge or
* across the end of stock is called a rabber. It is wsed .

ThlS kind e\f work ca n be accomph

f: and chisels, but “the. pecral rabbet plane\ akes the
JOb easier; espeelall/y ‘when you have mag;/ similar -
‘cuts tomake. \ - }

~Router Plane—Thrs can™ be Consrdered a' all-

pUrpose tool in, the area’ of planing or’ smo thmg

- the bottom ‘of grooves OT just about any regessed . D
_area with a boftom that is parallel to the surface - -

oof the work. Various types of cutters are-supplied

. » with the plajie and these may ] be_posrtmned to

point forward for regular work, or reversed. for-

bu]] “nose work

oes: These U shaped cu
are “ofts

_strarght dCIOSS the vertica \pre%e
short of- the front edge so\t CaQ { be seen.

\\ Lo

\\
.P“S \U‘
TYPES OF PLANES AND TYPICAL DIMENSIONS
- = rypg., | QVERALLLENGTH [ CUTTER WIDTH
' . . ' INCHES _INCHES
SMOOTH L g1/4% C1-3/4
o o 9.3)4 .2
TJUNIOR JACK 11-1/2 I E—
JACK 14 2 .
FORE 18 i2-3/8
JOINTER 22 £ 2-3/8°
. BLOCKPLANES ' : ~ B-_ ' oty
o RN - SR S 1 S A
6 o fasm o
e 7. 18— ]
TRIMMER 3127 . 1
‘RABBET (COMBI 8-1/4 - 112"
SIDE RABBET . 51/2 1/2
REGULAR i
RABBET D512 1
BULLNOSE - . 4 T 1
RABBET - R | 1-3/32
- ROUTER  + 7.5/8 "1!4 and 1/2 .
" NARROW CUT
__POUTER _ v 9 s

stopped” cuts A frequent Jse
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3 Adiusting Screw for depth of cut

L%ver Cap

&

lLever Cap Screw

Finger Rest

12 degrees

} g Bottom ;
w ' Blade or fron

. Mouth or Throat - -
Courtesy o} Stanley Tools

,_5 The bevel on the blade of a block plane always faces up. The
.blade. angle is usually abou1-12 degrees from horizontal because
end grain is more difficult to cut.

.- BLOCK PLANES. are small enough to fit in one hand and
'@L&used_iaumoo.thuig_and_gzam_espemally for beveling.:
and chamfermg ;

A BLOCK PLANE can be helda m one h 'Ad but many
jobs require the use of both hands

v

The cutting arm of me;épur on a RABBET PLANE is held

§ -
!

T . / . above the wérk when éutting with the grain. The spur is
Duplex RABBET PLANES have two positions for the blade. rotated 90 degrees fof working across the grain so the cutting
The fence may be used on either side of the body. arm makes a clean eyt in front of the blade, ‘
. ks : ; .
_ . Handle J /
{ I - / ! .
Forward Plada Position for Stoppel Cuts / : g Cutting Arm
. / ‘f‘ . . . . ¥
"~ Blade ' '
-, Lever Strew
T
N.‘
- j 3 Position for cutting with the grain
- Adjustment Lever B
i .
I Leva £
- .,,7 B
F"".“ ) Fence Lock Screw P
Fence Arm ’
Pasition far cutting across the grain &
Courtesy of Stantey Tools ' . .
o y oL
. e ; - L3 &
s ? 3 . :
; L73



Curtter

Depr.h Gauge Rod

Depth of Cut
I Adjustment Screw

2_Cu tier Lock Screw

Depth Gauge
Lock Screw

Adjustable Fence

 Cuters

Shae for na&ruw work
®

Caurtesy of- S{anley Tools

5

: Spoke"sh'avés" 'Oﬁgiﬁaily' u

_OUTEB.P‘LANE Note Cutter rarkings (o make’ ‘setting the
ch of'‘eut easier Cutters include 1/4- inch arnd 1/2-inch
outers and Vshaped smoaother s

PALM-SIZED ROUTER is handy for tight places, smali
..dadoes, recesses for infays and shallow mortises for lock
plates and other hardware. 4

Couriesy of Staniey Toois

|
Smonth,

d: to form wheel-spoke -
contours, these arsg still used today for similar func ..
tions on wood prOJects They “do ‘belong in-the
plane category even though the basic function is
opposite -that of-a bench plane. While planes are’
used mostly to make edges and surfaces flat, the
spokeshave works to develop, smooth, round off, -
or chamfer concave or convex shapes. . s
The most common spokeshave has a s,trdlght-
blade, but special models are available for particu- °

“lar appiications. For example, a half-round.version

has a concave body and blade that may be used to

-form an edge to-a.radius. Another model with a

convex body and blade forms concave shapes.

SETTING A PLANE BLADE

The assembly consisting of the plane’s blddew-
or irvr-und the blade-¢ap ar¢ Gften called a dou-
ble plane currer. Wiiile the blade actually does the )

‘cutting, the cap breaks the shaving and causes it to

curl.” The «<ip also serves-as a blade stiffener and,
togefhér with the toc of th® plane, acts to prevent
splitting in tront 0 f the cutting edge. You can see
the reIatlonshlp‘ bdwwn cap and blade is critical.
To property st the blade place the Tip on the
flat side of the blade at right-angles to it. Hokd it in
position by finger- -tightening the screw, Draw._the
Ld]'} back as you turn it-clockwise to allgn it with
the blade. At this point the [rofit-edge of the cap
should be well behind the front edge of theblade..
Slide the cap forward —or bring the blade back—
until you have 1/16 inch between the cap and the
cutting edge. Be sure the edges of blade and cap
are parallel; und then secure the screw. You may
chuange this procedure after a bit to suit your own
work habits, but be sure you don’t drag the cap
across the blade’s cutting edge. The 1/16-in¢h

“clesrance is good for general work, but vou can re-

dute it (O as little as 1/32 inch for very fine shav-
mys and cross- grain work, or increase it to as much
as 18 inch Tor ruuuh work. ]nudcn&,ﬂly hlock

' pldm caps do not function like those on bench

planes because the tool is designed primarily” for
end-grain work and this does not produce shavings.

Foliow the directions supplied with the tool
when you are ready..to instald the double plane

cutter in-the body of the plane. There can be some

slight dlffercnus in method or design, so it's best
to ohw the manufacturer’s instructions.

CONTROLLING THE CUT

Three factors are involved--the size of the
often called the throat, through ‘which the
blude prujmtx the wmount of projection, and the
horizontal alignment of the cutting edge in [‘L’ldthl‘.‘
to the plune boftont.
© The rectangular throat opening may be widened
or made narrower by adjusting the round adjusting




U .-"' =
the blade tests. " The throat size can be adjusted
further by movirig the’ Screws securing the frog.

justed--for general smofithmg chores. Work with

grained. When you open the throat, you get thicker
- shavirgs. This ¢an be useful when you wish 1o re-
move stock qmckly, or when you are workmg on
_wood that Has a coarse grain or-is resinous. Re:
member, there is a relationship between the width
of the throat openi'ng and the depth of the cut.

“wide for the cut vou aregtdkmcr

“you.will produce, is, Controlled by how mugh the
“blade projects beneath the boitom of the plane.
-.“The .lateral ddjustment that which controls the

: -18 what determmes the uniformity of the sh‘avmgs

' -,Suggestxons for setting blade projection and
ngle _often say.-to- sight-along the. bottoni of the
{pldne and ¢ use the depth-adjusting frpg and the
Jateral adJustmo lever unt1l the cutting edge is hor-
“izontal and: projects. dbOUt the thickness ofa hair.

it l@aves mueh room for human error. A -safer,

projection gauge Shown in the drawing on page 76.
- If you make sgveral of these with various thick-
nesses, vou will™be orgamzed te achieve various

projection in . reldtlon to the job vou are doing.
You. will knew qulckhr when you are trying to
rermbve too much material. [t will be very difficult
to make smooth passes. edges will- be rough, and
shavings will not curl nicely.
HOW TO PLANE

Always examine the stock ‘to “determine the
direction of the grain SO voll can organize the work
for “planing wirh the grain rather thar® againgt it.’
If you are ever in doubt. you will find the *first
cuts educatlona If made against the grain, they
‘will be rough and pitted and the shavimgs will not
curl smoothly -if at all. Working with the grain.
makes for easy passes. smooth cuts, and even-curl-
ing shavings. If<you are working with old or used

defects that can damage the cutter. When you,
*have a choice. avoid, planing-on a 51de of the wood
containing knots. n

Provide adequate work support Usual]y you can
grip the wood in a vise, but when you- can't,take

do the “plahing” Very long ‘work can be chmped
to sawhorses placed 1engthw1se Shorter p1e(.es ina.

' - nut that controls the assem&bly or frog on which'

When you get the plane’ it will probably bte ad- -

a narrower throat whtn you want tg do very fine
planing and when the wood is very dense and close- -

‘ 'r-.'GeneraHy, é wide opening goes along with a deep-
Cieriduts Sphttmo can occur when the opemng is too -

jhe_ai;tualﬂepﬂq_ofg—u{ or thlckness of Shavmgs —

: "pdrdllellsm of “tHe blade edge to the plane bottom—

—| ~Iever Cap Screw

" There is no:, objection to doing it this way ‘exoept .

more conswten‘h.‘_procedure is' to make the blade. .

degrees of ]JI'OJE(.,UOH dutomamally Use minimuin |

wood. check it for nails, embedded materials, and .-

other means to assurd the work stays put while you .

K

L. .= SPlanes -

9 .“'-'”' co-
Dne Plece Frqme and’ Handlas el Lever_'Cal:l.4"~d'll33ﬂ‘|'“3.“t Screw .

sl

- ! [ . .
" Laver Cap- L \

SPOKESHAVE wath a flat bottom blade. Not all- have blade ! .
adjustment nuts: Théy are a great convemehce 0 check before vt

-~youbuy : o _ . i \‘

, . . ) - .,—.‘ ) \\

- . . - ]
LT ¢ ‘ .

N Cam to. Iaek cap ------ ——Blads

Bl_a_de_ ,C?p

o
< Laver-Cap

.

Screw to.hold cap to blade

PLANE BLADE assembly,

i
a

4 AT w oo

The bladé doeé the cutting, -but the c:'ao brééks and curls the
shaving. Cap and toe work together to keep the Wood from S
sphttmg ahead of tha cuttmg edge S . . s

Y

,
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Slde view of the cap and blade Set the cap 1/16 inch from the v
" cutting.edge Tor general work. Bnng it.as close to the. edge as -
; possible when working cross grain,

.

Cap bcmriy mated to the blade will resuit in-chips piling up and:
. prevent quality work. The correct relationship- between the cap
8 . and blade is shown at right. ) .

HOW TO MAKE A BLADE PROJECTION
“GAUGE: A simple gauge can ‘be made by _
gluing two thin pieces of cardboard wood -

-| veneer, or plastic Jaminate to the narrow

--edge of-a-2x4.. Ad]u_st the biade so it just

. lUuL"I:& LI“‘—' bulldl.l: UI LIII’J lJUdll-l DU DLIIU
to adjust the blade: Iaterally as well as for

-prOjectlon

: Always plane with the gram of the wood as shown on- the right.
'-When vou ‘snceunter a change in grain direction in the middle
of a plece of waork,’ plane from both darecnonsz .
o

L S

o

"blunted edge A round edge can Too long or thin

.can résult from ‘,resu‘lt from careless .~ a bevel will nick
careiess or excesswe . whetting. . X easily, :
: whettlng - : - N :

76

_Asa rul'e, the
" bevel should be a
bit more than two

Too short or thick
a bevel will make
cutting motre

difficult. . times the blade
o : thickness,
L } .
— T = b
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vise can be brac&d against bench stops like those

“«shown in the dgawing on_page 78. This also works

well when you are doing surface- planing. The V—
block also can hold stock on edge. ", }
THE PASS ) ; :
Planing is done, most efficiently when you coor-
dinate the swing of your arms and. body. Stand
with your left foot forward when the pass direc-
tion is to the left. Do the réverse when you are
planing toward the right. This is sugéested SO your
body can rock forward with the ‘plane -action. If
you stand flat-footed with your feet together;

- you wﬂl ﬂnd it awkward to move alOn° with the

plane even when vou are snioothing short pleces
Start the pass by placing the toe of the plane
aj‘._andfmnly on the work. At this point there

-should be a bit more pressure over the toe of the .
A plane than tlsewhere. Distribute pressure equaily

over toe and heel s you get <nto the cut. Work
this way until the cutter has cleared the stock and
you can lift the plane for the return. Never drag
the plane back over the work. This dulls the cut-
ting edge quickly. i
There may be a tendency to relax pressure-and -
- to lift the plane before the'cut is complete. Pay
;specgal ittention to avoid this or vou will get a high
_spot at the end of ‘the stock. It is also possible to
create a taper when yo'u iicrease pressure over the
toe”and relax it over thef heel when you near the
end of the pass. Start the*pass correctly, maintain
uniform pressure. and vou will get strzuggt flat
edges.
Beginning planers often find that while thcy
get smooth results, the planed edge is not'square to
adjacent surfaces. This can happen when you don’t

start the pass correctl\ or when you apply pressure

une\enly during the pass. It can even be caused by
poor lateral blade alignment. Be careful setting
the plane. and do some practice plane handling. A
couple of ideas can contribute mechanical help. A

-kﬁlmple one is to hold a short wooden block under

- the plane against the side of the work. The block

* make the pass.

- is held in place by the forward hand which grips
both the plane and the guide—-the guide moves
along with the plane. The purpose-ofthe blockis
to provide additional bearing surface for the bof-
tom of the plang_ and help keep it flat while you
A better system is tg make a special nght—ang!e
+ guide, attached to the side of the plane wigh small

. C-clamps or screws. This feaves both hands free to

JFunctionAn a normal manner. This same guide can
be fitted with a V- block to help you do bevels and
g:hamfers more accurately.
RLANING END GRAIN :

+iWork with a block plane set to take a minimum

. »cut when all you are doing is' smoothing. If you

have to take off some materfal to bring a board to-
size, increase the dépth of cut and adjust the

" throat opening accordingly. One of the-hazards

of planing end grain is the splintering which occurs
at the end of the pass, no matter what. One way
you can, avoid it is b ing from both ends

toward the center bu,t this poses. the possibility

of getting a high spot.

There are better solutions, The best of all is
probably the clamped-on end-block. When it is
in place you can.eut as deep as you w15h W1th0ut
worry about splintering. The end chamfer also- an
‘do the job, but it calls for a degree of accuracy
between the bevel and the amount of material you
wish to remicve. It’s probably okay when you Just.‘
*want to smooth an edge. ‘ :

SURFACE PLANING P
This kind of, work should be done with a heavy"
plane set to take a shallow cut. Be sure the blade is
razof-sharp.. Don't bear down exu:551vely -you re
not going to cut any deeper than the amqunt of
blade-projection allows anyway, so why tire your-
‘self by straining unnecessarily? Remove the bulk
of the waste by planing obliquely across the
grain. Take strokes. that_ overlap about 50%. Finish
up by working with the grain and with the blade
projection set to almost nothigg. This is probably
the hardest kind of planing work to.do with 0Dy
timum results. Even experts don’t expect a finish
that doesn’t require some additional attention with
sandpaper. However, that is not an excuse for slop-
py work. Th® intent should be to produce a sur-
face requiring minimum additional attention. 7
- This kind of work is often done after natrow
boards have been glued edge to edge to form a
lurge " slab.
huas squeezed out of the joints before you use- the
plane.

RABBETS = . _ .- --mm
The rabbet plane 1s,eqrupped w1th a fenLe and a

stop. The Jence is set to control cut width, the
stop th control its depth. Because rabRjets are us--

ually wide and deep, it takes quite a few passes

avith the plane tg accomplish the full cut. This

. prompts_many users to adjust the blade projeetion

for a very deep cut-—a mistakel Better to make 4

or 5 or 6.passes and end up with a good jOb than |

to do it in two passes and end up with a mess.
Rabbets should be cuf precisely, so be sure to

 measure carefully whin you set the fence and the

depth stop. Aiso be certain the blade.is set correct-’

ly in the plaru If it isn't, no amount of t,xperl'-

handling will produce good results. ,
The most important tautor} whcn cutting a rab-
bet is"to keep the plane Square to the surface of

Be sure to remove any dried glue that ~

e SPlEnes /




+Planes

Direction of Planing

Wuork P
Dawels 1o

Setin Holes

greater on the toe.

Equafize the pressure on both the toe and heel once the tool

- 51arts to cut, 1t is sometimes easier 10 hold the plane at a shight
Ein{ﬂﬂ 10 thl'f_'.'.'r')rk which ceuses g .\hr;—:arm::; Action, Sh;wmgs
shoutd e unform and your motion shauld be smooth.

&
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WAYS TO MAKE STOPS FOR PLANING ON A WORK-
BENCH: A strip of wood nailed or screwed into the work-
bench as shown at the top, or short dowels placed in a series
af holes drilled in the bench top, ar a V-block that will ac-
commodate various width work, can be used as stops. In all
cases the stop should protrude less than the thickness of the
waork.,

Step

Platform

o

Platform
\ Work
i)
e
i 1
F
Base

This jig can assure square edges. The work is placed on the
platform against the stop. The pass is made with the plane on
Its side,

As vou begin your pass with the plane, hold
the taol firmly with the toe flat on the
work. Your pressure should be slightly

Don't allow the plane to dip when you reach the end of the
pass. Continue off the work on the same level you were on

duriny the pass, Lift the plane clear of the work for the return.
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the: work and the fence snug against the side
throuﬂlwut the pass. Use one hand to do the feed-
ing whﬂe the other hand acts te maintain a good
rddtlonsup between the plane and the work. Be
sure the 10e of the plane and the fence areiin good
position bLfore you make each cut.Maintain just
enough pressure’ throughout the pass to l\up the
blade cutting evenly. 5

A rabbet that does nort go the full lungth'o’f the
dork is called stopped or blond This design cails
for two special steps. First. a fullsize notch is
formed at the blind end of the rabbet with a chisel.
Second,- the plane-blade is ser in the forward or
“bullno%_e” position. Then,
in nommal fashion.

: - {The rabbet plane will work across the grain, but
'3be sure: the spur is positioned correctly to sever
swood fibers i in front of the cutter. The blade could
NOt cut cross-grain without considerable splintering
uh'_gl ﬁ‘alhcring except for the slight pre-cutting
‘done by the spur. The spur is actually a tiny knife
B ll"'pn)i\uls below the hottom of the plane. [t
mu~,1 be kept sharp. Because it s sifch g small item,
Coshi rpening is easiest to do when vou hold the spur
“awitly pliers and whet the edges with a small stone.
DADOES .

“One of the main functions of the router plane
is smoothing the hottom of* U-shaped grooves.
~MWhen the groove is formed gorosy the grain it is
called a dudo when v is Tormed wirh the grain’'it
is called a ¢ Often. the cut-action used to
form a groove is called plowghing These are tech-
nical terms and otten ignored. The single word-
dudfeo s often used 1o desoribe any Ushaped pars
ol u joint regardless of s relationship to grain-
direction. I mention them 0 avold any confusion
vou might have with project plns,

The router plyne of an
than o comnlae _i‘orm_-cr' difticult to form
dadoes l}j‘ srooves withoutl making shoulder cuts
with oosaw firsts are asuatly made with a
bucksagw, ftred with g ;\ML\ of wood to ventrol
the depth of the cut. After the cuts are made. vou
use I}u router plane o remove the waste between
them. Don’t try to do this in one pass unless the
Usshape is very shalew. Itis usuullhv wise to muke
_ several sefting the cutter in the plane

FraEY

15 moTe AU sSaTY

Is Ve

These

PUSSCS,

pends on. theydensity wlthe materidl. Forexample.
it is easier to eyt ping than maple or birch. A wise
Judement isnt Jitficalt 1o reach. You are cutting
too deep anvtinie you must foree the tool. Mini-
prum-depth cuts are easier 1o do and ustally result
in better quality work a

Like the rubbet fnlane. the
stopped cuts, The technigue
with chisels 1o form a cavity

form
Work

i .
router g;;'! b

IS the sanv.

o

the cutting proceeds’

[l)()]'

.

for a deeper bite cach ume. How Jdeep 1o hite de- =

at the stopped end

ing.

' ':'Planes

Set your RABBET PLANE to the proper depth and width for,
an;L-shap_ed cut. Be sure to make all passes with the fence snug
against the side of the work.

of the cut.and place the plane’s cutter in the for-
ward or “hulinose™ position. Then plune as vdu
would normally. .

Of course. the router plane can he used to
smooeth the bottom of aay—depressed arga. When
the area is teo wide for the pluie to span, veu .can
work by attaching a piece of plywood to the bot-
tom of the plane. Holes are provided for just such
a purpose. This fulse bottom should be sizeds to
suit the work. - . ’

PLANING C URVLS
% The spokeshave can be used for maiy jobs, but
its main function is o ghape or shioth curved
=surfaces. The tool may lm ]7Ll~.|kd 1(5} pulled, but it
should  always cut widr the mif}m. Work with
minium blade projection if v are just Smooth-
The depth of cuf may hc;"incwused when youn -
are -using thestool to creafe u shape. The ldst
passes should be 50 fine the job will require a
minimum JIHOLEHI of sanding for the fingl smooth-
mg. _ T

Muake long. smooth, uninterrupted passes so
vou will avoid -bumps which cun result when vou
hesitute. mid-way. Remember.-a flat-blade spoke-
shave makes 1lat cots. To |7IOL11|LL a rounded edue
Or U Contour, ‘\ ou-must L()”S[JHTI\- chinge the tlt
of the tool to reduceithe “width of the {lut lo[mcl

on the previous passt 10 like using mamy tiny .
stralght lines to form! ..l cireles The visoal ellect isy.
&oeurve cnal smooll\m” with mmdpln actuidly

nakes it so. ‘ R

79




: ) R E s . ) . '_ & . 12 \
; Planes | - ' Co o

An easily made RIGHT-ANGLE GUIDE assures square edgas. BEVELS or CHAMFERS can be made by holdlng the plane at B
- Cut:to fit the shape of the plane, it can be attached with '~ _the.correct angle throughout, the pass using your free hand’ for
i 'fclamps as shown or with small bolts through holes drilled in: “extra guidance. Carefully mark the edge of the wurk w:th a -

the side of th_e;tool. : pencil before cutting. ke

Right-angle guide may be used for bevels _ e i

: and chamfers when you add a V-block as

DU ] - "1 shawn here.-Width of the guide should be
' y adjusted to suit-the work. 7

Scrap

%?— Right Angle

L3}

“ing or-beveling.

-

L
1. Guide ) . ’ i \.
’ |
, . . . |
i ™ .Block ‘ To gssure a good cut, you can clamp a:=’ | \
o scrap biock to the work as shown on = I .
L . -the 1&ft, or you can use a scrap piece to |
o - control the angle When domg chamfer- | -

. To round off edges, rotate the pidane between passes. Each

pass makes a flat cut, The narrowdr the cuts, the rounder the
edge.

~..Splintering-may occur at the end of end-grain cuts, even if you
decrease the depth of your cut. P,!;event it with the methods
shown on the next, page

4




' “PPlanes |

‘Splintering can be avoided in at least two different wa\)s.'A
piece of scrap can be clamped to the edge of the work as shown'

on the left. The serap takes the splintering rather than
the work. Chamfering the end of the work as'shown at

right will also reduce the chances of splintering.

BLOCK PLANES work welf smoothing p_Iy_wood edges. Use
minimum blade projection and maintain full contact between

plane bottom and work edge.

a

When \}ou want to remove a lot of material, make ob!idue
passes across the grain. Don’t try to cut too deep — make more

Block planes can be used to round or chamfer edges on
circular pieces. Passes are made acy0ss the edge rather than
: B . passes instead.

along it.

L




“Planes

Arrow indicates the part of a stopped rabbit:that must be cut ROUTER PLANES can be used to finish a dado. The job -
w:th chisels. Note the blade of the plane is |n the forward, or should he’ started bv making shoulder cuts with 4 saw as shown

) _bullnose posmon ) ; g at left. : f & \.ﬁ

o Arrows point out the~part<pf a groove that
" must be cut,with a chlse\Whmka router
. Pplaneis used to make a stcpped cut

Making DADOES can be done guicker if you femave the bitk - - *Wide depressed areas can be smoothed if you equip the router : )
of the waste with a chisel. Use the router plane wnth aV- cutter

plane with a special bottom‘to span the work area, Be sure the
for tinal smoothmg plywood is thicksso it won't flex.




Planes .

A good job'with a Spokeshdve will leave Iittle work to be done’
) with sandpaper. Start‘by using & %trip of s*mdpaper asif it were
tool at g du‘ferent aane for (’dCh pass wh\en you afe {ormmg a ghoc rag. Finish by sanding in line th the gram

a contour

Lske a block plape’a spokeshave will do a
“good job, of chdmfering o roundl,ng ecges =
of circulzrfiieces. On jobs |I|<&~$'h15 you,
can1/ol always work with the ggam but
t)/ as much as youcan: ol




SAFETY TIP$

-

:I i
Use handies on files & rasps. .
Don’t lat the teeth abrade your '+ -
skin, ~ ¢
"

Tools in,
formers Lr}{e “the Stdnlxey Surforms™ .~ abrasive
_pap Is and’ scrapers. Many are designed for final

;/her tools,, Others—rasps and . Surforms in pars
thUldI’ -may be used to do-a considerable amouitt;
of shdpmg.dnd are often used for creating contouirs
other tools can’t handle. Examples in¢lude handles,
: p_ro_]ects seulptured and
craft or art projects.

AS au,essory tools they can Often right a wrong

joints,

must receive.
FILES AND RASPS

and‘d rasp is-in the tooth arrdngement T{asp teeth
have been cut individually; file teeth are contin-
upus: Rasp teeth are specially designed to cut soft
materfal with minimum clogging. - Large spaces
‘between teeth allow waste lg escape. Files have
- .{ nothang but- teeth soft, ddheswe aste can collect
¢ easily.When this- happens the Hle clogs. ZEven
hough the teeth are stift . sharp, they can’t cut.
: The spaging. of the’ tgeth and the dngle at which
they cross. the surface of the file i called the, cut.
i Teeth Pha‘[ run diagonally  in L()ne direction ars

r@ughness as coarse, bastard, secoud citt ot smooth.
Rfughriess is also related tor the length of the file.
Thi longer the file, thg rougher its cuigwl! be. It is

I6-11rch ;oarsu file will
begrougher than a 6- mch coarse: file. Files can be
- used for’ smoothmg in-a progression of leiser
:' degrees of coarseness. For example, you can start
~witha 16-inch bastard for roulrgh shapmg and v‘/ork
: to a 10-inch’ bdstard to: b1rng the form to the
pomt where it can be finished! with Sdndpaper
Most frles are avallable 1ﬂ two sh&pes IBlunt

(*, s

“ups -orifor smoothing surfaces prepared with-

i) splrdi forms contoured arms and legs for furniture,
' in-the-round; _

For exdmple they :can také off a fraction of ma-,
:_tSIldl 80 a tenon fits a mortise--just so—or open up’ -
S o bored hele that’s o little too tight for whdt it

A,

Ihe bpsic ‘physical differeiice between a file

Y3

4

Tools For

Shapmg & leshmg

15 area Include ﬁles and.raspsﬂ;pemal. e

have more atea, “but taper files can be used 1n
smaller places

of files. Many of them shouldnever touch a prece
of wood because they clog so easily. Files most’
useful in a wood shop have a bastard cut and are at
least 10-inches long. A few other types are usefu‘i

wrth'-para_llel ec_l_ges, and taper, which is narrower =
at the point.; Blunt files cut faster because they”

There are ‘literally hundreds of types and sizes

for sharpening other, tools. These are discussed’ in L
- chapter 15. You may-also have dn ocgasional use

for files to smooth metal. Examples are smoothmg
a cut made by a hacksaw or femoving burrs from
"hardware. The chart. on page 86 shows somg of the

* brasidy types and.shapes of files with SL\gEBSYlOﬂS

abg¥it when you might need-them.

Files and rasps should never be used w1thout
suitable handles: the tang is sharp enough to pune-
ture yvour hand easily. ‘Handfes come in different

“sizes, but they are fairly interchangeuable. For this

reason, many shops havea good assortment of files,
but- few handles. That makes it possible for a
< casual ‘person-who wanté to'do only a few strokes
with a file to skip the chore of nrounting 4 han-
dle.-
mend you buy a handle each time you add a file
. ot arasp. Don’t mount the handle by smacking it

with ™ a hammer. Instead, insert the tang finto the

wzg!e cut. Teeth” ‘that cross each other are called -
double-cut. Both cuts are elasst)‘led according to » FYobutif you overdo the ruppm; you run the nsk

. ___negessary_to specify the kind.of: ﬁleyeu want-both—-
L byl roughness and length- A

handle-socket and set it by rdppmg the handle,

M

Mo

Handles are not that expensive. =l recom- -

“smartly onea solid surfiace. The tdng wilst fit snug-'

Cof splitting the handfe, . ;

File worK is usually a two-hand operahon—
one hand on the handle, the other near the point.
ﬂllﬂro}(e is supplied by the hand on the handle
while either or both hands contribute feed pres-
sure. You make deeper etts When both haudsm‘e
bearing down of- cougse, bgta gxcessive pressure
should not be necessary, espeually when you are
using gourse files and rasps on wood.-

Be careful with the hand used near the point
Lacerations can occur when the file moves ami)the
hand does” not You /(,an wear a glove on *o’ur
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‘Point ) ™~ gafe Edge with no cut at all

FILES are ess_en:.tia| tools for srﬁoothing:'edges and small - . STORAGE RACK FOR FILES AND RASPS: A siri;'iple rack

" eurves, ;o ) . ca’r)j.,b‘e made to protéct yourjfiles and rasps. Bore holes. ¢ '
: a ; .in.a piece of 3/4;inch stock and make two saw cuts fram ¢
..+..one edge to each hole. Attach to a piece of. 1/2-inch ply- %
" wood and-hang ¢n the wall, - " . “ i -
<
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DOUBLE-CUT : ' :
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Wood wajste cioééfile'ieet_h, easily and quickly. Files will not cut if‘i"the wa'rkte piles up, so clean files frequently as you work,

&
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FLAT files are made in bastard

“and smooth-cut, used for fast {_

filing of flat surfaces, and havé

double-cut o their S|des smgle-

cut on edges.

L © . THREE-SQUARE files have

.B0-degree angie with double-cut.

gl hey are good for cleanifg out
sharp cornérs, Edges are sharp”
but not cut.

; L
*v ) . ;tr ' ] Z‘

FLAT LATHE files are single-

cut arid have safe edges;-are avail-
“able In basidrd-cut, and are used

mostly far metal-lathe work.,‘ -

SHEAR-TGGTH files are'avail- -
aprle in flat and half round’ and
~-gingle-cut on both sides and
édges They cut smooth and fast
5_,§rr| Wood as well a¥soft metals.

_ ROUND files are used for circu-
lar openings and curved surfaces.

They taper to a biunt point and
are avallabie=m vanous cuts de
pending on size.

s

et A
R
Lo =

WARDING files have uniform
“thickness and tapering width,
They ‘are the thirinest.of the reg-
ular pattern files and, excellent
for narrow spaces

HALF-ROURD Files are used on

flat and cencave surfaces and are

" available in a variety of cuits.

to. remove’ waste.

‘z_.

-86

free hand Ior extra proteet'
sure it is not a floppy on
apparel that can snag is a hazaf¢ mn agy shop.

Cl,e'm files frequently, but not by~rappmﬂ them

_ on a-hard Suriace as_ fiany df)
<~ -hrittle, and they can chip ot bredk [t is best to

© 7 use a-soft wire bmsh and stfoke acgoss the teeth™
Lomematlon file.

_card d_and_brush-made- fepth}S—chrppeee is-avaitable T

- One side has a mat 6f soft-lrgn wire, the other 15,

. matted with a fiber. mdterfal S0 'Y0U are eqmppeq’

for - stubborn Qr easy waste removal

Teeth are too clogged for-

e plck out the waste w1th a. 1tmgth of stiff w1ré

Files ure

A “special

it you -wilsjh. Be
#v type of loose

hard but

“mv on-soft or resinous material -

RASPS. " X # o PR -1‘
- FLAT.WOOD RASPS have the same shape as a flat | -

file with a rasp cut on both mdesxand single-cut on -
their edges T ! :

! CABINET HASPS haye a rasp ‘cuton the fiat and
round side, smgle cut on edges e

.

/J‘
:
- "\ [ .
- : / } :
‘Don t use drmwl or similar tool' : ' P
! On oeus;on 1 have cleaned: wood clogged files
"and rasps by eoakmu them forl a few mmutes in i ,
©warm water and detergent—then working gf’rem S a

with the file card. Be sure the ﬁle 1s Lompletely
dry before you stere it. -~ - - ﬂ
A common technigue—often used when work-

is to stroke thes

7 fHre-teeth h"h’f‘fY"WTfh ammf (,heT_lITHeTére Tﬁng LT

| <
When spmé ‘have dusted the tool Wlth talgum powder Both |

the file Card you can

This prevents an adhesive bond- trom formmg be- |
tween the ‘waste and the file - teeth.

ideas work to mmnmze if not f:hm'lnate L]Ugcrmg’
Y R
.
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- SHOE RASP ié a popular combination. Each side is half rasp and half

double-cut. its edges are flat and safe, but its ends-are cut.

Onre side is flat, the other oval. . ‘ o i
i‘ 2 - ‘f' : - ' i . “'..
¥ % ! . : )“f .
i IS - . . .
I APPROXIMATE StZES OF RASPS {Inches} -,
] ., N ‘ g
\ LENGTH
L o - . = - :
NAME i [~ ~_* 8inen alinch fiich 12 inch T4inch [+ 18inch "
' ' ] - I, § -
T | WIDTH| THICK. | WIDTH | THICK.| WIDTH [ THICK. | WIDTH [THICK. | WIDTH| THICK: WI%‘[H THICK.|WIDTH [THICK;
. ; ' : : - . : ; ;
™ ] - D ; = S T T = i
CEABINET [ vine; ane | 2emm2 | e ‘ 1:1/8% 9/32 [1-11/32] i1/32- |96 | 3l
“ i | . | . i . . - I‘tl .
- ~FLAT. ' ] : | : g
FL | 5/32 31732 | 11 - 32, .
1 WOOD'RASP ) 25/32,| 9132 . 3173 ‘ 132 1 8/32 | 13132
"HALF ROUND | 4. . N | PV PP [P !
SHGE RasP A8/a2 1/5 25/32| 8116 ] BBz 38 15{372: | 11Ja2]] dne |
N N I — i = R e :
 HALF ROUND PRI P o y .
| WOOk RASP- / 78| 932 | 31752 5161 11116 .11(32 X
% a ‘ . E
& 3 L r
- ) i 'y i ": boor
i { - /o AR ;

Use ‘t'tie_?"‘r'asp‘s flat side for outside curves, lt‘cuts' on the forward
strake, so aslight lift on the return is wise.d} t requires little"
" pressure for cutting, especially with soft Woods.

/

v = . v I
Use the round side fo_r shaping convex forms. Rotate the tool
as you stroke and use minimum pressare as you approach the

‘L

final shape, Use sandpaper to gomplete the joh.
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S FORMERS
1 . "You “can’t help but’ “think of cheese graters

design and action are similarr The resemblance
probably one of the more mgemous ideas to

tlme -
; 2 Sometrmes called Surform® ;tools, their blades
o ~are tool steel with hundreds of razor-sharp cutting

frorn thé work. Escape routes for wafte are so'
' enerous it’s almost ~impossible to clog these
ls In addrtlon to farming.and trimming wood
hey can. be used on plywood, compos1t1on ‘materi-
1 Aasphalt trle hard rubber, plastics—even non-
errous metals.. Replaceable blades are available
n- regular or fine-cut grades.. The latter are de-
1gned to take a-fingt bite and*are best. #sed for
uttmg ‘metal and dense wood materials,

v : Thess tools can remoyve a lot of -material or a
2 1ttle an they can do it-guickly or slowly. Much
epends on feed pressure and the attitude of the
{00l in relation to the gram In: general you work

" and then gradually swing'to an in-line stroke as'you
approach the shape you want. Be careful when
shaving.

tool! as.
teeth will overlap SRR f

Howwou grip ‘the ool,depends on its deslgn.
Filé types are held just.as you would a convention-
_'al file/ or rasp. Pod::ket’ f‘ypes are made for one-
: handff operation. Pl ne, types .are gnpped pretty
‘much as you would 4 regfilar plane.
: rice  you have t%ecbme aequainted with these
toofs it’s quite likely, you will reach for one fre-
qgently instead : of

emember they
ulk of the work beﬁore you finish up w1th sand‘
fpaper - - _ _;,*
.”~/SCRAPERS R

- Scrapets are not as w1dely used toda A

were once 51mply bécavise “good sandpapeg‘i‘s S0

. inate ' scrapers completely can be a mistake.
. / " A Tecent,! personal experience proves my point.

-emerge in the area of hand tools in- qulte some,

|~ edges. Each edge acts Tike an individual tool and .
. has its -own”™ throat to lift ;and. rethove shavmgs

narrow:. surfacés because a Cross-geain -
. stroke can cause splmtermg and featherrng on.
~edges. Decrease feed pressure as you near the end

“of the job. Keep changing the position of the
ou stroke so individua] cuts made by the :

-la file or’ a ra$p or a plane.
_formihg *ools— they dd the -

as they

/. avarlable iIt"s -1bgical” fot” “this to Happen, yet to.
g

when you look at these tools because the:tooth -

ends there. These are~most efﬁcrent cutters and ~

L

N

“frem furniture you want ‘to refinish, smoothing -
. rilges left by ﬁlamng befere you sand, and pre-

- [,_/ . - ..\.‘ .
There are 51tuatrons in the shop when it's wiser*
or better to use a scraper than sandpaper or anoth- %

er tool. Examples are removmg old paint’'or varnish

linfinary sthoothing of boapHs that have been glued

_edge to edge, especially when hard glue is evident

- tempered, thitisteel tool available with eithek a- ¢
- straight or a curved blade. It’§ ‘held firmly wrth

. to a: slrght. curve by pressure of the thumbs. In use,
©itis.held -at amangle of abolt 75 degrees off. hori-

m'expenenced workers say thatpushing is better, but

‘at-an anglé o the grain to do the basw formmg
Wthers
- shapes are useful-for making furniture.

. mounted in a frame with. mtegral handles The:

" for.general work but is especially good o irregular

- for workrng inj close quarters
o SCR PING- | =

.- strongly ds you ‘must to keep the dlade cuttmg
_Follow- the instructions in chapter 15 ‘for miain-~.

‘along the joint lines. Th

. the grain. One thmg .
produce’ shavmgs nol@st.‘ Dust ‘may- 1nd§1cate a

e used to be many dedi-,
«cated craftspeople, and §till .may .be some, who.
preferred *scraping. l'lardwoods over sanding bécause .
it ‘gave a surface gleam they could not duplicate -
‘with sandpaper. :

Blade . ScraperS*The srmplest scraper is asprmg—

toth hands between thumb aid fmgers and sprung .
b

zontal and may either be pushed or pulled. Many

{

R
I think the stroke directiondepends on the job and*.
sure—the. scraper should -

dull edge.

Blade scrapers are avarlable in different shapes X
Some have’ both a concave -and_a convex-edge, - -
resemble  French tcurves. These  special o

N3

Cabinet sth ller blades

Sciapers—These have
handles are raised abovethe bottont of: the tool
so Wyou don’t scrapé 'your hands while you are
scraping the work. The blade is. adjustable for
projection and may /be bowed "to a cerfect.arc by

using a-Special tlm@b screw. The tool may be used N

grain and surfaces other tools can’t conform to.
Double-Edge Scrapers—-These “have Blades with

' right-angle lip secured in.a long or ashort woode_ S

handle. Longer, handles let you apply nore le‘vera '
and such tools are of gn used to scrape wall.
An_ this type, blade w1dths run from about 1- 1;2 S
{b.about.3 m&hes so-tha-tools-ate viry conveni g

Ty

Ty

~ Whetiever p ssrglre, SCTapeso strokes are par: llel

. to.th grain.o Jhegwoo‘f Cut with. the_gz:amarather I I

than ‘against 1_,. Keep pressure constalnt on the tool | l[ \
throughout the stroke and bgar down only as "

> an oak threshold To avord removing the door so
dozen varpes over the oak with-a scraper and the

. but notiso eas1ly or’s0 qmckly

—~—-Anoutside” door  had settted smough tobind™ onJi

i , SANDING
= . job was idone. Sandpaperwould have done the _]Ob

rectly

tammg‘.th‘e outtmg edges. . Edges that jare not cor-:
a/pened can do-more harm thah good

.\_ Y

l




PLANE TYPE formers have handles like
conventional planes, Start withroblique -
stgokes. Keep the pres.suF‘e even from heel
1o-toe. Dont try to dig in,

'

. e

CONVEX FOBIVIE RS are good for gentle curves with a radius equal or 1arger than the
tool s : ¢

ROUND FILE formers can be used to
enlarge holes and to shape. or f:nlsh .
_decorative, cuts.

HAND SERAPER is used for final -

‘smoothing before sandpapering. A good
size is 3 by 5 inches of 035 -gauge specially
heat-treated steel.

~ *Finishing

7
pad
W

MINI FILE formers areifine for slitting,
notching and grooving, The.blade is only
1/2-inch wide and functlons well in tlght
places : i

SHAVERS gut on the pull stroke and are
desigried fof one-hand operation. When

needed, itis all rlght to apply pregsure on
-the toe Wl‘th your free hand.-




N '-chshmg

lax W1th ﬁnal sandmﬂ

- ing

~get to -the finishing.
- Actually,

fess1onalﬁlookmv proje
' amateur

. 1éft by fabrication tool
but

intend to paint,

' by varioug degrees in r

'-.‘the last tool job and the applicatign of tlie finish-
atsaof stain, paint. varnish or whatever.
[t's7an area that causes different reactions among . the wood feel§ satiny smooth: What grade you start
“workers. Sdme rush- through a project so they can

there are no options here. How you -
“sand will’ make the difference between J pro-

~-Sdanding does take some tlme but it’ Sr rLot dif-
ficult to do.'Its purpose-is to rem?ﬁ{a“’any marks

ze all surfaces so the full beauty of the wood and
1ts' gram will be brought out bysthe finishing coats. R
"Thas may not apply so much to a project you

“to-hide goofs or laxity: sreally 1snt the way to go.
Pdlnt{IS not an infallible coverall.
“Sandpaper is a cutting tool. It removes wood

the abrasive. The _f}nef the "abrasive, the less you

" can see or feel the ridge -left by each piece of’
- grit. In general, the correct procedure is to work
through progressively finer grits of sandpaper until

This is the step between

“with depends on the condition of the wood. It
do%snt make sense to blindly follow the general
rule If\the condxtlon of the wood is good enough
that the optimum can’ be achieved by working
with fine-grit paper only Much of the wood.we
. buy. is ig pretty. fair shape, so examine it to see
: how fou can get by with the Jeasr amount of
" work- Th%? grade% of sandpaper most commo_nly
used in woodworkingare 1-1/2, 1/,2 0and 00.
The terms opén- -coqt or - close-coat - tell
you how much of the backing’ 1s‘covered with the
dbrasgve grit. Close-coat paper has overall Cover-
_age—open-coat only, 50 1;0 70%. Close-coat sand-.» L
~ paper will pfoduce; the,” shoothést Jinishes buttit -
aclogs more easily: Th/z{f si why OpCI‘l-COdt abrasives '
are selected for wprkmg on” old wood: and for
removing old ﬁmshes It is also-a good choice for
'softwoods and resmous- woods Firmer sandpdper. S

Others do “the opposﬁte

-
wfE.

ct and one thqt SLI‘Sde

s, and to smooth and equal-

relying on.a thick coatmg

elation/ to the coarseness of .

:f : »\ -
. '/"J’” i v T
e iy '
B ; - ! .
IDENTIFICATION OF Choose from these. categorles m re}atlon to L )
" ABRASIVE GRITS the condition of the wood. §08me jobs can be -
3 ) ~ done by workmg with the fyne category - .
30 OFI|V - . ] .Handla : L -
NAME | GRITNO. | GRADE NO. ' GENERAL USAGE . |

_ e b ._490 _____ Fer po!ishinjg and smoothing’ %)" i : r
' VERY . 360 between finithing coats and for | .. I

’ EINE T30 smoothing t?i(e final coat. Use ' 4
R BT after applications pf staim;-.. .

“Sa0 shellac or segers; also for .
"52—0'—'—‘— superjfme flrilsh on raw wood. ;’ e i
\ ?’ -

A 180 .| . Forthe final Lsmoothmg before% . —~Blade -

‘”HFINE 150 the apphcauon of stains or | , . )
g 120, sealers. -} %\ I‘I‘- - | Ha,ndiad SCRAPERS come with re-,

T -

A L_'@O_ A " Eor. :ntermed|ate émoothmg 0 _ placeable bladesfand are useful for re- ‘

N T80 | prepare 1 T.he woodjforthe fine rmoving paint anﬁ glue, as well asg fur ‘
FNMEDHIM ; R Tt i e »74waot} scrapmg~——— b "
R i 60 sandlng and th remove any re - : !,' B LR

" . \ : | mammg rougf\ness . ' .

Lt | S g :

v '\; ) _5_C) [ 1T __ . For t\mtlal sand} |‘ng when nedes- . iﬁ
CPARSE LA L w2 | _sary and to.p dyood — o
] 4|‘ g/ 2 | for medmrTx aﬂd ‘fln‘e work L ; o o

.J.V{;_,RY ___39_’_; _____ 21/2 ¢ For very rough work orily. ' .’: : ; ’

\ CC_%?ARSE _24_751___.____1_3;.__ " May be Used on unﬂ!aned :

Lo 20w 312 ~ wood and 15 often u#ed in' . o
P _,\ 18 ‘ Y _placeofa fﬁ‘ie to rouFd edges. SN g2

" e . S . " . [ ke
- { / N ) " | LT J
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“Finishing -

*

i Thumb Tack
" Block ¥
N

Felt Pad

3
X

; - &
SANDING BLOCKS can be easily madé by wrappiné sand-
paper around a palm-size block of wood and securing it with
tape or tacks. A piece of felt placad under the paper makes a

_softsander o e b m e

QOverall size of black
about 2“x 3" x 5" .

Slots = About-3/16" wide

. .. Cut edges to suit -

. Another sanding block can be made as shown above. Sandpaper
is held in'place by wedges pushed in the si#lts This type can be
shdped to any curve. Be sure the paper is held taut.

.

# J b
, N RN
N
o E ‘ - - BASIC FACTS ABOUT VARIOUS ABRASIVES o ‘
iy . GRITS il ' USE ON : —
— A — 5 GENER%LLY = - - )
TYPE - . wo ¢ ) _S‘ @ g | AVAILABLE "o |- . SUGGESTED APPLICATIONS
. gglcelezi 2| T IR S FET N 1og ] E g
2 SEixE|[s8-E] % @ . 0 ¢ 0 L 2 -
i Ly [@PRJUL SE L= |0 >0 g | = ‘ . B
: ELL‘NT | % . X X ” % 18" % 107" sheets x | Roughwork: finishing chores: lacks tough? -
P%PERE L i M © s 1AW x B packets N nesg and durability. ” o :
GARNET - 220 (120 | 80 50 [ 30 & x 11" sh % | Excellent general abrasive for aII woodwark-
PAPER . 1 A c 4 D D D * S ?Et? o _ing projects. T . . -
ALUTAINLM " 220|120 | o | s0 | a0 i for h < lastics and A
OXIDE ) : Al c B | p | p |TexMiisheets X X Srii? r:arte?i;cli:\'r?ggsr;;f‘t: “pesteane R
[PAPER - . : . : long lasting.
[ ALUMINUM s T T - o
| OXIDE" " T 120 80 50 a0 | m"bﬂt forr‘_n _fgr dxx 1 Qoth-bagked bg_\ts are very s_tro_ng and area |
]'_CLOTH"” - B R I T B , “lelectric sanders ¢ first choice for power-tool sanding.” = .
I SILICOR e B o B .
. CI;R%?ETE' “ agd | 300 | 220 . . . Very good for wet sanding after primer ;oafLH
WATERPRUOF | A A oA 19" x 117 sheets X X and between finish coats: can be-used-with
FAFPER : " 1 _oil_and-srritar | Iubncants or water.

NOTE: |6tter designation followmg the grit number |nd|ca,esjha_degme-af HE_*bLTlty of the back\ng A

mdmates a.thin, soft backlng—C and Dindicate progressively stiffer and tougher backings.

91

'3




“Finishing -~ «

Smooth rounded edges by using a strip of
sandpaper like a shoe polish rag, Begin )
-this way, but shift to stroke with the

grain for finishing. You can suppart the
-paper with a piece of soft carpeting as well.

3

. A stationary sanding block can be made
for smoothing small pieces. The paper-is

- taped or tacked to a large bloek which

. can be secured to a vise or with clamps to

= your bench. . , :

A

Suit the baek-up block to the work you are“d"oing Hert sand- Standard sheets of sandpaper can kasily be cut b’\s}"-‘hélding a
paper is used to widen a dado. Sandpaper can be wrapped . . hacksaw blade firmily as you pull the pap@r agamst the serrated

around d@wels for.use in tight places as well, . edge.
- ) . - | " " )
: . | T
S T S S
) Plage yaur flngers sQ the sandpaper mates with the conto'urs of A piécé of the molding you are v;brking on can make a sanding

- lrregularashapes. Use the edge of the %anding pad to get into =" . block that fits exactly. Here the edges of the block have been
_‘crewces and COFNErs. : K sawed off 5o it will fit the major contours better.
T -




£

_ferent styles

1o use ‘for ‘polishing and for super finishes on

:'hardwoods In mny shop I usethe open-coat paper

5'\Vhe11 I must—for rough sanding, for finish removal;

““for resinous wood. For super smocthness 1 do the

- last sanding steps with close-coat paper regardless
. of whether the wood is hard or spit. .

lrrades are ledYS close-coat and they are the ones

" .. In construction,

Smooth and uniform ﬂmshes on flat ‘surfaces °

are best obtained when the sandpaper is backed
with a block of wood you .can.-grip in your hand.
"Rigid” backing prov1des a leveling action for the
entire arga and cuts-down ridges and 1rreguldr1t1es.
It ‘also allows more abrasive-to-work ..cantact.
for faster sanding. The same block, or a second,
special one, may be fitted with a soft pad for
smoothing contgurs, or round surfaces. A soft-
~.-backing fets the abrasive conforms=more readily
%o a curved shape. Soft- pdd biocks can dlso, be
1sed with coarse papers for cross-grain sandmg
when you wish to remove a lot of materlal =and
with fine paper for smoothest results when work-
ing with the grain. Whenever possible, work with
- the gfain for the final 5teﬁas .

S When vou arg. satisfied wrtll J[he feel Jof the. . .

wood, dampen—don’t wet—a lint-free. cloth and’

wipe the sanded surface: When the- wood is dry
to the touch, do a final fine Sandmé
* produce an espeually fine surfaee

Use a sanding stroke that is umform 1nle11gtll
but don’t overreach. Short, overldppmo strokes :
are, better because they let vou mdmtdm a uniform i i
- “down pressure.-Sarid carefully when you near edges!

50 you dont round off corners that should be‘

o

- square. - SR o

This will !

sy

SFinishing

CONCEALING EDGES ' 1 .
One of the final steps in most projects is cover—
ing unattractive edges, part1cularly when . -¥Ou use K
plywood. Plywood panels are a boon to the wood—
worker, but they pose the problem of unattractwe.
edges that can’t always be concealed by joint
design.- Exposure occuif®at the front edges of case
goods and shelves, and at-the perimeter of sectrons
for table tops, trays and the like. -
. There are a numberof- ways—{:e eevefmedaes—f
Heavy strips of wood can be glued and nailed in
.place. Standard meldings are available that cover
both single edges and ‘corners; They come in
various shapes and designs; and reduite a mmrmum
“of sanding.” 7 W
Where it is approprlate a raised l1p ‘cans be
-Aased to conceal an edge. A str’ught strip is used

~ for eoncedlmg the edge and trmngular strips or 5o

;noidmg are used t8 blend the lip with -the slab.
Another wdy is to cut a rabbet in the §r1p used
- for covering the edges. This aliows one piece to.
accdmplish tf 1e work of two. -
-edges can be eoneealed by
“using’ solid- stock: inserted at the corners where
pieces meet. This metho'd' requires pre- planning:
as the . mserts take up- space and .can..change a
- project’s dlmensuons Glue- blocks pl'ieed Lehind.
tllese corners’ are useful for support :

o

WOOD TAPES - :
Another fine way to® (_OI‘lbecll edﬂes is to work ~
with wood-tape products. They may not be neces- -
© sary if you plan to paint. A cargful job of filling -
and.sanding the.edges before applying the finish-
coats will probably do. But they should- be used

for.any type of natural finish. :
The wood tapes come in rolls and ure actrmlly
flexible bands of veneer. More and more types have
" come on the market, so today you:can find a
““mateh for just about any species of wood used as a
_surface vifieer on plywood. The tapes are “thin/
enougll so you can cut_them with a - knife, vet
“stropg enough’'so you dont have to worry dbout-‘
brcakmo them; during dppl]k_rltl()ll B '."
Differént types are avallable, Some . are self—
adhesive, - other§ are’ -applied , w1t11 glue or-¢ontact
cement. I yow-work -with a- white gluesitiis Best-- g
to apply thin codtings tp both surfaces and wait ;
“for the ghuerto betgim: tdeky before plaemU the =™~
;§ tape. If you work with “contact cement, read the N
3 instfuctions’oft the container. You must “be sure
the initial placement.is correct beeduse the cement -
~bonds RIGHT NOW! o x o
T An exeeptrondl proguct, so far as dp’pllLdthl’l
is concerned; i simply catled \woodmpe’. The
veneer used is - 1/48 inch thick and ws a factory-
-applied: _thepno-settimg adhesive: Dont let that ~




**Finishing ) - : ) |
) ' I .
‘term worry . you because heat for the application : i -
is available from an ordinary electric- household Ty oz
b ’ 1 N ; ///////,////////’/f
iron.” Tapes come with a paper backing you geel TR AR T
. . - ; ~ L o B
. off before use. They are st1‘ka enough so t_he_ SEEEE ARG \\\
tape holds, but the bond .will not be cffective SESSSLLERLA S RS e LS
h 7 g 3 1 4 N : ) B TRV
or permanent until you do the ironing job with o V o

- the iron set at 400 degrees Fahrenheit (204°C.)— ;. ST
about the correct settine for COTTON ! g TRV UV OV OOV Y

Be sure tie ptmel edoes are square, smooth and EEETTRSRTEIIEANIISAES
free of Sawdmt no matter what tape iyou apply. 1
“[t is not necessary to fiil the edges but you should = R ' L S LSS PSS s
plug any large cavity that might causel s hollow to - RN .
-form in the tape. % He ALY

Thermo-setting tape can be worked on as soon | —— NI
as it has cooled —contact-cement applications are
ready to go right away —glue jobs requi¥e the cor-, |
- rect amount of set time. Sand the tapes as you . ° SRS LxtooroC
would-any veneer—being aware of theéir thinness. //_////’///////‘
1Al are quite smooth, so minimum sandpaper work B R

is necded. \\\ \\:\\\\\\\ \

AL APAR
VAN AN OV NS SN
)

: /4“1:5 =

« Incidentally, the tapes mdy be used us- mlay ' :\\ ( - S_ﬂ_
_istrips and, be(,dusetthey cut'so easily with a knife s / \
- or SIJCdIS for marquetry dnd ﬂeuoratwe overlays. s " ]
I ~ -
s NP

,
H

Standard moldings can be used to hide single edges, as stops, or
as outside corner guards. .

Both edges are concealed by wood:strips. Example on Ieft
requires two rabbet cuts on the strip and a groove m the

e e
,‘"q’fﬁ » T o ’

a

ordinary household iron set at 400 degrees Fg (204 C.).
i Remove the paper backingas you go——donftstr;p long pleces.

5
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-You can use solid-stock inserts to cover plywood edges at
corners. They can be square, quarter- round or trlangular and
reinforced with glue blocks.

-

-..s
Plans for edge-guide made with™1/4:inch plywood The roiler
is cut from a 1-inch hardwood dowel and. rlcles a nail axle.

s ,

" You can make this EDGE-GUIDE fo help align the tape and .
_apply pressure when you are gluing.

Raised lip can be made with a trlangular strlp, moldm_q, two
wood strips, or one plece ‘with a rabbet. '

.

. ’ - 174"
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Axle
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\'\ Curves not critical
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VISES = *
_ The vise is a tool attached to a bench that will
~hold a piece of work steadily while you work on
Soits We'.commonly . think of an iron bench vise
which has solid metal jaws opened and closed by a

worklng metal. Its jaws have rough inner edges and
the surface  of the work should be protected: Jaw.
covers can be ‘made by bending small sheets of

_.‘the jaws, or pieces of scrap. can be pldced between
“inch mouth is-farge enough for most work, but it
¢ woodworkers is the wood vise.

© Wood vises are mounted at the edge of the

workbench with. their jaws flush with tHe bench’s
top surface. This is done primarily to keep the

work surface clear for any size project. Most often:-

the vise is mounted, at the left-front correr, but
this is not an unbreakable rule. You can place a
vise to suit yoursell, but remember you want max®
. imum clearance’ at the front and on each side.
Many shops have two vises—one at the-left-front,

the other at the right-front edge; so the worker has -

a choice in relation to the size and shape of the
)wood and the job bemg done. . '

There. are "different-size vises and more expen-'

sive ones have speciai features like a retraetable
dog in the top edge of-the forward jaw. This may

be raised above the level of the bench to apply ~

pressure . to ‘work backed. up. by a stop on the
‘ " bénch-top. It s a way of increasing the grip span
L _ beyond the maximum capacity of the vise itself

planing or even for ci famping work edge to edge.
o Another good feature you-can look for on a vise
_is a half-thread on the screw bar. This makes it pos-

w1thout having to do a lot;of handle turning. A
half-turn or so on the handle completes the tight-
ening. It doesn’t make you a better craftsperson
‘butitisa convenience.

isc_rew bar. This kind of vise can be used for holding ~
small pieces of work, but is pnma?‘lly designed for -

;qmooth metal at right angles and laying them over

the jaws and the work. A bench vise with a 3 to 4- -

~mon wood sprewss”
i3 ot essential in a woodshop. More’ useful for

- countersinks for the attachment -screws.

,._-._{_and it’s handy for holdmg long otyyide pieces for

sible - to slide the jaw forward against the work”

) . . ‘ /
:,.Mount vises securely. \ ’
) Mver use a wrench or a piece of

¢ tighten a clamp.

The design of the vise dictates how the: tool
must ‘be attached. Fasteners imay have to be in-
stalled from beneath or into:the front edgep of ‘the

. bench, or both ways. Hardwood plates are screwed

to the metal vise jaws. Screws for the ‘back - pldte-*“
can be long enough to penetrate the edge of the -
workbench The front plate can be attached with
flathead screws and -nuits, unless the design of the

~vise calls”for dnother “system. Plate—attachment

screws must he countersunk enough so they can’t
mar the work. For maximum securityy the. fasten—
ers attaching the v1se to the bench should be heavy
lag screws Ly ou- tum “With a wrench Don’t-use com-

All woodworkers vrsefe will accommodate at

.'least a 2-inch-thick bench top. Seme provide more

leery and, when secured from benedth require a
filler block between the vise flange and the bench.

~Be sure the thickness of the block 15 exactly right

to posmon the - top edges ot the vise jaws ﬂush_
with the surface of the bench.” 7
Use a hardwood liké maple or birch, 3/4-inch

“thick, for the wooden plates and, while you're at

it, make an extra set you can store as replacement
equ1pment Don’t réplace the ongmal ones unless

it 1s really qecessary. Slight scars can be removed

by sanding or planing but be sure to recheck the
“Make
them deeper, if necessary, after ‘you have resur-

. faced the plates.

CLAMPS : -
‘The puipose of dny clamp is to put the pressure’

- on. H¥-a sense, ciampsﬁsuppiy extra -hands w1t1i “

strength bewend-your own' Most clamps are gen- .
eral-purpose: They -can Be used to secure glued - -

joints, to hold tog%ther temporary assemblies, or
" to lock work to d bench top or sawhorse:so you

can apply other tools. Special-purpose clamps such
as band or web clamps are designed for circular ¢
ahd irregular assemblies. Edge-clamp fixtures are
used mostly in conjunction with- bar chmps Miter
clamps are for frame work,

Clamps are a boon and a necess;ty Some wood-

- workers claim you can’t have too many, but'you

# ERT-

®
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S Vises

5

BENCH VISES are prlmarlly for worklng - ]
‘metal and are not essantlal in-a woodshop - K S

 WOOD VISES réquire woad plates for -
their met‘é&l Jaws. It is best to make the
platés longer than the jaws: They should

be held in place with countersunk screws . , s o .
of bolts, Some wood vises can be clamped - o S ) i

to your workbench L e [1 -

Recess’intd } B D
. Bench Edgs '

__Woord.
. Plate .

Top View—Wood -
Plate level with
bench edge.

T

WOGD VISES should he mounted s0 the
back jaw and vood cover are recessed into
‘the edge of thesbench. There are models
available which clamp to the bench. -

1 . s ‘ . R i ' . .

CoN _
. y
: \ ‘
- ) ) \‘ :
'.‘i . A new concept in wood vises is called the ZYLISS vise, which - Grip handles this way and rotate your hands to-open and close
'j:; is actually a kit that can-be assembled to suit the job at hand. a HANDSCREW; _

It-clamps-to the bench and’ hoids work in-either horlzontal or
vertical posmon
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-,shouid choose to fit the scope of your work? You
~mdy never need long bar ompipé clamps. 1f' you

ne‘ er hecome involved in glﬁlng large slabs’or as-
ing. furniture. On' the other hand, a long

~“every '12 inches or so. The basic assembly of a
chest of drawers will be easiEr+you don’t ha¥e to

there are ways to improvise shown later in this

chapter. . .
LCommon general-purpose  clamps

screws, C-clamps, and clamp fixtures.

“USING CLAMPS

Clamps have 'a.great mechanical advantage. If
you apply a 20-pound twist on .a 6-inch long
handlerand the jaw moves 1/8 inch per reYolution
ydu can get an effective pressure of over 1,500
pounds. You can see why it’s easy to distort stock
-or even crush softwoods. To prevent this kind of
‘thing, don’t play Tarzan- with clamps. A visual
“checke of the gdges being brought together tells
when pressure is sufficient. Most times it is wisé to
place blocks of wood between the clamp faces and
the work. This accomplishes two things: it prevents

arc

. butes the clamp pressure over a wider area. This is
_"not necessary with handscrews because their “de-
s1gn_natura.lly distributes pressure over a wide area.
. Long, glued joints tend to open more at the ends
than at the center, Apply clamp pressure at the

and trapped air but to the edges. Tighten suc-
cessive clamps as you approach the ends and use a
little more pressure at those pomts Because the
wood will start to absorb glue, it is wise to see 1f
the clamps can take a little more tightening after
5 minutes or-so: “Wipe off squeézed-out glue im-
mediately with a damp— not wet—cloth.

: wastmg an - expensrve

o-edge joint should have clamp ~pressure
: # - skimp on clamps. If such work comes mfreque&tlL,-

haﬁd- F

.the clamp. from marring the work and ‘it distri- -

center to begin with. This will force excess glue -

»am’f)s to comgensaie for poon«ﬁttmg i

~Don’t usa’
Jomts Usmg c’Eam,ps fo Squeeze*an oversrze {enon -

° ‘into a mortrse can spht the work=-it can eveit® forcé i
. -‘Ehe glue throug*h* the pores of fhe wood §0°it F
. emerges on 4 surf'ace Don "t-uge more glue than thé .-
»Job requires. It s assuring t@ sée the gﬁle 5queeze ER
out, but if “the amount igfexcessive you are jusg - .

roduct. - Always. provrc}e
room for excess gliezor for the glue to escape_
when yéu.are doing closed Jomts such &s mortrse«,. g
and- tenaon and dowel gomts Correct demgn of the. & _'
assemblies. and: tb';isleurﬁ componenw" 1 s’hown ne
chapter 12. +° S v 8
Clamps are made fo? hand pressu[e 50 don t €Ver _
pound ,;hem with a-mallet or’ ‘use-a lengthof pipe - % s
té mcrease leveragef ¥ou won't do the, work#@ny -

- good and,y:ou may break %r Jbend-the-clamp. Kéep .

- clamps clean- by wiping off glue 1mmedlafely Use
= a-soft brush to clean,, the “§cibws; wipe them ¢ oc-- §
cas1onale ‘with a ver;y small amouﬂt of* llgm 011 '

HANDSCREWS .~ \
sHandscrews. are favorrtes with'- woodworkers bev

cause they adjust easily to apply paralle! pressures _
cvcnlzy over a broad area withaut nrarrmg the work. -
If takes a. brt of pracf;;c& Bt you'll. soon acquire

the knack of adjusting - The handscrew qmck,ly_by
gripping the handles and’ rdtating' the jaws about

the spindles. This should be-done to brmg thgja\vs
approximately to the opening requrred “Then,. ..
situate the- cIamp so the center spmdle is as close R
 tg the work edge as possible. Tighten e sprn&les AN
hghtly ‘and alferrrately $0 you will.be-suyre the ]aws -r
‘are parallel. Contmue until you have the pressu;e call R
you want.'A cogumion procedure isto tighfen the’

end spindie first -dnd then tighiteh the’ mlddle '
spindle, ~ - e

The depth of g handscrew $ throat is usually’ '
‘about half the lerigthi of the jaws.. As you can seé-
in the chart, there is quite a-variety of sizes. A 12-
inch size is a pretty fair cho]ce for gcneral work S
at least to start with., . = ) - - , "
C-CLAMPS . ‘ )

C- ciamps fdll into. Jdarge. and smdﬁ -size cate—
gories, but all are so named because of the physical
shape. You might think of them as G-clamips as .
they do in England, but regardless, they dre so use-

- ful in general shopwork they are usually mclu_ge_{_j_
.among the basic hand tools.

Clamps can be 'laminated
or cast. .carefully heat-treate,
steel: Some have fixed or lithited-action pads at the
end of the screw. Others have a full swivél tip to

- conform to an irregularityjor bear against a slanted
surface. You should chedse your clamps as you
would any other teol. Trug, the amount of clamp
pressure you require cart affect a ch-oi"ce in struc-
tural quality, but generally} spending a [ittle extra .

)i
Joa

el or of forged " -
i high—-qualit}‘( iron or
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. “HOW TO MAKE A MITER CLAMP"

- 1f you cut adcurate matchin@notches in
the jaws of Your handscrew, it wiil easily
hold round or small dquare stock without
interfering with the clamp's basic

* function. : S a

i . - : T S T — T B
';SIANDARD HANDSCREWS have jaws that cah be adjusted at an angle.
Non-adjustable jandscrews have jaws which always remain parallei. '

&

: Handscrewt
ment when

i

can be used to hold ends jin align-
joining pieces edgde to edge.

"
=

+ / - nd

e L — - .
- This special miter clamp is held with a hand-
“screw, It applies equsl pressure to all four cor- »

LT

ners of a frame.

Use piecas of the same material to
make two 2-inch by 5-inch swivel
bars, Drill two 1/4-inch holes cen-
tered 1 inch from each end.

_’,, 1

1/47
Diameter
Holes

g " .
Countersifik the underside of each
hole for a 1/4-inch flat-head ma-
chine screw.

- Ny

fe—

Stack four strips of clear hard-
wood measuring 1 inch by 2
inches by 18 inches or longer, and
drill 1/4-inch holes at 1-inch inter-
vals, e '

Cditnar Block

" Make four corner blocks by cut-

ting 1-inch deep right-angle cuts
inta 2-1/4-inch squara™locks. K
Drill a 1/4-inch hole 3/4 inch
from the edge opposite your right
angle, When cutting the notch, it

is easiest to drill a relief-hole first..~
The miter clamp is ready to assem-
ble with eight 1/4 x 2-1/4-inch flat-
head machine scraws,

N

99

I -:-V?ses '




Swivel

Screw am':i Handle

- TYPES.OF C:CLAMPS

REGULAR THROAT

. C-CLAMPS are widely used. : : i o

SQUARE FRAME

BAR CLAMPS are used here with edge 6Iamps to apply pressure downward o the
work as well as against its su:les

Wk R .‘:*‘A 3
P ’
. C-CLAMPS are ideal for jobs like this. Blocks under the jaws
~ protect the wood and spread the pressure over wider areas. )
100

ROUND FRAME -
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' clamps because theyenable
- regular assemblies. Sizes generally fall-into light or

“Tan. -

rr'rorie'y' 'now \ll amount *to sj\/mg in ‘theglong
When makm

to the-handle. - , o

- BAR AND PIPE CLAMPS.. .- ™
These ‘two types of clamps look” very srmllar,
but have - ‘ong, major: dlfference Bar’ clamps are;_

permanently a‘ttached to their bars. Pipe clamps ore -
- fixtures rﬁ’ay be- attache%{o any fength of pipe..

‘Bar clamps have wrde\imouths and close 11ké
4 small vrse Maxithum. opemngs rang& from 6 in-.~
clres to- riwre than * 30 feet. .Som& medels .havé .
hmged ta,gl sto;is for clampmg slanteda or 1rregular
“surfaces. ) s
' “‘P1pe clamp fix tures ¢an ‘use any length of pipe.
| Withr half. a d8zen ﬂxtures and an assortment -

. of. prpe lengt‘hs vou can be ready for almest any

-+ jobe You can.also standardrze th& pipe lengths

by Iockmg the tail Stop at anw point on the pipe. s

- In effect, you can have™iny size clamp wrthm the

llmrt rmposed by the pipe length.

WEB OR BAND CLAM?S e

- Every 'shop should have a' pair of.these unigue
y/Lpl to'hold difficult ir

~heavy-duty-categories. A typical light clamp has a'\z‘ '

7 . 1Hing h-widé, 12- or 15-foot-long nylon band. A

lreavy duty clamp® may have a 2-inch-wide pre-

feet long. Clamps are also available with a 1-3/4-
inch-wide steel band; but these are reuommended
for useg on round slrapes only. 1

3

The band on a small clamp is tightened through

stretclred canvas band that can be from 10- to 30- \\ '

- a rdtchet meclramsm actuated W1t11 a wrench.or

a screwdmver A Sprmg—loaded pawl affords -a.

(.

posrtlve lock at any point along the band. The

band on the larger model is tightened with a screw-
‘handle drranoement Self- lo:,km0 " cams gu&rd
agdmst sl1ppmU A

I dddmon to woodworkmg dpplluations band
‘clamps | may bé used for jobs like temporary haling
of bunrlles cartons or luggage, and for.sécuring
loads ™ on a wheelbarrow or . pickup truck When

“barlds dre :sed, there are no knots to tie or uﬁtre—
oT to slrp ‘ a

'MITER CLAMPS :
Miter | clan’rps are’ often. called coinér clamps.

TFhey work like a vise for holdmg mrterjomts rigid

y exposed, lit ean be nalled or screwed and removed

1mmed1attly if you w1sh

ot '.. .
%" . - e

~ .

: a workvchorce' Select the- smallest e
LiC-clamp that w;ll do’ the job-likewise, select the { '
- smallest thrdat depth the work permits. Never use

- wrench or a. piece of- prpe to a‘“pp‘ly extra leverage- T

' -togeth]er any angle mlter Jomt

B A second kmd of mrter clamp is-used w1th bhnd

~ holes- ‘You btﬁre into Ihe Back og he work, This e«
_clamp has the advantage of bemg\ able to, pull

4

< HOLD: DOWN'CLAMPS A ;

Hold-down clamps are mounted on the work
bench by drilling. a hole for the bolt. The clamp
. slides - over the head ‘of the bolt and -js held .
place by t1ghten1ng the lock nut. SRR

*SPRING CLAMPS - w
Spnng clamps aré like having extra hands wrth

.;Jr

- On-

super- strong,’ never-tiring fingers. Jaw openings -

range from less than 1 mch to 4 inches. Overall
length and reach “increase- “in proportion .to the
grrppmg power of the taol. The sgring on the larger -
sizes is 50 powerful,you need two hands to open
the]aws B /r ;
~Fhese ' clamps may be used anypldoe where
the spnng\ﬁfei‘ssnre is adequate. but they are espe-

g cially useful when fast-application and removal is-

an advantage Clamp pressure is glways at the tlp

of .the- Jaws. sS, you can localize the grip at any
' point’ within the\

tool’s reach. You can use blocks
to spread the.grip over.a wider area.’ Some are
.available .with,‘jaws'.s']‘lapéd. to grip Tound objects
such as dowels, tubing, ot pipe. Many types are on
the market with jaws or Randles, or both, covered

_with protective sleeves. This can prov1dé handlirig .

comfort and protectron for work surfaces.

~ UNIVERSAL CLAMP

. joints and-even:as a bench vise.

THis is- dctually a kit af pclrtssmcludmg a clamp
unit, a bench mount, m1lger d&tuuhments and dﬂ"—/
ferent; gize Ushaﬁed jaws. <The\tool may be ssed -
like a Ilght weéight bar clamp. as A holder for miter

. THe secret of this clamp - {he\qterchanoeable

2] Jaw§ Whl\hh can grip’ stock from 3/4- t& 1-5/8-inches -
" thick, an which c¢an be inserted fro

either side
~of the cla p unrt One leg-of the Ujaw is toothed

stock the clamp sctup sl’r’oTId be orgamzed so any

scar will be on the bick side of the material, ‘or you
an .use a protective wood uuard under the\jaw.

" One-of the c,lamp s advantages is that if- w1ll1

bar-c “lamp’s job without having to $pan the \ym_ .'
Thus you can work from. Jomt {o jomt as the jo
prowresses

IHOMEMADE CLAMPS AND IMPROVISATIO NS N
i There will be fimes when you find you do'not  \

ave the right clamp for the job, or the clamp you
need is in use elsewhere. Clamps can be 1mprovrsed
in many ways, a few of which are shown hete
These examples only begin to examine the ‘possi-
‘brhtres Use your imagination..

b
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& Vises

THE 3-WAY EDGING CLAMP can be used like a conventional
in place. . i

B

C-clamp, but is designed for holding

| + H . . e i
! . . £ .

B : . - . :

b X

Some bar clamps are available with

hinged tail stops for use with
_irregularly shaped work or for

. . . permanent attachment to a bench so

: they can. be swung out of the way.

The double-b?r_;des'ign of these long PIPE CLAMPS
exerts pressure on both sides of the work to prevent
buckting. Smaller single-bar clamps are more.common.

23
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This unusual use of a bar clamp as a vise aliows you to
change the position of the work easily.



*

Bolt Head

. Courtesy of Stanley Tools _ R

WEB CLAMPS can conform to any shape.
Tighteningis done by pulling the band
‘through the head by hand, like a belt. *

inal pressure is applied by turning'the =
zolt head with a wrench orscrewdriver. = *

WEB CLAMPS a:re gréat far jobs like apply-|,
ing edge banding to a'circutar slab. There is
I|ttle danger of marnng flmshed work!,

3

e

These MITER CLAMPS are set in holes drilled in back of work.

You can make this MITER CLAMP yourself. It is designed to
hold parts together tightly as you nail or glue them. See
drawing at right, -

MITER GLAMPS hold a miter while the ~

glue sets, 'or while you drill it to take a .

dowel.

The overall dimensions of this miter clamp depend on yOour

needs, but a base that is 3/4 inch: by 12 by 12 inches is a-ver-

satile size, The size of the curve is not critical, but it'should b
.-enough to clear the work. A hole can be dnlied through the

bolt to hold a nail for turning, or you cari use a screwdriver.

Parts should be both.glued and néi'_[ed together,

I
1;'2" X 1;'2" x 1- ‘1/2"
3/4!( X 8” x B(:

1/4" Tae NutTM

f S 1k 127 x 6
Rabbet joint may :

not critical

3/8"

be used hera but : ‘. 1/4” Dia. x'3' Bolt

L 103"

.—’/‘.
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- S P : i - Courtesy of Stanley Tcois
L . >

SPRING CLAMPS are versatlle fot fast application and

\.

© .y removal.
- coos thht Aﬂgle Smps I B
o Straight | .
o Stop . i A Twa Pairs Of
i, g Twin Wedges
3 .!: - ; - — ;
[ - 8 !
. ‘\\ . )'.

The mlter attachment hooks over serrations |n the clamp unit

UNIVERSAL CLNVIPS pull parts togethei‘ without spanning
and can suit almost any size right-angle mlter

work. The clamp/is seated on a sfide unit .on bench and can

easdy be removed ) .




T @eVises

B

] &

Stop

5

L

Improvised clamps for edge-to-edge joints can be made either § _
'Sure gas on the teft6r by using two stops with small wedges.’ 1

® o
P

'
i
L
i
i
i

laying the work on the table and u"sing your wood vise to apply-pres-
ps need only be tacked or clamped inplace. ’

4"
I
/

A,_&iveb ot band clamp can be improvised using sash cord and a
block clamp. Avoid clothesline begause it stretches, Preces of

.

&

L cardboard should be placed between the work and the cord

i =

where it might damage the wood. Cord, can be knotted to suit
, the size of the project. Final tightening is done with the blotk’
clamp or with a dowej‘_whiph is twisted in the cord untif it is’
tight, like.a tourriquet.

-Circular work can be clamped with bar clamps either before
thesstock is cut, as at bottom, or cut pieces can be secured ;
witth cleatsggeld by C-clamps and then joined with bar clamps. ~

C-Clamp
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There are a number of tools ‘which are only
occasienally used in woodworking, but are used so
often on hqusehold. repair- jobs they should be
included in your tool kit - '

-PLIERS -

- Therdare .many types of pliers but not all are

-useful in a woodshop. The handiest ones dre the
slipjoint, water-pump or channel-type . yarieties.
: Pliers are essentially a gripping tool. TOO'often
vy are used as wrenches~gFys, rippers, and nail
'puilers If you must us
the water-pump or channel -type because you.can
adjust these to keep the jaws parallel and grip the

nut firmly- with less chance of slippage. Slipjoint

pliers, especially short ones on which you ean’t
apply much leverage, can chew up -a nut or bolt
head to the point where you might not be able
-*to use a wrench on it later.

Some examples of the use of phers in a wood-
shop include: usg as a hand- pressured vise or clamp
to grip small pieces; cutting w1re pulling brads or
small nails when the head projects enough for a
good grip and you can pull straight out, bending
small pieces of metal, straightening a hmge or

_ similar piece of hardware, and holding a nail or a

" screw when it is too awkward to work in normal
fashion.

"A special use I found is mdentmg a dowet to
be used in a joint. The plier's serrated teeth form
short grooves to make room for excess glie. Rotate
the dowel and move it longitudinally as you open
and close the pliersto form the dents

WRENCHES
“~ Wrenches are long, steel fingers you can use
to grip nufs and bolts securely. They supply
leverage- you Tan’t get any other way. Like pliers,
" there is a large assortment to choose from. You
can use a good variety if you are involved in
gengral mechanics, house maintenance, plumbing,
and-the like, but if your interests are pretty much
in woodworking, youll do well with an adjustable
wrench and a selection of open-end wrenches. You
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pliers to turn a nut, select

SAFETY TIPS

e - nuts. Pliers can slip, .
I *Never pound with a wlranch or
e - pliers,
‘ ;] = Pull a wrench handle; don’t push-
- it
®  Be wary of sharp sdges when
"¢ eutting shest metal with snips.

. Use awrench rather than pliars an

%

-
can ‘buy beyond these basscs
increase. . % i

A prlmary rule of good practice with all wrench-

es is [0 choose the size to suit the work. With fixed
wrenchés it.is a matter of selection—with an adjust-
able wrench:it is a- matter ﬂfdsettmg the Jaws snug

encugh to-obtain a gopd parallel fit. Never use a

is frozen. It is better for both the work and the
tool—to choose a. larger wrencl’l Or, try to loosen
the stubborn thing by applying a penétrating oil
or special liquid and allowing time for the fluid to
sink in.before you apply the wrench. Pull on a
wrench, don’t push it. This can prevent some
skmned knuckles should your Hand slip. Don’t
gverdo with any wrench. Once a fastener is tight,
let it alone. That extrh turn we love to take is
wasted ‘effort. [t can put a needless strain-dbn the
fastener and it can damage the work,
NUT DRIVERS -

Nut - drivers
screwdrivérs but instead of a blade, ‘they end in
hexagonal sockets that fit over hex nuts and bolt

£

. heads. They are very handy for light and medrum—
" duty fastening, especially when the work area is

too cramped to use a conventional wrench. Shanks
on some models are hollow so the tool can follow
a nut over an extending threaded shaft.

- These tools are very popular~with electricians,
electrgnic workers, and appliance men. for ‘quick

. tightening or removing of hex-head nuts or sheet-

metal sctews. Be sure you use the correctsize
driver for the nut or screw. Don’t overdo the
torque, especially when driving sheet-metal
screws—it ‘is far too easy to sfrip the thrgads in
the work,

SNIPS '

Chances are- you will need a tool to cut thin
sheet metal. You don’t want to be ovgr-equipped
in this area so your best bet, at least to start, is to

as your needS"" :

look and work something 1ike~

_section of pipe or any other device to lengthen the
““tool’s handle for more leverage. This is a tempting
_procedure, especially when the nut—or whatever—
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'-'Specsal Tools

Courtesy of Stanley Tools <

.

Courtesy af Stanley Tools

ALEP JDINT pllers often have areas near the joint whlch can
he used fo do a limited amouht of wire cutting. The joint can
+ be adjusted for two jaw positions.

= WATER- PUMP P[lers are ad]ustahie to any of several n- -
dented posmons . e

st /-'

" CHANNEL-TYPE pliers are adjusted by a movable j jaw which
fits into any of seaeﬁal grooves or channels . /

k3

LEVER WRENCH appears ‘under several names and is a hybrid ©
“between pliers and a wrench. 1ts jaws can be locked in plaae‘p

d t djustabl T g
and it is. a.ljusa e. ‘ o '-"%.."

OPEN-END WRENCH has dlfferent size heads al‘ either end
for flttlng bolt heads and nuts. Available in either inch or
metric sizes. .

i
CF
7

ADJUSTABLE OPEN-END WRENCH ‘has a jaw which is
opened or closed by turning a sfcrew |r1 |ts head.

oty -

- BOX WRENCH has different size closéd heads at each end
desngned to fit over the top ofa bolt head or nut. Available
in inch or metric sizes.

COMBINATION OPEN-END-BOX WRENCH has an open end
and a box end. They are both ‘the same size and the tool can
be reversed-to suit your need. Available in inch or metrlc

@- SIZES.-

A

FLAT RATCHET WRENCH is available

in both inch and metric sizes.

N
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»Special. Tools

o, S
L

The jaws of either an adjustablekor fixed-head wrench should

1. -Courtesy of Staniey Tools

1eh shou
fit snugly against the sides.of the fastener. A partial grip or

the wrong size wrench can damage both' the fastener and
the wrench

FER—

NUT DRIVERS are available in sets. A common one contains
izes for 3/16 to 1/2 inch. Some are cqior-coded 50 you can
tell size without having ta measure or test.”

]

Courtesy of Stanley Tools

.

allows more room for the blade, but watch out for sharp edges!

DUCKBILL SNIPS have a variety of uses in the shob

the blade and keep one handle on the bench top. T’hIS heips
you to guude and gives you morewleverage

¢
i
i

When a curve is too. _mall f’or the snlps to move around, make
relief cuts which allow the waste to drop off as you go. This .




choose a todl that W111 cut both streught and
‘curyed lines. Straight-pattern snips will.do this so
" long as the curve is gentle, but the duckbill patte
seems to come cloger to being all-purpose. Thes
have blades rthat follow »a taper” from pivot. t
point. The" blades dre beveled so=moving to thete
or the right as you cut is a.bit easier.
Duckpilis come in lengths from about 7 to 13
inches w1th cutting edges running from 2 to' 3
: mches The longer the tool, the more leverage you
‘«can appty. The greatest cutting force is closest to
“the piyot point— cuttmg near the ‘throat of: the.
' bladeg’ is always easicr. Most experienced workers.
«don’t - take full- -blade cuts for two reasons, One is
the

fectlon in the work caused by the tip of the blades

. about 3/4 the length of the. blades

~ Sheet-metal cutting produces - sharp edges

pomts and corners, 59 you must work carefully to

avmd damage to your hands: It is a good idea to
L wear gloves. . especially wheh you have a lot of
. %’L cutting to do.

: \PUTTY KNIVES\‘ ;
L Phtty knives are dcs]gned for sprcadmg dough-
_ }hke"‘matemls such as putty, spackiing compound,
‘or wood dough. In wbodworking':._ putty Kknives
rare used for filling’ and concealing hole$ such as
‘Countersinks, and as scrapers for renroving such

thirgs.as excess glue beforc it hardens. Some putty
knives have wide blades and are called scrapers.

‘paper, Another type is called a-joint knife and
is used for smoothing the joints between sections
of Sheetrock™

J

Ed
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tc%ther with nuts dnd bolts made of wood! Think

. d]"l(l used tike a screw or Bolt. Few of us thifk of
‘working wood thl§ wdy, yet it can be funand
the techhique has many practical applm.ltlons

ore intrigued.

vised, but '[I]LY don’t. §peual tools make the work
pretty easy. Tool
" {hreads and a fap to cut m‘atchmg fernale threags.
The mest common too! sizes run from 1/2 to 1

: |’[0r aset xmludmg both thetap and the die.

:h-as_ a fine grain—maple, birch, beech, cherry and

A
|

l’%xfei‘agé factor the closer you get to “the tips;.,

swhen they-close.- Keep the length of each cut to .

These are often. recommended for. removing: wall-_,

Imagine doing and* showing a -preject held- - -

of th¥ strength a- ‘dowel will have if it is threadsd:

f
Qm,u yOL:‘fet involved you will bemmu more and-

SRy Wood- thrcadmg and -tapping would he pn,tty'
7Chif‘1(:ﬂ‘lt il the howsto_methods-had to-be—irpre--

sets\mclude a die for male .

f mdl in diameter=—prices range- from 330 to §50

“You'll- find threading easiest when the wood |

[

‘.stmilar species are good cgndidates. 1f the wodd -

~has some moisture tl;o'ntent,‘ﬂ so much the better. =
/bgTechmcally, 20% moisture js about ideal but you

+ don’t have tg be that! persmckety about the whole -

dry. and tends to crumble or tear, rub it with a
candle or'd very light oil. Another, probdbly better
way to imiprove your ‘cut is to soak the wood in
warm water for half“minute or so.
1 found readymadé dowels good for screw-
_post material. Be sure the dowel is not so over51z§/'
"you must force it into the die. The.spindle you
are ‘going to thread should be an easy slip fit in
the die’s entrance hole. A little sanding will reduce,

" a dowel enough for i good fit. It also helps to sard
or file'a sllght chamfer at the starting end. .
“The JOb is-simple to do and goes fast when the
che has a sharp cutter. You just turn the die about
the spindle to produce a V-shaped chip which curls -
out and falls off. A ‘fairly long!chip>will usually
indicate the die’s cutter is sharp epough. Crum-

1.
{
l

"

bling can also happen when you are cutting open- [

grain woods like oak and ashi.-Such woods can
cut with /the die— —you 3115t wont get as clean a.
thread. N
Tapping- -making - mtemal th];eads in a hole—
works .best wlien you enter. frlom the ﬂat-grdm
side of the stock. ¥ oka.y to &Qﬂ_]e in fronr an
Ldbu when you must, but should you try to tap
into end grain, you’ll usuﬂlLy end up.with a rough, .
“unusgable” hole. In any ¢ase, the thread eut with -
the tap will not be as gooéi as the thread you form ‘
"with,a die. It is not so.critical because it IS A
- appearance factor only\,\ and tdpp(,d thieads “are
always hidden. i
Some tearing will. Qu,u here the tglp ernters
the hole and where it :brea\k\&)‘ut You can’t avoid
this but you can clichinate the smperfections by
working- with - eversize- stock- ahﬁljn pldmng or

S

sanding-after the thrédds are cut
Another~splution s to use a ountelsmk—lf
- you have one [z umugh~dt each end .of the hole
before domg the tappmg Drill deeper than heces-
sary if you arc-goipg to tap a blind hole, awé“
retract the tap freql,lt,ntly ‘to-clewr away waste. If
you allow. wood: Llup% to pile up they will inter-
fere with the Cuttmg and cause broken threads. - -
———To judge- H&&w&e%the%&p%ﬂte}e#eﬁﬂeedr j-H'S-t -
‘measure thie outside diameterof the pilot whth is
at the starting end of the tap. Be. sure the. pllot can
turn freely in the hole. Be especially careful when
~ you start the tap to keep it square “to the.surface
" of the work. Maké a quarter furm counter-clock-
wise er every haH turn or so you make clockwise.
The tap can be tirned -with a regular tap wrench. =
[f you lack one, use-a sf_nu-ll C-clamp as a handle.

-
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thing. Make a-test ¢ut: If.you find the wood is tqox n

. ‘-G-'Sl:;veciél Togls -
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_ You caﬁ make ;hese marklng gauges. The post o the Jeft rldes P
'a drllled hole and 1s locked in place by a wood screw “The i b
screw on the cénter bears against a flat cut on the post The el
gauge on the right has a threaded post an a tapped hole

_‘_Ldn bc. iolde

: ..Bl/k 1 ‘ mn do In ud
'Lmon nmnbe ol,- JLLL\SOTl ; J\ dll.:lblt‘
: 'Ldm” spuld} Lunps 'md umdj_ ior owur SAWS
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| LUMBER

Wood is called hard or Sofz‘ but the terms don t -

- mean much ina literal sense. Actually, they are
. -.-botam(,aj catagones ‘hardwoods come from broad-
leafed deciduous -trees;  softwoods from cone-

“mahogany are hardwoods which cut easﬂy
The cellular structure of -wood dictates whether
it \is" open-grain or close-grain. This ‘characteristic
affects prou‘edures when you are ready for fil‘libh-
*-ing. An open-grain wood like oak or agh’ Tequires

. producés a su]tdble surface for final coats. -

of its growth. That’s why you_ can tell the age of

boards,

4 in the same speeies. Variations alsp occur in. the
o S‘rme species i refation togeographicatfotation:

is produced| this way. Anothér way to mill a log
s to quarter it lengthwise first and then slice off

‘round scutlT)n This results in an-even and attrac-

- j_expenswe Lt is used mostly to get boards from the
. more exotm hardwoods.

coff long, thin.sheets of veneer. Called rotary
: cuttmg this produces layers for common plywoods
. as well as veneer sheets: ‘

. Fresh-cut  lumber .contains a con51derable
‘ am(')un"f"'of‘mgisture. Drying is done ‘to minimize

L - oy,

'-‘—_bear_lrgg, or evergreen trees. If you have ever worked- -
- with fir, you know it'is hardly soft in a workable. -
sense, yet it is classified as a softwood. Walnut aid

“a filler to pack the pores and smooth the surface.” -
Llose-grained. woods like maple or birch do not
“Tequire t]mt extra step ,becdause sanding alone

- A tree adds.an outer layer of wood for each year

a tree by counting the rings in. a log cross section. .
Tiese growth rings, and how the log s cut up into .
determine the grain pattern “You could |
- learn to recognize any species from' its jgrain even
though there issome varation froin. tree te tree .-

lf_yot ql}ce alog leng,thwwe you can get maxh
_mum W1_dth| with ‘a prominent grain pattern. T,lns:‘
© is an-econofnical way - to tut and most yard lumber -
. bodrds from the broad face of each quartgr-.
twe grain pattarn, birt the procédure is relatively

_ A ‘third” Lommon way to cut a log is to mount g
o it in a glant lathe and turn<t against a knife to slice _

Materials

the moisture content before the lumber is used.

A lot of distortion would result if drying were to’
ocgur after fabrication. A common procedure is

1o place the green wood in large sheds where the

atmosphére can be controlled. Sometimes steam is
intreduced first to make the mmsturg content as

“unjform as possible before the final drying takes
~ place.

_with Spawrs between them and just let them

Another method is . to stack ‘the boards: "

sit in the open-ir.

Lumber doesn’t stop. “‘breathing” antil - it. 1s

i ﬁndlly sealed and coated. Even- wood nilled and
drred correetly  can becoine distorted, so be sure

to coat all exposed edges and surfaces when you
finish a project, including tHose that can’t be seen! -
Lumber isn’t- cheap, so it makes sense to buy
the most economical grade thdt is-aceeptable for
the project you have it mind: Somet1me9 you c¢an .
save  monéy by buying low-g grdde material and ..

culling out the good sections. For example; there ~ .

is usually a lot of Lledr mdterﬁf‘“n a long knotty*
. ping-board.

Buy only as much 1umber 1S you need for the

‘project. on hand. This will cut down on_.*th_e dmount

of stordﬂe space you need and you won’t have to

" WOTTY- about distortion tlmt mlg,ht “oceur. before .

you use tlie nmtenal

PLYWOOD ‘
You know how miich easier it is to Split i board
than it is to crack it at right .angles to its grain.

Plyw_c_)od has strength _in both directions. It is a

sandwich -of wo'od vengers glued together with
- the grain of each ply runnmg at rlght angles to
the adjacent plies. Lo

There arg two  types ofrplyWOod each havmgj
several different grades, Exterior-type plywoad .
is _bondéd; with 100% waterproof glue while inter-
ior type uses a highly moisture-resistarit glue. The
veneers used on the inner plies of interior-type

- plywood may be lower grade than those used in

exterior type. Be caretul when you select your ply--
wood. Exterior type should be used on any project

s

111

W




.:.Matefials - o s T R T : s

-\3

that is hkely to face dampness or hIgh humldlty ' made it acceptable for broader uses. Wall panehnw
“over long. penods & is an area where hardboard has really come into its
Plywood is graded dccordmg to the appeamnce - - own. Woodgrained panels that simulate spemes like™,

. &
g ie outside, plies. Grade is indicated by a tetter- ~. teak, oak and ‘cherry are available. You can get- .
code etamped on the panel. Plywood {5 also cla551- embossed or textured panels with the feel and look . -'i‘%;:
fied by group. More than 30 species of trées are of materials such as marble, leather, or even™ = -~

used to make plywood and they are divided into tapestry-filigreed panels. Of course, the 'best-k'no;wn

- four groups according . to strength. Each panel = is the perforated variety, called peghoard, used
s \gﬁg:’(ﬁs\a stamp which gives you all this informa- with ready-made metal or plastic fixtures for hang-
: ing tools, garden equipment., kitchen-acc_essories,

Asxd\e from strength plywood. has several ad- and so.on. ¥
/vantagesﬁawr solid lumber. You can get large slabs Example uses for plam or fancy hardboards are
! without havmg\to\glue several boards edge to edge : accent panels on furniture or walis, f:divuiers and
Stresses are so equitized that warping. and similar screéns, | grills, louvered inserts or"doors, ~and
““distortions are nearly elitninated. Plywood is also veneer-type coverings for furmture o :

. less expenswe than ‘most solid™ tumber and it con-\. PARTICLE BOARD _ ; -
serves rare woods because ‘the innet: 131@? can be - Particle board like hardboargj &"'_ i faétufed
- made of miore available wood, yet it can st‘ﬂl\have . '
. wo'od product
-rare wood on the ouftside. L L
© 'The most. obvious. disadvantage of plywood, is
ot thaf ‘the ply lines are visible on all edges. These are -
‘not pretty ‘when.left exposed-so, when they are-
not hldden by, ioint design, they must be- covered
Cwith a matenak _matching .the surface veneers.
This can be done WITh thin or thick strips of solid ”
s matetial “or-with veneerlike. strips of woqd tape.
: Wood ‘tapes are available in many species dnd may
be applied in various ;;ways These: are digcussed
-in chapter 8.on shapmg and finishing. b

practlcaily
able fory

" panels, A, b v "many supphersfare carrymg p1eces
cut to size. fo?‘\ma as shelves. . :
Partwle board. is. a low-cos h;gh strength ma-

tenal you carf UtlllZE‘, in, many way Its nail-holding
HARDBOARDS . .. strength is not very.’ ‘great, £5f cially when you
Hardboards are made from small ChlpS of waood drive inta edges. I recommen*d “that you use glue-,
specially processed to be - reduced to mdmdual Jomt connecnons for ¥ stmﬁgm Use sheetmetal
fibers. : Fibers are bonded ‘with l.zgnm n&tures ' screws instead of wood screws attacbl harclware
wooid-binding substance - then subjected to’ tremen-  ~ The wood material in pasfical board is-bonded o
dous heat and pressute. The result is a. dense, - with a very abrasive resin- type ‘adhesive. While,the
uniform, smooth-surfaced panel. This. material . material may be worked with revufar woodwork

can be -worked with any woodworking tool and  irfg tools, it will dull them: quickly.

e is- an excellént"base for painting because 1t is Particle board takes paint well, bat reqmres’
775"7'7 ‘hard and smooth: o - filling.-first, especially- on éxposed edges. Use a
Y There' wes a time when hardboard was'used -, thick putty materia)‘as-a filler. 'Sand it after it has
“ 0 mostly for drag“cfer bottoms and cabinet backs, but ¢  dried and paint over the smooth surface. 7 - -
o mnovatlons in sizes, festures. andt’ ﬁmshes haye ' L S
- L | o ,7,_**“ .5. IR R L | a ‘ i
B LT . s S A )

R R TYPESOFWOOD . . .. - -commoN LUMBER TERME =~ - e
. L . | ' co DHVJENSION LUMBER: Material at- Ieast 2 '
HR HARDWOODS ' " 'SOFTWOODS | mhes hick andat least 4-inches wide. S
Tl ash ‘ “gum C .. cedar - ~ .~ STRIPS; Material Iess than 2-inches thick ahd: _

beech B hickory = . T cypress - 4. lnch'es W|de o = ' =
birch mahogany . Douglas fir- | = F{MBERS: M’atengl greater--tha=n‘ 4 m_ches thlck .
..... _“cherry . maple. S 1 L —wo| - by-4-inches W|de R . o
chestnut oak’ ) hemiock . : f o o8
elm- tulip {whitewdod) pine BOARDS: Ma‘terlaI l95§ethan mches»thtck(hut e
a o redwood ¢ .. ' with a 'width greater than 4»Jnches often. Called R
spruce . vard boards.: e ;\1 o e
e _ oo
N i £ s 5 e ’ .o BT




A

T Héa>twood L

2 .

S —

\’-.‘"l*-“'-\..-;‘-

Lnner VBark -

e "W'ood..Rays ' T ;
R Quter Bark

L et

-Board

s are usualy cut from log';}. in two

springwoad. These arg sometimes calted ear/ngod_:;hd latewbod.

j‘l'n' this log cross section the dark rings are Sum}ne_'}‘w'ood antt the light ririgs are _

" ways. QUARTER-SAWED boards are cut
péra‘llel-to the wood rays which produces
an edge grain board as shown at the top..

. Cup Warp .

PLAIN-SAWED boards have a flat grain
~ason the bottom. , - - Lo

Twistior Depending on the way a piece of wood. is

Wind ", ccutfront the Eo‘g_,'drying can cause. it to
E warp in a number-of different ways.
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- WHAT IS A BOARD FOOT?
. All thres pigees shown here &qual one board -.
foot.}hig formula can be used ta find the
. Wryu‘rﬁber of board feet in any pisce of lumber — 7
T XWX L's hoard.fest
1z i .
T = thickness in inches
. W = width _irJ’ inches” . o .
. L7 = length in fedt.. - s - -
EXAMPLE-— A pié&e'tha‘t measures 4 inches by .
24 inches by-12 feet . - o !
4 X 24 X 12 = 96 board feet
T2 . :
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o GLUING | NAILING.
‘| "GRAIN: | .QUALITY. | .QUALITY ..
- f}openr_ _ .. ' medlum - medi].x;:n_ L .

¢ -l woob. .“‘\ﬁARDNESS WE,-.IGHT'.' _
| oAse T hight .. 7 high T
BASSWOOD_fTtow' - v dow U lew: _
(BEECH-. “.| high N . high “medium medium: - . lws T CTewe T [ T
BIRCH B high \

" medium - high Lo highe LT

high .. = high ="~ " closed . 'm_edium: T low! . .
_ CHEFIHY IRER \ ‘medium " medium. . medium - high-  medium o=
- QUM- : i medmm i \ 2 medium. ;rhedium' T ;:._ rhédi.‘.lm’:"':' high 7 : :“,hi‘gh: N
"HICKORY | hlgh :
MAHOGANY | . medium. -/,

.

high. & - " high.. open CUhigh e low

3 high " medium open - Kigh *redium: -+~
MAPLE , - 'h?gh . oo chigh oot T high S closed medium .. T Jow . ’ \| Lo
: L'DAK [ oo high s - “high. T “high . - : qp_en crF 4 High . high -

PINE L ew T

Tolow. ,-.{:ioéed‘ h‘iQh I Figh
poPLAR | dow T Tlew T dow . open - high high- .
IIREDWOQD {dow 7 wmew T medum T medium .. high . medim |, Lot -
WALNUT 7| high ] rediom medidim . - wmrec:hum © high ) medium '

- - b Ve «
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Lo CLASSIFICATION OF SPECIES L -
A roup1 ' Gr-ou'pz Sy ‘i’ S e et Group'3 ~ " . ._Groupﬁ b .‘Gr'dilié"ﬁ e ’ :
. Apitong fa, { Cedar, Port Orford, .~ Maple, Bk Alder,Hed |- asgen . | Bhswesd .

Beech, : Ciypress - - sMengkuIamg {a} : ~ 'Birch, Paper . " ..|_- Bigtooth ) F|r Balsam -
.America'n“\ - . Dougias Fir 2 (c . "Merany, Red {a); (b) - Cedar, Alaska - . Quaking T Poplar Balsar'rr
Bireh .\ 7L Fir : Mersawa{a) .~ -« Fir, Subalpine ‘Cagivo B ‘
Sweet California Red "Pine - L - Hemlock; -Eastern - Cedar .
o Yellow .. N 7 Grand . Lo Pord- . ] - Maple, Bigleaf . 1. Incense RPN
- Douglgs Fir 1 fe) Noble 5+ - - % "Red.. ©. . - | Pine Lo Tl Westefn Red I BT
Kapuy fa} . - Pacific-Silkvers = 7 Virginis - cedack o “Cottanwood. | o0 e h |
Keruing (a), (b) o CiWhites - - © Western White - “Lodgepole, 1 . Eastern N ;
- Larch, Western Hemlock, Western . Spruce .. % e Ponderosa =~ © Black-(Western™ | ' S
Maple, Sugar N Lauvan Red STl Spruee | Poplar . ] e[
Pine o \ Almon ' © Sitka Coe Regwood ., Fina .~ ™o
Caribbean -~ Bagtikan - ‘Swé'e_tgum e . Spryce b - Eastern White N .
Ocote . _ My apis C Tamarack ) % Black . Sugar L) e -

= . L. .
Pine, Southern Yeilow-poplar. [:nhn|m=nﬁ B e sl
Loblolly

S S ‘ Whlte ki j ] - )
fongleaf . o o R N | ! / |
Shurxleaf R |

Slash -+
" Tanoak,

-

A L : FET . ' e i s

= C‘opyright 1'97 A'merican Flywood A‘ssnciation e

(a} Each of these names represents a t ade group of woods con stlng of a numbgr of close]y related SDECIES Foan o

(b} Spemes fram {hﬁ-genus Dlpterocarp S are marketed collectlvelv Apitong if orlgmatlng m the F’hlllppmes Kerumg if orlgmatlng in
' Ma%aysma or |ﬁdanSIa .

{c}iDouglas fir from trees grown in the States of Washmgton Oregon Cal!forma Idaho Montar‘ia Wvomlng and the Canadlan . L
Provinces of ‘Alberta and British Columbia shail be-classed as Douglas fir-No. 1. Douglas fir from trees grown in the states of Nevada o -
Utah, Colorado Arlzona and New: Mexma sh |} be classed as Duuglas f|r No 2 ' “
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S .-{*' _MOST COMMON LUMB&CLASSIFICATIONS GRADES * it T b
COMMON T 'SELECT R
G;'Iar.lé . ) ' DESGrIPtIDI’: i Gr'a./dg'_."- S ) T Desi:r"‘;lpt.ilan ' x""‘,., \ ’ .
R O Small khots perm155|ble so'long as they are th‘E)v are . 1( - "Top grade matenal—goodgchmce for fine cabmetwork
o sound=ggod choice for pamt jobsmmav be used with - {clear) . | and natural finishes— generally clear of any defects—e ten -
[\‘l_ . - a m:mmum of waste, . = gradedas B “and Better R ) . ) ;
. B2 Generally conSIdered a-Utitity grade—more and larger 2 el S e x S N
By 'knots are 'permlssuble “makes acceptable knotty panei - {ciear} * | . N ) : - \ o
S R LiRg. o — — I - e A
e \\3 ' E;*QECt some waste areas—greater number of mare pro- . | . ?__ ] Small number of minor blemishes p&_s.sJ:Ie——s_ttlt T - —
GO —%—ggaur"rced b¥8mishes permissible. 7 ™. I tselect) | “good material to wark with. 5, ‘4\
. —X © | Lowest usabr grade—many defects—contams good ' D, - Contains more minor defects and bYemlshesA:onmderq\;L
[T areas that may.be cilled out an%used asa hlgher - {select): the Iowest flnlshmg grade, but very good for painting. "
Y grade matgrial: - - vl s R
5 \ - Used mostly‘ forvery rough work such as forming for, . . ’ - . Y
i concrete ang; fﬁr maklng crates—Towest quallty ) AN : ’ - : : :
o " : i
LA - . -
= e 7___,& , G
ONVERS\QN c\a\\ART FOR'LUMBER - .. ?3?“} g gggfgg pLYWOOD A
changing linear f\{ee_t_to board feet) o -.500=,1’/2 o VENEER GRADES =
Do LN . > e i %
THICK.:, WIDTH\ \ L T LENGTH (feet) CpA | '
e - . _ : - : . - Smopth and pamtabie Neatly :
|nc_hesc \10 - 12 4 16 . .18 .. 20 .22 24 rnat:;repalrspern\nsmble Also. }
P ,.\‘Qﬁ'ﬁﬁ T 2333 2.666 T3 * 3333 ] 3'.666 4 |- used. for natural finish in less B
- v — ‘ - e demandlng appllcat ons.
3 25, 3 35 4 .45 5 BB% . 6 B
4 333& 4 4,666, 5.333° 6 . 6666 7333 8 Sohd ‘surface veneer.’
5 | 4167\ 5 5833 6666 75 8333 9187 10 repair plugs and fightkndt |-, -
a—— — - — 9 ¢ " — permmed . s
1 7 5.833 - \Z 8:167. . 9.333. 1056 1 666’" 12_.'833':_”'/?;14 . ‘ Knotholes 1o 18 Occas\l\onal N
: a Y o . - s : knotholes 142" larger per&n i
1 . 8 6.666 8, 9333 10866 12 13333 14666, 16 | - | o Grouiting toal wideh of
gt 75 g \ s . .12 136 - 15 © 166" 18 : ail knots and knotholes w!th o
) - 10 8333 10 \1 666 13333, 16  16.666. 18.333 .20 in'a specified section does ot | 1
: —— — . — -excerd certaip limits. “Limitad. i
12 - 10 ]\ﬂ\ i6 . . 18 20 22 24 splits * permitted. Minimu
140 111666 -51\3' 16333 18.666. 21 _ 23333 - 25666 28 veneer permitied in Exterior.
. Srma — R — e type. plywood, =
: 16 - | 13333 .16 18666 -~ %21.333- "24 - 26666 29.333 ' 32 , - .
T P e - ———————————— | -|-Gplugged - :
2 | 3333 4 4666 -~ 5333 6 ° 6666 7333 .8 | Improved. C veneer with spllts =
3 5 g - 7 8 g 10 RrE fimited-to 1/8" in width and
_ : NI — . P S knotholes and borer holes lim*
4 . ]. 6666 -8 . 9333 *‘10?/6,6.,. 12 13333 - 14_.666 15 e |‘ted to 1/4~ by 1/‘2::&

e I I 1 R b o | T 1 Fa R 7 S B s TR S
L8 13333 16 18.666. 21.333 24 26666 ’29.-333. 32. | Permits knots and knotholes - | .-
—— — — i —— — to 2-1/2" in width and 1/2” 5

. _ 9 15 - _18- 21 4 27 30 33 . 3&“' larger ander certain- limits. .

BN i 16.666 20 23.333 " 26666 30 - :33.333 36.666 = 40 k Limited splits permitted. .|
12 |20 24 28 32. 36 .40 44 ag - Courfesy A
> - . - . e = © Armmerican Plywood Association 4 1o -

- P . a
.. L . e - . 4’/> 116
i . e ht




PLYWOOD GRADES FOFI EXTERIOR USES

GRADE INNER : : S g,
IEXTEFHOFII FACE BACK. - .:PLIES : USES g N e
CAA / - A A . c “"'IOutdoor whare appearance of both srdes is important I
AB / A B . C | Alternate for AA, wherfz appehrance of one S|de is less |
‘ ;I ' : + y N |mportant Face is finish grade o R
. AC/ e A . | C c ‘Sotfits, fentes, base for. coatlngs- ' ’ ; -
e BQ - B : '—:-'_C e ' ’FOI’/UtIII‘tV uses such. as farm bmldmgs some klnds i
e o n - -~ 7| fences, etc., base for coatings:
© - \303® Siding " C o C- c -'Panels with variety ‘of surface texture: and- groovmg
RPN o "for‘lﬁa/gt-’t_er] - R ' .patterns, For sodmg, fences panellng, screens, ete: )
'ITWI-‘II-@-'II' _C. o cC - Special 303, panel with grooves 1/4" deep, 3/8" wrde
A ST ' - - | Availablé unsanded; téXtured, or MDO surface..
v i . \ -1 ¢ T.C. . C -Excellent base for tile and linoleum, backlng for walE
,u_{PI ged) ! {Plugged) - o coverings, high- performance coatings. : c
: C o C- , G c 'Unsanded for ,backlng and rough ccrnstructlon exposed
NG i o . -tQ”Weather . Lo :"‘3 'II
B . C Con{‘.rete forms, Re- -use until woosl literally wears'out ;
,.Bénr C C Medﬁum Density Overlay. Ideal hrase for pamt for srdmg,
’ ‘ o '_bmlt-lns signs, displays., . ;
AorB __.—C-F’I'ugged“ H|gh Denﬁtty Overlay Hard surface no . paint needed
" orC ‘For oéncrete forms, cabmets counter tops, tanI<s_ B £
PLYWOOD GRAD s FOH INTERIOR US-ES”'? \ L e Y e e
GRADE .~ © | - INNER Y
INTERIOR} F CE BA'CK PLIES '\ - “USES
T AA oA A =0 Cabrnet oors, bmltlns furnlture where both 5|des
]Ir P R - w,lll show! } e
- AB ~A \ ._;B : D Alternate to’ AA Face is fII‘IISh grade back is soild
: . el e . _\T_\ R N arid smoot L o ; ¥ v
» A-D ’ /ﬁI D \‘.?,D Finish gracIle face for panelmg,‘bu rjt |ns backmg
T - - A B EE— 1
- B-D B .- D b D ,_UtlIltv gradle For backlng, cabinet sides, ete. .
I C-D. I D D Sheathlng nd  structural uses - such " as temporary en-
- P e 3 I . closures; su floor Unsanded. o
" 'U‘ND‘EBLAYMEI\ET C-Pluggea? IV b “CandD | For underla ment or combination subfloor underlavment
; : . T T 'I\ s under tile, C;Igpetlng - ¥ : )
i - N i > - : - . L - - —
. ' - N NOMINAL AND ACTUAL SIZES OF L\JMBER ) : B \L\ 0
* All dimeRsions given in inches L R
: NOMINAL SIZE ACTUAL SIZE-T— . NOMINAL SIZE s ACTUAL SIZE .
——'—Iwh*ét‘v‘ou order] what you getl %\ ST (what you order) . _ _{what you'get) -
: ' S e L "2;&4 I '----14;2 X34/2
————————————— S34 X292 N, T 2K e 112 X 54172
_—ee - 3/ax33/2. : \ . . ———— 12 X7 L
N S, QU e Ty e RN e 2 i -~ 1-1/2 X9-1/4 2
————————— 3/4 X 5:1/2 - — 1:1/2'% 11-3/4
f o — e —— - 34X 7-1/4 —e e 21/2X3172
——————ee 3/4 X 9-1/4 P —— =T 32X 332
PAXA2r— m e —— 34X 11:1)4 K —e— e e = 39/2 X 5172
L 2X2 ——————————— 11."2)(‘_]1/2 Y e —— - B2 X612
2X3 sm— - — e — e 1[2X 24172 CBK B — e 5 7.4/2X T-1/2
H - ’ . » \ I /
i N o AN y
. . Tt S ' - !
R 4 . Y
- . 3 X RN [
i . - SN
s §e . . LN
" e
. EUERE NN




. o ‘ Lo , . i o . LR “ S ?'?Material\s. .
Grada of Venger on Panal Face Lo = ot  Grade pf Veneer .~ Grada of Vanepron » -
- i ; . on Panel Face Panel Back
‘ Grade of Venes’r on Panel Back . 2 ) - . :
A ¢ Spec:as ’ :
it G A ;
. Species Group Number ) Group Numbar . :
o Desugnates Type of Plvwood— ] 2
N F_“ Exterior.ar Ii]nenor . . S . .
. T — N A .. Designates Type R
o IJAVC " ,G‘l ; Efo,DFPA ' OOO " P-S.\'l'66 I ... of Plywgod—Exterior N
. ) * o or Intarior L. EXTERIOR -
1 / SRR .| Product Standard ) [__,,_,_, PS 1 74 5
o i, { . . st —Governing-Manufaeturég— O R ﬂ‘g § : ‘ - :
G ~ - w i " » Product Standard . K ’ . . L S
‘o . Mill Number o b . Govarning Manufac'tur:e ", Mill Number R :
Caurtesy Amarican Ply\g\idod'Assqciati_on o
'i' .
Hardwood panels can be made easily by using giued butt joints .. -Partlc]e board can be used as a core for woed veneers .
.- ‘and corrugated nails to make a frame, and then 00ver|ng it with . hardboard, ‘sheet plastic-and laminates. Both front and bahk
£ 1."8 lnch hardboard . . T - ".covers should be snmilar materlai to-avoid unequa1 stresses
: T and warping.. ~ #® - C ;
e LE . g '
£ :‘.. : . B
N '
Rt - _.i"'{ o ’ 3
S

E This coffee table is made entureI\{ of
partlcleboard The table was painted after
the surfaces and edges were filled with a

i water-based wood dough, . .
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. Use gorrugated nails.'
e “for frame,

_‘box nails and giu? )
1

.AII Har;:’lb\i;aljt;l'ﬂ"= ’ !

ik for attaching | "
. M8 ,T‘_j'_?_’_'fa{?d hardboaed. © | :

Addjpe—ﬁt‘ers
" if required '

pe—

| Frami e N S
All E g e - M. ] -
o . R }
é £l
: ol
K Nail, Corrugated _ i N

" ' - Naiis '

N . . . Front edge

Y _ . ) B

‘ - Hardboard TTtT of shaives
Venser

; / ; k_"fShelvés arg

ha_ﬁ:lbo_arcl venger I




' ",:you have fDl]@Wed the 'directions in
'chapters ‘you have probably discoverkd that you
are s bettg;r ‘with handtools than yeu.supposed.
There"is nothmg secret- or terribly difficult abouit

YOUv are now read)\z to-put tllmgs[;ge&theﬁ.
]

mblts. good work-should follow naturally. < .
quts g,lues and fasteners are the key to bmcL

11ng, to

dny pro_]ects depertd on lentS for looks and
'.:‘_rdlq;htﬂ/, ‘but the two fa(,tors are relative: The
shelves you Lonstruc An-s-sarage g Lold- t@r&eﬁﬁ'{g
“egquipmien
shelves you d’é’s}wn for a den or family room. The
drawer’ mtended ‘to hold stamps and: pencils ddles

‘not require the strenoth of-a shop drawer meant
" tohold tools. . % - : -
' Some peop]e love™ t& do Jomts others don't’

TIE you'are one of . the former you'll do mortise- 'r'

- tenons and dovetails no mdtter what-1f vau belong
. “to the latter eroup, yau’l] seck. Iess time-cohsuming:
; ades,lgms Both® d&pp{ocmhes are ﬁIT-B A good generdl

rule is to use the easiest- to—mi}(e Jomt ddequate _‘
“for the project. This mgkes gvén- more sense be-‘

: --cause of the. many super
from a bottle can make a

mdtenai bemgjomed

-

o can De. seen and whethcr end grdl_/_',__,.. i
fthe de‘tS are Jomed A mJA:) tee

17 cut-provides a b}t more g}ue area.
Joints must to]erdte stress and strain, so wew

breakdowns. Joint failure in'a driwer, for exampleé

'fs most hkely to pcour where the front of thé
drawer connects® to the S‘Gdes The heavier .the

i

£
he--previotis

oo.dworkmg On(,e you develop the right work

¢onot-have 16 be as pretty us.the book- \

~ \screws. However, they were not nwented for use

athesives available. Glue ‘!
_nd ‘Stronger than the _i

the potential faﬂure pomts and desmn to ‘prevent ’

"contents the greater the strain each time you puil
the drawer out Th1s 1s one of the redsons why the

dovetdlL 1sﬁus€dfso often in dmwer LOI’ISU‘ULC[OH :
The joint will hold ftogether even if the glue Tails:

The. dovetail has a]ways been a symbol ﬂofd(,dnat- ,

ed craftwork. which ‘is why a v131ble one is,- not
LOIlS[dGI‘Gd ‘objectionable.

Accuracy is critical rfbgdl‘(ﬂESS -of “the’ Jomt you .
decide to use.. Evensa sunpfa.butt joint will not
hold ;15 1t should unless(the matifig edees are-true

: 00! hr;,L a tenop can split-a:mor-
t1se On the’ other hand, you can’t rely on olue o
bG)ITIpLI’lSdtB for sloppy fits. A dowel must-be a -
nice slip fit in its hole cmd thc 3ame is. true for the :
insel ted pdrt of any _|0m¢

. T"’TC]y on c,lamps* to foru; pdrts towther

ressure.. Clamps are- demgned to’\hold the parts R

you should be able to mate Components.with hand - ‘
]
ﬂowcther until “the glue “dries. Woad putty " and

\ flllc,rs are a boon They canbe used to fili hair-line - -

i -

V. chu,ks and Joint lines, and to LOIlLGd] nails dl]d

‘11 § cover-ups for indifferent work.

"Ws —The butt joint is the sm]plust iomt It

de by placing thevend of one 'picce of .wood'
- gamst the side of another and f&stenmg them
’Tlrmly to each other. If. appearame is-important,

i, u should know that the entl grdm of one picee
will be exposed when a butt joerit IS used to milke a‘
rner " The butt-end should be square dnd the 51de I
smootl to ensure’d tight fit,  * . .
f nails . are Hsed 4§ Iastunms

”-_they are. driven
dl : CThis is khown '

ST foenailing. _Dowe]s or other fas*tcners can .be
used as well, C L ;

TA butt-joint is. 1ot a very st’fong Jomt but it .can
bfi strengthened in a. mumber of ways 171 tell your
-about:. However, simply poundmg more nails mto
‘the joint will ot worl and mdy actually prodme
a weakerjomt
Miters—Miters, pr mitres. are butt Jomts w1th the
(ng}e of the joint shareid.equally between the two
16(,(38 bemg joined.-Most often the twg pleces are
cut atra 45-degree angle and joined to' form a. ?Q—

egree or nght ancrle nnter With cmy mter ‘the t o,

I
L
|
L
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' - Putting P

&

ieces Together o

Glue Block

\: |

A

- _ FiatCorner
GlueBlock '~ g

lron.

L3

!

BUTT JOINTS set at right angles leave the end graip visible. They may be reinforced with glue blocks or corner irons.

ki

- £ -

‘Dowels /' |. - .. Inside
hting'd .

#

- Corner
P . lron
ST S -
. Y e

L PR

-

ona FL'A'T"COBN:E_H,'Co'r__!'iuéated_nqils,_d_t:\ﬂel'.; of metal cofﬁer.,bracés‘ ean be used as §upp6rt. K

e

*

P

K]

D

o ). ,::’; g
T Gliie Blocks

i

*
. FA
'

. L »

" Gusset . - Toenailing

) T : - -
-

¥

- A pr‘o'jecti_ng"”bu;t joint daes not have 'th.eﬂ?p,j:'p'blém'ﬁof exposed a;'én\d grain. It'may be reififorced with glue btocks, gussets, or by toe-
-~ nailing. The use ’bf_dowgls forsupportis discussed with dowel joints, - SE LT Tiy . ’
: T e e PR . s s ‘- :

Nails or screws can be used to secure a*: -
miter, but grip the parts sécurely so "%~ _ ‘
- they won't slip eut of alignment when DN

1200

i

4

you-are adding fasteners.. &




Flush : - M lhiide; 7.

{ Corrugated . E : : A A
‘N ) 9 o . Corner : . ~Cornar ..
chals B P lron ' S |- % dron

In cases whefe appearance is important, you might consider a -
FEATHERED MITER, A saw cut is made in both pieces of

thé miter and a piece of véneer is glued into the ketf. The. -

"| feather is trimmed to fit after the glue dries. = .. . o

N

I i 3 \ ) -
Lo N L
T
£ . ';: j
Shdulder : /
. @ 1 -
e '
MITE RS can also. be cu,t as haif !aps The cheek is sawed first, then the shoulder Thls . : L o B
produces a triangular face The resultmg 1om1 hasa very neat appearance : ; : : y
N . ., - - ‘_ E‘ ’ ” . . . - . \r . - N : . . i g
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Together

ould be cut at the sa me angIe Angle divi- :
can’ be used to detennﬁne the’ correct angle to

A nght-ang]e rmter can be drawn by squarmg
hne across the face of tﬂe ‘piece, then measuring
along one side to- 2 poi t equal to the. width of -
the. piece, ?
¢ other end of the squared fine.

Miters dre usually cft in ‘miter boxes like the
one shown in chapter . A back saw or other t“ne-
toothed saw is used bex:ause a tight fit is important.’
Miters are usually narled or najléd and glued. For
“this it is best to use a mrter cIamp as shown in.
chapter9 ‘ : N ,?;
T Lap, Joints—There are. many JOI]‘ltS where -two
oards ‘CToss. These are. Ca]led Iap joints. An oper-
srmply ‘one board ald ACTOss another fand
'_'?A ‘full lap reduirgs cuttifig.a U- sl‘i}ape&
“one. ‘board - t& accommodate another
"half lap, reqmres cuttmg notches 1rrf both

elnotch is made by layrng the boards'i m posr-

on’ the other with .a Kknife or \pencrl A fnarkmg
gaug_e isused to mark the depth of the notch. Then

ﬁne'toothed saw.

'For a hatf lap, bo$ pleces are mdrked “With a-
gauge, but one is cuf fo. the top of the depth line -
“and the other to thg boMm of- the’dept,h line-

: - Several para]lel cuts ‘can ‘be’ made between the
Moo should”er@uts and the waste can bg cleaned out

with a- ghlsel or by paring with a knife. Chisel from -

‘ _ boéth sides toward -the center. Slant the chisel
i sh,ght]y outward to avoid breaking the grain.
The notch for a gorner or end lap joint is gauged
~across the énd of the stock. The cheek cut-is- made
- first, then the shoulder cut. '
Rabbets-A-. rabbet. i5 an Lshdped cut in the edge
of-a pleee ‘of wood. The-square edge of another

. two rabbets fitted together form a rabbet joint.
) To'cut a rahbet i the end of a piece of wood,

e the face dnd down the edges. Then mark the depth’

3. - of the rabbet on the ‘¢nd and sides with a gauge,

S and- cut gut the waste with a backsaw. A chisel

.~ or arabbet plane ¢an be.used for the final cleaning.

Rabbeét planes have a spur for cuttmg across the

grain. A -rabbet can also be/’cut in the side of a’

. piece of ‘wood. witli a rabbet plane The depth

- gauge and the fence: control the depth and w1dth
‘of the cut. : / o

Dadoes— In woodworkmg, a ,groove is a narrow

. -channel cut with the grain of a piece of wood. A

. _dado rs .4 narrow channel cut gcross the grain and

- is” J.isuatiy used for holdmg shelves A dado that

o122 T ' i - g

and’ connect ng th1s pornt wrth the -

"_6V.ERLAP,' e

on and-marking shoulder lmas the w]dthfof D“e’; N _ - ‘: o
CFULLLAP - mE R

_shou]der lines are cut wrth’a backsaw or other :

piece- of wood. slipped into ‘the-L-s mped cut, or. o . o
-HALF LAP ‘ S e T

mark .a-ling the width of;tﬁhe joining piece across

-3 - T
L -




" Make the CHEEK CUT flrst for end haif
laps I

*3

'—'The U-shaped cut for & LAP JOINT can
b rmade by cutting the shoulders first
and. then ‘making a series of parallel saw
cuts in the waste grea, LIse a chisel to”
clear the Waste. Chisel. towarﬂ the center

' from both sn;ies

-

You can. make a THROUGH. DADO w1th a’saw by maklng the = w

RABBETS are L-shaped. They are often used W|th dadoes in
shel\nng : _ _ _ - " shollid&F cuts first and then parallel saw cuts between The .
L ' ' waste |s cleaned out with a chnsel or a plane. * - _ °

‘A pocket is made flrst at the end ofa STOPPED DADO then the dado is fmlshed w1th 2 saw and chlsel ora plane Two saw cuts
make the notch for the inserted plece N - . ¢

. o

o 123




“‘""i,':'_'tlmes called: a hozﬁ“led joint, 1f the end of the

-._"-:-Puttmg Pleces Tq,gether PR o N
' ".-y"holds the entire en of the second plece is some-—--—------i- b - -

- second. piece -is visible .on both sides-of the dado,. .-

a

extend across the entire ‘widih of ‘the board, and
.the end of the second piece is concealed it is. called i
a stopped or blind dade.. e
A through dad’o cin- be cut w1th 4 saw and
cleanéd out with g chisel, of 4t canybe cut w1th
a plare. For a stopped-dado it is best to” cut a-—_
pocket at the stopped end with a chtsel ‘and then
lise a plane ora saw to finish the cuttzng :
. Dado joints. cAn® be glued, naﬂed or he,ld with
screws. Dadoes add strength to: shelves, ‘afd t\heLr-
- ends can- easﬂy be covered w1th stnps of wood o'
wood tape. | e g~\

h:ased in .most hardware . and horme. S‘upply” stores.
gy.are usually made of maple or birch aifd come °
13- -foot lengths with diameters ranging from- 1/8
to il inch. Dowels can_be used” to support and
strengthen . almost any. kind«of -joint. They are
‘espec1ally useful for butt and. edge-to- edge 101nts
If'l_They cﬁ-n he.used as a\ﬁubsntute for- mortases and
“tenons, or fordovetails in mraking furniture. -

T‘Q mqke 2 dnwe] joint, matr‘hmp

hnleq must

hé"h drrlL throuch one p1ece into the other It fthrs

_o"

very earefully and - use it for ‘marking the’ other
. piece. Test'the holes witha dowel before Fastening.
- If the fit s wrong, glue a dowel 1nto the hole sand
it off flat, and drill again. .
. Blind dowel holes ¢yn be laid out in severai
) ways. The two pieces can bemclamped together-
with their butting surfaces in position next to
each- other. A square' is then used. to draw lines -
across both faces at the desired locations. Then the
two pieces are separatéd and each is marked with -
"~ d gauge across the squared lines to locate the cen-
holes. 3 - S
- Another way to match centers is to mark your
, pomts on the-end of one piece with a square’ and
gauge; and tse those to. .make matching marks- .
~on the second piece. A 'third .way is to mdke a

* .with an awl can be used. In either case, the marks .
on both pieces will -match. The dowel- centers
shown in the picture can aléo'be used.

" holes. Make sure yourdrill is square to the surface
of the wark. A tool called a doweling jig is avail-

Y
"

. template. Nails driven through a block, or hples
drilled in 4. bloek through which you can- mal;k’ i

it i® called. a through dado. If the dado does. notj" b

i Dowels These. round wooden peos “can -be pur - E

i

: é?,
is’ lmposableﬁ Measure . arfd drill’ throuh.one pfcee D

_ters for thé dowel holes. Usg an awl to mark center S

©The holes should be drll]ed with anauger bit. A |
“deépth gauge is used to regulate the depth of. the -

able. It works on elther the end or edge of a piece:

o Th?ough
DOWEL JOINTS can be either. th;ough or. stopped Through
joints are 5|mpler because both pleces can be drtlled at once;

"S'toppect

P

-

A . : L IR T

. .!4-‘.‘_ LS

~ The diameter of the dowel used i m a jomt
_‘_.:should be about half the thlckness of the
g ;-:jst;ock !

B L ’

“ k. Chamfer

The dowel sHouId be chamfered at each
end and should be 1/32- to 1/16-inch-
sharter, than the combined depth of the
hgl

\

-
e -~
. . . ———

TH’E dowel should be splraled or grooved '
to allow gtue to spread.

. ~

%
. s}

r




= Putting Pie.c'es“Togg'thér

B

DOWEL CENTERS are used to match hole Iocatlonsjor £

mating pieces. The dowel centers are placed in holgs drilled® /' ™ U
in-Gfie piece and pressed against the matching piece. The =+ - .
pomts on the ‘centers mark the locations of the holes requ:red
in the second piece. - -

Drawer-Front

L3 5 : &

DOWelS can be used jn p!ace of a dOVetall to hold- the sides ofa
- drawer to the front. Hold piecas together r'to drall Use long #
dowels and trim flush after glue drles ’ :

— . &

= NS To prevent warping, ql%e board should
. " |, be.ripped into equal parts'and glued
f ’ together with the middle piece inverted.
A “With large “assemblies of pre-cut boards,
Iv j invert alternate ones ta,avoid warping.
¥ ‘.

Pieces for an EDGE TO EDGE JOINT V
must be checked for fit at all pomts and -

for squareness : S Dowels 5

Nt R

Dowels can be used to strengfhen edge-
to- edge joints,




P_uftiﬁg‘ 'Fj’i_e'gi'es: -':I:_ogetﬁétr o

Mai®the position for’ doweE holes on one ,
__pisce, ther {ine up pieces with the joining
“faces up and use’a straight edge to carry
the linas across the other pieces, . -

Spline

to-edge joints.

SPLINES made of hardwood or plywood ¢an strengthen edge- .

A CLEAT placed across the end of a glued edge-to-edge -~
Jjoint provides stability, )

The CLEAT can be shaped to fbi'm alip.

. B

126

of wood and w111 handle material up to 3 mches :

thick.

1/16 inch. Both ends of the pin should be slightly

chamfered with a kmfe oT sandpaper to ensure a N

smooth fit. Either a splral notch or a groove should
be. cut along the entire length of the pin.to- permit
the escape of excess glue and trapped air when the

dowel is- put in place. This groove will also help .
«_prevent- splitting the :pieces holding the dowel.

Edge-To-Edge - Joints—There will be occasions

when you will want to cover very large surface
~ areas. Sometimes you can use plywood for this,

but for bench tops or butcher boards you will
‘have_to join pisces edge to edge. Even if vou can

“obtain a piece of lumber large enough to cover the

area, large pieces warp gasily: Tt is best to rip the

piece into equal thirds and glue them together with-

the middie—piece 1nverted ~When gluing several pre-

- ¢ut boards together. it is best to invert alternate
ones. This equalizes the ; stresses -and prevents 4

warpmg B

Edge-to-edge joints can: be strength-ened in
several ways. Dowels can be used effet;tively to
make a strong joint. farpoves can be cut, in ad-
joining.edges to hold other strips of - wood called
sphnes for added support. Pltvywood is good ma-

(terial for sphnes “Hatdwoods .cah be used, but be'
s sure you cut so'the grain dlrectlon is ‘across the--
_strip - rather than along it. Finally, boards 0lued

edge to edge can be strengthered by adding cleats
at either one or both ends. The cleat can use dowel

- joints for eXtra strength as well.

‘When joining boards edge to edge, try to mdtd
the grain of the boards. Use heartwood or sap-
wood, which have the boldest graf patterris, be-
cause .they tend to warp léss as they dry, Try to
match heartwood to heartwood or sapwood to
sapwood for the best fit. Be sure to remove all
excess glue because glue w111 not absorb stain or
othersfinishes,

. Mor“ﬁse and Tenon ]01nts—~These joints look more -
difficult to make than they are. A mortise is a rec-

tangular cavity cut into a piece of wood into which

another, piece, the tenon, is fitted. A simple'way to

cut a mortise is to remove most of the waste wood

with an auger bit, and trim and smooth it with a -
chisel. Or 3 you can cut a mortise’with a chisel alone:

A mortise that goes through the board-is called

a through mortise. A blind or stopped mortise ex-

tends only part way through the board and.can be
drilled by using a depth gauge to control the bit. A

scrap of ‘wood can bewused to control the depth of \
your - chisel ‘cuts. The tenon for a blind mortise
should be cut 1/{6-inch shorter in length than the

mortise to allow for the glue.

Dowel pms shotﬂd be shghtly shorter than the‘_'
- “combimed depth of the two holes—say. 32 01 "




: To cut a deep momse with a chisel; -work from both ends with a senes of angle cuts; moving ;he waste toward the één‘ten_'. ('.ile_ai:;_T L
out the Iasi blt of waste from the shoulders WIth verticaf shearmg cuts. S RS ’ . ﬁ o g

Thickness

. Cheeks -

Sligt Chamfer

w

“The thickness of tEe TENON should equal 1/3 to 1/2 the

thickness of the stock. The ed Sshould be shghtly cham— S - ,"'\! -
fered to ieave room for-glue. ' ST 5 e
. ) : B \
~ e \ e
.
Y
\
\_ -
TO CUT, A TENON Maﬂfﬂﬁ ‘ehieek Imes Start cheek cuts at an angle and flmsh'" —'Place the worleat and’ m\ike the shoulder
with a markmg gauge and the shoulder straight across. -~ - : cuts. A block clamped to the sawblade
Ilnes w:th a square. _ _ e o can be used to control the depth of cut.~
o X
s J : p T $ %7
F :




-C-Puttlng Pleces Tegether . ) ; i - -

- The tenon is marked with a square and mari?mg
~ gauge. The cheek cuts are made [irst. Then the

- Make sure that your blade is citting on the waste

side’ of your guidelines. Otherwise your tenon will

- be too small. A ‘lock of wood clamped to-the saw

“blade can be. used‘as a depth’ control 1f necessary,

e ~finish the tehon withrachiseh—— S

ing a hole through both parts W1th an auger bif and
ingerting a dowel. Tt'Is best to bore the mortzse

first. insert the tenon, and mark the center of the’

nhole on it with an awl. Then drill the matching
- hote slightly closer tothe thoulder of the ienon.

This will help to draw the shoulders in tight when
the pin 13 driven through, and will give the joint

extra strength

The edoes*of the tenon can be sloped for, wedued
e mortlse and tenon joints. This leaves space for

'the wedﬂes ‘which are driven in after the tenon is

e_dges of the mortise away from the side holding
1
with glue -are used to fill the space left’ by ‘the
sTope when the tenon is in place. A variation of
s is to make two saw cuts in the tenon and drive
the wedge§ mt‘U the kerfs

e

“4 0 work'is laid flat and the shoulder ¢uts are made. .

—— e

You can, pin a mort1se and tenon Jomt by bor- .

in: p]d(,f: One variation of this involves sloping the

he shoulders. The tenon is cut square - and wedges .

e
- A NIOHTESE AND TENON JOINT should f|t tlghtly A
through momse is shown \

b

Ty

AL

A MORTISE can be.either__thr})\ugh orblind.. -

i

Mark; the center line and edge lines with

a square. - g

“ Drill overlapping holes along the center .
 Fing aqiial to the width 6f the martise,
Usa a stop-gau“ control dapth if the
mortise is blind,

a matking gauge. Mark the end I|nas with  © Incige the outline with a sharp .k'n.if?; '

_.To form a shaliow mortise with.a_chisel,._.._

make a series of vertical cuts fram both

ends and cledn out waste with the'bevel—-

down, Repeat until finished. Clean with
= vertical shearmg cuts; :

we
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A fznger lap Jomt ofﬁan caIled a Iock "br pm;:
]omt is a‘series of open mort1se and teno"n Jomts .

-1 a line"which lock together to form a'cérner. This .
.- joint is; com.monly used in cops ructmg boxes but

hap&essﬂength than a dove}z{nl

Dovetails—This Jomt is the” mark of a- craftsrnan-

efMakmg dovetails-requires time and care, but their

‘added strength is WOrth the. effort The] pro]ectlons-'_

at the end of = bogrd—are calted pinsTthe spaces.:- ;

between them: are “socke s. The prOJectmns on tLHe'-‘,._'
are called dovetails. The -

face of the: joining boarf'
‘spaces between them are’also calléd sockets, Dove-

tails are usually: wider“than their. matching pins, .
~ but’ they* should .not be .more than. four- t1n}es '

w1der because: the stress could break the pins.

To makg a single “dovetail, lay out the socket
: w1th a bevel. Make thé'side cuts first and clear the .
- waste with a chisel. Place the .socket at the demred',
'; 1 p051t10n on the matmg piece and. mark its outline.’ o
“with a knife. Then cut ‘out the pin with a saw and © .~ .
chxsel «ThlS process can be reverseq, The pin can be;
d used as a guidé- for marking the

made ﬁrs \
'socket. In eitheér se you should WOIk for a good
fit. When. several, sin
is a-good 1dea to make-a't mplate

In making - multiple dovetaﬂs

edge ds one The
diwdmg Jlines.are.. the centerl’mes,‘
dovetail - The narrow width of the~
about-'1/8-inch’ is then marked on eitier

_side of.

the center lines, and a bevel is used. to mark the .

Qroper angies. These” hnes -are :then squared over
“the ed Ue—Mark%}e waste -weed—to-avoid mistakes.”

—e o —

ks R

The side cuts are made fight and the waste wood
i§' removed w1th 2 chisg ;Tbe resulting ‘piece .is

% then used as a temiplate for marking its mate. If

the ‘work is done earef lly, the two _pieces will,
~fit snugly.

' Coped Jomts These ]omts are used for matchmg

* pieces of - coping or moldmg by followmg the con-

tour of the mating plece The sunplest method
reqmres you to make a s1mp1e 45-degree miter ¢ ut
in the coping first: Then place the molding ‘on its

~“bacK and cut along.the line of the miter cut with-a——

-oF wuth a wedge or dowel Iockmg through
the assembly i :

3

e

TN
',\\ ’

copmg saw. Th1$ will automamcally produce. the.
correct -contoyry It works w1th the most 1rregular
"¢ molding. ;

The  secdnd’ method is’ shown on page "15:
Put - the mofdmgs together at a tight angle and

R
e

3

»;«:ef’

i . Lt - '

‘.'!Q

doveteuls -are to be made 1t'_

the. chuLce be-
tween makmg the pins or sockets first -is agﬁm up'_:.__.
¢ 10 you. Th both cases fhe Shoulder/lines dre marked._,_\‘:-"- o
first, usmg the thickness of the Jommg p1ece ‘as a;
gulde ‘The - stock - is then.- d1v1ded mto as._any’ ..
fequal parts as there are to- be dovetaxls ‘Count
fruthe twe%talf-pms at & agh ou te :
' f each pin or - |
in, uspally -

£




{-Puttmg Pseces Together
." VAHIATIONS OF MORTISE-TENON JOINTS

In a BARE-FACED TENON AND MOR-:

" “TISE the tenon is shaped like a rabbet. " is sometimes called a SLIPJOINT. -~

- This open variation used toturn a corner

-DOVETAILJOINTS . T T T

" ‘Do the C{Jgek cuts, then the shoulders:

A FINGER LAP or a LOCK or PIN _'
JOINT is often used for boxes

4
5
! 6to.
-8X-.
[
7 L R . B

—»| [— X . - .
. . ]

*“The dnglé of the pini should be 1/6 to 1/8,
the length of the peg. A greater angle-is
reqmred for softwood than for hardwood

"
=
| H
L 3
a3
<

You can cut the pin first for & dovetail. -

Sockst.” - ¢

The two joining pieces are cut so they fit premsely A DOVETAIL JOINT should hold
even lf the glue fails.

fo . ) L _4

" Use the pin as a pattern for the socket and 7:
. cut with a saw. Ciean with a chisel.




" #Putting Pieces Togsther
You can.also staft by makmg the sockat
and usmg itas a patterf\for the pm.

"~ ‘Make the shoulder cuts on the pin f:rst
then cut the cheeks. w1th a ch|sel
i

i T -éf g

} ; Vo
MU LTIPLE DOVETA!LS Dlwde the stoek into equal spaces Use*’these marks as centerlmes and Iay out s!ant lines" W|th a beve[ Def)ﬂ\
should equal the thickness of the stock i ) ) .

\‘..

,
e 1

&
o

|
Y

B Equal toThlcknass of Sto

Use _atemplate for marking end cuts when

Use a block of wood to make a guide for ‘cheek cuts Note how the waste is
_many dovetails are requ;red

marked with X's. i . : e o e g

J"

i o . -




l\nbke These Cuts Flrst

-‘\.

A coping’ saw can 'be used 10 remove the Use a.chisel- for fmal clearmg Work from
bulk of thewasta.; It is best not to cut’ both sides. ™

at

PR

A-HALF-BLIND DOVETAIL is \ns:bie from only one s1cle and is often used for drawers
- The blind sockets should be between 2/3 and 3,’4 the-yuckness of the stock. ‘They are

N shaped with chlsels B _ . . ) ;

L

‘ oo . ' e o ' - S R N Asawcutmadeatananglecanhelpget
- A o KRR = ..~ the johstarted. . .

-

I

.Y COPE CUT follows the contour of its matmg plece Place the molding on"lts base and make a 45. degree miter cut. Then place it oﬁ }‘
s backgand follaiv the line of fhe miter cut with a‘copmg saw, . . . :




X

“use your compass to trace the contour 5t one

. make'the cut: © . -% LT e
-""".SPLICES B SR v
SR sphce conne Bteces end to end along the
' same line. There are’$lices designed to hold’ we1ght
or -Tesist tensron but the most comimon use for:
- woodworking. IS' srmply to Ualn addltional length.
A wellsmade sphc'e will bé as strong as the wood
‘.,;tself _ : e T
© 07 Several srmple splrees cah be kused 1n w00d~
W workmg An end buri‘ is.simply a giued butt joint

laid end to end Tt-can be strengthened with dowe]s

z,t.angles that co;ncrde in° the two erids and joining
thém A fnger splice is similar to a- fingeriap joint
laid ﬂat Aface dovetail can also serve as a sphee

GLUES- "~ C

';seleet1oH;d apphcatron of the glue. Generally,
softwodds are easier to glpe than hardwoods and.
*sapwood is easier than heartwood. Many glues are
currently on the market. New ones seem to arrive .
way- The most commonly used glues for
_wo WOI’klI‘lU are 11sted on page 134 along wrth
_-th 1 chdracteristics. Study that chart and make .
z‘ohou:e most Suited fo _your, feeds, Also, read -
.:‘t)]?e manufaeturers mstructlons earefully before
ysing th, Uhie‘ "‘ e e
'NAILS, BRADS AND, TA€KS TR
/. Selectmg nails for a partrculdr job sounds
/sitnple. but should be‘done with cares Lhere are
" many kind§ of nails avallable, each de31g11ed to.
do a specific task better thar' ahy otlier nail. The
‘holding power of & nail depends qun.the pressure
sof -the wood fibers in contact with’ its. gurface.
Wood fibers are’pushed aside and compressed when
‘a nail ig driven through. ThEIQ tendency to spnhg
* back to the1r original sQosltlonwdl.lses them to press
aoamst and hold the nail. Holdrng POWer can- vary
according “to the nail’s size, shdpe and surfdce'

JE

- softwoods. = &

‘Holding power can bre increased. by aIterrnOr
-the shape of:the nail’s pomt The most important
thrng you need to know about porqts is that long,

" sharp points.~have greater» hol{hng power, but~
tend to cause splitting! Blunt points are less likely:
to split. the .work: Hardwoods split mare easily

'than softwoods, but you should.be careful with’

) 'softwoods such as Douglas fir and whife eedar;

"When there is a chancé- of splitting, it is best to

A pilot hole with an awl or a smaller ®lint nail, or
\rubbmg the nail -with $0ap, wax OF grease can also
reduce the chances of sphttmg g e

3

- _piece. onto the other A coprng« saw is. used to

A proper]y glued “joint ‘can be stronger than -
the wood  around it, but that requires, proper .

. treatment. As a rule,. hdrdwoods hold better than :;fl"

o (
1 - B
. . . ]
m@_\;ﬁ ) V'u f) .' . r ._ .::_
B - [ . ~ L m
”_SHANKS ﬁ_

blunt the point of the nail with a hammer. Boring -

IR S| PR g
1

('P_utt'rniPiec;éS ‘Fogether .- -

or. strarght plates. - A “plaiz scarf involves cuttmg o

“SPLICES

5 " \ Lo B
el
) 3 i : A
3 ! :
- '}l ‘ 2 L= I
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: Blunt e Dlamond s Chlsel or L __‘
x
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Barbed
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Grooved o
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‘,/ T MOSTCOMMONWOOD 6LUES . .« . . B

y C'ampms Time . [ Best - "7} —T T L
* Praparation |- Temperature Molsturé ‘Waterproof | - © . Remarks . BT A
B RS 1. -Spftwqqdﬁ; Hal_'dwpod " Fahrenheit .| 7700 I . S ‘

Rasistance * - : T R

: 70 degrees or - 2 T . Goqd_choice forfg‘evj‘eral furniture work ' . .
L : . : - ‘ G Ty | 'butnot for outdﬁ'&’r projects, Provides R
“Animal o . L ” N . - | over.Warm: R : A s

L,-;, sid H'B |Ready to'use.| 3 ta 4 hours | 2 hours .. . Good- | ‘No | soma strength even when |omts are . L
L Hame IF . - . the glue if the [~ : s - poorly fitted, wil rES|st heat
Fl i Ryt l ] N . . . . . : : e R,

R i a E - . - B e L - |andis easy to use, . o 1 - i
s R o B room is cold. .. : - _ om0

- - 7 . A . P . e - ) -

S | N Mustee o T o sl Tl e : I
o A . Sl | e . N R DR R Espectal‘ly good for 0|Iy woods Ilke vew
— SR, ’ ; L o + | above freezing. - o 3 .
: ’ - ! C ; L teak Iemon but it Wl" stam woods hka ey

. /P ordered .1 MX WIRE. | 3164 hairs | 2hours - | Worksbest # | . Good Na - | redwood, Works fairly'well asajoint ~ ~| 7 i
' C_a;et_n - | water. . . iE . o . s A : o

: ] . : K e L o L «| Filler. Okav for-general woodworkmg .
1 P ) i S : At warmer C - R E’ .
'- " T ~ . * I | . bt do not use on outdoor pro]ects..
_ - S 4 - : - 7 5 RIS
: g0 I ‘temperature,, . |- 2 . H R
L N .- B s " N 1- T SR N 7 N - B . B ., - + A . g
. , . . L S P I Th|s is’a verv good all around glue. |t b -

Copolvving] A4 T i 0 de ree ® ; - uu:k—settm , pasy-1o use and does not . - o

. '-LE?I-_YV'DVI . | Ready to use.| | " . . 6 L g “Good ¥ . Na . 4 g V- " o

White Glug . to 2 houfs . o J 7 minimum . F ) require maxumum ‘clamping. Do not use.
1 ‘ : : - i H . on outdoor promg\ts ) \.
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! 7é,-d%gr;,ee _ !

| minimum

i 2—part mlx
fpiiaw cil-
rec_uons on

A8 hours* -} 16 hours * *
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- narls Jou- aig -most hkely to use will have round

also - ava1labla =«Barbed .nails have..small barbs. in-
" their shanks, either along théir full length-or pear

short naﬂ to. do the work of a longer one. Grooved
narls ¢ither, sprral orlongltudmal are grogved along
thelr fug§isth. As you- drive' the nail, the wood
 fibers” are compressed into the grooves which gives
the naﬂ more holding power. Coated mails hold
.. “better because of the adhesive power of the coat--
- mg ‘The coatlng glso helps prevent rust. :
- Nail: hieads: are. demgned for specific jobs: The

: ',_the wood ‘and. the likelihood of the nail work:
neg; through In general nails w;th broad heacls hold

"arl"Slle»The size of most nalls is desrgnated by

nthe price: per hundfed -nails,and it still uses the
bbrevration “d” for penny from the name of the

dh long For each addrtlorral penny, 1/4 1nch 15
dded to the' length ‘until ‘it ‘reaches .3 inches
'h‘en the SYS stem becbmes le,ss regular’Narzls smallel‘
1a,ri ]@mcla or’ larg.er than 6. anohes; are oasured

Adally oallﬂd Sprkesx Brads andrtacks are meas'
- m frictions of; mches L A '

‘ - terms of Steel Wire Gauge: - ‘
" Types of Nails—The most c,omm/ nly used nails
~in woodworkmg are wire nails. They are cut from
.. various gauges of wire an I'have round Shanks with-
-out a taper. They come in d wide variety of types.
Common Nails . have  flat -heads and are used -
g 'for tiost rough work, for frammg, and to secure*
~“siding; sheathing and subflooring. S

Box Nalls are similar to Gommon "nails excepi
they ire more slender They can be used where a-

L ¢Ommnion nail mrg,ht cause splitfing. They are some~

~ tifres-barbed or coated for bbtter holding. ™~
' Fll]lSllll]° Nails are” Jighter gauge than {:ommon‘r

* mail set. Then: *they can be concealed with putty.
Wire Bradst have ;almost”, ng heads at all.and nEy :

7 inches., is used fo “distinguish size, Specral nail
- .‘_J‘settmg tools for brads are available. |,

Casing Narls are similar to ﬁmshmg nails except

- the: gauge! is larger and their "heads dre tapered.

- They can be set and-. r,oncealed They are qu,d- for :

‘terlor trrm,,

Na1ls_vary in the desrgn of thelr sh’anks The >

‘shanks, hut. oval, square cand triangular nails-are

_the head Barbs increase holding power and. allowa  *

shape you- .choose sHould depend on.the hardness -

. wiggle nails,

he: penny system Orrgmally this system was basedk

e nails: and nave tulip-shaped heads, They. can easily *
~ be driven. below fhe surface of the work with'a |

be” consrdered spemal finishing nails. %E,ength in-"

;._ S IR ST #Puttmg Pleces Together
Floormg Brads are s1mrlaru{o casmg nalls but
_have larger, tapered heads. The‘y can also be setf
.and.are used for floors. ” B
Double-Headed Nails, some'tlmes called duplex .
. Scaffold or staging naifs, are for work'that is to -
be.taken apart later. 'The nail is driven in up to
«"the” first head leaving the sq\cond head exposed:
for easy extraction. . - o
Tacks.can be used for! simall narhng }obs Seme
“come w1th ‘decorative heads. A number system-is ..
_used to Lndmate stze. Use a piece of (‘:ardboard ar ’
a straw o hold tacks for driving. Push the tack
'-'thrOugh the cardboard and * hold the cardboard
rather than the tack. :

NAIL SUBSTITUTES
Corrguated-steel  fasteners, sametimes called
are - simply - pieces " of “corrugated.
steel sharpened oh one edge. They are good for
strengthening glued ]OII’ltS particularly miter or’
butt joind. They are, widely used by manufacturers -
7 of Boxes and-fumiture because they are inexpen- N
. sivé, quick, and require little skill to .use. They are -
-available in 1/4; 1/2 and l-inch sizes and have as’-
few as 1wo, OT as. 1-1any as’sever: borrugatlons They'
~ are -mad¢ ‘with pldiii edges for hardwood and wrthr

saw eggn/ for sof ‘qod. Some have parifel dlges.

€ others: have ridges that slant:slightly €pward ¥
»eac‘h. bther at the top. This tends to pull tﬁewood :
;j‘tégellaer% Thera are special fas;tenar sets’ avriilab_le
' for-each 'size. There. are’also orrcular cOrrugatedﬂ

2. fasteners: avillable for] Jjpining more thantwo edges: V

he. didmeter: of a mail is determing by the
gauge of the wire it is cut from. It.is pi‘éssed in o from ‘the edges JF the assembly and diagonal to ~

- Whea using a corrugated Tastener, place it away .

. the grain. to.avoid sphttmg Use llght hammer.
Blews distributed avenly across- the edge of the._'_

’fast\e‘ner tor dnve . kK , S -
) e 1- ) ’ - R R

. _ N
7| GAUGE EOUIVALENTS
o ; . FORNAILSIZES |
v _GAUGE “INCHES ;
g, S 2625 . - -
BRI A Mana e _ 2437, I
4 % ¢ 2253
- 5 e 2070 s o
' 6 920 RN
7 - 1770 AN R
8 L as20. A AR
g o 483 e f g
i 10 ! 1350~ :
. B S .28 ]
. 12 ,.oogs - |
13 0915 o
14 LOR00 . / B
: 15" ? ’3673 T N

.
T
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* &*Putting Pisces Together

=

- TCASING NAILS

“Siza

Hdb

- Gaugs -

v i it
z Appro;qi_ma.tsz‘l'\luhmber ; B .
. - R > s .
Per Pound . i

4

: .;14-1'/2_

s . i R

14,

T T = = =T FFFIE ﬂ .

S IR R P Ry

L2

h?

F -7

1‘{4~
g1
3/{8 L
<714

% . |

Y
g Y I
"1}9_‘924",

."";118"10!é44- " L
b A IR e

1aes s

131022 |

131021 | -

13!‘l to 20

B

c q
) _FIN_ISHING.NA-I:&!!.S

]
|

: HE K b
" [Approximate Numbef

Gauge

16-172

. Par Pound

15-1/2 |

15

II'FJLI:‘IEi i

g 3

290 - B

P
]
!
“f
¥ 7
|
. !
& i
i
.
-

LTy

196 | .

v

— ——— i g | 21/2 | 11120 Ll _
- } . R - . ". - n
ALLLLT 10 |'3 10-1/2 | 94 ., S
T T ['r_fﬁ[q | 18 {32 [0 75
w ) “ “ . "
i : Length - LT o N —. - — ]
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-

.r“"k
—— 1 3 114172 125 g
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rig, Pieces Together .

DA

C b

Size -

3

g

5

6

-7

8

9

. COMMON]}ND.-BO-XWAlL:SIZES'i_"': ‘

212

18

20

30 [

.60

'_ Lengt_h,ln' “Inches

1-1/4

A4-172

2.

) -

2-1/4

2142

2-3/4

3-1/a.

3172

e
4-1/24.

' '-COMMON NAILS

Gauge,

14

$2-1/2

12-1/2

11-1/2

19-142

10-1/4]

10-1/4

Approximate # P_er Pound

845

540

250

250

165

160

1 4100

i

80

65

80

. 45

30

120

10

BOX NAILS

-

Gauge -

" 15172

14-1/2] -

- '12_'-?1 f2

12-1/2

114172

11-1/2

10:1/2

10-1/2

10

Approximate #Per Pound -

10107

635

|-228

. 210

145

1327

94

-. 88

- n

582

a6

35

l"““;‘ﬂ @ .

.

40

50

e

1 Common Nails are shown. Bax Nails are . " “'\
» slimmer, but ¢ome in the same fengths. E b AR/
© "
&
LN Lk
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.#Punmg Pleces Together

. The Scorch™ fastener is aiSO used- fOf SUPPOTt" " Flat- Head Screws are . tised . where fhf: ‘head
'3'-\-\ ing glyed joints. It can be applied in two steps and.’ ,;:'must be flat with the surface: of ‘the woik. The
is less likely to cause” ‘splitting than a corrugated ~ - screw’ Hole must . be countersunk or-counferbored

fas»tener o " . o . w to ifake.robm. for the head Tlns is the most. com-- - -

SCREWS T e - mohly -used screw. :
This type af fastener offers several advantages-« - Round- Head " Screws protrude ﬂbOVe the, sur-

,over nails for the woodworker. Screws have greater | face.. of ‘the work. They- an. be ornandental, but

holdmg power than nails and they can be with-. .are best uséd when the 'w gmg action of -4 flat

‘drawn without da]ndg”]g the work They are HEtheI' head mlght Cd'l.lse Spllttll’]g Both ﬂat‘ 3nd rourid-
“ looking' than nails and can be tlghtened 16" dI‘ch ~head screws can be. concealed By . <,ounterbor1r1g

; he hole. ™* /. .
: leces together. However ‘they-are more expenswe .Emd plugging t .

. lt)hfm nmlsgand Jequire smore time fo drive. © ~ o - Oval-Head Screws . protrg/de Shghtly and . are 1
- _Wood ‘Screws-These are made of gitlier anhard- somet;mes ed in. place Of flat “heads’ bec.ause._i_,_;' _
“ened steel, Stuifiless stéel’ alummum copper or ",Of the greater strength®ef their ]}1eads f. 2 th )
brass. The:steel may_be-bright finished, blued or- Fillister-Head Screﬁ's/are chosen . for .strength-

3 'lated Wlth Chrome Zine or Cddmlll]n WOOCI _d‘nd because theu'*;ﬂy!t bOttOmCd lleadS .dO‘ I]Ot
SCTEWS m thredded from their point for approxi--, produce-the wedg1lng’ action dOf an’ OVﬂlt Oli; ﬂd;- :

: ndtely two- -thirds their length. They are commonly " " head. They. can eas;‘y be sedte in a counter Qre -

und with either of three shapes-of head: flat,” - hole LT "
ound or oval. Another type head less often seel - - 4Specml Screws— Several types of %rews are madei.'

. N P

_ n,dlled a. f!l'zster Screw heads usua[ly have elther . forDspemlal gurpo’Sc,sl . d ‘b " ds

-a single slot-or a crossed slof, called g Phillips head. T owe Ftrews lc‘lwe “e;’ SStO“ Ot xen S
"The single slot on a drive scréw doesiot extend - oy are often used in joints. Starter holes ate
to the edge of the head because this sérew is driverr drilled in botir picces: The'screw s twisted, m?o O{‘E’ :

yart way.with a hammer and._then finished with a  ~biece ajd the’ mdtm%vp]e(‘e is twisted on. j.\
Lrewdrwer If the slots were extended to:the edge, . - fS}I:e ial- Shdaped %(I)dscti'ewsd I?Udet ‘1 varzety

he blows from the hammer might break the head, -~ = 0 hooks.and” eyes.” The -threaded “portion is an=-
“Two other sérew types are seen. only i e “chored in the wood and theit heads. wreusad for

--:‘quently A Freason head s smn}dr {6 Phnlllps - - attaching articles, Onlyta’ starter hole is needed for_‘;—'._ .
khﬁdd A Pozzcth screw has even more slots for - these screws because the shank protrudes: Tutn the

i I g:,rea\t‘t:r driving: power... Fach off these hefids re- SCrew clookw1se with your thumb and fmgers to .
"~ quires a different {ype_of screwilniver, For. woqd seclt it. Use an open-efid. adjustable wrenuh to-drive . .
j‘A _working, the- single slot~ 4nd Phl]]lp& hedd will thﬁ serew home. A screwdgiver placed through a
| “do almosf any job s ' - screw’ eye -can also be used to tighten- it A square

The size of i screw is d(‘.‘Slc’ﬂcttC'd by Jts length - serew-hook can be driven by plaging a ‘small piece
+ and diameter. The length of a 5cer is" measured ofpzpe oVer the hOOk and t’ummg it clockwise,

‘ from the. point of the screw to the point where

the surface of the wood should be when the screw - B L :
has been driven. Length tells you the depth tlie | .- e T
_scréws-will reach. Screws range. from 1/4 inch to. . o

- 6. inches: Up tc* 1 inch, sizes increase . by /8 WASHERS leferentwashers are avallablefordifferent

PR screwheads. Flat washers'a are for round-head screws. Raised
A ~inch. From | to, 3 1nches sizes-increase by 1/4. countersiink and flush countersunk washers are for oval and
inch. From 3 to_ 6 -inches, sizés increase by 1/2 flat-head screws. : ;
1nch . A
. "The daameter of a serew dis given as 2 gdug,e
K -number sigaifying the@uts:d@ diameter of the
>

screw’s unthreaded ghank Thqse\numbers range. |-\
fro;n 0 to 24, but numbers 2 throtigh. 18 are most
" commonly med in woodworkmg D1ffcrenm

sCrews are .usudliy available- in several d1tferu1t
gauges: .o .
Selectmg Screws~To Obtain maximum holding - |2
. power, the screw selected shoiild be Tong enough
s0.2/3 of its lergth will enter th%?v?r board.

- Bright-finished screws ‘hold best -because their .
threads ‘afe_sharp. -Plating ‘screw threads rounds
the edges and sometimes clogs them. T
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Nail substitutes such as €0 UGATED FASTEN_ERS and SCOTCH NAILSTM™ are useful where nails. might split'the work or for
spanning two pieces as in a miter joint. o ’
WOOD SCREWS . . ’
SCREW e C . . o A 1 =
NUMBER ii18 16 14 12 10 9 8 7 B 5 4 3 2
DIAMETER IN o : N )
INCHES . 1.294 268 242 218 190 A77 164 1581 .138 125 112 .086
LEAD MHOLE" ’
Twist Drill -
Diameter 1n Inches| 5/32 3/64 - 1/8 7/64 7/64 3/32 3/32 5.@& 5/64 5/64 5/64 3/64
Drill Size 23 28 31 36 36 41 41 48 48 48 48 £6 &
’ A_g.lga'r Bit . ‘ N .
Numbar, B 3 -3
BODY HOLE )
Twist Drill ) : e . "
Diameter In Inches | 19/64 . | 17/84 1/4 - 7/32 3/16 3/16 11/64 5/32 9/64 1/8 7/64 7/64 "t 3/32
Drill Size M G D 3 13 13 18 23 28 31 36 %, 41
Auger Bit ‘%' ﬁ-
Number 3} 5 - 4 4 . 3 3 3 3ve .
COUNTERSINK
Auger B_it ) _
Number  * 0 9 18 7 6 6 6 5 5. * | 4 & a 3
=3 . . . .
18 16 14 12 v 10 9 8 7 6 5 a 3 2 ,
L]
&
1 -
T ‘ o }
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“*Putting Pieces Together .

o " Fillister
BodyHole . -
| — - = P .
§L| - 4 i« L e
A ; o
!“L . S
! .
(_J7 Lead Hole
L
+ Part Being Fastened
| - N £
T-he depth of tr;e ‘body hole may be the Ideally, the length of a serew should be about. 1/8th inch less than. the“i’atal thickness
“full thickness of the part being fastened. of the parts being put together In,w practice, choose the longest suitable serew. A flat-
The depth of the lead hole should be head screw rests at or below the sprface of the work. A round-head screw rests above
abgut 1/2 the length of the threaded ©  the surface unless the hole i§ counterbored. An oval- head screw requures a partial
portion of the serew.” - countersink. A fllllster-head screw rests above the surface unless the, hole is
S - . %o counterbored.” : i TN
. ,_“ !“.j .,'k_i_‘ .‘ ‘lh — - : . : - ._‘ — - — . 7 _ .
ERTEES . s“ kY - ] - ! - . ‘! .‘}!
T om0 A IR B S
SR , ? . . I\ . L . :
L . Actual sizes of PHHLLIPS-HEAD SCREWS. o -
O 4 - i e ‘\\ ;
- o \ i
L ! . * < -
q - ' =. 9 i _ : ”
“¥| SCREWS ARE AVAILABLE IN THESE LENGTHS ~  ° ' *
. LENGTH : ’ NUMBER OF SCREW
- fnches) | 0 |1 T2 T3 T4 s Te[7 [ 89 (101 [12 1 16 18] 20 | 24
o4 X ] X X1 X - d 1:
3/8 X "X X F X X X ;
1/2 - X X | X X X | X X [ _ -
5/8 X "X | x| x X | x [ x | x
3/4 o X X |-x X X ox [ x ] x [
7/8 « X 1 X X)X X X X .
1 X | X pox [xolx xox 7o T
1-1/4 X | X X, ] X X X X X ‘ ;
1-1/2 K X [ x P x| x Tx X [ x | x X | X
- 1-3/4 . N X 17 X X X X X X X | X
t2 ] X X x | x| x ITx ['x]x X )
- 2-1/4 X X | X X X X | X X
- 2:1/2 . e ; ks N EYENEYESE \
2-3/4 - - ‘ X X X XE ~
) 3 - X | X X "
317 ’ | X X | X
4 ; X X TP X
. . ;‘,’4'“/7 <
140° | ' - -
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. . ) T “Putting Pieces Together

Lag Screws are very large screws with unslotted
square or hexagonal heads. They ‘are used for | : _ Ty
fastening heavy -wood or metal parts to wooden I‘ 7 - F e
surfaces or masonry in which expansion shields _ R
have been placed. They-are driven with a wrench. )

- Size is designated by both diameter and length.

Hanger Bolts have woodscrew threads oh one

end and machine-screw threads on the other.. A . Cup Hook

square or hexagonal nut fits the machine-screw - ' ’

Square Bend

“

.
.

“

Scre\ﬁf Eve

- threads and is designed to be removed without : Serew Eye
- dislodging the bolt. Hanger bolts are tsed where _ _
tened occasionally. Like lag screwds size_is de- _
signated by diameter and length. Screw Eye
on the machine screw threadsshort of the shouwlder ® DR ‘ 5
of the thread. This will prevent the nuts from jam-

the artigle attached to the wood must be anfas-
Ta drive a hanger bolt.-lock two mlts togethu and Ring 5 - and Hook ~
ming the thread. Drill & startér hole and drive the * SPECIAL SCREWS are available in a wide variety of types.

polt with 2 wrench applied tg thc_top nut. When - .
the bolt is set. the nuts can be removed. D T N
Sheet-Metal Screws are useful with plywood - s EW
or particle board. They hold well dna\tap their ow‘n_ * ‘ — ) -
- holes. Lengths run trom 1/8 inch to 2 nu,lu,s in’’ B . .
Cvarious ZHuses — ' DIAMETER o LENGTH-
: ) ' IN INCHES IN INCHES
_ - F
T —————— - e 10 13,
Too Tight—Too Loose?—You can loosen a screw  ° - i
“that fits too tightly by soaking it in ‘hydrogen per- IR < T
oxide. If you withdraw and redrive a screw in the o 77186 5 - 11012
same hole, it may fit loosely. If the fit is not too " vz —
loose, dlppmg the screw in glue or paint might be B 5/8 : 1-1/2 1o
“enough 1o make it tight. If the hole is too large, - 1 oy 4 18 :
a wooden match or toothpick can be inserted asa; T ) " ' '
ptug, and then the screw car be driven, o ' ' ?8 2 10 18
. - oo ey . LAG SCREWS, ofted calted /ag bo/rs,
N e . have square or hex heads and are used for
. : heavy-duty fastening. 1

DOWEL SCREWS are uséd for jgining

F .
HANGER BOLTS are used to attach items to wood that must be unfastened
pieces edge to edge,

& \ occasmnally

.
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SHEET METAL SCREWS

]
. - >
S ——
o
: > .
= °1
. P!
oy d <

® . Fiat Head Round Head

T
1

BindingT—tead - Oval Head
%, .-

CORNER IRONS,

g

[

3
£

o
™,

Flush Corner
Iron

z
I

bhts:de Cornar
Iron

Straight Plate

Inside Corner
Iron

CORNER IRONS
Metal plates diilled and counters¥nk to accom-
modate screws are available fo strengthenmg

~ joints: They are about 1/16-inch thick and 1/2-inch '

wide. Mos_t common typés are straight plates, right-
angle corner irons, T-shaped Tee-irons, and flush

-gorner irons which are [-shaped. They are attached
with’flat-head screws

BOLTS, NUTS AND WASHERS '
Bolts<These are used in -heavy construction be-

‘cause they have greater strength than screws. They

are not meant to be threaded into the wood and
holes must be drilled so they can pass through

- A nut is used to secure a bolt Both the bolt and
-the nut are spemﬁed by length:and the dlameter of

the thread.
Sélecting Bolts—Bolt 1engths range from 3/4 inch
to20-inches. Lengths are measured the same way

_asin screws. Did g vary from 3/16 to 3/4 inch.

- ‘Machine Bolts have square or hexagonal-heads.
The head is held with a wrench while the nut is
tightened. Threads are either fine or coarse.
Carriage Bolts are used only with wood. They -
have tound: heads with a. square, shoulder under-
neath. When the bolt is drawn into the wood, the

- $houlder prevents the bolt from *turmng as the

nut is tightened.
Stove Bolts were originally used in making metal

" stoves. They are available in smaller sizes than

other bolts and have slotted heads. .
Nugs-“Several types of nuts are available. Squane

=cmd hexagonalnuts are tightened with a wrench.
Castellated nuts are used w1fh cotter pins, drilled ;

bolts or capscrews. Cap nuts are used when appear--
ance is important or when the end of a bolt pro-
trades and is a hazard: Wm.:,nuts are used where
changes or' adjustments are to-be made. Knurled
nuts can be used in place of wingnuts.

0il appL_!ied to the threads of a nut before it is
placed on'a boit will help prevent corrosion from
“freezing” the nut to the bolt. - +*
Washersifhese are used to distribute- pressure
over a wide area and to prevent the nut from cut-
ting the wood as it is tightened. Lock washers are
used to prevent the nut from working loose.

WALL FASTENERS :
Several fasteners are designed for anchoring’ ’
screws in walls made of masonry. )
Lead - Shields, Expansion Plugs and Fiber .
Anchors are hollow ‘fibes made of soft materials -
used in solid masonry walls. They are placed. in

© a drilled pilot hole and a screw is'driven into their
unthreaded center. The threads of the screw cut

threads in the plug and force it to expand to fill
the hole and anchor the screw. They are available -
in an assortment of lengths with diameters rangmg
from 5/32 to 3%4 inch. .
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DIAMETER\ | LENGTH Hox Head - L s
-'IN INCHES | 'INJINCHES o .o '
‘ e N N CARRIAGE,BOLTS
1/4 1/2t0 8 - & —
— — == ) DIAMETER |- LENGTH"
/16 142 t0'10 ‘ A ININCHES | N INCHES
l’ - :
3/8 3/4 10 12 2 Countbrsunk - Ovalor * - - 3/18 1/? to4 -
: - B H o . :
- 7/16 1012 Head . | FuttonHexd e ] TRws g_
1/2 Iy 1to 25 “ 5/48 B - __3/4 to 10

s, - [0 312

1t012- ’
L]
Tt020-
Wing nut © Commaon ?!a.t Washer ‘

- Spring Lack ’
Cap nut -
| ¢ Extetnal Serration Lock | -

STOVE BOLTS

DIAMETER |- LENGTH Button Head -:f'rus-s Head Countersunk

ININCHES | * ININCHES _ Head intornal Serfation Lock
';1”8 J o 8 N e? ’

3/810 2 T ‘
3/16 3/8to 6 | @ External')"lntéﬁr&r}al
= 1/4 172106 ' : :

5/16 3/4 10 B P //"/ ] - i .
3/8 o . - Serrated Countersunk

- — Lock
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$Putting Pieces Together =

5

--Jack Nuts are placed AN a hoIe and the threads
Of_th,e\ screw draw ity parts together te form a
“~... shield around-the hole. They should be used on S

 thin, hollow walls or hollow-core doors” ~ * E{j
"~ Molly® Bolts or Expansion Anchors are used .

'With" composition wallboard, They are inserted

in a drﬂled Jwole. As the screw is turned, prongs

are ﬁorced outward to form a broad shield that -

arichbts the serew. About ten turns of the screw- ~ EXPANSION SHIELD

__drwer completes the spreading. The screw is then .
‘removed, mserted through the fixture to be at-
‘tached, and rednven
Toggle Bolts are used - to fasten’ woodwork:
. to, hollow tile " walls or concrete block. After the
e bolt is mserted“the wings on the nut spreald open
" as :the screw - 15 tightened. Unlike the - M@}Ly@)
'bolt ‘the sa.rew cannot ” be wﬁhdrawn w1thout'.. s
i _ bt
losing the nat. " FIBER ANCHOR i
TEE NUTSTM -7

These are ‘soc named because of" their shape. LT
7 They provide  a way, to put steel threads;in wood. o I
N ’ The 'nut is set on one side of a through hole and - R
- acts ‘as an anchor for-the screw drwen from the
other side. Tee NutsTM come in various sizes.

STORING FASTENERS :

* Loose rails and screws are a safety hazard.
They should be kept in boxes or.cans. A saniple
can be-taped on the outside of the container for
easy  identification. There.are z number of plastic

- containers available. Some people prefer using glass
jars so they can see the comtents. There is a danger
of breaking the jars, but that is minor. One com-
“ton, mét'hod of storage is to tack or screw the jar
tops to the bottom of a board or shelf at eye
level. The jars hanc from their tops and can be
seen and opened easily.

TOGGLE BOLT T

. . . - i . . . i ‘ /‘H
JACK NUT o _ : ‘ [\ I . -

NUMBER OF | TYPE OF THICKNESS OF MATERIAL SIZE OF - R
NUT | DUTY. THE NUT WILL GRIP MACHINE ‘ _ ' -

N IN.INCHES SCREW TO USE " - /

: 4s Light 010 3/16" 632 _ - ) CE
: ar Light 0to 3/8' 6-32 ’

65 ‘ Medivm 010 3/16” 10-24 N
6L Medium 0 to 3/8" 1024 "
85 . Heavy 0to 3/16" +/4-20
8L Heavy ¢ - 0 to 3/8" ©1/4-20 ¢

L
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Although I have now talked about most of the
tools - you are likely to buy for woodworking,
there are several other tools which you will prob-
ably need. These you can make vourself. Working
carefully with the following directions, yu should
be able to produce two useful tools and your first
real pjece of furniture, your weorkbench

Begin with the sawhorses [irst. Thlb will gwe
you practice with your tools and the horses can be |
used in- making your workbench. These projects”
should be fun. You should enjoy vourself. Work

“slowly--don't rush. Properly made, these projects
will serve yoil for a long time.
SAWHORSES

Sawhorses are like portable workbenches you
can usé~Mm or out of the shop, In the shop, they
makef_it’ more convenient to make preliminary
sizing cuts on large panels and long boards, and
they are useful when you are gluing with bar
clamps. Outside the shop, they can become s work- TEi?Bésik{SAWHOR is put-tegether with metal brackets
bench when you straddle them with a few boards which set the correci‘zleg angles. Bevels on the ends of the legs
or a sheet of plvwood. or they can be used as low are not essential so assefhbly requires little time. Bracing the
scaffolding. _legs and adding the shelf strengthens the horse and makes it

Sawhorses can be basic or elaborate. Basic does . ™ore useful.
not mean weak. They should be made sturdily, '
without wobble, whether you design from scratch
or work with one of the sets of ready-made Saw-

1 horse hardware. Add braces across the legs and a _ o This design lets you avoid cutting a bevel.
3 helf bet } T additi T Leg angle is automatically established ,
3 S. t - etween tle}n. 1656. additions provide when you assemble the parts as shown.
rigidity and the shelf has practical uses. e e :
There are several sawhorse designs shown here. 2" x 6" or 17 x 6"

All should be made between 24 and 30-inches high.
This puts you zbove the work and gives you a clear
line of sight. Length can vary. Cut one lag and use
it as a pattern for the others. = 1

TOTE BOXES
The tote box 1s a means of carrying some es-
sential tools when you are doing on-location werk.
Like the sawhorse, it can be basic or fancy, but it
. should definitely be sturdy. Tote boxes are us-
ually subjected to a lot of abuse so take as much
time as you need to make it right to begin with.
You will save time and effort in the long run.
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+Tools You Clan‘ Make

2 x 6"

36" to 48"

A

]

3/4"
Plywood

~

“TOUGHIE” SAWHORSE made from fir
lumder, Use lag screws and wood screws
for assembly throughout.

T G_ = Center Line » 2% B:' Top

2" x 8"
Crossheam

1" x 4" Brace

27 % 3" Lag | _

fence staples keeps.interior cléa

you need.

!.a e . ﬂ 1 ! -
17 x 4 - .
- ‘ ' | This BASIC'SAWHORSE is easy to make.
¥ 7 P ‘Legs should be beveled at the top and
A A S e bottom 15 to 20 degrees,: S
- e R ”‘" .:;; " B 1 ' ’,\'
36”t0 48" <A
Hinged Top "
: ~ et .F‘ -
* Plywood * BRI
Shelf ‘ '
/ L ¥
17 x 4" / . \? {. The top of this DOUBLE-DUTY SAW’
. Shelf-Brace RPN HORSE serves as a tool box. Assemble
D Legs ‘the top &5 a unit then add the legs. Use .
“three hingds on the top.
B - ' ' Rl kA
e Basic:-TOTE BOX is made of 3/4-inch plywood or lumber.
‘Bottam of metal tath or hardwate cioth attached with ,

-Box can be as large as

G =Center Line

Closet Pole 23" Long |

3

-

Metal Lath or -
Hardware Cloth

17 x 17 Stock

ey




-wTools You Can Make

g . Ed kR . P

Scabbard for. -
“handsaw covered
with 1/4-inch”
o * plywood,
Size to fit.

3/4" X 12 1/2" X 24"

~

3" gverhang at _
rear:to be used
- for small clamp

a

fir plywood. Assemble with waterproof glue and 6d n

“Extra space for tools can be made by installing a

- perforated hardboard divider between the verticals-of -
your tote box. Frame the hardboard before mé"tallmg
Tﬁxis can be hung on'standard brackets.

ails.

. 1 = - .
b~ e Round of[
] grip area

Cut finger slot -~
with coping saw -

g --=—Fhis COMBINAT!GN STOOL- TOTE BOX is usefui for remodelmg and cther on- Iocatlon work All parts are 3/4-mch exterior grade

This tote box is mounted on casters and is acthally a portabie shop
Overal dimensions should be 14-inches wide by 30-inches high' bq(
36-inches long. Use 3;’4-mch plywood throughout.

Tool
Tray

Vise may bs . K
used at either end

;V
. / ]
All Framing = ~ i
L s 17 x' 17 Stock : o
o 0 A . r
L] ' N '
‘ L]
. [)
PR I
. 7, 1/8inch Perforated Storage on
[ Harf}board [Tempered) ) back of
. , o . v 7 . - doors
a
L Inside Storage
- + ; Shelves may be added
- = T
- %
) ¥ . N
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#Tools You Can Make L . 3 - -
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WORKBENCH

3 thht drawer is organized to hoid all d
tools. ‘Kpep tools used‘mfrequentiyan
their original cartons for protectlon‘

. P N Left drawer holds chrsels shaping tools

: ’ : and miscellandous tools like tapes and

) ) _knives. The partitioned sliding tray keeps
S . chisels apart

s

Left c'abin%t’h'olds planes. Small blocks - Lo
are installed on the sheives to elevate the ©  Right cabmet stores mrscellaneous
planes and prdtect their cutting edges. " fastening materials. K
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_ BUILI A WORK BENCH T

2 The workbench is the key to.a pleasant effrcrent

-”'ShOp Many times it starts as'a qurekre solutron and
‘grows haphazardly. Then it bécomes., an eyesore

- and an-irritant. 1t can be ungafe and 1sn 't likely to

inspirerquality,’ ‘or production It’s okay to build in
stages, but each step should be aimed toward pro~

iding good working conditions and - .adequate

“hdd, |

““ols work surfaeegandﬁ plenty of stors

and drawers Each.drawer has a sliding tray to in-

storage for the tools you own and those you wﬂl

Th]S workb@fch is oompact—lt requires about.
2- 1[2 by .5 feet~0f floor space— but it has .gener-
e space. Even
though the bénch~is well equipp®d wdth tools,
youw'll note there is still more room jn the cabinets

crease capacity and is parﬂ‘tloned to proteet indi-

- vrdual tools.

~ Joints "used in -this des;gn are not fancy, but =

“they are adequate and strong. The assembly-is.-

bit unusual because T've avoided nuts,an‘d"bolts )

) but it’s been tested on many projects and ‘has
., proved to bé strong and durable. This speeds tp

construction and. lets you move right along without

~waiting for glued joints to set and dry. You can |
. save more time—and a lot of effort-if you have.. .
~many of the parts cut to size at the local lum'ber

yard. This will increase cost, but.it will get the

. broject done faster. Use the dimensions from the .
" bill of materials which.includes the exact size of

all parts. .
Study the frame drawing and detail A before

you start construction. The detail shows-the pro-

cedure followed throughout the ba'sie frame as-

sembly. Use a gutter SplkC when you are driving

through the width of a .piece. Use 20d common or *
box nails when you ase” fastening through the
thickness of the part. fh either case, be sure to drill

Gutter Spike }
.
'\

.
[

A

»DETAIL AJ Nalllng procedure for the basi¢ frame. Use a

" gutter spike for drwmg through the width of the piece. Use

_20d common or box nails for driving through ‘the thickness.
efore driving nails, Be stire to drlll 1/8 inch pilot holes

through the part belng\fastened .

a 1/8-inch hole through the part bemg fastened. If <.

you find this isn’t_sufficient help when driving the
fastener. exterid the hole farther into the mating
part‘—udont enlarge the hole. Coat mating surfaces -
‘with a thin layer of white glue and drive the,
fasteners home slowly: Many light strokes are bef?
-ter than a few heavy ones. Don’t try to see how.

- fast ‘you'can sink the nails. Be,sure to provrde the
- nail spacing shown in the drawing.

~ Start assembly by putting together the back
tegs and rails'and the top rail. The notch in the top
rail needed to aecommodate the legs is shown in

detail. B. Attach" ‘the top rail to the legs' wrth glue

and 12d narls

Put thé'front legs and rails and the dwrder to-
gether., Be sure the divider measures exactly 6 X 6
inches ahd is centered between the legs. Secure the
divider by coating its ends with glu€ and then dtiv-.

w__.,-dﬁg*ﬁxgo 20d narls through the top rail; Secure it at

DETAIL B: Notches in the top rail are needed to accom-

modate the back legs. )
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& Teols You Can Make

G = Center Line

#8 - Inside
Stretcher

s

.

6
32-11’2'$

#2 - Front Raib

#3 - Divider

#6 - Top Rail

/#1 Front Lag

#7.
Qutside

BASIC WORKBENCH PLANS.

the hotton by toenaling with od finishing natls.

Put the two assemblics together by connecting
thent with the stretchers. This is a good time to use
bar clamps 1if vou have sonfe. They can hold the
parts together us vou do the nmling. Otherwise,
set the stretehers on end as vou attach the front
and rear leg assemblies.

[ty a good idea 1o add the drawer supports and
guides while the bench frame is still open. Pre-
assemble the drawer supports. but remember one
part is longer than the other because of the way
the front legs are situated. Attach the supports
by using glue and 1oenuiling with 4d  fimshing
nails. The top surfuce of euch support base must
be flush with the top edee of both the front and
rear rails.

150

Center the divider, part #3, exactly between the two front legs.

Stretchar J




DRAWER GUIDES and SU.PPORTS
should Icgok like this after installation.

DRAWER GUIDES, part #13, have rab-
bet cuts at each end and are centered
exactly between the inside surface of
the front legs and the divider.

P o

Make the rabbet cuts at each end of the drawer
guides and ‘center them exactly in the ﬁem’ng
formed by the front legs and the divider. Use glue
and two 4d nails at each end of the guides.

© Make the drawers by assernbling sides and ends

like an open box and then adding the bottom.
. Add the slides—after coating them with ‘glue—by

driving 4d finishing nails through them zin\d the

‘drawer bottom into the sides. Be sure to set the

nails. It-isn’t necessary to fill the holes. Add The
drawer front with glueand 3d nadls driven from the
inside of the drawer. Add the pull by using four 6d
nails through the front or by using wood screws
from the inside. Screws take a little. mere time, but
they do provide more strength.

Drawer guides are 1/2-inch plywood strips pos-
itioned to straddle the guide$ already in place in
the bench frame. It might be wise to place the
drawers and to mark the location for the guides
from beneath. Don’t place them so tightly you will
have difficulty sliding the drawer,

“Tools You Can Make

ANGLE BRACES, part #9,are not shown in the drawing,
but are easy to add and give extra strength. Make 45-degree
cuts at each end so the bracéls mate exactly with rails-and
stretchers. Use one at each corner,

a

#13
) 12
[
m-a-‘ e
-
1
G ' z1/4

i #11-Suppart
Sheylder

I
v« #13 #12.0utside
] Guide Support

¢ 7 151
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$Tools You Can Make
Bl

. #15-End

#20-Tray Support.

. #18-Front

7 \ #17-Slide

#16-Bottom

;)-A-I'.l-(——”q" #21Guide

1-1/2" I /4% r,.“-

#19-
- Puld

Attach guides to the bottom of the drawer
with glue and nails at each end and at the
mid-point.

DRAWER SIDES should be joined first,
then attach the bottom. Materials list
gives dimensions, Drawer guides strad-
dle the guides already in place on the
frame, Detail C shows plans for sliding

| trays.

) .ffsaca to
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Tha partitioned sliding trays are pre-assembled
L-shaped pieces held together with side strips. This
- design allows you to do the job without having to
cut dddoes for partition strips. Make the width of
the L-shaped pieces to suit the tools you will store.

Begin the bench top by first attaching the stop
t5 'the back legs. Add the remaining boards_one at
a time by driving two 16d nails into each stretcher.
You can use clamps to hold each board in place as

_you do the nailing, You can notch for a wood-
worker’s vise now if you have one on hand. If
you don’t, you can always cut the notch later.

The bottom shell must be installed in two
pieces. 1t can be a.ofe-piece affair if ymf install it
during the assembly of the basic frame. Be aware
the front and back notches are not similar.

_Add the tool*board back-up pieces (parts #25,
26 and"27} and then attach the perforated hard-

- board with #6x 3/4-inch round-head screws spaced
about | 2-inches apart along the perimeter.

ke :

DEf#I—L'.G.shows.--trays made from 1/4-inch plywood.
Assemble with glue and #19 x 3/4-inch brads. Make L-shapes
and sgace to suit tools. Butt together with strips, Overall
dimensions of trays are 1-5/8-inches by 11-1/4 inches by
18-1/2 inches.




WwTools You-Can Make -

2172

Back Notch

Front Notch

. SR

1-x2-1/2-inch
Rabbet

#26-Horizontal

#28-Tool Hanger - .. W25V ertical S

The two parts of the bottom shelf are notched and attached to
-~ the frame with 6d nails. Note.the difference between the front
- and bat;:k notches.

#23-Boards

BENCH TOP begins by attaching stop to back legs with
9d nails. Boards for, toep should be attached to the frame
w1th 16d nails,

.mostly reds and yellows.

Frame for perforated hardboard is made by attaching partsr #26
and #27 with 5d nails, Part #25 is then attached with 5d nails at « -
the top, and 9d nails at the bottom, Board is attached to the '

frame with #6 x 3/4-inch round-head wood screws. : B
. ¥
" - e \‘\\ .
Cabinets, like the drawers,

. are ass'emt‘)ied like

oper hoxes.~Remember to install the \shelves

and the-Manger block before you add any framing.

Hang the.cabinets with two 1/4 x 2-inch lag screws.

These pass through the hangar block*and the peg-

board and into the top rail of the bench frame. »  — —
Attach the frame pieces to the: front of the

“cabinets and then cut the doors to fit. Allow for\e}
= 1/16-inch clearance -on all edges except the hinge, ;

side: -1 used a slide bolt to hold the ddors shut,
but you can substitute magnetic catches if you
wish. If so, you must add a door pull or drill a hole
S0 you can pull the door open. Or, you could \,‘
create d notch in the lower board to allow pulhng \
the edge of the door.
Many types of ready-made hangess are sold for y
use with perforated hardboard so you can be selec- .
tive. Buy hangers designed for the tools you wish .
to hang in the open. Drawings on the following .
page show examples of tool holders you can ma:ke
yourself, :
The project bench was painted in gay colors—
. You might prefer to
leave everything,in natural tones. In any case, the
bench top, the stop, and the vise jaws should be
left natural. An application of a good resin sealer, '
followed by a sanding, is a wise way to start

- -”"‘“’v?h_eﬂl‘er‘theﬂext'stw pairt{ or varr'nis_h.

o
-
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s Tools Y64 Ca‘f"\f'w_'lak_e _ . ' .
i "7-»_.0%

Lag Screws

#30-Top

T . \ #31-Shelves -

i ‘\‘\
\'\\ -
* #35-Stop =
. - #39Slide R e 3
Bolt . #SU-Bottom%"““%%, .
e ——
#36-Door i ) _(_'{—3‘“‘;-—- _—

Assemh]e.gll cabinet j:;arts with glue and 6d nails. Set all najls and conceal with wood putty. Dimensions of all cabinet parts are found
on the materials list. : ' '

L . . . .
LY . . . . - R
b i

You.can make a number of different tool holders easily and quickly. Design them to fit your tools.

Uise Biocks of Wood For Spacers

e - Slotted Holder For Folding Rules and Pliers
For Saws N

. N

For Drivars And

T Similar Tools—
1/4<ineh P1 o -
f4-in !wfo May Be Attached
e To Pegboard o

‘Backs of Cabinet 9
Doors.

154




i n

L

.~

MATERIALS/I‘.’I/I?/FOR WORK BENCH

PIECES

A

- 'NUMBER clre o R ' .
ON.PLANS NAVE ( [2 EQUIRED Sizé .- MATERIAL |-~
BASIC FRAME —— - —— —
i 1 _ Front Legs .2 T2 X T2 % 32-1/2 " Fir
2 “FronfRails | = 3 1-1/2" x-2-1/2" x 43" Fir
3 Divider ' 1 1-1/2" x 6" x 6" ~ Fir
4 ‘Back Legs.: . 2 1-1/2" x 2-1/2" x 70-3/4" - Fir:-
5 Back Rails ™ = - 4 1-1/2" x 2-1/2" x 41" Fir
6 . TopRait .. 1 2 1-1/27 x 2-1/27 % 60" Fir
7 " Outside Stretehers . 4 1-1/2" x 2-1/2" % 26" Fir~
- inside-Stretchers 6 AT27X2/27 x 267 ~ Fir
Q _Optional Braces 4 1-1/2" x 2-1/2" x 8" Fir
DRAWEH SUPPORTS AND GUIDES : :
: 10 Drawer Bése Support 4 “347 x 2-1/2"x 26” Plywood
1 - Drawer Support . S _ . !
- Inside Shoulder 2 3/4" x 2-1/2"" x 26”““1__ 'sPIywood
T 12 ,,“ DrawerSupport . . o . :
N Outside Shoulder 2 - B/4Y % 2-1/2" x 26" . . Piywood
13 Drawer Guides 2 S22 x 2-1/27 x 31 Fir., -
DRAWERS == e S i (- — —r
' 14 Sides -4 | 3/4*x 5-148" x 24" Plywood
15 Ends 4 } 3/4" % 5-1/8" % 16-3/4" Plywood
.18 . Bottom T2 |41/ x 18-1/4" x 24" Plywood
A7 e——-—  Slides v A P12 x 17 x 247 v Fir
18- Front .~ 2 34" x 6-3/4'x 19-1/4". Plywood -
i9 Pull N a2 17" x +-1/27%x 127 ' Fir
; .20 Stiding Tray Support 4 347 x 17 x 22-1/2" Fir
- 21 Guides 4 Y2 x 11727 x 24" Piywood .
~.|BENCH TOP : — ) :
Nl 22 . Stop 1 j 1-1/2" x 5-1/2"" x 61" . Fir .
Lt 23 Boards 5" b 11727 R 5-1/27 X 617 CFir
" [BOTTOM SHELF B ——— ' : ,
- : 24 Shelf . > ! 3/4'" x 23" x 29" - Particleboard
N PEGBOARD AND BACKUP “ = R T : ‘
T Merticals - — -2 s 11927 x 1-1/2" x 38-1/2" Fir.
26 Harizontal 1 I4H T xAN L ~ Plywood
Y R— Horizontal 2 - 3/4" x 2" x 6" I —~ i -Plywood
28 Tool ‘Hanger 1 L 1/8" x 34" x 61" Perforated
B r -] /Hardboard
i_‘“i ; / / tempered)
" |cABINETS - — — ‘ ;
- 29 . Sides 4 T 3/4 x 814" x 19" Plywood
30 Top and Bottom 4 3/ k ©3/4" x 8-1/4" x 16-1/2" Plywood
3 Shelves T4 f-f " 3/4" x 6" x 168-1/2" Plywood
- 32 Hanger Block 2 3747 x 2-1/2 x 16-1/2" - Fir 7
.33 Frame g/ 34 x 1" x 197 Fir
34 Frame, 4 3/4" x 1" x 16-1/2", Fir
35 Stop 2 1/ % 34 X 3 “ Fir
36 Door 2 ' 3/4”" x 16" x 17" Plywood
. 38 Hinges 2 pair 2-1/2" butt . Brass
39 Slide Bolt 2/ 2v Brass
FASTENERS — o S — _ '
. NAME QUANTITY |~ NAME _QUANTITY S
" 3d Finishing Nails 11b, ! 20d Common or Box ! =
4d Finishing Nails 11b. Naits, 21b. '
6d Finishing Nails 11b. / #19 3/4%nch Brads 1 Box
12d Nails b, Gutter Spikes "1 doz.
16d Nails 21b. § 7 #6 x 3/4-inch Round-
1/4" % 2" Lag Screws 41b, Head‘Screws 1 doz.
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Projects

-

MATERLALS - ’ .
Part Pieces .
No. Needed Size . .
. L |-E 18 9 ,
1 zZ . 3/47xBx8" &
2 2 3/4" x 27 x 16" )
- 3 1. 1-1/27 X 97 x 1R & | - J
Use knotty pine lumber throughout. - '\ N
INSTRUCTIONS : I

Cut parts 1 to overall size. Form hole with
brace and expansion bit or coping saw. Make
slanted cuts to the hole and then shape notches
for parts 2. Pt

Size parts 2 and atteg@;&«p’a‘r‘tsﬁ with glc;le and
finishing. nails, .~—"" 172"
R

111/2" Hol

Size part 3 and attach. to understructure with ) . ¢
glue and finishing nails driven through the top. o y

L T :T_ ST Tt o woo -+ This Angle Is Nq"‘t_CriticaI

Round all edges and “distress” ali surfaces - [

by drilling tiny holes at random and hy hitting

gently with a length of small chain. You can R

also form small dents by tapping with a ham- . B ——
1 +mar, The'intent is to make the project iook old '
and used.’

Apply coat of walnut or dark-maple stain. Let @ | — -~ ~--—=-—~ - — - - —— — ----
stain sat for 10 to 15 minutes and wipe off
excessiwith a cloth. Let stain remain darkest
at joint lines and in corners. Apply matte-finish . ; -

-varnish whan the stain is dry. "

1 56 : . N ) ) 7 . - . ) | I




BASE DETAIL

1-1/27

Round or Chamfer Ends

]

About 1007

3

NIy

About 5/8" /‘ . - 4" 18-1/2" ' | | |
el L-—oy 1q %

d 7 ‘ \F- 1127 : L

:S“ [
i
7 et

)

( 8 e — *_

>

#y

MATERIALS

Part Pieces .

No.- MNeeded : Size

] 2 1-1/2" x1-1/2" x 87

2 T 1-1/2'7 % 1-1/2" x 15"

3 6 1/2'" dia. x 3-5/8" dowel
A . .

INSTRUCTIONS

Cut parts 1 to size and form crosslap joint
as shown jn. base detail. Put pieces togethar
with glue and hold under clamp pressura.

Cut part 2 to siza and lay out location poinfs
for dowels. Make a guide block so you can
bore holes accurately with a brace and bit.
Depth of the holes is not critical, but stay close
to 5/8 inch %

Cut dowels to length and glue in holes.

Caounterbore hole in base using a 5/B-inch bit.

Attach part 2 by appiying glue and driving a
2-inch flz_at—head or round-head screw.

@

Round al edges slightly with sandpaper and
finish to suit. You can attach a piece of felt
to the base with glue if you wish,
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MATERIALS .
.Part Pieces

No. Needed Size

1 3 3arx1-14m X 157

2 12 3780 X 11747 % 111747

3 3/4ndia. x 5-1/4" dowel

4 TN 11720 X 1f1/;"
s 2-1/2" fat-head T

woodscrew
L

Maple or birch are good woods for this
type project, Pine will work, but cutting
surface will mar quickly.

INSTRUCTIONS *

Cut parts 1 and 2 t'o size, If you wish, you can
work with a Z-inch stock {nat equals about
1-1/2-inches), This will make a thicker board,

but will reduce the amo{nt of ripping needed.

Eaminate —pieces using giue With €lamps, or by
using glue and nailing successive pieces to-
gether. If you use the latter method, space the
nails so they will not be in the way df the
dowel holes you must drill. Wipe off al excdss
glue with.a damp cloth.

Bore holes for the dowels after glua is 'dry. Caat

" dowels with glue and tap them into place. in

this case, 3/4-inch dowels are used.

Cut feet to stze and form a shank hole and
countersink” for the screw. Position the feet
so they are 1-1/2-inches from the edges of the
board: Attach with glue and the scraw. e

Driil a 1/2-inch hole through the handle if
you wish to hang board when it is not in use,’

Corners can be rounded with a rasp. All sur’
faces should be sanded thoroughly. Finally,

rub the board with salad oil. The oil treat-

ment can be repeated as the board requires it.

s

A and B are optignal
methods of forming the
handle.
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DETAIL A

P
T 2-1/4"

-

25-1/2"

Radius = 1-1/4" -

23

MATERIALS

¢ !

Part \ Pieces e !

No. Needed” ) Size

" 3747 2-172'" x 247
T2, a 34T x 2-1/2' x.18"

3 o2 5,‘44":(2-1/2")(.".‘3"

4 4 374" x 2172 x 5"

5 2 3/4" x 2172 x 23"
6- 4 34" x 2-1727 x 147 -

7 8 3/4" dia. x 2-1/4° gowel

5 2 3/47 % 2-1/27 x 22-1/27

I | 3/4" x 18" x 24-1/2"

i plywoag .
0. 2 1/2" % 374" x 21"
1 2 1/27 % 374 x 18

Akl parts are pine except the seat, part 9,

and the dowels, part 7. These should con-

trast dn color. A’ material like- walout or
ogany is recommended. !

¥

INSTRUCTIONS

'Study the. drawing before starting work, es-.

" pecially detail “A' which shows how pisces
are assembled to form legs.

Cut all parts for leg assemblies to size and
join part 3 tp two pieces of part 1. Add one of
part 2, parti4, part 5, and part 6. Final stap is
. to add two of part 1 and the other part 2. As-
sembly can go quickly if' you work with glue

and finishing nails that you set and hide with’

matching wood dough, or you can work with
only glue and clamps,

Bore the holes and glue in dowels. Cut dowels
a bit long as you can sand them flush after the

glue dries.
Farm radius at the top of each leg apd sand all
surfaces thoroughly.

* .
Join two leg assemblies by installing part B
with glue and finishing nails. Be sure the top
edges of parts 8 are flush with the top edges of
parts 5.

Cut part 9 to size and attach to parts'8 and 5 .

with giue and finishing nails. If you wish to
avoid nailing through part 9, attach it from

!

i

underneath \with small glue-blocks and gcrews.

Final step is tn aﬁach adge pigces—parts 10 and;
11—with glue and finishing nails. These pisces,
hide edges of the\plywood :

Be surg all vns:blé nails -are set and concealed
and all surfaees ara \smooth

This project is designed for natural finish- A
coat of sealer followéd by a light sanding and
ong or two coats of matta -finish varnish will
complete the work.

\ .
\
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‘Magazine Stand

!

o 0 7L
1 " 1
: /F——/@ | e
L N ) .
t '
O, : He
,4_/@ ' .\ 3"
- .. k. 1/211 .
_ o 2-1/2"
m i
) .
5 R r‘
MATERIALS INSTRUCTHONS
Use knotty pine thraughout. Shape parts 1. Lay out and cut the notches tor Sand all surfaces. Join the two assemblies with
. parts 2 and 5 very cargfully. Note that parts glua. Nail through the bottom of part 7.
Part Pieces N . \
No. Needed Size '3 and 4 are butted against the.inside surface of
| Part 1. Dowsis are optional and ara only used with
1 2 ;é”‘",x =132 . part 2 in photo. To add, mark off locations of
2 2 34T X AT X 197 Cut parts 2, 3,4 and 5, Assemble with glue and holes and bore them to a depth of 1-1/4-inch.
3 2 3747 x 4" % 171727 two finishing naiis at each joint. Locate the Coat dowels with giue and tap into place, Wipe
nails so they will not interfare with the dowal off axcess glue and saw dowels aimost flush.
4 2 3/47 X 3T R AT-1/2" holes you will drill later, Usa-a plane to shave Sand after glue dries. If you wishi*you can al-
5 z 34T x 1" X197 off the bottom edge of part 3 so it will con‘;;form fow the dowsels to project. Exposed ends should
6 .2 34" X 2141727 x 147 with the bottom edge of part 1. - ba rounded off with sandpapar before the dow- .
. els are glued in place.
? 1 3/4" x B-1/2V x 197 Cut part 7 and shape parts 6. Cut noteh so part .- . -
8 28 3/B dia. % 1-1/2" dowel 7 wilt fit exactly.'Form radii with coping saw. The praject may be isft natural or distressed
L ) ~ and toned with maple or walnut stain.
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13172

MATERIALS

Part Pieces
No. Needed
1

1 .4

2 - 4

3 1

4 1
75 a4

3/a

3,,.4 .

a4

34
3/an

Size
x 3/a™ x 24"
x 7"'3“( 12
x 12" x 12".p|ywood
X 12" x 12" plywood
X 34" x 12"

"93-1/2"

INSTRUCTIONS

i

Cut parts 1 and 2-to size. Coat mating edges

with glue and assemble by driving finishing”

nails through part 1 into the end of part 2.
Space nails to aveid interference when attach-
ing ad]ace’ﬁt pieces, Be sure all surfaces are
flush with each other,

Cut part 3 to size and install with glue and

“nails.

Cut part 4 to size and lay out the center for the
hole. Make the hole large enough to hold a
plastic container in which you will place a
clay pot, Mark the hole with a compass or
dividers and cut it out with a coping saw.

Add parts 5 to part 4 with glue and nails. Each
corner must form a close-fitting notch for the

_legs. Coat the surfaces of the notches with glue
-and install by nailing from the outside edges of

parts 1.

Set all exposed nail heads and fill holes with
wood dough. :

‘Thorougbly sand and apply a coat of sealer.. -

The project may 'be left: patural, stained or
painted. -

Line the inside surfaces of the upper hox with
plastic sheeting, cemented or stapled in place.

Place a 1-inch thick layer of smalt stones in
the bottom of the hox before you fill with soil.
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.
4 _

‘Butcher Block End Table

-

Vol

T -
 MATERIALS

Part Pieces - . .

Nao. Needed - Size . N

1 20 3/ x2"x 18" s .
2 4 3/ATx 27 %140 5/8” holé,

T : . for Dowel
3 B8 3/4“x2“§ 18"
or 4 1-1/2" x 2 x 18"
4 4

5/8" dia. x 5 1/4" dowel

INSTRUCTIONS B
Saw parts 1 to size but Jgave_a little extra so
you can plane edges smooth. Do the sama with
parts 2. You can make the top with 3-inch

stock, which equals ahout 2-1/2-inches, if you .-

wish. This makes the slab i bit thieker, but
saves the time and effort required te do rip
CUts. N

Coat .mating surfaces with a light fitm of
white’ glue and assemble with clamps. Alter-

nate- method is to nail and glue pieces con- ’

secutively. Wipe off excess glue with a damp
cloth and set aside until glue hardens.

Make legs by laminating two pieces of 3/4-inch

stock or by using a single pisce of 1-1/2-inch

matarial. Be sure dimensions egual the size of
the cérner notches in the slab.

Attach Iégs to slab with glue and by using bar

clamps or band clamp, or by improvising with
rope. Bore haoles for dowels after glue has set
and: clamps are removed. Cut dowel a hit
longer than necessary, coat it Iightly'wigh glue
and tap into place. Sand it flush with adjacent
surfaces afterthe glue has set.

Sand all surfaces smooth. Round all edges
just enough to break the sharp corners. . ,

Projects like this look fine when protected
with an application of sealer and finished with
ona or two coats of matte-finish varnish.

Lo U

2 112
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- Part Pieces

Y

(

)

g 2-1/2" 3

i,

i

'S

320 | |/ =

12"

. l : m__.ﬁl']_

’4_** 1/43 - 1«(—

A

8-1/2 ——

12-

Front View .

Y

MATER |”AL$,,£,:,

No™ ‘Needed ~ . Size™ i"#,
1 2 amr sl xtoy 0 1R
, ‘ . 0

2 34" % 7' x 741747

3, 174" x 1/4" x 20"

a7 04T X Tex 7a/27

‘a‘g‘é. - .

5" 1., - 3/4"x 12 % 12" S
6 2 3447 % 374" x 12" '
72 T 3ravx 3740 x 16-1/2"

8 1. 34T x 127K 12-3/47

Part - 4 is Ionger than needed” so the tup
bével may be sized on assembly. Use water-
proof glue and gqlvamzed ‘Finishing” "hails

. throughout."Wood that works gasity, such as
Tplng, cypress. yellow ‘poplar, or redwood
’ can the used in this praject. BRI

INSTRI_JCTIONS

Cut the sides, parts 1. Be sure the slanted and
is straight and smoaoth,

Cut part_ t2 to size and form the notches at the
base. The apénings “should be.large enough to
allow bird iEd to trickle through

Cut the pieces for'. the “window’ from the
strip of 1/4-x 1/4- inch faterial and glue in
place as shown. Thentglue and nail -part 2 -
betwaan parts 1.

Add part 4 and saw the bevei at the top so |t

conforms to the slant on parts 1,

Snze parts 5, 6 and 7. Assemble with glue and
nails. Attach thetwo ass—mbﬂles by~ na:lmg up
through part 5.

Size part 8 and add to assémbly by nailing
down through the top.

Sand atl edges and surfaces thoroughly. All

corners may be rounded or left square.
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'?Pr.i.j'ifécts e

|

S
ou!

' MATERI.ALS T T

. Size
34 x 10-1/4" x 18"
38T K 71727 1B
340 % 6:3/41 % 9- 1/4"

/2" k172" % B”
3/47 x G 3/4" % 'IG 1p2v
=172 x 277K 16- sy

.11nﬂn2ﬁx21m"'
(optianal) "

3/4” x 5% 17"
/8" x &- 1/8" )(.6 1}2"
plywoad
. &
3/8" X - 1/2'3 x 16-7/2"
" plywoud

'3/8" Ka-1/8" % 14+ 1/4"
plywood~

3m"x41m"xssm"”
plywood

:

No drawef pull is shawn &n the d"r'awinrg
put any-of the.ready-made wooden pufis
dvailable in hardware stoyes can be used.

L

-

Side View . - .
--of Rack .

i)

1" Squares . - '

.1'" Dia. Hole

§
i
o
|
+

16-1/2'

A9

! E 4'!’ ) i
3/47"—3

¥
- T .
W, L
@l
-y
_“‘ P — |
\ \
T

\T-gp View of Drawer

Side View of Drawer -

INSTRUCTIONS'

Cut part 1 td‘voverail siza-and lay out the design
at the top. You can daplicate the shape shown
© 4 On- the drawmg by using squares or choose your
own design. The sweep of tha gurve is not crit-
call Cut out the shape with a“coping saw and

sand the edge #nooth, .

:

Size parts 2 and 3 and attach to part 1’ baith
“glue and flmshmg nails. Size _parts ¢ 4 and attach.
T}Tese will keep the drawer from

- - --ag-showrn.—
tipping when it is “pulled out. However these " -
parts are not essentlal and may be omitted.

7 Cut part 5 and mstall

_Be sure-it is level and’
ssquare to other pieces. :

+

Cut part 6 to s__ize and- decide if you w:ish to

inclule part 7 which serves as a pencil holder.
If you do, cut the piece to $ize and bore ‘the
-1-inch diametar hole. Notch part -6 to Teceive
part 7 and install both pieces with glue and
clamps. Nai'{s are not needed here.

"The frant of tha drawer, ‘part 8, - requires
rabbet cuts if you make it.as shcwrﬁ An alter-
nate method is to laminate a blece of 1/4-inch
plywood to a piece,of 1/2-inch ‘piywood. Study
drawing carefully if you decide to make rabbet
cuts: the width of the cuts is not the same on
all .four edges even though the depth of the
cuts is the same.

.Cut parts 9 and at'tach to the drawar front wrth

_glue and“nalls driven into the shoulder of tha

drawaer-sides.

-"16-1/2-inch length of part 10 will- make the~

_ bitto maks:sura the drawer slide aasily.

rabbet . cut. Then. size and attach. part 10. Note:
that’ part, 10 extends 3;’4 of an |nch beyond the
oy

Make part 11 and par‘ts 12 and Ins‘t%ll with glue
and brads.

Locate ' the center of the drawer. front ggd
install a ready-made, wooden drawer pull. Tha

drawer fit snugly. Sand the outside adges a

Drill t\}lo matchlng _holes 1 through mggaaﬁlg of
‘the "project if you-wish to place it on a wall.
The unit looks well with a natural finish or

stain. 1t'may be antiqued if you wish.

foe e
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“~MATERIALS
E . .

E]

W m ~N Mo bk WM

Part - Pieces ‘I‘ " \
Ne, Needed ‘u ) Size
1 1 3k 5-1/2 x 1212
2 slf_a"aia.x T'tdowel )
1 14k yzrxan |
.3 347 x 374 xan 1/’
2 7 3/aTx-1/20 x 380
6 . :.2-1'/4"‘.dia. X 374" thick
3 1787 dia. x 5:5/8" dowel
2 drarxarx g2
_ 1 13747 X 3-1/2" x B1/2" -
10. 2. a4 % 241747 x B1/E L
11 & - 378 dia. x 1-1/2" dowet

Maple and birch are good woods to use f'ér
tbys. Pine will do, even though it will dent
during play. Use similar material throughout

except for- parts 2, 3 and &, If you don't

INSTRUCTIONS

You can work with a solid piece of stock to
km-ake part 1 or you can laminate 4 pieces of
e 3/4-inch“materiaﬁi?lf you do the latter, cut the
_profile .ﬁg,hape ofeach piece before you glue
them tpgether. Use a crosscut saw to shape
the partSf you woark with salidistock.

sand these flush or allow them to project.

Shape part 3 and attach it with glue and smal

finishing nails. '
“* Shape up_parts 4 and then drill a 1/4-inch hole
through the center of each. This will be easier
to do if you drill from both ends. Part 7 should
turn easity in these holes, so test now with a
length of dowel, If the fit is too tight, enlarge
the hole by working with a small, round file
ot with sandpaper wrapped around a length
of 1/8-inch dowel, Another way to assure
a loose-fit is to sand parts 7. Da not reduce

Drill holes for parts Z and glue them in. Either ..

o

" Parts-17.afe optional. ?

the ends since they must fit tightly in parts
6. Attach parts 4 with glue. ; )

i
Form parts & and ,shape inside and outside
curves with a coping saw. The outside curves
are not critical, but the inside curve must
clear the wheel. Attach the pieceés with glue

. and two finishing nails.”

E &% )
Use a ‘bit “and brace to bore the 1-1/4-inch
hdle. You can drill a smaller hole if you lack a
farge enough bit, biit not-smaller than 1-inch.

Cut parts 8, 9 and 10 to size &nd -@ssemble
with glue'and finishing nails,  {  ~°

£

N

assembly to the pody of the truck

d finishing nails.
Le v

Parts 6 can he shaped with a coping sawt.and:

" sembling.

have a contrasting wood for these, stain th_e -
pieces a dark color before assembply.

o
then centér-drilled. You might be able to find "

a ready-made tutning piece with a diameter
that cotnes close to 2-1/4-inehes, If so; all you
have to do is slice off discs to form the wheals.
Cut parts 7 to length for axles alncg!"g,!ue one end ”,.;'
of each piece into one wheel! Pass the axles U
through part 4 ahd then glue on the secr;nd »;;'
wheel. -

o

Be sure alﬁ nails are set. and concealed and all.
parts are very smooth. It pays to do a lot. = .
of sanding onl individual pieces  before as--{,

5

A natural finish will look good but do not use
conventipnal sealers, Instead, rub ¢n a generous
application of vegetable oil with w
Keep repeating tle procedure until the wad
will not absorb more oil, Then wipe with:\la soft,
lint-free cloth, N

N

.

4

fr

iz
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-

MATER!AL‘S
Part .Pieces
No Neeged
1 2

2 1

3 1

4 2

5 1

6 1

7 17

a 4 .

9 2.

10 2

11 1

12 1

-13 1

14 1

_ Size

340w 2-1727 x 120
37an

M LR TN
34
34T 28720 % 4-1727

XE”x 1"

3/4" x 6 x B" i
/47 X B x 2

3/4" QiF. % 7-5/B" dowel
41727 dia. x 378" thick
3/4™ dia, x 2-5/8" dowel
27" dia. x 3/4" thick
174 dia, x 4 dowet-
I/BUK /27K 6"

2" dia. % 2" dowel

3' dia. ready-made wooden
drawer pull

1/8" diar % 2" dowel

short piece of 1/B'" or
3716 dowel for the

= ropol’s eyes and nose

INSTRUCTIONS ]

Cut parts 1 to size. Clamj together and lay
out Incat:o%: of holes for parts 7 and 9. Bore
through bath pieces so hol#s will mate axactly.
Wrap a piece. of sandpapel’| around -a 1/2-inch
dowel and enlarge the holes bnough so a 3/4-
inch dowel can rotate in tha*n easily.

Cut part 2'to size and forr|n the notch at the
center of thé rear edge. Att ch to parts 1 wnth
glue and flnlshlng nails. ;

Cut part$ 3, 4 and 5 and add“to the assambly.

Cut part 6 to ovarall size. Jse a plane to hevel
ong- edge so0 the piece. will sl‘ope back about 15
degrees. Add to assembly wlth gtua and finish-
ing nails driven at an angle alf:ung the front edge.
Maks wheals, part 8, with a|cop|ng “saw’. Dnll a
3/4-inch centar hole thrgugh Jweach.

Cut part 7 to length for an Ermla. Glua a whaal
at one end, pass the dowel through the front
holas in- the body, and g|+|0 on the second
wheel. . . I

Stud rear axle. assembly on drawing and
make‘ parts. 8, 10, 11, and 12, Drill"3/4- inch
center hole and 1/4-inch hole in pi’irts 10 so
they wnl prowide a- tight fit for parts 9 dnd 11
Holesl in part.12 should be a hit oversize.
i . .

Slip part 12 aver part 11. Glue part 11 into
both ‘)arts 10. This assembly is inserted in body
from bottom. Both parts 9 are passad through
the holes and glued te parts 10, Part 12 passes
thrpuqh the notch.-,

|
Cut part 13 and form a 1-inch centar hols.

Drill a\lua'inch radial hole for part 15 and holes
for pigees 16 you will use as tha nose and eyes.

Glue parts 16 into place, then glue on the

drawar| pull, part 14, which serves as the robot’s

hat. ‘I

o

I ' E
Cut palt 15 to length. This piaca locks with a

. dab ufl glua at each end and passes through

the holq in part 12

Sea TO\’ TRUCK mstructlons fur mathod of
flnlshlng

v

|
-
|
|
|
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Pieces

(INSTRUGTIONS -¥

—_— LOCOMOTIVE
. Needed Size T . ..
’ S Cut parts, 1, 2 and 3.to overall size. Grip part Cut parts 16-to length. Glue ane end in each-
N 4 1‘_3/4” ‘ 7.5/8" 3 in vise and use a plane to shape the top con- yheel and pass the other end through the Hole
o - 3 : tour. The radius of the curve is not critfcal as in part 11, Then gluye on the other whael.
2 o T340 % 1-3/47 K 2 long as it is unifarm. Finish with sandpaper.
a3 - 5787 % 21780 % el A . Assemhble ‘the three Barts with glue and flmsh - Cut parts Ng anci"dr.ill the holes that will maté
) ' ing nails. / with parts 13. The holes should provide al0osa
4 1 1-3/4 dia. x 5-1/4° dowet , A i ) ¢t B i . L
R 1 NTdiax 1 1/2"d0we' Part 4 can be a large dowel or a section cut ° . ‘ . ‘
1 ;-5}\4 X 3747 dowel from a ready-ma@ebiurning. If you wish to go: Shape parts 15, “These ‘can ba cut from dowal
; ," 4n dia. % 11747 dowel " all gut, you can hand plane the cylinder from a. or they can bé square pieces. it isfbest to pre-
AR A 1 3/4 mg::h-Square piece of stock. Plane off thé drill holes through a srngJe piece, Uﬁen cut out
1 /4 dia x 1-1/4" dowel corners untii the piege is nearly round. Thén separate’ parts . L
1 1/2"*‘:’1?.3‘=x 1 dowel finish with safdpaper. End” by planing off a .
. B o section so the part-will mate with 1. Place parts“ 14 over parts 13. Put a dab’ of
10 1 --::_1,‘4"d|a.x‘1-1/2"dowe| . - glue in the hale in parts 15 and add at the
IR 3740 x 374k 1-3/40 “'Cut parts 5, 6, 7 and 8 to Iength. Bore holes ends of parts 13. Part- 14 must not be fixed
1z b ToypEs dla.‘§'='3j4:" thick. inrpart. & Detail A shows a sim'ble method for m pomuqn
13 178" dia. x 1-1/4" dowel Tﬂhmémg dnt-piesesrwhite &"H"ﬂg"*""'ac‘:"” TRR— i e e e S
. LT pieces with glue, Part 7 nasses through parC 6. P R B
14 178" 378" % 5-7/8" You egan make this a sub-assembly or drill tor Part 1 can be shaped from solig stock or made
15' 174" dia. x 378" dowel . part 7 after part 6 is in place. Attach th|s as- by laminating pieces. .
- e Lk sembly to part 1 with glue and flmshmg naals‘ - .
18 1"’4_ dia. w4378 dgwel . driven from beneath. Cut patt 2 1o overall size and shape as ‘des”
s .. . cribad far part 3 of-the locomotive. Attach
Cut 6arts 9 and 10. Driil through 9 and glue 240 1 with glue ahd flnlshmg nails.
10 in placé. Locate the center at the end of -~ .
= part 1 and drill th@“ hale nesded for part 9. Locate and dritl the hole f‘or part 3. Shape the
CAR s ) " Glye part 9 in place. Be sure part 10 is ver- flat on part 3 by using a fasp or by making
1 B 1' ' 20 1 x 7_1/2’,, tical.” g LT __-cuts with- a dovetail sawﬁpnl th_ﬂqle through
' 1] . - . ) " the flat. Glue part' 37in place. *
2 -1 5/87 % 2720w T[22 Cut parts. 11 to'size and bare canter hofes. ) ‘ .
3 1 172 dia. x 1:3/4°" dowel Attach to part 1. Forrh parts 12; ar cut from  Shape parts 4 and 5"and cut parts B to lengthr.
2 2 347 K 3/AT K 20 g ! dowei or ready-made turning, and drilt center Add these parts to the asger‘nbiy in. tfie mannar
. . / Hoies. Orill holes for parts 13 accurately; they descriied for the locomotive. | .
5 4 1-1727 dia. x 3/4% thick must ‘set exactly on the center lina of the . ) ) o
6 2 174" diazx 3-5/8" dowel, whaels. Glue parts 13 in.place. ' See TOY TRUCK instructions for method of
e - J T : finisiing and for assuring free-turning wheals,
d - s . . R
= - R ._/.‘ . . - ’ T
. = - g s C SR B M 3
68 I : - “ S : \
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Sharp.-toois-work better and are safer than dull

ones.. Dull tools requlre more power to use and are
.. MoTe hkely to slip’ and mar the work or injure you.
i .f-.An easy -way to tell when a-tool is dull is by
holding it up to the light. Dull edges reﬂect light. If

along  the edge of your tool it probably needs
"sharpenmg """ ' — -

The cuttmg tools you buy have’ edges designed

wood. Pocket knives need fine edges for scoring
"nd clitting.
“mise; between efimency and durabﬂlty When you
‘are sharpening your tools, you should keep thejr

less as one too:dull, :

Each tool has its own sharpening requirements;
but basically sharpening is a two-step process:
shaping and honing. Both dte usually dene c{gainﬁ
the edge. Shaping is done with a coarse stone or
a grinding wheel, or in some cases, a file. A bevel
is created along the cutting edge. Ideally, the
fength of thé bevel should be twice the thickness of

very weak edge that tends to mick easily. Too sh t
a bevel leaves too much, bulk behgnd the edge -3

it won't enter thé ‘wood. Working with a ‘coarse
stone” will produce a flat- gﬁ’ound edge. Sharpenmg
wiith a wheel produces a coneave bevel which is-

' I-Béﬁe_said ifbefore. But it is worth saying again:’

Blade desfen “is usually a compro--

the blade. Too Jong a bevel makes a very keen, bu{

you can see¢ a narrow white line. or whlte Spots

function in‘mind. Too fine an edge can be as use-- -

~and water. Mix the powder and water on a-sheet
of glass and Gently rub’.thé stone over ‘it. Check o

-+ residue may build up on theﬁstone_: s surfaqe. This.
1o ‘meet that tool’s function. Axes need cutting -

edges ithat can withstand- thé foree of striking thé -

- wipe off the oil that rlses to. the ‘surface. Clean -

--rw_dspsnds on the.too!l you are sharpening; but it

3

. This is discussed below in the instructions for each

/. |BAFETY TIPS S
A L i
K [i* sharp tools are safer than dult toals.
i . -'#  Always wear safety. glassas when
A . . usmg a grinding wheel .
A . .- Grmdmg wheels are gpr sharpenmg
s fiot shaping. Too much pressure can
b rnake them shatter *

A large, soft bench stong with co‘larse and fine’
surfaces on opposite sides can handlﬁ most other "
jobs. Artificial: stones made, of alummum oxide. -
are good for general. work. The stome should be
kept in a case to protect it frém’dirf and damage.

New - ocilstones should be SQdked in a )1ght
non-gumming oil, or a mix of équal parts ofl and
kerosene, before use. They. should ‘be . kept well 7
oiled—and —dust-free: After some use, a gummy '

reduces the stone’s ability’ to grind and sharpen
properly A simple way te remove this gummy
stuff is to warm the stone in-an oven and then

the stone after every use. Occasm)nal cleaning with
kitchen, cleanser and a Stiff brush can- also help_ '
keep your stone:in shape e e

" When sharpening, tiy to wear the stone evenly.
An uneven stone can be ground flat by rubbmg
it with a mixture of 80-grit silicon-carbide powder

the surﬁaw with a straight edge. - - :
When usmg an oﬁstone you. first shape the bevel

by pushmﬂ the cutting edge away from you across

the rough; side of the stone. The angle of the bevel

can be held either with your hand or with-a guide.

‘tool. If you guide the blade with your hdnd the
blade will ‘set itself. Géntly shift the blade™ '

sharp longer than Haf- ground edges

| OILSTON%% s o -

" You will#find two ‘types of or]stones useful for
sharpening in the. shop. A small, fine:textured
~.stone is-for touchmg up edges and for sharpening
small blades. Your fingers can provide all the
guide you need for these stones. A small stone Is
also useful for thosegobs where it is easier to move
. the stoma thanthe tool such as sharpenmg lawn-

mower blaQes -

1700 .

“called hollow:. ground. Hollow-ground™ edges ‘stay

“the stone. Hone away from yourself: w1th long, :
. smooth strokes using your whole arm. The ob;ect

the stone until both the heel and the toe of the *  °
bevel are in contact w,lth it. This should 01ve you.s
the proper angle. . : .

Honing or:whetting’ is (ione on the fine Slde of -

is to grind an.even edge..Onee you think the edce )
is sharp enough and vyou can tell by, lookmg,
make an’ addnmrul pass with the blade laid on
its "back. . This 1S usually enotigh to }emoi(e the
slight burr that h)gmng will leave. IR N




Use a BENCH -GRINDER with care. Whee! guard on this’ Cé“”esyf’f Staniey Tools
-machme Was remaoved for the photograph, Always work W|th
the guards in-place, and a."ways wear sa‘fety goggles :

SHARPENING STONES used in the shop.

%

*kﬂ

) _Flaf VGroum‘:f

#»sh a_r'l_:v_e'nin'g

x )

Bevel should be t\mce the thickness of
the blade. ) : P

L8 .

 Grinding wheels prodtce HOLLOW

GROUND edges which stay shiarp longer
than flat ground. Tools such as axgs are
CONVEX GROUND, which combines
‘toughness'and sharpness. You should nét

" attempt to shape an axe blade on-a home

grinder. They are not designed for that
]Ob and the wheel mlght shatter.

Convex Ground ,




..Sharpemng,\ f;, - --{ o . 71.

Frequent honmg w111 not only keep your tools

WOl‘kn’lC’ well; it will cut’down the needlfor grind-
. ing In sorne cases though, you -will save Bo‘t};ytlme
‘and effort by havmg your, tools ground - by a-
.‘profesmonal sl _ D

o

’GRINDINGWHEELS T

 In the past, grinding- wheeis were macfe of sand—

" ‘stone -and -kept.wet to prevent overheating the .
work. Today, artififial’ stones made of dry emery

or other substances are avarlabte/They are powered

'by hand or by motor. ‘There is a great danger‘of’

"overhedling the plade wr’th—ﬁese dry-wheels; which._

will cause it to lose’ rts temper. The Blade should

.. be dipped in-water frequently to prevent this.
" The advantages’ of a wheel are itssspeed. and the
fact thatit produces #Mollow- ground-bevel.

:.'_I_f you do buy a bench grmder be sure to read
1l ‘the .instructions theroughly, especially - those:!
élated o th}:

ear- safety gogeles;, regardless of how
minor the- Urltndmg job mray be.*You should know

~that wheelg that come with the toot are nor made.

for side grmd}ng They will: ‘tolerate a minimum
mount of*touch-up work on the flat of a screw-

B aVallable

Many bench grninders come WIth 'otult -in adjust—

[ --able- guides forgrinding bevelsat-the proper angle——tecthi= witichever 1ype you a
- .the file ‘between the teeth in thekgullet and work
. straight across -at right angles £6 ‘the blade. Work
“.with the file until yon reach the center of the flat

Move the blade across the whee] from side to side

“in-light passes and d1p in water often, The resultmg

hollow-ground édge is easy to hone and shoul(d last
4 long time before it needs to be);egr_otmd

FILES | S

Sorne jobs, such as sharpenmg saw teeth, are -
‘best done with files. An 8-inch ‘mill file and o 6-
" inch taper ﬁle are the maost commonly used types.

SHARPENING PLANE BLADES AND CHISELS
< The bevel on plané blades amd & hisels should be
set at about 25 degrees. The bevel” shou}cl be about

twice the thickness of the blade, "anth shouthee e

square ‘to the sides. -
Set the bevel flat on the coarse 51de of the storle
‘and move it bdck and forth with a slight circular

“motion.-Once the first bevel is shaped, repeat this
. procedure on the fine side of; the stone, only :‘
- this time lift the blade an addifiénal 5. degrees -

"or 0. Thls will make a second: bével .or cuttmg IR

edge. When the blade is shirp enough, remove

" the buir by working the blade bevel up, flat on

the stone in a circular or figure-eight motion.
A +jig can be made to hold the plane ‘blade

at the proper angle for shapmg. Make sure_the:

Ca plane blade. Fitst, square{t

- up. “Cold” c;h1sels “should b

-!4
‘ als but if you want tq try or.are just curious, here AT
Steps- mvolved ‘are ]omtmg, ‘

soundness of wheels. Provide ade-r
“quaté- m.hghtm use all the guards om the tool,!
.and alwayg

Iriver- blade, for. exampieimt they are.not meant -
1o ‘hold up under the- pressure needed 1o shape
: the edce of an axe of hatchet if vou w1sh to do

-a mill -file. flat-on the-teeth-lengthwise and move

blade and- the \stone are’ both held securely m
place. Commercially made plane-lron bevet gaugesg

- and sharpening guldeS\qe also- anallable
“Wood: chisels ate-shit

“the bevel_at"EQSTfegree ang
appears then clean’ off the btirr with the bevel
touclisd ‘up ofte‘n 1t -
is also useful -to grind 4 bevel aréuand : 6
Tto: help prevent mushroomlng when you | o\un 1,
Sharpenmg Saws is a jOb best left to/ pnofesmon-

_.the procedure
shapmg setting, and filing: .~/

The first step-is to examine the: teeth” to deter- :
- mine if they are: of uniform size and- ‘height, If "
-"they are. okay ‘and " just have dull’ euttmg ‘edges;

you can go right on to the setting and filing steps.

_' If they are not, you -mudt stdet by zjoirting the

blade. This simply- means brmgmg the high pdints
down. to theilevel of the low poifits. Special clamps
afe avadable for holding the saw, but. YO car do-
the job*if, vou, place the saw between suitalile
lengths of ‘wood-and then gripit in a vise: Place

it lightly to and fro until/ you have brought the-

~the-fite te-tiltas you work: - e e
_After the teeth are jomted they must be shaped
w1th 4 taper file to conform to chSscut OF. rip

made by Jof’ntmg“ ‘Then- go to the adjacent gullet
and file until the. flat top becomes. a tooth point.
Repeat the Iprocedure with all the teeth. When
you 4re throygh, all - the/gullets should have the
same depth. Yeu do not.do hny beveling on the
teeth—during this’ initial filing’

pose is to shape the teeth. . .~ ;

After the teeth are shaped, they can he set
‘This means bending part of every other tooth. to
‘one. 51ée—ef—the blade-and the others fo. the oppo-
site".side. This, as I have explalned provides

- clearance for the blade in the cut. The amount of
'set vares: Softwood requires mdre set than-hard-
wogds. The. job can be .done.with am anvil of set
block you make yourself but it %mght Be better

ble for amount
a paper puﬁch

to obtain a commercial unit, ad]us
-of set. The tool-is—used -much:lik
and does a lot to assure acguracy.

" The final step is filing. Start ‘with the b]ade

clamped between blocks in a vise, teeth up with
_handle to your right. Take a few light passes with
a m1ll ﬁle o) ﬂatten the top of eachtoem—as‘yow —t—

ened 1n"’*t‘he same way ash«'f"‘ .
edgeand then'grind ™
—Gﬂntkuﬂtlt—ahﬁrﬁ

'_ top of each tooth to the same level: Don’t allow -

¥

operatlon Its pur- -

Ay



First work the blade back and forth W|th the bevel flat. on the

; coarse side of the stone, then repeat on the fine 51de

The bevel should be-at right
angles to the sides of the ‘

_ % - hlade, but'the ¢orners can be
a0 " slightly rounded.

for final sharpenlng

Repeat honing with the blade tilted an addmonal 5 degrees

_ S
An easy sharpening guide can be made: by sawing a blogk of

_wood-at'the correct angle and nailing &gmde strip on |t 1o
keep the blade square. o

tion to fit the- recﬁss.

. g
Another sharpening guide is just a: Bé\“}el'éd block with a wirde';'
recess 10 hold the togl square. The hoid- doWn is secured. wnth




_";"Sha_'rp'en_ing- - o 7 . .

- True the flat face of the blade on the flne side of the stone.
Keep the blade flat and-move itina smal! circle,

W.TO SHARPEN A SAW

Sharpen-plane or chisel blades on a grinder by first sgquaring
the blade across the wheel, then shaping the bevel. Tilt the .
tool rest to the correct angle and keep the blade square to the‘\
wheel. -

: i ' " Before Jointing

: {‘1’ After Jointing
e . A .
g _ 3

. . . . .

.

- #

't

Joiriting is required when the saw-teeth are not the same height. High feeth are filed ()ic_)wn‘ 16 the level of the low teeth:

b

ogaT e

Place the saw between two boards and grip. itina vise for - ¢ .

jointing, Place a mill file flat on the tJr-eth angd work along. ‘. ‘,-":

the blade with long, smooth strokes. You can make joint-
ing more simple if you make the speclal holder for yaur file - .
shown here. | e _ : S

For shapmg, grip the saw between blocks of wood so that the &
tooth projection is minisal. Move the saw as you wark so the
vise always grips close to 'where you are working. -




Lo e

‘ . v o ] . ';:'Sharpeni.ng o
u . ] - - .
FILES TO USE ON SAW TEETH ‘
NUM%Eh OF S
TYPE OF SAW POINTS FILE
/ - -5 or 5-1/5 " | &inch taper filg
'f] CROSSCUT' | 6,7,8or8, 4-1/2-inch taper file
10 or 11 \\ i 5-1/2-inch slim taper fii‘e;:
b . - : — L - g .
W 4-1/2, 5, 5'—1.’2\ir‘s 4-1/2-inch taper file
, \ RIP SAW" _ . e
Y . ) 4 or coarser \ { 8-nch taper file I i_ — T e —
kY 3 R ri . | ) i ’ '
\ _ . ‘ - The peints on alternate teeth should touch |mag|nary, comman

parallel lines on each side of the biade If not, the teeth need

settmg
i Anvil is beveled
. %, at top front adge
: Plunger ' . ’
i bosin ,K—";" = ]
| _— s
o S | Saw Blade - -
:Settlng means bendmg alternate teeth toward opposite sides of NS N v ®
the'blade. Never bend more than 1/3 to 1/2 of the tooth. N ’ . .
_'Mammum set equals 1/2-the_tooth depth. Excessive set can - . - v :
. .dlstort the blade and break teeth. ' LS
15% ) -. -
Hardwaood or matal P :
4 block about 1" x 4" x 8" e -
£ e .
'Ca]ii)rated Wheel |
— 4, - . :
Plunger.
) : ! - Flat-face ; Adjustiiant Whee! .
T e : Block : puuch struck , : ] : - |
AT T i [ with. hammar R S RN ) WA A =
- L o ] ' L e . Handies / ' ‘ ->{y
" 9 ’ Saw —. . . 1. k ' - ]
Set Block —» P \
. % i
) x -4 . . . . P . Ve Courtesy of Stanlay Tools
A gauge for settmg a saw can be-made by cutting a bevel ina . Adjustable SAW SETS are ava:lable whlch make the dlfﬁcult
“block of hardwood eqUal to the angle of the set, The saw is : job of setting SImpIE& ‘ . N
"clamped to the block with its points exposed over the- bevel. - S = : a -
A flat-faced punch and hammer are used to bend down’ ’ i ’ o
- alternate points, Then the saw is reversed and the procedure N S T ;
" repeated on the remalnlng points, . s Ce e '7 R .
N o ‘. - v
-, ) * - ’ ~
b e w e U . " N . - . . 3
i Y - ol ! » i -
= . . S * o i L - S 175




: @Sharpemng _'

drd when jointing. ‘Place tbe correct size taper flle
‘in"the gullet on' the left of the first tooth set-

- crosseut saw, place. the file across the- blade and

~ thenswing it to your left until it makes & 65- degree

angle. with the blade. Keep the file horizontal and .

snug in the gullet. File on the forward stroke only

“until - you have cut away half the flat onsthe

“tooth. Follow this procedure in alternate gullets
- until you reach:the handle end of the saw.
 "Reverse the position.of the saw so the handle
will be at YOur left Repeat the* seme operation,
but start in. the gullet on ‘the right of the first
“tooth set toward you.

- is to file at right angles%o*%he blade instead of at
GBS degrees Incidentally, you can buy - Specml
flxtures that clamp ‘to the saw to give you the
correct angle for filing aut;omatrcally

board and move a flat file very lightly once over
edch 51de This-is a little scaryﬂt makes you think.
:'you are going to ruin all the work you have dene.
Actually, if you -do it hghtly just ‘once, 1t will do

will help to make a uniform set

8 REWDRIVER BLADES -
. Screwdriver blades aré bést sharpenied with a file
or stond. A bench grinder is less useful because it
pp@duces a hollow-ground edge. *You want to.
flatten the screwdriver edge and true its sides so
it will {it properly into the slot in the screw head.

AUGER BITS
Special files are made for sharpenihg duger‘b1ts

 Clamp the bit in a vise when sharpening. Remem-
. ber, the spurs outline thé hole and the cutting:
edges remove the waste. The inside of the spurs
* » should be sharpened; mever the outside. The
cuttmg edges should be sharpened like a chisel
Lwith a: ‘hevel of about 20 d’@efaiong their.inside.
- curve.” Don’t - touch the out31de cufve except to
remove the burr.”

AWLS AND PUNCHES T v

Awls and punc,hes can be sharpened by strokmg
“thein. with a small .stone while rotating -the tool.
" :The cedge” of a large stone can also be used. A
grinder with a tool rest can be used, but tapply
‘only light pressure and rotate the tool as you
grmd Mamtam the Omgmal angle and restore the
pomt L .

' KNIVES o v

~ Knives should not be honed on'a wheei because
their thin blades overheat quickly. Hold the knife
on‘a large stone so that the second bevel is in
_contaqt ‘with the stone. St_roke smoothly, edge

- b .a

Come

toward you at the left end of ‘the. blade. For a

The only ‘change “you make when’ ﬁllng rrpsaws '

fnothmg but remove the burrs-left by fllmo and it 7

o

1

When sharpenmg screwdrwers be sure to mamtam the orlgmal

- . W|dth and thlckness of the t|p
“After all the_filing is done, place the saw on a - . :

Best way to sharpen AUGER BiTS is to use a file made for the

- purpose. Typical oneshave cutting surfaces with safe edges at *

one end and cuttmg edges with a safe surfaoe at the other

L4 kg
L

Mamtaug the orlgtnal bevel on an aug}; bit. F|Ie only the

‘ mlnlmum necessary for sharpness

[ . . oA




fzrst Ther{ ,roIaI.e the kmfe for the return stroke
;_‘_Repeat untli shdrp -

',SCRAPERS :
i ‘Scrapers-of all kinds mciudmg cabmet Sgrapers
R come with mth;er iflat or beveled Luttmg ‘edges.
“The $implest way to-sharpen them is‘to'place the’
“blade -in your vise and stioke it at the proper
angle’ with a smooth mill file..Each stroke should
cover the full blades Thé" edg,e should then be
honed by ho]dmfg it square to. the edge of an
.o1lstone and . stroking in both directions ]ength—
wise. Any burr can -be removed by laying the :
- blafle flat and | passmc it over the sftone ‘

PLIERS

- ~You don t actually.: sharpemphors but ggmg
'{__-_over ‘the. knurled- ends of their jaws. occasmmﬂly

with a tI‘ldI]ng ﬁle will help them grip. ere L‘utters
m"pllers should be filed straight across. :

=SNIPS SHEARS AND SCISSORS

e -r~

v‘

W

\‘kv""

,n

'Use a- flat file to shape their bevels. Hold the open -
snips in a vise and work them one blade at a time.
Siroke. .across the edge. away from you. Stroke
: hl"O]‘ldlI acrossthe enhre edge o

'FILES AND RASPS

You don't shdrpen files, but you Can prolong
_ 1elr' life by clediing them frequently. Frlmgs
'wedoe between the tueth and impair their cutting
action, A wire brush called a file card can be used
%0 clean teeth. A piece of soft metal, say brass or
‘copper, can be Llso_d to remove stubborn pieces.

.

.

.Fl LE‘CAF{DS have two dn‘ferent clean:ng,‘surfaces wire
'-and brlsﬂes

Fhe edees of these tools are beveled, not sharp. o

o .-G-_S;kjarpeh'ing_

.Ceptar
"Punch

The points of an CENTER PUNCH, PRICK PUNCH and an

o AWL dlffer but all are sharpened in the same way

1

'

"

Sharpen paints by strokipg W|th a small hard stone as you
rotate the tool. On.a grinder, use the tool rest to hold the

. o "
g

correct angle. Rotate the tool and apply-very light pr_ess"u,re.' -

177




To gonstruct a-perpendicular to-a line: )

s Select base point for your perpendlcular point A,
. 1 ‘Strike'arcs B & C equal distance from pomt A

To bjsect aline:

e Strike arcs C and D from-points: A and B.

o lfine E, drawn.thréugh intersections of the arcs
bisects line A-B. Line E is also perpendlcular to
. fine A- B ‘

To biseet an angle: )
s Use points D & E as centers to STﬂkE arcs F and G " Use point Agans a center to strlke arcs Band C. *
with same radius. : :
o Use omt D and E as centers to strl’ke arcs F and
s Line derawn from point A to where arcs F and LanepH blsects the angle i G F
G Cross is perpendmular to the basaline, ‘
! [ a N
) % L E . . ‘
' :‘A . - Dt . e
|
C. - _ { - ‘
[ U | (I \ : e 3
N .y
g ”

‘To draw a line parallel to a given line wrthnut

measurmg
e Seta compass to the dlstance requwred between the
lines. - *

* Strike arcs C and b frorn any two pomts A and B on
the given line.

+ Line E, drawn tangent to the arcs, wnll be parallel to

the given line. oo

i

To construct an inside and cutside corner radius: .

Bisect the angle, as with lines A and D,

To round the corner, establish a center at any point
on the line, and call it B. Use the distance from B
to one side of the angle, C, as a radius for your
curve, . ] 4

" Far an outside Eorner, establish a centef at any

suitable point; E, and use F as.a radius.

—

Useful Figures

Q
,/ - )
Trapezoid .
: 5 ", . Rectangle. -
g : Ve
- - .".’ - ;:I
T Lfﬂ :E
- _,;‘7 . .
u" i
Paraliclogram Rhombus '
Square {Rhemboid)} {Equal Sides) -
' i
) . ‘
B : * fe
178 .
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#Shop Math

a

(Al Sides Equal)

h Triangl_es

‘Equilateral “i‘-‘rian q

°.

- "B
‘To con;truct an eqwlateral {isosceles} triangle:
Draw base line to length A-B and set your compass
to equal A-B.
U_sé A as center to strike arc D,
. Use B as center to strike arc C.
o":D;,faW lines from A and B to point E whereﬁ'those
"drcs cross.

Diamatar

Circumference

To construct a square in a circle:
» Draw- ?erpendlcuiar diameters and connect the ends
of the diameters. = '

. :
2 . .

-

B

{
To construct a circle in a square:
* Draw intersecting diagonals, Use the intersection as
the center of the circle.

-

!

To find the center of any clrcle e
= Draw two lines, AB ard B-C, from the same potnt

. in any direction. gh v
* Construct a perpendicular bisector for e of the

. line,D & E,
. (_The intersection gf the perpendmulars at point F is
the center of the circle. .

/( -




) . X : o e . .
- Té construct a pentagon, a 5-sided figure:  * - Lo 7 To construct a hexagon, a
e - Draw perpendieular-diametersand bisect radi ius A-B. ' SIX-SIdE.d figure:
s Draw a line from C to D, | * Setyour compass to equal
. bStrlke the arc £ using the ling C- D as a radius and C as its center. R?e rad.|us of the C'rCI?‘
3 * . Set your compass to equal the distance from D-to where arc’ E inter- S p ark six arcs on ;he Gircum-
" sects the diameter. - ) o e - 4 . ference using eac intersecy .
" ise that setting to strike arcs on the mrcumference of the-circle. R txo? as the centér gf the = "
The intersection of each arc and the mrcumference is the center fDol OWI',”g OFG' .
%5 the next arc, - . ~+® Draw lines from point to
: * L N . - point where the arcs ¢ross the
* Draw lines fram point to pomt . .

s HegualsF..

» . CIrcumference

e

Tea - ]
P !

S \\/ i
: - ’ W

. , A
o ) ‘ B : To construct tangent ares: - 4
To canstruct 5- pomted star: . . ) ¢ Connect the centers of the given arcs with line A, .
* Draw a circle that’ represents the overall 5ize of the _. . % Bisectline A-betwgen the two ércs to find point B
“star and divide the circumference into 5 equal parts. ] ~ and radius of the. new arc, C.
: * Connect the points<as shown g~ : i Use pomt B as the center for stnk:ng arc D.

—

- CutLine Waste

f

Té make a pattern for an arbltrary elllpse :
* Drawa rectangle using the small, B, and large; A, dia- -
: “meters of the elfipse as dlmen5|0ns These will be the '
‘ major and minor axes of the ethse o
» Fold the paper on'the small diameter and again on

To find the correct cut-angle for a segmented form :
e Divide 360 by the rfumber of p|eces and then dl}ude
theresult by 2.

£

e n this example® a 12-sided figure, '360 divided by — ]
® 12 equals 30. 30 divided by 2 €quals 156. The mc/uded . Z}:e\::rge dwmeteg Draw and then cut g suitable
angle of each segment is 30 d Thé cat-ang/ . r h
’ \ g 9 egrees ¢ ang elis * When you unfold the paper you will have the. eII:pse

X 15 degrees ! P

s " R i ready to transfer to the work o ’
N & . 1
. G - }




J{ s # L * e T
i . . _ RS " %Shop Math
-THE DECIMAL EQUIVALENTS OF - QUICK FACTS'ABOUT METRICS
. MOST COMMON FRACTIONS’ 7 - ] ) ;
5 Fractions " Decimal _ THE MOST COMMON PREFIXES’
1/64 —=L ', 015625 - milli — .001 {one thousandth) '
2/64—-1/32 03125~ ’ centt — .01 {one hundredth)
3/64 " 046875 kilo — 1060 {one thousand}
4/64-2/32-1/16 — — 0625 . : )
VB/B4 S— 078125
. 6/64-3/32 : 09375 :
© 1164 109975 RELATIONSHIPS _ .
8/64-4/32-2/16— 1/8 195 - - A0-milimeters mmb=4 centimetertem)
9/64 140625 10 centimeters {cm} = 1 decimeter (dm)
. " 10/64—5/32 ; 16675 . 10 decimeters (dm) = 1 meter (m) - i
/ 11/64 . - 171875 peters {m) = 1 decameter {Dm} o
—-—= T19764-6/32— 3;‘16 PETT T 1878 - g #1080 decameters (Dm) =1 hectometer {Hm)
’ 13/64 : 203126 10 hectometer (Hm) = 1 kilometer {(Km) .
14/64-7/32 7 ; 21875 _ . . -5
. 15/64 — —t 234375 - s
._1%22—8/32—4/1671{4 _— ,322625_ , 7 EQUIVALENTS .
-} - LR : ‘ 1 = .03937 inches ’ o
18/64-9/32 28125 mm = 03837 inches Ly
19/64 R 206875 13cm =.3937 inches . -
) - T e dm =.3.937 inches RS :
; g?;237101’3_2—5f--16 } N 222?25 . =39.37 inches or 3. 281 feetor 1 084 yaﬁds 3
| 22/64511/32 o 34375 K 1 "= 621?7 miles u _ J
23/64 — — 359375 N tsprny, g :
. 24/B4-12/32-6{16-3/8 - 3750 ‘ IR
" 25764 - 390625 « ® ENGLISH‘EC}UIV«ALENTS ‘
26/64— 1‘31’32‘ - 40625 1 inch = 2 54 cm
L2768 ——— = 421876 —— -~ . 1 foot = 30.48 cm or 3048 m
28/64—14/32~ 7/16' , L4375 Tyard =9144 cmoor 9144
- 29/64 453125 1 mile = 1.6093 Km
30/64~15/32 46875 Bt - s
- 31/64, . 484375 T &} y -
12/64_16/32— B/16—4/8~2/41/2 — 5 i 3 : : N
33/64 - 515626 L . CONVERSIONS - . . )
34/64-17/32 53125 E , Mm X 03937 = inches . s
35/64 546875 ’ mm divided bV. 254 = incties /“‘} Y
g 36/64-18/32-9/16 —2 . 5625 ; €M X 3937 zinches | LT )
37/64 . v 578125 T emdivided twy 2 64 mches '
- - 38/64-19/32 59375 _ * v mMX 3§z inches N
29/64 809375 ' m X 3.2809 = feet: * ° R ' . .1\(‘ !
! 40/64-20/32-10/16— 5/8 " 825 s . M X 1.094 = yards
41/64 ‘ 840825 Km X 621377 = miles
- 42/64--21/32 ; \65625 - Lo
‘ - 43/64 _ 671875 ’ e
: 44/64-22{39- 11/16 — 6875 : S =
45/64 703125 o
© 46484—23/32 —~ 71875 N .
47/64 - e 734375 . L
48/64-24/32-12/16-6/8— 3/4 750 . )
.. 49/64 765626 - » W
50/64-25/3% - . 78125 ‘ i - ., N
- 51/64 . S -~ 796875 - ’ SR . . ,
52//6 26/32—13£16 — o 8125
: 53/64 LA ‘\' 828125 ; y .
-  54/64-27/32 — 1 3 84375 | : , '
1 B5/64 —— : : ~ 859375 - : £ ‘
: 56/64-28/32— 14/ 16— 7/8 —p——_ 8756 - . .
B 57/64 ¥ —t 850625 . S ' /
F - 58/64~29/32 - : 20625 ) '
: " 59/64 ' — 1921875
60/64-30/32/15/16 e 9375
-.61/64 — = 953125 IQ—GH#NG NTO ADECIMAL
‘2:*;;:“”.”2 o ggﬂ?s e « Divide th, numerator by the denomlnator R .
: 64/64— 32/‘32 16/1’6~B/8—4/4 2/2-1 =~ 1.000 . '%iExampl : To qhange 3/16 to its decimal equi-.
L e ~+Hvalent, divide-3:0000.by 16; ’imh.ch equals 1875,
B . v ) : . B ,»—'-\—f -
. _ e e ' ‘ . \ o ;
Lo . | - -.J O f ! - V0 OIS 181
- ik : o b . o a, N
! et . : : } o R .F) ' A )
-




T ool Llst

"as. needed \ . !

Holds nuts or
AUGERBITS/ . . . . 5

;AUGI:.R BIT STOP GAUGE

ing ‘fine cutting. A good size has a- 14-inch
blade with 13 PPL. /
e o

BENCH RULE B

‘are acceptable, but
“with brass. Shp

e 1- to 2-feet long

. Shayld be.; adjustable for fme or coars&wark
Usua.lly 6-1nclres long with a 1I- 3,/8-mch
culter

- Use for driving auger bits. Also use with |
screwdriver bits and some drill points.

CABINET RASP
For shaping and .forming. A 10-inch half-
round rasp is preferréd.

CALIPER RULE
Makes small inside or outside measure-
ments. Used for checking dlameters,

Use for shapmg and making joints. Best to
buy in ‘sets that range'from !/4 inch 1o
e 14142 in_chp_‘ﬂ in 1f4-inch increments if you
.can ‘afford to.

IR
k

-— — —pther -saws are teo large. tg make.
have a 12-inch blalie ;
COPING SAW. . . .. e Al

Cuts sharp curves, t'me scroll work and' in-
ternal ‘cutouts _ e

c\uld

CHISELS. . . ... iiin e it 63

Cuts mstde and outside curves and cuts i

CLAMPS. . . ... L
- Clamps are useful for a wide va;g'tﬁy'gf gr1p~
pmg chorés. Your selection should include |
© 2 each @i 4- and 8-nch C-clamif and 6-
a,nd ‘8-inch| handscrews, - LA
CLAW HAMMER. .. ... ... .g'. ..... 34
ot driving .and pulling nails. A 16-ounce
Welght is recommended. -
éOMBlNATlON SQUARE . ..... L8
(se- for miegsuring, marking and checking
. mensmns .
g CO YASS OR DIVIDERS. . .. . . . U K
U&e for marking ares or circles and mark-
) mg equal spaces.
/" COMPASS SAW. . . . ., Laade L 022

3

» Tspecial size holes. T

Use for measuring and lmouden rujes e “ZFILECARD . ., ...
ds should be tipped .-~

- MARKING GAUGE

This list contams the tools y@u are most l1kely to need for honie woodworkmg projects. Deanptwns dﬂd t1ps
about purchaking are given beneath their names. The page number at the right i is the location in this-book of more
*.detaited mfomeanon on that tool. Other tools are_described in '[hlS book and they shayld be added to your klt

] -
COUNTERSINKBIT. . . ... ..... ...
Use with & brace or hand drill to form seat
for the head of flat-head wood screws:
CROSSCUT SAW. . ... s
Use for dimensional cuts acsoss™the!
~Good for working with plywood:J

..... 51 -
Adjusts to control the depth of holes ' saw first, Should have 10 PPL x_ . .
’ * - - POVETAIE: SAW. .. .aF. ... .00 \l,go
., . AWL . ... ...... e e e 53
: 1
e - Marks, d1mens1on points or scribes lmes i For precision sawj espema] y for joints.
T Makes starfing holes for small screws. DUCKBHLL SNIPS .. .. .. Whae e e 106
. BACK BAWa. L 20 nght * CuIVEd. cutting on_sheet”
"Use with miter box and on any cut requir- e : R L
EXPANSIONBIT. ... .. ... ... ... 6

‘Use with a hrace for drllhng e\tra—large or

Use for cleaning files. i
FILES

You should have a smooth . mill

" ‘Use for shaping, smoorhhing and. sharpening.

C-inch :
file, an 8-inch slim. tape: file, a }0-inch-Hat--

bastard file and a 104 1r1ch han—round bast:u'd

file in your shop

P

For medsunng Mak Sure. yours locks in
place and retracts Futomatically. Should
have markings in |/1§ths of an inch on both

edges of blade. Mindmum length should be

8 feet. . =,

FOLDING RULE , | D
Use for general: medsunng A 6- foot length

 with an extension in the tip is a good.choice.
CFORMERS. . ....... ... .. ..... L.

Cut and form wood. Available in mary
shapes

HACK SAW .

¢ For.cutting metal
" HAND DRILL. . . . .. e e

For drilling small holes. Points sometimes
come with drill. Poirt selection should tun
from 1/16 to 11,‘64 inch in 1,’64~1nch in-
crements.

KNIFE . ... i e i ns
For marking lines, shaving wopd or cutting
thin material. Get one with replaceable
blades. -

For+ checking veftical and horizontal sur-
faces.” Should be’at least 24-inches long.
Some are equipped for checking 45-degree
“angles. i

For tapping where a hammer would leavé

marks and. for driving chisels. Models with -
either wooden or replaceable plashe ups
are availabte.

‘Marks lines parallel to an edge.

grain.
K;—Kf

i
1
\‘
i
1

MITERBOX. .. ... ... .....
Very convepient for making angle cuts.

f;l:e(ypﬂf own or purchase one of the com-
. ial models

NAILSET........... e T .. 38
Drives heads of finishing or casing nails

below the surface of the wood. Most useful —-
sizes are 1/32, 3/32 and5/32 inches.

OILSTONE- 170,

For maintaining edges on plane blades,

chisels and knives. Should have coarse a.nd

fine- stdes

PUMER PLIERS v v vt ee et 106

Gripping tool. 2

PUSH DRILL . . ... .. e 44

Use with points to drill small holes. _ -

RIPPING CLAW HAMMER . . . .. . ;.. .36

Use for heavy- duty nzulmg 20 ocunces is a

good weight. i e

RIPSAW .. .. .......... ﬂ{/ ..... 29

For making cuts w1th the . grain of the .

‘wood. e T

SAFETY GLASSES .. ... P e e e 5 -
_ Wear regulaily to pmtecLeg&es-tmm —flﬁymg' ’

particles. C - /

SANDPAPER . . .......... PRGN T,

» For final smoothing and finishing. //_
SAWHORSE BRAGCKETS . . o .A ... . 145

Quickest way to. set up, a /ark qurlace
any where you.are. wmk,mg Vs
i

SCREWDRIVERS *. . .. v, .. .5 .57

- Use for driving and removing screwk%t
should mt_lude Phitlips-heid drivers

CSEIPJOINT PLIERS: . o oo v v e vt .. }0(\ ;
Use.for helding meral fasteners and for grip-
ping reund metal_s‘ioek.
SMOOTHPLANE. . ... ... .ovv ... 70

or smoothing edges and surfaces, for
chamfering and- beveling. Should be 10-
inches long with a 2-inch blade.

SPIRAL-RATCHET SCREWDRIVER . - 59.

Drives screws quickly. 7
STEEL,,;SQUARE .............. .1

Foi laying out,
_ squareness.
. T:BEVEL
Use for laying out angles.

: PACK:-HAMMER . . .. ...... Lo .36
Best for:driving brads and tacks—Buy one
that is magnetic.

" TORPEDO LEVEL
Conveni¥nt for checking veffical and heri-
zontal surfaces, Gt one that i§ magnetic.

WOOD VISE. .".
For all types of holdingjobs.

! WRECKING BAR. . .. .. e e, . 43

! For dlsmantl‘lng“'wuoden %WbLlBS and rte-
-moving nails.

measuring and- checking







Indexx

A \
Adjustable Wrénch, 106,
107,108
All-in-one Sgquare, €
Angle Divider, 14
Angle Vise, 30
Auger Bits, 46,48,49, 50, 125
Parts, 47
Sharpening, 176
Auger Bit File, 176
Auger Bit Stop Gauge, 51
Awl, 49,50, 53
“ Use, 55
Sharpening. 176
Axe, 37

B
Backsaw,
Parts, 21
Ball-Peen Hammer. 36, 37
Bali-Pien
See Ball-Peen.
‘Band Clamp, 101,.103
Bar Clamyp, 100, 101, 102
Bench Plane. 70
Shatpening, 172,173
See Individual Tvpes
Bench Rule, 7
Beneh Vise, 96,97
Bevel
See T-Bevel
Bit
5, See Auger Bit
. Bit Brace, 44, 45,49 55

For Driving Serews, 59,60,61
Parts, 45
Bit FExtension, 50,51 4§,

" Bit Gauge, 5]

Blade, Chisel, 64

Bevel. 66

Skarpening, 172, 174

Blade. Saw., 16,17, 18,19,
20,22

Coping Saw, 22,19
Hacksaw, 22, 30.31. 39
Length 19, 20, 22
Points, 16, 19
Sharpening, 19, 172-176
Teeth, 16, 17,19

Blade Scraper, 88
Sharpening, 177

Blind Holes, 51 -
Bleck Plane, 72, 73,81
Blade. 73
Parts, 73

Board, 10,112,125, 126
Board Foot, 113 115
Bolt,; 142-143

Box Nail, 135, 137

Box Wrench, 107

20,721,25,26,122

Carpenter's Square.

See Steel Square
Carriage Bolt, 142, 143
Casing Nail, 135-136
C{lamp, 98, 100
Center Finders, 15 )
Channel-Type Pliers, 106, 107
Chisel, 63-69,122, 124

Parts. 64

Safety, 63

SefE, 64~

Sharpening, 172, 174
Chuck; Drill, 44, 46
Clamps, 96-105

Safetry, 96

See Individual Types
Claw Hammer, 34, 36
Cleat, 126
Clinching Nails, 39, 40, 41
Combination Open-End-Box

Wrench, 107
Combination Square, 8, 9
Common Nail, 135-137
Comp _asrs.,-r/"’

See Dividers

" Compass Saw, 21, 22, 28, 29, 30

Compound-Angle Cut, 28
Convex Ground, 171
Coped Joint, 129,132,133
Coping Saw. 21,22, 28, 29,44
Parts, 21
Comer [ron, 120, 121, 142
Corner Lap, 123
Corrugated Fastener, 42, 120,
121,135,139
Corrugated Nail |
See Corrugated Fastener
Crosscut Saw 17,19, 20, 23 25
Parts, [9
‘Sharpening, 172-176
Crosscutting, 24, 28, 26
Crow Bar
See Wrecking Bar
Crowned Saws; 18
Countcrbure,-}‘SO, 51,5254 62
Countersink Bit, 50
Countersinking, 50,51, 52, 54

D
Dado 20,69, 72,79, 82,
Dimension Lumber, 112
Dividers, 13,15 |
rouble-Edge Scraper, 88
Duuble Headed Nail, 135
Dovetail Joint, 20, 28, 129-132
Dovetall Saw, 20, 21, 72 28,29
Parts, 21

122-123

Dowel, 44, 50, 52, 56,62,

106,119, 120, 124-126
To Repair Holes, 53
Dowel Centers, 124, 125
Dowel Joint, 124-126
Dowel Screw. 138, 141
Doweling Jig, 56,124
Drilling, 46,49

Electrician Bit, 50
Ernd Half Lap, 123 -
Expansion Bit, 45, 48, 49, 50
Expansion Shield, 142, 144
Expansive Bit

See ExXpansion Bit
F .
Feathered Miter, 121
Fiber Anchor, 142, 144
File, 84-86

* Cleaning, 86

Parts, 85

Safety, 84

Sharpening, 177

Types, 86
File Caid, 86,177
Fillister-Head Screw, 13§
Finger Lap, 129, 130
Finishing Nails, 135, 136
t'irrmer Chisel, 65 ‘

——""Tlat Ground, 170, 171
Ilat-Head Screw, 51, 57, 138,

139, 140

Flat Ratchet Wrench, 107
I'lat Square

See Steel Square
Ilex Tape, &
Flooring Brad, 135
Folding Rule, 7
Fore Plane, 70, 72
T'ormers, 88, 89
Forstner Bit, 48
Frearson-Heid Screw, 57, 138
tull Lap, 122
G
Glue, 119,133,134
Gooseneck Bar

See Wrecking Bar
Grinding Wheel, 171,172
Groove, 122
CGusset, 120

H
Hacksaw
Parts, 21
Halt Lap, 122
Haltf Hatchet, 37
Hammer, 3._443
Parts, 35
Safety %4\
Seg’lndmd\ua ! Types
Hammeriny, 58
Handle, Chisel, 65
Heavy-huty, 65
Socket, 65
Tang, 65
JHandle, Saw, 18
"Hand Drill, 44 . 45,4955
Parts, 45
Hand Drilling Hammer, 36, 37
Handsaw, 19
See Saw. -,
Hand Scraper, 89
Handscrew .97, 98, 99
Parté: 97

21.22

Marking

Stopped, 50
Hollow Ground, 170, 171
Homeowner's Level
See Level
Homeowner's Square -
Sf{e Steel Square

I
[ron
" See Plane Blade

J
Jack Nut, i44
Jack Plane, 70, 72
Jointer Plane, 70, 72
Jeints, 40,44, 119-133
See Indmdual Types
Jumor Jack Plane 70, 72
K ¥
Kerf, 16,17,23,24, 25
Keeping Open, 25, 27
Keyhole Saw, 21, 22 28 29,
30, 44
Knife, 6, 23, 24,63, 6'7, 122
Safety, 63
Sharpening, 63
Skm-Line, 63
Utility, 63
L
Lag Bolt
See Lag Screw
Lag Screw, 141
Lap Joint, 674122123
See [ndividual Types
Leve], 14
Homeowner’s Level, 14
Torpedo Level, 14

" Lever WrencH, 107 N

Lock Joint
See Tinger Lap
Lumber, 10, 111, 112, 114,
115

3.

M
Machine Bolt, 142,143
Maintenance, Saws, 19
Mallet, 36.37.43,65,67, 68
See Sott-I'ace Hammer
Marking, 6-15
Safety, 6
Gauge, 12,122
Meusuring, 6-15
Satety, 6 -
Mini-Square .
See Steel Square
Miter Bex, 20, 22, 25, 26,
27.28.132

Plans, 28

Commercial, 30, 31
Mit’hi;r‘Bux Saw, 20r, 28

Miter Clamp, 101, 103
Miter Cut, 25

Miter Joint, 119120, 121 122
Mitre Joint
See Miter Joint

MolliD Bl 144

T Brace T T
See Bit'Brace
v ButtJoint, 119,120

—ATAT AN T3

Drill Point. 45,46, 47

Drill Press Vise -
See Angle Vise

" Drills, 4456

N Huanger Bolt, 141

" Hardboard, 112
Haold-Down Clamp, 101
Holes

. ol 44 5 Blind, 50

- . arety, 4 j Body, 50,62
Cabinet Rasp See Individual Types ] l.)gz; 50

See Rasp _ Duckbill Snips. 106 V¢ For Screws, 50, 51
Cubinet Scraper, 88 & " Laree 49
Cabinet-Type Blade, 58, 59 E ) : 'J_e;i ‘5(}
Caliper Rule, 14, 15 Bdpe-To-kdge Joint, 125-126 Small, 49 !
Car Bit, 50 Edging Clamp, 3-Way, 102 o :
3 ¢

Mortise, 68,69,127, 128
See Mortise-Tenon Joint
Muorfise-Tenon Joint; 20, 44,
136-130 ™ :
Mortising Chisel 65
N .
Nail Claw, 43
Nail Hammer
See Hammer
Nails, 133-137
Blunting, 39, 133

183




Driving, 38,40, 133 - © ' Magazine Stahd, 160 - -...Bcrewdrivers, 57-62,176 Timbers, 112
————#eads; 134 - , Miter Box, 26 Dimensions, 60 7 'Tin Ships
Hiding, 39,41, 42" ST e -Mter Clamps, 103, 105 Parts,58 = .. = - See Snips
Points, 39, 133 Modern Bench, 159 Safety, 57 - . Toenailing, 40, 119, 120
Pulling, 39,43 . _ Planing Jig, 78 . Sharpening, 176 -Toggle Bolt, 144
Shanks, 133, 135 _ Planing Stops, 78 ) See Individual Types Torpedo Level
Sizes, 135" " : Planter, 161 » Screw-Mate®, 54 = See Level
Straightening, 41 Rack for Files, 88 -, ' Screws, 57, 138-141 Tote Box Plans, 145- 14? '
See Individual Types Sanding Blocks, 91 Driving, 59, 61 Trammels, 13 R '
Nail Set, 38,41.42 ) Sawhorse, 145 ... Holes, 50 S - Irimmer, 72 . __ . L.
Seif-Centering, 41,42, - Tool Holders, 154 Selecting, 138 Try Square, 8§
For Corrugated Fasleners, 42 Tote Box; 148 Size, 138-140 : Twist Drill, 46, 48
- Nest of Saws, 22 . Toughie Sa\vhorse, 147 Screw-SinkTM, 54 Sizes, 54 * -
Nut, 142, 143 Tool Holders, 154 Scriber U
- Nut Driver, 106, 108 Toy Locomotive; 168 See Scribing Peint. :
. Toy Train Car, 168 Scribing Point, 13, 23, 24— b;mVer‘sal lem)p, 101, 104
o - . Toy Truck, 165 Set, Saw Teeth, 16, 19, 172, 1?Nphol“mr § Hammer, 37
Offset Screwdrivers, 58, 59 Web Clamp, 105 Sharpening, 170_177 . - .
Qilstone, 170-172 Wood Tape Edge-Guide, 95° Sharpening Stones. © Visep9e -
Oplﬂgé‘?ﬂd Wrench, 106, 107. Workbench, 148-155 See Oilstones , Safety )95
Oval-Head Screw, 57, 138, Eumy}) P.l_lers, 106 . g:.lleetgl\fietalgs;rew, JL. 1a2 w . N
139. 140 ) unch, -, O€ nasp, Wall Fastencr ™42, 144
17 ) Center, 49,55 . Sledge Hammer, 36, 37 Warping, 113, 175, 126
Overlap, 122 Prick, 49, 55 Stip Joint, 130 - e 138 143 4
_ , 49, . ; Washer, 138, 142, 143
, P nony Sharpening, 176 Slip-Joint Pliers, 5,106, 107 Water-Pump Pher; 106\ 107
Pad Drilﬁng.,,SB ) ) Push Drill, 44, 45,49, 55 . Slotted-Head Screw, 57, 58, 138 Web Clamp, 101, 103
Particle Board, 112,117 Parts, 45 Smooth Plane, 70,72 Wiggle Nail
- Pencil, &, 23, 24 . Putty Knife, 108, 109 Snips, 106, 108, 109 Sce Corrugated Fasteners\
Phillips-Head Screw, 57, 58. a - Ssafety, 106 Wingless-Blade \\
138. 140 ‘ N harpening, 177
Phillips Screwdriver, 57, 58 (Quarter-Sawed Boards, 113 - Spiwl-Ratchet SeréWwdriver, 59,  # “‘%iigi}zl:%tl}dycpes 7Bla5d8e, S .
Pin Joint / R : 50,61 - . Wire Brad, 135, 13§, - ‘\
See Finger Lap i Rabber, 72, 77,79, 82, 122-123 Parts. 60 Wonder BarT™, 43 PN
Pipe Clamp, 101,102 [ - Rabbet Joint, 20 : Spline, 126 Wood Chisels L N
Plﬁ;;jBlla?g- 72747576, Rabbet Plane, 72,73, 77,119, S;’;“S‘%"e 4, 73 83 © See Chisel
. 2, : - 2122 ‘o ety
“Setting, 74, 76 PEILSI’B . ; Spring Clamp, 101,104 &g:;?lslc;rc[\t\) 1

8harpening, 172,173 ¥
Planes, 70-83

Squares. 8.22

Rafter § : .
HIET Square Square Shank Sure\\drner 58 59

See Screws

1 - ‘ See Steel Squure Wood Tape, 93958
> 4 o
ElanSJoni, 72 Rasp, 84-87, 177 - gquz;rlsng A Bolalrd 10 Wood Threading Tools, 104, 110 -
arts, 71 : Safety, 84 Sieel Square. ¥ : Wood Vise, 96, 97 , :
Safety, 70 : Sharpening, |77 topped Holes Woads, Characteristivs. 114
Sharpening, 172,173 . ; B . See Blind Holes C ) ) . €
i : Sizes, 87 . . . Workbench Plans, 148-155
See Individual Types _ Types. 86 “ . Stove Bolt, 1427143 . WorkmateTM. 110
Plane —Sawed Boards, 113 ' PR T Strips, 112 g T
’ Ripping, 25 . Wrecking Bar, 43
Planing, 74-83 i ) Stubby Screwdriver, 58, 59 . e R
¥, Ripping Bar . Surformd 88 89 = Wrenches, 106
Curves, 78, 83 See Wrecking Bar * urtorm=. 5o. Safety, 106
Pl,surfafggligl;lg' 77,82 ~Ripping Claw Hammer, 36 T - ' Y
lers, , 3 .
Maintenance, 177 ° R;}zi;x:vl;? 19,20, Q?:, 23,172-176 '}-‘ud}isﬁ{”; 36, 37 Yunkee® Screwdriver
ety ack Hammer. 36. 37 - See Spoiral-Ratehet Sereswdri
ngtlt}é_lgf L Sharpening, 172-176 TRevel: 14 Llﬁg See Spiral-Ratchet Screwdriver
e Individual types - - ‘ T s
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