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About Your Safety

Working wood is inherently dangerous. Using hand or power toals improperly or
ignoring standard safcty practices can lead to permanent injury or even death.
Don't try o perform operations you learn about here (or elsewhere) unless you're
certain they are safe for you. If something about an operation doesn't feel right,
don’t do it. Look for another way. We want you to enjoy the craft, so please keep
safety foremost in your mind whenever you're in the shop.
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INTRODUCTION

A man who wants to work must attach value to the best tools.

Hnnd planes have become such an
integral part of my Furniture making
that | cannot imagine working without
them. This isn't ta cling to some
romantic image of the past—I'mstilla
practical Yankee with a shop full of
machines. The simple truth is thata
plane works better and more efficiently
than a machine in many situations.
What machine can fit a drawer as well
as a plane, one thin and thoughttul
shaving ata time?

Learning to use planes can improve
vour craftsmanship, Mo tool matches the
clarity and polish of a surface cut with a
plane. Mo machine leaves a better glue
surface or cuts such a tight-fitting joint,
There are s0 many varieties of planes—
panel raisers, molding planes, and
chamfer planes to name but a few—that
using them can't help but encourage you
towork in new ways or add interesting
details: And it that isn't enough, planes
are a lot more pleasurable to use than
machines and will make your shopa
quieter and cleaner place to work,

Learning to tune and use planes isn't
dif ficult. Any woodworker has the
skills but mayhe not all of the necessary
information, No planes I've ever bought
came with an owner's manual, although
it would be nice if they had. Maybe
then my first attempts wouldn't have
been so frustrating—the plane ending up
so thoroughly clopged that it did more
damage than good. Few books were
helptul; they tocused more on the history
of planes than on otfering practical
information for the contemporary wood-
worker. S0 I've set out to remedy that,

[ like to think of this book as a plane
owner's manual, It explains the basics
of how a plane cuts and describes how
to tune, sharpen, and adjust a plane to
wark better than you ever thought
possible. Every type of plane you'll ever
likely need is discussed, along with
planing techniques for each, from
holding the plane to clamping the work
and troubleshooting problems. I've also
included the especially useful
information that ordinary manuals
niever seem to discuss, such as howto
read the grain of a board and plane
figured wood, how to decide which
planes are essential for your shop, and
how to know where to ook and what
to look for when buying them.

—Goethe

Specific planes and techniques are
introduced as you might use them in
building a piece of furniture. The planes
are grouped according to the work they
do: truing and preparing stack, cutting
joinery, smoothing surfaces, and cutting
moldings or other shaped decoration:
The range runs from essential bench
planes tosuch oddities as a spill plane,
where producing a usetul shaving—not
an improved surface—is the intent.

The tinal chapters affer a different
perspective on planes, Here are the
plane-making technigues of a handful
of contemporary craf tsmen, advice
From an auctioneer 30 years in the tool
business, and the stories of a few
incurable collectors.

Planes were once one of the most
important tools in a carpenter’s chest,
making possible a whole range of
techniques difficult or impossible with
other tools. They are no less relevant
today. Use this book as a guide and no
matter what youknow about planes, it
will help vou gain greater contidence and
skill and experience greater pleasure
working wood.






WHAT IS

A

PLANE?

Many woodworking operations which we take for granted would be

impossibly laborious without Planes. A workerwith the right Plane fora

particular task has only to concentrate on holding it in the correct attitude

in contact with the workpiece, and he can then push away freely until the

task is completed.

—R. A. Salaman, Dictionary of Woodworking Tools, 1975

Il vo'd looked inside the tool chest
of an 18th-century colonial joiner, you'd
have found chisels, gouges, a bit stock
and bits, handsaws, hammers, squares,
gimlets, a hand adz, and an assortment
of planes. Some of the tools were
imported from England, while others
were made locally. Planes for special
tasks were bought from otherjoiners
who produced them as a sideline to their
turniture work, or from skilled
commercial plane makers. A stout
smoothing plane, a long jointer, and

many of the malding planes the joiner
likely cut himself From yellow birch and
beech and fitted with thick imported
cast=steel irons, Essentially, these were
wooden tools for working the resources
of a land rich in timber, for creating the
wooden essentials for the settler, villager,
and town dweller alike—from buildings
to bridges, wagons to hay forks, barrels to
sap buckets, furniture to spoons.

Before the development of the planers
and table saws common in most shops
today, everything was made by hand.

The conceptof a plane is a simple one=a chisel wedged into a solid
body—but the tool takes many different lorms. Shown here are a Norris
pangl plane with steel sides and sole and rosewood infill, used for
truing edges and flattening surtaces, and rare Moiris wooden molding

planes with shaped soles and single irons

When a colonial joiner built a case of
drawers, for example, he first marked out
all the different parts on the boards and
sawed them apart with a handsaw. The
real work began in earnest with planing
the parts to size, leveling and smoothing
each surface, and working each part
down to uniform thickness. For this he
would have pulled from his chest a heavy
jack plane—a stock of beech a little overa
foot long fitted with a double plane iron
and an open, curved handle at the rear.
It was a tool little changed from that
familiar to a Roman joiner, nor much
different from one likely made of cast
iron instead of wood found in 2 wood-
working shop today.

It is hard to imagine truing and
dimensioning the case and drawer parts
by hand without using planes. Leveling



An 1Bth-century
joiner's tool chest
would have held an
assoriment of
planes, including
many molding
planes, a jack plang,
and a coffin-shaped
smoother, as well as
chisels, bit brace
and bits. and
mieasuring tools,

and smoothing can be done with a hand
adz and chisels, in much the same way
that a large chisel or slick is used, but
such work requires great skill controlling
the cuts, and a lot of energy besides.
Eveninskilled hands it's easy to gouge
the surface and leave the parts uneven
enough to make joining or fitting them
closely together difficult. Wedge the
same chisel iron in a block of wood at a
pitch of say 45°, and you've given the
craftsman a plane—a tool that allows him
great Flexibility to control the cut while
focusing his energy on driving the tool.
The simplest of planes has a flat “sole” or
base with the cutting iron projecting
through it. By tapping on the plane body
or iron its depth can be adjusted to take

6 CHAPFTER ONE

an apgressive cut w level the surface
quickly or to take a finer cut for final
smonthing. The straight and flat sole
puides and controls the cutting of the
iron so that high spots are planed of f
progressively lower until the plane takes
a continuous shaving from end to end
and creates the plane the name of the

tool suggests.

Classes of Planes

Planes can be broadly grouped according
to the work they pertorm; truing and
sizing stock, cutting and fitting joints,
finishing or smoothing surfaces, and
shaping. An 18th-century joiner had
specific planes in his tool chest for each
of these different planing tasks, Although

he did not have the variety of planes

common a century later, each of his tools
was general enough to do the work
needed; if it was not, he cut a new plane
or reshaped an old one.

The need for a greater variety of
planes evolved with the gradual
specialization and separation of the
different woodworking professions. The
joiner who completed the interior
woodworking of a building needed more
specialized planes than the carpenter
who cut the frame—molding planes for
shaping trim and crown moldings, sash
and door planes for building windows
and doors, and grooving and panel-
raising planes for wainscoting, Within
each trade, planes evolved to satisfy the
particular demands of both the craft and



the craftsman. Coopers took the jack
planeand curved it into a more practical
topping plane, so it could better follow
the top ot a barrel when leveling the ends
of the staves, Similarly, stairbuilders
shortened and sltered molding planes to
follow the tight curves of handrails. Up
until nearly a century ago many hundred
stylesand types of planes were in daily
use. Basic planes such as the jack were
wsed throughout the woodworking
trades. Others were so specific—
coachmaking tools, for example—that
the exact Function of some of them has
unfortunately been lost with the passing
of the coachmaker's craf

BENCH PLANES FOR
TRUING AND SIZING

OF all the work that planes perform, the
most basic of trumg and sizing stock falls
toa class of planes called bench planes
As their name suggests, these planes are

Sargent

—
-l

used mainly at a bench for planing stock
held with damps, dogs, or within a vise.
For an 18th-century woodworker, these
werethe most important planes he
owned, used throughout the working
day From Jeveling and thicknessing parts
to jointing edees and initially smoothing
surfaces, Bench planes are no less wseful
today, although with readily available
dimensioned lumber and woodworking
machinery commeon in nearly every
shop, they are wsed less for the rough
sizing of parts:and more for final
dimensioning, jointing, and fitting,
Early bench planes, made from well-
seasoned stocks ::quuaﬂt‘rmwn becch,
yvellow birch, or more rarely dense
tropical hardwoods, vary in length from
the 7-in.- to %-in-long smooth plane to
the 26-in. to 3(-in. jointer plane.
Between them are at least two more
sizesia M-in. to 16-in. jack plane and a
trying or tore plane somewhat shorter

| Sargent & Co.s Bench Planes.

" Henewa®

& Co's “U. 8" Bench Planes.—Warranted.

ek, Basee Hande

duaie Haw Heudls

Planes —Nol Warrntel

than the jointer. The stzes and stvles vary
widely due to regional dif ferences and
each plane maker's preferences. The
longer the plane, the truer or straighter
the surface the plane cuts; a jomter isa
better choice for truing long board edpes
than the shorter fack, Bench plimes have
flat soles and an iron bedded atan angle
of 43 1o 507 1w it, the steeper anple
being preferred for harder woods, A
handle or tote of many forms behind

the iron allows a firm hold on the ool to
deliver power to it through the cut. (For
maore on the anatomy of bench plianes,
see Chapter 3.)

Toward the end of the 19th century
wooden bench p].;tn o5 lx'u';m 10 give way
Lo Cast-iron p|:3m'.~; ;'m.‘lt'nl&] hj. Leonard
Bailey and others {see the top photo on
p- 8). Making such cast-iron planes
demanded a whole new methad of
manutacture and an understanding of
casting technology that once developed

Thesa wooden
bench planes sold
by Sargent & Co

E:h:r;nmu Blugl Ime. 3, 3% sod 21y knck Iron, ;.I;.;; of New Haven,

MRE, R4 B AN e n Comnecticut, are
G0N, foooil. DeahieTreua, &, 20 « I "

GO, Tk, Lith oJ g i tymcal of the various
Gl Fore, = = ZHIKG 2% - . T

611, Foter, !:: ‘!:f i '::} i Shend 28 bk | @ sizes and styles
611, LA W w w2 e B o IO ot B s

commargial plane
makars just over
108 years ago

WHAT 1§ A FPLANE? T



Transitional planas
have mastly wooden
bodies {usually
beach) and cast-iron
paris, combining
the smooth planing
of & woodan sole
and tha adjustabilty
of a cast-ran plane

8 CHAPTER

)M

The appeal of early castaran planes, such

as the #5 bench plane by Leonard Bailey (at
rear) and an English smaothing plane
altnbuted o Marples, was that they had long-
wearing soles that stayed true and adjusiers
that made it easy to set the depth of the iron,

led to the production of vast numbers
of inexpensive planes. These planes
have popular features such as an easy
mechanical adjuster for iron alignment
and depth, and flat, long-wearing soles
that are sometimes grooved or
corrugated for reduced friction. Even
though some woodworkers still prefer
the feel of a wooden plane, cast-iron
planes far outlast their wooden cousins
whose soles need periodic reflattening
due to hard use and changing seasons.
Bailey and others patented another
styleof bench plane, a combination
wooden-soled and cast-iron plane meant
to satisty craftsmen who were not so
willing to part with their all-wood
planes. These so-called “transitional”
planes (see the bottom photo at left)
combine the feel of a traditional wood
plane with the mechanical advantages of
a cast-iron plane—easy adjustment of the
cutting iron and a movable frog, It's
natural to think that wood-bottomed
planeswerea stage in the evolution of
the cast-iron plane and were transitional
in this way, but they were made right
along with all-cast-iron planes for almost
75 years. Their appeal was their
availability in a wide selection of sizes for
about half the cost of an all-cast-iron
plane and their ahility to hold up to
rough use, Since the plane’s sole is still
wond, it is worn down by use and needs
regular reflattening, Mevertheless,
transitional planes have appealed to
many penerations of craftsmen who
appreciate the subtle feel of a wood plane
for varied bench-planing work.



Among the many designs of planes for cutting and fithing joints are a
Stanley #9304 bullnose rabbet plana (al rear), ane of the rarest of
planes, and a Sargent #1508 }: "Lady bug” bulinose fillister rabbet

plane with tence and depth gauges

PLANES FOR CUTTING
AND FITTING JOINERY
Omnee the stock is prepared, a second
group of planes is brought to the work to
cut and adjust the joinery that fits the
parts together. Except for the long bench
planes, which could be included in this
group for shooting straight edges for edge
joining, joinery planes tend to be smaller
and specialized. These planes include
rabbet, dado, and fillister planes for
cutting rabbets and wide grooves or
dadoes [see the photo above); plow and
grooving planes for cutting grooves in the
edges ot boards; dovetail planes for
cutting sliding-dovetail joints; shoulder
and bullnose planes for finely adjusting
joints; and low-angle planes for trimming
miters and end grain. Combination
planes ot ten combine the joint-cutting
functions of a number of these planes.

Combination planes avolved from plow planes 1o parlonm a vanaty of

tasks, including cutting dadoes; rabbets, grooves; and tongues. These
twio early designs are a Stanley #46 with skewead cutters (at rear) and

a Siegley combination plane

For work across the grain, the iron is
bedded at 207 or less, with the bevel
upwards; other joinery planes have irons
bedded at 457 {with the bevel down),
similar to bench planes, or steeper still,
Some of these planes are designed to cut
cross-grain with the help of sharpened
spurs or nickers ahead of the iron toslice
[|'n"ri|‘.|:"n=_-.'|t':tnl_'.'.

An |Bth-century crattsman had to
make do with only a few of these

R;‘lL‘L‘iu’.i.-f.r.‘d joinery |.I|.H|]1.".‘-; he would

likely have had a few sizes of dado planes,

a fillister or large rabbet plane, and a
plow plane. With the development of
more complex planes and their expanded
industrial production by such makers as
Stanley, a crattsman could atford to buy
any number of specialized cast-iron
planes for cutting and fitting joints, It
wasn't that the new planes could cut

more complex joints, but they were

easier touse and worked more accurately
than their wooden counterparts

As with bench planes, shapers,
routers, and sirmilar wondworking
machines have largely replaced many of
these toals in the woodworking trades.,
Sadly, too, strong traditional joints have
given way to the more quickly machine-
cut biscuit or dowel jint. Still, some of
these joinery planes are just as useful
today to fine-tune joints cut by hand or

"'.'L'lﬂl a machine

PLANES

FOR SMOOTHING

Among the most usetul tools inany
contemporary shop are the third class of
planes: those used for the final leveling
and smoothing of surtaces. Because they
are no different in design and are used in

a similar way at the bench, smoothing

WHAT I8 A PLANE 9



English smooihing
planes are among
the most beautiful
planes ever made,
and they work as
well a5 they look.
Shawn hare are an
Af Marris (al rear)
from the famous
companyal T, Morms
of Lendon and a
smoothing plane
by Spiers af Ayr,
Scotland, the fest
commercial maker
of such planes

Scrapers ane varsa-
tile toolg that can
smooth surfaces
that are difficult to
plane. The simplest
SCraper s a piece
of sawblade, bul
easier o use arg
handled scrapers
such as the ram's
head scraper al
rear, a spokeshave-
type scraper n the
foraground, and a
small, specially
made tool for scrap-
g a conves profile

planes aresometimes included with the
bench planes. How they do differ is in
theway they are tuned and in the degree
to-which smoothing planes have evolved
on their own to suit their specific
purpose=to such beautiful tools as

10 CHAPTER OMNE

dovetailed steel, brass, and rosewood

Morris planes capable of smoothing the
most difticult woods [see the photoat
topl. Whether of wood, metal, or some
combination, smoothing planes tend to
be small and heavy, with a tight mouth
and a binely set iron, Since they are used

for the final leveling of a surface already
worked an by other planes, their small
size is an advantage for easy maneuvering
as their weight helps them hug the
surface. A light cut, a heavy iron, and the
overall massiveness of the plane result in
chatterfree smoothing cuts and a
polished surface.

Scrapers and scraper planes, versatile
smoothing tools that complement
smoothing planes, are included in this
third class. Although they look and work
slightly differently from planes with a
chisel-like iron, they are essentially plane
tools. With a thin steel iron held at a
high angle to the surface, scrapers can
cut orscrape fine shavings from wildly
tigured or difficult wood—often better
than any other tool. Shape the iron, and
scrapers can “scratch” shallow protiles
similar toa molding plane along straight
or curved edges, Substitute a toothed
iron, and this tool is useful for roughing
veneers for a good glue bond or for
aggressive leveling of very dif ficult woods.
Because they are so useful, scrapers are
found in many forms throughout the
woodworking trades,

PLANES FOR SHAFPING

A final group of planes shape surfaces or
edges. These tools are as varied as
molding planes that cut the wood with
shaped irons and corresponding shaped
soles [see the top photo on the facing
pagel, panel-raising and chamfering
planes with straight irons held at an
angle to the work with theaid of a
shaped sole, and compass planes with
curved soles and straight or curved irons.
Shaping planes could be further divided
into those that shape decoration
[molding planes) and those that work
curved surfaces [compass planes).
Categorizing some of these planes is
hard because nearly all of them do more
than just cut shapes, For example, a
compass plane shapes the surtace and



can also leave it as smooth as if finished
with a smoothing plane, This points out
the basic ditticulty of trying to put
planes neatly into groups; many will do
varied work depending upon how they
are tuned and in whose hands theyare
used. Some just don't Fit neatly into any
group. Where would Stanley's Universal
Plane #55 fit in these categories, “a
planing mill within itself” capable of
cutting joints, moldings, truing and
shaping edges, plowing grooves, and
more besides? Or how about an ice plane
{see the bottom photo at right)?

Of the many types of planes in
production and in use up until the
middle of this century, very few are still
being made today. Even the best
woodworking catalogs list at most a
couple of dozen planes, compared 1o the
many hundreds in all sizes and types that
Stanley Tools and others once offered.
With few new, quality planes available,
one might well believe that planes are
steadily and slowly passing from the
woodworking trades. To an extent this
is true. With the simultaneous
development and marketing of routers,
shapers, jointers, and every imaginable
woodworking machine, planes are used
less of ten for the tedious and strenuous
tasks many were designed for,

Yes, gone are the days when each
craftsman made many of his own
wooden planes and a fancy inlaid wool
chest to store them in as a rite of passage
and learning the joinery trade, As
artifacts of our culture, some of these
handmade tools—beautifully made
basowood and brass plows, fillisters, and
complex molding planes—are better left
to be admired and studied by collectars
and historians. That still leaves a wealth
of usable planes of every description.

To find out the real story about the
vitality of these tools today, go to any tool
auction and you'll be amazed at how

i'.IL'LI,'rl'b"‘-ui'l'l,],':]!l out are |'I|I’|I'|I"‘-\.1'|T'.-._'I."

commen ) or more years ago, Planes
that once sold fora few dollars can now
bring a hundréed times as much. Or use
ine of Lie-Mielsen's new planes, recast

and better engineered versions of carlier

Ona might have
found a stack of
molding planas with
malched pairs ol
hoflows and rounds
like this for sale at
a lool dealer a
CEMUry or more
ago.: The soles on
the oulside wera
visible: and as long
as the stack was
even. chances were
goad that each tier
was a matched pair

This odd 1ool kooks
and works like a
plane, except that i
shavas e rather
than wood (maybe
for the first slush
drinks 7). The iron
iz sharply toothed
like & saw, and the
bady 15 mada ol
alurminum to
pravent rusiing

51’.'.1I'I|L'_\' |1|:!IIL'\|..lIId try toresist its
beaut ¥ and smooth cutting. Better vet,
talk with any good craftsman and
chances are he has a toolbox full of
favorite planes that he can't imagine
working without.






HISTORY OF PLANES

The invention of the Plane was the maost important advance in the history

of woodwaorking tools in the last two thousand years.

—R. A. Salaman, Dictionary of Woodworking Tools, 1975

E arly in my adventure with planes it
wis easy to appreciate the wide range of
work that planes could do, but they were
still just some of the many tools | wsed
during the course of a day. It wasn't until
| started using a noble old Scottish
smoothing plane, a heavy and beautitul
Spiers of steel, rosewood, and bronze,
that | became really curious about the
history of these tools and planes in
Ht'l'll_'nl. |.. I IL’H' wasd pE:Inr“ S I:,Il’ H"T{"[Il
from my Bailey smoothing planes that
clearly embodied the exceptional skill of

its maker of overa century ago. Into the
wornand polished wood was stamped
the maker’s name along with the name
of the craftsman who had owned and
used this plane. Why did this too] work
st well, and where did the design come
From? What was the inspiration of the
plane maker that combined his skills,
knowledge, and artistry in this plane?
Who were the craftsmen who used such
tools when other Furniture makers chose
cast-iron “Bailey-pattern” planes?

This eatly-15th-cantury illumination from the Beafard Book of Hours,
antitied "Budding the Ark," shows medieval tools, Including planas, at
waork, (Photo used by permission of The British Library, London.)

Understanding how planes have
evolved will deepen your appreciation
of these tools and offer much insight
into the creativity of the toolmakers
who made them, the craftsmen who
used them, and the society that shaped
them both.

Early Toolmaking

Man the toalmaker has always been
trying to improve his tools. Ever since
prehistoric man chipped a crude cutting
edpe From a hunk of flint, he had a tool
to scrape wood or wo rkother materials.
The next logical step was to shapea
handle and lash it to the sharpened
flint with strips of animal hide and he
had an ax. Every advance created better
tools that extended the natural motion
of his arms, hands, or body. However

13



sophisticated the hand tools of later
ages, they don't deviate from this very
simple purpose,

The turther development of tools was
limited only by the materials they were
made of —how dif Ficult the material was
to work and how durable the finished
tool, A handled stone hammer was a big
improvement overa stone held in the
hand, but it wasn't until man learned
how to smelt copper, and later bronze
from copper and tin ore, that toolmaking
could make the next leap forward.
Copper was easily freed from the ore and
could be worked into useful cutting
toals, but bronze was more useful still.
Bronze is a hard metal that melts easily,
can be cast in many forms, and can be
sharpened to hold a better edgethan
anyeopper tool ltwas during the
Bronze Apethat some of the basic
carpenter’s tools evolved: theax, chisel,
ade, and saw.

Most of the tools familiar 10 us today
did not develop until the discovery of
ways to smelt iron from hematite ore
ushered in the Iron Age some 3 000
years ago. Here was a material far more
available than bronze, a matenial that
could be hammered and shaped, that
held a goud edge, and that could be casily
resharpened. But iron is a complex metal
that doesn't yield its secrets easily.
Smelting the ore results in a weak iron
Full of impurities, Only by repeatedly
heating and hammering the metal can
these impurities be worked out and
“wrought” [meaning worked) iron be
made. Each time wrought iron is heated
in a charcoal fire and hammered, it
absorbs some carbon and gradually
becomes steel, which is much better for
toolmaking, Steel in this form is tough
but unfortunately too brittle. It wasn't
until sometime during the Roman era
that two processes were discovered that
allowed the forging of truly useful tool
steel: quenching and tempering,
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Possible Evolution of the Plane

One theory {propased by historian J. M. Greber)
iz that the plane evolved from the adz—from a
tool pulled to one pushed. The key lo the
change was wedging the iron securely in a
stock that controfled the cutting action and
angling the beveled iron away from the
direction of the stroke.

EGYPTIAN ADZ

WEDGED ADZ

ROMAMN PLANE




Quenching, rapidly cooling the red hot
metal inwater or ail, hardens the steel,
Tempering, reheating the steel to a low
temperature, softens this hardness
enough to create tough cutting edges
that are not too brittle and likely to crack
or chip in use,

The known origins of the plane follow
this understanding of turning iron into
tool steel. The earliest discovered planes
are Roman, but it is possible that the
plane was a tool known to earlier
cultures {see the drawingon the tacing
page). What is strange is how Fully
tormed the plane is when it appears,
without any clear antecedent. Yet well
aver 1,000 years before, Egyptians were
building turniture as sophisticated as
that of any age since, with dovetails,
mortise-and-tenon joints, inlays of ivory
and gold, veneers, Frames and inset
panels, and decorative moldings. Was all
of this fitting and smoothing done
entirely with saws, chisels, adzes, rasps,
and sanding stones? We know that the
Egyptians had bronze chisels with
hammer-hardened cutting edges, which

could have been held in some sort of
wood body and used like a plane, butto
date no such tools or pictures of them
have been found to establish that
Egyptians might have invented the plane.

The First Planes

The earliest known [ﬂ.‘mq:h, dating from
A1 79, were found preserved in the ash
at Pompeii. Enough similar Roman
planes and plane irons have been
unearthed elsewhere to give us a gond
idea of how these tools looked and
waorked. The simplest of these tools are
made entirely of wood with an iron
cutter wedged against a cross-bar—very
miuch hke any basic wooden plane made
even today, Some surviving Roman
planes have bodies made of wood
partially covered over with iron and
riveted together, forming the sole and
the sides of the body (zée the photo
abovel, A simple handhold is cutinto the
wood at the rear, The Roman plane
maker was probably well aware of the
long-wearing sole and overall durability
of an iron-clad plane that more than

Early planes, such
as this Roman
carpenter’s plane
dating from the late
4th century, united
a steel sole (and
aften sides) with a
wiznden body (which
has nat survwed on
this plane). (Photo
copyright Reading
Museum, Reading,
England. All rights
reserved.}

justified the added trouble to make it.
Anothertorm of Roman plane is all
wood except for iron plates reinforcing
the sides of the plane at the throat.

[t's amazing how little these early
planes have changed from the tools used
by a carpenter today. A modern plane is
more likely to he made of cast iron, the
stee] in the iron is tougher and holds an
edge better, and the iron can be adjusted
more easily than in the earlier tools, but
the basic concept has not changed. The
concept is a simple one—a tool with a
cutting iron wedged in a plane body that
allows good control of the cuttingaction.

Little is known about how planes
were used or what they looked like from
Homan times through the Middle Ages
and into the early Renaissance. Since
hardly any planes have survived, what we
doknow comes from secondary sources
such as carvings, stained-glass windows,
and illuminated manuscripts, Inone
such illumination, Building the Ark (see
the photoon p. 12), we see that planes
are in common use and little changed
From Roman prototypes From other

HISTOQRY GF PLANES 15



& B

MWemnncice

w Fiinarns , il

THIH
T

Foaber

L st o U.-la'."u.:f.“.l'-’-’

Engravings from works such as Denis Diderot's Encyclopédie give an idea of the types o! planes n use

in the 18th century

sonrrces we know that |'J1.:'|.m:.~i had evolved
in a range of sizes, and specialty planes
such as molding and rabbet planes had
begun to appear, Wood was used to build
nearly everything from shipsto military
machinery, and planes must have been
important tools throughout this period.
One of the greatest impediments to
change in tool design and methods of
working was the power of the guilds,
which began to torm among artisans and
merchants during the Middle Ages:
Ciailds grew out of the gradual division
and specialization within the wood-
working trades, into such groups as
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carpenters, urniture makers, ship-
wrights, and wagonmakers, Guilds
regulated every aspect of each craft, from
the training of apprentices to establishing
wages and prices for Finished goods, and
they guarded trade secrets and working
methods as well. Apprentices copied
mastersin what became an inflexible
system, discouraging innovation and
stitling the evolution of new tools and
ideas. [t's no wonder, then, that the basic
tools and ways of working wood
remained essentially unchanged until
the strength of the guilds waned in the
early 18th century,

We do have a glimpse into guilds, the
woodworking trades, and the range of
planes in use at the time through Joseph
Moxon's Mechanick Exercises, or The
Duactrine of Handy-Works, published in
London in 1678, It is the original *how-
" book, but written more for the
curious gentleman than for the workman
trying to Jearn the trade of house
carpenter, joiner, or turner. Nevertheless,
it is one of the first books to illustrate the
tools in use for these trades and to
explain how to set up and use bench,
rabbet, plow, and molding planes, We



can learn even more from two books
published about a century later; Denis
Diderot's Encywelopedie and André-Jacob
Rouba'’s LAt du Menuisier | The Skill of
the Cabinetmaker). Diderot describes

nearly every trade, and includes

extensive Cngravings of rl-u_-i r -.!'-- s, tools,

and methods All three books sive clear
insight intowoodworking tools and
methods before great Changes took place
in the 19th century

[hrough these books and other
sources, we know of at least twosubtle
changes in plane design that had

occurred: The iron was wedged into

i'I]ZLL ein 1.:IF.\{'TI.'I.1 BTOUES ':l.ll .'.|1lI[I1Il.'I'I1'1':'

I".-' r.|'.||1'| [ll.l]l

cut into the sides of the bo
against a cross-har, and handles were
evolving to designs common today.
Wedging the iron in tapered grooves
with a more thinly shaped wedge—a
method still used for most wooden
planes—reduced the plane's tendency to
clog, Subtle changes in the throat shape
he f_|-.=-.j the |'||:1|'||' work better, too.
Whereas Roman planes had a handle
formed in the plane body and later
ones had a simple rear handle, handles

were gradually evolving to the more

upright open or closed tote we know

today. For a more positive and comfort-
able grip, Continental craftsmen added
an upright handle in the shape of a horn
to the toe of the plane. Over time this
became the sculpted, rounded cow's
horn still common on German and
Austrian planes (see the photo below).
Continental craftsman were also apt to
decorate their tools with personal
touches—carved or stamped initials and
dates, punched or chip-carved designs,
and gracetully carved throats Meanwhile
English planes, which would later
influence American tools, maintained
simple, restrained lines.

These two horn
planas show the
upright handle and
dacorative detailing
characteristic of
European planes,
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The Development
of Modern Planes

Mauny changes occurred within the
woodworking trades and society in both
England and America during the last
half of the 17th century into the

18th century, and with these changes
began the evolution of modern wood-
working tools.

One of the most far-reaching changes
was the gradual specialization and
sophistication of the woodworking
trades. This happened first in England
and later in the Colonies due to a
growing population, changing tastes,
increased wealth, and demand for all
types of goods. Thechanges in building
tastes {llustrate this quite clearly. As
houses in America followed the
sophisticated English Georgian style, the
hewn house fFrame was covered with
paneling and trim. No longer were just
theskills of a carpenter required, wheose
woark was now confined to erecting the
Frame and the sheathing, but also the
talents of a joiner completing the
interior. Besides the basic toals of the
carpenter, the interior finish required
planes to cut fielded panels, to plow
grooves for these panels, to cut crown
and other moldings of all sizes, and to
build window sash and doors, The
cabinetmaker who built the Furnishings
needed special planes, too, as tastes
changed From heavy, simple solid-wood
Furniture to sophisticated inlaid and
veneered Furniture of exatic or wildly
Figured woods,

It is possible that one early
specialization within the woodworking
trades was plane making, although there
is o evidence of this until about 1700,
Thomas Granford of London was the
first plane maker known to "sign” his
work, This was a profound change that
has had an effect right up until the
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Stamping plane irons with the maker s mark was an early form- of

advertising. “Warranted Cast Stesl,” stamped on these wo irons
was knawn lor ilg supearior guality and its ability 1o hold a keen edoa.

present, that of separation between the
plane maker and the plane user. Betore
this time, individual crattsmen made
their own planes as the need arose, with
the irons coming from a local blacksmith
or from small specialized manufacturers,
It was fairly simple work-for 3 craftsman
to Fashion 4 new bench plane as the wark
demanded. As it was, wooden planes
needed to be regularly replaced, because
they lasted only so long under hard use.
Whether due to normal wear or regular
reflattening of the sole, the mouth of the
plane eventually grew too wide and the

HATIE WO KOO Posarty.
pl ked poarly

Another change hastened the shift
from each craftsman making his own
planes to specialized makers: the need
for more complex tools and more tools
in general. As the work of a joiner
demanded planes to cut moldings, raise
panels, and the like, he increasingly
turned to individual plane makers with
the tools and ability to make them,
Whereas a jack plane was easily made,
complex molding planes and plow planes
took skills and tools not casily acquired,
As the population grew and with it the
demand for more goods of greater
varicty, more craf tsmen were needed for
the work, Since this was well before
industrialization, this meant a growing



need for planes and woodworking tools,
Specialized plane makers moved to fill
this market, eventually leading to the

gradual conformity of sizes and shapes
of planes,

Paralleling the trade of specialized
plane maker was the ironworker whao
made plane irons, files, and other edge
tools. Since the late Middle Ages,
Shettield, England, had become an
important center in the steel-making
trade, due in large part to its experienced
smiths and plentiful river power to
turn water wheels and grindstones.
Importing Swedish iron because of its
purity, small manufacturers forged an
array of superiorquality plane irons and

edge tools in many shapes and sizes.
Benjamin Huntsman's process of making
erucible cast steel burther improved the
quality of edge tools From 1742 onward,
to the end that Shettield irons were
regularly exported throughout the world
{see the sidebaron p. 45). Throughout
the 19th century many types of
Sheffield-made plane irons and steel
plane parts made to the highest standards
were offered for sale through the catalogs
of American plane makers, Even as late
as 1939, Stanley proudly states in its
catalog of that year that its irons are
stamped from the “best English steel”

The introduction
ol the double iron,
as on this unusual
molding plane for
heavy work, was a
major development
in the history of
piane design

Blacksmithing skillsandan
understanding of iron arrived in the
Colonies with English immigrants, but
it was a long time before domestically
torged irons could equal those of
Shetfield. Wrousht iron was made from
naturally occurring bog iron as carly as
1719, but it was unsuitable for cutting
edges. To make a pood plane iron, a steel
edge, most likely imported from
Sheffield, was forge-welded to the
wrought-iron blank. Early plane irons
show this distinct weld line between the
different materials. When the cutting
edge was worn down by use and
sharpening, a blacksmith would “steal”
it, or weld on a new one,
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Through all of this time, cach trade
used a greater variety of planes, but the
basic physics of the tools was essentially
unchanged from centuries earlier,
Sometime late in the 18th century came
amajor improvernent that did change
plane design—the introduction of the
double iron (see the photo on p. 19].
Aslightly curved cap iron screwed w the
cutting iron greatly improves the plane's
ability to cut difficult wood. Notonly
is the double iron heavier, more rigid,
and more stable, but the cap iron alse
supports the cutting edge and helps curl
the shavings and breaks them as they
are planed. This simple mechanical

advantage reduces tearout and leaves a
smoother surtices, Many specialized
planes had a single iron, but most of the
hardest working bench planes were
Fitted with double irons, costing roughly

twice that of a single iron.

EARLY PLANE MAKING
IN AMERICA

Before plane making became o
specialized trade in America early in
the 18th century, most tools were
imported from England erarrived with
immigrants. What toals the colonial
craftsman didn't buy from England he
made himself and most likely fitted

Early wooden-plane makers boldhy stampsd (heir names and (owns
into the toe of thelr planas. Shown here (from left) are a Nicholson
plow plane with a fence riveted to the arms, a Chelor panel raser, a
Michalson crown moldar, and (in the foreground) a simple round
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with i|'|:.]u\|'ch| irons, England ottered
a greater varety of tools, and as some
craftsmen felt, superior guality, too,
|i|-||”|."‘| l.:ll‘ :!“. hELES Llr'lll ‘;l];l]1|§,"t W
i'|'||'|:l|.|r1{'|:!. ;ll‘“:lu 'I.'I'i:l'l I‘.'liil'll.' Rkt .“'.I.l.
plane parts: Fllister and plow plane
depth stops, iron soles tor sinoothing
planes, and plow skates, With close
tracing ties and a shared history,
English tools set the pattern for and
influenced American tools well intothe
19th century. It wasn't until the Civil
War that this changed signiticantly,
although even today English tools still
have a special appeal,

The earliest plane makers in America
worked eitherin or close to coastal towns
important as trading or population
centers. The Colonies lagged behind
England in the specialization of the
plane maker fora number of reasons
T|'|i'r|:" AN |L"."\|‘\1,|I'|-|'I.|.T!\_] 1':”'1"“' o Pl‘\ 1 rarm
a smaller population, pood tools could
be casily imported, and craftsmen were
initially concerned more with creating
the necessities of lite rather than
decorative furniture or fancy buildings,
which required specialized tools,
Deacon Francis Michalson, working in
Wrentham, Massachusetts, From about
1728 w1733, is the first documented
colonial plane maker. Many Nicholson
planes, along with those of his son
Tohn, his black slave Cesar Chelor, and
a handtul of others, have survived
Except for slight differences in length
||r'|l.| W |y||,' I ini |"_'\|I ﬁl'lld |]"-(‘ LES I'||‘ "-."l'”'i'l"-\.'
birch instead of the more usual beech,
'l|1:'_1.' could easily be confused with
contemporary English planes

One of the few ways we can follow the
development of the plane-making trade
in America is throegh the name that
each maker stamped inte the toe of his
planes (see the photo at left). Some
makers included their town in a form ol

early advertising. By studying census



Fig &

records, probates, indenture agreements,

and the like, we can date individual
makers, Some makers immigrated from
Europe and continued working, giving
us insizht into differences between the
plane-making trade here and in England,
The irony of studyingany planes s that
the ones that have survived are the ones
that were less used for some reason;
planes well used wore out and usually
did not survive.

As the population grew and colonial
society matured, changing tastes once
again give us insight into the demand for
specific planes and their gradual
evolution, One way that changing tastes
were popularized was through
architecture books, bath those for the
craftsman and those for wealthy
gentlemen builders. Two of the most
important were Batty Langley's The Ciry
and Country Builder’s and Workman's
Treastory of Disigns, initially published in

1740, and Thomas Chippendale's The
Crentlemian and Cabinet-Maker's Dirvector
of 1754, With such books, carpenters
and joiners could learn rules for
proportion and common classical
moldings. As references, they guided the
craftsman in selecting or making
appropriate molding planes in accord
with prevailing international tastes. Such
books also served the needs of molding-
plane makers, allowing them to keep
abreast of changing architectural styles
and produce planes that cut moldings in
the latest fashion,

The Federal style was the Hrst wholly
American style. With advances in
movable-type printing presses and the
plummeting price for paper, information
about the new style was easily dispersed
through design books and penny
magazines: In 1806, Asher Benjamin
published the first original American

This page from an early buillder’s manual
shows layout lines for Gracian molding
profiles that were 10 become the basic
mokding torms.

wark on architecture, his American
Builder's Companion. The changes in
molding styles he proposedwere as
ditferent as the new Federal style.
Typical molding profiles hefore
then were based on Roman prototypes
and arcs of ¢ircles. Benjamin’s moldings
were based on quite different Grecian
models—the sof t and subtle curves of
parabolas, ellipses, and hyperbolas (see
the illustration at left), His book explains
simple mechanical methods for laying
out the new ovolos, astragals, and ogees
that were to become the basic molding
Forms right into the 20th century.
Now carpenters and Furniture makers
needed a whole new set of molding
planes in the latest style, whicha
growing number of plane makers readily
supplied. While these were sweeping
changes, it was nothing like what would
occur with industrialization and the
development of the cast-iron plane later
in the century.

The Golden Age
of Planes

By the end of the 18th century the
[ndustrial Revolution was well under way
in England. Even so, with a surplus of
labor and lingering effects of the strong
guilds, hand methods of work persisted.
English sawyers effectively resisted
powered sawmills long after they werea
common sight in America, turning out
millions of board feet of lumber,
shingles, and clapboards from its vast
torests. Industrialization was quickly
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The Woods pianing
machina (¢, 1830]
wasone of the aark-
ast waler-powered
machines used to
plana stock llal. The
heavy wood frame
supports a circular
cullerhaad with two
gouge-like steal
cutters setl into the
autar rim, {Tha
machineshownhare
is housed in the
Windsar Precsion
Muzeum, Windsor,
Vermont )
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embraced here by a society independent
of guilds, with a strong entrepreneurial
spiritand ashortage of labor. Imagina-
tions were captured by the possibilities
of machines. [t was just a matter of time
before turbines ([and sound hydraulic
principles)would be applied to textile
manufacturing and eventually to
woodworking machines of all types.
The development of machines
brought far-reaching changes to the
woodworking trades in village and city
alike. With a growing population and
demand for all tvpes of wooden goods
came the incentive to develop machines
tospeed production and take over
some of the laborious tasks, Work once
done entirely by hand was now done
by machine, It wasn't long before
whale shops were mechanized, planing
wood, cutting moldings, or building
sashes, doors, and blinds. Along with
industrialization came a better
transportation network and the end of
the largely selt-sufficient community.
Rather than heralding the end of
hand tools, initially mechanization only
increased the demand. Hand tools were
needed to build machines made largely
of wood, and they still had a flexibility
that machines lacked. lronically, plane
makerswere among the first to see the
possibilities of the machine, as a way to
increase their production and create
new and varied tools, Planers sped up
the milling of wooden plane stocks
that could then be further worked
upon with circular saws and mortisers.
Once industrialization was under way,
fascination with the machine and
machine processes drove tool design
forward. As the century progressed,
toolmakers turned their attention to
new materials and to creating the
niew tools needed by craf tsmen relving
on machines,



CAST-IRON PLANES

Cast iron was one of the new materials
toolmakers turned their attention to,
While not exactly new—the Greeks and
people of India had used cast iron—it
wasn't until the mid-19th century that it
was used for planes and other tools. Cast
iron is simply molten iron with some
impurities and a carbon content between
2% and 5% that is poured into a mold to
cool. Its advantages for making planes are
obvious: The plane body is stable, the
sole is long-wearing, the throat stays
consistent, and each plane is identical
and inexpensive,

Hazard Knowles was the fisst totry
casting planes, Interestingly, his 1827
patent was the first significant plane
patent in America, and it was for a cast-
iron plane that wouldn't be populary
accepted for another 50 vears, Many
other makers experimented with casting
planes, either as complete planes or in
combination with wood as in later
transitional types; initially, none could
make planes in sufficient quantities or
economically enough to compete with
wooden planes. [t wasn't until past mid-
century that the man we associate most
with cast-iron planes, Leonard Bailey,
got started. It took the huge advances in
production technology spurred by the
Civil War to finally establish cast-iron
planes as a superior alternative to wood,

The necessity of making armaments
during the Civil War accelerated the
developrment of machines, machine
processes, and the technology associated
with in LE‘:‘l,‘]'l.’l.n;;v.’ll‘lh" parts. These
developments required factories. Making
cast-iron planes required the same
organized production system to turn
out large numbers of identical parts,
Leonard Bailey started making cast-iron
planes with Stanley in 1869, In the 1870
catalog Stanley offered an impressive line
of 28 different sizes and types, both cast
iron and wood-bottomed. Even though

Pocke! catalogs were ong of Stanley™s many ways of adverlizing its toals. Made for
carpenters and woodworkers to carry in their toolboxes, catalegs were for handy reference
or ta thumb through durnng breaks when dreaming aboul lutire purchases

such planes wereunknown to maost
craftsmen and the wooden-plane business
wats Firmly established, by the end of the
century Hi:mh'}' wis .\'.:.‘”inp‘ millions,
Leonard Bailey was one of the
brilliant inventive minds behind the
success of cast-ivon planes, 1t was from
Firsthand experience as a cabinetmaker
that he was interested in improving hais
toals. From his first patent in 1855 to
869 when F-‘.nlt"_'.'. Chaney and Com pany
was bought by Stanley Rule and Level,
Bailey experimented with and improved
miany designs tor bench planes and
scrapers. He invented such things as the
depthadjuster and the lever cap still
common on planes today. In fact, the

design of the “Bailey-pattern” bench
plane has remained essentially
unchanged for well over a century.

The agreement |‘.>t'T.Wt3'\::r| 51:11111‘;.' am,t
Bailey didn't last. In 1875 Bailey broke
away and started making a line of planes
under the trade name *Victor” What
Followed was years of disagreement
between them, as Stanley continued to
get lamger (typically by buying up
competitors such as Victor) and Bailey
Finally gave up making planes.

What did last was Bailey's
contribution to cast-iron planes and
Stanley'’s incredible success with them,
Success was not immediate though, For
one thing, the planes were expensive
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compared with wooden ones. In 1870,
the first yvear they were offered, #5 bench
planes sold for $7.50 each; a premium
wooden jack was closer to $1.50. As
production increased, the nextyear the
price dropped to $6.00, and by 1892

the same plane was $3.75. Stanley
aggressively marketed its planes through
pocket catalogs, trade magazines, store
displays, and exhibitions. The advantages
of the planes were so compelling that
sales gradually rose, In the words of a
contemporary catalog, “Increased sales
meant increased production, increased
production meant better facilities, better
tacilities meant better goods and lower
prices...” and the promise of factory
production of cast-iron planes was
fulfilled. The demise of the wooden

p|;=mr.‘ was just a matter of time.

THE DEMISE
OF WOODEN PLANES
Wooden planes were in peak production
when Stanley firststarted producing
cast-iron planes, But during the last
quarter of the 19th century three
influences drastically cut the demand for
wooden planes: the success of cast-iron
planes, a gradual decrease in the need for
handwork with the increasing availability
and variety of woodworking machines,
and the consolidation of the wooden-
plane industry intoa few large makers.
Once they became readily available
and inexpensive enough to compete with
wooden planes, cast-iron planes soon
waon out. They were simply easier to use
and adjust; theystayed true and needed
little sole maintenance. Wooden planes
couldn't compete with the incredible
variety of cast-iron planes that Stanley
and others introduced year after year.
Why carry a toolbox full of wooden
molding planes when a Stanley #35
combination plane could doitall and
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then some? Meanwhile, molding and
milling machines reduced the demind
for the work wooden planes usually did.
The Final blow towooden planes was
the demise of the small maker who
could no longer compete against a few
large manufacturers, Only major
toalmakers such as Ohio Tool, Auburn
Tool, and Chapin-Stevens could afford
the factories and large-scale production
necessary to make wooden planes
economically. Auburn even competed by
using prison labor! By World War [ there
were few buyers left for wooden planes,
The bright side is that wooden planes

neverdisa ppea redentire |}. .T|‘|1'}' petsiat ed

longer in England, again because of the
conservatism of the trades and a
surplus of labor. That is why English
molding planes can be found that cut
Victorian moldings, whereas in this
country such moldings were typically
machine made. European makers such
as Primus and E.C.E. never stopped
making wooden planes either, although
there seem to be fewer and lewer
available in woodworking catalogs these
days, Old wooden planes can still be
found at any flea market or auction or
From tool dealers. So many were made
|.|"..|| Ll'l{'ri' i"'\- |i;'u{'|'|. 1oy l‘:ll.' el j:(:ll'll.i "ll;"'-i'lll\.
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Wheraas few wooden planes are shil made in Amearnca, Gontinenta Ewr:pr—*ar plana makers

cantinue to produce them, such as this Primus plana made of pear with a lignum-vitae sale and

unigue adjusters



In the immeadiate post-Waorld War | perod, econamics drove tha
market to low-cost and low-quality tools, Shown here (from rear) are

a cast-aluminum Sargent #600 with “4-Edge Blade”, a Stanley "Handy-
man® in the famous welone colors, also with a replaceable “Ready-

Edge Blade”, and a Millers Falls #8900 of traditional design with dark
paintad knobs and 1ola 1o resembla tha rogawood once commaon,

From the Golden
Age of Planes
to the Present

Stanley dominated the market in the
Golden Age of planes, from 1870 up to
World War IL. It's hard to convey the
incredible range of planes Stanley made,
literally hundreds, and many that no one
else did, such as curved rabbet planes,
dovetail planes, and beltmaker’s planes.
Stanley’s Bed Rock line of bench planes
was the best on the market. Other
manufacturers such as Sargent, Union
Tool, and Millers Falls competed with
their own lines of cast<iron planes, either
of their own innovation or patterned
after expired Stanley patents. Only
Sargent came close to Stanley in the

variety of planes it offered, and they
were every bit as well made, too. But it
was inevitable that the demand for
planes would diminish. Other than in
atew specialized trades, a crattsman
using hand tools just couldn't compete
economically with machine-produced
products.

Stanley continued to offer many of
its planes right up until World Warll,
even though by then the market was
much smaller. It hung on because it still
agpressively marketed its toals, not only
in Armerica but now throughout the
world. In England, Stanley competed
with Edward Preston, a maker of fine-
quality cast-iron tools, and later Record,
In the United States, demand had
persisted beyond the turn of the century
because the population was still growing

Two unigue 20th-century planes are a Surform (c. 1956), thought by
some ta be the only modern advance in plane technology, and, in the
foregrownd, a razor plane thatuses a disposable razor blade as a

cutter, eliminating the need for sharpening.

and moving westward. Carpenters
building the housing still needed a few
basic planes. Only a few specialized
trades—furniture makers, stairbuilders,
and others—used any more than these,
Building had become a process of
assembling component parts—
dimensioned lumber of all sorts and
sizes, machine-made moldings, doors,
and windows. Stationary powered shop
tools were readily available, and by
Waorld War 1T, portable electric wood-
working machines, too. By mid-century
only a few of the basic bench planes were
in demand and thus economically viable
to keep producing, Our long history of
waorking with hand tools, while not
entirely over, was vastly different from
even a few generations before,

HISTORY OF PLANES 25



Millers Falls smooth
ng planes include
lal rear] a deluxa
#2008 of ¢ 1940
vintage and a "Buck
Rodgers® #7089 with
1850s" streamlined
siyling, polished
chromed parfs,
Tenite plastic
handles, and solid
plane physics

Even if the demand For p[unf'ﬁ Wias
dim:in'r:-'.l'ling, ﬂt;l.nh'].-‘, S;Lrg_vnl:, and
others kept on making them. The planes
WWETE TN L'I‘hil}' 1.|.'|t" h.l..;lnf].‘u’d. }'l-t:nf.‘l't-]'ll.'lnt'
sizes, block planes, and a few specialty
F'I'll!l'll",_""! .‘|'|.l|.:|-| a5 Iilh‘l'}l't r.‘i.;ll'll'ﬁ. Gt"l‘lt'r-'l.”}'
the quality was poor. To kl;"l.}[".’l costs down,
castings were rough, the parts were
poorly finished, and the handles were
plastic or stained wood. These weren't
tools for craftsmen, but for the newly
expanding “do-it-yourself” marker.
Stanley even called one of its line of
planes *“Handyman” (see the photo at
left on p. 25]. To make some of these

2 CHAPTER TWO

planes even easier to use, Stanley revived
the old idea of a disposable blade. No
sharpening was necessary—vou just had
to put in another "Ready-Edge Blade.”
How frustrating it must have been to do
good work with some of these tools.

[n amongst these postwar planes there
actually were some good ideas. The most
novel is the "Surform,” which is part rasp
and part plane (see the photo at right on
p. 25), Hundreds of hardened teeth
"plane” the surface in any direction,
without clogging, Then there are the
“Buck Rodgers” smoothing planes made
by Millers Falls, so thoroughly imbued
with 1930s" style; red Tenite handles,

chrome-nickel finish, streamlined
shaping, and oversized adjuster wheel

[see the photo above), Clearly they were
styled by a talented industrial designer,
but they look as though they work
wonderfully, too,

Although these postwar planes might
look similar to those of the past, thev are
as different as the societies that created
them. Hand tools are culvural artifacts
that broadly reflect society overall,
Planes of over a century ago, especially
wooden ones, tell us much about the
inventiveness, skills, and artistic sense of
theirmakers, The crattsmen who used



the tools valued these skills and the
plane maker's artistry; perhaps this is
what | love about my old Spiers
smoothing plane. Most new planes no
longer show the special care and talent of
an individual maker, expressing instead
our emphasis on production, uniformity,
and attordability.

I not long meo beautibul planes of all
descriptions could be bought by every
tvpe of crattsman tor any imaginable
need, it was becavse demand created a
supply of goad tools, After the turm of
the century demand gradually lessened,
until by World War Il portable wood-
working tools dominated the market for
new tools IF many of the planes made
since have plastic handles, are poorly
machined and poorly finished, it's only
hecause until recently this is what the
market was willing to pay tor. Those
craftsmen who wanted good tools soupht
out the best old tools. They often still do.

While today the demand tor planes is
not staggering, it is by no means
insigniticant. Every craftsman needsat
least a few planes, and not everyone has
the skills or desire to restore old ones.
Onlya handtul of makers are still
making a line of common bench planes,
nearly all of which resemble Leonard
Bailey’s planes of the 18705, While there
is also some demand for more specialized
planes, modern manufacturing methods
aften El'i|u;|':']|.i|_{ht'-r ]nudLLLLilln runs,
:."!-Lu.‘t‘dul,.-} the limited demand.
i'-.11'1'.|n:.'|ti'|_'>'. a number of Renaissance
plane makers have tocled up. For
example, Tom Lie-MNielsen of Warren,
Maine, makes high-quality cast-iron
and manganese-bronze planes based
on Stanley patterns (see Chapter 12),
But he doesn't just make copies; he has
re-engineered and improved upon the
originals. In fact, 1sn't this what plane
makers since the Romans have been
doing all along?

Lie-Miglsen's bronze #1 bench plane (in 1he foreground] is ang of

The plana al rear s a basic

Ihe best-quality planes macds i«
Conlamparany Russian plane of the same size with a Singee iron,

more like an early castiron plane of maore than & cenfury ago

s TORY

Modern Stanley
planas include
{rom rear) an RE10
rabbet plane similar
lo the original # 10
with a replaceabla
edge iron; a #34
block plane, and a
vary new ABS chisel
and block plane
alsa with a replace-
aba edoe iron
Wood is no longer
usad on any of

Iheze planes







PLANE

MECHANICS

The amount of force required to work each plane is dependent on the angle

and relation of the edge, on the hardness of the material, and the

magnitude o f the shaving but the required force is in addition greatly

influenced by the degree in which the shaving is bent for its removal in the

most perfect manner.

—Charles Holtzapftel, Turning and Mechanical Manipulation, 1875

I t sounds like a child's joke: What has

a toe, a heel, and a sole, twocheeks, a
mouth, and a frog in its throat? And it's
sliding across the bench toward you!

All trades have specific names for things,
and, in thinking about the parts of a
plane, | wonder why many of these

names correspond to parts of our hodies.

[s there any connection between these
anatomical names and the beautiful
heads carved in the throats of early
European planes? [ believe we relate
names to parts of our bodies because we
can readily understand them. If [ told

vou a plane had a toe, a heel, and a sole
and vou had never seen one before, most
likely you could imagine a tool shaped
like your foot and right away know
which end was the toe and which the
heel. Even if you already know where
the heel of a plane is, take a minute or
twoto familiarize vourself with the parts
of a plane (shown in the drawings on

pp. 30-31]). Speaking the same language
will help to avoid misunderstandings in
this chapter, which explains how the
different parts relate to the functioning

Shavings are as dilferant as the tools that produce them. Shown hera
ara franskicent, gossamerdthin smoothing-plane shavings and coarse
scrub-plane shavings. baredy curled and looking almost as i they were

gauged fram the surface

of a plane, and in later chapters on
tuning and using planes.

Although they have similar parts,
planes come in lots of shapes, styles, and
sizes, are made of different materials,
and havean iron held in various
configurations. Yet one thing planes all
share is the same basic cutting dynamics,
If a plane is essentially an iron secured in
a plane body, then its performance is a
Function of certain physical
characteristics: the mass of the plane,
how the iron is secured, how sharp it is,
its pitch or angle to the sole and bevel
angle, the width of the throat opening,
the depth of the cut, and how the plane
isoriented to the cut, Naturally these
tactors are all interrelated. For example,
you will see later how skewing the plane
has the same effect as lowering the pitch
of the iron, giving a better cut. This
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Striking button
or start

Toea

Parts of a Wooden Plane

Cap iran

Weadge

Scle

Handle
or lale

Handle slot

Heel

Body or stock

chapter explains how each of these
characteristics aftects a plane's
performance, which will not only help
you understand better how a plane cuts,
but also help you choose the right plane
tor the job and tune it todo the best
waork possible,

Plane Anatomy

There are three general classes of planes,
each with a somewhat different
anatomy, What distinguishes them are
thematerials their planebodies are made
from: wood, metal (of ten cast iron), or
some combination of the two, as in
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transitional planes. The drawings above
and on the facing page show the parts of
a simple bench plane in both wood and
cast iron.

WOODEN PLANES

The wood-bodied plane has a one-piece
body orstock, which is cut into to create
a throat, a mouth, a bed for the iron, and
slots in the cheeks to wedge the iron in
place. On sucha plane there is usually a
single handle or tote (to the English, a
“toat”) securely mortised or fastened in
the rear of the body. This 1s usually the
only handle on wooden bench planes,
although carlier planes had a “grip” just

back from the toe. On better-quality
traditional wooden bench planes there is
a small button let inta the top of the
bady at the toe, called a striking button
or start, which is hit to free the fron and
wedpe, or to adjust the cutting depth
rather than hitting and marring the
plane stock, Starts can be boxwood,
ehony, or steel—touph materials that can
take the pounding. Some newer wooden
planes have a start set into the end grain
at the heel. Altogether, the wooden
bench plane is a simple design that has
changed little over the past two millennia.
Theiron on the bench plane shown in
the drawing is a double iron made up of




Laver cap

Cap iron

Front knob

Parts of a Cast-lron Plane

Rear handle
or tote

a cap iron bolted to the cutting iron; the
twoirons are held in place with a wooden
wedge let into tapered slots cut into the
throat cheeks. Over the years many
wedge designs have been tried to hold
the iron securely in place and allow the
smooth escape of the shavings. Before
about 1760 wooden bench planes would

have had asingle thick iron, as some still
do, wedged in a similar way as the double
iron. Fastern planes use a variation of
this wedging system; they have very thick
and short single irons wedged into place
against a cross-bar, sometimes with
either a wooden or steel wedge that does
some of the same work as a cap iron.

CAST-IROMN PLAMNES
Cast-iron bench planes might look
ditterent from their wooden counter-
parts, but the parts are basically the
same. The one-piece cast-iron body has
sides machined square with the sole, a
mouth and a throat that the shavings
pass through, a rear handle and a front
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knob bolted on, and machined faces
where the frog attaches. The frop, a
separate casting machined to mate with
the plane body and screwed to it, forms
the hed for the cuttingiron, Except for
the very earliest bench-plane designs,
most Frops have some sort of adjustment
screw o shift the Frog's position. Besides
the cost savings to cast and machine the
plane body and frog separately, an
adjustable frog allows the throat opening
to be fine-tuned by moving the frog
forward or backward.

Often the difference in performance
between one cast-iron plane and another
is directly related to how positively the
frogmates with the plane body to
support and stabilize the iron (see the
sidebar on p. 47). The iron in the cast-
iron bench plane shown in the drawing
on p. 31 is also a double iron, but it's
much thinner than those common in
wooden planes. Whereas double irons
perform better in hard-working bench
planes, single irons are usual in other
metal planes such as block and shoulder
planes making light, accurate cuts.
Whether the iron is single or double, a
lever cap locks the iron down against the
trog through a screw that allows for
variable tension,

Thereis one small but very important
difference between a cast-iron bench
plane and a wooden bench plane: Most
cast-iron bench planes have an adjuster
that regulates the depth of the cut and
the alignment of the iron, whereas few
wooden planes do. We have a stroke of
genius by Leonard Bailey to thank for
this detail {see the sidebar at right). On
the back of the frogare two adjusters,
One is a steel lever with its lower end
engaged in a slotin the iron that pivots
side to side and brings the iron into
alignment with the sole. This is the so-
called lateral adjustment. Cutting depth
is adjusted through two parts: an adjuster

¥ CHAPTER THREE

PLANE-IRON ADJUSTERS

n the middle of the

19th century, with a
growing interest in machines,
invention, and cast-iron
planes, there was a parallel
interest in ways to adjust the
iron more casily. The carliest
adjuster designs were
developed on wooden planes,
most naturally becavse these
were the planes in daily use,
Lateral ad justment wasn't
difficult—the iron could be
tapped o either side to align
it—but depth adjustment was
trickier and took mare care
and a light touch.

Part of the challenge with
wooden planes was coming up
with a design that could move
the iron while it was wedged
in place. Some ideas worked
by First unwedging the iron;
more successtul designs
devised new ways to hold the
iron that still allowed it to
slide up and down. Many
designs used some sort of
threaded adjuster attached to
both the plane body and the
iron. While many of these
early adjusters worked, they
seem awkward compared with
the ease of modern adjusters,

With the birth of cast-iron
planes came inventive ideas
for adjusting their irons. One

of the earliest, a Leonard
Bailey design, used a lever
behind the iron with a small
nib that engaged with a plate
riveted to the iron; rocking the
lever ratsed and lowered the
iron. From here it wasn't a big
leap to an adjuster similar to
ones still commonly used on
block planes, with a wheel
mounted on a vertical post
that raised and lowered a lever
or pin engaged with the iron,
Stanley competitors Union
Tool, Chaplin, Sargent, and
others came up with their
own versions with large gears,
levers that swing laterally
under the iron, or a means to
move the iron assembly on a
carriage via a threaded rod.
By the end of the century
maost cast-iron bench planes
were using a version of the
simple and successful Bailey
adjuster that we know today.
Adjuster invention still
goes on today, Primus wooden
planes (see the photo on p. 24)
use an adjuster that looks
simple enough and works well,
but it's almost too complicated
to describe. More interesting
is that they feel their planes
need an adjuster to compete in
the marketplace today.



Early adjusters for wooden planas look awkward 1o modern ayes. Many nnovative approaches were tried for adjusting the irons of cast-
Shown here are Gladwin's 1858 patent smoothing plane {at rear), iron planes. On Chaplin's improved patent bench planes a large
which has a brass lever cam fhat locks and unbocks the doubls iron, nickel-plated lever moves the *saddla” that holds the iron in or out.
and Worrall's patent block plane, which adjusts with a screw at tha

heel of the plane

Sargent’s VBM (Very Best Made) "auto-sel” adjuster has a knurled nut Union Tool's vertical post adjuster is somewhat slower to adpust than a
that adjusts the depth of the cul and alarge lever for lateral alignment, Bailey plane adjuster, but 1 is extremealy posilive.

PLANE MECHANICS 3



A steel 1oe plate
fitted to the toe of &
shopmade woodean
smooihing plane
makes the throat
adjustable for lhe
finestwork and
keeps the soke from
WEeanng,

Transttional planes are part wooden plane and part casi iron. This

exploded view shows tha number of parts that make up one plana,

each identical and intarchangaable with parls on similar planas.
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wheel mounted on a horizontal post on
the back of the Frog and a Yshaped fork
captured by the adjuster wheel. The
adjuster fork passes through the Frogand
engages with the cap iron; as the adjuster
pivots, it moves the iron in orout. Some
block planes have s modification of this
same system, with the adjuster wheel
mounted on a vertical threaded post set
into the planes sole,

Some woonden and cast-iron planes,
a low-angle block plane being one, have
another adjustable feature that's very
useful for refining the cut of the plane:
an adjustable throat regulated by a
movable part of the sole ahead of the
iron [see the top photo at left) It's handy
to be able to adjust the throat for
ditferent planing jobs—a wide opening
tor coarse work and planing thick
shavings and a tightly set opening for
fine work and thin shavings. The
advantage of the movable sole is the ease
with which ad justments can be made; by
backing off a nut or screw on the top of
the plane you can loosen the sole piece
and slide it torward or backward. For
cast-iron planes without an adjustable
throat, the alternative is to loosen and
move the frog, which often entails
removing the iron first. At one time cast-
iron toe plates, for an adjustable throat,
or complete iron soles could be bought
separately and fitted to a shopmade
wooden smoothing plane.

TRANSITIONAL PLANES
Although not all that different from
wonden or metal bench planes,
transitional planes havea unique
anatomy. They combine the beech plane
body of a wooden plane with the upper
half of a cast-iron plane. Often they are
mistakenly thought to be transitional in
the sense that they mark a step in the
evolution from older wood-bedied
planes to newer cast-iron planes. In fact,
metal and wood have been combined in



planes since the time of the Romans
(see the photoon p. 15). Stanley oHered
transitional planes the same year it
started selling Bailey cast-iron bench
planies, recognizing that some craftsmen
preferred the lower cost and sweet
action of a wood sole, along with the
convenienceof a metal plane's depth
and lateral adjustment.

The wood body of a transitional plane
is thinner than that of an all-wood bench
plane, but with the same throat and rear
handle. The iron casting that forms the
upper half af the plane contains the
same working parts as a metal bench
|1|:|[1t': l :\l]!'l'lliir +1|1=;"“ Ir'll";.]l:l[l'i\]['lﬁ h‘lT
|ateral and dt']ﬂil :idjuﬁl:m'ut of the iron,
d |1.1' VET IL-;'JI:"'. a lllll]l::l!‘.' 17630, ar lL! | tl'(':lT'lt
knob. These planes are preferred by
some for their lightness and easy planing,
but they share the same limitations as
all-wood planes. The sole naturally wears
over time and can warp out of true with
seasomal humidity changes, Early versions
had another problem: The trog scrowed
right into the wooden body and would
work loase over time and no longer
support the iron rigidly. A later improve-
ment screwed the frog into threaded
bushings set into the plane body.

MATERIALS

Wood has always been an important
material used in plane making, whether
the plane is all wood, primarily cast iron,
or somewhere between the twoas in
transitional planes. Beech is the most
common wood, used in all types of
wooden bench and maolding planes
because of its stability, toughness, and
density, Some early American plane
makers made planes of yellow birch, a
wood similar to beech, for probably no
other reason than to be different and
distinguish their planes from English
prototy pes. More rarearebeautibul planes

of apple, boxwood, or bird's-eye maple,

Thege transitional
planes were made
by the Gage Tool
Company, of
Vineland, Mew
Jersay, which was
avaniually boughl
by Stanley. Beech
was the standard
waad (bBackground),
but for a small
premium, apple
was substituted for
a longer-wearing,
more beautiful plane
{foreground). The
krat and handie
are rosewood.

Canse tropical woods make stunning and long-wearing planas,

Ebony planes, such as this low-angle English miter plane. are relatively

LINCCTTHTICN
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Schoolboy planes were made to be nearly
indastructible, either with thick castings
or made from pressed steel or malleable
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In coastal towns and colonial
F.hiphuitdinp; CEnteTs, |ignum vitae was
the preferred wood for bench planes,
maost likely because tropical woods were
regularly shipped to the Colonies
through trade with Central and South
America and the West Indies. Such a
hard and dense wood (the only one that
doesn't float) makes good tools that
stand up to heavy use and wear, Other
exotic tropical woods are also found in
planes: Rosewond, cocobolo, and ebony
have been used for knobs, handles,
tences, and entire planes, such as the
high-end plow planes. These tools are
often further decorated with ivory, brass,
oreven silver details, Rosewood, ebony,
and beech have been commonly used to
“inkill" or stuff within the metal sole and

sides of expensive British and American
wood-and-metal planes {see the photo
onp.42).

Boxwood is a hard, long-wearing
wood that has been used in many ways in
plane making. Imported from Turkey or
cut trom hedges, boxwood works fairly
casily and is so fine grained that it almost
appears to have none, Small and
expensive specialty planes are sometimes
made entirely of boxwood, although its
chief use has been for the parts of
malding planes or plow-plane fences
subject to hard wear, What has become
known as "hoxing” is inlaying boxwood
(or lignum vitae or other hard tropical
wood ) where maximum wear occurs
down the length of the sole of molding
planes or where the profileis particularly
fine and fragile. Boxing styles are as
variable as the personalities of the
makers, yet all are replaceable or
repairable when needed. (Boxing is
explained fFurther in Chapter 100.)

Mearly any dense hardwood will make
a good plane body, but for dimensional
stability it is important that it be straight
grained and quartersawn, Look at any
wooden plane and you'll usually Find the
growth rings parallel with the sole and
the sides showing quartersawn figure.
Usually the plane blank is oriented so
that the grain gently rises from the heel
to the toe, so that in use the fibers are
smoothed down rather than worked
against [see the drawing on p. 30). Since
many plane makers believed that the
hardest part of the tree is closest to the
bark, this side of the body became the
sole. Sometimes the green plane blanks
were hoiled for a day or longer to speed
the seasoning process and bring out the
rich color of the wood. Atthe veryleast
the blanks were seasoned for many
years (sometimes as long as cight years),
Seasoning the stock, choosing the right
blank for a particular plane, and



orienting it properly have all been
important parts of the wooden-plane
maker's craft.

Whereas wooden-plane makers hada
variety of woods to choose from, metal-
plane makers have historically used only
a few materials. Once the technology of
cast iron had been sufficiently mastered,
it became [and still is) the most common
material for metal planes, The chief
virtues of cast iron are its workability, its
adaptability to many applications, and
its low cost. It has another nice quality—
cast iron is porous enough to absorb wax
into the sole for considerably easier
planing, It you've ever dropped a cast-

iron plane you know very well its main
limitation—its brittleness. Drop-forged
and pressed-steel plane bodies are more
durable alternatives to cast iron and
good choices for schoolboy planes and
carpenter’s block planes subjected to
rough use (see the photo on the facing
page). Another limitation of cast iron is
that it rusts. To overcome this, Stanley
produced a few lightweight aluminum
planes for a short time hetween the wars,
but they never became popular,

The sole and sides of early British
smaoothing, miter, and panel planes (mid-
length bench planes) are made From steel
or gunmetal plates ingeniously and nearly

Stansay experimented with-aluminum for only a few vears, making planes of this material

quite unuswual and uncommaon, Shown here are a Stanley #45, 78, and biock plane

invisibly dovetailed together. Rosewood,
ebony, or beech fills the interior space and
forms the throat, bed, Front knob, and
handle, with a gunmetal lever cap and
tightening screw, Gunmetal s a
common name for any brasslike alloy, be
it brass, bronze, or true gunmetal, so
named for its original use for casting
cannons. Gunmetal is a beautiful bronze
alloy of copper and tin in the ratio of 8: ]
that's harder than iron and is easily cast
and worked. Unfortunately, brass soles
can Jeave smudges on the planed surface,
so for this reason and added wear
resistance a thin steel sole is of ten
soldered on. Manganese bronze, an alloy
containing almost no tin buta high
proportion of zing, has become the
material of choice for many contemporary
specialty plane makers. It has the same
beauty and easy workability as gunmetal,
as well as the nice advantage of weighing
slightly more than cast iron. Since
bronze is not a porous metal, bronze
soles need frequent waxing for smooth,

casy planing.

HANDLE STYLES

Mot only does the plane maker have a
wide range of materials w choose from,
but he also has the freedom to shape the
parts to suit his comfort or aesthetic. As
a way to grasp the plane, to direct force to
it, and to steer it, handles are one such
element that takes many forms. They're
as individual as each craftsman or plane
maker, ranging f rom the functional to
the beautifully sculptural.

The simplest "handle” is nothing
more than a comfortably shaped plane
bady that atfords a grasp. Wooden
smoothing and block planes are held this
way, a5 are metal block planes with the
Stanley "Hand-y" feature—oval recesses
milled in the plane's sides Fora finger
hold (a5 shown in the photo of the block
plane at left). Small one-handed planes
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The simplest "handie” s a comioriably shaped plane body. Tha Litte

Victor (foreground) and the Starsay 8101 2 (center) are hakd by two
or three fingers aloneg. The owner-mada handle added to the Staniey

#1071 bullnose gana {rear) provides a placa 1o rest the palm for

added conirol.

have rounded knobs, “squirrel tail”
handles, or pistol grips. My favorite block
plane, a Stanley #9%, hasa rosewood
ball-tail handle, just comfortable enough
to grasp and to use the plane one-handed,
or to help balance the other hand on the
front knob. To hold the smallest block
planes, a m__|l.|'l1"rt:| tail handle is the best,
whichas a .{;t:mlt'}' {.':lt:!lng notes, " just
fits nicely into the palm of the hand.”
Pistol-grip handles allow a lot of control
steering the cut, either with one or two
hands, as is common with coachmaker's
planes (see the top photoon p. 217),
Some violinmaker's planes have one
turther handle variation—a rounded palm
grip on a rod that extends well behind
the heel of the plane (see the photo at
right above).
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Of all planes, bench planes are the
hardest working and most in need of a
stout handle or a means of getting a firm
grip. An early handle on wooden planes,
it you can even call it that, was no more
than a rounded support behind the
blade that one’s hand would stop behind
to push the plane. The other hand would
just grab the front stock of the plane. On
later cast-iron planes a low or high knob
was bolted on near the toe for a more
comfortable and surer grip. Gradually
the rear handle became |L.~:L;.',L'z' and
higher, l".-1':|1|.|::||:-r' eviolving to the shiapely
and comfortable open tote we know
today. For greater strength, the same
styletoteis “closed” in what is also

knownasa “I?" handle.

Hammacher Schiemmer violinmaker's planas, shown here in a fitted
case, have detachable tall handies that screw info the frog The tool in
the backgroundis a peq shaper, which works ||ke a tapered pencil

Snarpenar or spoxKe F.IDiI"'il'_“'

Cast-iron handles, formed as part of
the plane body as in cast-iron plow
planes and the Stanley #45 and #55, are
almest always closed, This gives the ool
good balance, an important attribute of
any handle, and greater strength ta
survive hard use. Besides strenpth
l\'{'l'l-.l"'\.'li_i‘l_'rd‘ 1S, 'L‘-'l'lf" |-I{']' & I'll.'”'ll_' |'I;Lh AT
C'IT'II,,‘l'I AT l._‘l':"‘“_'k] }l.‘lrlLI-Il_' i‘r | '|'|'|i'l|.|l,,"r :1".
personal choice, assuming there s
adequate room behind the iron for either
style. Fdon't know iff 19tk ertury
craftsmen had small hands or iF | have
larpe hands, but I never seem to be able
to fit more than three or four fingers
comfortably around either style of
handle. This might he an actual
advantage; the odd finger comes in

handy for adjusting the iron's depth on



thefly, and laid along the side of the
plane it givesan added bit of control.

” l!"l..”..l .lli :ll.'l'l(. C |i1ht"|]|-' atanc lll.t {'.1"1".-'i'|".}|'|
ht"rll‘h Ill{ll'll:_" l';'ltt"l :ﬁ"l.'l"l] thﬂl.l :'lt'll'l' E'.'l'lﬂ. l"ﬂ:
struck h‘_'.' its beautiful, :-;uu|ptur:!| shape.
You might also notice that the tote cants
forward toward the throat of the ]1|um.".
This subtlety pives an added measure of
control by notonly directing the plane
forward but also pressing it downward
into the cut.

Where once these totes and knobs
were commonly rosewood, walnut, or
cocobolo for aluminum or hard rubber
for replacing broken handles in school
shops), teday you'll find beech, stained
maple, or plastic. None of the latter
materials have quite the same feel or
beauty as richly grained rosewood
polished smooth over time, certainly not
plastic, as durable as it is. Furthermore,

plastic handles come one size Fits all and

they aren't so easily shaped to fit one's
hand, Whatever your ]‘tl].’m.:" handles are

made of, don't be afraid to shape them
for abetterFit or tosmooth the l'»]l-'.l'ﬁi:m
comfort. More will be said about tuning

handles IZI'.':.-l'I:'IPtl.‘!I"L

The Physics
of Planing

Flanes are more than just a collection of
parts titted together, Clearly some planes
waork a whole lot better than others.
Why is this? Why can one plane curl up
shaving atter shaving from obstinate
curly maple and leave a surface with an
almost polished smoothness, where
andther plane chatters and clogs aftera
tew uneven planing strokes? Certainly
it's a matter of tuning and a certain
.I|.|T1:|1-.:ur1‘..-' :er1:'||'|!.; | |-|I::' ]'l.” t"‘\__ a '\-h:lrp ir:'n'..
L l‘ll.!-':'l:\'ll":j! 1 hl.' 1:;.!.]1' 'I'll.;l.'llf' Il.:l'l [l'lf' W-.:-rk.
.'lrll.l L!'||1'|'\'|'||=;" I"l'i'l"r\ Loy LS i"l.. .Hll'l :1.I‘| TTROATE"
than this. Some planes just have physics

in their favor,

CHIP FORMATION

The dynamics of the cut is fairly basic
physics. The plane’s cutting iron contacts
the wood, driving a shaving into the
throat that cirls and breaks against the
cutting edpe of the iron land against the
cap iron, too, if the plane has one). Every
part of the plane in contact with the
shaving aftects the physics: the sharpness
of the iron, the size and smoothness of
the throat opening, the pitch of the iron,
and its bevel angle, Understanding

some of the subtleaspects of this physics
will really help in fine-tuning your
planes, or it might inspire vou to build

a "better” plane.

A plane iron is reallv no different
fﬁ‘lrn a chisel; the p|:mt' hom.i:.l supports
the iron in a way that allows good control
of the cutting action, Im;-:y,iuf t‘lrivill;.: a
chisel into a block of wood along the
grain; Mot only will the fibers be cut, but
somme splitting will occur as well. Areas
where the grain splits out (otherwise

The closed "07
handle ofthis rare
Miller's Improved
Joinet's plow plane,
in gunmetal with
beautiful floral
decoration, is
formed as part of
tha casting.
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Cutting Dynamics

Primary
bevel

anmgle —
Pitch
of iron

Clearance
angle -

FIME THROAT, FINE SHAVING

The front of the throat
pushes down on the
shaving as the iron
levers it up.

WIDE THROAT, COARSE SHAVING

Support too far
ahead of cut

The frant of the throat cannot support the shaving,
&0 some splitfing and fearou! OCours.

known as tearout) are rough; cut arcas
are comsiderably smoother, The physics
of a plane is simply an attempt to control
the splitting in favor of cutting fora
smooth final surface,

The quality of the cut is affected
by the hardness of the material or its
resistance to being cut, the cutting angle
or pitch that the cutting edge makes
with the surface, the direction of the
wood grain, and the thickness of the
shaving. If this same chisel had an acute
edge similar to a knife, the wood was
straight grained and easily worked, and a
fine rather than a coarse shaving was cut,

' CHAPTER THREE

then very little splitting would occur and
the resulting surface would be quite
smooth. Working with the grain, any
splitting ahead of the cut would be above
the final cut surface and be of minor
significance. Also, less force is needed to
cut with an iron with a thin edge profile.
In theory, this is how a low-angle plane
or spokeshave works,

The problem comes in cutting
anything other than well-behaved woods
with the grain, which is where a plane
has distinct advantages over a chisel,
Forcing the shaving into the throat of the
plane cavses it to be curled and
repeatedly broken in a levering action

Fine shaving

Coarse shaving

that limits potential tearout. The
drawing above shows the cutting edge
lifting a chip, forcing it upwards, and
breaking it against the forward part of
the throat as this part of the sole exerts
downward pressure. Some splitting is
bound to happen when planing against
the grain; the best you can do is keep the
tearout as fine as possible. A sharp iron,
cutting a thin shaving, and a tight throat
will all help. This makes it easier to
understand why a wide throat (caused
by wear or inattention) often does not
give good performance—the chip is
supported too far ahead of the cutand
too much splitting goes on, Of course,



The Physics of Skewing the Cut

STRAIGHT CUT

Cul is spread over
a wider aréa of

iron, 50 less force
s neadead.

fibers.

Small force at rght
angles helps shear the

SKEWCUT

Fitch

Skewing the iron
lowers the
effective pitch.

for rough work and planing thick
shavings, a wider throat is necessary.

Effectively curling and breaking the
shaving depends on more than just the
width of the throat, but also on the
inclination of the iron to the sale, or
pitch, and the presence or absence of a
cap iron. For hard or figured woods a
steeper pitch is necessary for good
results. The steeper the pitch, the more
abruptly the shaving is curled and,
assuming the tibers are pressed
downward by the front of the throat,
splitting out ahead of the cut is less
likely. But the pitch of the iron has a
dramatic effect on the foree required to
drive the plane; the steeper the pitch, the
more force needed. This can be more
easily understood by comparing the force
needed to cut a shaving with a knife edge
at a low angle to the surface (a thin

wedge at 25° pitch) to the force needed

to cut with a chisel held at a high angle to
the surface (a thick wedge at 45" or
higher pitch),

A cap iron (also known as a chip
breaker) presentsa steeper angle than
the pitch of the cutting iron and helps
curl and break the shaving, but at the
cost of slightly greater resistance. The
closer the cap iron is set to the cutting
edge, the more effective the cap iron.
bost important is that the leading edge
of the cap iron lie completely flat against
the cutting iron to help stabilize it and
not allow any shavings to lodge between
the two and clog the smooth escape of
new shavings.

SKEWING THE IRON
Skewing the cut is one way to have your
cake and eat it too, so to speak—good
performance and reduced cutting force,
Rotating orskewing the plane at eithera

slight or great angle noticeably improves
the cutting dynamics. Three things
happen: The effective cutting angle is
lowered, the iron presents a smaller
profile to the cut so there is less
resistance, and a slicing force is added to
the cut [see the drawing above ).

Skewing is an incredibly effective
strategy, especially for beginning a stroke
smoothly, Skewing in one direction will
of ten make a very noticeable dif ference
over cutting the opposite way, especially
in areas of swirled Figure or knots,
Increasing the skew of the plane can
sometimes help, too, although with too
much skew the plane is making only a
narrow cut. At this angle the dynamics
can also be so ditferent that with some
woods you start to get some tearout. The
key is to experiment.

PLANE MECHANICS a1



Characteristics
that Affect Plane
Pertormance

{. nce _\ l'\}ll.'\'l." ,'_'r..'l"-l."'.'l.l L | = |-\"'i'!."‘]|. i"ll:‘-'h‘.f".
_'r"\'..l'l] LatTE E"L'r.t('l' L1 IEJ{'I"!'\-liH'.'-j 1.||.'l|.'
characteristics of each plane that atfect
thie way it cuts. Moreover, these
characteristics are all interrelated: It
doesn't matter what the pitch of the iron
is it the iron can't hold a pood edge, or
how pood the edge is if the iron vibrates
and chatters under cutting pressure,
Subtle changes in the plane's physical
characteristics—using a heavier iron, a
different bevel angle, or adding a
microbevel—will often make a noticeable
ditterence in Tu'r|:1r|'|1.;|1',\;:' bBeing aware
of the contribution of each of these
tactors will make it easier to understand
='|i 1 LD Lune ["l.l!ll."t. !.'I'!'r £y :.:Tl'.l:":
irl"ﬂ).:l:l. L0 W H:l."| (W] iJ|'|.1.'r i{'ll:.' ["'l:ﬂ'll.'. :':I'Ill
help you decide which plane to buy fora
specific need. One of the easiest factors
to understand is how the mass of the
plane attects the way it cuts,

MASS
When it comes to the planes mass, all
things being equal, a heavier plane s
maore stable, better able to support the
iron and dam pen cutting vibration, and
able to cut a lot more smoothly, Taken to
r.ll{"i'!".l.l".'r“{', WE W L"".lll.l.l.” want I"l.'-l:l'l'.‘l
.lhl:l'-ll:.lbhl':i'\._'.'.lh W i.'::l'l]ll.l.\.'.‘E[lfllrt:ll"l?r'
litt, cast From pure kl",'['-tx‘:-llitl.' OF &0OMme
\|1.|:||.'| |||L'||.""LJE.-!':||:\~ I\.Jl'l:.“l' "IPJLIL\'HLIN.'
material Such planes might work
amazingly well, but we'd get pretty tired
after a few minutes. What's important is
to balance adequate mass for pood
tunctioning with how the plane teels
du rng extended use

Where the mass 1s balanced within
the plane is every bit as important as
how heavy it is. | am really conscious ot a

42 CHAPTER TIHREE

This baautilul English shoulder plane has a gunmetal body infilled with mahogany, which adds

mass to the plane for superior performance

plane's balance when raising it with one
hand at the end of the stroke (as the
other hand clears the throat of shavings)
A casting heavier toward the toe, or a
tote further to the heel, and the balance
doesn't feel right. Aftera century of
refinemient, Bailey-pattern cast-iron
bench }ﬁ;uh':é strike the I'iLL|1'. balance
between weight, where the weight is
distributed, and the placement of the
tote and knob, Although much lighter
overall, most wood-bodied planes have
the same fine balance gained by
penerations of rebinerment

The mass of the plane relates directly
to fts inertial stability—its ability to
maintain momentom as grain chanpes
resist the cut. A plane cuts more
smoothhy with continuous and
consistent speed, which explains why

the longer bench planes pertorm well,

often just because they are heavier, A low
center of gravity is-another nice virtue, to
help the plane hug the surface,

Mass has historically beenadded to
planes in many ways. One way is tocuat

the plane body trom naturally heavy
materials, sich as dense trapical hard-
woods [see the bottom photo on p 35),
Using cast iron, steel, or manganese
bronze can make a plane heavierstill
Thicker castings can add even more mass
and still keep the center of gravity low
But the hest Wiy Lo add mass is the oldest
and the most time CONsSUuMIng
construction method that !.'il.'ll.]'i |I|:':I:|l"5-\.
beautiful ta look at and use: infilling a
cast=iron, steel, or punmetal |1L\.1'_-r' with
rosewnod or some other heavy and dense
wond [seethe photo above). Some of the

earliest Roman planes were made in this



way, a5 are traditional British miter,
shoulder, smoothing, and panel planes
Owerall they're about double the weight
ot similar wood-bodied planes and, other
things being equal, perform twice as
w:'”, Lo,

A heavy cap iron and lever cap add
little tothe overall weight of a plane, but
because they are vight at the heart of the
cutting action, their contribution can he
important. A beetier cap iron & more
likely o be rigid and better able to
support the iron, especially the thin
irons commen on most bench planes,
Similarly, 2 heavy lever cap or wedge is
better able to help resist the same

stresses as it locks down the iron

SMOOTH AND
CORRUGATED SOLES
Although less massive than cast-iron
'|'|.|JETH_'H| '\‘-.'(:li'll.l-l'll::ll..,l.'il'(] E:l!.ﬂ'l}l."\ |-|.|.'|.'|." .||'I.‘|'.,|'\:\,"'1
had a natural ._I-.:l'n'.'lr'lliljf_l.‘ with their sweet
action of wood upon wood, With a hit of
wax on their soles, they work with an
ease that is quite wonderful=1'm sure it's
a factor in their enduring appeal. Waxing
the sole of cast-iron planes (except tor
jointers or planes cutting surfaces to be
glued) gives nearly the same satistving
feel. Many carly cast-iron plane makers,
being the tinkerers they were, Felt they
had o Lry weivs 1o reduce the friction on
!l'll." hl.llt“"'-'l:"l'l more W |-|"|..|.5H' !l-li' '\'-'I.'ITL |I,".‘\5i-
tiring and their planes more competitive
\'-'ilh '\'r'li'll'll'.]f'!'l ]‘-|:ir'||'n
'l:'n:' (31 1.|"||.1' 1'£|]'.|i|.“|1. iI.E":IH Was o |'|E|H:|'
davetailed strips of rosewood down the
|L"r||.;1.h Ul t]h"‘ﬂ:l.l{' [HH '}hl?‘-\” .ll'. 1.h|." 1i~|'|1
phota at right), One innovative maker
milled zigzags down the sole's length,
another cast large holes in the sole, and
still another cast his name in a pattern of
raised letters [see the bottom photo at
right), Stanley tried corrugations, long
grooves milled down the sole that started
and stopped just shy of the heel, throat,

1!

s
I

AL

Corrugated soles could serve as adverlising, loo, as on this mid-1870s

ptane by the Bailley Tool Company of Woonsockal, Rhode Island
This company was started by Selden Bailey, not the better-known
Laanard Badey

PLANE M

Each of these three
early patented cast
iran planes has a
different sole dasign
to reduce triction;
fram the back
Stear's rosewood
sinps dovelaited
Inla the sola
Rodier's wawy
corrugations; and
Brdsill's smoalh
plane with deilled

holas
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& Japanase laminated iron and cap iron (boltom) is considerably
more massive than tha standard Stanley thin ron (center) and the
thicker iron typical of old wooden bench planes {top).

and toe. Such planes were sold with the
idea that they might work betver in
pitchy woods and the corrugated sole
would eliminate any “suction” increasing
Friction. Another amusing explanation
was that the corrugations were meant to
hold wax and thus would constantly
rewax the sole under use.

'venever had much use for corrugated
soles and find them no different in use
than a smooth sole. Moreover, small
surfaces being planed can sometimes
fall into the corrugations. Others must
haveagreed with me; corrugated planes
are far less common, even though new
they cost no more than smooth soles,
Because of their rarity, corrugated planes

4 CHAPFPTER THREE

sell for a premium today. Perhaps their
only advantage is the ease with which the
sole can be lapped flat.

PLANE IRONS

A more massive plane iron has the same
positive effect on performance as greater
overall mass of the plane body. In most
bench planes, it's easy to substitute a
heavier iron for a difference that will
amaze you. Eastern planes take this
concept to the extreme; the wooden
plane body is relatively light with a short
massive iron—quite the opposite of
traditional Western bench planes,

Since the iron is taking the full force
of the cut, its ability to remain stable has
a direct effect on the way the plane feels
while cuttingand on the quality of the

cut surface, Driving the iron into the cut
changes the pressure on the cutting edge,
which can cause it to distort and vibrate.
Changes in the grain direction in figured
woods, the naturally varable grain in any
board, the size of the shaving, or working
the plane at a skew all affect the pressure
upon the iren, OF course, a dull iron
increases the pressure, too. The thicker
the iron, the stiffer it is and the better
able it is to resist flexing and vibrating.

The invention of the double iron was
a major advance in the evolution of the
plane. The curved end of the cap iron
not only helps curd the shaving better
than a single iron alone, but the cap iron
also supports the cutting edge. In the
days when plane irons were commonly
thick and heavy, a cap iron was less
important because the iron was rigid
enough on its own. But when Bailey and
Stanley introduced a very thin iron
{presumably because it was easier to
grind and hone), a welltitting cap iron
became very important for best results.

Before thin irons became standard
issue, two versions of a thick iron were
common: parallel or gauged irons and
tapered irons. As the name implies, a
parallel iron is of equal thickness from
end to end. Today's thin irons are
parallel, too, but only about one-third
the thickness of the older irons. Tapered
irons have a distinct taper from a thick
cutting edge toa thinner topend.
Functionally, there is no difference
between parallel irons and tapered irons.
There is one subtle difterence, however,
over the decades of grinding and honing
the tapered iron gets shorter and the
cutting edge advances intoa thinner
section of the iron. This has the same
effect as gradually widening the throat.

Japanese irons are typically tapered
and, as with older Western irons, are
made by forpe-welding a steel cutting
edge to a wrought-iron or mild-steel



blank. Both materials are heated red hot
and hammered together at the anvil,
Originally this method in the West was
born out of economy, because quality
edge steel was usually imported and thus
more expensive and less available than
native wrought iron. Butthereisan
added advantage to laminated blades.
The wrought iron has a natural abilicy
to dampen cutting vibration and makes
tor a stronger iron by supporting the
harder and more brittle cutting edge.
Because of the support the mild steel
gives, laminated irons can be harder
{Rc62 on the Rockwell hardness scale)
than irons of high-carbon cast steel
(Re58-60] or a modern alloy, and hold a
better edge as a result.

The hardness of the cutting edge has a
major effect on its durability, how easily
it can be sharpened, and its optimum
bevel profile—certainly very important
characteristics. Hardness is always a
balance between a hard, long-lasting edge
that is also brittle and likely to chip
when torced into a knot or particularly
unyielding grain, and a softer edge that
has the necessary strength but doesn't
sharpen quite as keenly and dulls more
quickly with use, The harder the steel,
the larger the bevel angle necessary to
support the cutting edge. Honing a
steeper microbevel or honing a back
bevel are two ways to create a more
durable edge and improve performance
(see Chapter 4},

How do you go about choosing a good
plane iron if you need one? Fortunately,
few of us will wear out an iron in our
working lifetime; if we do, it will
probably be a common size for a bench
plane. Certainly there are irons available
in many modern steel alloys, each with
slightly difterent working characteristics,
With modern steelmaking processes and
sophisticated means of hardening and
tempering, plane irons have probably

THE QUALITY OF AN IRON

he search for the ideal

steel for plane irons has
been a difficult one. Iron is a
very complex material. Even
though smelting iron and
forging it into tools has been
known for 3,000 years, it
wasn't until the 18th century
that steelmaking was
mastered. Only a little overa
century ago with the invention
of the Bessemer process was
steel finally available in both
large quantities and consistent
quality.

Twn problems plagued
early attempts at smelting iron
and refining it into steel:
getting rid of the natural
impurities in the iron and
achieving the high heat
necessary For making steel,
Also necessary is a carbon
content between 0.5% and

1.5%, which gives the stee] the
magical ability to be hardened
and tempered. But as the
carbon content drops, higher
and highertemperatures are
needed, requiring sophisti-
cated furnaces and vessels to
contain the molten iron.

Caststeel, a superior tool
steel, was first made in 1742
by Benjamin Huntsman, a
clockmaker searching fora
method of making steel for
springs of absolute regularity.
He ook pieces of blister steel
(Swedish iron low in
impurities heated in charcoal
toabsorb some carbon),
melted them in a clay crucible,
and cast the steel into bars,

This steel had a more
consistent structure, perfect
for torging into edge tools.
[nitially only small amounts
could be made at a time, so it
was expensive. Because of this,
many early plane irons and
edge tools have a noticeable
weld line where an edge of
cast steel was forged toa
wrought-iron blank. As the
cast-stecl-making process
improved, costs came down.,
Later irons were entirely cast
steel and were so stamped to
mark them as of high quality,

There is no equal to cast
steel for its ability to take and
hold a keen edge. A modern
plane iron is almost certainly a
stee| alloy—some combination
of carbon steel and a small
percentage of tungsten,
vanadium, chromium, or any
of a half-dozen other
elements. Alloying elements
are added for many reasons: to
increase the steel’s hardness
and hardening ability, wear
and shock resistance, tensile
strength, or resistance to
corrosion, It isan incredibly
complex and subtle process,
where slight changes in
composition affect the quality
of the finished steel. Add to
this the uncertainty of the
hardening, quenching, and
tempering of the iron and you
can easily see why the quality
of an iron is of ten a matter

of luck.

FLANE MECHAMNICS
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(Bevel Down)

45* Common pitch
50" York pitch

Culting angle
ar pitch

Claarance angle
{pitch minus
bevel angla)

Cutting Geometry for Bench Planes

55° Middie pitch
60" Half pitch

A standard bevel
angle is 25° to 30 for
a fine and durable
edge. This leaves an
ample clearance
angle between 15°
and 20°, or more for
higher pitches,

A microbewvel creales a more durable
cutting edge.

hecome more consistent, but no better
than a good cast-steel iron of one
hundred or more vears ago.

Plane-iron metallurgy must involve an
clement of magic. Some irons are just
excellent—they sharpen easily and hold a
keen edge. Other irons range from
adequate to useless. Two irons that look
identical might sharpen and hold an
edge quite ditferently. This is due in part
to the differences in the way an iron is
made today—whether it is stamped out
ot a sheet of steel or carefully hammered
and forged by craftsmen who worked o
lifetime to learn this subtle art, | always
look for older cast-steel irons (usually
stamped “warranted cast steel”), and
the thicker the better [see the photo on
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po 18). Two of my favorite irons were
bought new on a whim at a hardware
store in Singapore for less than $3! There
15 o easy answer as to where to tind a
great iron, but vou'll certainly know it
when you do,

Bedding the iron

Whether thick or thin, double or single,
allirons need to have stable support
from the plane body to cut well.
Supporting the iron s the function of
the bed or frog, On most planes the bed
is cut forward of center so that there's
mare of the body mass behind and
supporting the iron, On wooden and
transitional planes the bed is cut right
into the wood body; cast-iron planes
have a separate frog cast and machined

and then screwed to the sole of the body
casting. The bed of wood-bodied and
transitional planes is cut at a consistent
angle right to the bottom of the sole,
which gives the iron support aver its
whole length and helps dampen
vibration, Any problems occur when
the bed is not true or is warped in such a
wiy that the iron doesn't sit flat and get
full support,

Two-piece trogs have their own
advantages and disadvantages. [f the
casting and finishing are done well, the
bed is a true surface and will prabably
stay Flat. Betore it s screwed firmly to
the sole, the trog can be slid forward or
backwardto fine-tune the throat opening,
Better planes allow for adjustment of
the frog without removing the iron,
which is a definite advantage. Any
weakness in the system comes from the
rigidity of the connection of the frog
the sole. The larger the surface area
between the two parts, the more stable
the connection. This is clearly seen in the
difference between Stanlev's Bailey line
of bench planes and the top-of-the-line
Bed Rocks (see the sidebar on the facing
page). Metal frops have one Further
drawhack; the bed s not a consistent
angle right 1 the sole unless the frog is
st in one exact position, which works
counter to moving it to adjust the throat,
This problem is discussed further in
Chapter 4 (see pp. 57-61).

Pitch and bevel angle of the iron

The pitch of the iron is the angle it
makes with the sole; the bevel angle is
the angle ground and honed intothe
cuttingedge of the iron [see the drawing
abovel Thetwocharacteristics are
separate but related. The pitch is often a
given—some planes are high angle, some
are lowangle, and most fall between the
twao. The bevel angle is variable within



BED ROCK PLANES

‘W’hm Stanley designed

a new line of premium
bench planes, they introduced
them with typical bravado,
declaring the Bed Rock “the
best plane ever made,” And
thev were right; Bed Rocks
were the best bench planes
Stanley orany of its
competitors ever made,
Although out of production
by World War I, today they
Are L‘.:l_ﬁll_'rl?." bl Iy,l-lll_ .!l ter |'| L

L8 L'll[l;"l_ LS .il'll.! LESETS :]l'll"“'.

F"(] I{L}kk‘w |'I'I1_|,:|'|[ ]]H'.'{' l"!ll_‘l,'l]

in production as early as 1895,

but they First show up as a
new product in catalog #28
(1902]. Initially there was
little difference between the
Bed Rock and Bailey line of

V.

bernch planes—they even
looked the same—except for
DNE IMPOrtant mprovement;
The frog of the Bed Rock was
greatly retined. Notonly did
the new frog mate with the
sole overa wider area milled 1o
close tolerances, but it also
fitted into a groove machined
to receive it, This eliminated
distortion or potential
misalignment between the
parts and resulted in a frog
that was securely bedded to
provide rigid support to the
iron. The plane worked a lot
better because of it

Bed Rocks soon had
another improvement,
Initially the Frog was secured
to the plane with bolts, just as

Bed Rocx planes were made in a range ol sizes from RE02 to #608,

with flat of corrugated soles,

BAILEY PLANES

itstill is in the Bailey line,
With the bolts loosened, a
tine-threaded captured nut
behind the frop adjusts the
trog torward or backward.
Atter 1911 Bed Rocks used a
moresecure clamping svstem
with two pinst |'|ruu;;'|'| the
Froginto the sole. Each pin has
a cone-shaped dimple in its
side. As the twoscrews with
tapered ends behind the trog
engage with the dimples, the
pins are drawn tightly down
By just backing out the screws;
the Frog could be moved
without first removing the
Irom asit 1'“‘111".] ||"1'|.| 4] !:lt' na
Bailey plane.

Many of Stanley’s patents
in theearly 20th century

involved improvements to
bench planes that first
appeared in Bed Rocks, Still
Bed Rocks were very similar
to Bailey planes; they shared
some of the same parts and
wereabout as heavy. To
further distinguish their Bed
Rock line, atter [914 Stanley
squared ot the tops of the
sides and vsed a higher front
knob. Numbered #6012
through #6068 {a # | size was
never made), Bed Rocks
could I:'I-I‘l‘ﬂlll_l,"_l‘ﬂ with Hat or
corrugated soles, The rarest
of all is the #5602
[corrugated ], but the other
sizes can be found and are

well worth the search.

The Bed Rock Irog (left) was an improvement on the Bailey pattern

froc (right), 1! has a largs, accuralaly milled bearing surlace, a groave

o locate the frog, and two large pins (0 sacure if,
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STANLEY SWEETHEART TRADEMARK

ecause trademarks are

apt to change over time,
they are useful for both tool
collectors and historians as a
means of dating manufactur
ing or ownership changes. One
such trademark stamped on

some of my plane irons had honor William Hart,

always piqued my curiosity:an  president of the company
“SW. surrounded by around  from 1884 to 1915_ 1t wasn't
heart. Just above the heart is until after the merger of the

the word *Stanlev” outlined

bya rectangular box combined trademark was
This is the so-called stamped on plane irons, and it
“Sweetheart” trademark first  continued to be used until
wsed in 1920 o commemorate 1934, Today some collectors
the merger of the Stanley Rule  buy only tools made during
and Level Company into this brief period, creating
Stanley Works, Stanley Works  demand at the yearly sale of at
was a huge manufacturing least one dealer where every-

company, producing a line of
goods from hardware to bulk

limits, depending upon the hardness
and other characteristics of the iron, and
how the iron will be used. Generally the
more acute the bevel angle, the more
easily the iron will penetrate and cut,
but at the risk of a more Fragile cutting
edge that can chip. The mare blunt the
bevel, the stronger and more durable
the edge, but also the more resistance to
the cut. Depending on the bevel angle
and the pitch, some planes will cut
hardwood with excellent results, whereas
others will work sof twoods more easily.
Small differences in either can be quite
noticeable.
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steel, Stanley Rule and Level
was manufacturing its well-
known line of carpenter’s
and mechanic’s tools, rules,
and levels. Stanley Works
started using the heart on its
hardware line in 1915 to

twocompanies that the

thing is Sweetheart vintage.

The Sweethearl trademark, shown with the catalog announcing the
acquisition of Stankey Aule and Level by the larger Stanley Works.

Muost bench planes have a 457 pitch
{known as common pitch), whichis a
compromise between good all-around
performance and relatively low cutting
resistance, The drawingon p. 46 shows
typical cutting angles at this pitch with
the bevel down and the iron sharpened
at 25% with a 5" microbevel. Lowering
the pitch has the advantage of easier
cutting (a finer edge “wedge”), but unless
the throat is vervtight or the wood easily
cut, some splitting rather than all cutting
of the fibers is going to happen. For
highly figured or hard woods where
tearout is a concern, a higher pitch of
50° (York pitch), 55° (Middle pitch), or
60° (Half pitch) works noticeably better.
The higher pitch curls and breaks the

Fibers more abruptly before they split.
For common-pitched bench planes, the
effective pitch or cutting angle can be
raised by honing a back bevel onta the
iron (see the top drawing on the facing
page). Unfortunately, a disadvantage of a
higher pitch is that the cutting edge will
also drag more and cut with ascraping
action that can heat and dull the iron
more quickly,

5o far in this discussion we have been
looking at pitch and bevel angles for
cutting along the grain of the board. The
mechanics for cutting end grain are quite
different (see the bottom drawing on the
tacing page). When cutting the ends of
the wood fibers, a low angle theoretically



works the best. Tearout is much less ofa
problem, as is concern about curling the
shavings, because end-grain shavings are
naturally weak and break apart
themselves. The lower the cutting angle
and the lighter the cut, the more easily
the end-grain fibers will cut, rather than
deform and break. This is the physics of
low=angle planes. Commonly without a
cap iron and with the iron bevel up, low-
angle planes work well for more than just
end grain, especially if they have an
adjustable throat.

The limiting factor with low-angle
planes is the bevel angle of the iron.
Again it comes down to edge durability
versus the easier cutting of a fine bevel,
Good irons can be beveled at 20° and
possibly even a few degrees less without
risk of chipping the edge, Assuming the
pitch of the body is a given, the only
other way to improve performance
further is to back-bevel the iron 5° or so.
This reduces the clearance angle and
further reduces the cutting angle, while
still keepingthe overall bevel angle at 207,

While back bevels are quite useful,
| find that | rarely hone my irons with
them. By the time [ learned and
understond the technique, | had already
collected and tuned an assortment of
high-angle planes that worked extremely
well. | use scrapers often, too. With no
new bench planes available with a pitch
above 47", hack bevels might make the
difference in some woods between a
smoath or torn-out surface. If ] had a
limited number of planes to work with,
[ would certainly back-bevel the iron on
a heavy smoothing plane and keep it
handy for when nothing else seemed
to work.

Back Bevels

Cutting
angle A 5° back bevel ralses
the effective pitch 5°;
the major bevel angle

remains unchanged,

Claarance
angle

Cutting Geometry for Low-Angle
Block Planes (Bevel Up)

A 207 pitch and 25° bevel
angle make the effective
cutting angle 45°—no different
from a banch plana.

Cutting angle

Clearance
angle {equal
to the pitch
of the iron}

Forlow-angle planas tuned to slice
az2° end grain, & 12° bed angle and &
cutting fine bevel of 20° give an effective
angle culting angle of 32°—a noticeatie

difference.

20" bevei

12° bed
angle

FLANE MECHANICS
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TUNING A PLANE

But before you come to use your planes, you must know how to grind, and

whet them, for they are not fitted when they are bought, but every

Workman accomodates [sic| them to this purpose, as if it be an hard wood

he is to work on, he grinds his basil to a more obtuse angle, than he would

do for soft wood.
— Joseph Moxon, Mechanick Exercises (3rd. ed.), 1703

Paning with a well-tuned plane can
be one of the mostsublime pleasures

of working wood. And tuning a plane
isn't all that dif ficult, Anyone who
works with wood has the practical skills
necessary; what isof ten missing is the
information about what to do and how
todoit.

Every plane needs tuning sometime.
Just because a plane is new doesn’t mean
that the sole is Flat or that the parts were
properly adjusted into harmony at the
factory. You expect that the iron needs
sharpening, but when you start
checking, chances are you'll find other

parts that need tuning to achieve that
smooth performance you're striving
tor. Just because a plane is old and well
used doesn't mean it's tuned either.
The craf tsman who owned it befare you
might not have known any more about
tuning than you do. And planes don't
stay in tune forever, [f you're lucky, the
plane just needs a thorough cleaning and
its iron ground and honed, It's more
likely it will need a few hours of wark
some rainy day.

Some planes are going to be a
challenge to tune—every aspect is going
to need attention, No matter what

Fke sharpening stones, made by Pike Manufacturing Co. of Pike
Station, Maw Hampshire, were designed to be carned in a tackle bax

or oolbox for touching up plane irons.

condition your plane is in, [ suggest you
start at the beginning and check and
tune the parts as they are presented in
this chapter: Tighten and shape the
handles; check and flatten the sole if it
needs it; take the frog apart, flatten the
bed, and become familiar with adjusting
the throat by moving the frog grind,
hone, and flatten the back of the iron;
and fit the cap iron and lever cap to the
iron. The work can be tedious, but none
of itis hard, and the results will last a
long time. Even a little thing like
smoothing a handle will be felt every
time you pick up vour plane.
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Handles on Bailey-
hype banch planes
are secured to the

Tuning Handles

Tightening and shaping the handles isa

good place to start tuning fora quick body with threaded
I - " T ! rods, The easiest
sense of accomplishment. The handles _

way 1o tighten a

that usually need attention—the rear
toteand the front knob—are those on

loose lote or knob is
1o shorten the rod or
1o add a shim under
the cap nut,

Bailey and similar bench planes and
transitional planes. MNothing is worse
than a tote that wobbles around as vou
try tosteer the plane down a board,

The locsening problem arises from
the orientation of the tote's grain
[parallel to the sole) Although the grain
orientation does ensure a strong handle,
it makes it prone wo loosening as the
wood shrinks. A steel rod within the tote
secures it to a boss cast into the plane's

body (see the photo at right). The

natural ﬁwﬁ”ing andsh rilli:ing of the
wooden tote work against the rod in
much the same way thata wooden
handle eventually comes loose ina
hammer head. The most secure totes are
attached with an extra screw through
their base or have some other means of
alipnment besides the threaded rod.
Fortunately, the remedy for a loose
tote is a simple and reasonably
permanent one, The steel rod 15 threaded
on both ends; one end screws into the
bedy, and the other has a cap nut that
SUTEWS Llnwn intoa recessin the Lop of
I'.}w Lote asat Lhrr'.'n;lh anlo [ht' rud. "'r"-:1|,1
cantry h[lll;:H'iHH L the nut, but chances
are this won't do the trick: [.]!'-\.'I!:Iil}-' the
nut screws to the end of the threads and
the tote is still loose. Instead, | either
grind the steel rod Y4 ine or so shorter or
shim the nut with a small steel, brass, or
leather washer, If there is an additional

screw in the tote's base, tighten this up,

Handles thal are cul as an extension of the infill, such as this beautiful tote on a Norris smooth- too. Should youever need ta repair a
ing plane, never come loose. In the smaller English bulinosa rabbet plane in the loreground cracked or broken handle, disassemble

& y pcba s To a sacura handie. :
Iha wadge extands 1o lorm a sacura hand the handle, clean tht}(!]!‘l'[. and then p__luc

it together with-cpoxy
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The front knob rarely comes loose,
because the grain runs along its length in
a strong and stable way, If the knob
loosens and tightening the bolt that
secures it doesn't help, you could try
shortening the bolt slightly or shimming
under the nut as for the tote,

Loose handles are less of a problem
on wooden bench planes. The tote s
usually Firmly mortised into the body
and secured with a screw, a bolt, or pegs.
Most wooden bench planes have no front
knob. One type of wooden plane you'l]
never havea problem with is one where
the tote and body are cut from the same
stock, as on better molding planes,
tongue-and-groove planes, and British
smoothing planes where the toteis an
extension of the infill (see the bottom
photo on the facing page).

As part of the tuning process, | also
recommend shaping the handles o fit
your hand. Part of my love of old wols is
that the handles feel wonderful—I can't
resist the silky feel of polished rosewood
or beech, carefully shaped and finished,

The grip is so comfortable that [ forget

about holding the plane and concentrate
instead on using it. Mew totes are much
squarer, rounded only ever so slightly.
There's little chance that vou'll weaken
the tote or knob by shaping, so go at it
with a rasp, file, or scraper. On new
handles [ always like to strip ot the
varnish finish while I'm at it, but this is
taste, Round all the

a matter of persona
edges until the handles feel just right,
and then wipe on a coat of tung oil or
paste wax.

Flattening the Sole

There is no universal rule that planes
must have perfectly flat soles to work
well; in fact, there is a whole tradition
that believes just the opposite. Fastern
crattémen regularly shape the soles of
their planes in o very shallow, wave-like
pattern with special scraping planes, by
relieving some of the wood between the
toe and throat and heel and throat. | am
less familiar with this tradition, but | do
know that reficving the sole doesn't

Check tha llatnass
of the sole with a

straghtedge.

affectthe way the plane worksand
rmakes teui ngt hesoleeasier, The lor 1geT
the plane, the less critical it is 1o have it
flat along its entire length. What's
important is knowing ushere the cole
needs to be tlat and true.

There are two aspects to the "flatness"
of the sole: its truth down the length and
across the width and any potential twist
or winding along the length. Before you
start lapping the sole, use g straightedge
and feeler gauge to test how flat the sole
r:_':]”}' ie. Hold the p!;,ll'l-l,,' urm'igl:'-ciuwn
up tora window or bright light with an
accurate :;I:raighlﬂ‘lgt' against thesole and
sight along the jointbetween the vwo
[see the phota above). The faintest hais
of light is somewhere around 0.001 in.—
well within acceptable tolerances. Where
there are larger gaps, try difterent-
thickness feeler gauges to get an idea of
how much of the sole vou'll need to lap
away. Also Flip the straightedge end for
end and use the opposite edge to see it
there is any variation inyour straightedge
that might be misleading you. On used
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Sight across & par
of winding sticks (o
detect any twist in
the sole.

planes there's a good chance that the sole
is worn just ahead of the throat and at
the toe and heel The area in front of the
throat wears From the friction of
pressing down the wood fibers as the
shaving is forced through the throat,
While a totally Flat sole is not
ahsolutely necessary, having one without
any twist is a must. No plane will work
accurately if it rocks from side wo side on
atwisted sole. Check the sole for twist by
sighting across a pair of winding sticks,

M CHAPTER FOUR

as shown in the photo above. {For more
on wsing winding sticks, see the sidebar
onp 101.)

Even the soles of new planes need
tuning, One explanation I've heard for
the poorer quality and warped soles of
modern cast-iron planes is the use of

inferior cast iron—some of it recycled.
Others claim that the fresh castings need
to be "seasoned” just as wood does betore
the sole is milled flat, and more care
could be taken with the milling, too.
Even with virgin cast iron, I'm sure that

at the height of Stanley production
some of its planes were sold without
totally true soles, It's easy enough to
check the sole as part of tuning each
plane, and every few years to check the
ones that see a lot of use, Cast iron, steel,
and bronze do wear, especially when
planing hardwoods.

CAST-IRON SOLES
Flattening a cast-iron sole can be tedious
work. One solution is to take your planes
tora machine shop, which is easier than
hand lapping but a lot riskier. The
biggest risk is that too much will be
taken off the sole and the whaole plane
body will be cut unnecessarily thin
around the frog or the throat will be
widened. Since planes are not tools that
most machine shops are familiar with,
take extra care explaining what yvou
want, or better yet work with them.

A far sater (but slower) method is to
lap the sole on a lapping table, which can
be as simple as a few sheets of sandpaper
taped to a piece of plate glass (Y4 in. thick
minimum) or a flat surface like the bed
of a jointer or a table-saw top. Silicon-
carbide or aluminum-oxide sandpaper
waorks well. For a sole that needs a lot of
work, start with 80 grit and work up to
as fine a grit (at least 220 as your
patience will allow. Another alternative
is to use flexible sheets of diamond
abrasives (backed with pressure=sensitive
adhesive) stuck toa piece of plate glass or
a Flat steel bed. These abrasives are
available in three grits: 200, 400, and
B0, Some tool catalogs sell special steel
lapping plates for use with silicon-
carbide powder, but these are expensive
and too short For any but smaller planes,

I most of ten lap plane soles on a piece
ol scrap plate glass with silicon-carbide
powder and kerosene as a lubricant. Itis
a little messy, but the abrasive cuts
quickly. The glass eventually does wear



hollow, so L either Hipitoveror get a
new prece, 've heard thata thin sheet of
hard plastic on top of the glass works
Ve hﬂ_" Ler |:1t'L A5 thﬂ_' a'l!'lTﬂ.‘\.l Ve pa rtil. |‘|.'5'\|
get embedded in the plastic and are held
in place.

Before vou start lapping, back of f the
iron and tighten the frog, Don't remove
the iron and the frog because they
create stress on the sole that could affect
its Flatniess if they are taken out When
lapping the sole (particulary on small

planes) be especially careful to keep the

plane pertectly tlat on the lapping table,
with the pressure about in the middle of
the plane. | take a few strokes in one
direction and then rotate the plane end
forend and E'.I]J the sole an fqu:ﬂ amount
in the same direction. With care, you can
work side to side too, first one way and
then the other, making sure you keep
even contact on the lapping table and
don't rock the plane After a dozen orso
strokes the sole will clearly show the high
areas as lighter metal or contrast against

Whan lapping

the sobe of a plane,
keep the plane

flal on the lapping
table and thea

Cressure even,

A lapped sole
shows consistent
lapping marks

(the dull surfaces),
especially al the
critical aregas of the
toe. heel, and just
ahead of the throat,
This soke needs
more lapping., but
il's getting close

the unitorm milling marks on thesoleof
new or little used planes,

Keep |ap;:'il1g until the sole is eithera
conststent color, or at least the areas of
the toe, !'II:'L"L and in Front of the throat
are lapped level, Check the sole often
with a true straightedge. The rougher the
work you expect to do with the plane,
the ess perfect the sole needs to be down
its entire length, especially tor the longer
bench planes. Don't worry about smiall,
low spots in the sole. The soles of small
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planes need to be flat, but flattening
them should be casier considering their
size, Take extra time with your smoothing
planes and with planes meant to cut

with a lot of accuracy, such as shoulder
planes and rabbet planes.

If you intend to use a block, miter, or
jack plane with shooting boards, take the
time to square either or both sides of the
plane body to the sole. Shooting boards
are jigs for holding the work in various
ways 0 that edges or miters can be
squared or trued (see Chapter 7). Since
the plane is used on its side and the sole
is vertical, having the sole and sides
perfectly square to one anotherwill
ensure more accurate cuts. Check the
sides and sole for squarenessfirst with a
square, and then lap each side Favoring
the position that will bring the side and
sole intosquare with each other.

While not the most enjovable work,
flattening the sole is rewarding—your
plane will work better and with more
accuracy. Moreover, once a tool is put
into shape it will stay that way a long
time, perhaps for many years. It is good
rainy day work that you can start and
come back toas the spirit moves you,

WOODEN SOLES
The sales of wooden planes are far less
tedious to condition, which is
convenient considering that they need
attention more of ten. The fact that wood
is sof ter than cast iron and more easily
worn out of true is only part of the
reason. Seasonal humidity changes affect
the sole, as does moving the plane toa
different climate (as when importing
English tools] oreven leaving the plane
lyingin the hotsun.

Take a good look at any old wooden
bench plane and chances are you'll see
what happens atter years ot retlattening
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Flaiten the sole of a wooden plane against a long jointer held upside-down n a vise.

the sole, Since the greatest wear takes
place ahead of the throat and the throat
is well forward of the center of the sole,

years of reflattening the sole cuts the toe
fasterthan thesole and the body becomes
wedpe-shaped. Every shaving taken of f
the sole also widens the throat and the
plane cuts more poorly, to the end thatat
some point the plane either needs a new
sole or a new throat piece (explained in

Two ways fo repair
A wiorn woodan
soe are 1o inkay a
throat piece (as on
the: jomnter at lalt) or
to glue on a whole
new sole (as on the
smoother at right),

the section on adjusting the throat on
pp. 61-62), or must be kept foronly the
roughest of work.

Check the sole first with winding
sticks and a true straightedpe to see if
you are dealingwith a twisted sole as
well as one worn out of Flatness, Make
sure the iron is wedged into place just
shy of the throat opening, so that the



pressure it exerts on the sole will be the
same as when the plane is in use. Ifitis
not, it could later cause the sole to bulge
out just underneath the iron.

The truest way to flatten the sole is
to push the plane across a jointer plane
clamped upside-down in a bench vise (see
the top photo on the facing pagel. Keep
checking the sole with astraightedge and
winding sticks. Small adjustments can be
made with a very finely set block plane
or a seraper. You could also use a lapping
table and sandpaper. The sole can be
seraped ever so slightly hollow in the area
fust Forward of the heel and shy of the
throat, and the same amount between
the throat and toe. Chamfering the
edges where the sole and sides meet will
eliminate a sharp edge that could
splinter or mar the planed surface if the
plane should accidentally be tilted onto
its edge while planing. The chamfered
edges will also feel better in your hand.

Some wooden planes are worth
repairing with a whole new sole when
they are worn to the point that the
throat is too wide or when some other
defect needs correcting. I've even done
this to worn molding planes when |
wanted a new sole profile (see p. 194).
Repairing a sole is not difficult. Toadda
new sole, plane the old sole Flat, with the
blade wedged in place as for truing it,
and then glue on a new sole at least
¥ in. thick—even thicker is better.
Dense, cily woods like rosewood, ebony,
ar cocobolo work very well; just take care
to plane the mating surfaces before
eluing for the best bond, Yellow glee or
epoxy works fine, Make the new sole
oversized inevery dimension and later
true it to the original body and carefully
drilland chop out a tight throat opening,
Fine-tune the throat with the iron
wedged in place. Finally, chamfer all
around the edges of the new sole.

Adjusting the Frog
of Metal Planes

Early on in the development of the cast-
iron bench plane a wide variety of
different trog designs were proposed and
patented. Some frogs were cast integrally
with the plane body, others were a
separate casting Hited to the pline later
[see the photo below ], Today vou are
likely ta come across either of two
adjustable frog designs: a Bailey frog
commeon in Stanley, Record, and most

bench planes, and a Bed Rock frog tound

in Htulllt‘}."a line of Bed Rock planes {see
the'sidebar on p.47).

Both frog designs are separate castings
with a bed milled tlat and another
milled area on the frog's underside
where it mates with the sole, The Bailey
Frogscrews directly o a thickened part
of the sole casting. On planes made af ter
19414, the frog can be adjusted forward
and backward with a Fine-threaded
screw, once the hold-down screws are
loosened, Moving the frog Hine-tunes the
throat opening, but the iron must be

rernoved First to expose the screws,

-

The frst patanted castiron plana, Hazard Knowlos' plane of 1837 (at rear), had a frog cast

3

integrally with the body, Anather early cast-ron plane, a Birdsill Holly smoothing plane of 1852

{toreground), had & frog added to ine plane and connected with the tole far beller support
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A Bailey frog &
adjusted by
loosening the two
hold-down screws
that secura it to the

sola casting

A Bed Rock

frog has a large,
accuratety miled
bearning surface
and fits within a
groove thal keeps i
perfecily aligned
It's secured with an
ingenious system of
two pins lighlened
wilh scraws from

ehind the frog

98 CHAPTER
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Good cutting performance comes
trom a well-secured frog, ['ve had only
one problem with a Bailey frog over the
years, but it was serious enough to make
the plane vseless. A previous owner had
overtightened one of the screws that
secure the frog to the sole and stripped
some of the threads, It's easy to see how
this could happen, considering the
sof tness of cast iron and the shortness of
the screws, My solution was 1o cut the
threads slightly deeper with a bottam
I.Ir'!, j'l]"||. 1'|:I(:l|]j.:|"| Ly HF.II'F |-||:'l||.| I.'d '\'n'h h i
slightly longer screw. If this didn't work,
| Was HL:II.]II.'I LDy 1.:'\. '|.;.|E'l]'|ir||.'l'|.i|.|.'.|'l':'l.|"\I LIE
b~ i.lr],::'r ..I:Hl L0 fo s | |'|i“_|,.'\ﬁ"|' |"Il.?|l.|-~]l:'l"-\.=|
HTEW, I r'l'lt"l:ll'i';:lll t]i'ih r’-rl.:llsli"ll:l I"i"lT [I'I{'
lesson it tells—don't overtighten the
sCrews that secure the fj'u;.'r

The Bed Rock frog is an improvement
over the Bailev design in three ways: The
frog bears on the sole with a larger milled
flat and thus is more stable; it fits within
a groove, which keeps it perfectly aligned
with the throat; and it is held ta the sole
with two pins that have conical dimples
in their sides, Two screws with tapered
ends set in the sole behind the frop
secure i as the screws ETIRALRE N the
l.tlr'l'll "'ll"‘| Tl:'ll.' |:Iir|‘| are l'.ir.l"-'\ 18} (il}'n'-'li"-\'i!]d
and tightly lock the frop. The beauty of
this systemm is the :||¥i}iL_'.' T :s-.]_ll.h‘t the
Fa og without having to remove the iron
and the frog's strong positive connection
to the sole.

Beftore ad justing anything, remove the
frogand lightly lap or tlat-file the bed
(thesurtacetheiron lies ond to take out
anv burrs and check that it is reasonably
true and flat, {You can also Hle the bed
with the frog in place, as shown in the
photo at left on the facing page.) The
depth-adjuster lever and the screw that
holds the lever cap are in the way;
remiove the serew and work around the
lever, Check that the areas where the

I FI.!",\_'|.,I1IL[ ‘rl'lll' mate ane o |l‘;tl'| H[II,,E | r(,'(,‘-llr



l'ﬁl] s, 00, H{':I.‘h‘-ﬂ:'l.'l'l h!t' tl'lt‘ i TUR int |'|l'

}1|:-| e and h:lrt*l}' tighten the screws that
seCure 1t

Atthis point, [like to run a small,
tine File into the throat and check that
the bed angle of the sole at the back of
the throat is the same as the frog bed
angle. Adjust the trog by sliding itor
screwing the ad justing screw: backwards
opens the throat, forwards closes it By
sighting down the bed and looking at the
throat opening or the sole at the back of
the throat, vou can see if the frog is

File: the frog tat,
after first removing
ihe lever-cap screw.
Work-mbo the throat
io true the bed io a
consistent angle
right 1o the sole:

slightly tilted out of alignment. Getitas
straight as you can {parallel with the
front of the throat). Holding the flat side
of a small straightedpe against the bed
and into the throat will help (see the
photoat rightabove), oryou can put the
iron back in and look at the throat
opening, Where yvou should set the frog
depends on the work vou expect to do—
the section that follows will help vou
decide, Carefully tighten the hold-down
screws when everything is aligned,

Slaht into the thepat along the frog, chackng that the frog and the
bavel of the sole are aligned. Use a small straightedge il necessary

Adjusting the Throat

IF you have only a few planes, you could
be changing the throat opening of ten—a
natrrow throat for fine work, a wider
throat for rough work and coarse
shavings, If, like me, you have the luxury
of owning several planes, you can set
cach plane with a ditterent throat
opening and choose the best plane for
the work: a smoothing plane with a
narrow throat, a jointer with a medium
throat, and a jack with a coarse throat
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Fine-Tuning the Throat and the Frog

BAILEY PLANES BED ROCK PLANES
Bevel the front of
the throal for easy
escape of shavings.
The frog and the bevel The frog extends right to
of the sole should be the sole, giving exceflent
in alignrment, support to the iron and
Gap behind IR s
iran
WOODEN PLANES

Setting the frog too far
back leaves the iron
unsupported, causing
chatter, Bed (one
continuous
slope to sole)

/

The throat of most
wooden planes is
already beveled to help
keap the throat tight as
the sole is resurfaced,

Sefting the frog too far
forward feaves the back
of the iron unsupported,
again causing chatter.
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With an adjustable toe piece, common
on block planes and some other specialty
planes (see the sidebar on p. 113}, vou
can have an even wider range of choices.

CAST-IRON PLANES
Setting the throat width on a cast-iron
plane does involve some trial and error,
given the unigue shape of each throat
and the way the shavings curl within it
Betore vou adjust anything, make sure
the front of the throat opening is straight
and bevel it slightly to help the shavings
pass snoothly out of the throat, With
the Bailey-type frog, remove the iron and
eitherslide the Frog forward or backward,
or move it with the adjusting screw,
Retighten the screws and reassemble the
iron and lever cap.

Bed Rock Frogs ad just in the same
way, with the added ease of nothavingto
remove the iron. For fine smoothing
work a throat opening just shy of Vs in,
is good, for general bench work between
Y32 in, and Y in,, and For rough work
wider still. One rule of thumb that
makes sense is to set the throat a lictle
wider than the thickness of the shaving
youexpect to cut. The narrower the
throat, the better it is able to support
the chip as it is broken and curled and
the smoother the finish in ditficult
grain. Just don't try to take too thick a
shaving with a fine throat—the plane
will quickly clog,

There is one more subtle difference
between the two types of frogs that you
should keep in mind when adjusting
them. The front edge of the Bed Rock
frog mates with a part of the sole
thinned down to receive it, whereas the
Bailey frog has a noticeable thickness of
sole under its front edge (see the drawing
on the facing page). If either frog is
moved too far back the iron will bed
against the beveled part of the sole and
not the entire frog, Moving the frogwell
forward eliminates any support that the

back of the iron gets from the beveled
edge of the sole. Either way the iron does
not getadequate support, causing it to

cut unevenly, or “chatter.” The design of
the Bed Rock frog allows for a greater
range of throat adjustment without
causing a problem,

WOODEN PLANES

In keeping with their simplicity, wooden
planes do not have an adjustable frog,
but the throat can easily be tightened,
The throat opens over time due to
flattening of the sole, wear, and the slow
thinning of a tapered iron. (The back-
ward slope of the throat helps slow the
rate of opening.) To close the throat,
pack out the bed behind the iron with a

thin sheet of copper, leather, or even

Toinlay a throat
piace, pasition the
patchon the sola
and scribe arocund it
with & knife, Chisel
ar rout out the
recess 1o a depth
glightly less than
the thickness ol

the patch.

dense cardboard—whatever it takes to
shim the iron enough to tune the throat.
If you use a thick shim, the wedge might
need some careful adjustment with a
block plane,

When the throat is really worn or
has grown too big, another alternative is
to glue on a new sole {see p. 57 or to
cut out part of the sole and fit in a throat
piece (see the photo on p, 56). The
same type of throat piece (only movable)
is sometimes found on well-made
European smoothing planes, The beauty
of a throat piece is that it is replaceable
and it can be made out of a dense wood
that will hold up w the extra wear on
this part of the sole,

Tofitin a throat piece, start by
cutting out a patch to inlay into the sole,
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The new Ihroat piece an 1S lignum-vitag smoothear s secured In

place with glue and screws

with the throat edge as wide as the
throat and gently tapered toward the toe,
A thickness between Y in. and ¥ in.
works well. 5-.|_u.|.r1.' the L‘LJ;.',n.'.& with a hlock
plane, and then lay the piece into
position just ahead of the iron. Make
sure to position the patch close enough
to the iron so that when recutting the
throat some of the patch will be cut
away, Mark around the throat piece with
a fine knife (see the photoon p. 61, and
then chop and chisel a recess to the lines
slightly shallow of thethickness of the
patch. ltis not vital that the fit be perfect,
because the ]1:_1.1-:|| will be held in |'I|:Ll.'.{'
with glue {and with countersunk screws,
too, it you prefer). Back up the thin
patch with a scrap block when gluing
and clamping it in place. When the glue
has set, plane the patch down to the level
of the sole, either by passing the plane
over an upside-down jointer clamped in
a vise or by using a smaller plane,

T cut the throat, remove the iron and
enlarge the opentng with a Hne sawblade
ar chisel. Keep paring it and checking
with the iron in place. Erron the side of
tow tight and try the plane to get the best
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opening. You can always enlarge the
throat slightly later,

In his book Japanese Woodworking
Tools (The Taunton Press, 1984), Toshio
Odate describes a Japanese method of
closing up the throat with a sliding
dovetail key. The key drives through the

l'.u:-;|1_.'n| the [1|‘1r1|.~ toward the fron and at

an angle roughly equal tothe bed angle,

I can imagine that it takes some care to
fit the key precisely, but otherwise the
method is |‘.|P:Jl.lt'li-l.ll|:~' ﬁimph' and allows
for continued rl'r.l:ﬂh'sliilg of the sole
without h'ldt':tirlgtjl.t‘ throat, | ';»'.L.\-JLH.‘]-._‘.'
enough to find such a throat repair on an
English miter plane—a plane that greatly
benefits from a tight throat [see the
phota below), | also have a Chinese plane
with avariation on-this theme; it has a
stee] dovetailed key fitted just ahead of
the iron where it will hold up to
maximum wear and keep the throat
consistently fine

Sharpening

It you ever want to get a heated
discussion going among woddwaorkers,
just mention the subject of sharpening,
Evervone has an opinion on waterstones
versus oilstones, hollow grinding, micro
bevels, and every aspect of sharpening
technigue. To some it almost borders on
religion. So Pl jump into the fray with

MY opinions.

An ingenious way 1o tighten the throat on a wooden plane is with a wedge-shaped key et

Inta tha body,

tightens the throat slightly.

5 an lhis English miter plane. Anytima the sala is jonted (it drivirg the kay n



The sharpening debate really heated
up about 20 yvears ago when natural
lapanese waterstones with their unigue
sharpening abilities came on the market,
Mow with new, synthetic waterstones,
which are less expensive and very
consistent, more and more woodworkers
are trying waterstones and liking the
results, Affordable diamond and ceramic
stones have recently added more
sharpening possi bilities, with long
wearing surfaces of many grits that cut
quickly and stay Flat. Still in the debate s
the more conservative crowd who
learned how to sharpen with vilstones,
like the rﬂ'.t'.u|1.ﬁ, and see no reasan to
change. | have to admit to falling some-
where between all of these camps—I like
the rapid cutting of waterstones, | use
diamond stones for some sharpening,
but I'm most comfortable on my
oilstones. Really it all comes down to
habit: We tend to stay with the stones
and technigues we learn Hrst

There is even more to the sharpening
debate besides stones, Nearly every tool
l;_';lt:||.ng wioald love 1o sell wiu machines
and jigs to make your Hhurp{'ning |;|m'u.'t|-u'r
and maore accurate, You can buy
motorized grinders, some of them water
cooled, and a whole variety of grinding
wheels. You can sharpen with narrow
belt sanders and buffing wheels, And
there are sharpening jigs that support
the iron at a consistent bevel and gauges
to check the bevel angle. However, with
good sharpening technigue, you can
pet excellent results with s minimum
of gadgets.

Sharpening 15 one of the most basic
woodworking technigues, It abfects the
waya tool cuts, the ease and accuracy
with which it works, and how sately itis
used. MNatu rﬂ“.}' asharp tool cuts with
less resistance: it's the dull tool that takes

Ty {'FH!I’! .'{IHJ. 'i.H TN |1I'-I"‘II'|.E|I Lo

slipping, Causing you injury or ruining
yiour work, But sharpening takes time 1o
master—no matter how Lnng WL have
been at it there is always more to learn.
Understanding the pracesses of grinding,
shaping the iron, honing, polishing, and
flattening the back is only part of the
story. The hardest part is training your
hands, arms, and eyes to work together
ethiciently and accurately. Relving on jigs

A waler-lubricated treadle grindstone was the
1ather {0 modesn high-speed and smalar
stoned verskons.

or gauges is one way to train your eyeand
get consistent results, but | feel that
ultimately vour body {s the best jig and
good results come from relying on
coordination and observation

GRINDING THE BEVEL
The tirst step in sharpening any iron is
grinding a consistent bevel angle. The
fastest method is to use a motor-driven
grinding wheel—a usetul tool in any
shop—though the bevel can also be cut
on coarse stones, My grinder s a simple
shoprade attair made from an old
washing-machine motar drivinp‘ i pair
li‘:l!‘ ".'I.'i'lt"l.'l"! TTI-I.I'I.JI'I’.t'\'d L an ;irh-nr {‘;{\I:' li'ﬂ'
phioto helow). The wheels are 6-in.-dia.
G-grit and 120-grit aluminuem oxide,

It isn't a fancy grinder, but it does every-
thing | need, A Step up wortild be a
Ya-hp Baldor grinder with a pair of 8-in.

The fastest and
most accurate way
1o establish the
bavel angle is louse
a motor-driven
gnndear. In this mno-
frifls setup, the wan
rests In a simpia jig
that is movabka
backward or forward
ter grind different
bevel angles.
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BENCHSTONES

Ym:l can spend a lot of
MaOney 1 a |'|l!1'1"l.' (e
sharpening stones, but how do
vou choose the ones best
suited to your skills and
needs? How are oilstones
different from waterstones?
What about synthetic water-
stones, or for that matter all
man-made stones compared
to natural ones? To under-
stand some of the immediate
differences between
sharpening stones, the best
plai_'l." to start i to look at their

physical qualities.

Physical qualities

Of all the many hundreds of
r1:il1]r:|”}' CHOCLIT rir1i|: hlll'l':"!'\-l
l.:llllrn' d h.‘in-i“.ul 'L'l?”'fll'l'i”l' []it'
Five gualities that make them
really useful for sharpening:
the size of the particles, their
shape, hardness, and tough-
ness, and the strength of the
bond that unites them. A
I:'I[‘ilT:ﬂ_'hl' masler « r.'l+ LSEman
would add the more subtle
qualities of color and pattern
to Lhis list.

Particle size: Most
desirable for consistent
sharpening abrasion is a stone
of uniform grit that's freeof
larger [ articles (anomalies).
Matural waterstones have an
amazingly consistent particle
size, praded by the ancient
rivers that deposited them,

Shape: Sharp, angular
particles, natural or man-

'"TER FOQ LR

Matural waterstones are quarried sedimantary rock, each with slight differences in hardness, grit size, and

color, Despite their subtle flaws, natural stones are rare and can sell for many thousands of dollars.

made, cut faster than ones
that are more rounded
Hardness: Particles need to
be hard to abrade tough steel
and hald up to wear,
Toughness: Particles rmust
be tough enough to withstand
the pressure and forces
generated during sharpening,
Yet some particle breakdown
is desirable on Finer stones to

polish the cutting surfaces,

Bond: The "glue” that holds
the pa rticles Lugvthvr is oneof
the most important qualities
of a stone. If the bond is too
strong, itdoesn't alloww the
particles to wear away and
expose a fresh surface; if the
bond is too weak, the stone
wears hollow more quickly.
Waterstones have a weak
bond; oilstones and ceramic
stones a strong bond.

Mo stone is going to be
perfect for all of your sharpen-
ing needs. A coarse stone used
to hone out a nick or roughly
refine a bevel will have very
ditferent characteristics from
a finishing stone used to
polish the edge, At the very
beast, vou'll need a few stones
of different grits: a coarse
stone, a medium stone, and a
Finishing stone, Whether you



use oilstones, waterstones, or
newer diamond and ceramic
stones is a matter of personal
choice and budpet. Try out as
many as you can, because once
yousettle on a system there is
a good chance you will stick
with it for a long time.

Waterstones

At one time, all waterstones
were natural stones. Stones
were known and named
depending upon the strata
they were quarried from, each
with slightly different
characteristics and sharpening
abilities. Master blacksmiths,
in a tradition that mixes
science and spirituality, even
went so far as to specity which
stones should be used to
sharpen their particular tools,
Matural stones are still being
quarried in Japan, but the
better ones have become very
expensive—sometimes costing
many thousands of dollars
each. Are they worth it,
compared to a good man-made
waterstone? Although the
ones [ve used gave no better
edge to my tools, they
certainly had a wonderful
silky feel. Some believe that
the cutting action of natural
stones sharpens Japanese toals
better than any others.

Today, the better man-
made waterstones are of a
quiality and consistency nearly

equal to natural stones at a
much lower cost. Some
synthetic stones are made by
grinding up natural stones,
mixing in some sort of binder
{clay for one), and firing it.
Others are made by fusing
manufactured abrasives
together, The resulting bond
between the particles is
intentionally weak, so the
cutting surface is constantly
being renewed and the stone
cuts easily and rapidly. The
drawhack [for natural stones,
too) is a relatively soft stone
that wears rapidly and
regquires more frequent
maintenance. Fortunately, this
is not a difficult chore (see the
sidebar on p. 70). A useful set
of stones is 800x, 1200, and
6000, To see if you like water-
stones, | suggest buyinga
couple of inexpensive
combination stones with a
different grit on each face.
Alubricant is necessary
for any stone to wash away
the worn abrasive and metal
particles (called “swarf").
Using water as a lubricant
with waterstones has its
advantages and disadvantages.
Waterstones need to be soaked
in water before they can be
used, which can take a few
minutes. [f youstore your
stones in water, another
option, you run the risk of
freezing (and ruining) them in
a cold shop, While I like their

fast cutting, waterstones are
messy. 've never been totally
comfortable with all that water
around my polished tools,

Qilstones

The main difference hetween
oilstones and waterstones is
the particle bond. Qilstones
are more tightly bonded and
stay flat longer, but they're
also more likely to glaze over
and cut slowly, Using a light
honing oil or kerosene as a
lubricant helps flush the
surface, but the stones still
need routine maintenance to
cut like new. I use a fine India
and hard black Arkansas more
than any other stones, for
honing a fine edge and the
back of the iron truly {lat,
Chilstones come in a range of
grits both natural and man-
made—a good set would
include a coarse, medium, and
finishingstone,

Diamond and
ceramic stones

It'sonly in the last decade or
so that diamond stones have
shown up in woodworking
catalogs and caught on asan
alternative to waterstones or
oilstones. The beauty of
diamond stones is that they
work equally well for carbide
tools as for steel ones. To
resurface and flatten oil- or
waterstones they are

unequaled. The best diamond
stones are monocrystalline
diamonds bonded to a tlat
base. They come in a range of
grits, but none that are truly
finishing stones for final
polishing, They can be used
dry or with water or kerosene,
You would think that as hard
as diamonds are that these
stones should last forever, but
in fact the diamonds can be
worn down quite easily with
too much honing pressure and
ARETERLIVE LISE.

The newest sharpening
SLOMNEes are Ceramic stones.
They are similar to man-made
waterstones, except that they
can be used dry and need no
soaking. They are extremely
hard wearing, they stay flat,
and they can be cleaned
under running water. 5o far,
they come in a small range of
grits useful only for Finishing
an cdge.

Ultimately it is more
important how you use and
maintain your stones than
which ones you choose. While
sharpening, keep the surface
well flushed with lubricant
and use only modest pressure.
Regularly check your stones
tor tlatness and maintain
them. Have a range of grits, no
matter if some are oilstones
and others something else,
and learn to use them all to
get the keenest edge in the
shortest time,
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wheels. One thing you do need is a jig for
holding the iron at a consistent angle to
the grinding wheel. The jig can be
shopmade, or you could spend quite a bit
for one with all the bells and whistles.

More important than how you get
there is that you achieve a proper bevel
angle, If you read Chapter 3 on bevel
angles, vou'll realize that there is no
“right” bevel angle. Any bevel angle is g
compromise between the durability of
the edge, the work required of the plane,
the bed angle, whether the bevel is up or
down in the plane, and whether a back
bevel is used, You can get hopelessly
caught up in the science to try to arrive
at the best bevel, but within a modest
range of bevels most planes will work
just fine. You can fine-tune each plane
by experimenting with the bevel angle
every time you grind or hone.

For bench planes and bevel-down
irons, a bevel angle of 25° is a good place
tostart. A pood rule of thumb is to
make the length of the bevel twice the
thickness of the iron, Honing a 5% w 10°
microbevel for an overall edge bevel of
307 to 35° gives the edge adequate
durahility. For bevel-up planes (block
planes, low-angle planes, and some
spokeshaves), 20° to 25" is a safe bevel
angle. The more acute the bevel angle the
lower the cutting angle, which is what
you want in these planes, With modern
alloy irons, this angle could be reduced
5" or more. You could also save one plane
for working soft or easily worked woods

and bevel its iron even lower still.

Hollow grinding

The bevel cut by a small-diameter
grindstone is ground hollow, whereas the
bevel shaped with a stone is not [see the
drawing above), Whether to hollow-
grind is part of the ongoing sharpening

66 CHAFPTER FOUR

Plane iron

Grinding a Hollow Bevel

Grinding wheel

A hollow-ground edge tends to
be weak, but it is easy to hone.

A straight bevel has a strong edge,
but the enlire bevel needs to be

honed when sharpening.

The best compromisa: a strong
edge and & hollow grind for easier

honing.

debate. The advantage of hollow
grinding is the speed with which the
actual cutting bevel can be honed,
without having to remove metal across
the entire bevel, Every time vou
resharpen, the hollow is slowly honed
awry or grows so small that eventually
l,|'|t' !:H,"'-'l,"l nt‘f,'t.i..f\ 1o l'sr: Tq:_'nmnd.
Woodworkers whodon't hallow-grind
believe that the cutting edge is stronger
since it is fully supported by a bevel the
whaole thickness of the iron. This is
certainly true if the hollow extends very
close to the cutting edge. In practice,
hollow grinding with an B-indiameter
or larger grinding wheel and honing the
bevel Y& in. or more creates an edge
that's adequately strong, For Japanese or

other hard irons, a slight hollow grind
and then honing the bevel well back
from the cutting edge will give the iron
the necessary durability.

| always hollow-grind my plane irons,
but | make sure toleavea thin line of
polished steel where the bevel was last
honed. In this way, | maintain the shape
of the iron and use the grinder only to
remove enough steel to make the honing

process easier and quicker,

Shaping the iron

There'san old saving that a plane iron
writes its name on the wood. Its
signature depends a lot on how you
shape the length of the cutting edge:




Iron Profiles |

Straight iron for jointing orfor
rabbet and dado planas

A |

0,001 in v}

Gently rounded iron for
planing slight texture into
surface; best for smooth or
jack planes

"

Check shape against
block of wood.

Strongly profiled for serub |
planes or for rapid stock
rermaval with any plane

—\

Slightly rounded corners
for smoothing planes or for
finish work with any plane

straight across, with a slight convex
profile, with a pronounced convex
profile, or with just the corners rounded
of f (see the drawing at left), Why even
shape the iron at all you might ask?

The usual reasons are for aesthetics
(the planing marks make a nice pattern)
and for improved performance. A
pronounced convex profile is common
onscrub planes or jack planes used to
remove a lot of wood quickly. The iron
cuts like a wide gouge. A slightly convex
iron works well in a smoothing plane
since only part of the iron is cutting and
the strokes will blend together nicely
with the outer edges of the iron out of
contact with the wood. A convex iron
will chatter less because there is less
pressure upon it. Most of the time |
shape the iron by only slightly rounding
the corners, because this profile gives
me the benefits of a shaped iron but
with a maximum amount of the iron
cutting Since more of the iron is cutting,
| resharpen less of ten than T would with
a more convex shape,

To shape a convex edge, | grind more
heavily on the outeredges of the iron,
gently pivoting it over the grinderin a
slight arc. This is where my simple
grinding jig works particularly well, by
keeping the iron oriented at a consistent
bevel to the stone while Lare it. After
grinding | hone a consistent shape,
Occasionally, | check the shape by
holding the iron against a straight block
of wood held up to the light, Only the
slightest curvature is necessary and it
need not be a perfect arc. While using
theiron, | can judge how I need to refine
the shape next time I resharpen, either
to give it a little more shape or to hone
some out of it.

FLATTENING THE BACK
OF THE IRON

Given that it forms half the cutting
edge, a flat back on the iron is every hit
as important as a well-honed bevel
Unless you are regularly going to use
back bevels, the back of the iron must be
polished and flat; otherwise, the iron
will never be truly sharp. Of all the
many plane irons I've sharpened over the
years, | can remember only four that
came to me with backs properly flat
Three were tor new Lie-Mielsen planes,
obviously carefully finished with
modern technology, and the other was
tor a plane bought trom another
crattsman who had used it a great deal,
Every other iron has needed from a half
hour to many hours of lapping to get the
back flat and polished.

There is no question that this work
can be tedious. Of course, you could
send your irons to a machine shop and
get the backs surface-ground, but they
wonild still need some hand lapping.
Think of it in the same way as flattening
the sole of the plane; the results are well
worth the effort and, once done,
maintaining the iron is fairly simple.

Ilap the back flat on the same
sharpening stones | use to hone the bevel
(see the top photo on p. 68). A large
diamond stone or a special lapping steel
sprinkled with silicon-carbide powder
also works well. More important than
what you use is that the lapping surface
be perfectly Flat, or you will polish the
back but it will not be flat, This is where
lHove my slow-wearing oilstones, which
tend tostay very flat with little routine
maintenance. The only way to Find out
how flat the iron is, is to start lapping. If
it is really bad orslightly rust-pitted, [
start on a coarse waterstone that has
been recently trued. The area all behind
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Lapping the back of the iron s every bit as important as honing the bavel Lap until the back is
consistently polished (like the iron 1o the right) and finish on a fine stone (such as the Arkansas
stone in he background),

Grinding the back of the iron with & drifl and a small grindstone speeds up the process of
homing the back. I1's an idea smilar 1o hollow-grnding the back of a Japanese plane iron
{shown at left).
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the cutting edge should finish toa
consistent polish.

There is one trick that helps speed
along the tlattening process. Looking at
the hollowed backs of Japanese chisels
and plane irons, | got the idea that |
could do the same thing with a power
drill and a small grindstone, These
inexpensive stones come mounted on
an arbor and are sold in many hardware
stores, | use a ¥e-in, by 1Y2-in, stone
chucked in a drill (see the bottom photo
at left). Lap the iron on an oilstone a
little first, and then grind the polished
spots (the high areas), staying away from
the cutting edge. | don't touch the dull
areas because they're not contacting the
oilstone yet. By grinding and honing 1
eventually get a back polished and flat.
Often there are small grinding marks
lett, but these will be gradually honed

out every time | resharpen.

HONING
Honing is all of the work done on bench-
stones to refine the bevel and bring the
tool close to final sharpness, Whether
you use waterstones, oilstones, diamond
stones, or ceramic stones, the honing
process is the same. OF all the sharpening
techniques, honing probably causes the
most dif ficulty for the inexperienced. It
takes timeto learn the process, and even
longer to develop a feel for the subtleties.
1 have five stones that I use regularly.
Two are inexpensive waterstones that
have a coarse grit on onesideand a fine
grit on the other (see the top photoon
the facing page). | use them for quickly
shaping an edge or For roughly flattening
the back of an iron. The stone [ use
maost of ten is a fine India oilstone with
kerosene as a lubricant. This is a man-
made stone that cuts at a moderate speed
and wears slowly enough to stay true,
Mearly everything passes over this stone
during the sharpening process. Fora



final polishing of the edge I use either a
hard hlack Arkansas (oilstone] or an
awase foishi (a natural waterstone). For
more about differences between stone
types, see pp. 64-65,

Mearly all experienced sharpeners
have a distinctstyle. It may be the way
they hold the iron, the speed of the
strokes, or the pattern they make across
the stone, The end results are no
different. Cinly two things are important
to bear in mind: Keep the ironata
consistent angle to the stone, and use as
much of the stone as possible 50 as to
wear it evenly, My technigue is to
lubricate the stone and then rock the
bevel upon it to feel the angle that is
closest to the ground bevel angle or the
old honing angle. One advantage of
hollow grinding is that it 1s easter to feel
the bevel angle because the bevel rests on
the cutting edge and the back of the
hollow grind. To hone a microbevel, raize
the angle of the iron a few degrees,

When 1 feel the bevel is right [ lock
my hands and, moving from my arms,
stroke up and down the stone in narrow
tigure eights (see the bottom photo at
right). Light pressure is all that is needed
(and it will keep your stones Flat longer),
Skewing the iron at about 207 feels
more comfortable to me than honing
straight up and down, except that the
leading edge gets cut faster and the iron
will hone out of sguare over time. |
compensate For this by increasing the
pressure on the trailing edge slightly.

After a dozen or so “eights” back and
forth, Ttake the iron of f the stone, wipe
the edge, and look at it and feel it. If
there is a slight wire edge on the back, |
have cut a new edge. If not, 1 hone the
bevel further until | do. The next step
is to hone the back on the same stone.
[t's really important to keep the iron flat
on the stone; one hand exerts pressure
on the iron against the stone, while the

Effective sharpening demands using a vanely of stones, such as (clockwise rom top) & hard
black Arkansas finishing stone, a medium and fina India, and wo-sided waler stonas. A box
keeps each stone protecied and holds the slone in place while sharpening.

Using light pressure
and with your arms
locked to maintain
& consistent bevel
angle, stroke the
iron up and down
the stone in narrow
figure eights, Use
the entire surface of
the: slone.
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STONE MAINTENANCE

ooner or later your bench-

stones are going to wear
unevenly or glaze over. Ten
minutes of maintenance will
restore the surface as flat and
sharp as when the stone was
new, My oilstones need
attention at most a half-dozen
Hmes a year; my waterstones
about twice as of ten.

All stones can be renewed
with the same basic procedure
—the worn stone needs to be
lapped against a true and
abrasive surface with plenty of
lubricant. A cement block, a
coarse waterstone, a diamond

stone, or even a sidewalk
works well for waterstones,

I lap my vilstones on either a
diamond stone or at the same
plate-glass lappingtable [ set
up for truing plane soles (and
at the same time, too).
Ceramic stones can be lapped
on a diamond stone.

Lap the stone back and
forth with modest pressure
and check it with a straight-
edge occasionally. It's just like
sharpening, the longer vou
wait to tune up your stones,

the more effort it takes.

One way 1o renew the culling surlace and flatten ollstones is 1o lap
them on plate glass with silicon-carbide powder and kerosene, just as

for lapping a plane's soka.

other hand supports the free end (as

POLISHING

shown in the top photoon p. 68). Honing
the back up and down the stone works
the wire edge back onto the bevel,
Working alternately on the frontand
back with decreasing pressure eventually
removes the wire edge and leaves a sharp
cutting edge. You know that you're done
when you hold the iron in a bright light
and don't see any reflected light from the
edpe. A dull or wire edge will show as a
thin shiny line,
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Polishing is a final honing on a very fine
stone that refines the edee to a mirror
tinish. For polishing | use either a hard
black Arkansas or auase teishi, working
First the bevel and then the back in the
same manner as honing. A dozen strokes
on each surface is usually all it takes, The
feel of hoth of these stones is so smaooth
that it hardly seems as though they are
cutting, vet the result is noticeable, Mot
only is the edge sharper, but it will stay
sharper longer,

Another way to polish the edge isto

use a leather strop. An image of a barber
stropping the edge of a straight razor
probably comes to mind, For plane
iroms you need a more rigid strop, made
by gluing a piece of smooth leather (as
opposedtoa rough split face) to a wooden
block. The length and width of a large
benchstone is a good size, Rubbinga
tine abrasive compound into the leather
gives it the ability to polish. Polishing
compounds areavailable in a range of



grits; | recommend a fine grit such as
jeweler's rouge or tripoli.

The strop is used in a similar way to
honing on 2 benchstone, with the
important dif ference that the strokes
should all come toward you. Stropping
away From vou will only dig the edge into
the leather. Strop the bevel a few times
and then the back of the iron, again
working toward you with every stroke.
Just as with a fine benchstone, if the
edge is not overly dulled you can bring it
back to sharpress on the strop alone.

Fora more complete discussion of
sharpening technique and sharpening
stones, refer tolLeonard Lee's The
Complete Guide to Sharpening (The

Taunton Press, 1995),

Final Tuning

If yous have followed the tuning
procedure to this point, you should have
a sharp, correctly beveled iron with a
polished back, a sole that is flat, handles
that are tight, and a throat that is
adjusted for the work you expect to do,
The plane would probably work fine as
is, far better than betore you started
tuning, but there are a couple of final
things worth checking. What you haven't
tuned are the capiron, the lever cap lor
waooden wedge) that secures the iron,
and the depth adjuster.

CAP IRONS

The capiron performs at least twoimpor-
tant functions right at the heart of the
cutting action of the plane. It supports
and adds rigidity to the cutting iron,
which is especially important with a thin
iron. The cap iron also presents a steeper
“wedpe” than the cutting iron and helps
break and curl the shavings in the throat,
thereby improving the plane's ability to
handle ditficult woods. In order to do

either of these jobs, the cap iron must fit

the iron exactly so that no chips can
wedee between them. It must also be
properly set so that it supports the
cutting edge and helps curl the shavings,

When tuning the cap iron, think of
it in the same wayas the cutting iron.
The leading edge needs to be sharp and
straight, and the topof the cap iron
should be polished in order to curl
shavingssmoothly with little Friction,
Fitthe cap iron to the iron by first holding
them together with light pressure the
way they would mate in use. Looking
between them toward the cutting edge
you should see no light, but chances
areyou will. Where there is light, a
shaving could wedge and clog the throat.
Besides that, the cap iron cannot fully
support the iron unless the two mate
along the entire edge, The back of the
iron should be Flat, soitis the cap iron
that needs truing.

Totrue the cap iron, hone the mating
edpe on a medium benchstone while
keeping the upper end of the cap iron
slightly lower than the stone, as shown in
the photo above, Working this way trues
the leading edge and hones a slight

Hane the undarside
of the leading edge
of & cap iron on a
mradeurm-grl slone,
keaping the other
and of the ron
slightly lower than
the surface of the
stone.

underbevel. Polish the top of the cap iron
with very fine sandpaper or steel woal,
and then wipe on a coat of paste wax to
help it work better and prevent rusting,
When you screw the cap iron and iron
together you should feel some pressure.
Sometimes you'll find that the bent part
of the cap iron has lost some of its spring
and it mates with the iron with little or
no pressure, In this case, the cap iron
simply needs a little more curvature.
I clamp the capiron vertically ina vise,
with the point where the curve starts
right at the top of the jaws, and then hit
it a few times with a mallet (see the top
photo on p. 72). The steel is soft enough
to deform and hold the new shape, but
go easy. Check the way the iron and cap
iron mate and possibly rehone the
underside of the cap iron if necessary,
The final adjustment is setting the
cap iron to the iron (see the bottom
photo on p 720 Ideally, the cap iron
should be as far from the cutting edge
as the thickness of the shavings you
expect to make. | set the cap iron and
cutting iron close to this position, just
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To put a hittle more
spring into the

cap iron, tap it right
at the point of
curvature while it is
held in a vise. Only
a slight amount of
tension between
the iron and 1he cap
is needed.

Adjust the cap iron
just back from the
cutting edge lora
smoothing plane
and line shavinos
(left} or farther
back for coarse
wiork as in a scrub
plane {right).

snug up the screw between them, and
then nudge the cap into final position
before tightening the screw fully.

LEVER CAPS

The standard Bailey or Stanley lever cap
usually needs little tuning, other than
keeping it polished, waxed, and set with
the proper tension against the double
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iron. Polish it with fine sandpaper or

steel wool. As for tension, the lever cap
should release easily and lock down with
only modest pressure. Increase the
tension by turning the screw into the
bed that the lever cap locks over, or
decrease it by turning the screw out. [f
the iron adjusts easily and stays set, the
pressure is right,

Block planes and other planes witha
single iron need their lever caps (or screw
caps in some cases) tuned further, In
these planes the lever cap does some of
the work of the cap iron, mostly
stabilizing the iron and assisting in
curling shavings. The end of the lever cap
should lie flat on the iron close to the
bevel. These lever caps are cast and then
chromed or painted, with little
machining done to them where they
mate with the iron. Flatten the
underside on a coarse stone as described
previously for a cap iron and shownin
the top photo on the facing page. Adjust
the tension against the iron in the same
way as for a bench-plane lever cap.

DEPTH ADJUSTERS

Depth adjusters usually need little
tuning, but a problem you may
occasionally encounter is backlash, or
play in the depth adjustment. As a result
of wear and generous manufacturing
tolerances, the "Y” adjustment lever
doesn't always fit the brass adjuster
wheeltightly. On older planes with a cast
Y there is little you can do about it other
than keep the adjuster wheel set with
slight downward pressure on the iron.
By this [ mean it | back the ironout for a
lighter cut, | then turn the adjuster the
opposite way (as if to lower the iron) the
quarter turn or whatever it takes to take
the backlash out. This ensures that the
irom will stay set,

On newer and inexpensive bench
planes the Y is soft steel and appears to
be made of two parts. Screw of f the
adjuster wheel and slightly bend one arm
of the Y forward or backward. Trial-fit it
in the slot of the adjuster wheel to see if
it 15 a snug fit. Forblock planes, use a
vise or pliers to pinch the adjuster lever
where it captures the brass adjuster
wheel, as shown in the bottom photo on
the facing page.



WOODEN PLANES

If you've tuned your wooden plane with
the same techniques explained fora
metal plane, there's little else you need to
do. Part of the beauty of wooden planes
is their simplicity. Nevertheless, [ would
check two Final aress to eliminate any
possibility of their giving vou trouble;

the bed and the wedge,

Just as with a metal plane, the bed for
the iron must be Flat. One way to check
the hed is to put the iron in position and
see if itsits flatwithout rocking. 1f it
doesn't, looking at the bed surface might
give some clue as to high spots, which
will be worn to a slight polish or show
dark scrapes where the iron has rubbed
against the bed. Pare the high spots care-
fully with a chisel, trying not to change
the bed angle, or better yet use a fine file.
Replace theiron to check your progress.
The iron need not touch over its entire
surface, but it should be fully supported.

The wedge might also need some
tuning, If the plane is well used, the
wedge has probably fitted itself 1o the
grooves in the plane's cheeks that secure
it. Ideally, with a light setting tap, the
wedge should seat in the grooves along
their entire length. Most important is
that the wedge is tight against the iron
(or against the cap iron in the case of
double irons) close to the bottom of the
throat. Tuning the wedge invalves careful
cuts with a block plane or file, trial-
Fitting it as you go. Tune the thin end the
sameway you would the cap on a block
plane and give it a light coating of wax.

If you have taken your plane through
all the tuning steps described here, you
are going to be well rewarded. By under-
standing how the parts work together,
you'll be able to fine-tune the plane for
the work you want to do or troubleshoot
any problems. And beyond sharpening
the iron, your plane will need little
maintenance to work to its best potential,

Tune a block-plane

lever cap by flatten-
ing the undearside of
the leading edge on
a coarse siong, The
top adae should be
polished smooth.

Totake out any backlash or siop in the depih adpster on a block

plane, pinch the adjuster lever with a vige of plers until it just his the

adjuster wheel
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HOW TO PLANE

A craftsman is one who understands his tools and his material and uses

them with skill and honesty. It does not matter whether his tool is a chisel or

a planing machine, it is the work that he does with it that counts.

—Thomas Hibben, The Carpenter’s Tool Chest, 1933

Ef a plane w cut well, it takes more
than using the right tool for the job and
tuning it correctly. The way you adjust
the plane, how you hold it, how you
stand and balance your body through the
stroke, and how vou control and pressure
the plane are all part of successtul
planing technique. Learninghowto
clampor hold the work effectively and
read the grain are just as importantand
can make all the difference between
Frustration and satisfaction.

The characteristics of a good bench,

various clamping strategies, and ways to

adjust the plane ready for work can be
explained. How to hold the plane, how
to stand when planing, how to vary the
pressure upon the plane through cach
planing stroke, and how 1o read the grain
of a board can also be taught to a point.
But to plane well ultimately takes an
awareness of the tool that cannot be
taught—it must be Felt, Fortunately,
there & much pleasure in the learning,
especially if yvou have a sturdy bench 1o
get started on,

A good, sturdy workbench is essentsal for holding the work while
pianing, The bench on the tacing pags has & large side vise with
double woodan screws and a sliding board jack with peg holes for

holding the ends of long boards.

Holding the Work

[t's hard to imagine doing good work
without a sturdy bench, but it doesn't
need to be elaborate to work well. Some
days my bench serves as a desk and
drawing table. Often it is a place o lay
out parts, to mark joints, and to hold the
work while cutting the joints. When I'm
gluing up, its flattopis perfect for fitting
parts and clamping against. It's where |
hone and polish chisels and plane frons
and occasionally file a saw. And every
working day my bench becomes a jig to
hold anything from rough planks to an
assembled tabletop to small drawers as
I work upon them with planes,

It a bench is a holding jig, the vises,
dogs, holdtasts, and stops are what give it
versatility. The beauty of these devices is
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Late-19th-century
catahogs, such

as this ane from
Chas. A. Strelinger
of Detroit, offered
a wide varaty of
workbenches o
suit ihe needs of
specilic trades and
pocketbooks.

that they can work together or separately
to hold pieces of various shapes or sizes.
| rely mainly on the side and end vises,
because they adjust quickly, hold
positively, and give me a lot of clamping
options, [t's the large or oddly shaped
piece that calls for more creative
clamping, but with a sturdy bench and
knowledge of the holding devices

available, anything is possible,

BENCHES

Benches come in many shapes, sizes,
types, and heights. They are as personal
as each craftsman, from the bench-
maker designing and building the bench
to the bench-user fine-tuning each
aspect to suit his way of working,
Variations in bench design are most
often the result of the different work
performed upon them and the specific
traditions they evolved from. Joiners and
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carpenters building parts of houses
needed flat surfaces and ways to clamp
wide and long parts. Cabinetmakers
needed a smaller bench and vises that
could hold irregularly shaped work.
Similarly, other trades adapted bench
designs to suit their needs,

Bench designs have changed very
slowly. A Roman workbench of well over
2,000 years ago wouldn't look a bit out
of place in a modern shop. It resembles
the basic bench found in many
production shops, built of a wide single
plank (maore likely laminated solid wood
or plywood today), through-mortised
legs, and without any vise or clamping
device except for possibly a benchstop o
stop the work against. With the later
addition of an L-shaped, forged iron
holdfast (see p. 82), long boards could be
held along the benchtop for edpe
jointing. Eventually side or end vises
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were added to hold the work better, and
workbenches were built longer and
heavier and sometimes with drawers or a
shelf under the top as well. By the [ate
17th or early 18th century, workbenches
were little different from those typically
found in shops today.

Bench height

When woodworking was done entirely
by hand, workbenches were lower than
mostare today. Planing on a low bench
puts more power into the stroke,
through the natural gravity of more of
the body driving the plane. Whereas
today's benches typically range in height
from about 34 in. to 38 in. or more, a
bench of a tew centuries ago would have
been less than 30 in. high, Today's higher
bench is understandable considering
how much less physically demanding the



work i and that a beneh is just as often
used For routing or cutting joints with a
chisel, where strength is less important
than getting the work higher and closer
to your eyes for better control.

There is no perfect bench height;
any height is going to be a compromise
between the many ways the bench will
be used. How tall you are and the kinds
of work you are likely to do can help
establish an optimum height. Like many
craftsmen, | have a bench that is modeled
on the benich that [ learned on: an Ulmia
bench with a single side vise, an end
vise, and a row of dog holes-along the
length, [ copied the height too—34Yz in,
Considering that | am just under 6 f.
tall and planing and other varied bench
work feels combortable, this height is
ideal. If you're setting about building a
bench and are unsure of the best height,
you might want to build itan inch or
two lower, especially if you are shorter
than | am and expect to plane a lot by
hand. It would then be a simple matter
of tine-tuning the height with a board or
Z-in. plank under each leg (or between
the top and base), which could be
secured with screws when vou reach a
height that feels right. In the same way,
the height of a commercial bench can be
fine-tuned to your height and needs.

Mo bench is a perfect height for all
work. Sometimes | need tosurface or
plane an edge on a piece of furniture
clamped 2 ft. or more above the bench
surface, Rather than lay the work on the
bench and work less efficiently and
accurately with a plane on its side (if |
even can), | prefer to dlamp the work
upright. Even though it isawkward to
waork at this height and use the plane
with any torce, [ can take a light cut with
a pass or two, When | need to plane
extensively at this height, | pull outa
1) in. or 20 in. sawhorse to stand upon.
A higher sawhorse works too, and at
times 1 even stand on the bench itself.

The simplest bench s part sawhorse, part flat benchtop. Adding a
bench stop and an L-shaped holdiast greatly increases its versatility.

{From Dideral's Encyciopddia, )
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Benchas don't have 1o be alabarale 1o work wall. This basic banch has everything you reed
to hold the work: a large, quick-acting side vise, a flat top surface, and an adjustable stop

prajecting through the top to plane against

& side visgwith b
large wooden
screws is ideal for
clamping wida
boards upright for
maning end grain
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SIDE VISES

If your bench has only one vise, chances
are that it is a side vise of some kind. A
side vise is the least expensive vise option
and the one most easily built or bolted
on. Side vises are usually mounted at the
left-hand corner of the bench, parallel
with the front edge and with the jaw(s)
tlush with the hench top. In its simplest
form this vise is nothing more than a
wooden jaw with the clamping action
coming from a large wood or steel screw,
A small side vise opens about 8 in; larger
ones 12 in. or more. [t's a useful vise for
clamping work of modest size, short
boards, or irregular curved shapes.

Thereare many variations of the side
vise that add versatility or more clamping
strength. The leg vise is one such design
that originated in the 18thcentury. The
movable jaw usually extends right to the
tHoor to give the vise more stability, and
sometimes reaches 6 in. or so above the
benchtop. The result is a regged vise
usetul for chairmakers clamping curved
parts while shaping them or for wheel-
wrights fitting the spokes to a partially
completed wheel,

Another side-vise variation has
double screws through the jaw, which
not only allows great clamping pressure,
but also the ability to clamp work
between the screws (see the bottom
photo at left). This vise is as handy for
clamping a board upright to plane the
end grain as it is for clampinga tapered
leg. The double screws also overcome a
problem of the single-screw vise: It's easy
to strain a single screw by clamping too
heavily and racking the jaw.

Maodern steel side vises such as the
popular Record ED series (shown in the
top photo at left) have design features
that combine some of these ideas. To
overcome the jaw-racking problem of
single screw, steel side vises have two
stee] rods parallel with the screw to help
guide the jaws. Steel vises are also



available with double screws orwith a
guick-action screw. The quick action
allows you to turn the screw part of a
turn [or pull a lever) and slide the jaw
Freely in or out. While this is a handy
teature, these vises are more expensive
and more likely to wear out if stressed by
heavy clamping pressure, Cm any metal
vise, adding a bigger piece of hardwood
to the movable jaw will spread the

L Ir-.||T|P5T3lJ: PTCSSUITE OVET & wider area;
making it less likely to damage the work

and easier to clamp larger pieces,

END VISES

Anend vise is the real workhorse ".:If..J.I'Ifn.'
|:|‘.'1.JL.|:|. 1'¢"~'Iit|| 'Jl. :IH |'I\:I.I‘l"‘-\- '1|'|..'|.L'{'L[ ll‘-]“'rl I:] | |~
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the bench surface as short as a few inches
oras longas 7 ft.—baards, 1:1!’]]1"1.'.'!|'I!-'~.
doors, or round parts. My end vise is
based on the Ulmia design, constructed
trom purchased steel mounting hardware
and a large steel bench screw (see the
photo at top). Turning the screw in or
out moves a section of the right end of
the bench with a wooden bench pin or
dog in any of four dog holes. The work is
clamped between this dog and another

-

in 2 dog hole somewhere along the

length of the bench. The movable jaw
also creates a small but powertul vise
within the thickness of the bench, Lined
with thick leather, this isa stout vise for
halding curved chair parts or narrow
boards vertically. The entire end vise
might look simple enough, vet it took me

An end vise and a
row of dog holes
down the length of
the bench are useful
lar halding work
flat on the banch
surface. Built into
the bench, the
movable jaw also
makes a powerful
vise for clamping
such things as
curved chair parts.

A large end vise
with two bench
dogs and a double
row of holes down
the: bench can
clamp large or
oddly shaped parts
securely, The plane
on the bench ks

an experimental
Stanley block plans

as long to build and fit as the entire rest
of the bench.

The real versatility of an end vise is the
way thedogs can be positioned to hold
irregularly shaped work, or any work for
that matter. The dogs clamp the work
piece between two points and near the

HOW TO PLANE 74



bench edge so that it is casy to position
your body aver the work and apply force
to the plane. To hold very large work
such as a tabletop securely, 1 often use an
additional clamp somewhere along the
bench, out of the way at the back edge if
possible. Some benches overcome this
problem by having two rows of dogs and
an end vise more like an extended side
vise with double screws and double dogs
{see the bottom photo on p. 79).

If you don’t have an end vise, it's
useful to have a side vise with a bench
dog in the movable jaw that can be
pushed up or down. This is a common
feature on many cast-iron vises, as shown
in the top photo at right. Mounted in the
usual position as an end vise (on the
right-hand side, parallel with the end)
and used in the same way, a dogged side
vise can clamp long boards or partsalong
the bench topagainstanother dog
mortised into the bench top. With the
addition of a holdfast or clamps you can
probably get by, though it's still not as
useful or powerful as an end vise fora
wide variety of clamping jobs,

With both an end vise and a side vise,
your bench will be as versatile a clamping
jig as your imagination allows. While it
would be impossible to explain all of the
many ways you could clamp something
with these two vises, some of the typical
ways that work for me can be seen in the
“shop” photos throughout the book.
Choosing the best clamping method
depends on the amount of stability
desired, the effort invalved with
clamping and unclamping, and personal
choice. Most of the best methods use
bench dogs or stops of some kind for
their sheer ease and simplicity.

DOGS AND STOPS

A bench dog is a wood or metal pin that
slides into a dog hole or mortise in the
bench. Traditional dogs are square in
crosssection, measuring an inch or so on
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be round and fit into easily drilled round
holes. A small friction spring of some
type keeps the dog at any position ahove
the bench surface or pushed out of the
way below the bench top. Dogs are
typically used in pairs—one fixed inan
end vise and the other movable into any

A side vise with a
pog-up bench dog
Can serve as a
versatile end vise.

Wooden bench
dogs are simple o
make and replace
and are less likely to
damage a plane
iran than anes ol
sleel or brass. An
azhstripsetintoa
saw kerl or screwed
on creales a spring
fo hold the dog

in position.

doghole along the bench surface, The
photo above shows some simple wooden
designs with an ash spring either screwed
on or glued into a kerf,

Metal bench dogs have never appealed
to me—I see only the potential of running
ontoonewith a newly sharpened iron.
When planing thin stock the tops of the



dogs are close to the surface being
planed, so close that occasionally my
wooden ones will get an end-grain
shaving or two taken of f. Metal dogs stay
sharp and square long after a wooden
dog is worn, but, then, it only takes a few
minutes to make a new pair of wooden
dogs. If vou insist on using metal dogs,
choose softer brass over steel.

Bench stops look and work similarly
to dogs, except that they are more of ten
set in one position on the bench and are
wsed alone. One form isa 1 Yein. by
2in. aluminum plate set flush with
the benchtop that can be flipped up to
provide a secure stop to butt the work to
and plane against. A toothed edge helps
hold the work securely. Another form is
forged like a bench dog with a flaring,
toothed top. Using either type stop can
be a very etficient way to hold narrow
boards when planing them, since no
vises need to be screwed in or out, My
bench doesn't happen to have a special
stop; when | want to plane against a
single stable point | use either of my
wooden dogs or shape one specially to fit
the work. A small brad set into the dog

{with the head nipped of ) helps hold
the work From slipping side to side.
There is another typeof bench dog
worth knowingabout for turning any
plank into a bench for quick planing jobs
on the job site. These dogs are shaped in
a variety of ways, but usually with three

Bench stops, such as these from an early
Hammachear Schlammer cataloq morlise
into the benchtop and can be pushed up as
neadad Teeth help hold the work,

pointed legs—something like a trivet (see
the photo below). Driving two legs into
the plank stabilizes the third leg, which
can be used like a stop, oranother dog can
be driven in to hold the other end of the
board, teo. These dogs are light, compact,
and very handy.

WEDGING STOPS

AND JIGS

Holding the end of a board on top of a
bench to edge-joint it or plane upon itin
some way poses a challenge that has
sparked much creativity. Some designs
hold the end by wedging it into a jig that
has become known as a wedging stop.
The most versatile ones ad just to a range
of board thicknesses. Why use a wedging
stop when a side vise would be more
positive and maybe even easier to use?
The beauty of a wedginzstop is its

Forged-iron bench
dogs can furn a
plank info a quick
planing bench.
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Wedging Stops

In this simple design, the board is held in
place by & V-notch cut info a block.

Wedge
In this design, the board is /
held in place by a loose,
stepped wedge. End view | \ ! -l.
i

simplicity; the work needs only to be
jammed into the stop to be adequately
held. Wedging stops work best for
planing small parts of a uniform size
where the support of a flat bench helps,
for planing irregular shapes where the
stop can be cut to fit the work, or for
use as 4 temporary stop on the job site
easily cut and nailed toa plank. To hold
specially shaped parts such as delicate
window muntins when planing against
a stop, a useful addition is a planing
jig to fitthe individual pieces into.
Used together or alone, either a wedging
stop or a jig can make some planing
work easier,
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The simplest wedging stop is no more
than a block with a Venotch cut into i,
The board end is jammed into the ¥ to
hold it. Another variation uses a stepped
wedge both to stop and clamp the end.
Many versions were made from castiron,
most of which can be reproduced just as
wellin wood. The drawing above shows
vwo very practical designs. The variations
are endless, limited only by your specific
needs and imagination.

HOLDFASTS

A holdfast is a hefty L-shaped steel
forging that's useful for holding work on
top of the bench (or along an edge in
place of a board jack). One end wedges

into a hole drilled through the benchtap
and the other holds against the work [see
the top photo on the facing page). The
beauty of holdfasts lies in their ability to
be adjusted easily and to hold oddly
shaped objects. A solid hit with a mallet
sets the holdfast: a hit to its back releases
it. Inserting a small block of wood under
the clamping face will protect the work
surtace and can be shaped to fit it. The
only limitation to a holdfast is that it can
b used only wherethere is a hole drilled
toreceive it, which is not always exactly
where it might be needed, Nevertheless,
as a “third hand” holdfasts arevery
useful to help hold large surfaces such

as tabletops.




Hotdfasts wark as their name implies, with a long reach, secure hold,
and guick release. All they reguine is a hole through the benchitop

A modern reincarnation of the
traditional holdfast looks like halfa
clamp set perpendicular to the
benchtop. While it might be versatile
and usef ul, it has the same limitations as
a forged holdfast—it is movable only to a
point. A short bar clamp securing the
work somewhere along a bench edge can
be just as useful.

CLAMPING BOARDS

FOR EDGE JOINTING
Short boards are fairly easy w clamp in

a side vise. | have an old cast-iron side
vise witha jaw about 5 in, deep thatcan
hold boards {or thicker planks and
widerparts, too)up to about 4 ft. long.
The advantage of using a side vise rather
than just the top of the bench witha
stop is that the side vise holds the work
securely regardless of whether the
bottom side is shaped, rough, or uneven.
The jaws merely clamp the work in
position. A side vise has the added
benefits of holding a board more rigidly
on edge than you would be able to on top
of a bench and at a zood working height,

Shorl boards up to
about 4 it long can
be clamped in a
side vise. The
stranger the vise
and the larger the
jaws, tha longer the
board it can hold
securely
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Long boards can

be secured using
both a side vise and
a block af wood
clamped in the end
vise. A second
black of wood
clamped midway
between the vises
SUpEOrts narrow
and flexible stock
for the most accurate
jointad surface.

Longer boards are hard to clamp
securely in a side vise alone. One
solution is to use both the side vise and
the end vise. | clampa short board low
down in the jaws of my end vise, so that
it sticks out perpendicular to the front
edue of my bench 4 in. or 50 and forms a
rest For one end of the board (see the
photo above ). The other end of the board
is clamped in the side vise. Clamped in
this way, the edge of the bench lends
support and the side vise holds the board
in position. If the board is so narrow that
it might deflect from the planing
pressure, an additional block or two
clamped to the face of the bench will
further support the board. The same
thing can be done with a short bar clamp
securing the board right to the edge of
the bench, but this method requires
extra clamping and unclamping for every
piece. Between the two vises | can
comfortably joint boards about 11 fr.
long, althowgh if | were working such
long lengths regulary, Twould build a
longer bench.

If you joint wide boards regularly, it's
a good idea to incorporate a board jack
intoyour bench (see the photo on p. 74)
or build a portable one. A board jack is a
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board mounted on the side of the bench
{54’:111:‘ -,‘JFthE‘rrl 51idt‘d0w:1 T,I'Ll' h-e:nr.‘h T
accommaodate boards of different
lengths), with spaced holes to hold a
stout pegat various heights off the floor.,
One end of the board to be jointed rests
on the peg; the other end is held in the
side vise (see the drawing below), A
board jack is an adjustable version of the
holding method [ use with a block

clamped into the jaws of the end vise,
The :;irnph;‘:al‘. board j:u:!n need be no more
than arow of peg holes down the leg near
the end vise or a few larger holes fora
holdfast. A portable board jack resembles
a stairs cut into a board supported
vertically on a base of some kind.

So far L haven't gotten around to
building either a fixed or portable board
jack. This has meant using extra

Using a Board Jack

I A R N DL P R el i e
(¥ =
i
o D
/ Adiustable peg holds -~
Side the board at the desired
vige height for planing.
e P




creativity when planing the edge of a
wide tabletop or jointing a wide board.
What works is to clamp one end in the
side vise and prop the otherend on
eithera short piece of plank resting flat
on the floor ora 10-in. or 20-in. high
sawhorse. Naturally | choose a height
that puits the edge I am working on
parallel with and slightly above the
bench surface. A bar clamp at the tail
vise end helps stabilize the work if 1
need it. [t's a simple solution, but sturdy

and effective.

Adjusting the Plane
for Work

You've got the work clamped in place at a
good working height. Your plane is
tuned, the iron sharp, and vou're reacly
tostart cur|ing up those ]ﬂng-uwailtﬂ
:;h:i-.-ing:.. But before you put the p|:!r|t* 4]
the wood, hold on just a half-minute and
check that the throat is not too tight or
wide for the work you want to do, that
the depth of the iron is set properly, and
that the iron is parallel with the sole. It
doesn't take much time working with a
plane before these adjustments become
second nature—a glance at the throat and
a light touch with a finger to feel the
iron's depth and alignment in about as
much time as it takes to pick up the
|'r|=-1r1t‘ and |‘+r'mg it to the work,

THROAT OPENING
Chapters 3 and 4 explain in detail how
the throat opening affects the physics of
the cut and how to adjust the opening
properly. The truth is that unless vou
are trying to wse only a few planes for all
of your planing work, the throats will
rarely need to be adjusted, Witha

handtul of planes tuned and at the ready,

you'll quickly learn which one works
best Forwhat you are trying to do. The
throats should range from wide for

planing coarse shavings and removing
wood quickly, to very narrow for light
polishing cuts.

The problem you are most likely to
encounter is clopging, which occurs
when the throat is tight and you trv to
take too heavy a cut. For day-to-day work,
set the throat on your bench planes
[except smoothing planes) between
Y1 in.and Y in. An opening this wide
is a Fine compromise between good
performance and being able 1o cut
shavings of dif ferent thickness. Moreover,
the deeper the irom is set, the more
throatwidth ittakes up. Set the throat
slightly wider ona plane you expect to
use just for rough work and really
hogging of f wood quickly. A little tearout
and roughness of the surface are to be
expected, and at least the plane won't
clog because the throat is too small. For
smoothing planes and other planes
[shoulder, bullnose) tuned to cut a fine
shaving, a tine throat is a must to cut
with a lot of accuracy and leave a
polished surtace. Set these throats as

fine as vou can—just shy of Y& in,

Ovccasionally I do change the throat
width on my few adjustable-throat block
planes. Used on end grain a modest
throat is fine, but using the same plane
to level the transition between stileand
rail on a door, for example, lwant the
throattight. The only other time [ would
change the throat opening would be if |
were about to joint a number of curly-
maple boards. The little time it takes 1o
move the frog and tighten the throat on
my Stanley Bed Rock #607 prevents a lot
of frustration.

IRON DEPTH

Cnce the throat opening is checked, next
adjust the iron’s depth for the work you
expect to do. Cast-iron planes couldn’t
be easier to use when it comes to making
this adjustment; I'm sure it was a factor
in their immediate acceptance and
popularity over wooden planes, A half
turn on the adjuster wheel and the iron
is set deeper, or it can be backed out just
as easilywith a half turn the opposite
way. The rotary motion of the adjuster
wheel pushes or pulls the Y-adjustment

Adjust the dapth o
the iron in & wooden
plana by lapping on
the toe for a deeper
cut or on the hesl
for a finer cut. Hit
the sirike button if
there is one,
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hoving the adjuster
right or left on a
Bailey-pattern banch
plane tills the ron to
align it parallel with
the sole. Look for
an evan glint of

the irom of fesl for
its alignment with

a finger.

To adjust lateral
alignment on a
wooden plane, tap
on gither side of the
wron 1o align it with
the sole. Here, the
authar feels the
alignmant with his
thumb as he taps
the iron.

lever that in turns slidestheiron in or
out. The only aspect that is slightly
confusing is that on most bench planes
turning the adjuster wheel in backs out
the iron. Turning the wheel out deepens
the cut. Start with the iron set for a light
cut and make sure to take any backlash
out of the adjuster sothere is slight down-
ward pressure on the iron (see p, 72).
Onee you have made a shaving or two
and seen how the wood behaves, you can
always deepen the cut,
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Adjusting the fron's depth in wooden

pf:m:'l‘. takesa |sllf:' more practice to
develop afeel for what's happening—it is
more akin to tuning a fine instrument
than the pun‘]:.' mechanical .l\j]ll}ill”t"!lt
of a metal plane. (OF course, some
modern wooden planes and all transi
tional planes havean adjuster similar to
cast-iron planes and are adjusted the
sarme way, ) For all-wood planes, tapping

on the woe sets the iron for a deeper cut;

tapping on the heel raises the iron fora
Finer cut land will eventually release

the iron and wedge if hit hard enowgh),
If there’s a strike button on the heel, hit
it there (see the photo on p, 85), On
better-quality, long bench planes there s
alsoa strike on the top of the toe end of
the plane. Tapping this strike also
lightens the cut, One school of thought
maintains that all adjustments should be
rT1fl':.iP '\"n'i.th & 'n'ﬂ"':ll.ld{.\'ll ||:'|:|”.|:"[ :Jlld lhi" iron
shouldn't bie hitatall, but s good look

at any well-used plane will show that this
is not always the case, | use light hlows
with a smooth-faced hammer (as the
lapanese do) to tap the iron lower fora
more aggressive cut.

Unfortunately, adjusting the iron
depth in a wooden plane is not quite as
simple asa few taps here or there,
Lighteningthe cut of the iron also
releases some of the pressure of the
wedge, which will need to be tapped
back snug (don't drive it too hard orvou
may distort the plane bady or crack out
the cheeks). Yet in setting the wedge, the
irom is of ten set slightly deeper as well
Onee you've gotten used to the feel of the
way the plane reacts to being tapped, it's
really no more dif ficult than ad justir

184

metal |'||:.'|['|L‘.

LATERAL ALIGMNMENT
Setting the iron parallel with the sole—
the lateral alignment—is just as
important assetting the ron'sdepth.

If the irot isn't parallel, one side will cut
more deeply and either gouge the surface
or, in the case of jointing an edge, cut the
edge with a slight bevel. It's easy enough
ta sight down the sole From the toe and
se how parallel the exposed edge of

the iron and the saleare, and if need be
make anadjustment. In the early
development of the cast-iron plane there
was no simple way to adjust the iron
laterally, save For just pushing it one way
or the other. Atter 1885, Stanley's Bailey



line of bench planes had a lever for
lateral adjustment of the iron,

Omn cast-iron bench planes the lateral
adjustment lever is behind the iron and
attached to the frog, Moving it right or
lett rocks the iron slightly, The problem
is that on some planes the lever tilts the
iron exactly the way vou predict it
should, and on others the iron moves in
the opposite direction. On bench planes,
moving the lever to the right (sighting
along the sole from the toe with the
plane upside-down) generally withdraws
the right corner of the iron. Moving the
lever to the left withdraws the leftcorner
of the iron (see the top photo on the
facing page). This is the opposite of what
intuition tells you to expect. On other
bench planes and many block planes
everything is reversed. It sounds more
confusing than it is. Eventually you'll not

even look at the iron, but feel its depth at
a few places with your finger and make
minor adjustments of the lateral adjuster
without even thinking,

Toadjust the iron laterally ina wooden
plane, tap the iron to one side or the
other, as shown in the bottom photoon
the facing page. In this case, the irondoes
adjust thewayyou might expect—tapping
the iron to the right lowers the right
corner, Bear in mind that adjusting the
lateral alignment might change the iron's
depth setting, so give itone last check
beforestarting to plane.

Planing Technique

Learning how to plane comfortably and
cfficiently is no different than learning
how to master any physical activity—

except that planing is more like Tai Chi

READING THE GRAIN

or skiing than football. To plane well
demands aligning yourselfina
comfortable stance and balancing your
body through the stroke, all the while
applying pressure to and controlling the
plane. Such a thing really can't be taught
any more than you can teach a person to
be a good skier by explaining the way to
balance and move your body over vour
skis. Explaining the dynamics of the
technique is a good first step, with
sensitivity and true understanding of it
coming through time, For the less
experienced, vour first plane strokes will
Feel awkward. For the more experienced,
perhaps being conscious of the way you
balance your body and direct force to the
plane will make the work less tiring and
more rewarding, As with any skill, it
takes time to develop a feel for the
subtleties of the tool.

wish there were some easily

followed rules for reading
the grain of a board and
knowing the best way to plane
it, but unfortunately there
will always be a fair measure of
guesswork involved. [ can look
at the grain lines on the
surface of a board and inspect
the two edges and feel
confident that I'm going to be
planing “with the grain” but
quickly come to find out that
things aren't what they appear
to be when [ get deep tearouts.

The ideal technique is to
plane the wood fibers in the
direction that they appear to
rise in front of the plane. Any
splitting out of the fibers is

headed toward the cut surface,
rather than down into the
wood, which would be the
case when planing against the
grain. Unfortunately, few
wioods are straight-grained, and
on most boards the grain rises
and falls in such a way that
somewhere along its surface
you'reapt to be planing
against the grain. What makes
things even more difficult is
irregular grain {which appears
as Figure), imperfections (such
as knots), and the naturally
inconsistent structure of some
woods (such as roey, curly, or
ribbon striped). The best you
can hope for is to make a good
guess and start in cautiously,

If you've used a machine to
surface a board before hand-
planing, it'sa lot easier to tell
which way to plane. My
normal procedure is first to
run a surface over a jointer
afterlooking at the grain and
picking an orientation. If the
First pass leaves a smooth
surface, I'll mark an arrow on
the wood and go on to the
planer. If not, Fll try the
opposite direction. Sometimes
it's a toss-up between the two,
in which case | know I'll be
cautious when hand-planing
later. The machining arrow
stavs on the surface or edge
right up until | remove it with
a plane,

Onany board, look at
adjacent surfaces (a face and
anedge) to geta better idea of
how the grain is oriented. The
more consistent the grain lines
on both, the more likely the
planing will be smooth and
easy. Watch out for swirled or
circular grain lines; these lines
indicate the rising and falling
grain around such areas as
knots. Some boards have
broad U-shaped, grain lines:
plane into the Us as if the
grain werea mpographicai
map and you were working up
a valley, Look at all four edges
if need be and start with a
light cut.
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A comfortable,
relaxed sltanca while
planing, with your
shoulder over the
work, allows you to
deliver powear and
control to the plane.

Haold the plane with a relaxed but firm grig. grasping the front knob
with a few fingers and the rear fote with as many fingers as fit around
il comfarlably, Use vour index linger 1o adust the depth of the iron
on the fly.
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The most important part of the
planing stance is that it feel comfortable
and natural. Assuming that you are
about to joint a board clamped to the
bench planing from right toleft, a good
stance would be with yvour legs apart as
wide as a stride, with vour right foot
back and left foot forward (see the photo
at left), This stance puts your shoulder
over the work and, if the bench is a good
height, your upper body in position to be
able to deliver w the plane the power
and control necessary, Flexing the knees
gives you the balance to rock backward
when starting the cut and also to lean
forward toFinish the stroke.

The way you hold the plane should
be comfortable, too—a tight grip is tiring,
I grab the front knob on bench planes
between the thumb and first one or two
tingers of my left hand. The high front
knob common on later Bailey-type planes
is especially comtortable. This grip leaves
two tingers free to wrap around the
plane's side to guide the plane along the
board for extra control when jointing
{more on this in Chapter 611 grip the
rear tote with my thumb and three
fingers, leaving my pinkie or index finger
to lie along the plane’s right side. This
grip givesa little added control and is
more comfortable than trying to jam all
of my fingers around the tote. While
holding the plane [ can use my index
finger to rotate the depth adjuster if 1
want to make an adjustment on the fly
(see the photoat left] Wooden planes
and unhandled planes are held in
basically the same way, with the right
hand at the heel and the left hand at the
toe. Position your hands and Fingers in
whatever way feels most comfortable so
that you can apply pressure to the plane
and control its direction easily, too,

Feeling a natural start and ending to
the plane stroke is the hardest part of
planing technique to master. It's very



Prassure ke plana evenly through the cul, using both hands for
balance and confrol

easy to tip the plane down at either end
and cut more deeply so that before long
you have a jointed edge with a slight
curve, not one that’s truly straight.
Think of the sole in front of the iron as
puiding the beginning of the cut. Atthe
start of the cut | position the plane on
the board with the iron just about to
make contact (see the photo at top). My

owver the end.

left hand on the front knob exerts firm
pressure downward, as my right hand
merely supports the heel of the plane.
Haolding the planeat aslight skew feels
more comiortable and helps the cutting
dynamics by shicing the iron into the cut.
As the plane starts to cut, | gradually
shift pressure from the front knob to the
rear tote so that by the time the sole is

Start the cul by
balancing the plane
withi tha ron ready
1o cut. All af the
pressure jsat the
frant ot the plane;
the rear hand only
helps balance the
pane al thea start of
the cut:

End the cul by shilling the pressure toward the heel lo avaid rounding

fully supported the pressure is equal (see
the photo above left). By then the plane
has a certain momentum that L try to
maintain through the entire cut, not Fast
buat steady. For long boards | have to take
a step or two forward, still keeping my
shoulder posit ioned over the wiork and
the pressureeven, [t takes a bit of

practice to keep the plane steady as vou
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RAZEE PLANES

azee planes are

Rinteresting wooden
planes that have a unique
design. Part of the plane stock
is cut away and lowered at the
rear where the tote is joined
{and sometimes at the Front
knob as well). This design
gives the plane better balance
and control by lowering its
center of gravity and by
aligning the pushing force
right behind the iron and
close to the cutting action,

The razee style has always
been associated with the jack
plane and longer ship planes,
made of tropical hardwoods

and usually narrower than

Razee handies lowear the plane’s center of gravity and deliver the force
ol your hand right to the cutting action of the plane.
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conventional bench planes.
Althoughship carpenters
didn't invent the form, they
took the name from the
description of a ship with an
upper deck removed. Razee
planes were also used in trade
schools, where a slightly
lighter and easierto-control
plane presumably helped
students learn planing
technigque. Althpugh not rare,
razee planes are not common
either. The reason for this is
more likely their higher cost
(For fitting the tote into the
stepin the stock) than their
lack of appeal and usefulness.

move your body forward, but with a
heavy jointer the mass of the plane helps
a lot, If for some reason the plane clogs
with shavings or it feels as though greater
force is needed to drive the plane, stop.
Chances are the iron is set too deeply.
Reading the troubleshooting section on
the facing page might help, or recheck
the tuning as explained in Chapter 4.
The cut should feel smooth and
continuous fromend to end.

Ending the cut is the reverse of
starting it You need to shift the pressure
toward the heel as the sole extends
beyvond the end of the board. By the time
the iron stopscutting, all the pressure
should be on the heel. Sometimes just
before this point | take my hand off the
tront knob and let the mass and
momentum of the plane finish the cut
(see the bottom right photoon p, 89),
Try toavoid the mistake of kl{‘t‘T'Firly__
PrESSUre On the toe and cutting more
heavily at the end of the stroke. A long
p|:'|1|.r." and the :‘Jf‘ﬁigu of the iron forward
of center help avoid this, but it is still
easy to round over the end of the cut,

A natural tendency at this point is to
slide the plane back before picking it up
to start another stroke. Don't, because it
will unnecessarily dull the iron. Always
pick up the plane at the end of the
stroke, Even the heaviest plane can be
picked up one-handed if the balance is
right. Ending the stroke 15 a good time to
clear the throat of any shavings to
prevent clogging, Very .‘.|'|t‘|1‘t]}'J T-‘ifki”h'
up the plane to start another stroke and
clearing it i.‘l{.‘i]‘l.'l\'in“.\; will become
second nature,

It vou're done pl:-miuy. Or are pausing
tosight the planed edge, always lay the
plane on its side on the bench or rest the
toe on a thin scrap of wood so that the
cutting edge is of f the bench. It's far too



easy to nick or dull the iron by carelessly
setting it on the end of a steel rule ora
bit af hardware lying on vour bench,

SKEWING
I've slways found that it feels natural
hold the plane at a skew or an angle to
the direction of the stroke while planing
along (as shown in the bottom photo on
p. B8, It's a good habit to get into,
because skewing can noticeably improve
the cut. The physical reasons for this are
explained in Chapter 3 Skewing lowers
the etfective cutting angle of the iron,
provides additional slicing force, and
reduces resistance to the cut. The mare
extreme the skew, the easier and better
the cut will of ten be; but the width of
the cut will be a lot smaller, too.

Except when using molding planes
or a jointer gauge (see pp. 108-109), 1
always keep the plane at a slight skew
when I'm planing, [ even skew a jointer
plane, although with this long plane |
have to be aware of keeping the entire
length of the sole supported on the
work, Around knots and unruly figure,
skewing the plane one way or the other
never fails to yield a smoother surface,
When planing a tabletop or any large
surface, skewing helps me smooth
transitions at glue joints and areas where
the grain is inconsistent. | think of
skewing much the same way my
workhorse thinks about hills; when he's
given a choice he'd much rather skew
around a hill than climb straight up it

TROUBLESHOOTING

No matter how well you learn planing
technique, at some time you are likely to
encounter annoying problems, Three
common problems are uneven cutting
or "chatter,” a clogged throat, and a
misaligned iron that leaves distinct
ridges, There are simple solutions for all
three problems.

Chatter

Chatter shows up as ripples in the
surface where the plane iron stuttered
and didn't cut smoothly, It can often be
as casily felt or heard as seen. Very often
chatter will occur at the start of a cut,
before the plane is firmly supported on
the surface. The uneven cutting is caused
by the buildup of pressure against the
iron to the point that it starts to vibrate,
As the iron springs forward and back,
the cutting depth is raised or lowered
slightly, enough to leave distinct parallel
cuts in the surface.

The key to reducing chatter is to
reduce some of the pressure on the iron,
or give it more support, The simplest
solution is to use a thicker, more stable
iron. Alternatively, vou can skew the cut
to reduce pressure on the iron, or take a
lighter cut. To make sure the iron is
getting adequate support, check some of
the tuning Is the bed flat and even, 15
the cap iron fitted to theiron, is the frog
adjusted too far forward so that the iron
has little support near the cutting edge?
[t may be a combination of things. [f you
reread the tuning sections in Chapter 4,
yord should be able wo solve any one of
these prablems,

Clogging
Clogging can sometimes be a problem
even with the best tuned planes,
Shavings bind up so tightly in the throat
that the plane no longer cuts. The miost
ohvious cause is that the throat is too
tight. The solution is to open the throat
or back off the cap iron a ¥ in. or so.
MNothing clogs up a plane faster than a
dull iron, To compensate you take a
deeper cut because the plane dossn't
seem to be cutting and then you're done
tor. Clogging can be caused by a poor fit
of the cap iron to the iron, which allows
some shavings to pet under it and others
to build up, The cap iron should be
smooth and waxed. The wedge in a

wooden plane might be somehow
blocking the free escape of the shavings
Bevel the frontedge of the throat
forward slightly to give the shavings extra
room. A lighter cut always helps, but just
expect that sometimes clogging is going
to be a problem.

A lot of the clogging problem can be
eliminated by clearing the throat of large
shavings at the end of each stroke. Often
this means nothing more than pulling
out the end of a long curl Why else do
vou think the upper edges of the throat
on wooden planes are chamfered?=1o
make it easier to get your fingers in to
pull out the shavings,

Iron misalignment

Slight lateral misalignment of the iron is
rarely much of a problem, but it can be
an annoyance and is something to be
awarc of. If the iron isn't parallel with
the sole, one side cuts more deeply and
leaves pronounced ridges. If I'm rough-
surfacing a board, a little unevenness
isn't a problem. But for a final smoothing
[ want the iron parallel to the sole. |
witally feel the depth of the iron
projecting From the sole in a few places
before starting in, and, if need be, make
slight adjustments By watching the
thickness and width of the shavings
while planing, | can make further

ad justments as necessary. Ideally, T want
to see a shaving of consistent thickness
curling nearly the width of the throat.

Learning to use a plane takes practice.
With the work held securely on a bench,
the plane tuned and adjusted, it's just a
matter of time before planing becomes
a natural extension of your body
maotion, In time, vou'll find yourselt
concentrating more on feeling the way
the plane cuts, on the beauty of the
surface, and on the texture and smell of
the shavings.
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PLANES FOR TRUING

AND SIZING STOCK

Craftsmanship is a combination of knowledge on how to use tools and
of skill with the hands.
—Stanley Rule and Level, How to Work with Tools and Wood, 1927

N1 planes are more useful or used

more often than planes for truing and
sizing stock, commonly known as bench
planes. Before the development of wood-
working machinery and its adoption in
almost every shop, bench planes did
much of the work that we rely on table
saws, thickness planers, and jointers for
today. With machines taking over the
hardest tasks of working rough stock to
dimension, bench planes are more often
wsed today to refine parts at the bench.
Even in a shop full of power machinery,
it's hard w imagine not having a bench
plane or two in your toolkit,

Types of
Bench Planes

When most of us think of bench planes
we think of Stanley cast-iron planes, or
more exactly Bailey-pattern bench
planes, since it was Leonard Bailey who
patented most of the ideas over 125 years
ago (see Chapter 2). But for all of the
hundreds of vears before Stanley and
others perfected cast-iron planes, bench
planeswere made of wood (see the photos
on p. 94) and more rarely ot jnined steel
plates with wood mtill. Most crattsmen
had at least three bench planes: a jack

This id from a joiner's chest, probably made in London c. 1790, depicts
the maker ai his banch and shows olf his considerable inlay skills.and
collecton of bench planes. (Photo courtesy Colonial Williamsburg.)

plane tor rough-dimensioning work, a
jointer or try plane for shooting edges
and accurately flattening panels, and a
smoothing plane for finishing surfaces,
They were the hardest working planes he
owned, r"n.lt}lthugh SOMEe Tnm{t"rn-day
t'n-1|'l:.m1}n st il] p;ri:i.t:r Loy 115e wonden
planes, many more feel that cast iron and
steel are superior materials for dei:ir]g

bench planes.
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We will probably
never know why the
maker of this fruet
wond French try
plans carved a lox
head into the plane
body, as well as

his initials and dale
("M, 3 18347, but
it 15 typical of early

E"JFI."I.ZI[?.'HI EHAMES

Oriamial bench planas have thick irans and white-oak bodies, Notice the sliding dovetailed

“kay” 1o tighten the throat an he plana shown upsida-oown
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STANLEY

BENCH PLANES

El:uﬂu:‘y cast-iron bench ]Jian-.‘::. range

in size from the smallest #1 toa #8
jointer, and also include scrub planes
(see pp. 97-99) and block planes (see
pp. 110-119). Besides these sizes there
are a few odd sizes, a #4%2, a #5V%, and a
#5'%4. Then there are some specialty
planes that could easily be included in
thiz group, such as the #10, #10'2, and
# 0% beneh rabbet planes, For the sake
of simplicity these rabbet planes are
included in Chapter 7; this chapter
tocuses primarily on the basic bench
planes used to surtace and size stock.

Stanley was by no means the only
manufacturer of bench planes, but it's a
measure of Stanley's dominance of the
market that its numbering system has
almost become the standard, Lots of
other manufacturers made bench planes
{some wereeven made by Stanley and
sold under other names), but no matter
what their catalog numbers, we still
think of them as #4s or #6s, and so on.
To avoid confusion, 1l stick with the
Stanley numbering system.

Despite their obvious differences in
size, Balley bench planes are nearly
identical to one another in design (see
the chart on p. 96 for a comparison of
sizes). OFall these planes, the #1 is the
least usable and the mosthighly sought
after. To me, it's a curiosity—a miniature
bench plane without any lateral
adjustment. Certainly it can be used to
dimension parts, but the sole is short
and the handles so tiny that wsing it is
more awkward than using a block plane
the same size. One story why Stanley
and its competitors made such small
planes was for schoolboys and for use in
woodworking schools. The #1 might
have been made for small hands and fine
waork, but [ suspect its popularity then or
now has more to do with our fascination
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Tha Stanley #1
{aiop the box) isthe
smallest and most
rara ol 1he banch
planes. Competitars
such as the Limon
Manufactuiing Co.
of Mew Britair
Connecticut, madsa
a simitar-sized plane,
a #0 (foreground)
The Stanley &4 1%

In tha background
gives a sense ol
their tiny size

ING AND

SIZING

[hree garly cast-ron
bench planes
nclude (from rear)
a Challange |omlar
sold by Towar and
Lyon, patenled 1883
with an imarasting
depth agjuster, and
aftSand a H4 Victor,
a lne of planas
ariginally made by
Leonard Bailey

and later bought

by Siankay.
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with anything miniature. Certainly
Bailey Cast-lron Bench Planes someone interested in actually using a
#1 won't pay the nearly § 1,000 they can
SIZE" MAME IR WIDTH LENGTH WEIGHT sradefir
fim.) i) fib.)
| know there are some who would
1 Smoctiing b B s disagree with me, but | find the #2 and
w2 Smoothing 1 ! 2t #3 bench planes equally small and anly
#3 Smaathing 1% 8 3% somewhat useful. I'm sure there is fine
84 Smaothing a g 3% work they are well suited for—leveling
#4 Smoothing 53, 10 A the top edpes of small drawers, for
5 Jack 5 4 AV example—but [ find that it's just as easy
r- to have a #4 tuned for this work and a lot
5y Junior jack 174 Mm% 3 : X :
. maore besides, For me, the #4 is the
#3 Jack 2'/a10 2% 15 6 pﬁ'rf.th‘t size: it fits iy hand, the sole is
#E Fore 24 18 T |l'I-T1H {'nuugh to do accurate work, it has
#7 Jointer 2 22 Y enough heft w plane well, vet ] can use it
#8 Jointer 2% 24 9%, one-handed if need be. It's my "odd-job”
#9 Cabinatinahére: o 10 Al plane, used for trimming parts to size,
black plane {8V alter 1936) cutting tapers or bevels, shooting small
#40 Scrub B B 2% edge joints, or performing any of the
#4007 Scrub { 10 2 5 varied planing work in my day.
There are tour more common sizes of
*‘Bench planes with corrugated soles (avallable for all but #1) have the letler C© bench plane, each progressively longer
after the number (e.g., #2C, #3C). and heavier: a #5 jack, a #6 fore, and
Adapted from Sellens, The Stanley Plane (1975). #7 and #8 jointer planes. The odd-sized
#4Y2, #4542 and #5 Y are just what vou

would expect, intermediate sizes, Which
one of any of these planes you choose
depends upon the work yvou want to do
and which one has the heftand feel that
most appeals to you. Often it is as much
a matter of habit as which one fits the
work. Some craftsmen tell me they use

a #7 for everything. Such a long plane
can do accurate work, but [ find it too
heavy for odd jobs at the bench. Instead,
| use both a #7 and a #2 for jointing
long edges and planing surfaces that |
want very tat | rarely use a #6, but use a
#5 almost as much as a #4, for jointing

This assortment of bench planes is typical
ol the range of sizes once available, from the
smallest #1 1o a #8 jointer,
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short edges, planing end-grain edges
(as on a tabletop), and fitting drawers
to their openings,

There are no hard-and-fast rules
about which planes to use, but the
design of each evolved for certain kinds
of work. Use the plane that fits the scale
of the work and use longer planes for
greater accuracy, This goes for anything
from shooting an edge joint to flattening
asurface.

SCRURB PLANES

Scrub planes are the hardest working of
the bench planes. Not so long ago they
were part of the basic toolkit of any
woodworker, used for roughing parts to
size before refining them with other
bench planes. You could think of a scrub
plane as the plane equivalent of a
thickness planer, Where parts could be
left rough, such as the underside of
drawer bottoms and case backs, you'll
often see the strong parallel corrugations
lef't by a scrub plane.

Three things distinguish a scrub plane
from other bench planes: The throat is
very large to pass coarse shavings, the
iron has a very pronounced curvature
or camber across the width of the edge,
and the iron is usually only a single
thick iron without a cap iron. All three
characteristics help the plane cut
apgressively without clogging, but with
little refinement of the surface. This is
called "hogging.” With a cambered
cuttingedge, the iron cuts like a large
gouge; in fact, the finished surface is apt
to be rough and looked gouged. A single
iron is easiest to set up and use, although
with a minimum of tuning a double iron
waorks fine, too. The slightly rougher
surface you get with a single iron is less
important than the ability to remove
material quickly.

Scrub planes are used far less today
than they once were. [ use one when it's
easier than going to the bandsaw or table

saw, for hopging of Twood when cutting a
tapered part, for beveling the underside
of a drawer bottom, or for thicknessing
the odd board that's too wide for my
planer. A scrub plane is also useful when

gathering materials for a project, for
choosing boards with consistent quality,

Common bench
planes such as the
H2, #3, and #4
shown here {from
rear) have identical
adjusters, rear
handles, lever caps,
and body shapng,

Scrub planes are
the hardest-working
bench planes.
Shown here (from
rear) are a Stanfey
#340 furring plana
with minimal sole for
“cleaning” rough
boards; a Sargent
H162 with two

irons and cast-iron
handlas for a sure
grip; and Ohio
Tool's #040, which
is nearly wdentical 1o
a Stanley #40

grain, or color, With a scrub plane and a
minimum amount of planing through
the roughsawn or weathered surface, |
can get a good idea about the character of
a board betore sending it over the jointer

and planer.
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Scrub planes can be found on the
used tool market, often priced quite
reasonably. They are apt to be worn, but
nothing that a little tuning can't remedy,
Lie-Mielsen makes a new cast-iron
version of the original Stanley #40 and
replacement irons, too, You might
consider making your own scrub plane
from either a worn wooden smoothing
plane or a tired #3 or #4 bench plane,
Wooden-soled transitional planes work
well, too, | have a couple of old woeoden
smocthers that have throats so wide that
refashioning them as scrub planes is
about all they are useful for. A cast-iron
bench plane will work well as long as
the throat is opened wide and the iron
is cambered.

Tuning and using scrub planes
Scrub planes need a lot less tuning than
most planes. Tearout and surface
roughness are to be expected, sosave the
time you'd spend tuning a scrub plane
tor your smoothing or jointer planes,
Stick to the basics: Make sure the
handles are tight [you'll beapplyinga lot
of force to the plane and will want a good
grip), check that the sole is within the
ballpark of Hlatness in the important
areas, camber the edpe of the iron, and
tume 1 ;*.'IL' STEW l.._.i'rl Ly ‘h,”_ Il hl flll..,t"\. Il'll'
iron snughy in place. This is basic tuning
covered in Chapter 4.

It you are poing totume a #4 or similar
bench plane a5 a scrub plane, think
about itas a dedicated plane used bor this

Oid and worn wooden or transitional planes can be tuned as scrub
planes by widening the throal and cambering the iron
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Cambering the iron allows the scrub plane
to make deap gouging cuts. If the plane has

a cap iron, it can be set well back from the
cutting edge (as shown) or ground o the
same camber as the iron,

purpose only. Opening the throat wide
enough towork well as a scrub plane and
cambering the iron will make your plane
useless tor more refined work. Start by
moving the Frog well back to open up the
throat (refer to pp. 59-62 for more
detailed information on adjusting the
throat), You'll need a throat at least & in.
wide—¥1s in. wide would be even better.
When moving the frog, be aware of one
thing: The iron still needs 1o be bedded
wellalong its entire length, Move the frog
so the iron just beds against the beveled
sole. If the throat is still not wide enough,
tile the front of the throat apening.
Cambering or shaping the iron is very
important to get good results. The iron's
shape concentrates the cutting energy
over a small arg, so it can cut more deeply
than a straight iron cutting along its
entire width. How much camber is a
matter of choice—the more you have, the
easier the tool will cut, but the smaller
the width of each “pouging” cut. You'll
need to resharpen more often too, since
less of the edge is cutting. A good
compromise is about Vi in. relief either
side of the center of the iron (see the
photo above and the drawing on p. 67).
[ rough outtheshape on the grinder, by
moving the iron in an arc over the wheel.
Drawinga reference line an the back of
the iron with a felt-tipped pen helps you
grind a more accurate shape, although



it's not vital that it be perfect. [f the
plane has s double iron, the cap iron can
either be roughly ground to the same
camber as the iron; or be moved back
from the cutting edie, which will help
open the throat Further, too.

Stanley made what they called a

furring plane (#340) that gives an idea of

how unimportant a long flat sole is toa
serub plane. This tool (shown in the
bottom phote on p. 97) has a sole that's
Flat for only about an inch either side of
the throat opening, with the rest of the
sole so relieved that the plane barely even
rests on it The tiny sole lets the plane
follow the surface, cleaning of fsaw
marks and the like rather than cutting it
Hlatand true. | would lap the sole ot a
scrub plane only if it really needed it,
otherwise consider the plane tuned and
ready for work.

Few planes are easier touse than
scrub planes, Thevery nature of the
work they do is so rough that a ot less
care is necessary when planing. [ usea
scrub plane for twodif ferent technigues:
tor removing mill saw marks or wood
quickly to leave a tinished and somewhat
smoothed surtace, or forhogginga
surface flat enough to be more easily
refined and smoothed h}' other bench
!’]]H]’It'h [see the ph-:ﬂu.‘ti rig]‘lt ). The two
techniques are different in so far s for
the former [ leave parallel plane marks
with the grain, and for the latter plane
marks in any direction, as long as the
surface is nearly flat and true. Using a
scrub plane is covered in more detail in
thesection on flattening stock helow.

Using Bench Planes

The tlat soles of bench planes cut true
tlat surfaces or, geometrically speaking,
planes, Whether it's flattening a surface,
shooting an edge straight, cutting a
consistent bevel, or cutting a straight

end-grain edge, bench planes are the

tools for the work. Some of this work
demands careful tuning, some less so.
But bear ane qualification in mind: The
tuning should tit the work vou expect to
do with the plane. Jack planes (#5) used
tor general work are one step above scrub
planes and need only a modest amount
more tuning. On the other hand, a #3
used a5 a jointer for short surfaces should
be well tuned, A jointer (#7, #8) or fore
plane [#6] used for accurate work also
needs careful tuning, It's always better to
err on the side of doing a more complete
tuning rather than the minimum, since
this makes any tool more versatile,
Chapter 4 describes tuning benich planes
in detail

You can get by with only three or four
well-tuned bench planes, a #4, a 45, a #7
or #8, and a low-angle block plane, It's no
surprise that these are the most common
sizes available on the used tool market
lor new from any of the few remaining
cast-iron plane makers), as generations of
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A scrub plane is
used on the
diagonal 1o hog a
panal flat bafore
final smoothing with
other bench planes.
The surface is left
with plane marks
fhat loak gouged,
and the shavings
are coarse and
roughly broken,

crattsmen have found that they vary just
enough in length and heft towork well
tor a wide range of bench work. You
won't use each one every day, but in the
course of a week or month you will use
them for everything from Hattening
rough stock ta thicknessing it, leveling
glued-up panels, and jointing long-grain
and end-grain edges,

FLATTENING STOCK
Hardly any board dries flat across its
width and straight along its length.
Instead, due to the very nature of wood
and sawing a log into boards, most of
those boards will warp in some way. The
three most common defects are twist,
cup, and bow (see the drawing on p. 100),
Twist is what the name suggests, a
gradual twist of the board's face down its
length. Cup is a warping across the
width of the board, and bow down its
length. Fortunately, these are just the
sort of problems bench planes were
designed to resalve.
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Bow, Cup, and Twist

BOW DOWN
LEMGTH

Use a long
straightedge fo
measure bow.

TWIST DOWN
LENGTH

Check twist by sighting
across winding sticks.

CUP ACROSS
WIDTH

Check for cup with a
straightedge held
across the width.

Let's say I want to flatten a board a
few feet long and 14 in. wide that has all
three of these defects. First, 1 saw the
board close to final dimension so I'm not
planing wood that will just be waste
later. The most secure way to hold the
board is clamped between dogs on a
bench (for more on holding the work, see
Chapter 5). Chances are good that it
might rock or otherwise not lie steady,
which can be remedied by tucking a few
wodges under the board at the high spots
[see the photo on the facing page).
Checking the warp with winding sticks
and a straightedge gives me a good idea
of where wood needs to come off (see
the sidebar on the facing page).
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There is no rule of thumb for which
plane to start with, either a scrub plane
or one of the longer bench planes tuned
with a slightly cambered iron. If the
board is quite warped, I start surfacing
by hogging of f the high spots witha
scrub plane, Think of a scrub plane as
onestepabove a hatchetand a jack plane
as one stepabove that. Nomatter what
plane | start with, the technique is the
same: | plane on the diagonal, with the
plane at a skew. Planing diagonally end to
end cuts out the twist and cup by
working more heavily on the corners that
are high.

While flattening the surface, | find it
useful to turn the board end for end at
least once. Planing diagonally in the
opposite direction evens out a natural

tendency to pressure the plane tocut
more heavily in a certain direction or at
the beginning or ending of a stroke,

I stop occasionally and sight along the
surface for a quick check on my progress,
You can use straightedges and winding
sticks, but, to save time, it's really good
practice to train your eye to see the plane
your tools are cutting. You'll still need to
check with winding sticks for final
ACCUracy.

Planing across the grain at a skew is
efficient for another reason: It lessens the
tearout likely when cutting along the
grain. With the iron set for a hefty cut,
the throat wide to pass large shavings,
and the iron less than perfectly sharp (as
it will quickly become with this hard
cutting), it's easy to imagine that the
plane won't cut perfectly smoothly along
the grain. The aim is to cut a flat surface,
with some roughness to be expected,
especially if yvou start with a scrub plane.
The planes that follow will refine and
smooth the surface.

As the surface gets tlatter, [ lighten
upon the cuts. Onee the bulk of the
waste is removed, it's also a good time to
resharpen or switch to a plane with a
finer throat and less cambered iron.
Sometimes a slightly rough but fat
surface is all that I need, say for the
underside of a drawer bottom. In this
case, | leave a smoother surface by
overlapping the final strokes across the
width and planing with the grain from
end toend.

Foraverytrue panel, it'shest to
finish with a long plane. With the plane
set for a light cut and slightly skewed, |
continue to plane on the diagonal, as
shown in the top photo on p. 102 The
tinal strokes should be down the length
of the panel to leave a surface ready for
tinal polishing with a well-tuned
smoothing plane and scraper. | like to
delay finish-planing the parts until just



MAKING AND USING WINDING STICKS

Apair of winding sticks is
one of those shopmade
tools that you can either lavish
time and attention on making
ar grab out of the scrap pile.
I'veseen them made of
boxwood with laminated
edges of holly and ebony, or of
just two picces of phywood,
Either works well.

Traditional winding sticks
{or "winking" sticks, as they're
sometimes known) are made
From a stable wood such as
mahogany, rosewood, or teak,
about 2 ft. long, 2 in. wide,
and tapered in cross section
with a wide base, Laminating

contrasting woods to the top
edpes makes it easier to read

one edge against another,
although you can simply run a
dark pencil line along the top
edge of one for contrast. More
important is that each stick
have top and bottom edges
parallel with each other and
that the sticks are not warped,
It doesn't matter if the sticks
are different heights,

The way winding sticks
work is simple enough. One
stick is laid across one end of a
surface, the other stick across
the other end, Sighting across
their top edges shows any
twist or winding [hence the
name). If the top edges are
parallel, then the surface is
“out of winding,” or not
twisted. The farther they are
out of parallel, the more twist
there is. Long sticks
accentuate any winding and
make it easier to see.
Considering their simplicity
and accuracy, winding sticks
are a quick way to check the
tlatness of plane soles, boards,
or glued-up panels.

Sighting across the top edges of
a par of winding sticks reveals
any twist or winding in a roughly
flattened panel
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Along jointer is
uzed to bring the
board o flatness,
rermaving the scrub
of jack plane marks
before a final polish
with & smoathing
plana.

To planeg a board
to consistent thicks
ness, first scribe
arcund all faur
edges with a mark-
Ing gauge, using
the flattenad face
of the board as a
reference surface.
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before assembly and after all Fitting and
joinery are completed (with the potential
for dings and other mishaps). Techniques
used for firial smoothing are covered in
Chapter &

THICKNESSING STOCK
Omnice one face is flattened it becomes a
reference surface tor thicknessing the
reverse face. To thickness the 14-in
rough board thatwas tattened in the
previous step, seta marking gauge to the
desired thickness and, bearing against
the true face, scribe around all four edges
of the board, as shown in the bottom
photo at lett. (It's casier to see the line iof
all four edges are smoothed with a plane
befarehand.] By planing right up to these
reference lines the board will Hinish toa
consistent thickness and be as flat as the
Face First trued

The Flattening te hnigueis the same
a5 !.I'I'r Il-H' L'I(_'L' iil'l'l.".:!(,!:\r ('{'In'lr.\i(:'“‘l;i, l;"‘:("l_']_"'l
that it should be easier I-nm'.'.'h:g where
you need to end up. Start with a scrub
plane if you like or with a longer bench
plane. Either way, work the surface at the
diagonal and stopjust shy of the reference
lines, 1 like to plane the lines away with a
finely set jointer, held at a slight skew
and planing down the length of the
board with overlappimg strokes, A final
once-over with a smoothing plane will
take of fso little wood that the thickness
should be virtually unchanged, With
two troe faces and consistent thickness,
the next step & to joint parallel edges

.'|ru| I.‘III.I!-\..

JOINTING SQUARE
EDGES

Only occasionally do 1 jpint roughsawn
{as f.:l]q!l.'rﬁt"d to tahle-sawn) edees with a
plane, rather than go straight to the
jointer. In my small shop it's usually those
boards longer than about 9L or the
ones too heavy or awkward 1o pass over



the jointer. More commonly, | use a plane
to refine edges that have already been
straightened with a jointer or table saw,
say for trimming straight parts to size or
for edge-gluing boards for wider parts.

Tninting technique is harder 1o master
than flattening, mostly because it takes
time to learn how tobalance the plane
on an edge where it is only partially
supported—quite difterent from having
the entire sole resting tlat on a board
when surfacing it. And if the forces on
the plane through the stroke are noteven,
it"s more likely that vou'll cut a crown or
high point along the edge by cutting the
ends more heavily. Fortunately, there are
a Few tricks that will help,

To joint short boards, | hold them in a
side vise. Longer boards can be clamped
along the front face of the bench with
one end held in the side vise and the
other supported in some way. [ use a
short board clamped in the jaws of my
end vise, but a portable board jack or one
fixed to the hench works well, too (see
pp. 83-85). However you hold the board,

set the edpe WO Are going to joint at a
cormfortable helght, pet it as stable as you
can, a nd orient it so that Vou are cutting
with the grain.

Choose a plane that fits the work
you're doing. The longer the plane, the
easier it is toget a straight edge, but with
maore weight to balance and control. For

Waorking the surface
on the diagonal,
plana just to the
gauge lines.

edges under a few feet long L usea #5 or
#6; any longer than that a #7 or #8. The
better the tuning for any of these planes,
the finer shaving you can cut and the
better the jointed edge.

The key togetting good results is to
concentrate on each stroke, Initially
Flattening a surface is very different in

While jointing an
adoe, Use Yol

fromt hand to steady
the plans, with

your thumiz against
the front knob and
your fingers
wrapped around tha
sole against the
board face
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IBTH-CENTURY STOCK PREPARATION

odday we take it for

granted that you can buy
materials thicknessed and
planed smooth by machine, in
whatever dimension or
quantity you desire, But the
amount of labor it once took
to work roughsawn boards to
finished dimension was
enormous. Just think of the
thousands of feet of planed
lumber in a building: for trim
and moldings inside and out,
windows, doors, floors,

wainscoting, stairs, cupboards,
and clapboards. And the only
machine the |8th-century
carpenter had was himself.
While the work took
considerable energy, the tools
and skills of the carpenter
made the work as efficient as
possible. Benches were low so
that the whole upper body
could apply force to the plane.
Holding devices were simple—
a toothed stop at one end of
the bench and a large forged
holdfast. The planes were
simple, too: wooden jack or

fore planes, jointers, and
smooth planes.

Flattening and thicknessing
a rough board was a straight-
forward process, First, one face
was flattened and smoothed.
Any warp or twist was planed
out with a jack or fore plane
{so named because it was used
“hefore”). With a wide throat,
a convex shape to the edge of
the iron, and sometimes even
a sole with the same convex
shape, the plane could cut
quickly and take coarse
shavings. A jointer, with its
long sole and square iron,
refined and trued the surface.
A smooth plane gave a final
polishing,

Onceone facewasflattened,
the carpenter used a jointer to
shoot one edge straight. He
then used that edge to guide a
panel gauge in marking the
opposite edge parallel and to
the board width. This second
edge was either ripped with a
saw, chopped close to the line
with a hatchet, or hogged
straight with a jack plane and

then trued with a jointer.
Often the carpenter stopped
here, with a board surfaced on
one side and cut to width. For
boards exposed on one side
only, to plane the back only
added unnecessary labor,
Tocut a board of consistent
thickness, the carpenter used

a marking gauge set to the
desired thickness and, guiding
it against the flat face, scribed
a line along each edge. With
the same jack and jointer, he
cut the back to this line, Ina
day a man could plane perhaps
300 surface feet.

An 18th-cenlury carpenter’s bench was low, enabling the carpenter to
deliver optimum power to the plane. {From The Little Book of Early
Amencan Crafts and Trades; courtesy Dover Publications.)

this way—strokes can stop and start
where they will as long as wood is
comingoff where needed. To joint
accurately you need to think about both
balancing the plane and pressuring it
evenly, especially at the start and end of
the stroke (see pp. B8-20). Long even
strokes give the best results,
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[ hold the front knob in a particular
way o give me extra control guiding the
plane. Instead of grabhing the knob with
a few fingers as for tlattening, [ wrap my
tingers around the side of the plane and
restmy thumb eitheragainst or around
the front knob (see the bottom photoon
p. 103). My fingers under the sole act
like a fence to steady the plane. At the
end of the stroke I can still pick up the

plane with both hands or take most of
the weight with the rear handle.

There are other things to concentrate
on that will help. Think about keeping
the plane at right angles to the face of the
board, When you become sensitive toit,
you can actually feel when the plane is
tilted a few degrees to one side or the
other. Watching the shaving will help,



Turning the jointer around and planing backwards fakes out any

crown at the starting end of the board,

Tojoint boards for edoe aluing, i@y them out in arder, mark the joinls,
and then joint @ach edga.

too. If the iron cuts more deeply on one
side thanthe other, the shaving will be
miore opacue along that side. The thinner
edge of the shaving might be traved, If
the shaving is inconsistent across its
width, either the iron is out of parallel
with the sole or the plane is tilted and
cutting more heavily on one side,

With the first few jointing strokes, the
shaving will come out in pieces as the

high spots are planed off. On a really
rough edpe, 1 set the iron quite deep and
hog away—sometimes even using a scrub
plane tostart. Jointing an edgeoff the
jointer or table saw, | start witha light
cut to see how the grain behaves. [n
either case, use the entire width of the
iron (not just the center) by shifting the
plane right or left with each stroke; it
will mean tewer sharpenings, Stop
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occasionally to check that the edge is
square by holding a square against the
face of the hoard and across the ﬂ:lgf'.
Sighting down the length of the edge
will give a good idea of your progress,
too. One thing to watch outforis it the
edge is crowned—even the longest plane
will follow it somewhat. On the other
hand, a plane will eventually cut a
hollowed edge straight.

To straighten crowned edges, think of
it as taking off the high spots one shaving
ata time. Start the cut in trom theend,
plane along, and litt off the plane betore
reaching the other end. Look down the
edge and keep on cutting partial strokes
where the edge 1s high and eventually the
crown will be goneor will be alotsmaller,

Sometimes it's still hard to straighten
a crow at the starting end of the cut,
Even on the longest jointer the length of
sole in Front of the iron is only 8 in—
!l..l.fdhr' enough 1ugu.1't|t' the plane straight
when the edge is gently crowned. At the
end of the strake the entire sole is
guiding the plane straight, 5o it’s easier to
cutawaya crown there, The solution is
Lo |Jl;mt' the starting end the same WY,
turn the plane around, start the cuta
plane length or sofrom the end, and pull
it toward you, as shown in the top photo
at left, Used this way the whole sole is
guiding the cut and cutting of f the
crown. You'll be planing against the
gratn, but with a light cut any tearout
should be very fine, Repeat this a few
Lmes, an I:,! 1.|"| [N} F?l:'l e 1i'|.|:," ‘_‘I.J._u{' .'l|l.|r1 &Its

entire ]1_'11;_';1!1 tor st r.|i;;|'|1 e it Lt:-n'l]'lh_'h_']g.'.

Jointing boards

for gluing edge to edge

OF all the edge jointing [ do, more than
half of it is for Fitting butt joints for edge
gluing. It has always amazed me how
often | hear of other woodworkers gluing
up edge joints right of fof a machine. I've
never had the same success. Gluing two

NG AND SILZING STOCK 105



boards edge to edee jointed an even a
sharp jointer can be risky, Under a
magnitying glass the machined surtace is
a pattern of fine ripples. Twao such

surfaces put together will never mate

well, because they touch only along the

tops of the ripples. [t's even waorse when
the jointer is slightly dull—the wood
fibers are beaten down or soabraded
that they become a poor glue surface,
And, as accurate as | like 1o think my

jointeris, the edges it cuts are never truly

When edge-jointing two boards, check the dry joint with a siraightedge

and look lor gaps between them

To joint boards in pairs, lold the boards logather, ling up the edgesto

be pinted, and clamp securaly
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straight. It's no wonder then that gluing
up machine-jointed edges takes a lot of
clamps and glue,

Run a jointer plane over the edges
before gluing and the story is very
different. The edge will be flat and
straight (or you can plane in aslight
hallow ifyoulike, as explained on p. 107).
The cleanly cut fibers will give the best
glue surtace there is, The joint will go
together more easily, and it will be strong
and as invisible as it can possibly be.
Better vet, such joints will stay together
long after the limited glue bond of the
machined edges has failed.

Edge-jointing boards meant to be
glued to each other is more difficult than
merely jointing an edge straight. Mating
edges must be straight and square along
their entire length. There are several
ways to joint them. One method s to
joint the two edges together as they are
held side by side in a vise, Special
shooting boards or jigs can also help. |
prefer to joint each edge singly and, if
need be, adjust it slightly vo fitits mate,

I begin by laying out the sequence of
boards for the bestgrain match (or for
other criteria such as color) and mark
each joint. Then | joint the edges of each
butt joint in order, For the sake of clarity
the edges of each joint can be identified
as Aand A', Band B!, and so on (see the
bottom photo on p. 105). Once A is
jointed and laid aside, | put A' in the vise
and shoot it straight. Keeping A’ in the
vise, | turn A upside-down ontoitas if
gluing them together. | check for two
things: that there are no gaps between
the hoards (particularly at the ends) and
that their faces lie in the same plane, IF
thereare any gaps in the joint, | take
another shaving or two from A (still in
the vise) until the two edges mate
perfectly. To check that the faces lie in
the same plane, [ hold a straightedge
across the width of both boards resting



SURFACING GLUED-UP PANELS

depend on being aware of the
direction that you machined
the individual boards initially,
I always mark each surface
with an arrow, indicating the
direction it passed through
the planer or over the jointer,
and try to align all the arrows
in the glued-up panel. If I then

aking wider panels

from edge-glued boards
is probably the most common
woodworking joint there is,
used for everything from case
sides to tabletops, Thickness
planers that can flatten such
wide panels are expensive.
The two or three planes it

takes to do the work by hand plane against the arrows, I get
can be bought for under the least tearout.
$200—and you'll have them The iron needs only a

for alot of otherwork besides.  very slight camber or none at

Mo matter how carefully all; 1 generally relieve only
the joints were made and the corners. Work in an over-
assembled, there's bound to
be slight variation between
each, Start surfacing with a
long jointer for the truest
finished surface, using the
same diagonal technigue
described on p. 100 and

cutting with the grain as

lapping pattern along the
panel and be aware of trying to
cut to a consistent depth so
the overall thickness doesn't
change, Stop when the surface
is covered with an even

pattern of planing marks. If
it's easier, draw some random
pencil scribbles on the surface

miuch as possible. Use a light

Surface a glued-up panel by flattening out the transitions batwean
pieces. Plane on the diagonal pst as with a wide board,

to plane away, Use a smoothing
plane and a very fine cut for

the final finish.

cut to avoid tearout, or you
risk having to plane the whole
surface lower. The best results

tor it. An alternative is to shoot the edpges

edgetoedge (see the top photoon the
facing pagel. If theydonot liein the same
plane, I'll apply slightly more pressure to
the plane or tip it to cut a minute bevel
to-adjust the edge of A' and tip its face
into alignment. The better the dry joint
is, the easier they will go together with
glue and the stronger the joint. And so it
goes down the row of joints

Some woondworkers ke to hollow-
joint the edge slightly. The theory & that
aslight hollow betwern the pieces will
Lreate more |'|r[.,"j"||]rt_‘ 1 |rll.'|T'I li'l.l;_' {‘T!.d"- A
the hollow is clamped together, The

pressure helps Lu':‘]'l the joint together as
the end grain gains and loses moisture,
]u:lT.-:‘rlli:!”_l.' cracking open the same way

the end of a board seasons and checks.

I use hallow jointing for long edge jnints.
B (=R

The technique requires one extra step:
| take an extra shaving or two ot the
center of the board and then make one
more pass from end to end. With A and
A edge toedge, the hollow appears as
the taintest hair of light between them.
It might sound tedious or a matter of
chance to joint edpes singly, but it's
surprisingly casy when you get the feel
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in pairs, as shown in the bottom ]1EIL'ITH
on the facing page. The theory is thatas
long as the edge is straight, any minute
bevel planed into the edges will balance
out. This techniqueworks best for
jointing short boards {under about 4 fr.)
and thin stock, tor such things as drawer
bottoms. The double thickness of the
two boards together gives that much
more support o the plane's sole. Fold
the two boards together, clamp them in
the side vise, making sure the edges are
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Shooting Boards
for Edge Jointing

Two straight-edoed boards clamped
inte side vise

Boards to be edge-ointed —\\

Ramped shoating board for shart
boards or thin stock

Plane at slight skew.

Tamporary stop lo
support stock

Y=in.~thick :min‘h

phywood base

tight to one another, joint the edges
straight, and trial-fit them, Check far
gaps and that the faces lie in the same
plane as described previoushy.

Another alternative is to use some
sort of jig or shooting board. A shooting
board is a good aid for getting a feel for
jointing or for jointing really thin pieces;
otherwise, 1 find that it's more trouble
setting everything up than it's worth
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The simplest setup is to clamp two
boards topether as in the method
described previously, but slightly above
and sandwiched between another pair of
shooting boards with true edges. Plane
down until the plane just starts to ride
on the edges of the shooting boards and
stop before cutting into them. The
drawing above shows this setup and
another shooting board useful for
shooting the edges of small, thin pieces.

JOINTING BEVELED
EDGES

There is no doubt that cutting a lot of
boards to a consistent bevel is faster on a
table saw or jointer than with a plane,
But for one or two bevels, especially ones
cut on tapered pieces, it's easier to pick
up a plane than make a jig for holding
the work safely on a machine. And when
it comes toad justing bevels, say for
coopered work, a plane has no equal.

A jointer gauge is a useful aid in
learning to guide and balance a plane
upon an edge, for shooting both straight
and beveled edges. 1 usually don't have
much time for jigs and gimmicks, but
this is one tool that is invaluable.
Essentially it's a guide that clamps to
either side of a Bailey-pattern bench
plane with an adjustable fence against
the sole (see the top photo on the facing
page), With the fence held against the
face of the board the plane is supported
ta cut any bevel from 307 to 90°, It'snot
a foolproof jig and it takes some skill w
use, but it's the best way [ know tocut
bevels consistently with a plane, Mine
was made by E. C. Stearns Company and
dates from about the turn of the century,
There are fancier versions; Stanley made
a jointer gauge that was nickel-plated,
with a rosewood knob on the clamp to
the plane toallow more control. Although
I've never seen new ones for sale, jointer
gauges can be found at tool sales. It's also
casy enough to fashion a wooden version
tocut a specitic bevel {see the bottom left
photo on the facing page).

[ use two beveling techniques: cutting
a specific bevel on an edge or refining or
adjusting a bevel cut on a machine, For
either technique, a jointer gauge helps
vouwork easily and with more accuracy,
but it's not essential. To cut a bevel
without one, mark out the bevel angle on
the end grain at both ends to give you
reference lines to plane to. Use your
forward hand much like a jointer gauge



A beveled Block of wood clamped fo a bench plane serves as a
simple |onter gauge

tosteady the plane on the bevel (see the
bottom right photo above ). To use a
jointer gauge, set the tence with a bevel
gauge to the desired angle and make sure
the tence is tight to the work. Just as
withedge jointing, it's vervimportant to
think about each stroke, feel the position
of the plane, and watch the shavings to
see where the plane is actually cutting,

Stanley and others
made jointer
gauges, adjustable
over a wide arc ol
bevel angles, that
clamp on the sides
ol #4 and larger
banch planes for
shooting accurate
and consistent
DEvids

You can jaint 8 bevel freehand by using your outstretched hand to

steady and onent the plana

Refining a bevel means planing it
straight and true, tree of machine marks,
and ready for gluing or other joinery. It's
awkward only because the plane is tipped
atan .'n'.j.:h' and it's harder to halance (a
jointer gauge helpsk otherwise, the
strokes are the same as if shooting the
edge square. It's helpful 1o set a bevel

gauge to the angle and check often along
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the edge. Where the bevel is low I'll make
a pencil line, so0 | can cut more heavily on
the opposite edge (saving the line) and
correct the bevel. An alternative is to
pressure the plane more heavily to cut the
high side or to adjust the lateral alipn-
ment of the iron out of parallel, Either
way, | watch the shavings and tinish with
a continuous pass from end to end.
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Inspired by low
angle British miter
planas, this rare
Staniey #9 cabinet
maker's block plane
has a balk-tail handle
and a “hot dog” for
hokding the plane
when it's usad anits
sige for shooting
miters of planing

and grain,

Planes
for Dimensioning

End Grain

When itcomes to dimensioning end
grain, the techniques are basically the
same as for planing long grain. Even the
same bench planes can be used. What is
different is that end-grain tibers are a
lot more tenacious than long grain

The physics of block planes, with their
low-pitched irons, can be a definite
advantape in cutting end prain easily.
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The tirst block plane that Stanley
offered {a #9 in [870) was squarish and
heavy, a little longer than a smoothing
plane, and with an iron bedded bevel up
at 207 {see the photo above), It wasthe
most expensive bench plane Stanley
offered, to be "used |.1:-.' Piano Forte
Makers, Cabinet Makers and kindred
trades, where an extra-fine Tool is
required in finishing hardwoods.”
Stanley didn't advertise it tocut end
grain specifically, although the plane's

rnass and low 'F"'lLL'lM"Ll Iran |'|l.'lrlr.‘-.f. The

design came From earlier British miter

planes made From a block of hard-
wearing wood [see the [t o phioto
an |1. -"l:.- } (&1} l"j. llH' rr1{'1:3|-.'| |]LE-'\'»'|;:'“|.|.
CONSTruction L}'pi-.‘;t] of these and other
high l.l'.;.;.’lli';."_n' British |1|:§|1L‘:1.

Within a tew years Stanley came out
with a new line of block planes far
peneral-purpose work and some for
special tasks. The name “block” plane, so
the story goes, comes from the plane's
use to resurface the end-grain tops of
butcher blocks. Stanley offered the #64
specitically tor surfacing butcher blocks.



It was a low-angle plane with a toothed
cutter for initial leveling and a straight
cutter for finishing the surface (see the
bottomn photoon p, 117). For the cabinet-
maker, Stanley made a similar plane, a
low-angle jack (#62). It was really just an
oversized block plane, much longer and
with larger handles to allow a good grip
while working stubbori end grain.

[t wasn't very long before Stanley and
other manufacturers were offering a
wide range of block planes for use
throughout the woodworking trades,
Thevariety was hupe—with adjustable
throats, very low bed angles, skewed
irons, ball-tail handles, fancy lever caps,
double ends (one end was tor bullnose

work), and different sizes and qualities.
Today there are mayhe 1) new block
planes available, all nearly the sameas

the basic |1|J.m':~ offered 100 vears apo.

TUNING BLOCK PLANES
Three things set black planes apart from
other bench planes: They have asingle
iron without a cap iron, the iron i
bedded at a low pitch, and the bevel of
theiron faces upward. Each characteristic
can improwe the dynamics of cutting end
grain, which is quite different from
planing long grain. Long-grain cutting
curls up a shaving, cut {and split) from
the surtace along the plane of the wood's

natural weakness, The steeper the angle
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the iron makes with the surface, the
more abruptly the shaving is cuded and
generally the smoother the surface the
plane cuts. Cap irons stiffen the iron and
accentuate this curling action. End grain,
by contrast, is best cut with an fron more
like a knife than with the wedging cut of
a higher pitched iron. The best end-grain
cut slices the end of each resilient fiber.

The lower the pitch of the iron and
the finer its bevel, the better it can cut
the fibers. Ideally zero pitch, cutting like
a chisel, would he best. But to make a
plane like this would be impossible; at
even a low pitch the thinly tapered bed
is fragile. As it 15, end grain is tough to
cut and wears on the sole more than
long grain.

The lowest i‘l:l'ai.'tii.'u] bed :'II'.l_I%lL" turns
out to be about 12°. Cutting with the
iron bevel up, the effective pitch {the
pitch of the actual cutting edgel is the
total of the bed angle and bevel angle,
something about 32° (see the drawing
on p. 49). Most block planes havea bed
angle closer to 20°, which, interestingly,
miakes their etfective pitch not much
ditferent trom that of a jack or smooth
plane [t might look as though the iron is
cutting at a lot lower angle, but the
physics is actually quite similar. Herein
lies the crux of the tuning question:
Should you tune the plane towork like a
small smoothing plane—which it will do
very well—or take advantage of its low
bed angle and potential to shave end

Biock planes once came in a variety of
fuaiitias and sizas from many manulacturess
Shown here (from top) are planes from
Meiallic Plane Co. of Auburm, New York,

c 1873, L, A Chaplin (wilh a corrugated sole
and adjustable throatl), 1888, Foss (patent 43
with adjusiable throatl, e, 1878; and Davis
Level Co. of pringfisld, Massachusetis 1832
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A block plane disassembled shows its single iron, aduster, cam-locking kever cap, adjustable

toa pigce and the knob that secures i, and low bad angle. Too low a bed angle s fragile, as

shown by the skewed block plane in the background whose bed has cracked away

grain? But, before we get into this issue,
there are other characteristics of the
plane worth understanding,

Havinga low bed angle means the
iron has to be used bevel up; if it were
down, the bevel would have to be smaller
than the bed angle and impossibly Fine
and Fragile. But this also means there is
noway to have an effective cap tron. Fora
Fewy reasons it really isn't needed ammway,
The low bedding angle puts the cutting
borces more in line with the iron (the
knife vs. the wedpe again), and as a result

the iron is able to resist them without a
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cap iron. The lever cap lor screw cap)
that secures the iron helps to stabilize it,
ton, Block Pl;,lnl_"‘-\. can cut well without a
cap iron for one more reason: There is
litthe need 1o curd the shavings. End-grain
‘\.]"I.'l".'il-ll_"'\ AT 50N "-\.'l.".\,llﬁ. 1hi:l|. tll'll.':'\\, hrl';_llf.
.iI'l..l.Tl l:"ﬁ"iil:p'. ” '.H'I.'H 1 I.]"l';. ut a .llu'l”}: 1'1I.I.E-
j]r.,l.'ll'l ‘\I"lil'r'!l'l'l F:. '!."l.:ll.llll kr'l'i'l"r\' :r'li'l': Ir F'lli,“]{‘ 15
properly tuned.

The basic tuning is the same as for any
plane, described in Chapter 4. Take extra
care lapping the sole, because this isa
plane vou'll want to get accurate work
from, and the sole is small anyway.

Smoothly bevel all around the edges of

the sole so there is no chance of any
burrs or sharp edges marring your work.
Then turn your attention to the lever
cap. This part of the plane is doing a few
jobs—securing the iron, stitfening it, and
supporting your palm at the rear of the
plane. To do the first twojobs it needsto
lie against the iron completely, justas a
cap iron would. Sand off any paint on
the underside where it mates with the
irom, and then lap it on a coarse stone by
holding the lever cap slightly helow the
level of the stone along one side (see the
phota on p. 73). Polish the top edge so
the shavings will pass smoothly from
the throat. Anything more you do with
the lever cap won't really atfect the
plane’s performance, although you
might want to smooth the area where
your palm rests,

Mext in importance is a smooth and
consistent bed for the iron. If you have
just bought a new Stanley or a Record
#9% or #6560, classic block planes that
are nearly unchanged from overa
century ago, the bed will probably need
some work. First, remove the levercap
retainer screw and the adjustable toe
piece if there is one, so neither is in the
way, With a small flat file, file the bed
flat right to the bottom of the sole (see
the photoat left on p. 39). Applyinga
thin coating of wax to the bed helps the
iron adjust smoothly.

The way the iron is ground and honed
will really determine how your plane
performs. Ground at a normal 25" bevel,
with a bedding angle of 20°, the plane
will work like a small smoothing plane.
Hone a microbevel of another 57 (a 50°
cutting angle) and it will work even
better for difficult grain. A 107 micro-
bevel (a 557 cutting angle] will give you
about the best performance you can
expect with long grain, but you're way
off the mark to plane end grain easily.



ADJUSTABLE THROATS

FT he width of the throat has

L & major effect on the way

a plane cuts, yet adjusting the
throat apening is not always
quick and easy. On most
bench planes you First have to
remove the iron and lever cap,
and then loosen the frog and
slide it forward or backward.
For real ease and versatility
in throat adjustment, nothing
beats the few planes manu-
factured with a separate toe
piece. By loosening a screw or
the front knob, a piece of the
sole lor the entire sole} ahead
l'l!. ll-IL' 1mrom <an |:'.l|." 'I'I'll'l"'-'f"{.,l
ﬂ‘)rwﬂni or |1.;|1'kw:_1rd. Ina
matter of seconds, the throat
can be widened Fram as thin
as a hair to as coarse as a jack
plane. This is the design
Stanley and others used fora
modest number of planes;
block planes, a low-angle jack,
a bench rabbet (similar to the

#4 in size), the #9 miter plane,
and a few other specialty
planes. A few modern wooden
planes have the same feature
Given the benefits, you
might wonder why more
planes are not made with an
easily adjustable throat. One
reason is that milling the toe
piece, the recess for it, and the
tront knob that secures it
Ia L‘."‘"\- e | rL"Ful nl.Jrl'lij':dL'tun‘,
:]".]L]‘iﬂH to the cost. Another
reason this design doesn't suit
all planes is that it makes them
more fragile. No longer is the
plane one solid casting, but a
milled-down main casting and
a thin attached toe piece. And,
tinally, not all planes need that
much range of adjustment or
need to be adjusted all that
often, They are tuned for
certain work and are used for
just that

Tl.lk ll[{"lll.l H!'i!irl Vo want [FH' |l.:l'\'|""11.
¥ |.|‘|.'|i'|:i'|.': i’II'IL'j{\. {-jll..‘i.'lﬂ:\.l" e | I."lllr'll.' '.-'?'I[}I. A |'K";J
angle of 127, hone the bevel to 207, and
then hone a back bevel of 5%, The
effective cutting angle is 32 uitea hit
lower than a bench plane, The overall
bevel angle is 257 and -at'.::'x‘lfv enough to
plane hardwood end grain. But vou
could get a little more from the plane if
you regulardy planed only softwonds. A
15" bevel and 3° back bevel yield a
cutting angle of only 27°, Work this
plane on the skew and you'll be amazed
at how easily it cuts and how smooth a

surface it leaves

DIMENSIONING

END GRAIN

If the bigeest challenge with block planes
15 tunimg them, actually using them is
easy. Most bt vour hand socomfortably
and can dosucha variety of small
planing jobs that a block plane will
quickly become the first plane you reach
for. 1 have three block planes at the ready
on my bench at all times. Two are about
a hundred yvears old, with adjustable
throats and castings beautifully designed
sothey are comfortable in my hand for

long periods of planing, One is a Stanley

PLANES FOR TRI

The adjustable toe piece is sequred to the plane body
with a knurled knob,

#94, the other a Sargent #1317
{basically the same plane only a little
longer) with a ball-tail handle that makes
the plane more comfortable to use two-
handed (see the photoon p: 14). The
third plane is only a few vears old; it'sa
Lie-Nielsen low-angle bronze plane
based on an old Stanley design, which |
love tor its compact beauty and the way
it can handle the work of a plane many
times its size and weight.

It would be ditficult to list everything
these planes can doo Certainly they

5{.{[].’[1'!:' or hl."r'{"'] 1.']['.1-:.'\.[..I.IEII. t"li RES, OT any
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Four of the authaor's
lavorite block planes
inchude (from top) a
low-angie Stanley
#60Y:, a Sargent
1317 with a ball-tail
handie for a com-
fortable two-handed
grip, a Stanley #915,
and a Lie-Nielsen
bronze low-angle
block plang.

edge for that matter; cut miters,
chamfers, and bevels across or with the
grain; and true up joints such as rabbets
or the face of a tenon. The Stanley I have
tuned to work more like a small
smoothing plane, so 1 use it to level
transitions at joints (for example,
between stiles and rails on a door), to fair
curves, and to do the job wherevera
small plane seems to fit the work best,
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Squaring or trimming end-grain edges
is the work block planes do much of the
time. This might be in fitting a piece,
taking a shaving or two otf its length, or
truing the edges of a glued-up panel such
as a small tabletop. The technique is easy
to learn, but as with any plane, it takes
sensitivity to the way the plane cuts. You
want a sharp iron for any planing task,
but especially for planing end grain, Use
a light cut, woo; end grain is tough stuff,

Clamp end-grain edges upright in a
side or end vise to work on them most

comfortably, Keep the piece low in the
vise so that it's as well supported as
passible; end-grain planing takes a fair bit
of force. Large end-grain surfaces are

easier to plane, only because there is
more to rest the sole on. To plane small
surfaces like the end of a table leg, 1 often
just lay the item flat on my bench with
the end projecting beyond the edge. [ can
then comfortably look down on the work
as | plane, and turn the leg to work from
all four sides.



One way 1o plane and grain = with the workpiece sacurely clampad in

a wvise, youw rear palm around the plane supplying the force-and the

fram solitting out

contrad and your kingers in front stabilizing the cut

You can hold block planes with one or
two hands, Grasping the plane one-
handed, | rest my palm against the lever
cap and wrap my Fingers around the
sides for a Firm ETip. | lc:-HmH_ a hlock

E‘.I!..llll:' l_‘.'\.ﬂ-hii”dt‘d. |..|'1.'l'.-'1.' 1.!11" p;llrn HI (5[5

hand against the round lever cap and
Hr;lh the toe with the thumb and index
finger of my other hand (see the photoat
leFtabove). My free fingers on my front
hand help guide the cut and stabilize the
pi.un‘ in the same way T.E'H.‘_'.' do when
jointing a long-grain edge. The ball-tail
handle on the Sargent makes holding it

twohanded even more comfortable and

secure, With any block plane the control
and force come mostly from the rear
hand, although | steer with the front
hand, too. Both are keeping the plane
tirmly engaged with the cut. More so
than with long-grain cuts, where the
curling shaving halds the edge of the iron
in the cut, end-grain cuts rely on firm
and consistent pressure on the plane.

[t's impartant not o overshoot the
edpeasvou plane, because the end grain
will split away quite easily. One stratepy
o prevent splitting is to clamp a waste
block w the work w support the edge,
as shown in the photo at right above,
When I'm working quickly, 1 usually

PLANMES FOR TRUING

Clamp a scrap block 1o the workpiece to prevent the end-grain fibers

don't want to take the time to go
through all this, so instead | chamfer the
edges and plane with a light cut. This
works fine on things like tenons, which
geta small chamber amyway, but it isn't
always a detail | want. Anothertacticis
to plane in from each edge, skew the
plane heavily, and go easily. With a light
cut at a skew | can often cut very close to
the edge,

A shooting board is a particularly
usetul aid for truing the ends of parts. It
not only helps you cut a perfectly square
edie (or 3 beveled edpe if vou want), but
it also holds the work and supports the
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Shooting Board
for End Grain

Workpiece _

Use plane on side.

A bench hook works
a5 a quick shaoting
board. The Stankay
#9 was designed for
use as a shooling
plana, with sides
accurately miled
square with the sole,
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Stop can be shaped to fit
molded edge.

end-grain fibers. The drawing at left
shows a simple ramped design for
p]aning Square ends: another des'tgn for
planing beveled ends is included in
Chapter 7 [see the drawing on p. 143).
The photo below shows a bench hook
that works as a shooting board. Any of
theseideas can be customized to fit a
particular need, such as with a molded
stop to fit the molded profile on a door
stile. The technique is straightforward—
hold the work firmly and guide the
plane along the tence, Block planes work
fine for this work, but they are small
and harder to hold lying on their side.
For long edges | prefer to use an old #9,
a#4, ora#s,

1t 1I'm planing a long end-grain edge,
on a tabletop, forexample, | almost

always use a #4 or #5 [see the top photo




at right). The longer sole gives me the
same advantages on end grain as it does
when shooting long-grain edges—ease of
cutting and greater accuracy. But the
main reason [ use a larger plane is for the
handles that give me a good grip. It's less
tiring using both hands to deliver the
necessary force to the plane, especially
when both have large handles to bear
against. The 45° pitch of the iron is
nota problem; in fact, | can cut more
continuously and smoothly with a
heavier bench plane than with a block
plane just because | can hold and push it
better. Atthatpitch the iron scrapes
somewhat as it cuts, so it dulls more
guickly, but it's still worth it.

The alternative is to use a low-angle
jack plane, a Stanley #62 [similar to the
#64 in the phato below), or Lie-Nielsen's
version, which is basically the same
plane. An original #62 is fairly rare and Shooling a long end-grain edge wilh a #2 or longer bench plane
sells for at least a Few hundred dollars. works wall. A #5 cuts a true edge and 15 easser to hold and use than a

smaller block plane.

The Stanley #64
low-angle jack plans
shown at left was
designed for truing
butcher blocks. The
HE62, a similar plane
tor furnifure makers,
is slightly shorter

a8 A%

-
i

r._.“ml&

with an adjustable
throat and rose-
wiood handles
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Thres unigue for trumng 5t loreground)

0 fen (left) a Millars
sy 4140, wit removable for rabbeting work;

-k plane #507 usetul for rabbet work n tight places
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[ owned and used one for a few vears
and Finally gave up on it. It worked no
better than my #3, despiteits low-angle
physics and the comfortable handles. |
suspect the #62 is uncommon because it
was double the cost of smaller block
planes that readily served the needs of
most craftsmen.

SPECIALTY
END-GRAIN PLANES
I'll admit it, | have a fascination for odd-
ball planes. A number were designed
specitically for cutting end grain. Some
| use once in a while for work | know
they do well. Sometimes | pick one up
just for the experience, to learn the range
of what it can da, Few planes came with
instruction manuals—certainly none of
these did—and it's not always obvious
how and where they should be used,
Butwhat is certain is that they represent
part of the incredible variety of planes
once availahle, the fruit of some fertile
minds. Others must think there is value
to these planes, because a few of the old
patterns have reappeared in recent years,
cast in bronze, with thick irons and
smooth adjusters,

One of these planes is the Stanley
#95, It's a block ]'l]ant' with a skewed iron
and a 907 fence cast as part of the plane

body (see the photo on the facing pagel.
The low angle of the iron makes it handy
for cutting end grain, and in fact the
original purpose was for carpenters
trimming the ends of boards. The fence
holds the plane square to the cut, soit'sa
snap to get square ends. The original
Stanley version has two holes in the body
toattach a beveled wooden tence with
screws, to guide the plane in cutting end-
grain bevels, It's a little like a shooting
board and plane rolled into one,

Another curious plane is a low-angle
skewed rabbet, the Stanley # 140, The
design is like that of any other low-angle
block plane, except for two important
differences: The iron is strongly skewed,
and one whole side is removable so the
plane can be used for rabbeting, A new
maodel has an adjustable fence as well, In
theory, this should be an incredible tool,
but mine has always fallen well short of
expectations, The throat is very wide, so
it cuts paorly, This is less of a problem
with end grain, but a big problem when
I happen to want tw plane long grain.
For cutting rabbets, | prefer the heft and
precision of a shoulder rabbet instead.
Maybe I just haven't found the best work
tor this plane yet.

Sargent was one of Stanley’s
competitors who made some unique
and very fine planes, Long before [ knew
who Sangenit was, or knew much about

planes for that matter, [ was givena
Sargent rabbet block plane by an old
man who had built waterpowered mills
and all types of heavy wooden buildings
throughout Vermont. This was one of
his favorite planes. What makes it so
handy is that the iron extends flush with
bath sides of the plane. | use it one-
handed, to clean up wide rabbets or to
work in tight places, and think of my old
Friend every time.

All of my bench planes have their own
stories. Parts of some of them [ know—
about the Sargent inherited from my
grandfather or about the new Record #5
discovered at a barn sale for $3. The rest
are old enough to have had a few lives
and the dings and scratches to prove it.
Who knows how many miles of edges
they've planed or thousands of board
feet they've surfaced. What [ do know is
that there's always going to be a place for
them in any shop; a well-tuned plane is
too handy o be easily replaced by any
machine. They'll be just as valuable to
my children as they have been to me.
Meanwhile, I'm adding to their stories
every day.
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PLANES FOR JOINERY

Joinery, is an art manual, whereby several pieces of wood are so fitted and

Join'd together by straight-live, squares, miters or any bevel, that they shall

seem one entire piece.

G{md joinery is basic to good work—
work that will survive the wear and tear
of many years, and the stresses of wood
movement brought on by swings in
temperature and climate, [ trust
traditional joints, mortise and tenons,
dovetails, rabbets, and dadoes that have
proved their strength over the centuries,
While it would be nice to cut them as
they werecut traditionally with chisel,
saw, and plane, today machines are more
likely to do most of the work. Yet when
you have only a few joints to cut, planes
can be an efficient alternative.

When it comes to fitting joints
precisely, no tools are more useful than
planes, Although [ rarely cut a joint with
just a plane, | use many planes in fitting
joints, which allows me a flexibility
impossible with machines alone. No
longer must | design the perfect router
jig or table-saw setup to cut a complex
joint; nstead, [ can rough it out with
either machine and more quickly pet to
where | enjov being—working quietly
with hand tools, With a plane, [ can
adjust the joint one shaving at a time,
make fewer mistakes, and do the best
work I'm able.

One of the most baautiful joink-cutting planes, 8 center-whee! plow
plane by Ohio Tool Company of sobd boxwood with ivory tips, s wsed
for plowing grooves of vanous widths. Turning the large brass center

wheel positions he lence.

—Joseph Moxon, Mechanick Exercises (3rd. ed.), 1703

Onee you learn theskills and gain the
confidence, fitting joints is easy, fast, and
accurately done with planes, In an age
when every joint was cut by hand, the
sensitivity that generations of craftsmen
had for their tools slowly improved
them. The tools we have inherited are
every bit as energy- and time-etticient in
ashop today. Mot only are planes the best
tools for cutting some joints and fitting
many, but they will encourage you to
work in ways or use details difficult or
nearly impossible to create with
machines. And if that isn't enough,
you'll get a lot more satisfaction besides.
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Furniture Joints

Matched boards or
tongue and groove

Planes
for Cutting Joints

Mo matter how complicated a joint
seems, it can be reduced to a few basic
elements, such as rabbets, dadoes,
grooves, and miters. A rabbet is astep cut
into the side of a board, cut either with
the grain or across the grain. A dado 1sa
groove of any width cut across the grain;
with the grain it's called a groove. A
miter is a joint between twoangled
edges. Usually the sides of these joints
are at right angles to one another, but not
always. In the case of a joint like a sliding
dovetail, the sides are angled toward one
another. Rabbets and dadoes can be
tapered aswell. It's casy toimagine that
there are nearly unlimited variations in
the ways these basic elements can be cut
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or combined to create joints from the
simple to the complex. It's no wonder
then that there are numerous planes to
help cut them,

As Moxon states, joints are a way of
joining parts together to make a whole.
It's not quite so simple. As wood slowly
gains and loses moisture seasonally, it
expands and contracts as if it were still a
living material. Any joints that unite the
parts must be flexible enough to allow
this movernent; otherwise, the joint will
eventually fail ar something will crack
open. Rabbets, dadoes, and grooves are
three of the most basic jpints that allow
parts to move vet still stay joined and
supporting one another, Miters can be
used to strengthen or conceal a joint.

There are at least a few steps to
cutting any of these joints and planes
for each step. First, the parts are
dimensioned and trued, which is the
work of bench planes. Once the joint is
designed and laid out, it's cut by
machine, hand tools, or hoth. Of the
many dif ferent planes that help with this
work, some more easily cut the actual
joint, others adjust it. And once the joint
is assembled and glued, any minor
differences at the transitions can be
smoothed with another set of planes or
scrapers. The first section of this chapter
discusses those planes that cut joints
maost easily, the second those designed to
retine and fit them.

RABBET PLANES
Rabbet planes are among the most basic
joint-cutting planes. They all share one
distinct characteristic: The iron extends
flush with the sides of the plane body
(see the photo on the facing page).
Sometimes the iron is “rabbet-mouthed”
on only one side, although it's more
usual for it to be flush with the body on
both sides. The full-width iron allows
the plane to cut right up into the corner
of the rabbet. If the iron were not flush
with the side of the plane—for example,
if you tried to cut a rabbet with a bench
plane—it would cut only a shaving or two
before the sole to either side of the iron
contacted the wood and stopped the cut.
Some rabbet planes haveanother
characteristic that they share with their
cousins the dado planes: a nicker or
small knife-like cutter Flush with the side
of the plane (see the photoon p. 1240, Its
main purpose is to score the end grain
ahead of the iron, for cuttingsharp
rabbets across the grain. Without the
nicker the iron would tear the fibers,
unless it was very sharp and the cut was
light. A sharp nicker also helps to guide
the plane and keep it engaged with the



cut, It's one more idea that urigin.llt';l in

dan II],.’."\I 'i'li. hil!ll.{ tI.K:II.‘\ "r'\r'] L §§ L‘T:It‘lhl'ﬂf]’l.
needed to sink a F\.h.‘.'l.l'p. Suare rabbet as
quickly and efficiently as possible,
Another commuon characteristic of
rabbet planes is a skewed iron, As
discussed in earlier chapters, skewing the
plane improves the cut with any plane.
In a rabbet plane confined to cutting
along a shoulder where the plane cannot
be skewed, skewing the iron gives the
same result. There are additional benefits

besides. As long as the plane is cutting
with the leading edge of the iron against
the shoulder of the rabbet, the sideways
r1r{'k‘=\.||rt' n !l'll_" '\.i‘ik"l.".'l'_‘LE |r\'l'|| hl,"'l'l_'l"\ .i-\,f'l_"F
the plane tight into the corner, And by
slic g mtol he cut j:mdu:i“\', a shoewed
iron is easier to pet started.

A skewed dron not only improves the
cut but also makes ejecting the shavings
easier. With the leading edee of the iron
cutting along the shoulder, the shavings
curl out of the way. In some rabbet

planes {see the bottom photo on p. 125)

The iron of a rabbet
plane extends flush
with 1he side, lorming
a “rabbet mouth” for
working right up to
the shoulder of a
rabbet Mote the
unusual adjustable
fhreat on the plane
at centar,

the shavings are ejected up through

the throat and out the top in what is
known as a bench throat (because it's
common to bench planes). For other
rabbet planes without a bench throat,
the shavings curled up along either side
of the iron spill out the sides of the
plane. Sometimes a bevel on the end of
the wedge helps direct the shavings. For
shallow rabbets ejecting the shavings 15
usually no problem, but for deeper
rabbets the shavings can clog up or get
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Mickers score the fibers on cross grain ahead of the iron for & clean sharp rabbet, Shown here

are a Slanley "wheel” type nicker with ingdividual spuss and a wooden rabbal with a kiite-like

nicker dovelailed into the side of the plane, The notch filed into the side of the picker is esed 1o

aduist s deplth

lodged along the side of the plane. The
solution is both functional and elegant;
one side of the throat is opened up ina
snail-shaped escapement that widens
toward the outside, encouraging the
shavings to move that way (see the
photo above)

Forthe hundreds of years before cast
iron became the material ot choice for
planes, most rabbet planes were made of
wiood and had this distinctive throat
shape. Less common, and far more
expensive, were British rabbet (or
"rebate” in Britain) planes made by the

SATE MAKLTS .l1ll.] with 1|'II' same met |'|'\.Zl|.|"~
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as their better-known smoothing planes;
Spiers, Mathiesons, and Norrises of
jvined steel soles and sides, with exotic
wood Hlling the space within

[he average carpenter orcabinetmaker
of the 18thand early 1%th century had
only a few styles and sizes of wooden
rabbets to choose from. They were used
for a wide range of tasks, everything
from cutting rahbets ta join boards for
wainscoting, wall sheathing, and cabinet
backs, to fitting or cutting tenons and
cutting rabbets in door and window
frames for securing glass or wooden

||..l:ll:'|'1. II'L"- :'.Ii:-.'JIL ||'\."{".‘(]1I."L1.'i"l.| '\.'.-'I1.|I I‘~lI'L|:I d

useful plane, each trade adapted the
rabbet toits particular needs. The
housewright and bridge builder had
heavy rabbet planes for fitting large
timbers and trimming tenons and
shoulders; the coachmaker had a
different set of smaller curved rabbets
that suited his work cutting rabbets for
curved doors, windows, and panels (see
the photos on p. 217,

As machines became more and more
sophisticated and capable of many of the
tasks formerly done by hand, the uses for
rabbet planes changed, too. A table saw
or shaper could cut any size rabbet far
more rapidly and accurately than any
plane. It was a familiar story for many
planes, yet rabbet planes were too usetul
to disappear entirely. Instead, wooden
versions were replaced by cast iron, in
similar patterns and styles and, typical of
the inventive spirit of the last half of the

19th century, in many more designs
besides. If machines were doing the bulk
of the hard work, planes werestill
necessary to refine the work. Eventually,
Stanley and other manufacturers of fered
wide and narrow rabbets, bullnose
rabbets with the iron very close to the
toe of the plane for working in tight
places, low-angle and bench rabbets,
rabbet planes with single irons bevelup
and others with douhle irons, heavy
shoulder rabbets, and specialty rabbet
planes for coachmakers and others.

The very nature of cast iron lends
itself to a variety of rabbet-plane designs
that are dif ficult to make in wood. The
design of the rabbet mouth means that
at least one if not both sides of the plane
and sole are partially cut away. What
remains of the plane body has to be
strong enough to support the sole ahead
of the iron. Cutting away part of the sole,
sides, and bed for the iron in a wooden
plane can weaken it and make it more
prone to warping out of true, Cast-iron
rabbet planes could be light vet still



stable and strong, although penerally
these planes are more fragile than similar
bench planes, And because the material
could be cast and worked so easily, a lot
of new designs were tried that would
have been impossible in wood (see the
photo at right).

It's an understaterment tosay that
there was once an enormous variety of
rabbet planes available, Although there
are subtle differences between each, they
are similar enough to be discussed in two
broad groups: those designed to cut a
rabbet, and those better suited to fine-
tuning rabbets and other joints.
Shoulder rabbet planes—heavy, very fine
mouthed, and low angle—represent this
second group and are discussed later in
this chapter along with other planes that
adjust joints,

The use of cast

iran allowed rabbet-
plane designs that
would have been
difficult or impos-
sible to make wilh
wood alone. One
such design is this
aextramealy rara
Stankey 196, for
cutting a rabbel
along a curved edga

The first group designed to cut
1;.‘||.‘3'h|."1.‘1 “.J'.L.ll.l.l.t‘.\!'\- |-|{'|:I'L-|:I ]1|H.:||.L\51 'ﬁ.l{ll
T.II‘}'::II.'L :[ll'l'lJL.lt.\l LTI II\'lK:li.ll"ll ..||:|I.J.
metal rabbets, and fillisters—rabbet
planes fitted with fences, depth stops,
and nickers. Stanley designs such as # 10,
#1042, #10Y, #78, and #289 fall within
this grouplas do combination planes like
the #45, #55, #46, and # 14] dealt with
in Chapter 10). Within this broad group
of rabbet planes there are unigue
American stvles and planes ottered by
one manutacturer that are ditterent
Friom another, For example, n 1872, at

the height and glory of wooden planes,

Bench-mouthed rabbel planes were
dasignad for culling wide rabbets The rare
aarly Laonard Balley's Vicior #11 ¥ {lora-
ground) has a fence and depth stop (28 cured
with screw eyes); the equally scarce Stanley
#10% bas lilling handles (o avoid skinning

your knuckles in tight spots)h and two nickers
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Common cash-ron
rabbet planes
include the #28%
and #TE fillislers
(foreground), with
depth stops, nickers,
and lences, and
e #10% and #10
bench rabbet
planes lor heawvier
rabbeting wark.

Greenfield Tool Company, one of many
wooden plane manufacturers, oftered
nearly 100 sizes and types of rabbet
planes and 38 different models of
fillisters, some with screw arms, some
with wedged arms, and one made of
ebony with ivory trim (and for 17 times
the price of a simple fillister).
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Tuning rabbet planes

Thereare enough subtleties between
rabbet-cutting planes that no general
explanation of tuning can adequately
cover them all. Some of the more
sophisticated planes clearly need special
tuning attention. Nevertheless, once you
understand the concept of tuning any
plane, and in this case a rabbet tron and
mouth, you'll know the basics for getting

any rabbet plane working well

The key to tuning a rabbet plane is
toadjust the iron so that it is parallel
with the sole and just barely proud of the
side [see the photo at lefton the facing
page). Fine-tuning the iron is one of
those things that's easter said than done.
Experiment with different settings to see
how far the iron should project to cut
well. To align the iron parallel with the
sole, tip it laterally to one side or the
other, Most irons can't be tilted much,



but there should be a small range of
motion. Check that the corner of the
cutting edge still projects beyond the
side; the rest of the iron should be back
behind the line of the side so that it
won't drag on the shoulder of the rabbet.
Most irons have a shape that makes this
easy; they narrow down in width about
1 in. orless from the cutting edge. Usually
the iron is also slightly wider than the
width of the sole, so that it's possible to
cut a rabhet the full width of the plane.
If by tilting the iron voustill can't get
it parallel with the sole (and proud of the
side), the only remedy is to grind and
hone the edge. | do this mostly by eye,
grinding a little and checking with the
iron back in place. Ifit's really of f (as
might be the case with a flea-market
plane I'm tuning for the first time), it
might take a few tries. The alternative is
to paint the back of the iron with layout
dye and scribe a fine line with a scratch
aw] using the throat asa guide, and then

grind to this line. The cutting edge
should be straight across. Once the iron
is tuned, careful honing should keep
everything in alignment. [ always check
betore removing the iron for sharpening
to see if working a little more heavily on
one side or the other might improve it.

Skewed irons require an additional
tuning step: The back of the iron along
the shoulder side has to be beveled at
least as much as the skew angle and
preferably more (see photo at right
below ) If the iron isn't beveled, the
shoulder corner of the edge can't project
bevond the side without the back of the
iron projecting even further, Actually,
beveling the iron can work to your
advantage, | bevel the side of the iron
slightly more than necessary and hone it
sharp, so that if | choose, it will scrape
the face of the shoulder ever so slightly as
the cuttingedge sinks the rabbet.

The nicker should be sharpened along
with the iron. Nickers are of two types,

either an actual knife-like iron dovetailed
and wedged into the side of the plane or,
in the case of Stanley planes, a small
wheel with one, two, or three individual
spurs (see the photo on p. 124). The
wheel is set into the side of the plane and
can be loosened and rotated to expose a
spur. The beauty of this design is that
one spur can be reserved for Finish work,
another for roughing out, or no spur
used at all. The outside of the nicker or
spur should be aligned with the cutting
edge and should be razor<sharp. Hone

it on the inside edge only. If the corner
of the iron projects bevond the side
more than just a hair, the nicker or spur
wheel might have to be shimmed with a
washer or bent slightly (like the setin a
saw tooth),

The rest of the tuning steps are
similar to those for any plane: Check and
lap the sole; tighten the handles if there
are any; for double irons fit the cap iron
to the iron; hone the underside of the

Totwne a rabbet plana, hera a #78 lillister, adjust the iron sathat itis
parallel with the sole and just proud of the side.

Totune a skewed rabbel iron, the back of the iren along the shoulder

edge should be beveled at least as much as the skew angle.
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This Japanese
fillister has an
adjustable fenca,

a hollow-ground
knife nicker, and a
rasewoad sole 1o
hold up 1o hard use
and wear

lever orscrew cap so that the iron is held
snugly lor in wooden planes check that
the wedge haolds the iron tightly against
the bed); and check that the bed for the
iron is flat and true. A light coating of
wax on the parts willmake adjustments
smoother. (Look back at Chapter 4 if vou
have any guestions about this tuning.)
Ome word of caution: Withyour plane
sharp and ready for work, handle it
carefully because the iron is so exposed it
can really give you a nasty cut.

Cutting rabbets with the grain

The simplest rabbet to cut is along the
lonpg-grain edge of a board. You can use a
basic wooden rabbet plane to cut this
joint, but it's casier and more accurate to
use a Fillister.

The Stanley #289 and #78 cast-iron
Fillisters are just two of about a dozen
Fillisters that Stanley made. Both have
spurs, depth stops, and fences, The #2809
is slightly more versatile, with spurs on
both sides of the plane, a depth stop that
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fits either side, and a wide, heavily
skewed iron. The #78 has a bullnose
position useful for working up tight to a
corner. Both are accurate planes useful
For all but the heaviest rabbeting work,
For heavy work, the bench rabbet
planes # 10, # 1045, and # 10V are ideal.
They are called bench rabbets because
they are essentially the same mechani-

cally as the #4 and #5, with a double iron
at the same pitch, an adjuster, and a lever
cap. Of these only the #10, a so-called
carriage-maker’s rabbet, is common.
This plane is a favorite of timber framers
for truing the faces of tenons and over-
sized joints, The #10%2 15 just a smaller
version, and the #10%) the same size as
the # 10, only far more rare and with the
handy feature that the knob and rear
handle can tip to one side or the other wo
avoid the problem of scraping your
knuckles when working close to a wall or
in tight quarters (see the bottom photo
on . 1250 I would use any of these three
for working large rabbets for something
like a door or large window frame.

To explain how to cut a rabbet along
the long-grain edge of a board, I'll use the
example of a #289, which is one of my
favorite rabbet planes. The fence makes
it easy to cut a rabbet of consistent
width, and the depth stop ensures a
unitorm depth. The skewed iron helps
where the grain isn't totally consistent.
Planing with the grain the spurisn't
necessary, unless the grain is very
irregular, Even then the nicker can pet in
the way by causing the plane to follow
the grain rather than the fence,

To cul a long-grain
rabbet with a #2839,
keepthe fence
prassed agamns! the
guiding edge and
plane unti the depth
slop prevents
cutting any deepaer.



With the iron tuned, planing the
rabbet is not difficult. | set the fence for
the width of the rabbet—the distance
between the cutting corner of the iron
and the face of the fence. The depth stop
is set measured from the cutting edge.
With the iron set for a modest cut and
using long, even strokes, | plane down
the length of the board. My right hand
supplies the force and orients the plane
square with the cut; my left hand applies
consistent pressure to the fence to keep
the plane cutting squarely into the
rabbet {see the bottom photo on the
facing page). The rabbet is cut when the
depth stop just touches the surface all
along the board, or, working without a
depth stop, when I've planed toa scribed
depth line,

There are three problems vou might
encounter when cutting a rabbet, The
maost common is that the inside corner
of the rabbet steps outward with each
cut, making the rabbet progressively
marrower, as shown in the drawing at
right. What's happening is that the iron
doesn't project far enough from the side
tocut right up to the shoulder. The
solution is to tap the iron farther out
until it cuts a clean cormer, A second
problem might be that the rabbet is not
parallel with the outside edge of the
board (not a consistent width),
particularly at the ends. All this means is
that !.-'L'lllll‘-l' not |"rt~in;; careful I;'I'|l'II,J.H|'L
about keeping the fence tight to the
guiding edge. There is less fernce to guide
the pfunﬁ' at the start and end of the cut,
so be particularly careful there, The
third problem is that the rabbet is not
parallel with the surface of the board,
which is caused by tipping the plane off
plumb. I check this periodically while
cutting the rabbet, with a straightedge
on edge along the surface of the board
and extending over the rabbet.

Planing Rabbets:
Common Problems

PROBLEM
Shoulder not parallel with the edge

SOLUTION

Apply even pressure on the fence
throughouwt the cul,

PROBLEM
Small steps at the
shoulder

SOLUTION
Tap the iron farther out
from the side.

PROBLEM
Rabbet not paraliel with

WPETE Ta T =

the face of the board

SOLUTION

Make sure that the
plane is not lipped out
of plumb.

Cutting the same rabbet with a #78
without a fence or with a wooden rabbet
plane involves a somewhat different
technique. First, [ mark out the depth
and width of the rabbet with a marking
gauge or pencil. To guide the plane |
either tack a cleat onto the surface in line

with the shoulder of the rabbet, tack a
temporary fence onto the side of the
wooden rabbet, or start the cut by
tipping the plane onto the shoulder
corner of the cutting edge and use my
palm or fingers as a puide along the
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A quick way 1o start the cut when using a wooden rabbet plane is to tip the plane onto iz
corner 50 that it culs slong the shoulder ling first. The shoulder then guides the rest of 1he cut

Use a wooden lenca
iz guide the plane
when cutling a
cross-grain rabbet,
here for the tenons
and continuous stuk
tenon for joining a
breadboard and,
Setthe nicker
shighily lower than
the iron to score

the fibers and cul

a clean shoulder.
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baoard edge (as shown in the top photo at
left). This last method might seem a
little crude, but it is surprisingly accurate
and quick. Even if the initial cut isn't
perfectly straight, atter a few strokes it
will be close; to make it really straight

| turn the plane on its side and cut along
the shoulder to the line. With no tences
in the way this is easy to do.

All of the same problems can occur
with a woonden rabbet plane or a #78 as
whenusing the fenced #289, With these
planes, the side of the plane is guiding
the cut, 50t even more important that
the iron be ever so slightly proud of the
side and the plane be held tight to the
shoulder. It seerns that no matter how
careful [ am the inside corner still has
a little bit of a step. To remedy this |
turn the plane on its side and plane the
shoulder a few times to bring it back

oy sULare

Cutting rabbets across the grain
Cuttinga rabbet across the grain is
nearly the same technique as cutting one
with the grain. The main difference is
that you have to use a spur or nicker to
cut a sharp clean rabbet, The nicker need
not be set very deep, perhaps Yo in. for
softwoods and half that for hardwoods.
If you're cutting rabbets on adjoining
edges, always cut any end-grain rabbets
first, so that any chipping of the end-
grain fibers at the ends of the cut can be
planed away when cutting the long-grain
rabbet. There are three different
methods to help reduce or avoid this
chipping. One is to cut a fine saw kerf a
few strokes deep into the shoulder line at
the end of the rabbet. Anotheris to
seribe along the entire shoulder line
[down the edges, too) with a marking
gauge or knife against a straightedge, The
third method is todraw the plane
backwards from the end of the cut a few
times. The nicker scores the shoulder
line when you pull the plane back.



You might run intoany of the same
problems cutting a rabbet cross grain as
when cutting long grain. Because most
end-grain rabbets are relatively short, it's
easy to cut out of parallel with the edge.
Ome thing | find that helps is to
undercut the size of the rabbet slightly
and then true up the shoulder by using
the plane on its side and working from
the tar end toward me. This puts the
tuned side of the plane (the one with the
iron adjusted perfectly) riding along the
bottom of the rabbet. And when you
work backwards like this there's no tear
of chipping the end grain. It's also the
same technique more fully explained for
shoulder planes later in this chapter (see

pp. 146-148).

Cutting tenons
Cut a cross-grain rabbet on both sides of
a part and you've cut a tenon. These
might be tenons on parts as narrow as
window-sash muntins or as long as the
stub tenon along a wide tabletop for
joining on a breadboard end (see the
bottom photo on the facing page). On
parts that are awkward to bring to the
table saw (where [ cut most tenons),
cutting the tenon with a rabbet plane is
about as fast as setting up a router. |
mark out the shoulder line on both faces
first and then set the fence on my #289
to cut just shy of the line. Scribing the
shoulder line with a knife or sawing into
it at the far end helps avoid chipping. |
cut close to the final depth on both faces
and finish the cut with a heavy shoulder
plane—the best tool for the job—working
up to the shoulder line and final depth.
Cutting a series of narrow tenons
(such as for window muntins) can be
done in asimilar way if the parts are
eanged together on the benchtop. |
clamp the work between dogs at right
angles to the front of my bench and
line up the shoulder lines. 1 work the

The best planes for culling stopped rabbels are of a bullnose desian,
withthe iron sef close fo the toe. Af rear is a craftsman-made boxwood
and trass bullnose plane; in the center, & shapely Enghsh bulinose
with abony wedge; and at bottom an E. Preston English bullnosea
similar to a Stanley design.

rabbet down on oneside, cutting one
face and shoulder of the tenon, and then
flip the pieces and cut the other face
and shoulder.

Cutting 2 stopped rabbet

A stopped rabbet is a rabbet that is cut
along only partof an edge; it can be
stopped either along the grain or across
the grain. Stopped rabbets are used
whereyou don't want the rabbet to show
oras part of the joint design. The first
step in cutting a stopped rabbet is to

chisel away the corner of the stop and an
inch or two ot the rabbet to create a place
tor the toe of the plane to plane into,

I either use a marking gauge to lay out
the shoulder to chop to or plane right up
to the stop, inwhich case the plane{or
nicker] defines the shoulder, Onee the
wood is removed from the corner, [ can
plane rightinto it as [ cut the restof the
rabbet. A bullnose rabbet plane (such as
the # 78 or #90) is handy for cutting the
rabbet because the forward position of
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Dado planes are
specialized rabbet
planes with a nicker
with double spurs
for scoring both
shoulders of the
dado ahead of

the iron.

This exparimenial Stanley dado plane, similar 1o the #2339, cuts a
groove across the grain, in this case for an inlay band. There are twa
irons; one acts as a nicker and the other actually culs the shaving.
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the iran lets the plane cut close into the
corner. Using a chisel plane [described
on pp. 148-149) is another alternative for
working the rabbet into the carner.

DADO PLANES
A dado is a groove cut within the surface
of a board across the grain. [t has two
shoulders and a flat bottom. It's the kind
of joint used for housing shelves into the
sides of a bookcase, for joining the back
into the sides of a drawer, or for inlaying
aband into a surface. A sliding dovetail
with sloping shoulders is also a dado.
Dado planes are specialized rabbet
planes, They look very similar to rabbet
planes, with a tew small differences; the
most obvious is a variation of the nicker
design, On wooden dado planes the
nicker can be a separate iron wedged
ahead of the cutting iron, vertical or
canted slightly forward, with two knife-
like spurs. The spurs are filed into the
outsideedges of the nicker iron and align
with the outside edges of the cutting
iron. On cast-iron planes there are
separate nickers on either side of the
plane, also in line with the outer edges
of the iron. Dado planes usually have
depth stops and skewed irons to work
croms grain most casily, They do not
have fences, so the plane can be used any-
where on a surface. Another common
characteristic is a working sole that's
narrower than the width of the plane
body; in the case of the #39 dado planes,
Stanley made soles varying from s in.
to 1 in. wide (see the top photo on the
facing page).

Tuning and using dado planes

Dado planes need all of the same tuning
as skewed rabbet planes, with one
additional step: The nickers or spurs and
the cutting width of the iron need to be
adjusted to one another. The iron should
be set so that it's just peeking out from



either side of the plane and in line with
the nicker. In theory, the nickers score
the fibers ahead of the cut and the iron
lifts out the waste. Working cross grain,
as a dado plane normally would, it's not
important if the iron is slightly narrower
as long as the nicker is scoring the
desired width of the dado. The grain is
weak enough in this direction to break
away and leave a smooth-bottomed dado.
Sighting down the sole will give you an
idea of whether the nickers and iron are
aligned; actually using the plane tells you
a lot more.

If the iron cuts a dado that's wider
than the nicker, | very caretully spread
the nicker spurs apart. It's the same idea
as putting set into the teeth ot a
handsaw, Hold the iron on its edge
against a hardwood block and lightly tap
the spurs out with a small faced
hammer, On the Stanley line of #39
dado planes, however, adjusting the
spurs is not possible. But because of the
ingenious way the spurs are set intothe
sides at an angle, exposing more of them
widens the cut they take. This allows tor
a small amount of adjustment. Tocut a
clean-hottomed dado, set the spurs (or
nicker) to cut slightly deeper than the
irom, Once evervthing is adjusted it's
likely to stay that way for years, that is,
unless you decide to start cutting all of
yourdadoes with planes.

Traditionally, dadoes are cut by
sawing the shoulders and chopping out
the waste. A plane is a lot handier to use
out in the middle of a wide board where
it's awkward to saw. The cut is started
much the same way as for cutting a cross-
grain rabbet: along a tacked-on fence and
either by scoring the end of the cut with
a knife, by drawing the plane backwards
a time or two (against a fence), or by
sawing the ends of the shoulders. Once
the plane starts cutting it guides feself,
For a stopped dado, saw and chisel out
the corner as for a stopped rabbet. A

Stanley made a series of dado planes, with skewed irons, depth stops, adjustable nickers, and
sole widths from ¥aon to 1 in. (#3594, #39%, and s0 on). The simple wooden rabbet planea in
the background has a nicker iron wedged ahead of the main iron.

Thase unusual
curved wonden
dado planas werg
made lor cutting
dadoes of a
specific radius for
architectural work,
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A tongue-and-
groove joint is cut
with a pair of
wooden match
planes, each de-
signad lor a speclic
thickness of stock.
The plane on top
wilh a sleel skale
cuts the groowve;

the other plane cuts
tha lengue,

Match planes came
in a wide variety of
siyles and sizes.
This ﬁad-mrhing
pair has réar
handles formed
from the plane stock
and steal “plated”
fences to ress wear.

bullnose dado plane would be handy,
but I've never seen one. A router plane
{discussed later in this chapter]is a good
tool for working into the corner.

1 use dado planes mostly for cleaning
up the bottom of long dadoes cut with a
table saw or a router. It | wantan
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accurate, smooth, and flat bottom, a
dado plane is the best tool for the job, |
use a narrower width plane so it fits
comfortably in the dado and [ can see
what | am doing. | have no doubt that a
couple of dado planes of different widths
would be handy in any shop.

MATCH PLANES

A tongue and groove is used to join the
edges of two boards just as the name
suggests: A groove is cut near the middle
of one edge, and the matingedge is cut to
form a tongue tofit this groove, This
joint is used throughout the woodwork-
ing trades whenever an airtight,
watertight, or simple and strong joint
between two boards is called for.
Popularly, the boards so joined are
known as matched boards and the planes
that cut the joint as match planes,

Wooden match planes usually come
as pairs tuned to cach other for a tight fit
between the tongue and groove, Each
pair is made for a specific thickness,
from Ys-in, boards to 1 Y2-in. planks (or
larger). The lighter of these planes (as
shown in the top photo at left) resemble
rabbet and molding planes—they have no
handles and are side-mouthed. Match
planes for working thicker stock can have
large, ad justable screw or wedge arms, or
a heavy body and rear tote more like a
jack plane (see the bottom photo at left).
Somewhat less common are single
planes, so called double-ended match
planes, that look like a pair of tongue-
and-groove planes joined wgether, They
havetwao irons—part of the sole cuts the
groove, another part the tongue,

Omn all match planes, steel plates are
used for the sole of the plane that cuts
the groove, A wooden sole alone would
likely break off in no time or wear
quickly. Fitting the plane with a steel
“skate,” as it's known, allows the plane o
cut a deep and narrow groove, gives
stable support to the iron, holds up to
wiear, and stays true. Steel is also used o
reinforce and reduce wear on the face of
the fence of both planes (so-called
*plated” planes).

The grooving iron is similar to the
iron on a plow plane, tapered and
thickened toward the cutting edge, On
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it beds against the skate. In quite an
ingenious design that keeps the iron in
line with the skate, the bedding edge of
the skate is sharpened 1o seat into this
groove. The wedge then holds the iron
tightly in place.

The tanguing iron is the reverse of
the groove, with a long rectangular slot
cut out of the middle. The cutting
edgzes to either side of the slot cut the
surface to leave the tongue. Most

matched-plane irons are bedded at York

pitch (307) for a slight advantage when
cutting hardwoods.

Cast iron considerably simplified the
construction of match planes and
allowed tor some innovative designs. The
skate could now be made as part of the
casting of the plane body, along with a
strong and long-wearing fence and a

comtfortable handle. And mstead of two

planes, an early Stanley pattern (#48 and
#449) has an ingenious swing fence and

twao irons that cut both the tongue and

Innovatve cast-iron
malch planes com-
bine the functions of
two planes in one.
From the fop, a
Stanlay & 148 double-
end match plane
wilh two irons and
shared fence; a
Stanley #48 swing-
fence match plans,
and an early Miller's
patent match plane,
also by Stanley. with
a bronze wash on
castiron.

groove (see the photo above). [none
position the irons cut the tongue, Swing
the fence 180F and lock it in position,
and one iron cuts the groove, A later
pattern is known as a double-end plane;
it resembles a pair of match planes
joined side-by-side and sharing a common
ferce. Planing in one direction cuts the
tongue, planing in the other the groove,
The combination planes #45 and #35
also cut various tongues and grooves. (For
maore on these planes, see pp. 202-204.)
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Tuning and using

match planes

Match planes are rarely used today,
except in restoration work, though I'll
sometimes use them just to enjoy the feel
of cutting a tongue-and-groove joint by
hand. | have a pair of wooden match
planes that are the right size for joining
boards for cabinet backs. If I have only a
few joints to make, it's just as quick to
joint the edges and cut the tongue and
groove with these planes as it is to set up
the table saw or router. | use them like
any other plane, with continuous strokes
and pressure against the fence that rides
against the face of the stock, Both sides
of the joint are cut relative to the face so
that any inconsistency in their thickness
will be less noticeable and at the back
side, With a fence and depth stop cut as
part of the sole, it's rather easy to match
boards with these planes. Tuning them is
a little bit more challenging.

There are two things towatch out for.
The irons have to match one another for
size, and they need to be accurately
positioned relative to the fence so that
the faces of the boards in the assembled
joint will be flush, The tongue and
groove should make a neat fit—so that
the joint can be "tapped together with
your hat” as the saying goes. A little loose
is better than too tight. Adjust the fitby
honing the irons: Honing the sides of the
grooving iron will make it cut a narrower
groove; widening the rectangular cutout
in the tongue-cutting iron will make it
cuta wider tongue. As for positioning
the irons, a little trial and error works as

Ome of the earliest metal combination planes,
this Phillips patent plow plane is cast of
bronze, wilh & rosewood handle and lence,
INincluded a set of irons and nickers for
plowing various-sized grooves, dadoes,
rabbets, and matching tongues.
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This unusual mateh
plane by one of
Stanley's competi-
tors, a Sargent VBM
("Wery Best Made®)
#1068, cuts the
longue with one
sofe and, when the
plang is turned over,
the groove wath the
opposite sole




well as anvthing, I've tried cutting a scrap
of wood whose width equals the distance
from the board face to the groove or
tongue. | use it like a gauge to adjust the
irons away from or closer to the fence,
Trying both planes on a scrap to see how
the joint goes together is the best test.
This tuning might be a little fussy, but
once the irons are set, the only
maintenance they will need is a little
honing once in awhile,

PLOW PLANES

Plow planes are simply grooving planes
with various=sized irons to plow grooves
of specitic widths. They are the earliest
combination planes, used for cutting
grooves for such things as securing panels
ina frame, holding drawer bottorms in
drawer sides, or roughing out the profile
of a large molding before refining it with
molding planes. Although they might do
basic work, as plows evolved they became
anything but simple.

Early plows are no different from the
grooving plane of a matched pair, with a
single-width iron, steel skate, and fence.,
By replacing the fixed fence cut from the
solewith an adjustable fence, the plane
was more versatile and useful. Adapting
the plane o fit various-sized irons made
it more useful still. Most planes were
supplied with a standard set of eight
irons from ¥ in. to ¥ in. wide. Eventually
the fence was made as a separate piece
with two arms connecting and securing
it to the plane body. With a widely
adjustable fence, grooves could be
accurately cut parallel to an edge any-
where within a board up to about a foot
wide. These fences are often lavishly
molded on the long-grain and end-grain
edpes, both for decoration and fora more
comfortable handhold.

Although most wooden planes were
slowly improved from one generation to
the next, few tools caught the interest of

Soraw-arm plows adjust slowly but positively. A nut on either side of

the plane body locks the boxwood theeads

inventive minds as did the plow, It wasn't
sa-much the body of the plane that
attracted them—it was improved, too—
]11:1 :]'H' |"5||.'|.' :iilil ATTTS, "-'\'!'l'il. 1'| E'.ll.'l"'\.l:'ll
LTV LRE ¢ |'|;1|||'n!,u'-., Heow could l]'.:'j.' e
.'II:'L'lll'l'l.i o |:|3|‘i'\I |1|..|.]H'. |1'|.' :!dj':l.ht-.{l:!l]", :':l'll.i
l".bl' hl']l.l. SOt |'I:i: []'I'i' !L'l'a\_l{' AL LJr.H:'|1_.'
Hl]idt\d ‘.l'H' ]1El}'|.'r'-.| J'I"l.l:ld ]illll-\r' o IJLilL“' 1]'":'
fence and arms easily adjustable and
|'l:]r:]||El'| with the i‘ll:!l:t‘ l‘f‘L‘jL‘i._'r'?‘

Early on, British plane makers came
upwith onesolution and Continental
makers came up with another,
Continental makers secured the arms in
the plane body and slid the fence along
them, with wedges to hold the fence in

position. British makers took the
opposite approach and Hxed the arms o
the tence, which could be adjusted
toward and away From the plane body as
a unit, To hold the fence parallel to the
bady, the arms were wedged into place
'L"\."ilh .l'i{"!."“ ar ‘yl..,";.,'l]l'{'l.! 'L‘-'i'll-l %.'.ITJ‘C.‘\ Qar 'n‘r'(!'ll..,l
thumbscrews tightened down From the
'.I'l'l'| l.!lt. !]'“' F?iilﬁl'. Hd'l[]'l Ll.t".‘IiH:'Ib- WETE
prone to binding or not staying in
;||l]u.-|lam'r|1. Given our shared heritage
and the influence of British tools, it's not
surprising that American plane makers
initially followed British prototypes.
Every woodworker who used a plow
plane experienced the same frustration
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of having to set and then hold the fence
once it was in position. Toadjust the
fence meant either tapping on the fence
ar the 1i.]1:~n’r the arms, which if done
enoupgh damaged their ends. One
solution was to Lip the arms with brass.
Another was to tind an easier way to
adjust the arms. Many possibilities were
tried, including going back to
Continental designs of fixed arms
Threading the arms {of ten tine-grained
boxwoond) and locking them in place
with large nuts against the plane body
was one idea that worked well (see the
photo on p. 137 ). Adjustment was
positive but slow, Another salution was
to have sliding arms {or Hixed arms) and

thread a third arm toscrew the fence in
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andd out with. On some designs threaded
rods were put inside the arms or they
were Hitred with rac L-_Lml-r.irnt'-rl gears.
Arpuably the best solution was one
of the last: the center-wheel plow made
by Ohio Tool and H.lmlmky Tool in the
last quarter of the 19th century (see the
phiotoon . 120). The fence has three
arms, two for support and the center one
to adjust the fence with a large brass or
hoxwond wheel—the center wheel. It
wasn't that simple, though. In order 1o
adjust the fence, the center-wheel arm
had to be threaded in opposite directions
to either side of the wheel. If it wasn't,
the center wheel would move in and out

but the fence would stay put

While these designs were suitable for
a carpenter or a furniture maker,
coachmakers needed a tool that could
plow curved grooves. This took some real
invention, Two variations of the
coachmaker's plow were made, In one,
the body of the plane was radiused
{concave or convex), with a straight fence
for such work as plowing a groove in a
flat door for a curved panel, In another,
the fence was curved and the plane body
was quite short to plow along a radius
(Forexamples of both, see the top photo
onp. 218).

By the mid-1870s the catalog of any of
the larger wooden-plane manufacturers
offered perhaps as many as 50 plows, of
different woods, qualities, and styles.
They ranged in price from a basic beech
plow selling for about $4.00 to ebony
and rosewood models with ivory or silver
tips for $25.00 or more. Clearly the
sheer numbers of plows available, all
doing the same basic work, gives some
idea of the degree to which these planes
captured the imagination of all wood-
waorkers. The quality of a craftsman's
plow spoke of his status, soit’s no
wonder that craftsmen traded up as
they could afford a fancier tool [even
though it worked no better). In a final
act of acknowledgment, examples of the
finest plows were often given as
retirement gif'ts,

The concept and utility of the plow
plane did not disappear with the passing
of beautiful wooden planes. They might

English cast-iron plow planes are uncommon,
but none is more unusual than this Howkins
moadeal C, made ¢. 1920 and dessgnad 1o cut
curved grooves, al angles, of even with
dovetailed sides. So fewwere made that the
original label and nstructions were hand-
wntten al the factory,



not be made of the same beautiful
woods, but in terms of a practical tool
the plow lived on in cast-iron designs and
later in the combination plane. Stanley
made at least four different combination
planes that used between sevenand ten
plow irons of various widths, including
the #45 and #55 (see the photos on

pes. 184 and 203). And just as wooden
plows were beautif ul beyvond their
utilitarian needs, early cast-irons plows
were decorated with fancy Filigree (see
the photo at right}; the fences, skates,
and arms were gracetully curved or
ended in curves; and the planes were cast
ot beautitul gunmetal or were nickel-
plated. They couldn’t help but catch the
eveand aspiration of any craftsman.

Tuning and using plow planes
I've used a plow plane but little—just
enough to get a feel for the tool Unless
you want to do things in a traditional
[Bth-century manner, a router or a table
saw is a more efficient (though noisier)
alternative. Still, no tool quite symbolizes
planes and hand tools as does a finely
made and beautiful plow. The best are
functional sculpture, From the delicately
shaped and polished thumbscrews 1o the
ornately molded edges of the fence.
Despite what might look like a compli-
cated plane, a plow is quite easy to use.
Three adjustments are necessary. The
fence needs to be set parallel to the plane
body and the required distance from the
iron; the iron must be set for the depth
of the cut; and the depth stop needs to
be set for the depth of the groove, The
width of the iron determines the size of
the proove. Odd-size prooves are cut with
two passes of a smaller iron (with a lot
maore dif ficulty, since an iron the same
width as the groove helps the plane
track). The iron wedges into place as in
any wooden plane, but to make setting

This Miller's Improved Joinar's plow plana by Staney Rule-and

Lewval 1872, Is an extremely rare early combination plane. The

castings were adorned with beautiul tioral decoration to Increase

the appes

iteasierithas a “sneck,” or small offset,
al its top [see the photo on p. 120,
Tapping upward on the sneck removes
the iron or reduces its cutting depth;
hitting downward on the end of the iron
sets it -.Lr.‘t'[‘:-t'r. The iron can be set fora
coarse cut, since any roughness at the
bottom of the groove will likely be
hidden. The final adjustment is the
depth stop. Simpler plows have a wooden
stop held in a groove by either friction or
a thumbscrew,; tancier versions have a
brass thumbscrew and a stop along

the skate,

Plovs don't cut as smoothly as many
other planes, For one thing, although the
irom 15 supported well enough from
behind, the skate in front doesn't form
much of a throat, With a wider iron, the
skate in front does little or nothing, Still,
it the iron is sharp and the grain is not

i
100 IJI]r'.ll‘\.'. youdan |!|L:'-L'|' A satisiactory

ErOOve. KL-L'|1 h[:'.a-.f_l.' Pressure on the
fence, hold the |l|:a|'.-.'m:_1|.Jn with the
".HI:I\ :su.|1:1|u' continuous strokes. Mot

surprisingly, it’s o captivating tool.
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DOVETAIL PLANES

For me, dovetail planes have some of the
same allure as plow planes. A number of
years ago | was at one of Richard Crane's
special fall auctions [see pp. 246-248).
[had my eye on a few tools—one of them
a Stanley #444 dovetail plane. It was
right about lunch time and the crowd
was getting fidgety when Richard started
the bidding. "Where to start this plane,
boys? Do L hear § 1007 Now this wasa
plane [ rarely saw come up for sale, but
when one did it sold for closer to four
figures than three. Asa dedicated plane
user, | had always imagined that this
would be the tool For cutting sliding
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dovetails or accurate tapered ones,
When the bidding got uparound $ 150

[ jumped in, just about the time the few
bidders either paying attention or
interested dropped out. With hardly any
maore bidding, the plane was mine.

The #444 is one of the most daring
and complicated planes that Stanley ever
made. No other manufacturer even
attempted to make such a plane, although
wooden versions were available (though
uncommon) for at least a few hundred
years betore. Wooden dovetail planes
were more common in Europe, where

the joint they cut is known as a "French”

dovetail. My #444 is a beautitul tool, all

nickel-plated and nicely detailed and
Finished. For reasons | now understand,
it has seen little if any wear. It has three
main parts—a main body, a square fence,
and a beveled fence—and four cutters, It
cuts asliding dovetail s in. wide or
wider, and as deep as ¥ in. Despite its
range, more than one craftsman has
disparagingly described itto measa
“boat anchor.” An expensive one at that.

Ower theyears | have owned it I've
used it a little and would have wo agree
somewhat with these sentiments. [t's an
awkward tool to use, no matter how
versatile. Just setting it up is a challenge—
all those angled parts to alipn—to say
nothing of tuning everything into
harmony. Using a router for all of the
same work is a snap in comparison. But
what | have tokeepin mind is that this
tool predates routers by quite a few years
and for a long time it was the best tool
for cutting a complicated and very useful
joint, Yet | suspect that even 75 or more
years ago craftsmen who had the #444
available chose to use other tools, or
miake other joints. This is why they are
somewhat rare and few show much sign
of use. [ don'texpect my #444 1o see
much wear in my lif etime either.

PLANES

FOR CUTTING MITERS
Miters are the angled cuts made along
edges to form a neat joint between parts,
to hide some part of the joinery [such as
a setof dovetails), to add to the joint's
strength, or to cover end grain. Miters are
of three basic types: frame miters, case

Stanley's unique dovelail plane #444 culs
sliding dovetails of various widihs. Before the
days of mechanical routers, if wasthe best
tool fo cut this difficult joint accurately, but it
required two separate fances and satups to
cul the mating parts.



Miter Joints

FRAME MITER

CASEMITER

E -

EDGE MITER

miters, and edge miters {see the drawing
above). A frame miter is the typical
corner joint of a picture frame. A case
miter is cut along the end-grain edge, as
For a case of some kind or to join the ends
of boards for a blanket chest. Edge miters
are cut with the grain along an edpe for
suich things as coopered work. While any
of these miters can be cut freehand,
shooting boards greatly improve accuracy
and speed the work.

Frame miters

A Frame miter is not particularly strong
without some other means, such as nails,
serews, or splines, to strengthen the
joint. And where the frame members are
wide, as on a door or window casing, the
miters will open and close as the
humidity levels change nomatter how
well they are fit. Nevertheless, the frame
miter is a useful joint and in some cases
the only joint to unite parts neatly. In the
case of joining two parts with a molded
surface (a picture molding, for example],
a miter is the only practical way to join
the two and maintain a continuous flow

of the profile.

Miter Shooting Board

Workpiece

( 45° fence

Use plane on side.

Most miters are cut at 45°, so the
parts join together and form a square
corner. A shooting board made at this
angle will suit most of your needs. For
odd-angled miters, working freehand
will probably suffice.

Tocut a clean and sharp miter that
meets at 90" is quite a bit harder than it

might seem. | have a number of ditferent-
size shooting boards for mitering any-
thing from small stops to secure glass ina
frame towider moldings. Each is made
with a 45 fence, as shown in the
drawingabove. The fence is actually two
fences in one, with two positions for the
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MITER SHOOTING CLAMPS

Amitﬂ' shooting clamp is a
jig for trimming miters;
as the name suggests, it is part
shooting board and part
clamp. The two large jaws of
the clamp are cut at 45°; one
is fixed and the otherslides in
a slot, with a wooden screw
applying the clamping foree.
With the work clamped
securely between the jaws,

their bevel orients the plane,
making it fairly easy tocut an
accurate miter. Miter shooting
L‘T:imm‘- work best for frame
and case miters of modest size
or for cutting miters on any
parts with edges square enough
to be clamped securely.

In shops of a century agn,
when all miters were cut and
trued by hand, a miter
shooting clamp was a common
sight. While it might be nice

to have one, unless vouare

poing to be doing alarge
amount of this sort of
mitering, such as making

picture frames for a living, |
would save the considerahle
time needed to build such a
clamp and make simpler ones
that suit each situation, Old
miter clamps are not that
COMITION O inexpensive
either. Another alternative &
to use a Stanley shoot board
and plane (see the sidebar
an p. 144],

work so that | can always plane toward
the long point of the miter for aclean
and accurate cut,

In planing miters with any shooting
board and a bench plane on its side, it's
important that the plane’s sole and side
be perfectly square, Theiron must be
parallel with the sole, too, The plane's
i(,'flb_"'ll-l ih TIsk 1,|'|1|||_ E]'E'I:I'lllrli'lrl:. sINCe most
miters are short, so tuneupa #4 or #5
|E:i'l'|' L |'Ii' \‘.'n:'ir]i. OT UsEe 3 Mmiter '|'||i’lr'll' 'IT'Iiili‘l{'
just for this [elligaliiy (se¢ the phllttn'n
p. 111}
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Actually cutting the miter is no
different than shooting an end-grain
edge—in fact, it's easter, The cut s
partially long grain, partially end grain.

1 position the work to plane from the
inside of the miter toward the paoint,
HLL;J]“.I-F[-:'LI.'I:;;g:]i:ll.'ml'. 1h|.' 1":"]|.L £ 5 !l"'TL" is
little chance of splintering it as the plane
cuts by Il 'm cutting the miter freehand,
| mark it out with a pencil line, saw close
toit, hold the part in a side vise with the
miter level, and plane toward the point,
as shown in the photo on the facing page.
Light cuts and a slight skew prevent
splintering. As [ work, 1 check the miter

A miter shooting clamp guides a plans 1o cul acourate milers on any
work that can be clamped batweaen the jaws.

with a small square to make sure that the
edge is square to the face; as | get close to
the miter line, | check the angle with a
bevel square set to the desired angle.

Case miters

A case miter is cut where two end-grain
edpes meet, as, for example, at the
corners of a box or crown molding, The
miteris typically 457, but with
something like a multisided box oran
irregular corner, it can be any angle, By
itself, the miter is weak (just as a frame
miter is), butit can be strengthened with
nails, screws, wooden splines, or even a



set of hidden dovetails set into a mortise

cut into each miter. Shrinkage across the
grain is not a problem, because the grain

is oriented in the same direction for both
pieces and they move together.

To cut the neatest case miter, the
parts must be Flat and accurately thick-
nessed. Even if the parts are thicknessed
by machine, check for and plane out any
cup with a bench plane. (Otherwise, the
miter may be neat but the cup will be
noticeable against the mating piece at
the corner.) If the parts are molded, cut
the profile before mitering, If you have
only a few miters to cut, you can cut
them freehand, although the wider the
piece the more difficult it is to do. If lam
cutting a number of miters, [ build a
shooting board known as a donkey's ear
for the easiest and most consistent
results. This shooting board is
constructed so that the work rests at the
proper angle against a stop and is
oriented to the plane cutting on its side,
I've gotone built at 45° that clamps into
my side vise (see the drawing below).

With a stop in the middle of the
shooting board | can hold the work on
either side and plane into the stopto
prevent splintering, For parts with
molded edges, the side with the
straightest profile bears against the stop.
If vou have a lot of similar parts to cut,
the stop could even be profiled to a
mirror image of a molded part (see the
drawing on p. 116). | mark out and saw
the miter and then place it on the
shooting board slightly proud of the
edge. When the plane iron just contacts
the edge of the shooting board I stop,

Working freehand, I mark out the
miter carefully along the top and bottom
edpes and both faces, saw the waste, and
then plane up to the line using light cuts.
I check the miterangle with a long
straightedge and a bevel gauge set to the
miter angle,

Frarma milers can
be planed quickly
by clamping the
place i a vise and
planing toward the
point with & low-

angle block plane

Donkey's-Ear
Shooting Board

Use plane on side.

Workpiece Clamp shooting board in side

vise or between bench dogs.
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STANLEY #52 SHOOT BOARD AND PLANE

Whm- there was a need
for a special tool, in
this case for cutting accurate
miters, Stanley was happy w
supply it. The Stanley #52
shoot board and plane was just
such a tool—a universal
shooting board and plane
adjustable fora wide range of
miters. [n 1915, when a #4
Bailey bench plane cost $2.20
or the complete #45 $7.00,
the #52 cost $ 10000, Even
today, these tools are relatively
rare and sell for a few times
the cost of a good chopsaw—
their modern replacement.

The shoot board is a ribbed
casting, carefully made for
strength and lightness, The
plane, slightly longer than a
jck, rides in a wide groove
down the length of the shoot
board. The groove is adjust-
able to allow for wear. The
plane has an accurately
machined side that rides in
this groove, a skew iron fora
shear cut, and a rear tote
comfortably angled for using
the plane on its side.

The real beauty of this tool
is the adjustable stop that
swivels like a table-saw miter
pauge and locks in any

Edge miters

An edge miter, the last of the three miter
types, is cut along the grain, for example,
where two stiles meet at the cornerof a
case or where coopered parts are joined

topether, It's a stronp and stable joint

148 CHADPTER SEVEN

position, It has two additional

features: a clamp for holding
the work and a sliding back
that can be adjusted right up
to the cut to support the work
and prevent splintering, For
irregularly shaped work a
custom wooden fence can be
made and attached to the
adjustable stop,

that doesn't require additional fastenings
such as splines, though driving a few
Yein~long brads [with heads snipped
off) into the inside of the miter makes
aligning the joint easier when gluing.

A donkey'sear shooting board can be

There is no doubt that this
is an expensive tool, especially
for a craftsman who doesn't
cut a lot of miters, Although it
would be time-consuming and
challenging to make as fine a
tool yourself, there are plans
and instructions available (see
Kingshott's Making and
Modifying Wondworking Tools,
listed in the hibliography ).

helphul for cutting an edpe miter if the

A Stanley shoot
board and plane is
a very accurate tool
for cutling miters.
The heavily skewsad
iron gives a clean
shearing cut on
work held agains
a stop that adjusts
over a wide range
of angles,

Another alternative is to make
a hardwood version and attach
different fences to suit the
work. For the plane, you can
often find orphaned shoot-
board planes at tool sales or
through old tool dealers. Some
of these planes are
manufactured, others are
craftsman made, but most are
priced quite reasonably.

parts are short. In this case, the piece
butts against a stop and is held along the
shooting board with clamps, If it's
important that the parts be finished to a
consistent width, | add a second stop
along the length of the shooting board 1o



butt the opposite long edge against. The
stop should be parallel with the front
edge (or skewed for tapered parts),

If I'm cutting only a few mitersor
parts thatare toolong for the shooting
board, I prefer to work Freehand or with
a jointer gauge attached to the sole of my
#5 or #7 bench plane (see pp. 108-109).
This way, Icanseethecuta lot better to
adjust the pressure on the plane to fine-
tune the bevel, and | can save the time it
takes to make the jig. With some oddly
shaped parts this is of ten the only way to
cut a bevel easily. The jointing technique
was described in Chapter 6. Quite
simply, | mark out the bevel on the end

prain and plane close w it with a coarsely
set plane. [ retine the bevel with a fine

cut, checking the angle occasionally with
abevel gauge. The longer the edge, the
longer the plane | use.

Planes
for Adjusting Joints

Cutting strong joints involves more than
just sizing the parts and sawing,
chiseling, and planing them to fit. Take a
simple mortise and tenon, for example,
Your first thought might be that the
tenon is doing most of the work,
securing the joint From pulling apart and
giving it rigidity. Actually the shoulders
of the tenon and the face of the mortise
are doing every bitas much. Any stress

on the joint presses these parts topether,
=0 1|11"_l.' need to be larpe en gh and mate
well to give the joint real strength. The
best way totit these parts is with a sharp
shoulder plane and a block plane.

There is anotheraspect of good
joinery and fine work that 1ike to call
clarity. Not only do the parts of a point
need wo fitwell internally, but what's
visible should be sharp and concise, This
isn't tosay that transttions and edges
need be square, far from it, but that each
element should have distinet detimition
I just the same way that it's hard 1o geta
really pood edge jpint between two
boards straight off a jointer, joints with
the most clarity have shoulders and faces
ot '.'\.'ill'l i h]'..l'l"l'l F'.l-!.l'lllf'.

hast as there are j‘l].l:‘ll."‘ L |l:"1i;;'.|'.<'l.] (44 ]
cut ::('l'l'l'll."'\-. I!hi'r:' 154 '|'\'|'I'i'l|" r:i.'l'.jft'l."-!
planesfor fitting them, Sometimes one
l."'!;.l[ll'l.:“:l Lj-'l |-|l.'l1.|| ||.'|.1"‘;. |-||.|[ ||'|:||'|."|::l|:-[|."|l d
toal is better suited to one task or the
other. Four joint .L{{_Ill"r.i:ll‘-.'. ]l|u||{'5~ thatl
use of ten are shoulder planes, chisel
planes, router |'|.!,_'J'.n'r,. and side rabbet
planes. All of these planes work best
when they take light paring cuts
Shoulder planes are heavy rabbet planes
with a tine mouth and an iron bedded at
a lowy angle, A chisel plane has its iron at
the toe of the plane to cut into a corner
i1r11}’,|'|: 'I'll.ll.‘i'. R“l_ll.l'r ]'-|.'L1‘.:'*-n:i:'-.';'u.‘r1 &
','.h'-ll'.'%'-.:ﬂ Cut it toa consistent \.j'l'll[]'l.
.'Jklfl.]. .ln.l"'l.llr_ |.|:'|||"'\.||.'.I "'\-'i\]i' r:’ll'l.ill.'l. 'I'llul.'::""
Cut :l.l:”:l.! 1h|.' "'\-hl”.l!l.l.l.'T |ir|-.' 0 '\‘-'illl"l"i BT

.'.l.!.1|.h1. a L‘Iflkiilill I.Elj!‘L'l.

Stamey shoulder rabbet planes #90 {fore
ground), #32, #93. and #94 (a8 #97 was never
made) are accurala and heavy planas, with
irons bedded at a low angle, adjustable
throats, handy mifled depressions for a com

lortable gonp, and chromea or mickel plating
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SHOULDER PLANES
Shoulder planes are among my favorite
planes, They are some of the most
beautiful shop tools ever produced,
made From rich materials such as
punmetal, rosewood, ebony, polished
steel, and nickel-plated cast iron. They
have a heft and size that feels good in my
hands. | use various sizes for truing the
shoulder of a tenon or rabbet (hence the
name shoulder plane), but they work
equally well wherever | need to make
fine and precise adjustments of a part
and require a rabbet mouth,

Shoulder planes look like any rabbet
plane, with a rabbet mouth and an iron
that peeks through the side. Traditionally,

they are metal planes, either wholly of

The traditional
British shoulder
plane attop has
gunmetal sidas and
miahogany infil,
combining beauty
and adeguala mass
1 work excepion-
ally well. The two
smaller bullnase
planes are sokd
metal and have
shapely wedges
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cast iron or gunmetal or fabricated from
dovetailed-together steel plates with
exotic wood infill (see the photo below).
Generally, they are a lot smaller than
rabbet-cutting planes, although there are
some British shoulder planes that are
quite large, The sole and sides are
machined or lapped precisely square so
that the plane can be used on its side to
accurately shoot the shoulder while
guided along the tenon or the bottom of
the rabbet. A nicker isn't needed,
because these planes cut cleanly with
light paring cuts.

Maost of the work of shoulder planes is
cross grain. For this, the iron is bedded at
about 20°, with the bevel up as for block

planes. With the iron sharpened toa

bevel of 253°, shoulder planes have the
same basic cutting dynamics as a bench
plane. {1 have one plane with an iron
beveled closer to 200" for sottwood end
grain.) The only difference is that in

this contipuration the sole supports the
irom right to the cutting edge, preventing
the chatter more likely when cutting
tough end grain. Although not typical,
some planes have skewed irons. Some
shoulder planes have the iron close to the
toe of the plane, a design knownasa
bullnose, 've got a Scottish plane by
Spiers that has both the bullnose and
normal position for the iron, as do the
new Clifton “three-in-one” planes made

in England.




The classic shoulder plane is the
British “stuffed” pattern (see the photo
on the facing page). These are heavy, fine-
moiithed |!|L:]|Jt':i. 1Z:|r:"l‘.u”_'.' rade to last
many, many generations. None of these
planes have adjusters. The most common
shoulder planes are the Stanley designs,
the #490, #92, #93, and #94 (a #9] was
never made for some reason). The #9045
a bullnose rabbet, the #92 1o #94
grachually larger versions of the same
plane (see the photo on p. 1450 All have
adjusters. The Stanley cast-fron design &
basic .'|||1_,' similar to the British pattern,
ﬂl'(.'t'”l |"p' .:l.'l'.:l'ilill"l'lt' qJrea I‘.l."\.'n' l!'l‘ ';h"
beautiful and heavy Preston designs,
once made by Stanley's bigrest English
|.'1.1r1!|1t'!‘i|:nr. And for those wanting the
challenge, kits can be bought to make
your own classic shoulder plane.

If 1 could own only one shoulder
plane, L would choose the 493, It's
simple to use, accurate, and the right size
tor a wide range of work. A nicely
knurled knob on fine threads adjusts the
iron's depth easily, and the throat can be
brought up very fine. [t has another nice

feature, which it shares with the #92 and
#94, namely that the whole front of the

plane is removable to convert the plane
toa small chisel plane. This gives me the
versatility of two planes in one.

Tuning shoulder planes

Shoulder planes are used tor precise
work, and the more careful the tuning,
the better they will perform, These are
some of the planes worth spending all of
the time that you saved not completely
tuning your jack, scrub, or other coarse
cutting }||:|1Lr.‘:=__ But since shoulder
planes are made for fine work and are
more carefully manufactured and
Finished because of it, most will need
only minor tuning.

Allof the same characteristics that
make any precise plane cut well apply to
shoulder planes. Take special care with
three areas: the sole, which should be
Flat and square with both sides of the
plane; the bed tor the ron, which should
be tlat; and the iron, which should be
carcfully sharpened and parallel with the
sole, Betore buying an old plane, check

Uze a shoulder
plane, here a Spiers
plang with rose-
wiznd infill, 1o adjust
and true a fenon’s
shoulder,

that the sides are accurately machined
Flat and square with the sole, because
lapping the three faces square with one
another is a real chore, None of this
tuning is ditferent from that already
explained For rabbet planes in particular
and tuning in general in Chapter 4.

Lising shoulder planes
[ use shoulder planes by far the most for
fitting the shoulders of tenons, and
sometimes tor sizing the tenon itself.
Considering how many tenons there are
in a set of cabinet doors or a table, this
can be quite a bit of work. And the fact
that even the slightest mistit of the joint
shows up as a dark gap at the shoulder
line makes these tools invaluable far
cutting strong and tight-fitting joints.
To adjust the shoulder of a joint | lay
the part flat on my bench, butted up
against either a bench hook or one of my
wooden bench dogs (see the photo
above). Even though 1 take paring cuts
and use the plane one-handed, it still
takes enough force that T can do better
work if | help support the part against
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something, I could just as easily clamp
the part, but [ like to be able to pick it up
for trial fitting, to shift ittoa new
position, or to pare it with a chisel. | lay
the plane on its side on the tenon and
plane along the shoulder line. All of the
same problems can occur as with a
rabbet plane, with the same solutions
(see p. 129). And planing by the end can
splinter out the fibers. To prevent
splintering | often stop just shy of the
end and pare the last ¥4 in. with a chisel,
or tlip the plane around and plane
toward me for a short distance.

A shoulder plane cuts astraightand
square shoulder. | use one after either
chopping the shoulder or cutting it with
a table saw, Meither method gets it quite
as true as a pass or two with a shoulder
plane. As | plane I can look down and see
any gaps between the sole and the
shoulder line. When the sole lies flat
along it over the whole length, 1stop
planing. The only drawback is that it's
useful only for square shoulders or
where the angle between tenon and
shoulder is greater than 907,

The beauty of these tools is that they
can cut just the thinnest of shavings in
fitting a joint, Don’t think of them as
limited to cutting shoulders, though.
Anytime | need a small and precise
rabbet plane, this is the tool 1 reach for.

CHISEL PLANES
Chisel planes are unusual in that they
have no sole in front of the iron. They
look like a chisel iron held in the back
half of a plane body (see the top photoat
right). This design makes the tool
challenging to use because, with no sole
out front, the iron wants todive into the
cut, making the plane hard to control.
Early chisel planes were simply
wooden bodies with a plane iron wedged
or serewed into place, | have a European
chisel plane that looks like a wooden
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With the culling edge right al tha 1oe, this craftsman-made woodan chisal plana s ideal for
working into tight cormers or info areas inaccessible with other planes.

Stankey made a
single-size chisel
plane, a #97, for
“Piano Makers and
al Cabinal Workers
{cenier). Today,
Lie-Mielsen makes
a smaller varsian
in cast bronze
(foreground).

"



molding plane cutin half. Even the iron
is bedded at the same angle—a far too
steep 50° Stanley made a rather large
cast-iron pattern they called a “cabinet-
maker's edge plane” (#97). The iron is at
a much lowerangle [ 15°), making it
more of a paring tool. But likea lot of
antigque specialty planes, it's rareand
expensive, | had my eye on one for along
time, but [ couldn'tjustity spending that
much on a plane that might not earn its
keep, especially when a chisel by itself is
often just as handy. So when Lie-Nielsen
came out with twosizes of their version
of the #97 for a lot less money, | bought
the smaller one.

A chisel plane isn'ta tool that you are
apttousealot, but there are times when
it's the only plane for the job, Even
though catalogs describe it as the perfect
tool for removing gloe and for trimming
dovetails or plugs, [ use itmostly for
cleaning into tight places, for such things
as stopped rabbets and chamfers. The
sole helps me to cut a smooth and
consistent surface right up to where the
cut ends—better than | can do with a
chisel. As long as 1 keep the cut light, tear-
out is only a minor problem. The iron
has to be very sharp, too, so | wouldn't
recommend planing much glue,

Chisel planes need only the usual
tuning. Since they are essentially a form
of rabbet plane, they should be tuned
the same way. For the best control, the
iron should be parallel with the sole. To
adjust the cutting depth, I slowly lower
the iron, all the while trying the plane on
ascrap. When it starts tocut the finest
shaving, [ start in. The only other trick is
to keep pressure well back from the
cuttingedge, with your palm centered
overthe knob at the heel of the plane. At
least in this position I'm able to balance
out most of the natural tendency of the
iron to dive into the wood and lift the
toe of the plane.

Rouler planes for workng in grooves were of len craltsman-made 1o sull some speclic need,
30 they can be found in a wide assortment of styles and materiaks. The single iron cranked at
a right angle worked at a low cutting angle for a smooth fimish

ROUTER PLANES

Today the motorized namesake of router
planes is far more likely to be used for
both cutting and fine-tuning grooves and
recesses. While I'm far from a purist and
not against routers, thereare still a lot of
places where a router plane works
better—and certainly a lot more quietly.

I use one for deepening and smoothing
the bottom of grooves and shallow
mortises and for cutting a consistent-
depth recess foran inlay.

It might not be the most politically
correct name, but one of the oldest
router patterns is known as an Old
Woman's Tooth (OWT). Like all routers,
the sole and bed of the plane have many
forms, but the iron is usually small and
square and it projects below the sole—

resembling an old hag's single tooth.
The iron can even have a slight flare
toward the cutting edpe as a tooth does.
One trait all router planesshareis a
throat open enough to see down into the
recess or groove that the iron is cutting,
Stanley and others perfected a cast-iron
design with two large knobs to grasp
and control the plane, a large throat
(sometimes open) tosee into the work,
and a cutter that could be adjusted up
or down (#71 and #711%).

The Stanley router has a different iron
design from many traditional routers,
not like the iron in an OWT router, but
bent at right angles so that part of the
iron acts as a sole of sorts. Dynamically,
this orients the iron at a much lower
angle and gives a smoother finish
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A Stanley router #7 1% cama with two differant irons. an adjuster 1o set thair depth, and large
maple handles for a good grip. The smaller router, a Stankey 8271, Is an extramely usaful tool in

tighl places

because of it. For heavy work, the # 7] or
#71Y2 is an excellent tool. Where router
planes surpass mechanical routers is in
working a convex or concave groove to a
consistent depth, in finishing the end of
a stopped dado or groove, or in working
in a tight place. My #71 %2 came withan
additional beveled and sharply pointed
iron that works like a *V" snowplow and
cuts with little resistance. It's good for
cleaning into tight corners, whereas the
square iron is best for working long
grooves, The sole has two holes for
attaching a custom wooden sole—for
instance, one beveled or shaped to
suppart it against a molded workpiece.
Thave a small router plane made by
Record (the Stanley #271) that i gem of
a tool, It has two iron positions, either
normal or bullnose, and an iron narrow
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enough to work in the smallest places,
1 use it for stopped grooves for drawer
bottoms, case backs, or anvwhere it tits
the work better or more comfbortably
than my larger router plane.

MNone of these router planes are hard
to tune or touse, The only challenge is in
sharpening the bent irons. They can't be
ground or honed easily in the normal
'n‘-'ii!.'. B} | t_'T‘.d '|'|Fl |'|'rir'|i:'|T'l_L'\. il ||” . Ht'ip'j!l::-rll_'
or the edge of a square stone to the fron,
l ||.|r1L"1.F'||f' -‘-l'lll."" o I?:Ex'l\ ';:l!-.ll-ll"'ir\'“'l a5
¥yl "r'\r'(“!lll. il hll."”l. |-|-'|'l|:i ne iTI M, T.'lkf' cane

annrl-c the |!Lt't'| F | |i[t|L' mmore than the

cutting edge to create a slight relief angle;

otherwise, the iron will ride along on the
heel and won'tcur. | always use 3 modest
o light cut, since any tearout will likely
be hidden at the bottom of a groove. For
the neatest job deepening a groove, [ cut
with a knife along the shoulder, using

the shoulder to guide the knife edge. It's
the same thing a nickerwould do it there

Wwas One.

SIDE RABBET PLANES
Side rabbets are as interesting, unusual,
and vseful as the other jpint-adjusting
planes. They almost always come in
“handed” pairs, that is, two planes, one
ol which works left ta right, the other
right to left. This way vou can always be
working with the grain in any sitwation.
Even in patterns that are one plane,
there are two cutters facing in opposite
directions, or in the case of some English
patterns, coming out c:;:]m'{iit'nilll"ﬁ of
the ]1|.in'.¢. Another unusual feature is
that the side of the ;159111' L:ﬁu;{"}' guidv:&
the cut (hence the name] and sometimes
even the side of the iron does the
cutting. These unusual traits let the
plane trim and widen grooves, dadoes,
and sliding dovetails or tune tight
molding profiles.

Une ot my tavorite planes of this
group s the wooden version known asa
stipe billl [t looks like any other molding
plane with a profiled sole, except that
there is no throat and noron projecting
through it Instead, the iron is quite
vertical and peeks out from the side,
which acts as the sole. The narrow
curved point of the sole is reinforced
with boxwood and resembles the snipe
bill of the name. More common and
easier to tune and use are the Stanley
pattern #98 and #99 (a pair) or the #79,
a two-in-one plane. On any of the three,
the toe piece comes of Hor working right
into a corner or tight place. The #79 4s
available new, complete withoa tence, My
only problem with this tool is that no
matter which direction | cut with it, one
af the irons is drageing and dulling. The
irons are hard enough to sharpen and
adjust as it is.

Pl use the #98 as an example to

explain tuning and adjusting the iron,



Side rabbel planes cut along the shoulder of rabbets and dadoes to widen them to fit other
parts. Thesa lwo planes with crisscrossed iron patlemns are by Stanley compelitors: The wprighl
piane in the background (#81) is by Sargent of Mew Haven, Connecticut; the other fancier

version with adpstabla irons is by E. Preston ol Birmingham, England

Side rabbel planes
githar have two
Fons of Come in
‘handed” pairs,
such as the Staniay
#58 and 458 shown
here. Both planes
have depth stops
and a remavable o8
piece for working

mio a carmer

The iron is angled across the side,
downward toward the throat, Two things
must happen at the throat: The cutting
edge must be parallel with the side
{acting as the sole), and the lower point
of the iron should barely peek out the
bottom (the true sole) of the plane, With
the iron slightly below the bottom, it acts
as a nicker for cross-grain planing. The
trick is to adjust everything topether,
Tapping the iron deeper brings the point
further below the bottom, which isn't a
problem as long as it's not too far below.
If the iron & above the bottom, the
shoulder won't be cut its full depth. And
if the iron is not parallel with the side,
the shoulder will be cut at a bevel.

Trial and error seems towork as well
as anything. Sometimes | have to hone
the iron to bring everything into
adjustment. But once side rabbet planes
are tuned, they are the only planes that
can work in a narrow groove or dado and,
tine shaving af ter Fine shaving, widen it
to fita tenon. Since the sole is so narrow
and the plane short {at least the #98 and
#0049 are), these planes can work in the
tightest places. With a light cut, they
work as well cross grain as with the grain.

Cutting strong, precise joints with any
of these planes takes patience, sometimes
creativity, and certainly an under-
standing of the specific characteristics of
each tool. But it doesn't require a lot of
different planes. With a simple rabbet
plane, a shoulder rabbet (that separates
into a chisel and bullnose plane), a
narrow dado, a router, and a side rabbet
plane, you can cut and fit almost any
joint, with or without the help of
machines. When vou see the clarity of
the joints cut with planes, you'll likely
want to add a few more planes to vour
toolhox. Even if vour shop is equipped
with all the latest machinery, there are
times when a plane and skilled hands are
still the best tools.
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PLANES FOR SURFACING

Spiers planes...are not only a luxury but a necessity to every superior

woodworker. No journeyman can be without one, and it is the ambition

of every apprentice to possess one.

—¢. 1930 catalog for Spiers planes, a competitor of Norris

Nnthing really finishes the surface
of a board as well as a smoothing plane.
Mota planer, which mars the surface
with machine marks, nor a sander, which
leaves behind an abraded surface that's
smooth but without real clarity. To get

a surface that unveils the wood's figure,
its subtle depth of color, and its texture,
you have to shear the wood cleanly.

The heavy iron of a smoothing plane
provides this shearing cut as nothing else

can—leaving a surface that's smooth
and polished.

Aot of woodworkers probably think
that smooth-planing is tough work,
inefficient at best, grueling labor with
dubious reward at worst. But, in fact,
smoothing planes do their job quickly
and efficiently. In the time it takes to
change belts on your belt sander, vou can
surface a few square feet of even highly
figured wood. In well-hehaved wood, it
would be easy to surface a modest
tabletop in less than 10 minutes—abaout
as long as it takes sanding with a single
grit on a random-orbit sander, But, when

Mo fool can malch a well-tuned smoaothing plane for darity, smooth-
ness, and polish of the cut surface, The machine-planed surface
visible at rear might appear smooth, but close nspection reveals that

s covered with a network of fine ripples.

youare fimished planing, vou aredone,
And, yes, you may have worked upa
sweal in the process,

There are many tools that will smooth
wood surfaces, but unfortunately no one
tonl can efficiently handle all possible
situations. A well-tuned smoothing
plane comes close; it will perform much
of this work, smoothing every surface
from a large curly-maple tabletop to the
table leg. For challenging woods where
the grain is particularly prone to tearing
out or for veneered surfaces, evena
perfectly tuned smoothing plane has
limitations. In these situations, a scraper
i an alternative; it will smooth the most
ditficult grain, though more slowly than
a plane; Whether held in a plane-like
body, & cabinet scraper, or by hand,
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SUPER-SURFACERS

It's not totally correct to say
that no machine cuts a
surface like a smoothing plane;
there is one. Hitachi, Makita,
and others make a machine
called a supersurfacer that
cuts more like a plane than a
conventional rotary planer,
The wood is carried along on

a powered belt and forced
against a heavy fixed knife that
shears the surface exactly like
a big inverted plane. The iron
is adjustable to cut on the
skew—tor all the same reasons

that skewing is a useful
technigque with a hand plane;
Shearing the wood surface
by pushing the wood overa
Fixed iron is not exactly a new
idea. Coopers have been push-
ing barrel staves over long,
inverted jointer planes fora
couple of hundred years or
maore {see the photo on p. 212).
And a tool similar to the
cooper's jointer has been used
in _T.il]'l'd:l":l fora century to cut
thin, wide shavings for use as

of shearing the surfsce with a
heavy iron has been known
since the plane first appeared.
In its modern, motor-driven
form, the supersurfacer might
not look like a handplane, but
in principle it works the same,
On one model the iron isa
10-in~long, ¥is-in.thick knife
tipped with high-speed steel,
bolted to a similarly shaped
knife that acts asa chip
breaker. The knife is held in a
heavy fixture that can be

cut. A movable plate ahead of
the iron adjusts the throat—a
fine throat for hardwoods and
amore open throat to reduce
clogging with softwoods. To
cut the best surface the feed
rate should be high and the
iron very sharp, which really
means surfacing only about
300 lineal feet between
sharpenings. It's no wonder
that this machine can nearly
match the polished surface of
a handplane—the mechanics
of the cut are so similar.

wrapping paper. The physics rotated up to 60° toskew the

scrapers allow for a variable angle of
attack and a steep cutting angle. The
problem is that scrapers don't work well
in very soft woods. The best strategy is to
use both planes and scrapers to smooth
surfaces, In this chapter, I'll explain the
advantages and limitations of smoothing
planes, how to choose the right ones tor
different surfaces, how to tune and
sharpen them for the best work, and how
to use them for the best results Scrapers
are discussed at length in Chapter 9,

Smoothing Planes

If I could imagine the perfect smoathing
plane, it would be only about 8 in. long,
widest at the iron and tapered at the
ends, and it would be heavy—very heavy,
as massive a3 it it were cast of pure lead,
The iron would be thicker and wider

than those of common bench planes,
and it would be firmly bedded against a

Some ol the most beautiful and atfective smoothing planes ever produced ware made N Britan

solid frog What I'd really like is to be
able to adjust the iron's bedding angle up until early in this century. Both the A8 Morris{rear) and #6 Spiars are massive, with thick
irons and tight throats
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Bailey-pattern smoothing planes include the #2 and #3 (foreground). The Bed Rocks #5604 and

#6047 al rear are idea

especially for nasty woods wherea steeper
angle s moreettective. My imaginary
plane would have a Hine throat, so fine
that the thinnest of shavings could be
planed and not<log, So far, nosuch plane
exists, though some come close to my
ideal. British (Norris-typelsmoothers, as
shown in the photo on the facing page,
combine the massiveness, thick iron, and
tight throat necessary tor really effective
smoothing Unfort unately, these antigue
taols are so expensive and sorare that
most woodworkers will never even see
one, let alone have one to use, So most

of us have to make do with what we can

Find. Fortunately, new and antigue

o srmoalhing all bul the mast highly Higured woods

smoothing planes are widely available
and can be easily tuned.

More so than any other class of planes,
smoothing-plane designs vary widely—
trom traditional wood-hodied smoothers,
to the Stanley bench planes # 1, #2, #3,
#4 and #4%7, tothe highly evolved
desipns of Norris ]1|;=.|'.|~- LInti] recently,
every furniture maker and carpenter
had at least one smoothing plane in his
||||,'|: [ hl'hl_ .I.'-II.E sincel ]:l:"‘-l' '|'l|.=.1'.-:'h WETE
of ten craf tsman-made, it's natural that
many styles evolved due to persomal
choice and regional differences. As a
result, smoiothing planes ditter in size,
materials, iron width, and ways they are
rmeant to be held. And there are ather

planes, such as the longer bench planes

and low-angle block planes, which are
not even technically smoothing planes
but smooth nonetheless with good
results. Fach type has advantages and

disadvantages.

CHARACTERISTICS

OF SMOOTHING PLANES
Most smoothing planes are quite small,
commonly only from 7 in. to 10 in. long,
which is a real advantage for smoothing a
surface already flattened by longer bench
planes or machines, Smoothing planes
can also smooth surfaces that are not
absolutely flat. Their compact size makes
the plane comfortable to hold with both
hands and easy to control, and it
concentrates the forces of your upper
body, through your hands, close to the
cutting action of the iron

Whatever their size or shape, the
]1{"!‘ '1|'|"Ili'll.'|'t.|'!|ir'IH| F"li_l['ll"‘\ |-|.;|.'\r'|." ones lh'il'lH
irl LLTTITTIONT. TTHdSS, Tl-l L"_\" l"l:'l vieal I"I I:l.k
T'I'I.I'!hi\'t' :ir';:ll'll a ['It'ﬁ"r':r' L‘{lr‘ ir-:m an I:,! !t‘\.‘t‘r
L-ill'l' 0 1\'{'Li?."t'_, .||'||;] E I-H.'\'i'l'n':.l' !l:ll.".l:'f.—‘r"altl:!l'
ever it takes to add weight to the plane.
Greater overall mass translates into
greater stability of the plane and better
support of the iron, which will chatter
less and give a smoother cut. A heavy
plane will also tend to maintain its
momentum through a stroke, especially
as the iron encounters contrary grain

[0 imagine the difference mass can mean
to cutting gquality, compare a lightweight
table saw to a much heavier cast-iron
machine, The heavy machine dampens

L |'I‘=' Lttt g '.':|1r.|1 ion TTHLNE | 1 I! |", .’II'I\{
EIVESa f.l:’ ST l!1l."." et A ||_|.1I'|:,_'| |‘.--=:.jll_||.'
Hlilllllif.l'rh ir|||IT-.!'|'<'*-1':|n:' cul even more
and is analogous to using athick iron in a
‘11:||.":11.E|.i|IL'IJ'lli!I'II'.

]’;.li e ]l'I;JL Ll ] |:Ii|'|-"1' i‘l:l';.:l!;l.'l'l ][‘IH“}' 'r\‘i!:\"ﬁ
to add mass to their ]'l|:L1L:':-. o Improve
Fx'rh.'rrrn:sm':'. This |l'.'|r!i.|.||:-.' accounts fo
some of the many different plane designs

that have evalved, Traditional woad-
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One way that plane

makers add mass to

thair smoothing

planaes o improve

performance is to

I tne mich- 19205, Stanlay took the idea ol thin irons onea step luribern, wilh the development ol

quickly replaceable cut

am al heavy

LAPTI

ling edges that it named “ready edge’ blades. This #4 smoothing plane

r cap isanother innovative Stanley idea

i

bodied smoothers are made from the
heaviest and densest woods available,
such as rosewood, lignum vitae, and
ebony, which hold up well to the wear on
the sole, too. For bench planes, heavier
castings add mass. The Stanley #4125 a
pound heavier {and an inch longer) than
the #4 and performs a lot betterbecause
of it. Atone time Stanley made a #425H,
which was even heavier still and meant
toappeal to British craftsmien used to
the mass of Morris and similar planes,
The greater mass of longer bench planes
accounts for why they of ten work well

at smoothing.

Contemporary plane maker Tom
Lie-Mielsen increases the weight of his
planes by casting them of a bronze alloy
heavier than traditional cast iron {see
pp. 236-239), Heaviest of all smoothing
planes, British smoothers havea heavy
steel or cast-iron body, and the space
within it is *stuffed” or infilled witha
dense hardwood, such as rosewond,
ebony, or beech. These massive planes
are slightly smaller than a Stanley #4,
but they weigh nearly twice as much and
waork a lot better, too.

Thebestand quickest way to add
mass and improve the performance of an
ordinary bench plane is to replace its
thin iron with a thicker one. [t will
chatter less and give a smoother cut (as
explained further in Chapter4). Old
irons on traditional planes are always
quite thick. It wasn't until the
development of the Stanley-Bailey bench
planes that thin irons became standard,
presumahly because sharpening them
was easier. These thin irons are simply
too thin to resist the high stresses of
smoothing all but soft and more easily
worked woods (which the planes were
really designed for). Under great cutting
pressure the thin iron deflects and
vibrates or chatters. Mo amount of
tuning or adjustment can really prevent
this problem in difficult woods,



Towork efficiently, a smoothing
plane should cut a shaving nearly the
width of the iron, withoutchattering or
hesitating as the grain direction changes.
Only a thick iron that is well bedded
against a solid frog is able to do this.
Equally important is seating and locking
the iron securely close to the throat of
the plane where vibration originates; a
stout lever cap or wedge provides the
necessary locking foree,

In all other ways, smoothing planes
are similar to other bench planes, with
the iron bedded at a common pitch of
45" Since the mechanics of the cutare
really no dif ferent From jointing or other
planing operations, this bed angle isa
good compromise. A steeper angle would
be an advantage only in very hard or
figured wood, where the iron would
begin to act more like a scraper. But this
comes at the cost of dulling the iron
more quickly and creating greater
resistance to its cutting the wood fibers,
| havea Chinese smoothing plane with a
bed angle of 387 that for many vears has
been my plane of last resort when
smoothing particularly challenging
bird's-eyve maple or some other densely
tigured hardwood. Even if you can't
change the bed angle of your plane, you
can alter the effective cutting angle with
microbevels and back bevels, which are
explained fully in Chapter 3,

CHOOSING

THE RIGHT PLANE

Hardly a surface leaves my shop that is
not touched by a plane. Most of this
work is smoothing, for which [ turn to
any of perhaps seven planes: a #4 and a
#6042 bench plane, a lignum-vitae
coffin-shaped smoother, a high-angle
Chinese rosewood smoother, a low-angle
block plane, and my favorites, two Norris
rosewood and cast-stee] heavyweights,
While each plane performsslightly

Traditional wood-bodied smoothers feel wonderful n youwr hands, are easy to tune, and can

wiork excaphonally well, From rear are a lignum-vitae, colfin-shaped smoather, a small bl

Reayy abany smoather; and a dislinclive cc

differently—some handle difficult woods
better than others—they have all proved
to be dependable and consistent as [ have
come to understand how and when to
use each of them.

MNoone |‘.|;|I e is going to do it all
Two different craftsmen could easily get
different results from the same plane
depending upon the way it is tuned,
held, and wsed. [ recommend that you
experimint for yourself, oy different
planes, and don't be discouraged if vour
new Record #4 isn't the perfect
smoather you imagined—mavhbe it fust

needsa good tuning
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scobolg plana by Jamas Kranow.

Wood-bodied smoothers

Wood-bodied smoothing planes include
traditional coffin :~':|:|[~='-.E smoothers

I |'|:|.L:-.'i' :|I. |'.'..|: i.I L1 |.|| |ii.'-.|i- W UULi ': | IETILEIT
vitae, rosewood, ebony ), as well as
transitional planes with a wood body
|:L|.‘1'|.'-:'I”:‘\.' If"'l.'t'i.'J'.] and metal fri 1144 and iron
adjuster. Old wooden smoothers almaost
abways have a thick iron and cap tron that
are sometimes bedded at a steepangle—
an advantage in hardwoods, The wooden
body can easily be cut to bed the iron
more completely against the trog, to add
a throat piece to tighten the throat, or to

Flatten the sole Traditional smoothers
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Eastern wood
smoothers arg
simple, low-profile
planes with three
biasic parls: an iron,
a sub-blade, and a
wooden body
[usually densa while
oak)l. A heavy ron
and stable low
center of gravily
hekp them cut
smooihly and
consistently

are comfortable to hold and use and
generally work well forany size surface.
To some craftsmen, nothing matches the
teel of a wooden plane planing wood
Transitional planes closely resemble cast-
irom bench planes and have the same
limitations: The tron is too thin and will
tend to chatter when overstressed, and

civerrall the p];nu- isalittle |1JJ11.
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Eastern smoothing planes

l'.iIH[{'r Tl '1I1'.|.3'\i|'|.|'I|.'r.‘1I 'Ljih'li]ll'n COusing of

Er.|L|JT1-.:|r|:J| "1|'|Ll.:l|.||.|:.i||l." |||:]|J|.'::|. ll'...l'!r'L':l
ﬁLJJlL::'\'.'L:'\.'I;.J ||th:x ||]5'\-'.].|E.|:\ 'l'\'l:li'.‘.' U:ll‘\.
r'.'l:ﬂ:".'\.l!‘.'lll. ora si |'|||.:r |I:'IEI.:I'|'1. (421 ll.l :' .:I'a-.j
work extremely well. The iron is short,
thick, and massive; the sub-blade {or cap
iran), if there is one, w edges against the
iron rather than screwing to it {see the
plane in the foreground in the photo
above) and the throat is fine. The low
profileand lack of handles make tora
low center of gravity and wood-hugging

stahility

These planes are commaonly available
with a bed angle of 40° (hetter for soft

woods), 43°%, or 472" (hetter For hard
wonds) and with enough variation in size
and style to be extremely versatile in all
smoothing situations. The sole and iron
ot any of these Eastern |'I|:1m'.\ dernand
special tuning and sharpening with
special tools—to some as much tradition
as science. Toshio Odate's lapanese
Waoodworking Tools: Their Tradition, Spirit
aned Ulse{The Taunton Press, 1984) is

an excellent source of information on
this subject.



Bench planes
All of the bench planes from #1 through
#4 4 are called smoothing planes, but
some give better results and are easier to
use than others. The larger sizes are
widely available, either used or new. For
general bench work it is hard to beat a #4
with a thick replacement iron. It adjusts
easily, is comfortable to hold, and will
handle most well-behaved woods. A
#4'%5 is more useful as a smoother,
because it is wider and heavier. It works
well for any size surtace, but less so for
ditticult woods. | find that the smaller
sizes are too small to smooth anything
but the smallest surtaces efficiently or wo
hold comfortably for very long,

Longer bench planes, suchasa #3 or
#5 1!"_', are useful for S.p&('i.‘.ll smont I'ii]'lb;,
work. [ use one where [ want avery flat
and smooth surface, for example, to
smooth the underside of a small case of
drawers and a desk top so that they will
mate together well: Some craftsmen
prefer to smooth with a #7, which might
not be the most etticient tool for the
waork, but the large mass of the plane
helps it do a good job. The pertormance
of any of the bench planes can be
improved by replacing the standard thin
iron witha thicker one,

British smoothers

Undoubtedly the most handsome and
consistent insmoothing many different
woods, British smoothing planes
combine massiveness, a thick iron and
cap iron, a stout lever cap locking the
iron, and a tight throat—all of the virtues
of a pood smoothing plane. Early planes
of this type had a steel sole with rose-
wood or ebony infilling and no means to
adjust the iron, other than tapping it as
one would a wood-bodied plane. Norris
improved the design by addinga threaded
adjuster to control the depth and lateral

EASTERN PLANE [RONS

astern plane makers have

taken the idea of a heavy
plane iron one step further
than any of our Western
designs. In some of the many
variations of their smoothing
planes, a short and extremely
massive laminated iron is
secured by a sub-blade or cap
iron and solidly bedded inan
vak or hardwood plane body,
These irons are easily four or
more times thicker than a
standard Stanley bench-plane
irom and double that of the
very heavy irons of Norris-
type smoothing planes,

Thickening the plane iron

is the simplest way to reduce
cutting vibration or chatter
and get a smooth finishing
cut. Similar irons are common
in other Easterntools such

as spokeshaves, and even
their chisels have the same
distinctive short, thick form.
The short length of Eastern
plane irons is a further advan-
tage when they are set into an
oak plane body quite low
compared to its width. With
the heavy iron in place, the
plane has a low center of
gravity that hugs the wood
surface. The performance of
one plane Town {shown in
the photo below) is further
enhanced by a very fine throat
formed between the iron and
a dovetailed steel insert driven
into the body just ahead of the
iron. The combination of a
heavy iron, fine throat, and a
solid body makes this an
extremely effective plane for
all smoothing work.

An Eastern plane iron (foreground) is considerably thicker than a
slandard Stantey banch-plana ron

PLAMES FOR SURFACING
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Block planes ara uselul for smoathing small surfaces and working n light places. Shown here
{from top) are a Leonard Bailey Victor #12 /2 with a decorative front and depth-adjusting knob
and twa English planes by Marples

Relieving the outer
edges of a smooth-
ng plana sobka with
a fine file helps to
prevent marring the
fmishad surface with
a sharp edge.

10 CHAPTER EIGHT

alignment of the iron (see the photo on
p. 169], British smoothers are easy to
adjust, hold, and control for the best
smoothing work; they are ideal, except
that they are petting rare and are incredi-
bly expensive. Fortunately, new Norris-
type planes are available. (For moreon
British smoothers, see pp. 167-16%.]

Block planes

Block planes might not be considered
smoothing planes, but they are usetul for
truing small surfaces and handy for
working in tight places. | use a Sargent
#1317 with an adjustable throat and a
ball-tail handle for smoothing transitions,
such as where stile and rail meeton a
door, or for smoothing gently convex
surfaces (see the photo on p. 166].
Bedding the iron ata low angle creates a
shear cut with little resistance, but the
low angle can also become a prohlem—
where the grain direction changes, the
iron tends tolift and tear out the fibers,
A microbevel on the iron and a very fine
throat help.

Tuning
Smoothing Planes

To dothe best possible work, smoothing
planes have to be tuned carefully.
Whether they're old Stanleys or new
planes right out of the box, they all need
the same step-by-step attention. This is
the basic tuningexplained and
illustrated maore Fully in Chapter 4.
Considering the work expectedofa
smoothing plane, [am particularly
careful about flattening the sole,
adjusting the throat, and checking that
the iron is well bedded against the frog
and that the cap iron lies flat against the
iron close to the cuttingedge. And just as
scrub and jointer planes have different
cutting edge profiles, smoothing planes
can havea shaped iron, too.



FLATTENING THE SOLE
Tosmooth well, the plane’s sole must be
really flat. A plane with a distorted sole
is hard to getstarted smoothly ina cut,
since it will rock. The distorted sole also
makes it hard to end the cut neatly.
Through the cutting stroke, any rocking
can either disengape the iron slightly or
cause it tocut more deeply and leave a
gouged surface. The sole of most
smaoothing planes is relatively small
anyway, so flattening it is nogreat chore,
Wooden-soled planes can be trued with
another plane, such as a jointer. Metal-
soled smoothers can be lapped on a
lapping table of abrasive paper laid end
toend on a piece of plate glass or with
silicon-carbide powder and kerosene on
the same glass surface. For more
explanation of flattening the sole, refer
topp. 53-57.

The flattened sole should be smaoth
and polished, with no burrs that could
mar a finished wood surface. On used
planes it's commaon to have a few deep
scratches or other sole defects, but these
are usually of no consequence as long as
the sole is still flat and smooth. [ always
finish tuning the sole of smoothing
planes by relieving all of the outer edges
with a fine Hle to eliminate any chance
of a sharp edge gouging the wood (see
the bottom photo on the facing page),
Lightlysanding the sole with 320-grit or
Finer silicon-carbide paper brings it toa

smuooth polish,

ADIJUSTING

THE THROAT

Mot all smonthers allow for throat
adjustment, but it's an area to check and
fine-tune if necessary, The throat should
be set as tight as possible—as wide as the
thickness of four sheets of of fice paper is
ideal for a light finish cut and slightly
wider for heavier smoothing cuts. The
throat opening noticeably affects the

These thvee planes tuned for smoothing have flat soles and throats (o suil the work. The
lignurm-vitae smoother with an added throat plate (left) and the #4 (center) have medium
throats for preliminary smoothing and genaral bench work, The Morris at right has a vary narrow
throat for the finest smoothing cuts.

plane’s performance. As the chipis cut
from the surface it is forced through the
throat and curled up against the iron
bevel and cap iron. The front of the
throatactslikea fulcrum, breaking the
chip and limiting the amount of tearout
of the fibers ahead of the cut. A tight
throat is especially important in figured
or dif ficult woods where, as the grain
direction changes, the plane is often
cutting against the fibers,

Using a thick replacement iron is one
wayto tighten the throat and get better
performance, whether the frog is adjust-
able or not. If the frog is adjustable, such

as on all of the Stanley-pattern bench
planes, movingit forward tightens the
throat, But be aware that adjusting the
Fm@; can sometimes cause another
problem, especially on cheaper, mass-
produced planes not designed to have
tight throats, If the Frog is moved too far
forward, the back of the iron near the
cutting edge will be left unsupported,
rather than bedding against a beveled
portion of the sole (see the drawing on
p. 603, This allows the iron to vibrate
and chatter more easily in the cut.

You could try shimming behind the
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iron as described below for wooden
planes, or keep your plane for general
bench work and find a better plane to
tune as a smoother,

Adjusting the throat on wooden
smoothers is easy. The throat can be
tinely tuned by adding a throat piece just
ahead of the iron, by replacing the
existing throat piece with one slightly
larger (or sliding it toward the iron as on
some contemporary European planes),
or by shimming behind the iron. Leather,
thin sheet metal, or dense cardboard all
work well as shims; just make sure o
adjust the wedge to compensate for the
added thickness. For more help with
tuning the throat, see pp. 59-62.

TUNING THE CAP
IRON AND FROG

There are two final things to check
while tuning a smoothing plane: First,
that the cap iron lies flat against the iron
close to the cutting edge, and second,
that the iron is well bedded against the
Frog. Tuning both of these parts is
important to givestability to the iron
under cutting pressure, which makes
for a smoother cut,

Screwed to the iron, the cap iron adds
mass, supports the cutting edge, and
curls and breaks the chips (that's why it's
also known as a chip breaker)—three
important functions right at the heart of
the cutting action of the plane. The
better the cap iron mates with the iron,
the more help it can give. Hone the
underside of the cap iron as described on
p. 71 and set it very close to the cutting
edge (see the hottom photoon p. 72,
Similarly, bedding the iron firmly against
a solid frog will dampen out cutting
vibration more effectively. Trun a fine
file over the bedding surface to leave it
smooth and flat (see pp. 58-39), Before
tinally putting your tuned smoother to
work, hone and shape the iron,
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SHAPING THE [RON

One of the beautiful characteristics of
wood planed by hand is the subtle
surface left behind by the iron. Since the
iron of a smoothing plane can be shaped
from modestly convex to square with
relieved corners, the texture it leaves on
the wood can vary from a wave-like
pattern across the grain to a smooth,

Flat surface.

How do you decide the rightiron
profile? Partly it's a matter of choice, The
surface the plane cuts is one more place
the craftsman leaves behind his signature
and another element of the design, A
noticeable surface texture that enhances
the robust design and vak grain of an
Arts and Crafts chest of drawers would
be inappropriate for a Federal mahogany
side table or some other high-style piece,
where surfaces justshy of perfectly
smooth are more suitable. There are also

practical mechanical reasons for shaping
the iron. In bench planes with a thin
iron, shaping the iron will make it cuta
smaller shaving, reducing the pressure
upon itand causing it to chatter less. The
strokes will also blend together more
easily with the outer edges of the iron
out of contact with the wood.

Since a smoothing plane should be
adjusted to takea very tine shaving,
only a very slight rounding of the iron is
really necessary, When | want to leave a
surface with a subtle but noticeable
planing pattern, | shape the iron everso
slightly convex by working it over the
grinder in a slight arc, grinding more
heavily on the outer edges (see p. 67).
After grinding theiron, Thoneittoa
final consistent shape. | check the profile
by holding the iron against a straight
block of wood held up to the light. The
arc doesn't have to be perfect.

Shape the ron profile gently convex or relieve the corners on a benchstens after grinding the
iron. Start with a coarsa stone and sse light pressure to prevent gouging tha stone.



Because my preference is for a harely
noticeable planing pattern, lusually
shape my smoothing plane irons with
omly slightly relieved corners (see the
photo on the Ficing page). Using my
|$L'|'|i.'.|1.‘-.1.lll'.lt'h., lwaork these I:'{JHL".H maore
heavily each time | sharpen, making sure
they are as sharp as the rest of the iron so
they don't leave dull streaks. Relieving
the corners still lets me overlap the
planing strokes and not leave a distinct
edge that would mar the smooth finish.
While planing, | check the width of the
shaving as it curls in the throat to judge
whether [ need to alter the iron shape
when [ resharpen, by concentratinga
little more on the middle of the iron or
on the outer edges. Ashaving nearly the
Full width of the throat is ideal to
smooth most ef ficiently.

Smoothing
Technique

To illustrate basic smoothing technique,
I'll use the example of tinish-planing a
cherry dining table top. By the time | get
to this step, the top has been cut to finish
dimension and any joinery such as
breadboard ends or underside bevels has
been completed, If it was important that
the top [y very ﬂ;it, 1 would have
Flattened it First with a hmgvr bench
plane, a #5 or #6, which would ]ikrl}'
have left a surface with many planing
marks. There could be some grain
tearout where there is some figure in the
boards, For the final planing I start in
with my #4 smooth bench plane, This
particular plane has a thick replacement
iron with the corners only very slightly
relieved and a modest throat, since | also
use this plane for other bench work,
Holding the plane skewed to the
surface—b{" or so—and taking a light
cut, | stroke down and across the top,
and, as best as | can guess, with the grain.

To smaath a large tabletop, the author skews his smoother slightly (here, a #6043 Bed Rock)
and planas parallel strokes down the length of the top. He keeps a tin of paste wax handy 10
lubricate the plane's sole.

Figuring out grain direction is not
truly a guess. Any milling or planing 1
have done up to this point has given me
clues and shown me possible trouble
spots. Tomake the tinal planing easier,
when | glue up the boards | take care to
orient the grain as consistently as [ can
and mark it on them (see p. 107),
Holding the plane on the skew and
working across the grain rather than
directly down it gives me some advantage
around any trouble spots and helps level
out any variation along the glue joints
(unless the table has been previously
flattened with a longer plane). Where
the grain is contrary, | try planing it from
a different direction. | work until the
surface is leveled and fairly smooth and
any tearouts are very shallow. I think of
this step as “presurfacing,” betore a Final
smoothing with a #6041 Bed Rock.

A #6045 is an excellent smoothing
plane for better behaved woods such as
cherry. I have this plane tuned asa
smoother only: The iron is sharpened
ever so slightly convex, and the throat is
tight. This plane has two further
advantages—a well-machined frog and
impressive heft. If this was a figured-
maple tabletop or some other ornery
wood, the #6504 Y2 might not plane it
without some tearout. It would be worth
atry, but | might have to resort to
another plane for my final smoothing
pass [such as my high-angle Chinese
smoother or one of the Norrises) or
expectto use a scraperon the areas
where there are small tearouts,

Smoothing with two planes has some
advantages. The #4 does the bulk of the
waork, leveling out the surface as it

exposes Fresh wood on a top that could
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have picked up some dirt during
construction. The #604Y2 that follows is
setvery fine with an iron tuned to leave a
smiooth surface with a minimum of
planing texture. Each plane is tuned for
the work it needs to do; using them
together [ work more efficiently and
need to resharpen fewer times. Moreover,
the #6042 stays sharper longer, since it
is doing only a minimum of work, and
cuts a smoother surface as a result.

With the tabletop clamped on my
bench, | plane long parallel strokes down
it with the #6004 following the
direction of the grain (see the photo on
p. 163). The technique is similar to the
stroke with other bench planes, but
there are some subtle differences. For
one, the strokes should be as continuous
as possible from edge to edge. An
incomplete stroke leaves a spot where the
iron stopped cutting that can be seen
and felt and will need to be planed over
again or scraped out later tor the
smoothest surface. 1f I want to avoid a
spot of irregular grain or for some reason
not complete a stroke, gliding the plane
of Fthe surface like a plane taking of f
from a runway usually works.
Unfortunately, lowering the plane into
the cut somewhere out in the surface is
maore difficult to do without leavinga
tew little chatter marks (because the
plane and iron don't firmly engage with
the cut right away). On really long work
this sometimes cannot be avoided, but it
is always better to start at an edge and
skewthe plane to work into the surface
or any areas of difficult grain.

Getting started smoothly in the cut is
the hardest part of smoothing technigue
to master, Smoothing planes are small
witha minimal amount of sole in front
of the iron to balance and guide the
plane into the cut. A distorted sole
compounds the problem by having no
flat reference tostart from, | balance the
plane on the edge of the workpiece with
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the iron just ready to make contact,
concentrate my hands and thoughts, and
forcibly start in. A slight skew helps alot
in getting started. For long surfaces |
walk right along as | plane; otherwise, |
lean torward to keep the plane engaged
with the surface.

The small size of smoothing planes is
an advantage in maneuveringacross the
surface, changing the skew as necessary,
or planing around difficult grain.
Holding the plane with your hands quite
close together, the natural pressure is as

much downward as controlling direction,
which helps keep the plane on the
surface and engaged with the cut, Wood-
bodied smoothers have an advantage over
bench planes in hugging the surface. It's
natural to hold them low down on the
body, since there are usually no totes or

knobs. Holding the plane in this way
lowers its center of gravity and improves
its stability and performance. Smoothing
planes such as Norrises tend to hug the
surface due to their heavy weight alone.
Each smoothing cut creates long
shavings that need to be cleared from the
throat to avoid clogging and preventing
the iron from cutting smoothly and
evenly. Equally important, clearing the
plane after each stroke will help prevent
a piece of shaving getting caught on the
back of the throat, which will mar the
surface as it gets dragged along, Lightly
waxing the sole helps, and it also makes
each stroke easier by reducing friction.
[ usually have a tin of sof t paste wax
and a square of flannel near at hand on
my bench just for this purpose and use
them of ten.

— ey
=ik et M T,
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Smoothing a table with breadboard {or batien) ends poses a challenge. Plane up 1o the end,
increasing the skew in the direction of the grain of the batten as you approach it. Just past the
jaint ine, swivel the plane and finish the stroke along the batten.



It pays to stop and sharpen the iron
regularly. How often depends a lot an
the kind of wood you are smoothing and
how perfect youwant the surface to be,
Hard, figured maple will dull the
sharpest of irons far faster than
mahogany, which means you'll need to
resharpen maybe twice as of ten or more,
Evenwith soft woods like white pine
that plane easily, the iron should still be
verysharp toshear the soft fibers cleanly
rather than beating them down and
smoothing them over. As the iron loses
its sharpness it takes more effort to
push the plane (a warning sign to
notice), the surface will not have quite
the polished smoothness (another sign),
and there is a greater chance that the
iron will drive under and tear out the
grain rather than cutting the fibers
cleanly. Whenever | push to finish
smoothing a surface and avoid one last
sharpening, inevitably | geta bad grain
tearout just as [ am nearly done. Lhave to
resharpen and replane, and waste more
time than if [ had just resharpened the
iron sooner in the first place.

Smoothing work has a meditative
teeling: one thoughttul stroke after
another, clearing the plane of shavings,
drawing my hand over and feeling the
surface, With light cuts, there is the
freedom to keep working until the
surface has asatisfying polished
smoothness—besides, there is too much
pleasure to hurry the work. When Tam
done planing, there may still be places
where the grain refuses to plane toa
consistent smoothness, but a scraper can
handily finish the work. For this modest
tabletop it might have taken only a half
howr to plane the top and bottom toa
polished smoothness, including
sharpening. After a little bit of scraping,
it it's needed, the top is ready for a coat
of finish. Even without it, the clarity of
the surfaces shines.

SMOOTHING CROSS-
GRAIN SURFACES

If this tabletop had breadboard or batten
ends (see the photo on the facing page),
stmoothing it would be more challenging
and take more time. Strokes can no
longer bestarted straight into the
surface, because of the cross-grain bread-
board secured against the long grain of
the top, nor can a stroke be ended as
easily. The same situation happens in
smoothing transitions between stiles and
rails for drawers and doors (see the
drawing below) and in many other places
on furniture, By way of example, | will
explain how | go about smoothing the
stiles and rails fora frame-and-panel
door and smoothing the joints between
them after assembly,

Only after the joints are cut and fit
and the door is ready for assembly will
I smooth the individual parts. This
technique is no different than with the
tabletop; | use the same two planes, #4
and #604%: bench planes, and
continuous strokes, Using a smoothing
plane with a wide iron (the #604%: has
an iron 2% in, wide vs. the #4's 2-in,
iron) is a real advantage in this kind of
wuork, because | can smooth stiles or rails
nearly the width of the iron in one pass.
To dao this, the iron should be sharpened
maostly square with slightly relieved
corners, Aftersmoothing each part, |
mark the grain direction on it at each
joint with a tiny pencil arrow so that
when [ later smooth the transition at the
joint Dwill be planing with the grain as
much as possible.

Smoothing a Joint

the grain on both parls.

Skew the plane up to the joint and then
change direction, always trying to plane with

Small pencil arrows
marked on the
pieces before
assembly indicate
grain direction.

—— Rail

Stile
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Tosmooth the joint after assembly,
| use either a block plane if the variation
is slight or a larger smoothing plane such
as the #6042 when more wood needs
to be removed. The #604 V1 is tuned for
normal smoothing; the block plane has
an adjustable throat set very fine and an
iron honed with slightly relieved corners.
Wy hands are a littlelarge to use the
smaller bench planes comfortably, buta
#2 or #3 similarly tuned would also be
a good choice. The only real trick to the
technique is to plane the joint ata skew
and work in the direction of the grain for
both parts as much as possible, Some-
times this is as easy as a couple of skewed
passes taking off the high spots,

Where the surfaces of the rail and stile
at the joint don't align as well, [ plane
the higher surface closer to level first
before trying to smooth the joint. [ lower
the higher part by taking smoothing cuts

Ablock plang works well for smoathing convex surfaces. The trick is 1o rock the plans, keaping
It tangential to the surface and firmly engaged so that it culs continuously without chatiering.
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straight along the grain, starting either
from an edge or at the joint. The final
passes to smooth the joint are at a skew,
either with the same smooth plane or
more often with a block plane with the
iron set for a very fine cut. Sometimes it
is still necessary to smooth small
variations atthe joint with a sharp
scraper, which is explained further in
Chapter 9.

SMOOTHING

CURVED SURFACES
Smoothing curved surfaces with a tlat-
soled plane might not seem possible at
First, but it can be done. Gentle convex
curves such as the apron of a demilune
tablecan be smoothed with a block
plane, where its small sole is casier to
balance and control than a larger
smoathing plane. Very gentle curves
can be smoothed with a #4. For curves

both concave and convex that have a
consistent radius, 4 compass plane
tuned as a smoothing plane is the right
tool [see the photo at let ton p. 208],
While it's harder to smooth curved
surfaces than Flat ones and get as good
results, at times | have no choice, |always
try to smooth the surtaces of parts tirst,
before steaming or laminating them into
curves, to minimize the need forany
later smoothing, But inevitably there are
small dings, stains, glue smears, or
irregularities that will need to be planed
out of the finished curved surface,
Smoathing the surface of a convex
curve with a block plane takesa
sensitivity to the way the plane is
cutting—quite different from the furce
involved with pushing a smoather across
a flat surface. The iron must be set fora
very tine cut, since the amount of the
sole contacting the curve is small and the
convex surface actually pushes into the
throat somewhat. The throat should be
very tight. The trick is to balance the
plane on the portion ot the sole right
ahead of the iron, while guiding the cut
tangentially to the surface, | startatan
edge whenever possible, although thisis
less critical than with flat work, and rock
the plane as | guide it over the curved
surface (see the photo at left]. Rocking
the plane toward the heel or toe either
disengages the iron From the cut entirely
or lifts the iron enough that it takes a
lighter cut. This technique is useful 1o
begin or end the cut where only a small
area needs smoothing, for instanice,
where there is a-ding in the surface. [t
takes balance and control to keep cutting
a comtinuous shaving without chattering,
all the time conforming to cither a
constant or changing curve, No matter
how carefully [ try to plane the surface
smooth, | almaost always stll need to
serape out small irregularities or fair the
curve slightly with a hand-held scraper.



Smoothing with a compass plane
is sitnilar to using a #4, but more
challenging. | find a compass plane
harder to use for smoothing to a final
finish than a block plane, except where
[ want to finish with a truly consistent
curve. Where two curved parts need to
mate exactly would be such a case, or
where | need to cut a consistent curve on
the inside and outside of a part. A very
slightly convex iron and a fine cut im-
prove its performance. Compass planes
are discussed further in Chapter 10,

The Ultimate
Smoothing Plane

If you were toseck out one tool for the
widest range of smoothing tasks, it
would have to be a heavy British
smoother like a Norris. British smoothers
represent the highest evolution of
smoothing planes and some of the most
beautiful tools ever produced. The
combination of a very thick iron (¥ in.)
and chip breaker, bedded against a high
and solid Frog, a superfine throat, and

a massive plane body adds up to a
smoothing plane that cuts smoothly and
consistently no matter how contrary the
grain. It's not that the surface it cuts is
more perfect than that of other good
smoothing planes, but it will smooth
woods to a polish few other planes can,
Addto this the allure of brass, steel, and
rosewood in a finely made tooland it is
easy to understand why these smoothing
planes have always been sought after by
crattsmen doing First-class work in hard
and figured woods.

Although Thomas Morris is the best
known maker of these heavy smoothing
planes, he was really only one of a handful
of such plane makers working in Britain
trom the middle of the 1%th century up
until Waorld War II Stewart Spiers of Ayr,

Dovetailed.

Improved Steel Smoothing Plane.
Itound Sides.
Fitted with rosewood and gunmetal lever,

1] 1 2 2% 2} cutters
No. 4 146 19/- 19/, 19/6 each
No. AS /- 216 21/6 b7 (L
iPatent Adjuatable)
Extra Cutters to fitabove [/6 16 113 110 ,,
Dovetailed.
Improved Steel Smoothing Plane.
Round Sides amd Closed Handle.
Fitted with roseword and gunmetal lever,
2 2k 23 2f" cutters
No. 5 23/- 23/- 23/6 24/- each
No. A5 .. 24/- 24/- 24/6 25,
{Patent Adjustable)
Extra Cutters to fitabove 1/6 1/8 1/10 2/-
MNo. B, with paraliel sides, same price as No. 3.
No. A8 . = No. AS.

(Patent Adjustable) N

3

Thomas MNorns and Sons of London offered over a dozen smoothing planes, with diffarent
shapes, styles of tole, and material (steel, gunmetal, or malleable iron) and, after 1914, with or
without their patented adjusier.

PLANES FOR SURFACING 167



Early miter planes, such as this one by Splers
of Ayr, Scofland, inspired the design of heawvy
British smoothing planas with dovetailed-
together stee! plates and rosewood infill.

Scotland, was building similar planes wo
a superior level of craftsmanship some
20 years before Thomas Norris and Sons
of London got started (around 1860), as
were smaller makers such as Slater of
Clerkenwell and Mathieson of Glasgow.
For the most part, these were small
family-run businesses producinga
limited number of styles and planes,
maostly by hand.

Just as common as the planes by these
makers are the individually made planes
of similar design and construction made
by the craftsman who used them, Some
were made from bought castings, others
were cast in the foundries then common
in many industriesin Britain (probably
during lunch hour and using a borrowed
smoothing plane as a pattern). Irons, cap
irons, Morris patented adjusters, and
even screw caps marked “MNorris London”
could be bought to complete the plane.

The evolution of the heavy smoothing
plane was a departure from the wood-
bodied planes in common use, The new
smioothing planes had steel sales, to hold
up to hard wear and last longer, and,
because of their construction, far greater
mass. The design was derived both from
Foman planes with steel soles and sides
and most directly from earlier miter
planes (see the photo above ). The new
design evolved to three patterns: a
rounded coffin shape similar to
traditional wood smoothers, a parallel-
sided pattern, and a square-toed body
with tapering sides to the heel Some
planes had open totes like Bailey-pattern
bench planes developed later, some had
closed totes, and some resembled the
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shape of simple wood smoothers with no
tote at all.

The design of these planes came
about in response to the need tor a tool
that could handle imported tropical
woods such as rosewood and ebony that
were increasingly popular with a rich
middle class, Easily worked native woods
were also in short supply. Even though
a new }'IL'H'l.' :l." st I'l '| HH ]J]JIT]{\' cost a
craftsman hetween two and three weeks'
pay, the planes were eagerly sought after
by the rising numbers of craftsman
filling the demand for the best work.

For those who couldn't afford one,
less expensive wooden planes were still
an option.

By the turn of the 20th century, the
market for the highest-quality tools was
in decline. Industrialization was so
pervasive that it was able to satisty
everyone’s demand for furniture, and

what demand there was for hand tools,

too. Hand craftsmanship was no longer
attordable, except by the wealthy,
Stanley, meanwhile, was still growing
and capturing a larger and larger share of
the world tool market with its line of less
expensive woodworking tools,

Morris was in a special position at the
lurn l;:l'F l‘l'l(_‘ cerity ll':\r. I L was st | " IJTl'K.i LI | n H
high-end planes in a wide variety of
styles—shoulder, rabbet, panel, jointer,
and miter planes—whereas the other
tamily businesses (such as Spiers) had
lostinterest or died. Only Norris was
left making the best planes. As the
competition with cheaper Bailey bench
planes increased, Norris responded by
producing a line of lower-quality smooth-
ing planes with annealed iron bodies,
stained beech in place of rosewood, and
a less precise adjuster, Although these



planes hardly compare to those of a few
decades earlier, Norris is still the best
remembered of the plane makers during
Britain's Golden Age of tools—not
because the company made the best
planes (Spiers” are every bit as good), but
in part because Norris was the last maker
of these beautiful planes.

The name Norris has become
synonymous with British smoothers for
another reason: In 1913 Norris patented
an adjuster that controlled the depth of
cut and lateral alignment. Before then,
the iron was set in the same manner as
other wooden planes, by tapping on the
iron, heel, or toe of the plane body.
Morris's adjuster is a single shaft with a
knurled knob that engages with the iron
by capturing the head of the balt
securing the cap iron to the iron (see the
photo below). Rotating the adjuster shaft
side to side adjusts lateral alignment, and
screwing the shaft in and ocut on a fine
thread adjusts the depth of cut,

The adjuster was a definite improve-
ment over the nonadjusting planes of
other makers. It made the plane easier to
use, even though it doesn't adjust the
iron as smoothly as youmight expect for
such a fine tool. Its shortcomings are
slight; the adjuster is a little sloppy and
will notadjust smoothly if the lever cap
is tight. Yet, Norris planes sell ata
premium in large part because of the
adjuster, where similar Fine planes
without one can sell for half as much,

Apart from the Fine work these
smoothing planes are capable of, there is
at least one more reason toown one—
they are a pood investment. In this
modern age of planned obsolescence,
how many tools can you buy, use in your
work throughout your lifetime, and
every year have them grow in value?

As some of the premier antique wood-
working tools, Norris smoothing planes
and those of similar makers are among

the best such investments, but they are
not easy to tind and are costly when they
are. Early planes with a maker’s mark are
the most valuable, especially ones with
the least amount of wear and original
irons. Users can ot ten find planes passed
over by collectors that have or might
need minor or cosmetic repairs or a
replacement iron. There is also a wide
varicty of craftsman-made unmarked
planes, mostly without adjusters, that
will givea lifetime of service, Chapter 13
has more to say about investing in
antigue planes.

I am fortunate toown two Norris
smoothing planes and similar planes
made by the Scottish makers Spiers and
Mathieson. It's easy to appreciate the
beauty of these planes and their ability
to smooth the most ornery of woods, But
my feelings are deeper than that. More
than with any othertools [own, [ feel a
connection with the craftsman whao
caretully hand-built each plane as much
as 100 years ago and with the kindred
souls who have used these planes in their

craft for the many years belore me,

Boldly stamped into the wooden parts
are their names: 5. Simon, G. Harrison,
[.. Roberts. | don't feel any need to
add mine.

Taken together, these planes inspire
a reverence | rarely feel for the mass-
produced factory tools of today. They
represent the evolution of a tool that is as
functional today as when it was first
made; any further improvements would
be slight at best. Some of the tools
Stanley Rule and Level produced early in
this century, such as Bed Rock bench
planes or the #45 combination plane, are
the same sorts of tools—they simply work
well for what they were designed for.
Even though most of these tools are no
longer being made, we are fortunate that
there still are at least a Few dedicated
makers of modern Norris-type planes,
trying to add theirown improvements to
the ariginals. Whether it is a classic old
tool or a modern Morris, for serious
smoothing work there are very few tools
that are as pleasurable to use, or that
work nearly as well. You'll never regret
having one.

The Maris adjusier
mechamnsm consists
of a single shalt with
a knurled knob that
engages with the
wan by capluring
the hiead of tha boll
that secures the cap
ran la theiron
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SCRAPERS

Ome of the most useful of hand-tools is the steel cabinet-scraper.... Properly

sharpened and held correctly the scraper should be capable of taking long

shavings of tissue thinness from even the most refractory of timbers, and it

is therefore invaluable for the last fine finishing,

—Ernest Joyce, The Encyclopedia of Furniture Making, 1978

SLTBFH.‘!’H and smoothing planes are
like a pair of workhorses; alone, each is
capable of a wide variety of work,
together, they can do much more. Some
woodsare either just too wildly figured
or have a grain structure (such as roey
grain) that makes them difficult to plane
smoothly. A scraper can handle these
woods easily and leave a smooth surface.
Otherwoods, such as softwoods, are
difficult if not impossible to scrape, but
they can often be planed guite easily.
For smoothing any surface, there are

no better taols than a team of scraper
and plane,

Scrapers are planes, sowhat's so
different about them that they can curl
up shavings and leave a smooth surface
that other planes tear out? The biggest
difference is in the cutting edge of the
scraper—how it's sharpened and shaped
to cut a fine shaving when held at a high
angle to the surface. The unigue cutting
edge has a tiny hook, or “burr,” worked
onto it, quite different From the beveled
and honed knife-like cutting edge of a
plane iror It's created with a burnisher
or other piece of hard steel by rubbing
along the honed edge and deforming
the metal

Scrapars as simple as ey are useful a European toothing plane
tat reart and a crafisman-made spokeshave-iype scraper with ivory
wear plate ahead of the iron. Two minature planes, one wvory he olher

baech, sit atop the spokeshaveype sorapar,

While it might be simple enough to
describe, creating an edpe that cuts well
is probably the hardest thing wo learmn
about scrapers. It can be very Frustrating
to feel you are doing all of the sharpening
correctly butstill end up with a scraper
that works pourly. It's too bad that this
prevents many craftsmen from either
using scrapers altogether or not to their
fullest potential. Yes, thereare some
tricks tosharpening and rolling the burr,
but once you learn the technique and
finally use a sharp scraper, you'll find ita
tool impossible to get along without,

m



Simiple hand-held
SCrapesrs Come in.a
vanety of sizes and
qualties and can be
filed to any shapa
Storing them in a
slatted block of
wiood (or mdividual
sheaths) protects
the fine culling
edges,

Holders make a scraper less tiring 1o use and give better control From the lop, a Stanley #12

wilh two large handlestor heavy work, a simple Stanley #80 cabingl scraper reacily avallable

new of used; a nickeled Stanley #81 with rosewood sale; and a crafisman-made scraping

spokeshave of ebony with brass throat piece

W& CHAPTER NINI

Types of Scrapers

At first, you might not think of scrapers
as planes at all. There is no question
about some—those scrapers Fixed in a
plane body that look and are used just
like smoothing planes. Another form
looks more like a heavy spokeshave;
although held differently than many
planes, these scrapers still have the plane
characteristics of soles, handles, and a
way to fix the blade. {1 think of scraper
cutters as "blades” rather than irons
since they are usually thinnerand of a
sof ter temper.)

Also included in this group are
scratch molders, profiled scraper blades
held in astock (of ten wood) that helps
guide the cut. (Making and using scratch
tools is explained in Chapter 10.) But
what about the most basic and most
usetul of the scraper tools, a piece of Flat
thin steel held in vour hands alone? In
this case, the heel of vour hands and yvour
fingers both guide the cut and support
the scraper just like the soleand frogof a
plane. Except for the blade, vour hands
are the plane,

HAND SCRAPERS

Scrapers are ancient tools, The simplest
scraper is nothing more than a shard of
window glass or a piece of steel cut from
an old saw. Handsaw steel is perfect,
being just flexible enough and of the
right temper to be ableto roll up a good
burr edge and stay sharp. Some
Fexibility is desirable, sovoucan bend
the scraper to concentrate the cutting
force in a smaller area, say to scrape out a
scratch or imperfection, Today, modern
serapers of this type, no longer cut from
handsaws, can be bought from any
woodworking catalog in a variety of sizes,
shapes, and qualities (such as hardness).
Muost common and useful for flat
surfaces are square-edged scrapers



measuring about 3 in. by 6 in. Shaped
scrapers such as "gooseneck,” concave,
and convex scrapers or ones filed toa
specitic profile are usetul for scraping
moldings, curved parts, or bowls.

For versatility and quick scraping jobs,
nothing beats a simple hand scraper.
| use ones of different thicknesses and
tlexibilities for everything from scraping
glue or removing an old finish to
smoathing small imperfections or areas
of irregular grain on tabletops after
smooth planing. Hand scrapers have only
one unpleasant drawback; ageressive
scraping can create enough heat from the
Friction to cause you to really take notice!
The steel is so thin that it can heat up
quickly, right at the point where your
thumbs are making firm contact.

CABINET SCRAPERS
The same type blade, or one slightly
thicker, can be used more easily when
held in a holder of some kind. Different
holders give ditferent advantages, but
they all help to keep the blade oriented
to the cut, avoid the burning thumbs
problem, give an added measure of
control, and are lesstiring, Holders with
a flat sole help to scrape a level plane, just
as a flat sole does on a bench plane. Any
holder helps you scrape more aggressively.
A holder can be a simple handle with
a scraper blade clamped at one end, a
tocl similar to a spokeshave for light
scraping of curved surfaces, or a heavier
cast-iron holder with two handles in line
with the blade for scraping large surfaces
[see the hottom photo on the facing
pagel. All these designs are known as
cabinet scrapers. Not included in this
group, but as aseparate scraper type, are
holders that look and work like bench
planes. Some of the simpler holders are
made of wood or have wooden soles
added o a cast-iron body for the same
reasons some craftsmen prefer wooden

A chalr davil will scrape complex shapes, such as the continuous back rail on this Windsor

chair, & task nearly impossible with ather planes, The fool on the bench 15 a llat-soled scraper

planes—smooth operation. The variety in
thesetools is tremendous, from the

crat tsman-made scraper for a specitic
jub 1o common cast-iron cabinet scrapers
by Stanley and others, Interestingly, the
first |.||'.~.:;.','.| that 1 eonard H41|{':.- ||.|5x':|1t‘|.l
[in 1855), and one of the earliest metal
F"';..I:'Il"l. Wk A Var i::ll"ll'i"i"':ll.'l'l"tl .ll!'.l'n '_'(
cabinet scraper of this type, with a e
rosewood handles. Stanley eventually
pr-.:L|u-. ed this scraper [the #12] for
nearly the next 100 vears,

Ot this second type of scraper | most
often use a Stanley #80) cabinet scraper
for leveling modest surfaces that are
difficult to plane smoothly; the Hat sole
and side handles give a controlled cut
with less effort than with a hand-held
scraper. The tlat sole helps me scrape out
a ding or tearout without dishing the
surface. The blade is beveled rather than

sqquare like a hand scraper, so it is easier
to roll up a larger burr and scrape more
ageressively. It's particularly usetul for
veneered surfaces, where there's just too
much risk of tearing out the thin veneer
with a smoothing p|:;T'.t'. Although the
#30 works well on open surfaces, the
handles pet in the way when working in
tight places or up against a vertical edge,
lalso use a few specialty scrapers of this
type, such as a “Chair devil” similar toa
spokeshave [see the photo above), for
working curved surfaces or small areas

rore easily scraped than planed.

SCRAPER PLANES

A third type of scraper is the most plane
like; in fact, these toolsall loak like
planes: Some have the same front knob,
rear handle, flat sole, and general shape
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Similar 1o the bench planes they resemble, scraper planes have flal

soles and strong handles. Shown here are three rare Stanley designs:

fram the top, a #87, 8 #B2 wilth lling handies, and a #212 thal s used

one-handed.

of a cast-iron smoothing plane. Others
have similar characteristics and a rabbet
mouth and handles that tilt to one side
or the other for working in close to a
vertical surtace (see the photoat lett
abovie), Three of the rarest Stanley tools
arc scraping planes: the # [ 2%, #85, and
#212. Recently, Veritas introduced a
scraper-plane insert that s intoa cast-
iron bench plane such asa #4 or 85 to
convert it 1o a scraping plane

Wooden s r.|]u~r]'-':.|ru'~ look exactly
like bench planes with thick irons and
wedges and differ only in that the scraper
blade is set at a much higher pitch
sometimes nearly vertical (see the photo
atr iL'.l!I'l. .|l\'ll.'1'_|. T:r\'lthil:l;_', 5"::.|||1'\ are one
such type, with a finely serrated blade
like saw teeth that can scrape a surface

agpressively to create a good glue surface
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cench planes

when veneering or to level a highly
figured board. (For more on toothing
planes, see the sidebaron p, 181)

All of the scraper planes are used like
planes, tor the tinal leveling and
smoothing of surfaces. Theyare the
most comfortable to use for long periods
of scraping, and their large soles tHlattena
surface accurately, just as a long bench
plane does. They use thick beveled frons,
sometimes serrated like a toothing plane,
that are better absle to resist the heavy
Cutting pressure and not chatter, Since
scraper planes cut slowly but carefully,

1 use them to smooth large surfaces after
first doing as much as Tean with a
smonthing plane. No matter what tools
I start with, 1 finish with a simple hand

scraperon the particularly difficult areas

Onental scrapging planes Have thick irons wedged mio low hardwood

bodias, Tha two smaller planes are used (o llatlen the soées of longer

Cutting Dynamics

Whether a scraper is held in your hands,
in a cabinet scraper, or in & plane-like
body, the way it cuts is much the same,
Scrapers have two distinct cutting

ad vantages that pive them v L'r-i;1{i|'t1:n.-' and
the ability to work woods that other
planes can't. One is that the cutting
action of a scraper is like that of a high
:515}.':".' r’l:!l'll.' 'irl.'l“. 'U-'i'lh d]l 1'1.1}“.'."-:1”]1\
dynamic advantages The other is that
the hook rolled onto the cutting edge
controls both the depth of the cut and
the size of the shaving, At best, scrapers
cut like a finely set and well-tuned plane,
curling up transparent shavings. They
can just as easily be tuned to scrape paint
and do other rough work. Even though
sharpening and shaping the edge takes



learning a specific technique, a
sharpened scraper is a tool that nearly
ANYONE CAan use with gﬂu&.‘] results over a
wide range of conditions.

Using ascraper at a high angle or
pitch curls the shavings so abruptly that
tearout and splitting are less likely,
especially if the cut is light, Scrapers cut
over a ranpe of pitches, depending upon
the size and shape of the burr, but
generally the pitch is about 60° or more
(see thedrawing below). A normal
bench plane iron is closer to 453", and
even though 15* might not seem likea
big dif ference, it actually s The extreme
case is g scraper used withoutany burr
tormed into the edge avall but just
sharpened and honed perfectly square
{like the traditional picce of glass). In
this case, the tool can be used almost
vertically for the Finest shavings, very
|E;;i|t cuts, and utmost control.

The unique shape of the hooked edge
has just as much etfect on how a scraper
cuts as does its pitch. The burr is rolled
onto the edge with a burnjsher held
against it at anywhere from sguare 1o the
edee to about 15°. Burnishing ditterent
angles ereates different burr shapes. The
heavier the pressure with the burnisher,
the more the steel is deformed and the
larger the burr, Whereas a plane uses
the depth of the iron and the width of
the throat to control the size of the
shavings, the size of the burr and the
pressure upon the cutting edge do the
same for scrapers.

All of the advantages that make
scrapers well suited for working
hardwoods make them generally less
useful for softwoods. Softwood fibers are
wsually more smoothly cut with an iron
at a lower pitch, because they offer less
resistance. High angles tend to litt the
soft fibers rather than cut them. While
it's not impossible to scrape pine or

basswood, for example, only a scraper
carefully sharpened with a very fine burr
will work, and even then the surface isn't
as smoothly cut as with a plane. Part of
the problem is that usual scraper
technique is to flex the blade slightly and
concentrate the cutting force along a
small area of the edge, making iteven
miore likely that the soft fibers will be
pressed down and deformed rather than
cut. Fortunately where scrapers are
needed most—tor smoothing difficult
hardwoods—they also work the best,

Tuning Scrapers

Sharpening a scraper blade is the most
ditficult part of learning to use scrapers,
but it's really not all that different from
sharpening a plane iron, Understanding
what the edge should look like and how a
scraper cuts helps a lot in learning to
sharpen. As with a plane iron, there are

many possible ways to create the cutting
edge, each yielding different results.

An edge suitable for smoothing inlaid
veneers isvery different from one that's
best for leveling a tabletop. Ultimately,
the most satisfying results come from
trying some of the variations to create
slightly ditferent edges and see how they
work for you,

Adl scraper blades are sharpened in
essentially the same way, Thin blades
haveedges that are most of ten square
with the sides and a burr rolled to either
side; thicker blades as are commeon in
cabinet scrapers or scraper planes are
beveled at 45° or less with a single burr
rolled toward the back. A very fine
cutting edge can be produced with no
burr at all, but most scrapers do have a
burr of some kind. Toothing planes need
nome because the serrated iron cuts well
without it. To simplify the explanation
of tuning technique, I'll focus on the

Scraper Pitch and Edge

{

Pitch angle vares
from 60° to 90°,

/

The small burr worked onfo the edge of
a scrapar curls up a shaving and limits
the depth of cut.
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process of tuning a scraper with square
edges. Tuning a scraper with a beveled
edge is in essence the same, with only a
few small variations in honing and in
rolling up the bevel (see pp. 180-181).

JOINTING THE EDGE
Before you roll on a burr, the cutting
edge needs 1o be carefully honed and
prepared. You can roll up an edgeon a
seraper blade without any preparation
and it will still cut, but it will not be
truly sharp, it will be finely serrated and

Working at a slighi
skew, fila the adge
of a scraper square
in a machinist's vise
fitted with wooden
@w protectors, Usa
the blocks of wood
like & shooting
board to lile sguare
to the sides and
straight along the
adoe.
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leave scratches on the surtace, and it

will dull quickly, too. Take the same
blade and hone the sides and edge as
pertectly as a plane iron bevel and back,
and then roll up a fine burr and the
scraper will cot extremely Fine shavings,
leave a polished surface, and havea much
longer lasting edpe. It lasts longer because
more of the edge is working (rather than
just the tips of the serrations that break
away |, The smoothly prepared edge

has one more advantage: The edge can

be quickly burnished down and rofled

up again and be nearly as sharp as it
was originally.

| start preparing the edge by fling it
square and straight. To do this | clamp
the blade lightly in a machinist's vise
(between wooden blocks is best), with
the edge I'm filing just above the jaws,
You could use a woodworking bench side
or end vise, but | prefer to keep metal
tilings well away From anywhere I'm
using planes, For a file | use a very fine
[0-in-long jeweler's File, Tt leaves a
smooth cut, but jointing with a fine mill
bastard file and stoning the edge just
slightly more will give the same results,
[ file with the length of the file along the
edge, at a slight skew, and use the top of
the jaws as a reference to file straight and
very square with the sides (see the photo
at leftl

| find that it's easiest and fastest to
work freehand, but you can joint the
edge with any of a number of jigs. | have
an old commercial cast-iron saw jointer
that holds a file at right angles to a fence
that rides along the side of the scraper
(see the top left photo on the facing
page). New versions are available, too,
A simiple jointing jig (see the top right
photo on the facing pagel is nothing
more than a wide kerf cut in the side of a
hardwood block tofita file snugly
(adding a screw or two in from the top
will lock it in place). Holding the side of
the block along the scraper's side and
working up and down the edgetilesit
square and true. Whatever method vou
use, the important thing is to get a nice
square edge. | like to file a straight edge,
because it can be more quickly honed,
but a slight camber works fine, too,
Ideally, it's nice to keep the tiny
serrations left by the file paralle] with
the edge for the smoothest final edge,
but with careful honing this is less
important,



An old cast-iron handsaw jointer fitted wilh a short, fine file works well A simple joinfing ool can be made by cutling a slof in a block of hard-
far jonting a scrapear blade. wood to hold a fie snuglhy.

HONING THE EDGE
Honing technique is similar to jointing,
except that the edge of the scraper is
refined with a benchstone instead of a
File. Similar sorts of jigs and technigues
work, too, Keep one thing in mind,
though; scrapers are thin and hard
enough that they can easily wear a groove
in a sof t stone (such as a waterstone).
This isn't good for your stone, nor will it
hone a square edge. If the scraper does
work intoa groove, it will tend to round
the edge and negate all your efforts,

My preferred honing method is quick
and easy. Holding the scraper upright, |
work it back and forth down the length
of the stone and slowly from one side to

the other (see the photo at right). It's
something like a sawing stroke using all To hone the edge of a scraper, hold it upright and "saw” on the face of the stone, working back
of the stone. The only trick is to keep and forth and slowly side to side to avoid scoring the stone

the blade square with the stone. Nearly
as easy is to run the edge of the scraper

against the side of the stone while edge appears polished and feels very shifting my fingers and the pressure

supporting it flat on a block of wood sharp. Tust as important is honing the of ten. [ finish with a few strokes with the

alongside. Varying the thickness of the Flat sides, because, as with a plane iron, blade on edge to remove any wire edge.

block will ensure working differentareas they form half of the cutting edge. T hone At this point, try out your honed

of the side of the stone, [ hone until the the sides flat on the face of the stone, scraper on a block of maple or cherry o
working one side and then the other, see what difference rolling up a burr in
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Burnighers lor working the burr on the cutting edge of a scraper need
1o be hard and smooth. The fwo shown here are made lrom old files
carefully ground and polished: the trangular burnisher is best for

straight edges, the oval for curves.

Drawing the Burr

Vs Burnisher

i

{

1
Flat block
of wood

To draw out the burr and work-
harden the edge, strop along
the face of the scraper naar the
edge, keeping the burnisher flat
against the faca.
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‘Work-harden and draw the staal along the edge belars Wuming tha
burr. Lubricate the burnisher with a drop or two of oif, and work it fkat
along the side near the edge back and forth a few imes

the next step makes. As is, the edge
should turn up a nice Fine shaving, but it
will cut much less agpressively and dull
maorequickly than a scraper with a burr,
and you'll need to hold the ol ata high
pitch for it tocut, (If the scraper works
upa fine dust, it's notsharp and requires
further honing.} | sometimes use a
scraper without a burr with very light
pressure for careful smoothing around
inlays or at joints where the grain meets

at right angles.

ROLLING UP THE BURR
Safar this sharpening technique is
straightforward and should pose no
problems to anvone familiar with
sharpening planes. What is a little tricky
though, is rolling up the burr. This is
where most of the confusion about
scrapers lies. Fsuspect that someof the
poor results with scrapers are due o not

preparing the edge well to begin with



and then having to wse a lot af pressure
toroll Lij7 i busrr, .':;u{h a biarr won't last
|Lrng or cut as well as it could. Another
fault is rolling up a burr at too acute an
angle to the sides, orin other words
Farther ol Tsquare from the edge. This
sort of burr might actually curl so much
that the scraper practically needs to be
horizontal to cut well By then you're
dragging vour knuckles, too.

A third common fault is to roll up the
burrwith the wrong tool or with
excessive pressure, The metal detorms
and tears, forming a hook usetul only for
rough work. The best burr is rolled up
with light pressure at a consistent angle
with a smoothly poalished burnisher. A
fine burr will cut wonderfully, it will
last just as |-:'||:1H a5 i |;l!’H1"T Hurr, and it
Can Ij{' 'n'f'(‘!'l‘k{"d {'Jﬂ'\'n"l'l .'J.lll.{ TU”‘."L{ '|I|'| :!g:l.l"li
without going through the entire
resharpening process.

A burnisher is a useful woodworking
tool tor a lot of tasks, but it's essential

tor getring the best results with a seraper.

[ have two that | made from old files by
carefully grinding off the teeth,
stnoothing the edges, and polishing the
surfaces. One is sof tly triangular, the
other oval (see the photo at left on the
facing page). The handles are simple
hardwood turnings. The alternative is to
use the back of a chisel, gouge, or awl,
but | prefer the predictability of usinga
burnisher. There are a number of
burnishers and burnishing tools
available through some of the better
woodworking catalogs meant just for
rolling the burr onto scrapers

A burnisher works well for two
reasons: It's harder than the scraper steel
and can deform it, and it’s the right
shape. Scrapers do come ina range of
hardnesses. The harder the steel, the
longer the edee lasts; but also the harder
the tool needed to roll a burredge on it
The burnisher's shape spreads out the
pressure against the edge, gently

l;]('ll.‘.-."[T]ITIE | |'II.I'|_ }!ll.llr."l'l lI”'!.' not 5o r'|'IL|-i_'.|'l

that the burr is rough and broken. With
light pressure this is less likely to happen.
I use the [ri:1|1!.1=.:|'..|r burnisher for *—.1r.'L1';1|'.l
'l.'L!;-.',l'.\- and the oval one tor Turning the
edpe on curved scrapers, because it more
easily follows their shape.

To begin rolling the burr, support the
scraper on a tlat block of wood, lubricate
it with a drop orvwoof oil, and strop the
sides with the burnisher (see the photo
at right on the facing page). The idea
hereis to keep the burnisher flat against
the side and work back and tortha few
times on each side close to the cutting
edee, This ever so slightly "draws" the
metal that will be the burr and work
hardens the edge slightly so that the
haok lasts longer. If there is an old burr
already there, this method will roll it
down in preparation for reshaping it
Anywireedges lett over from honing
and filing are also smoothed out.

Holding the scraper in your hand, roll
up the burr by wiping the burnisher
against the edge three or four times [see
the photo above ). The first stroke should
be nearly 90° to the edge, and each
successive stroke should beata 5]i|.'ht|j».‘

To turn the burr
along the adoe of a
hand scraper, start
with the burresher
souare with the
edga, lake a siroke,
lower it 8 degree or
Iwn, siroke again,
and siroke a third
fime, finishing some-
whare balween 75°
and 85°.

more acute angle (as shown in the
drawing on p. 180). The pressure should
be moderate. Slightly more pressure is
needed with the oval burnisher than
with the point of the triangular one, only
because the pressure of the triangular
one s more concentrated. The idea is to
deform the edge into the burr, but slowly
enough that the steel doesn't have
microscopic tears. Until you get a feel for
rolling up the edge an oval burnisher will
give the best results, because its
roundness shapes the metal smoothly,
Changing the angle of the strokes and
building up the burr slowly helps, too,
| repeat this process on the three
remaining sides of the scraper,

The burr on the edge should be quite
noticeable, and it should feel sharp.
The size of the burr is a function of the
pressureused and the angle the
burnisher makes with the edge. A final
angle of about 83" leaves a fine, sharp
burr, Don't use an angle any lower than
about 75°, because it will create a
cutting edge that has to be tilted well
forward to cut. Tilt the scraper to feel the
angle at which your edge cuts best.
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Rolling Up the Burr

'

4

BEVEL-EDGED SCRAPER

Using modest and
consistent pressure, wipe

the burnisher along the bevel
{1) and then move it loward
the horizontal (2, 30

To furn the burr
on a bevel-edged
scraper, work from
the beveled side.
siroking repeatedly
with modest
pressure. Slop
with the burnisher
betwesn 10° and
15% from square
with the edge.
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=" 75%10 85"

==y

SQUARE-EDGED SCRAPER

Uising fight, consistent
pressure, wipe the bumisher
along the edge at 90° (1)
and then at progressively
lower angles (2, 3.

The greater the angle of
the last stroke, the higher
the pitch when using the
SCraper.

BEVEL-EDGED
SCRAPERS

Part of the beauty of hand-held scrapers
is that the angle of attack, or pitch, can
be changed quickly and easily. The
heavier bevel-edged blades common in
cabinet scrapers and scraper planes are
adjustable over a much smaller range of
pitches, or in some cases aren't
adjustable at all. So while they are
sharpened in a similar way to the lighter
scrapers, to get the best results means a
little trial and error to get a hooked
edge that fits the tool's pitch, What this
really means is paying attention to the
angle the burnisher makes with the
cutting edge,

The preparation is very similar to the
method | have already described for
square-cdged scrapers, except that the
blade is filed and honed at a bevel. Any
of these blades can be sharpened square,
with the advantage of having an extra
edge on both sides, The reason they are
beveled is so that an aggressive burr can
be rolled on more easily, in that just the
metal of the bevel needs to be deformed.
The bevel also creates an ample relief
angle. A bevel angle between 307 and
45% works fine. Sharpen the bevel the
same way as for a plane iron and relieve
the corners so there is no chance of
digging them into the finished surface,

To create the cutting edge, First work-
harden the back with a few light strokes
as for a hand scraper. Use a drop ortwo
of vil. Then, with the burnisher resting
on the bevel, stroke along the edge. Work
lightly a few more times back and forth,
each time with the burnisher more
square with the edge (see the photo at
left). Finish with the burnisher at an
angle of between 10° and 137 for a burr
of the right shape and angle. Since these
blades are used for more aggressive
leveling of surfaces, 1always work on a



noticeably larger burr, with an extra
stroke or two or with slightly more
pressure than on a hand scraper.

Curved scrapers are sharpened ina
similar manner. [ have a large variety of
ditferent-radius scrapers made from old
sawblades, some with beveled edges and
some without. The challenge is to hone a
sharp edge and then work the burnisher
along it at somewhat of a consistent
angle. [ vsually end up just sharpening
the area [ happen to need, say to fit
within a cove moelding. Round files and
small slipstones help to shape and hone
both inside and outside curves. | work
the burr edge on with a round burnisher
using light pressure,

RESHARPENING

Depending on what | am deing and how
sharp | need my scraper to be, | can of ten
roll down the burr and reshape it at least
once. It's neveras sharp the second or
third time, but it does save going

through Hling and honing the edge again.

Thicker bevel-edged blades never
resharpen as successfully, because the
burr is usually larger and deforming the
metal to roll it down and back up again
tends to dull the edge considerably.

To resharpen | roll the burr down
with the burnisher, in exactly the same
way | work-harden and draw the edge
ariginally—by stroking close to the edge
with the burnisher flat against the side.

lighter the burr, the more easily it can be
rolled down and back up a third time.
After thatit'sback to filing and repeating
the preparation, which only gets easier as
the sides hone to a smooth polish.

FINAL TUNING

Once you have a feel for rolling on the
unigue burredge, the restof tuning
scrapertools is a snap. With a hand-held
scraper, sharpening the blade is the
complete tuning. The soles of cabinet
scrapers and scraper planes should be
lapped ifthey are hollow or warped,
which is not a big job considering their
size. The throat needs no attention, since
the quality of the shavingdoes notdepend

The burr edge is then rolled up. The

TOOTHING PLANES

on its size as it most definitely does in,

"I"aothing planes area
special type of scraper
plane, with a heavy, serrated
irom {much thicker than
common scraper blades)
bedded at nearly a vertical
pitch (see the photoon p. 170).
The serrations cut like the tiny
teeth of a fine handsaw scraped
across the surface. lrons vary
in coarseness, with 20 to
more than 30 teeth per inch.
Thinner toothing blades were
once available for cabinet
scrapers and scraper planes
and can sometimes be found
on the used tool market.
Originally toothing planes
had two uses: to level
particularly ornery surfaces
and to “tooth” veneers and the
grounds they are glued to. The
idea was that a rough surface

gave a better glue bond. With
modern glues little if any
toothing of veneers is done,

I don't use a toothing plane
much, but sometimes it's the
only tool for the job. I think of
it as the scrub plane of the
scraper family, used to level a
surface quickly no matter how
difficult the wood. It leavesa
rough surface, but one easily
smoothed with other tools.
Since the depth of the cut is
not dependent on the size of
the burr—there is none—the
iron can be set quite aggressive-
ly. Sharpen and hone the bevel
like any plane iron (there’s
no need to Flatten the back).

It cuts unigue shavings—
something between coarse
sawdust and tiny shavings.

Toathing blades, finely serrated like saw teeth, have traditionally
bean usad in scrapers for roughing the surlaces of the venaer and
ground for a better glue bond, but they are also useful for leveling
highly bgurad and ornery woods.
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say, a smoothing plane. Any handles
should be tight and comfortably shaped.

As for the bed that supports the
blade, it's much less important that it be
flat in a scraping tool than in a bench
plane. This isn't tosay that a scraper
won't chatter; in fact, it will do so quite
easily. But to cut the best surface, the cut
should be light, so there is less pressure
upon the blade than there is with a
plane. There is another reason that the
bed is less important: On some scraper
holders there is a screw behind the blade
toflex it into a curve away from the bed.
Flexing the blade serves two purposes. It
directs the cutting force into a namower
arc of the blade, and changes the depth
of the cut. The arc stiffens the blade
somewhat, too,

Using Scrapers

There are no great differences between
how each of the three types of scraper
tools are used or for what types of
surfaces. Naturally, a cabinet scraperora
scraper plane with a Flat sole and stout
handles is easier to use for smoothing a
large surface, where the tool holds and
puides the blade. Although a hand-held
scraper leaves just as polished a surface, it
takes longer and might leave you with
hot thumbs.

[ hold a hand scraper between fingers
and thumb at both ends and flex the
blade to concentrate the cut. This puts
the pressure right where it's needed, but
unfortunately also gives my thumbs
good contact with the steel right at the
point where the most heat is generated
by friction. Some craftsmen prefer using
a cabinet scraper orscraper plane just to
avoid this problem. Light pressure witha
hand scraper and pausing occasionally
works for me, or if | plan on doing a lot
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of 5¢ T:1[E-i!|;;'.| wear the leather “thumbs”

cut from an old ]1:'|i1'n{ workgloves.

[ use a hand scraper with |(JJ:!..'_j11]h!I
Land sometimes ]1u| I} strokes that LL'.I-'.‘l{'
intoand out of the cut. !\-]_\' ]1.1|rnh gutide
the cut, and my locked wrists ]\l."{'[!{h{'

pitch consistent, The beauty of scrapers

Touse a hand
seraper, hald it
batwean your fingers
and thumbs and
flex the blade for-
ward imo a slght
arc. Tip the blade in
{ha direction of the
cut, and push with
even strokes that
glide inta and out o
the cut.

To set the cutting
depth of a cabinet
scraper, rast the
ool on a piece of
paper just ahead
of the throat, shde
the blade in, and
sacure it Tun the
thumbscrew to
tension the blade
and 1o increaza the
depih of cut,

is that theycan be worked in any
direction, but they will leave the maost
polished surface cutting with the grain,
Avoid pressing too hard at the start of
the cut, which can leave the surface with
tiny dents. IF chatter is a problem=—and it

almost never is with a hand scraper—



work the area From different angles and
try pitching the blade dif r;'u':lﬂ}. Using
the tool upright is usually more

AT ERSTVE than Lipping it forward. TI'}. (18]
use the entire |L'r|;.',l h of the l'-.]_-_;-:' hetore
resharpening. For working into a corner
| hold the scraper in one hand and pull it
toward me with my palm still acting as o
sole, Rarely do | sharpen the twoshort
edges of the scraper, so that if need be |
can use either edge to guide the cut
without cutting with it, too. Breaking
these edpges with a file makes the scraper
more comfortable to hold,

On cabinet scrapers and scraper
planes the blade depth, and on some
tools the pl‘;u‘ia. needs to be set before
using them, Adjustments are made the

ST Wak' in i'll'l_.=1 "._\_'ll'\-:‘-.. I‘.II":I.I”'.'I : set 1|'||'

depth by slipping the le inta it
halder with the cabyinet s Taper or 51!:113'
Iving sole down on the bench (as i it
were being used), with a piece of note
paper under the sole ahead of the blade
[see the bottom photo on the facing
page). The paper is just thick enough
that once the blade s secured by the
hold-down screw, it projects below the
sale about the thickness of the paper and
parallel with the sole, This might seem
like too little, but it's actually about
right. If the blade is not |1.|r.|-||<'| with the
sole, adjust it by tapping it with a
wonden mallet just as if ad justing the
tron of a wooden plane. On the Stanley
#8580 the i||'|||h is further adjusted by

'l'.:l1'.i'!|;-4 [ll':' '||‘I'.'. Tl E'lhl. FEWY |:"|.'|'I'|I':i| |.|:l:'

blade. Turning it in presses the blade
intoan arc and increases l]'.x'-j:'pl'!: ot
cut. Ifyou find you need 1o keep
increasing the depth of the cut and the
scraper is chattering and cutting poorly,
the blade probably just needs

resharpening

Changing the blade's pitch in a scraper plang (such as the Stanley # 112 shown here) also

adjusts the depth of the cul. Tightening one nut while releasing the other tips the blade forward

(for a deeper cut) or backward {for a Hghler cut)

The pitch of the blade holder is
adjusted with a threaded rod througha
post behind itand two locking nuts {see
the photo above ), Since tew of these tools
also have a thumbscrew tor tensioning
the blade, changing the pitch s a way to
adjust the cutting depth, First set the
pitch high (60F to 80°) and fix the blade
in the holder with a piece of paper under
the Front of the sole. Refine the it h |:f:.'
loosening one nut and tightening the
other to tip the blade forward or
hackward, Tipping the blade forward
deepens the cut; tipping it back lightens
the cut.

Scraper planes orcabinet scrapers are
used in the same way as hand sCrapers,
with long strokes and mostly with the
grain, Sometimes it's more comfortable
to pull the scraper. The blade is held ata

consistent pitch and the sole guides the

cut, soall you need to do is supply the
power and direct the tool. While scraper
planes and cabinet scrapers are capable
of leveling large surfaces fairly quickly
(though more slowly than a plane), they
are finishing tools best for smoothing not
hogging. A small amount of hand

scraping is usually all it takes 1o bring the
surface to a final polish.

At least one or two members of the
sCraper f:Imit}' should be within an arm's
reach of any bench. Whether you use
one for scraping glue or for smoothing
wild-burled veneers toa polish, no tools
have quite the range and flexibility of
scrapers. [f you get frustrated tryingto
get the sharpening right, burnish lightly
and keep trying. It will be worth it when
your realize how versatile and useful

sLTapers arc.
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A carpenter standss in need o f a great variety of tools, such as saws, planes,

chisels, hammers, awls, gimlets, &c. Common workmen are obliged to find

their own tools, a set of which is worth from ten to twenty pounds, or even

more. But for different kinds of moldings, for beads, and fancy work, the

master carpenter supplies his men with the necessary implements.

Of the many hundreds of different
types of planes, more shape the surface
in some way than leave it a flat plane.
Whereas a few bench planes sufficed the
[Bth-and 19th-century joiner, it tock
dozens of planes to cut the moldings to
complete the interior and exterior trim
for a house. Planes shaped everything
fromround-head windows, to the
maldings run on their casings, to wide
roof cornices. The tools fitthe work and
changed along with the tastes and styles
that demanded them.

When molding machines came along,
and later combination planes like the
Stanley #55 (see the photo on the facing
page), molding planes could have
become obsolete. Certainly demand fell
off, and eventually all the surviving
makers closed shop. 5till, molding planes
are in many shops today; | use a variety in
the course of a year. Why use them, ina
modern shop equipped with shapers and
routers, or when stock moldings can be
bought atany lumberyard? The same
question could be asked aboutany of the
other shaping planes—panel raisers,

The Stanley #55, known as “a planing mill within itseff,” was the most
complete cambinalion plans ever sold. It could cut moldings, rabbats,
dadoes, longue and grooves, beads, chamfers, and much more.
Almost 100 irons of different profiles were available.

—The Book of Trades, or Library of the Useful Arts, 1807

chamfer planes, spokeshaves, and
compass planes.

With the exception of spokeshaves,
I don't use any of these shaping planes as
much as bench or joinery planes. But
even in this age of “time is money,” there
are times when they are the best and
mast efficient tools For the work. With
the right jigs and cutters a router or
shaper can doa lot, but making those jigs
takes time. | can take out a beading plane
and run it along the edge of three casing
boards in less time than it takes to chuck
up a router, set up a router table, make a
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trial pass or two, and sand the routerbeads
smooth. | can cut the same bead as easily
well away from the edge—something a
router cannot do. Moreover, the plane-
cut quirk (the small groove between the
bead and the Flat)is finer and sharper,
the head as smooth as if polished, OF
course, it takes a tuned plane to get such
results, but once it is tuned, | can cut
many hundred feet of moldings before at
maost the iron needs a light honing,

There are also aesthetic reasons for
using planes. Machine-cut details look
like what they are—uniform and exact.
Dretails cut with a plane, guided by hand
and eye, have individuality, Shapes have
the slightest variation that can be seen
and felt. To me, they are more beautiful
because they aren't machine-perfect. |
want to see the work of a craf tsman's
hands and sharp hand tools in my
Furniture, not the product of machines.

Shaping planes offer nearly unlimited
design possibilities. In the case of
maolding planes, 1 think of the basic
shapes as words that can be used to write
sonnets, haiku, or exclamations. These
moldings can be bolder and more shapely
than the machine-cut alternatives,
worked by cutters designed around the
limitations of grinding carbide. The
design possibilities and the ease of using
shaping planes might encourage you to
work in new ways, to shape a table edge,
or to add a curve where vou might not
have, Such details are functional and
beautiful. If this isn't reason enough to
use these planes, there is one more=they
are some of the most beautiful wools of
the plane maker’s art.

Hollows and rounds came in matched pairs,
as many as 24 different sizes. They are still
the most useful planes for shaping a wide
variety of molding profiles, used either alone
or in combination with other molding planes.
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Molding Planes

Molding planes are the first planes wo
come 1o mind when yvou think about
shaping wood. Hollows, rounds, ogees,
reverse opees, astragals, beads—there is
almost an endless number of shapes. A

carpenter of a hundred years ago would

have had dozens of different profiles,
and bought new ones as moldings
changed to suit the fashion of the day.
Each is beautiful, with a shapely wedge,
a golden beech body, and decorative
chamfers run on the edges.

Most molding planes (or molding
tools, as they werefirst known)havea

host molding
planes have a
single iron, a simple
wooden wedge, a
rectangular body,
and a side escape-
menl throat. Both
the planes shown
here cut the same
complax shape {a

[

Grecian ogee).
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single iron, bedded at a slightly higher
pitch than a bench plane. They were
designed for working straight-grained
sof twoods; cabinetmaker's planes for
working hardwood need a higher pitch
still. Usually the iron is not skewed,
although this feature is more common
on English planes. Some specialty
maolding planes have double irons. Most
have simple rectangular bodies, a
handhold rabbeted out of the body, and
a tapered throat cut into the side where
the shavings are ejected. Wider molding
planes, such as cornice planes, pump
planes, and other specialty planes, often
have a bench mouth similar toa jack or
try plane.

Hollows and rounds are the most
basic molding planes, and in many ways
they are still the most useful. As the
names suggest, hollows have soles that
are hollow or concave across their width;
rounds have convex soles, Once you
could buy them individually or in sets
with as many as 24 numbered pairs,
Each cuts a specific radius and an arc of
about 60, Every manufacturer had his
own numbering svstem, which was not
consistent throughout the trade but was
nevertheless useful as a rough way to
compare sizes. Those who couldn’t
afford the luxury of all 24 pairs, or didn’t
have the space to carry them, got by with
a set of @ even-or odd-numbered pairs.

While a craf tsman might be able to
bu}' all of the hollows and rl.'nund.ﬁ, there
is no such thing as a complete set of
molding planes. Beyond the basic shapes
there's a nearly endless variety of profiles
tor specific purposes. Still, looking
through makers' catalogs at the height of
molding-plane manutacture, there is
surprising uniformity in the shapes.
Hundreds of sizes and profiles were
available, which could then be combined
with one another to suit a particular
need or cut larger complex moldings,

Difterent trades vsed different
shapes, sizes, and styles of molding

planes. The house carpenter and joiner
needed the greavest variety forall manner
of architectural trim; a furniture maker
needed far fewer molding planes. Ship-
builders needed, among others, large
hollows known as spar planes for shaping
masts and spars. Handle makers used
simple hollowing planes called forkstaff

This unusual
whalebone molding
plane (a round)

was possbly made
aboard a whaling
ship during the
18th or aarly 19th
century.

Minigture molding
planes such as

this pair were
craltsman-mads for
some spacial work,
perhaps for molding
the fine mullions of
a fanlight window.
The planes are
mirror images of
each other, or
“handed,” 1o work
with the graim in any
direction.

planes toshapehandles. Large-handled
rounds cut pump logs for early water
systems, Stairbuilders used wide and
otten complex handrailing planes and
nosing planes for the edge of each step.
S0 it was with coachmaker, casemaker,
and sashmaker, all needing ditferent
types and profiles of molding planes.
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It wasn't until about 1800, when the
First broadsides and catalogs appeared,
that molding planes evolved toa
standard length and style. Except for
using vellow birch instead of beech, early
American planes closely followed
English patterns. With a body as long as
10Y: in., boldly chamfered edges, and
graceful and rounded wedge tinials, the
details spoke ot a tool made by hand by a
craftsman proud of his work, Later
planes are not only a standard %%z in,
long, but also show a gradual conformity
of details: edges broken by the barest
chamfers, rectangular proportions, and
wedge Finials more elliptical and flatter,
Although still made largely by hand
(some by prison labor), machines milled
out the stock. Details were simplified,
as factories emphasized production
over quality.

The shortening of molding planes
retlects much about the evolution of
plane making. One theory is that a joiner
could fitmore planes into his chest it
theywere shorter, While this is no doubt
the reason that some old planes have
been trimmed shorter, a more plausible
explanation is that the expansion of
plane making gradually improved the
tools as they became more consistent.
If aslightly shorter plane worked just as
well and took less material to make, why
make it any longer than the work
demanded? And while the decorative
wedge finial and chamfers on the plane
body are handsome, in a competitive
miarket, why spend the extra time on
details unnecessary to the function of
the plane?

The peak of the wooden malding
plane came between 1870 and 1880,
Machinery was replacing hand-cut
maldings, both within individual shops
and with specialized mills cutting
nothing but stock moldings. With more
dependable and cheaper transportation,
it became economical to ship millwork
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later the #33 Further cut into the market
for molding planes. One patent
application for a combination plane
touted all the benefits of its design and
its “special advantage for carpenters in
smaller cities, away from the planing
mills!” Stanley advertised the #55asa
*planing mill within itself,” capable of
the work of literally dozens of individual
molding planes,

Mo commercial molding-plane
makers are working today, unless you
include the few craftsmen making a
small number of specialty planes (see
Chapter 12). Luckily tor us, the legacy of
H” 1,h|'!"\|:," F\:‘ﬂ, ;'.l].il.'l".{' rl'l:_Lkl:rH .,lT!l'_] '!.'I:'HT.‘\ l:'l'i-
manufacturing is a nearly endless supply
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later in this section, and try cutting some

simple moldings. You'll be surprised how

easily the planes work and how enjoyable

they can be to use.

CUTTING

SIMPLE MOLDINGS

The maost useful molding planes are the
basic shapes of hollows, rounds, and
beads. A variety of sizes of these planes
will fill the molding needs of most of us,
Add a few specific profiles, such asan
opee, scotia, or ovolo, and you have a far
wider range of choices. Each can be used
alone to cut a complete profile orin
combination with hollows, rounds, and a
rabbet plane, to cuta cove and scotia
molding, for example, Many molding
planes have an integral fence and depth
stop cut into the sole to make them
easier to use and the work more
Consistent.

There is a little more to it than just
holding the plane against the guiding
edge of the work and planing away, Many
of these planes have a characteristic
known as “spring,” or the angle that the
plane is held of f of vertical in use, Spring
angles are different for different sole

profiles and not all molding planes need

Some moiding
profies are cul atan
angle to the sola, or
“sprung,” tor a more
consstent throat
Oiten the spring line
15 scribed on the
toe of haal, [n uses,
the plane is held
against the edge
with the spring lina
vertical.



spring, but for two reasons spring is
important, If you imagine a shaped
molding [Jrﬂfilv without spring, where
the ]jT('lEI:i]lf' is cut l,]{:q:pf_'-jl: into the sole
the throat will be quite open (since it
tapers wider). Tearout is more jik._:]l_,‘. asa
result. Springing the ]'lT'l'If-il.l"' p|.’u‘t‘.~. it
more harizontal with the sole with a
more consistent mouth. Since the plane
is held at the spring angle (canted away

from the edge), it has a further advantage

of making it easier to pressure the
plane evenly against the guiding edge of
the board.

It's usually easy to determine the
spring angle by looking at the heel (or
sometimes the toe) of the plane, There
you'll see the scribed profile the plane
was made to and a long spring line (see
the photo on the facing page). Hold the
]ﬂar.u' with the Spring linevertical, Rock

the |JEHm' :—.tighﬂ‘_u side to side and YOUL CHI

feel that the shoulder of the fence also
helps hold it at the right angle. Plane
away until the profile is complete or the
depth stop prevents further cutting.

CUTTING WIDE OR
COMPLEX MOLDINGS
An 18th- or 19th-century jpiner lucky
enough toown a large cornice plane
could cut a large and complex molding
with one plane. Since such planes were
expensive [about as much as six pairs

of hollews and rounds) and they are not
all that common today, | imagine that
most joiners owned few if any wide
cornice planes. Those successful enough
to own one used it to cut the largest
molding of the roof trim or a bold
malding at the juncture of wall and
ceiling in a formal room.

To cut the hundred or more feet of
crown molding needed for a modest
house took considerable effort, After
cutting just a bew teet with such a plane,
| can understand why molding
machinery was so guickly adopted. For

A cornice plane, with s unusually wide iren and wedge and front handies, can cul a crown
molding. The alternative is to use a series of narrower planes

one, it takes a great amount of force to
cut the full width of an iron 5 in,or so
wide. This is why some cornice planes
have a pair of handles attached to the toe
[see the photo above), so that someone
(usually an apprentice) could pull, while
the master pushed from behind and
steered. Planes without handles havea
hale for a rope, again to be pulled by
someone or passibly to be wound around
some sort of waterwheel,

Another reason cornice planes are not
easy to use is that sharpening and tuning

them is ditticult. To cut well the iron of

anvmolding plane must follow the sole

exactly. The wider the iron and the more

shapely the sole, the harder this is

Seasonal swelling and shrinking of the

plane stock made matters worse, As a
result, a cornice plane would have been
used for the final few passes to refine a
shape roughed out with a plow plane,
rounds, hollows, and whatever else fit
the profile,

[ use essentially this technique to
make complex moldings of any width,
only without the benefit of cornice
planes. | rough out the molding with a
router, shaper, or table saw and cut it toa
tinal protfile with basic molding planes.
Forvery large protiles, which are most
difficult to cut with any method,
another solution is to make the molding
up in parts. This is exactly what an
I1Bth-century joiner would have done,
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Rough framing
SUpPOrts crown,

Drafting a Crown Molding

Roof boards
F

!

Waste wilh saw.
|

\:{ Dimensions of
by 1% i,

Cove-cul on saw

F
T
AR
\

|

} Waste with saw.

Separate
malding

The first step in cutting a large
crown molding is to draft it out full
size to establish sfock dimensions
and where wood will be cul away.

stock = 4%z in,

After roughing out
fhe malding profile
wilh a tabie saw, the
author fars the
curves and brings

it 1o fimal shape with
maolding planes.
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I start by designing the molding to
fit the space, its height and horizontal
projection, and draf't it out full scale.
Asan example, let'ssay lam makinga
4/2-inwide cornice malding for the first
element in a roof-trim soffit {as shown in
the drawing at left). Once 1 establish the
profile, | make a wooden pattern of it
out of thin hardwood. This pattern will
be used to trace out the protile on each
end of thestock, and later the mirror
image made from it, to check the
molding protile,

ne reason stock moldings look so
tlat is that they are cutinto thin stock,
obviously to save money. Bolder profiles
require thicker stock, usually 6/4 or 5/4,
with the added benefit of being a more
durable molding, Using my original full-
scale profile drawing, I figure the best
orientation of the stock to remove the
least amount of material. This then
establishes the stock width and the
bevels on each edge.

The first step in cutting the profile is
to mill the stock to dimension and cut
the bevels. It'simportant that the stock
be accurately dimensioned, because all
Future cuts are parallel with one edge
or the other. I rough out the profile
with a router, shaper, or table saw. An
18th-century craftsman would have
plowed grooves to specific depths across
the profile, to guide later cuts with
hollows and rounds. The same thing can
be done with a table saw and dado head
to “waste” the entire profile. This works
fine for any malding, but it's tedious and
takes careful setup. Fora 6-ft. length, it
might very well be the quickest method.
A shaper or router also takes time to set
up and of ten requires special fences or
jigs, but these tools have the advantage of
roughing out the protile on many feet
more completely and consistently.

Combinations of tools sormetimes
work best. | of ten start on the table saw
cutting the flats that make the transition



between curves. Using a large cove cutter
and many passes on the shaper might be
the next step. A router is best for smaller
details. For this particular profile [ usea
table saw, cutting obliquely across the
blade as for cove cutting, This method
wastes away the most material quickly.
The trick s to cut a small amount at a
time—especially for the last pass—and to
be very careful to keep all of the pieces
oriented in the same way,

With the profile roughed out, [ use
planes to bring it to final shape. Start
with the largest section of the profile, in
this case the wide concave curve forming
half of the ogee form. Round planes are
the tools for this work. Since the radius
changes, a few different planes are
needed. Rarely will L havea plane that
tits the profile exactly, nor is it really
important that it does, Start witha
round with a slightly tighter radius and
plane from end to end, using the
machine marks and profile line on the
ends of the stock as a guide. Try to plane
away the machine marks (or grooves
from a dado head or plow plane)
consistently, from end to end. For the
final pass and the fairest curve, use a
round with the widest radius that fits
(see the photo on the facing page).

A mirror image of the wooden
template comes in handy at this point.
By holding it against the profile | can see
where | need to keep planing. This is
most important where pieces are going
to bemitered together, where consistency
is necessary. Small variations down the
length of a single piece only add to the
molding's appeal. The convex part of the
protile is faired in the same way, with
hollows of various sizes or with a block
plane. On other moldings with curves
joining into flats, a rabbet plane or side
rabbet might be needed. [ finish with a
shaped scraper and light sanding to fair
the molding to a smooth profile.

BEADS, REEDS,
AND FLUTES

Beads are among the simplest of molding

profiles, yet they are beautitul and
incredibly useful. They are one of the
few profiles that Shakers, known for
their simplicity of design, used
throughout their architecture and

furniture, Some beading planes cut what

Beads, Reeds, and Flutes

SIDE BEAD CENTER BEAD

Depth stop Boxing

Cuts a bead Cuts a bead
along an edge. anywhere in a
surface.

1l b

) P
L/“;li*  Quirk _ﬁ_n AN %"_

The complated
cornice on the
author's shop was
made in two placas
and shaped entirely
with molding planes

is known as asidebead: a bead cut on the
edge of a board, flush or slightly below
the surface and separated from it by a
small square-bottomed groove known as
a quirk. A center bead plane cutsa
similar bead anywhere in a surface away
from an edge. A quirk to either side
defines it. Commonly beads are semi-
circular, but there are planes that cut

REED FLUTE

Multiple reeds

Multiple fhiles
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A complete set of high-guably side bead planes such as this one by E Preston culs baads from
Yain. 1o 1 i wide or larger. The light-colored wood set into the narrow part of the sole that rides
in the guirk 1s tough boxwood capable of nolding up 1o the wear,

pointed gothic beads or elliptical torus
beads. The shape of the quirk varies, too,
trom a sharp groove to a wide bevel,
There is a third type of bead, known
asa cockbead, which is proud or above
the surface. Although there is a plane
(called a "cockbead plane”] that will cut
the bead and the surtace around it, for
example, to cockbead the edges ofa
drawer, it's highly unlikely you'll use
such a tool. It's far easier to cut the beads
with a side bead plane, separate them
from the stock, and let themintoa
rabbet cut along the edges of the drawer,
Any of these beads can also be cut with
a scratch stock, as explained later in
this chapter.
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Reeds are multiple beads. Just as with
beads, they can be cut along an edge or
away from the edge. Fach reed is detined
with a distinct quirk. The mirror images
of reeds are flutes, rounded grooves cut
into the surface. Both reeds and flutes
are high-style details found on table legs
and ornate columns and pilasters. Beads,
on the other hand, show up on the
simplest country furniture, as well as on
high-style Chippendale designs.

The numbering marked on the heel
of a bead plane notes the size of the bead,
usually including the quirk. But as with
rounds, hollows, and other molding
planes, dimensions are not standard. |
have a range of side beads, from = in. to
1% in. The smaller beads find the most
use, tosoften an edge and give it

definition, to create a shadow line, to
hide the joint between parts, or even as a
convenient way to hide a nail—by driving
it into the quirk. | use center bead planes
Far less often, partly for reasons of taste,
What they are useful for is fairing the
shape of a side bead or reed for some
reason cut against the grain and slightly
irregular because of it. Since center

bead planes have no fence, they can be
used in any direction. To cut a center
bead requires clamping or tacking on a
temporary fence,

Cuttinga bead

A well-tuned side bead planeis easy to
use. The plane hasa tence and a depth
stop cut into the sole, soit's just a matter
of keeping pressure on the fence and
guiding the plane evenly. | like to Finish-
plane the guiding edge straight and true
First and have the top surface smoothed
close to tinal dimension, It's also easier
and neater to bead the stock before
cutting any joints. Besides the necessary
tuning [see pp. 194-195), three other
things help to cut a sharp bead.

One is to increase the depth of the
fence by screwing on an extra piece.
Mozt planes have too shallow a fence o
begin with, and what's there might be
worn. Mothing is more frustrating than
having a plane jump out of the cut and
plow a new quirk across the finished
surface of your work, The simplest of
added fences will help steady the plane,
and add greatly to your peace of mind.

The second way to improve the cut is
to chamfer the edge of the board before
cutting the bead. A light bevel is all that
is necessary; the side bead plane will cut
it away completely as it cuts the bead, As
itis, the dynamics of an iron cutting
around the two sides of a hemisphere
{the bead) is quite challenging. Along
these sides the cut is more of a scraping
action—nearly as polished a cut, but
slower than the cutting action of the rest



of the iron, The bevel helps the plane get
seated in the cut more casily and
removes some of the wood along the side
of the bead that's hardest to cut.

The third aid to cutting a sharp bead
has to do with technique—a technique
useful with any molding plane. [ don't
always use this method, but it's helpful
when I need an accurate profile from
end to end. Rather than starting from
the front end and planing down the
length, start at the finishing end about a
plane’s length in. Hold the plane against
the edge and cut toward the end. Back
up a little more and plane to the end
again. Keep on backing up and planing
forward. The reason this technique helps

Tocut a decoratve flute, the curved stopped end is Tirst cut out with a gouge and then the flute
is cut along pencil layout lines, The fluting plane cuts straighter as it cuts deeper and stops
when the depth slop cut nfo the sole contachs the surface.

is that more of the plane is engaged with
the cut and guiding the plane. Working
in the usual manner, the shortest and
likely mostwarn part of the plane, the
toe, is guiding the cut.

As with any woodworking process,
when cutting beads it's nice to have an
inch or more of extra stock on each end
tor allow for slight irregularities. This s
especially true with any molding profile
mitered together or made in parts and
meant toappear continuous,

Cutting reeds and flutes

Cutting a reed is quite similar to cutting
a side bead. The simplest design isa
series of reeds run along an edge. While

| suppose it would be possible to cut
them with side bead and center bead
planes, ingenious reeding planes make it
far easier. The sole of the plane has two
or more round grooves [flutes) running
down the length.

There are different designs, but all
have some means to cut one or more
reeds by running the plane along an edge
or a fence and then moving the plane
over. The previously cut reed now puides
the plane to cut another parallel reed.
The difficulty is working accurately,
because slight irregularities in the first
reed aftect later cuts and can be quite
noticeable.

Some fluting planes work on the same
principle of the firsttlute guiding the
plane to cut subsequent flutes. Other
fluting planes have arms and a fence as a
plow does, to guide the plane along an
edge as the iron cuts out in the surface,
The simplest Fluting plane looks likea
round plane with depth stops to either
side of the iron.

Part of the difficulty of cutting flutes
(and sometimes reeds, too) is that they
are often stopped shy of the end of the
work. Tocreate a place for the plane to
cut into, the rounded end of the flute
has to be cut out first with a gouge. It's
the same idea as a stopped dado or
rabbet{see p. 131). 1 cut the flute ither
by guiding the plane against a fence or
working frechand, following pencil
layout lines (see the photo at left),
Working frechand is actually quite easy
to do. As the plane cuts more deeply it
straightens out any wobbles. By tipping
the plane right or left | can cut more to
one side or the other to center the flute,
[ continue until the plane stops cutting
or until the flute is a consistent width
and depth.
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Mew lifa for two old side bead planes. The botlom ona has a new sola,
boxing, and fence; the top one new boxing, fence, and a profile

shaped with a scralch slock. A frugal woodworker of a cenlury ago
would have readily shaped an old plane to fit his needs.

TUNING
MOLDING PLANES
Mo molding profile is going to be easy
to cut without a well-tuned plane. The
tuning is not dif ficult, but it can be
tedious, The sole must be straight and a
consistent profile, any boxing (the box-
wood strips let into the sole) must be
complete, the wedge must be snug
enough to hold the iron tightly, and the
iron must have the same shape as the
sole and be sharp along the entire profile.
The results are worth it—a plane set and
ready to cut any number of feet of
molding and requiring only minimal
maintenance from then on.

Little can be done about a plane
twisted in some way—except 1o avoid
buying such a tool to begin with, The
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same is true with a worn sole profile.

[ have sharpened up the profile with
scrapers Hled to the shape, but it takes
time, and you risk opening the throat it
you cut too much. At one time a crafts-
man could send back his hardest-working
molding planes to get the sole recutora
new iron Htted. Since we can’t today, buy
planes with good soles if you can.

That said, | have taken a worn plane,
cutotf the sole completely, added a new
one, and shaped it (see the left photo
ahovel, It might seem like a drastic
megsure, but if the body, wedge, and
iron are good, recutting the sole isa
modest amount of work for a desirable
or needed profile. Adding a sole has the
further advantage of tightening the
throat. Be careful when picking a plane
o do thisto that it's not a valuable

In & wel-tuned plane, the iron should exactly parallel the shape of the
sole (sighting down from the tog)

18th-century tool {the price will bea
good indicator) but a common shape
produced by the thousands. Shape the
new sole with hollows, rounds, other
molding profiles, or a scratch stock
grnund to sha e, (For more advice on
shaping wooden molding planes, see the
teature on Ted Ingrah:!rn in ‘:hﬂplcr 12.]

Qaite often an otherwise good plane
will be missing a piece of boxing. Boxing,
usually fine-grained Turkish boxwood,
was added to planes to reinforce the sole
at points of greatest wear. Some boxing
with sliding dovetails or tongues is as
complicated as any of the most complex
joinery and is obviously not easy o
repair. Stick to repairing simple strip
boxing glued into a groove cut into the
sole, the same maintenance a past



craftsman would have done, Fine boxing,
as along the quirk of bead planes, is
strongest set into the groove with the
grain oriented at an .mp‘h: of about 457 1o
the sale. The wear is then against both
end grain and side grain, and the boxing
'H.'r” l"H,' ]"h" |'|k{'|y T '1[}“1 v, RLM_‘WLIM_'
L H'I'.:.' ‘.'l.‘r}' ]‘1.‘|r-.] i!l'.(.] tl.!'l.]j::]i 'r\'l!l:)l.i ..‘I.].H(:l
works well, | cut angled pieces offof a
piece of stock as thick as the groove is
wide and ;ujl{:f‘ them in }'}l;-]-;.'t.‘ one ata time:
Forthickerboxing, a simple long-grain
strip set into the groove works fine, Shape
the new boxing to fit the sole profile
with other planes ora scratch stock.

Wedges rarely need much work. Since
they are small and of ten improperly hit
against to free the iron, they're likely
worn but usable. Make a new wedgge it
necessary, using the old one as a pattern
-Th" "r\"l:'l.l.HE"‘!I"II.‘lIF(.] ;1'.3!(] 1h|.' iTlH'I ‘-I'IEIH]:','
for at least the first third of the iron
Adjust it with a hlock [1|:|r11' if nec ER5ATY,
It's best if the tip has a smooth bevel to
help eject shavings From the throat.

Lisa shaped slip-
stones to hone the
prahle of & molding-
plane won. Towork
imto ditficult shapes,
reshape a slipsions
aganst a diamond
stone {shown at

far right}

The real work of tuning molding
planes s shaping the iron to match the
soleand sharpening it. This is far easier
with @ simple profile like a round than
with a complex shape, even though the
process is the same. The ideal end result
is an iron that, when viewed down the
planefrom the toe, exactly parallels the

sole's k'|mr|:' [gee the ;'-!'u'uln at :lu.;ﬂ on the

tacing page). I you have bought wisehy,
this might be as easy as honing the back
and mavhbe the edee slightly

| use three methods to shape the iron.
For irons that are only shightly off, tral
and error honing of f the high spots
works. For irons further out of adjust-
ment, | wedge the iron in place with the
lowest point just Flush with the sole,
Then, with well-ailed slipstones and
using the sole as a guide, 1 hone of fall
the high spots until the iron's profile
exactly matches the sole's. Naturally the
iron is now very dull. Working on a

grinder with a narrow stone (often using

the corners of the stone), | grind the

bevel freehand as much as | can and
Finish it with slipstones. As with any
iron, the back should be polished. The
third method works best For really
misshapen irons or where I've recut a
new sole. In this case | take the temper
out of the iron, file it to shape (using the
sole as a guide or a line scribed onto the
back of the iron), and then reharden and
temper it. This takes some skill, a
propane torch, and a pail of water.

The tricky part about sharpening the
iron once it's shaped is honing along a
profiled bevel Various shaped slipstones
make the job easier (see the photo
below). When | need to, | custom-shape
one against a diamond stone, Pay special
attention to any parts of the iron’s profile
that cut even slightly horizontal, for
example, along the two sides of a bead.
As lexplained previously, the dynamics
of these cuts are partly scraping, partly
cutting, For a smooth Finish, keep these
edges sharp and beveled well back,

BUYING
MOLDING PLANES
Tuning will be a lot easier it you carefully
pick the planes you buy; it's really no
different than buying other old taols,
Luckily many thousands of molding
planes survive, There are enough around
that some collectors specialize in specific
makers, or planes from a certain area, or
even certain types of molding planes
such as cornice planes. Eighteenth-
century planes with clear maker's marks
command the most money, sometimes
as much as many thousands of dollars for
an individual plane. Leave these to the
collectors and historians. For a fraction
of what one of these planes costs, you
can buy all of the perfectly usable
maolding planes you'll ever need.

Aswith other planes, thereis a big
difference in the quality of the tools
available. Some planes are too worn or
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worm-eaten to use, while athers look as
fresh as the day they were made. Profiles
seldom used or that passed out of
fashion can look brand new. The most
useful profiles, the ones you want, were
made by the thousands and are
inexpensive. Skip any by fancy makers
(unless you're a collector]); you'll pay
extra just for the name, and the plane
worn't be any better than one made by
one of the larger manutactures such as
Auburn, Ohio, or Sandusky Tool
Company. Fine English planes can often
be bought quite reasonably from dealers
more interested in American makers.
American planes with skewed irons
are not common (by contrast, English
molders with skewed irons are),
probably because of their higher cost
new—as much as a third more. Theyare
no harder to tune and they work better,
sa | always look for them. Check that
the body and sole are true, not kinked,

twisted, or badly worn inany way. Only
a plane with an unusual profile would
be worth trying to straighten, and even
then with no guarantee of success [
always sight down the sole locking for
irregularities. Check for missing boxing.
Some boxing can be easily replaced,
some with a lot more difficulty.

[deally what vou are looking torisa
plane that a craftsman tuned, used, and
stored away idle for all the vears since.
Theiron will beshaped to thesole, maybe
even sharp, too, Such a plane tunes
quickly and is worth the little more it
might cost. Take any plane apart and look
at the condition of the iron, bed, and
wedge, A little surface rust on theiron is
to be expected, just avoid one so rusty it's
pitted. An iron can be hard to replace,
but a broken or missing wedge isn't.

Chapter 13 delves further into the
subject of buying old planes, where to
find them, cleaning them to use, and

where a weakness to "buy just one more”
for use ar pleasure can lead. Collect a
sampling of hollows, rounds, and side
beads first, and then add other profiles as
youfind or need them. | store many of
mine in a deep drawer, just as they would
be in the bottom of a carpenter's chest
{see the photoat right onp. 255 ) Often-
wsed profilessit on a shell in my tool
cabinet where | can see the shape of
cach: [don't think it's important to back
the wedge of f slightly before storing a
plane away. Don't drive the wedge too
snugly and the plane wall be ready to go
whenever you need it

Scratch Stocks

5-. ralc h stocksarean alternative to
molding planes and are as versatile and
useful molding tools as you could ask for.
A scratch stock is'a scraper, a piece of

steel filed and honed to some profile and

A Stanley #6866 Universal beader is a good general-purpose holder for
scratch tools. With differemt-shaped cutters and fences it can cut a

wide vanety of molding profiles, such as the tnple reed shown here,
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A #6569 hand beadar, shown here cutting double reeds, s one of the
rarest Stanley tools.



held in a simple wooden guide, These
tools have two advantages over molding
planes: They are quick to make to suita
specitic need, and because they are
scrapers, they work Figured or hard
woods well, Their only disadvantages are
that they cut slowly and have a very short
sole to guide the cut.

F:n'lunle}' made two versions of scratch
tools, the #6866 Universal beader and the
#69 single-handed beader—a very rare
ool today, The #6566 came with eight
cutters and two fences, for straight or
curved work: the #69 had seven cutters.
A new set of cutters can be bought for
either. A Windsor beader is anather
beading or reeding tool.

The advantage of any of these tools is
the ease with which a new cutter can be
shaped, clamped in place, and put to use.
Yeet, just as useful is 2 homemade version,
I make the cutters out of pleces of old
h‘_':!\'}' h;lL‘ka W l‘!!:{tl{"r or Hl-l]r L,"l."‘lld ‘rll;'t'l

about as thick as a handsaw with the
same springy temper. The guide is
nothing more than an L-shaped or
rectangular scrap of hardwood, with a
slot sawn in it. The cutter is firmly held
by a couple of small bolts that clamp it in
the slot, or if it is small enough, by
triction alone. The holder is as flexibleas
the work required. ] have made curved
ones to bead around a round window
and straight ones for cutting along a
table edge. If you can imagine the way
the cutter should be held against the
work, making the holder is easy.

Shaping and sharpening the cutter is
not difficult either. If the steel is not too
hard, I file it to shape and hone it with
slipstones, It's not easy on the file, but it
is quick. For harder cutters, | have to
grind the profile with a narrow-faced
grindstone (shaped with a diamond
dresser, it necessary), and then hone it to

tinal shape. For either method, both

taces of the cutter should be stoned toa
polish. Sharpen it like a cabinet scraper
with a perfectly square edge and no burr.
To use a scratch stock, | tip it in the
direction of the cut and wuse the fence to
guide the tool along, Push or pull. It
should cut cleanly, curling up fine
shavings. | prefer my wooden scratch
stocks over the #66 beader because I can
rock the cutter to the optimum cutting
angle and 1like the longer fence,
Working the profile on the ends of parts
is a little more difficult than with a
plane, so leave some extra stock here.,
| keep cutting until the profileis
complete, or until the tool stops cutting
because the built-in depth stop in the
holder hits on the surface. No matter
how careful you are, the profile will need
a small amount of fairing with a piece of
sandpaper. When you consider what
these tools are capable of daing, it'sa

small price to pay.

Two types of Windsor beaders. The one at rear has a culter wheel with
ditferant cutter profiles filed inta the croumference; the onea inthe tront
takes individual cutters. Bath have adpustable fences,

Homemade scralch stocks for cutting defails such as & small bead
can be as simple as a shaped piece of hacksaw driven nto a saw kerf
n a wooden block. An old marking gauge also works well,
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Anearly panel-
raising plang with

Panel Raisers

single iron, wedged
nicker, and open
tate, The iran is
heavily skewed to
gve the best finish
on end-grain bavels.

With shapers and routers and a wide
variety of panel-raising bits, there are few
of us today who still use another type of
shapingplane, a panel raiser. It's a shame
really, because these are beautitul tools
and a pleasure to use. An:|Bth-century
joiner would have used one for cutting
raised panels for everything from

beautit ully proportioned wainscoting to
doors and the deep jambs of splayed
windows,

M raised or fielded panel is a harmony
of beauty and tunction. By cutting a
beveled edge all the way around the
panel, the center section is left
prominent and fielded or raised, By
Faever| ing the l;‘gl.i:t'hl the '|'|-.1rw| fits r11,'.,|t|:,'
mnto g]"'ﬂ'l"."l;".“\ T1a1 o l}“' "1‘[1'!'.‘& :I”IJ. r:ti!:-.
For strength, most of the panel is still
full thickness. Maost il:npurt;ml,ﬂw p;n::'l
can .‘-hl'ill'lk Lhin H'r'r'f'lE '-'r'ith t]“' SHEASOTTS, :."'1.
it's firmly held and it gives rigidity to the
overall structure of stilesand rails. Used
for doors and paneling, raised panels
have a function and beauty that is
unsurpassed.

Panel-raising planes look like jack
planes with a heavily skewed iron {to
waork the end-grain edges of the panel
more smoothly), a tote, an integral fence
and depth stop cut into the sole, and
usually a single nicker. English planes are
shorter and more massive, with a Hl'igl'illﬂ
fence attached 1o the sole (see the
hottam |1]:L':Eu at left). This feature allows
i l"H.'|T|. Lo Cut |‘N="'r'f'E‘;- i]i 'I-'JIT.ELH.]H 'L\'i(.][}:!"\.l
whereas American planes cuta h]‘lt'L'ifil'
width. Both ]1|:s|w.\ are a variation of the
rabbet plane, in that the iron extends to
an edge of the sole to cut the shoulder of
the panel.

Since panel raisers cut relative to the
tace of the board, the same plane can be
The stacky English panel-raising plane In the background has a rabbet moulh and a slding used to Field l"-:“'“-'l:: on boards of
fence to allow for cutting bevels of differant widths. The Amearican plana in the loreground looks
no ditferent from a jack plane with a skewed iron
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different thicknesses. Those with a
pronounced wedge-shaped body cross
section cut without spring, others cut
perpendicular to the bevel. An
interesting feature of both is that they
don't cut a square shoulder on the bevel,
but a greater angle. Although a slight
fillet or angle here is attractive, the main
reason is that the same plane can tield
panels in thin or thick stock and not
undercut the shoulder, which would
look awkward, The soles on some of
these planes are also convex or shaped so
that the bevel is cut a more uniform
thickness where it slides into the groove,
Both features show the ingenuity of the
I8th-century cabinetmaker trying to
make his tools and efforts more efficient.

Panel-raising planes are tuned like
any bench plane, with the addition of a
nicker to sharpen. The leading edge of
the iron that cuts the shoulder has to be
beveled back and sharpened, and set
slightly proud of the side, just like a
skewed rabbet plane (see p. 127). 1 relieve
this corner of the iron ever so slightly,

Taraise a panel, First dimension the
stock and smooth-plane the surface.
Then with a marking gauge set to the
groove width and using the back as a
reference surface, scribe around all four
edges. This line defines a depth to cut
the bevels to. Cut the end-grain bevels
First, so that any tearout can be planed
out when working the long-grain bevels.
Tap the nicker down so that it just scores
the tibers, hold the plane tight to the
guiding edge, and plane along. Take the
last Few passes with a very light cut for
the smoothest finish, Cut the long-grain
bevels the same way, without the nicker,
| finish by using a block plane at the
corners to fine-tune a sharp miter
between bevels.

Chamfer Planes

Chamters can be a detail hardly noticed
or an obvious design feature. Certainly a
wide stopped chamfer with decorative
larmb's-tongue transitions doesn't go
unseen, nor does one inlaid or fluted.
But a fine chamfer run on the edge of a
table apron blends in with the play of
light, shadows, and wood grain. Run
your hand or knee against the same edge
without a chamfer, and it will be sharp

and uncomfortable. Tust the slightest
chamfer softens and protects the edge.
The simplest chamfer is a small bevel
cut into the edge, usually at 45", When
it runs from end to end, a bench plane
can cut it as well as any tool. While not
strictly a chamfer, a slightly rounded
arris cut with a roundover plane is
beautiful and just as functional. The
maost elaborate chamters are wide, some-
times even with details such as flutes or
reeds cut into the surface, Any chambers

Chamfers

FLAT CHAMFER

STOPPED CHAMFERS

Chamfer
can be infafd
or reeded,

FAMCY CHAMFERS

Quarter-round
chamfer [comes
of concave)

Plain stopped chamfer

Lamb's-tongue
chamter

L3
Curved stopped
o chamfer

| i ? Sunk
chamfer
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The author's hand
becomes a jigto
support and arient
the plana when
cutting a consistent
chamier along a
1able edge.

Chamfer planes have a sole in the shape of a deep right-angled V" to guide the plane along
asquare edge, ln the background is a Stanley #72, behind if a separate front piece that holds
scratch cutters for detailing wide chamfers. The Japanese chamfer plane in the foregraund has
an adjustable-width scle and a sliding carmage for the ron
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can be stopped or ended, with any
number of decorative transitions at the
ends, A chisel and block plane will cut
any of these chamfers, but a chamfer
plane makes accurate work easier.

| cut chamfers on many edges of my
Furniture, even if they are out of view—
the inside edge of a rail that a hand will
touch when litting the piece, every edge
ot a drawer or door. Chamfers blunt the
edge, forcomfortand topreventchipping,
and to show wear less. | chamfer the
edges of panels or tenons to ease fitting
the parts together.

The simplest chamber, a small bevel,
requires nothing more than a sharp
plane and careful control. If T am
relieving the edge of a drawer side, | hold
ablock plane at a skewat about 457 ta
theedge and plane fromend toend. | use
a roundover plane in the same situation.
To cut the same chamfer on the edge of a
table or around a frame is another story.
For this | want a very consistent bevel.

I use my hands as a jig to orient the plane
to the edge (as shown in the top photo

at left), or L use a chamfer plane or
chamfer shave.

All chamfer planes have the same
unusual feature of a sole in the shape of
a deep right-angled "V to guide the
plane along a square edge. The iron is
adjustable in different ways to cut a wide
or narrow chamfer. In the Stanley #72,
the iron is held in a separate Front that's
maovable up or down to adjust the
width of the chamfer. In English planes,
the whole center section of the plane
with iron, wedge, and throatmoves up
ordown. In the case of Japanese
chamter planes and the Stanley #65
chamtfer spokeshave, the iron doesn't
mowe, but the V-sole opens or closes to
cut chamfers of various widths, The
Japanesetool has one Further refinement:



The iron is held in a *carriage” that slides
across the plane o allow using the full
width of the iron before resharpening,

Any of these chamfer planes work
best for cutting long consistent chamfers,
for example, on the posts of a pencil-post
bed, Even if you have never seen or made
such a form, imagine cutting four equal
chamfers on a tapering square, It's
possible witha jack plane—you'll still
need to use one to fair the chamfers
end to end—but easier with a chamfer
plane. Layout is easier, because only the
ends need to be marked, and the
chamfers are accurately beveled at 457
across the corner.

For the sake of simplidty, let's assume
that the chamfers do not stop at the bed
rail as they usually would, and save the
explanation of stopped chamfers for a
moment, | first cut the bulk of the waste
with a coarsely set jack plane, Then, with
the chamfer plane set to the width of the
chamfer at the top of the post, | true up
all four chamfers (see the bottom photo
at right). If the chamfers weren't tapered,
| could complete them with this setting
of the plane. Since they are, | reset the
plane and cut the last foot of the bigger
end tofinal depth. For long posts | work
another section in the middle, and for
that matter could keep working sections
up the post. [t's quicker to complete a
few sections and fair the whole chamfer
with a long bench plane, using the
completed chamfers as a guide,

A stopped chamifer is a little fussier,

I lay out the stop and chisel the waste
close o the final depth for at least a few
inches, This creates a place for the toe of
the plane. For the #72 there's a bullnose
front just for working tight into the stop.
Since | don't have this part (it's very
scarcel, I use a chisel plane or even a wide
chisel. But betore cutting the chamfer to

In the stop chamfer plane by Joseph Lee (1883) at left, half the sole slides open or closes
i adjust the widih of {he chamiar, In the E, Praston chamber plane al right, the whole canter

section of sole, inon, wadge, and throal moves o cul wide or rarrow chamlars.

Shaping wide
chamlers on a bad
post = relatively
easy with a Stanley
#72 chamiler plane.,
The author roughs
tham oul with a
bench planea, sels
the depth of the
#72, and planes
aach chamier,
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final dimension, | shape the transition at
the stop—a lamb's-tongue or a curved
stopped chamfer—so that if | happen to
cut into the chamfer | can clean it of f
with a final plane pass. One of the
advantages of the chamfering spokeshave
is that it's easy to cut a sweeping end to
the chamfer, since the sole & short and
curved. This is a nice detail for the
underside of large floor-jnist timbers
exposed in the ceiling below.

There i one more nice feature about
the #72 chamfer plane; it has a separate
front that fits scratch cutters (see the
bottom photo on p. 200). This opens up
a lot of design possibilities, such as reeds,
flutes, or inlay lines cut into the chamfer
bevel. The plane is heavy, stable, and far
easier to use in this situation than a
wooden scratch stock,

Combination Planes

IF T were tooffer vou one plane that
could do all the work of the various
shaping planes, and cut rabbets, dadoes,
and grooves too, wouldn't you be
interested? Mo longer would you have to
lug a chest tull of wooden molding
planes to the job (not that you do now),
but a single modest wooden box
containing a plane and anarray of
interchangeable irons, This was one of
the appeals of the combination plane, a
single plane combining the work of
many. In its highest evolution, the
Stanley #55 was said to be able o do the
work of 93 different planes!

The idea wasn't exactly new. The
earliest combination planes, from
sometime back in the 16th century,
were wooden plows with interchange-
able irons for plowing grooves and
cutting rabbets. Right through the mid-
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19th century some clever minds were
still trying to improve the wooden plow,
while others were taken by the idea of a
cast-metal plane to replace it It was no
different than efforts to develop

practical and economical cast-iron bench
planes. In 1844, Elihu Dutcher of
Pownal, Vermont, came up with the first
cast-iron plow, which naturally
resembled its wooden relative. Others
followed over the next 50 or so vears,
each with their own improvements and
capable of more and more of the work of
other planes—plows, Tillisters, beading,
and matching planes.

*Among the many advantages
afforded by making these tools of metal
instead of wood are the following: They
are much less cumbersome, are more
durable, the parts are much more readily
and perfectly adjusted, they work better
and easier, because they never choke or
clog with shavings, and they can be sold
tor less than one-half the cost of wooden
planes of the same variety.” Despite this
sales pitch in one patent application,
some of the early combination planes
were cumbersome. Fale's patent plane of
1885 required two soles for every cutter
profile, plus all the cutters and main

With @ combination plane, one 1ool could do the work of many. To work as a hollow, round,

or nesing tool for the front edges of stairs and window sils), the Stanley #45 needed spacial

bottams, which were s0ld saparalaly



stock. Even though it weighed almost

20 Ib., it was still advertised as requiring

*but small space in la] carpenter’s chest.”

What was appealing was a metal tool not
prone to the swelling, shrinking, or
warping of wooden molding planes, and
taking one plane on the job not dozens.

As would be expected, Stanley
developed a number of combination
planes. The two most famous are the
#45, introduced in 18584 (see the photo
above), and the even more sophisticated
#55, introduced in 1897 (see the photo
on p. 184), Although by no means

simple, the appeal of the #4545 its
simplicity and utility compared with the
#55, Many are still in use in shops
around the world. The #55 is appealing
for what it was, for what it could do,
TTITE 1.i'|.|f| H:IT 'r\r'h.:”. 1! L lll:i”:.' ll'i{l. |1.I5‘\ dTl
amazing tool, easily one of the highest
achievements of a rb|:!|11.' malker’s clever-
ness, but it's not easy to use. Others
must have agreed; few #33s show much
wear—it's common ta find a box of
cutters never touched to astone, Still,
plenty were sold, just like fancy plows
and other status tools.

Wilth an adustable
fence, a Stanley 445
combination plane
gasily culs a center
bead (o, with
multiple passes,
reeds). The wooden
center bead plane
in the: background
requires setting a
gurding fence for
each bead or reed

Combination planes appealed to
our predecessors in the same way that
Shopsmiths do to some of us today. It's
the same idea, a basic tool with a whole
range of interchangeable cutters and
Funetions, But likeany tool that tries to
do everything, it ends up doing few
things really well, Take, for example,
setting up a #43 1o cut a side bead. In
the few minutes it takes to adjust every-
thing—the fence, the depth of the cutter,
the distance between the main stock
and sliding section, the alignment of
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Three wooden
versions of a vary
useful ghaping tool
Al lop, & shapely
beech spokeshave,
the square tangs of
the iran simply
drilled into the body
1o hold it; middle, a
Stanley #B5 box-
wood razor-edge
spokeshave; and,
bottom, an owner-
made simple spoke-
shave showing
typical wear ahead
of the mauth,

A sirongly curvad
shave, called a
travisher by some,
is one of tha tools
used for shaping
the concave solid-
plank seat of a chair
such as a Windsar

everything, and a trial pass to check the
settings—1 could run 10 fr. of the same
bead with a wooden plane, Moreover,
because | work more often with hard-
wonds than straight-grained pine, the
bead produced by a molding plane is
maore polished and the edges of the quirk
are smoother. The entire sole of the
wooden plane conforms to the shape of
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the bead and guides the cut, while the

modest throat helps to cut cleanly.
Meither the #45 nor #55 has a throat;
only two narrow runners guide the cut.
Thereare some things the #45 and
#55 can do well, such as cutting center
beads, tlutes, and reeds easily (see the
photoon p, 203). Since the iron doesn't

have to conform to any sole profile (as

in a molding plane), sharpening it is
easier. And for when a special shape is
needed, it's simple enough to grind an
ironand go right to work. Still, even if
we owned one, | doubt many of us
would use a combination plane much,
considering all of the alternatives,

Spokeshaves

As the name suggests, spokeshaves were
once wed to shape the spokes of wheels,
Whether some still are or not, furniture
makers, carpenters, and others have
gladly adopted these useful shaping
tools. | think of spokeshaves as small
planes held by shapely handles in line
with the edge of the iron. The handles
afford a lot of control of the tool, rocking
it to conform to the shape of a curve and
regulating the cutting depth.

As would be expected with a tool that
found use in many trades, there is wide
variety among the styles of spokeshaves,
their sizes, and the shapes of the handles
and soles. The simplest ones are wood,
usually beech, or for better ones boxwood
or a hard tropical wood (see the top
photo at left). The iron is thin and knife-
shaped, similar to a miniature drawknife,
from 1%2in. to 5 in. long. The ends of
the iron are forged into square tangs and
bent at right angles to the cutting edge.
The tangs are held in place by friction in
holes drilled through the bady, and the
iron is adjusted by tapping it or the
tangs—a simple but workable arrange-
ment. Better wooden versions have
threaded tangs and thumbscrews for
adjustment, and bone or brass wear
plates let into the sole ahead of the
throat, Most wooden handles are straight
and gracefully shaped. Some, called
travishers, are almost semicircular,
work the hollowed plank seats of chairs
[see the bottom photo at left),



Cast iron opened up a whole range
of new designs. Stanley made at least 20
different spokeshaves; other toolmakers
made many more. Cast-iron spokeshaves
look more like planes, with short flat
irons and a cap iron of sorts that clamps
the iron against the bed much like one
on a block plane. Handles range from
straight to gracefully up-curved. The
greatest variation is in the shape of the
soles; straight, concave, convex, and
rounded, Each style works a particular
shaped curve most easily.

Spokeshaves can be found everywhere
at flea markets and sales, They're cheap,
because so many lack maker's marks that
they don't seem to be that collectible.
The most common shape has a short flat
sole, but there are always other shapes in
any miscellaneous box lot of tools. Look
tor a variety of shapes, even if vou don't
happen to shape a lot of curves; you'll
tind a use for them. And even if a shave
is a little rusty, tuning it is quick.

Thase three spokeshaves are typical of the designs by English maker
E. Preston, with ornale castings and comforlable and decorative
handles, and made to tight manufacturing tolerances.

—
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COODELL'S SPOKE SHAVE

Cast iron allowed
many rew spoka-
shave designs, with
gracefully shaped
handies and bong-
wearing soles.

Tiny patternmaker's or modelmaker's spokeshaves cas! in brass are
usedul for fine work. With thrae dilferent sole shapes—ilat, concawe,
and comwex—this set can cut a vanety of shapes.
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Many curves of different radius can ba cut with thess three spokeshaves: a Stanlay #54 (&1 work),
a cast-iron Millers Falls #1 (keft foreground), and a rosewood and brass shave {right foreground)
The #54 has the handy feature of an adpustabde throat that also changas the iron's cutting depth

There are only three things tobe
concerned with in tuning a spokeshave:;
the iron, the cap iron, and the sole.
Sharpen the iron as for a plane, at a bevel
of about 25° or slightly less, and polish
the back. It can be a little challenging
grinding and honing such a small iron.
One trick is to makea holder by cuttinga
saw kerf in the end of a hardwood block:
then slip the iron intoit, and either
clamp or wedge it in place. A wooden
clamp alone works well, too. Irons
curved across their width for concave or
convex shaves (for shaping round
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handles, for instance) are most difficult
€} .‘||"|-'||T'| 1 [l 4 ] hh:!rp.-t'n 1.!1'!'TT'| t\'it}l '\h F\-
stones as I '\‘n'{'l'l.]]d d rT'I';."l]{iiHK-l'llﬂll.t' iTl.'"‘I.
Hone the bottom of the cap irom and
palish and wax its top surface. As for the
sole, lap it on a benchstone or lapping
table, or shape it with a fine file. Except
tor flat-soled spokeshaves, it's less
important than with a plane that the sole
be perfect. The sole still guides the cut,
but so does the wayyou hold and orient
the tool to the work.

Setting the depth of the iron can be
tricky. English makers Record and
Preston made designs with adjustable

irons, through one or twoscrews behind
the iron and engaged with it
Unfortunately, I've never cared for the
teel of my adjustable Record shave, so
I've had toset my nonad justableones by
trial and error, | start with the iron barely
proud of the sole, tighten the cap screw
just snug, and then, with the handle of a
chisel, lightly tap the iron to a depth that
cuts well Trving any shave on a scrap is
the best way to see how it cuts, but
especially ones with shaped soles that are
hard to set by feel alone. For spokeshaves
tuned for finish cuts, [ set the iron
parallel with the sole. For rough-cutting
shaves, | keep one corner lower soas to
have avariety of cutting depths.

lhave about eight spokeshaves. Each
works well for ditferent shapes. My
Favorite is aStanley #54 {shown in the
photo at left), with the sole ahead of the
iron adjustable by a thumbscrew, to
tighten the throat and regulate the depth
of cut. If youwere to have only one
spokeshave, this would be a good choice.
Then | have a range of straight, rounded,
and concavesoled shaves. All of these are
useful for curves of not too tight a radius,
If the curve is too tight, the solecan't
contact the wood and the spokeshave
doesn't cut. For tight curves, say fora
decaratively scalloped apron, [ have two
shaves almost round in cross section, one
by Millers Falls and the other by
Cincinnati Tool. Look for either of these.
The ironsare so round that both are a
little tricky to sharpen, and they are not
the easiest to use, but they will cuta
tight radius that no other shave will.

Shapingcurved parts can be
challenging, because the grain is change-
able. Use the spokeshave as you would a
plane, s much with the grain as you can
and at a slight skew if it feels comfortable
and works. Since most of my shaves have
a modest throat, a skew usually helps get
a smoother Finish, Where skewing
distorts the cut, [ slide the tool to the



right or lett as | cut, which gives the same
sort of slicing cut as skewing, 1 usually
startwitha light cut to get a feel for the
way the wood responds to the tool. Two
things control the cut: the depth of the
iron and the way you orient the tool,
Since the sole is so short, it's easy o rock
the tool forward to cut a little more
deeply or backward to lighten the cut,
Using a spokeshave isn't dif ficuly, but
when you think about rocking the tool
while also following a curve, you can see
it might take a little time :udt‘\':'iupu

feel torit

Compass Planes

Whereas spokeshaves cut a wide variety
ot shapes, compass planes have their
usetulness shapingcurved work. Wooden
compass planes look like cof tin-shaped

smoothing planes with a sweeping

convex sole (nota consistent arc, though),

and they wark like bench planes, Some
have the clever addition of an adjustable

toe piece that has the effect of changing

l||‘1I' r.u|'-||~. l.:l ’..l'll.' l|l.'ll:l:' Ltagul a '.\'i-ill'r TAngc

3
of curves, Metal versions show the same

1 i
mgenuity ata 1'.'.'1('l|I' rangeof ptane

Most wooden
COMpPass planes
have convex soles,
though they are not
a consslent radius
down their length
The plane in the
background is one
of a selof three
ebony compass
planas, al with
differant sole curva-
tures. The plane in
the foreground has
an adjustable fog
piece for changing
the effective radius
ol the sole.

designs only possible out of this material.
The two types Stanley made, the #113
and #20, can cut both convex and
concave surfaces. The sole is a band of
tlexible steel, pushed or pulled intoa
radius through a large screw (see the
photos on p. 208}, All of the cutting
parts and frog are similar to onesina
bench plane,

Partly because | have found them
frustrating to use and partly out of the
nature of my designs, | don't use a
compass plane much. A wheelwright
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Two versions of Stanley's #1113 comgass plane. By turmng the large

knob, the flexible siee! sole s pushed or pulled nto a convex or

ar radius

concave cire

shaping the felloes making up a wheel
ora carpenter making curved head
windows and doors would Find one very
useful. Both of these uses point out
their main advantages over a spokeshave;
They can take heavy cutsand cut toa
consistent radius. Since the most consis-
tent radius is an arc of a circle, this is
what the Stanley compass planes cut
best. Wooden compass planes can faira
concave elliptical curve, but they're
Frustrating to use, too.

Both planes clog far more quickly
than | would like. Part of the reason is
the dynamics of cutting a curve, Take the
case of cutting a convex shape with the
#20, perhaps the edpe of a demilune
tabletop (see the photo at rightabove),
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wilh spokashaves,

LIntil the sole solidly guides the cut,
some of the time the plane is going to
be supported at the mouth, taking too
big a bite and clogging. As the curve is
taired, more of the sole supports the cut
and the plane cuts more consistently.
The trick is to creep up on the final curve
by starting with a tighter sole radius.
Keep the cut light and slowly adjust the
plane to widen the curvature to the final
arc. Fairing a concave shape is similarly
tricky, Either technigue works best if the
curve is the arc of a circle. Compounding
the problem with a wooden compass
planeis that, in order to cut a tighter
radius, the iron must be driven Further
Qut, ]f':!di”l.: Lo more Tearoul,

If compass planes can be some of the

more frustrating tools to use leven

The Stanley #20 works well for fairing the outside curve of a tabletop
as long as it's the arc of a circle. Varying curves are better shaped

though they're still the most efficient
and accurate toals for some work), most
shaping planes are no more difficult to
master than bench planes. Each has its
specific uses, a shape or detail itcuts
best. Depending upon the work you do,
vou might get by with very few shaping
planes. For example, buying only a halt-
dozen molding planes, along with a
rabbet plane you likely already own, you
can make a surprising variety of moldings
or details that will add immeasurable
interest to your woodworking, Even with
the simplest of the shaping planes—
scratch stocks and spokeshaves—and lots
of ingenuity and patience besides, vou'll
be armazed at the incredible variety of
shapes and details vou can cut.



PLANES ON THE LATHE

don’t remember where |

learned the trick, but planes
are useful shaping tools on the
lathe. Since I'm not as good
with a skew chisel as 1'd like to
be, [ use a plane to cut gentle
curves, straights, or tapers,

I still rough out the shape with
a pouge and cut the details
with a skew, but keepa Block
plane handy forany of the
longer cuts,

Actually planes have been
used on the lathe for some
tirme. About a hundred years
ago, when nearly everything
was packed in barrels,

production shops smoothed
the outsides of barrels on huge
lathes with planes. Tofit the
barrel the planes had concave
soles and, on some, wide steel
rollers at the toe and heel, A
movable rod above the lathe
hooked into a stout ring at the
toe of the plane to help hold it
against the rotating barrel (see
the engraving below).

My lathe technique is not
too different. The cut is
similar to one with a skew, but
the mouth and toe of the
plane give me a much more
controlled cut, just as they do

Combined Barrel Lathe and Sander

when planing a flat surface.
Set the iron for a light cut,
angle itat abouta 45" skew,
and plane down the spindle.
Keep the cut toward the
center of the iron, so as to
avoid catching the corner, or
relieve the corner of the iron.
For shallow curves, rotate the
plane to follow the shape as
youwould planing it off the
lathe. Use a greater skew with
more of the sole against the
wood for the most accurate
straight cuts, It's amazing how
the curls Ay,

Planes were used
an a barrel lathe to
smooth the outside
of barrels. The plana
{vigible al the right
end of the lathe) is
altached o the lathe
by a movable rod.
(Courtesy Roger
Smith, Patented
Transitional and
Metallic Plares in
Amernca, Vol 1)
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SPECIALTY PLANES

Here Wratten, cooper, lives and makes / Ox bous, trug-baskets and hay-rakes.
Sells shovels, both for flour and corn,/ And shauls, and makes a good box-churn,

Ladles, dishes, spoons and skimmers, / Trenchers, too, for use at dinners.

I make and mend both tub and cask / And hoop ‘em strong to make them last...

In an age when everything was made by
hand, the cooper, carpenter, chairmaker,
coachmaker, and others fulfilled all of
the needs of the farm, village, and town.
With native materials and ancient skills
passed from generation to generation,
they made objects of beauty and utility.
As the sign quoted above amusingly
relates, the work was ol infinite variety,
trom cradles to cotfins, milk pails to
barrels. Crattsmanship was valued;
craftsmen were respected members

of society,

Craftsmen combine a unique under-
standing of their materials, methods,
and tools. Some of this is taught, some
learned, and some just intuitively known
From years of thoughtful ohservation,
Chairmakers know that pine makes a
stable and easily carved seat; ash, finely
shaped and strong spindles; cak, tightly
bent bow backs; and maple or birch,
strong legs easily shaped on a lathe. They
also know what tools to use for every
step in making a chair, and the easiest
and tastest way to po about it. Their

Coopering s one ol many trades that adapled tools 1o 15 special

naads, in this case to shape and smooth the sides of curving
barrels, The stoup planes at the back of the table smaolth the inside
Ihe scraper shave in the foreground, known as & "buzz” shapes

the outside.

—Early-19th-century cooper’s sign from Hailsham, England

craftsmanship is the purest melding of
torm, function, materials, and technigue.
What tools chairmakers need they make,
or they refine traditional tools,

Where once many of these tools were
simply made of wood and reinforced
with iron at points of wear and stress,
industrialization spawned a huge array
of long-wearing cast-iron designs.

Some were old patternsrecast in iron,
otherswerenew tools that manufacturers
like Stanley were only too happy to
design, make, and sell. Along with
industrialization came the mechaniza-
tion of most trades, changing them
forever. Certainly some trades prospered
[patternmaking for one), but for the
most part as machines did more of the
waork, therewas less demand for
traditional tools and the craftsmen
skilled in using them.
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This chapter is about some of these
specialty or unusual planes, often used
by a single trade for a specific purpose.
Some are unusual because of the way
they work, such as cutting useful
shavings rather than a surface as most
planes do. Some push the limits of what
a plane is. Although some of the trades
that used them are nearly obsolete, all of
these planes once were, and many still
are, the best tools for certain work.

Cooper’s Planes

Coopering isan ancient trade, well
known to the Romans and mentioned
in the Bible. Before cardboard and
plastic, barrels, firkins, and hogsheads
were the universal containers. Beer,
whale oil, dry goods, fruits or nails, they
were all shipped in barrels easily rolled
along wharves or into wagons, The
village cooper used the same methods
and tools to make sap buckets, milk pails,
churns, water tubs, and more. Every
village needed a cooper. Although the
trade is much diminished today, coopers
are still at work fashioning tubs and
barrels for aging wine, whiskey, vinegar,
and hot tubbers.

To make a barrel takes a keen sense of
measuring by eye and knowing your
materials—how they will respond to the
shaping and steaming needed to bend
them into the characteristic bulging
shape, Each barrel is made to hold a
specific measure, liquid or dryv, which
requires a certain number of staves of a
iﬁ'ngth, taper, and hevel to fit tl‘r;;n;‘thi‘r
tightly, Making and fitting the hoops is a
challenge, too. Hardest to make are
watertight barrels, strongly bulging and
made of stout staves to withstand the
pressure of fermenting liquids and the
rigors of shipping. Less demanding are
coopered barrels for dry goods, or the
so=called “white coopering” of pails and
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Ran Rasehs, the cooper at Strawbery Barnke Museum in Partsmouth, New Hampshire, shapas

white-oak barrel staves on a long and heavy cast-ron jointer plane: This is the way coopers

have always dona |1, rasi=n

churns. While some of the necessary
tools are familiar to the carpenter or
Furniture maker—a jointer plane or
drawknile, tor example—most Ht the
needs of no other trade,

*Wet" coopers usually work with
g s '.xl'u.i. }=1'L'r-.'r.||\|:-. straght Hr.lil'.x'.l
and split-out white cak: It bends well, is
tough, and resists rot. The cooper shapes
the staves with a drawknife and ax and
puts themaside to dry to reduce any
shrinkage that could open up the joints
later. By eye, he cuts the tapers and bevels

on each stave, pushing them overa long

g their hand and eyea 1o gat the lapar and beved right

jointer plane used upside down and with
r.]:':'tlll:' {'I]d ril.:i."ﬂ."xj oI a h][lii” ?-1.:'.:II.LE [.‘\l"l'
the p|1-."-‘.-:: :1|“.\-:‘ll.'1'1'. Alit mu:..{]l. the ]1|:|.|:{'
II II.EI:H"I Hr'll.l. '.*.'-.:nr]th | iLH' i i.-..lri'll\r'll'ﬂ"l'll.'\ ji Iiilh': 3
its preat length [lll.' to B ft_and more)
and heft make it easier to br mng the work
to the tool. The taper of each stave
detines the eventual shape of the barrel,
the greater the taper toward the center,
the more pronounced the bulge and the
stronger the tinished barrel.

The nextstep is todraw the staves
together at one end with temporary
hoops and place the barrel atop a blazing
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An early Garman etching of a traditional
cooper at work shaping staves.

kindling fire built in a metal basket
called a cresset. The heat and moisture
in the wood {plus an extra swabbing of
the inside of the barrel) soften and steam
the staves. The cooper diives on more
temporary wooden hoops to bring the
staves together in the shape of the
completed barrel. With a drawknite or
adz he then bevels a *chime” or chamter

around the inside edges at both ends.

[he chime helps the barrel take the abuse

of shipping without worry of breaking
away the short grain where the head
jing into a groove cut just below the
chime, The cooper then levels the top
and bottom of the barrel with a plane
resembling a curved jack called a topping

plane (see the top photo at right)

Mext follow two tools that are unique

to Coopers, a howel and a croze, The
howelis really no ditferent from g
compass-soled plane attached woa large
curved fence that rides along the top of
the staves (see the photo above). The

howel cuts a smooth shallow hollow, to

With a loppinag
plane, which is
nothing more than
acurved jack plane,
the cooper levels
the tops of the
slavas locreale a
smooth surface 1o
guide the next tools
(howel and croze),

The howel culs a
shallow nollow
around the inside

adge lop and
bobiom; it is followead
by the croze (shown
in the foreground),
which cuts a nanmow
groowe to fit the
beveled barrel head.
Both tools have
large round fences
Ihat ride on top of
the leveled staves.

give alevel place to cut into with the
next tool—the croze that cuts a narrow
groove for the barrel head. The croze has
a similar wide fence that rides on the
ends of the staves, but with either a saw-
tooth type cutter or two nickers and a
single tooth like a router plane. The head
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that fits into this groove is made up of
tworor three boards doweled topether
and smoothed with a large shave called a
swift. The cooper cuts the edges toa fine
bevel to fit snugly into the groove cut by
the croze,

Shaves are used o
smonth different
parts of the barrel.
From the top, a
large shave called a
gwill, with & llat sole
for flatiening the
head; an inshave,
used with a stoup
plane for smoothing
inner surfaces, and
a larga shave for
cutting the bevel on
the head,

Violinmakers use
some of tha smallest
and most beautiful
planas o hollow 1o
a gentle curve the
inside of the top
and back of a violin
and larger siringed
instrumenis.
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Before setting the barrel head, the
cooper smooths the inside surface of
some barrels witha stoup plane and an
inside shave [or inshave). A stoup plane
has a convex sole in both directions to

work within the dnu|1|}' curved staves

(see the photoon p. 210). The cooper
smooths the outside with a downright,
another large-handled shave, and a
similar scraping tool called a buzz The
Final stepis tofit the head and drive on
wooden or steel hoops.

Making the barrel has taken a number
of planes similar but different from
those of other trades, each perfectly
adapted to a cooper's work shaping
curved surtaces. And it he has done his
work well, the barrel will hold the exact
amount of liquid and not leak.

Violinmaker’s Planes

Although it's much more subtle, many
stringed instruments have the same
bulging shape as a barrel. Violins, cellos,
violas, and basses have it—and for the
same reasons that a barrel does. The
gently curved top and back give the
instrument strength with lightness,
The parts can be very thin {as thin asa
millimeter at the edpes of the back ina
violinl, yet require little internal bracing
and still bestrong enough to hold up to
centuries of being played and handled.
Just as important, the thin, bowed
shape is flexible to give power to the
instrument’s sound.

Toshape the back and top, violin-
makers use the smallestof planes—finger
planes, Many are less than 2 in. long,
with Flat soles or soles curved in two
directions like the cooper’s stoup plane,
They are finely made of gunmetal, with
curving sides and beautiful screw Caps or
wedges. For hollowing against the grain,
or for planing a highly figured tiger-
maple back, a violinmaker can replace a
straight iron with a toothed one.

Toshape a back or tront, violinmakers
cut a blank roughly to shape and refine
the cutside with a gouge and straight-
soled planes. They shape the inside with
the same pouge and tiny finger planes.
Where the top is a uniform thickness,



Small planes for shapang chair seats (here, resting on'a ping seat for a

Windsor chair] have doubly compassed soles to work infa the hollow

the back tapers trom thicker at the
middle toward a thin edge. Consistency
of the thickness is important for the tone
ol the instrument. Small Hnger planes
just Fit this work, accorately and

carefully hollowing the back and top.

Chairmaker’s Planes

Chairmakers hollow plank seats with
'L:!r;.;t.‘r versions of E.:IJ'I.H{‘T' ‘].'I]LIII{'S, with the
same doubly compassed soles. Many of
these planes are either crattsman-made
or modified to worka particularly
tavored seat shape, trom deeply hollowed
to one more shallow. Just as usetul are
large shaves, ot ten called travishers, with
strongly radiused irons and handles
curving away from the work to keep the
user's knuckles cut of harm's way (see
the bottom photoat right) As with the
planes, a chairmaker needs s number of

travisher shapes toFitspecibic seat shapes

To .‘-l‘l:!l.lt' a seat, chairmakers start
with a thick plank (usually white pine or
basswood) cut roughly 1o shape. They
hollow the center and shape the edges
with shaves and planes, leaving a shape
that's both comfortable and practical
The hollow is deeper toward the back to
give the sitter a:shght backward cant, and
it's let tthickest where strength is needed
to jodnt in legs, spindles, and rails

Chairmakers have adapted one other
plane to their needs; a seraping spoke-
shave known as a devil (see the photoon
P |_-'|1:| [I.I‘-H:-\.l:‘l.l (%] "-\..h:i["d' :’||'I|.|.‘.T'.-'I|1l.'i1|'|
spindles and the “bows™ for rails and
arms. With a short sole shaped tofit the
circumference of the part and a bone or
brass insert ahead of the blade to counter
wear, it's the most practical to il for
smionthing curved parts. A devil can
follow complex shapes, such as the
continuous back rail on some Windsor
chairs=atask nearly impossible with

other planes,

These two unusual sha

could be used o hollow a plank saat or

just as easily 10 shape a shove! or ool

Teavishars are shaves used to hollow and

ZJ'EI[‘.'!IZ" a seal They have UpWward-sweeping
handlas to keep the chairmaker's knuckles

well oul ol the way
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A large handrail plane (at right) shapes the sidas of straight or gently
curving sections of handrail. An oges, hollow, or capping plana (at

left) cuts the rounded top profile

Stairmaker’s Planes

In all of their ornate detail, stairs were
once one of the dominantarchitectural
features in a house; some still are. Stair
makers who build such stairs share a
similar problem with chairmakers who
fair curving chair rails—that of shaping a
continuous curved handrailing. Even the
simplest handrail has a decoratively
molded top and sides. Elegant handrails
haveeven more elaborate profiles and
curves that follow the turn and rise of
the steps between newel posts, around
landings, and between Flights, More
complicated still are circular staircases
with curving handrails, requiring great

skill and a number of special tools,

Straight and gently curvingsections of

handrail are molded with large handrail
molding planes {(see the photoat left
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Short-soled moaldng planes shag

Mo mahar how many shapes slainmakers

s the curved sachons of the handrail

owned, lor some stairs they

had to make special planes

abovel. A capping plane cuts the
rounded top protile, and another (or
others)profiles the sides. The trickiest
part is shaping more radically curved

SEeCLIONsS—5a1 I"I A A SWOLPUp L v l.'l

or the scroll that starts the railing at the
first step. Planes and spokeshaves are the
first tools used, to |'L‘.~L|u|| out the n‘h.l[.\‘
and molded profiles. The stairmaker
refines the pm["jlr with h]l:l;ﬂ.‘d sCrapers
and shaves or uses a number of short-
soled molding planes [sometimes
custom-made far just that stairs),
Miniature tinger planes are useful, too,
especially where the curve is tight.
Molding planes of all sorts are also
needed tobuild a Flight of stairs. Nosing
planes (large hollows) cut the semi-
circular shape on the edge of cach tread
Under each s another fine molding,
straight or curved to Fit the tread, Newels

that aren't turned are often made from a

number of applied moldings and small
beveled panels. Any good joiner is likely
toown many of these planes. Even today
with routers and shapers, building a
gracef ully curving stairs and handrail

takesa variety of special shaping planes,

Coachmaker’s Planes

.'ﬂ.t:l_l.' trades were involved in building
L-\.li':'li'l_l_"i.'.‘\ ..|!|.|_; Li.'lili..l 185, }I'u.'t'l 1 |'|L'
wheelwright fashioning wheels to the
upholsterer fitting the seat cushions and
the blacksmith foreing the iron axles and
Fittings. The copchmaker built the

wooden coach body, curved in-every

direction as much for elegance as
practicality—tor strength and to
maximize the interior space suspended
between the wheels, Working with few

straight lines, coachmakers reguired a



number of short-soled and specialty
planes for cutting curved rabbets,
grooves, and moldings. Such tools were
useful in many other trades as well, such
as fora joiner fitting the interior of a
ship, a furniture maker cutting curved
moldings, or a sashmaker molding
shaped windows.

Just as each set of stairs is different
and poses specitic challenges, so it was in
building coaches, carriages, sleighs, or
any one of the many designs of horse-
drawn vehicles, Building large coaches
required the most skill, They had to be
strong to withstand the abuse of rough
roads, vet light enough to be able to be
moved easily by a team of horses. To the
strong frame the coachmaker fitted
panels, doors, and windows, often
curved in one or more directions.

A coachmaker's planes had to have
short soles to work curves; there was less
need for the long, straight work that a
longer-soled plane could do. Many are
either very short, or the heel is cut away
into a beautiful and functional curved
“pistol grip” (see the top photo at right ),
To cut moldings, rabbets, or grooves
around curves, the sole is often
compassed. To work into tight places,
some rabbet planes have a sole wider
than the rest of the body, known asa
T-rabbet (see the bottom photo at right L
This unusual design allows the plane to
be used on its side, much like a side
rabbet plane, to adjust a curved groove.

Coachmakers showed real invention
in their plows and routers for cutting
grooves along tight or changing curves.
The simplest tools are routers with large
handles and very short soles and fences.,
Most have two irons, on opposite sides
of a fence, towork right-handed or left-
handed with the grain, With shaped
irons, the same tools could mold along a
curving edge. Plow planes such as the

A coachmaker needed short-sclad planes 1o work curved parts. The shape of tha plane body

evolved to an elegant and functional pistol grip, allowing one-nanded control.

PECTALTY

One of the faw
coachmaker's 1o0ls
made of cast iron
rather than wood,
this T-rabbel plane
has a sole wider
than the body for
warking in light
placas or for use
on its side to adjust
agroove,
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To plow grooves for
paneds in curved
Irames, a coach-
maker's plow plane
had 1o have a very
short skate and
fanca. The top plow
has an adustable
tence; the simpler
one belowil hasa
fiwed wooden fence.
In the foreground
is & small molding
plane.

Te save space in a tool chest, patternmaker's planes often had imerchangeable wooden soles
and irns to work the diflerent rads comman in their work,
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one in the rear of the top photo at left
have a very short skate and fence to
allow the plane to follow any curve.
Stanley used the same design idea in
the # 196 curved rabbet plane (see the
top photoon p. 125). A rare tool today,
this plane would have been useful to
the few coachmakers still working by
the early 20th century, Coachmaking
has not disappeared quite yet, The tools
and skills survive with the few makers
left restoring and making coaches

and the wooden parts for some fine
horseless carriages.

Patternmaker’s Planes

Patternmakers use some of the same
curved-soled planes as the coachmaker,
They were once some of the maost highly
skilled craftsmen in every foundry,
producing the wooden patterns from
which each casting was made. Although
patternmaking is a disappearing art,
patternmakers are not vet all gone. For
example, there's a full-time patternmaker
at Lie-MNielsen Toolwaorks, designing and
making patterns of every plane and part
they cast (see pp. 237-238).
Patternmakers have to understand
their materials, both the wood for the
patterns and castiron, bronze,
aluminum, or whatever the eventual
casting will be made of . Every metal
shrinks differently as it cools, which
means that the pattern has to be made
slightly larger to compensate. It’s also the
patternmaker's job to design the pattern
sothat it can be cast accurately and so
that it has all of the necessary details and
tolerances for later machining,
Patternmakers make their patterns
From a stable Hine-grained wood such as
mahogany or cherry, To release the
pattern from the sand mold easily, they
shape every surface with a slight taper
known as draft. Where surfaces join at



right angles, they oftten Fit small leather

or wood Hllet strips to strengthen this
joint in the Finished casting, Curved
sections they shape with spokeshaves,
planes with shaped soles, or Finger planes
when necessary, To take up less space in
their tool ches ts, patt ernmakers use a
variation on the combination ||L|1Li'.
The plane has a cast-iron body and thin
interchangeable soles and irons, each
with a different curvature (see the

bottom p|'|i|1u on the facing 1_‘!'.'|L',L':|.

The most unusual patternmaker’s
plane is a corebox plane (see the photo
above). While the name and appearance
af the tool might be familiar to some,
what it makes and how it does it are far
less obvious. Whether owner-made of
wood or either of the two versions
Stanley made of cast iron, corebox planes
have twowings that meet at a cight angle
where the V-shaped iron projects

T see such a plane vou'd have no
idea that it is capable of cutting an exact
semicircular hollow of any diameter

Unusual N appear-
ance and function,
a corebox plane
cuts a semicircular
hallow, used for
formirig cylindrical
cores for casting.
The large corebiox is
the biggest Stankay
made [R57), with
Ihrea axlansons
and radius rods.

In front is @ smaller
Starley #56 (with
olher patiernmaker
tools)

{depending on the width of the wings),
It works on the principle that only a right
angle—the sole of the plane—can be
inscribed in a semicircle. Patternmakers
I‘:TH' I_'llll.'l\'l.' t'n'\'l:fll_:'rl.'ll.:l'\'ﬂ::; "-.'\"it.l'l i r‘l':'l'ﬂ.' t]'l.l."
exact ‘]i:ir"l'l"r 11| 1 51.'!" LlL'HiTl'lii hﬁl |-|._'i'|'l.., ||_"
JT'.IC] :'1t]‘u;'1' |}.'|.T.1|E:'] 10 e |-I ol |'I‘_'T AT
Jiv:'rgingmnlﬁ tocuta |..|]'|l:']'l."l.|. bl o,
Tilt':\" waste '\'r'h:ﬂ. Wy H'.:l'.i [ill."!r' can 'I.'-“.h
hollows or other planes and Finish it toa
consistent H|‘|;|[w with the corebox plane,
one pass after another across the whole

curve. The Bayley corebox plane (shown
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The Bayley corebox plane cuts a semicircular hollow. The plane rides
along the top of the stock, and the cutter rotates a few degrees with
sach pass.

in the photo at left abovel works ona
similar principle, except that the plane
stays in the same position and the cutter
rotates a few degrees atter each pass.
Why malke such an accurate semi-
circular hollow? By making a section
twice as long as needed, cutting itin half,
and joining the parts, the patternmaker
has an exact cylinder that isa mold fora
core [made From sand and a binder to
give it strength). Some castings, such asa
large sheave meant to slide onto a shaft,
are better cast with a hollow for the shaft
rather than solid. Casting it solid would
mean drilling a hole for the shaft
af terwards—not easy to do if it's a large
diameter. The solution is to make a
pattern of the sheave as mounted on a
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short shaft, make a sand mold, remove
the pattern, and slip in a sand core the
size of the shatt. The core fits neatly into
the sand-maold impressions left by the
short wooden shaft. It's a simple and
elegant solution involving an unusual
hollowing plane.

Rounder Planes

Whereas the patternmaker's corebox
plane cuts a perfect semicircular hollow,
a rounder cuts a cylinder, such as for
ladder rungs, handles, or dowels. Not ta
be confused with a round plane (the
mate to a hollow), rounders shave
around the outside of a bolt of wood like
a simple pencil sharpener. Dynamically,
it's a difficult cut, so they don't leave a
pertectly smooth surtace.

Rounder planes work on the same principle as a lathe, shaving a
piece of wood round as it is fed up through the middle, The large
rounder in the foreground cuts only one diameter; the more complex
“witchet” at rear is adjustable and will cut tapers and tenons,

The photo at rightabove shows two
versions of rounders, The simpler one i
nothing more than a tapered hole
drilled into a burly hunk of hardwood,
with two handles and an iron mounted
tangentially to the hole It might have
been used to taper the ends of large
pump logs, joined together to form the
earliest water systems. Smaller versions
cut long handles or stails far more easily
than on a lathe. The idea is simple
enough that any craftsman can make his
own rounder, for such needs as cutting
dowelsof any diameter on or otf a lathe.

The rounder at rear in the photo,
known as a witchet, has more bells and
whistles, It's adjustable to cut different
diameters, the "sole” is plated to resist
weear, and it has two irons. The shorter
iron cuts into the end grain, the other



shaves the diameter. It's possible to cut
tapers by turning the handscrews and
changing the cuttingdiameter while

working down the length of the stock;
it's also possible to round the end into

atenon.

Spoke Pointers

Spoke pointers work on the same pencil-
sharpener principle as rounders, but
they are more acutely tapered and the
stock does not pass through the tool.
The name suggests their association with
wheelwrights and pointing the ends of
spokes. | tind them usetul for tapering
the end of any round part—dowels,
round tenons, or the small pins [ drive in
to lock a mortise and tenon,

| have a number of sizes, The smallest
is an inexpensive pencil sharpener with
two sizes of holes. It will round pins or
dowels as small as Vs in. diameter. Since
the iron is set at a very low angle and the
cut is a slight skew, it cuts fairly cleanly.
| also have two larger-diameter spoke
pointers with square drill shanks meant
to he used in a brace, These are handy for
pointing many parts consistently (by
counting the rfuﬂuti:)ns, For inﬁtan{f},
but it also means clamping up the parts
to have both hands free to run the brace.
It's quicker to hald the wood and screw
the spoke pointer around the top a few
times by hand. I set the irons in all of
them for a light cut and Fine-tune by trial
and error.

Hollow Augers

Another varigtion of the rounder is a
hollow auger, a bit-brace-driven plane.
The cutting end looks like a miniature
plane with a sole, an iron, and a cap that
clamps it in place. It cuts round tenons
on the end of round or square parts, for

STEARNS PATENT SFPOEKE

Mos 1 and 2

Spoka poinfars cut
a round lapar on
the end of a spoke,
ladder rung, or
round tanon.

&9

FPOINTERS

WITH GRADUATED ADJUSTABRLE SHAME

such things as chair stretchers, ladder

rungs, and wheel spokes, As the hollow
auger cuts around the shoulder of the
tenan, the tenon feeds into the throat
and helps support and guide the tool,
There are many variations, Some cut one
size tenon only; others are adjustable
overa range of sizes, They can have two
irons or one,

Uzed inm a bit brace,
this adjustable
hollow auger by

E. C. Steams culs
varipus sizes of
raund lenons fo fil
any mortise axactly.
The cutting end
looks and works like
a small plane. In
the ioreground is a
small spoke pointear.

| have an adjustable model made by
E C. Stearns sometime in the last
guarter of the 19th century (see the
photoabove). It's most useful whenever
I'm cutting many identical round
tenons, or when it's easier to bring the
brace and hollow auger to the work,
rather than turn the tenons on the
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One of the more unusual planes, a shoe-peg plane culs uniform square-tapered points on an

end-gramn block, which s laler splil aparl nfo hundreds of tiny shoe pegs

lathe—for long pieces, for example.

This madel will cut tenons from Vi in

to | ¥ in. diameter to fitany mortise
exactly, but not always easily. The iron

is tricky to set—it must project just
enough to the side, as in a rabbet plane
(On this tool, the tenon feeds through
two V-shaped jaws that open and dose to
accommadate different diameters. [ the
iron projects too much, the tenon is
slightly undersized and it wobbles in the
guides; if it doesn't project enough, it's
too tight [t's typical of the shortcomings

of any tool meant to do evervthing,
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Shoe-Peg Planes

Another unusual plane that cutsa
specitic shape in end grain is a shoe-peg
plane, used for cutting small, square-
tapered pegs. There wasa time when
these smiall hardwood pegs were wed to
at l:l-._]' ]1¢v"~. and k:l|r¢c L] -.]*.uu:ﬁ and o s,
Burlington, Vermont, was once the shoe-
peg capital of the nation, where the
single largest factory cut as many as four
hundred bushels of shoe pegs daily!

The shoe-peg plane by A Gillet
shown in the photoabove looks likea
pck plane with a removable fence. [t's
such an unusual design that it would be

hard to say ib it is typical of other shoe-

]'".'_L: |||:!|'-'i.'.":- ar |i ir.lh a recut IT"".'\'l:lLll F"L'I.Ill.'.
The sole has 15 sharp V-grooves runming
down its length, similar to a reeding
plane (though a reeding plane would
have 3 or 4 at most). The iron is toothed
like a saw but cuts only over about halt of
the grooved sole.

A shoe-peg maker used this plane on
the end grain of a very straight grained
chunk of maple or birch, so that the
Finished pegs could be split oft casily and
consistently, First he ran the planea tew
times in one direction across the block,
using the fenceora temporary wonden
strip as a guide, By setting the plane over
and using the cut grooves as a guide (just
as '.'\"”,l'l | ri'{'l.._l.'l['lj.: E'llq'i.'l'! [ o :El'.d ;-Y]'-|;L1nr|:_|.:
WY OTl I".' [‘.-.Lrl I\.'IJ| 1|-|I." ir-c‘m L1 |':,"'i]_ !"lf' Cut
]1:-\.'-'_;r1'-|*-|‘.-'t':1.' l.ﬂ'l."l"hl" '.'\r']]lu'lll‘ Ly 'iihh | Il'
l]“'l; [1!..”'.1'\.] al riu|‘|'. .|[|H!t"! ot |'I'i' !;.1r*-l
grooves in the same way, o leave the
block covered with l."!r'."l'll:\\. Spac ed square
tapered points. He split the pegs off in
strips with a chisel, and then into
individual pegs—each only about ¥z in.
square with nicely pointed ends—ready

for driving into a heel

Sashmaker’s Planes

Oneol the tew other planes desipned
-.|*.<'-;i.| M :|.||j.' lor wh.t]’!in;'.-:'mi grainisa sash
coping plane. A sashmaker used one to
cope or profile the ends of each rail and
sash bar lor muntinl in a window, to
neatly fit the mirror-image profile cut on
the stiles. Coping is not possible with
every molding profile, but it's the tastest
and neatest way to join the molded edges
of stile and rail. To minimize tearout,
gither the work is put into a special
saddle template with an end shaped like
the coping cut, or a number of rails and
muntins are clamped side by side and
coped together. There are a number of
ditferent versions (and profiles that like

most planes conformed to prevailing



tastes), but all cut along the end grain in
the same way.

Sashmaking takes skill and a number
of other special molding planes. While
they don't look or cut any differently
from other wooden planes, the protiles
are specific to sashmaking. What they
better represent is how sashmakers
combined cutting functions to make
the most etticient planes possible, Take,
for example, cutting muntins, the thin
bars that divide the panes of glass. An
old method was to cut the putty rabbets
to hold the glass and putty, then mold
one side of the face and then the other—
four cutting operations with two planes.
Eventually someone had the idea of
joining together a rabbet and molding
plane, a so-called stick-and-rabbet or
sash plane, to cut the molding and
rabbet at the same time (see the photo
at right). Cutting muntins this way
takes one plane and two cuts, and it's
a lot more accurate.

There are more reasons why sash
planes are efficient. Some versions have
a single body and two irons {easier to
sharpen and tune than a single wide
iron ), Others are split, so that with shims
between the plane bodies or separated
by adjustable screws of some kind, the
same plane will work thicker stock. Only
the flat between molding and rabbet is
wider; the maolding profile is the same
(5o the same coping plane still works).
And since the plane references against
the outer edge of the molded profile,
any slight variation in the stock thickness
shows up as a wider putty rabbet, which
is easily planed down after the window
is assembled. This saves time in that the
stock doesn't need to be thicknessed
carefully or planed smoothly to start,

A minute saved here, or a tool that
worked more accurately, added up to
considerable time savings when
tashioning all the many windows for
a house,
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Sash coping planes shape the end grain of rails and muntins 1o neaitly fit the mirrcr-image
profile cut on the stiles. Since thase planes cul lving on ther sides, some ingenious plans
makers added another plane body at right angles 1o the working plane, for a handhold
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Rather than use
separale molding
and rabpet planes,
a sashmaker's shick-
and-rabbet or sash
plane combines
the work of both,

It efficiently and
accurately cuts the
moided profile and
putty rabbet at tha
same time.
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Planes whose
purpose is o cut
shavings rather
than a surface are
pariicularly unusual
A spill plane culs
fightly twasted
shavings, just right
for lighting a pipe or
candle from tha fire
i the hearth.

Spill Planes

Taking a break from his work [since he is
working so efficiently), a sashmaker
might run a piece of scrap pine across his
spill plane. The long, tightly twisted
shavings called spills were just the thing
to light his pipe from the embers in the
tireplace. Such planes are not rare, but
they are very unusual in the plane world.
They're one of the few planes where the
shaving is the object, not the surface the
plane cuts,
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Spill planes are all different. A few
LOIMImETy 'i:il |'||H|'||.' ]'l'l“ki‘TH l.!'l |L'r|!_'|.| :.I-H'l'”
h,ﬂ' ‘h;l.l.f'. |1|]t must are ~i'irT'|[1|t‘ l"r'll.'lll}'lh 18]
|H,' l"ii.‘\]l'\' I'l'lﬂ(iﬂ_' |}:n' 1 |-||.I LIWWTECT. .JIL.” [l'..l: 'i"‘\
NULLSSETY 'ih | .‘rhﬁ TF"'l'\\, h;ﬁ.l"‘r\'l'l! :irl:fl” ..l'll.ld il
fence either to puide the scrap apainst or
toguide the plane, A common design
looks like a molding plane with a wedged
iron and side escapement throat (see the
photoabove). Another ['ve seen has a
small, round exit hole for the shaving, to
help curl it all that more tightly,

Making a tight spill is trickier than it
might seem. Set properly, the skewed
iron does all the work, but it still takes a
slow and steady stroke, Cut too quickly
and you'll make a nice shaving, but it will
not be twisted much and will burn up
too quickly, Take too coarse a cut and the

shaving won't curl well either. Once you
have it, the spills are uniform and tight.
With matches so common today, we
forget how spills were once one way our
ancestors moved fire from hearth to
candle, lantern, or pipe.



Spelk Planes

There is another plane whose purpose is
to make shavings—a spelk plane. There
are many variations, some of which have
different names, but they all work
basically the same. A spelk plane makes
shavings of a certain width or thickness,
for weaving baskets, bending into small
boxes, or if they are wide enough, for
bending into traditional round cheese
boxes, Shakers in Canterbury, New
Hampshire, used a spelk plane of sorts to
make the fine poplar strips the sisters
wove into the poplarware boxes they
were known for. Another variation isa
Japanese plane that shaves long, wide
shavings used for wrapping paper. The
super-surfacer planer evolved from this
spelk plane (see the sidebar on p. 154).

Somespelk planes resemble old-
fashioned cabbage graters, with a
spokeshave-type iron mounted across the
heavy stock. The low angle of the iron
works well with the grain, cutting and
splitting the spelks(which are left
somewhat rough). The thickness of the
shaving is regulated by exposing more of
the iron and opening the throat. Driving
the plane over the stock or the stock over
the plane takes such force that most
planes have a number of handles for
additional hands, Cutting stock slightly
grevn is easiest,

Basketweavers and hatmakers use a
type of spelk plane for cutting flat strips
or for sizing them to a consistent
thickness. To produce uniform strips,
the stock is first scored with a knife or a
series of knives ganged together and then
passed through the spelk plane. Shaker
sisters used this method to make fine
poplar strips as narrow as ' in.

Spelk Plane

Spelk emerges through the mouth at the -

rear of the plane.

#
.

Blind Nailers

Falling somewhere between these

unusual shaving-making planes and
ordinary planes that leave smooth or
shaped surfaces is a blind-nailing plane.
Its name clearly identifies what it does—
cutting a shaving from the surface to
hide a nail. It how it does it that's
quite different from the way most other
planes work,

Stanley’s #96
blind-nailing plana
{or chisel gauge)
i5 as scarce as it
1= unique. i guides
a narrow chisel or
gouge 1o cut a
shawving that's
perfect for hiding
anailwhen the
shaving is glued
back in place.

Forone thing, a blind nailer is
unusual in that it's small, only 2% in,
long. For another, the plane’s function is
to guide a small chisel (or a pouge] in
place of the small iron you might expect.
This is where it gets its other name: a
chisel gauge. Clamped on the end of a
chisel, it guides the cut to curl upa
shaving. The idea is then to back the twol
out and leave the shaving attached, drive
a nail under it, and glue it invisibly back
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This bult mortise plane by C. M Rumbold Co. has an unusually wide throal, so 1ha usear can
see how the plane is cutting as it levels the bottorn of hinge mortizes or similar recesses.

into place. Simple enough, but it still
takes a feel for the tool toget it right. Too
deep a cut and the shaving is brittle; too
shallow and it's hard to get the thin edges
glued back down. | prefer using a shallow
gouge, For a Fine chip that's strong and
flexible, Blind nailers might seem like
Funny little tools, but they're perfect for
what they do,

Butt Mortise Planes

A larger relative tothe blind nailer, a
butt mortise plane works on the same
principle of a simple plane body
supportinga chisel iron. What's
unusual about a butt mortise plane is
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that its throat is wider than the length
of the blind nailer—nearly 3 in, wide!
Mo other planes but routers have such
wide throats,

The main use of a butt mortise plane
is to true the bottoms of mortises for
locks, hinges, an inlay recess, or perhaps
the background of a carving. The easiest
way to use it is first to score and chisel
the recess, remove most of the waste, and
then use the tool for a final smoothing
and leveling. In cutting a mortise fora
hinge, this eliminates the additional step
of marking out its depth. [ set the depth
of the iron to the thickness of the leaf
held against the sole next to the iron.
With the same setting, all of the hinge
maortises are identical,

Another plane could make the same
cut, but here's where the unusually large
throat helps—you can see where you're
cutting. A router has an apen throat for
the same reason and could be used with
care, but the sole is not the best shape to
work on the edge of a door easily. The
lack of a sole just ahead of the iron of a
butt mortise plane is unimportant, since
a perfectly smooth surface is not the
main object,

Interestingly, this was one of the few
useful plane designs that Stanley never
made. Although wooden versions had
been around a long time, it wasn't until
the 1950s that C. M. Rumbold Co,
started making this design in cast iron,
not too many years af ter Stanley was
starting to cease production of some of

its specialty planes.

Table-Leaf Planes

As the name suggests, table-leaf planes
are used to cut the joint for a drop-leat
table. While no different from other
molding planes in appearance or
function, table-leal planes are one of a
number of unusual planes meant to be
used in pairs to cut a special joint. The
same sorts of planes were used by many
trades, such as the casermnent-sash maker
for the meeting joint of sashes, a case
maker cutting dustproof joints between
doors, or doors and frame, or a plane
maker cuttingcomplex joints for
inlaying boxing,

Table-leaf planes are actually quite
simple, just a pair of fenced hollow and
round. At first glance, the joint they cut
doesn't seem all that complicated either,
but actually making a properly Fitting
table-leaf joint is quite subtle. You can
use a matching pair of hollow and round
or scratch stocks, but it's casiest by far
with a well-tuned pair of table-leaf
planes. With large fences, it's easy to hold



the planes against the leaf and table to
cut a consistent and tight-fitting joint
[uning the irons to one another is then
the onlv tricky part

What these and many other planes
like them represent to me is the way that

crat tsmen adapt their tools to werk more

accurately or more casily. Perhaps it's

adding a spedial tence and curving the

plane's sole as with a cooper's craze,

shortening a plane towork the complex

shapes and carves of a handrail, or

combining the functions of two tools

into one as with the sashmaker’s sash

plane. The special demands of each trade

reguire unigue toels. Some of these toals
ire unusual because they are untamiliar,

[rom a trade long diminished from a

Tabledeal planas
are no different from
a matched par of
hotiow and round,
with the simple yel
viery important
addifion of fences to
guida the planas for
greater accuracy.

century ago. While none of us is likely to
use g shoe-peg or spelk plane, the
usefulness of their basic concept might
never be obsolete, As for the rest of the
planes in this chapter, many are still
useful woday—mayhe not every day, but
for those situations where no other ool
works quite as simply or as well.
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CONTEMPORARY

PLANE MAKERS

Of course the really good plane becomes an instrument, it becomes

something that you want to make music with.

Cr::ﬂﬁnum have been making their

own planes for a very long time. In earlier
davs, plane making was an extension of
the wondworking protession, and
fashioning a kit of tools was a natural rte
of passage from apprentice to journey-
man. As commercial plane making
expanded wsupply every type of
wooden plane imaginable and later
manufacturers like Stanley began to
prisluce an incredible variety ot mietal
planes for a modest cost, there was less
incentive for a cral tsoian to make all bt
the most specialized tools. He simply

i‘.ll1l]H|'||. ll‘lt' [_1IH|'H;"‘1 i'll' I'IE{'C]{"’.].

—James Krenov, 1996

During the many vears that Stanley
dominated the hand-tool market, many
competitors came out with their own
plane designs. Some of the tools were
excellent, every bit as good as what
Stanley was making. Yet every one of
these companies has since stopped
making planes, not because their
products were poor (Stanley's were
guite mediocre for many years after
World War [1), but rather because, up
until quite recently, there has been a
declining market for all hand tools,

It was the same way in England, as some
of the Finest toolmakers—MNorris, Spiers,

While greatiy diminished from almost a century ago, plane making
goeson. A number of small businesses like Lie-Maeisen Toolworks of
Warran, Maine, are making beautiful planes based on classic designs

[here, the Bed Rock #604).

Preston, and others—closed up shop,
Woodworking machinery captured
imaginations; hand tools represented
hard and sweaty work.

Some of the romance of working with
one’s hands for pleasure or income has
returned. | am certainly among those
craf tsmen who have chosen tomakea
living designing and building furniture
rather than, say, pursuing engineering or
law. Every one of us needs all types of
quality tools for our work, Up until
recently this has meanthunting for old
tools at flea markets, auctions, and tool

dealers. Simultaneously, collectors and
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historians are just as interested in hand
tools and the technology they represent.
The result is pressure on the market for
the classic tools of Stanley, Norris, and
others. The rare tools get ever more
expensive and beyond the reach of most
of us. Luckily, some of those same
craftsmen have turned their energies to
redesigning and remaking some of these
classic tools.

This chapter tells the stories of five
of those plane makers. All of them have
been captivated by the romantic vision
of making beautiful hand tools as good
as or better than the originals. They got
started for different reasons. One maker
was frustrated trying to work with the
best tools he could Find, Others just
relished the challenge, Some had to work
hard to establish their businesses, but all
found a market for their tools. There will
always be a demand for good tools.

At the very least, these stories will
offer insight into how metal and wooden
planes are made. While the subtleties of
the design, materials, or machinery
might be different, plane making has
changed very little over the years. | hope
that these stories might also inspire you
to make a plane or two for yourself. It
will give you a different perspective and
understanding of your tools. Cabinet-
maker and plane maker James Krenov
shares this thought when he says that his
“first littleattempt with [making| a
plane that succeeded might have been
the turning point in my life, because it
opened up the fact that tools can be
better, that tools can be personal and
more intimate. Had [ failed, | might have
just fallen back into the general pattern,
which doesn't mean | wouldn't have been
a cabinetmaker, but it might mean that
| would never be able to make music.”

Plane-making techniques vary, but
almost none of them are beyond the
reach of anyone with curiosity and
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modest skills. Anyone can make a
wooden plane, While casting bronze
planes would be difficult if not
impossible in a home shop, making the
pattern is not. Then it's just a question of
finding a foundry to do the casting and
taking it from there.

Ted Ingraham:
Wooden
Molding Planes

Fora long time, wooden planes were
literally made by the millions, Doring the
vears of peak production [ 1870-1880),
catalogs such as Ohio Tool Company's
offered a dazzling array of nearly a
thousand different planes, from bench

planes to complex cornice planes to

simple hollows and rounds Meanwhile
cast-iron planes, with their positive
adjusters and soles that staved true overa
litetime of work, were becoming more
competitive in terms of quality and
price. When cast-iron bench planes
Finally came to-domimate the market,
new combination planes (such as the
Stanley #55 and #45) Further eroded the
'|T:|C|Tkl_"| ri'lr\'l'l.:l:'ldl"l! |-|'||'I|..|'|r'||.l I"l:ll'l‘l""\._

At one timea Hnish carpenter needed
il |I|.||.'I|.I S li'lj LI.1| ft'Tl'l]l :”L!ll.l.i[l}'. |||:1|'I|.'1'|"-|i"\-
marry as Al different r.t.lirw—{nr cultting
specihic moldings tor evervthing from
window and door trim, to arnate crown
maldings, tosmall base maoldings
completing the baseboards, As molding
machines and mill-cut moldings became
readily available, fewer moldings were

cut b hand with planes. Most houses

I the tradition of past plane makers, Ted Ingraham stamps the loa of s woadan moiding

planes with a stamp he cut and filed. This plane cuts a large cornice or crown molding



built today have generic millyard
moldings, if any, certainly none cut with
planes. But the need for molding planes
has not disappeared altogether. For
authentic moldings for restoration work
or building period houses, or as a way to
create any molding profile, wooden
molding planes are still the best tools.

Ted Ingraham started making
malding planes out of curiosity. Always
interested in the tools and methods of
the [8th-century woodworker and
restoring old houses at the time, it was
only natural that he would try his hand
at making planes, The success of the Frst
ones encouraged him to keep going,
Since then he has made dozens, including
many to cut specific moldings for his
period Georgian house, When I met him
he was taking careful measurements of a
very early square-armed plow plane, to
add to his growing log of planes to
reproduce someday. In his shop a few
months later he made a molding plane
and explained the process.

MAKING A WOODEN
MOLDING PLANE
The stock for the plane is a piece of
straight-grained, quartersawn vellow
birch, Birch was the choice of early
American plane makers, distinguishing
their work from English beech planes.
By the time plane making became a
commercial trade and the first catalogs
appeared, American makers had
switched to beech. Both woods are hard-
wearing and stable and, as long as the
stock is well seasoned, make good planes.
Ted often starts with a hunk of firewood
cut into rough blanks and seasoned
upstairs in his shop. Earlier makers first
steamed the wood to speed the seasoning
(and enhance the color) and then set the
blanks aside for three years or more,

In some descriptions of plane making
greatimportance is put on cutting the

blank so that the sole is cut from the

wood closest to the bark. Years of
experience showed that this wood is
better able to hold up to wearand thus is
somewhat “harder.” Just as important is
orienting the blank so that the grain
slopes toward the heel of the plane. [n
use, the tibers will be smoothed down
and are less likely to catch and tear out,
damaging the sole or marring the work.
Few pieces of wood are perfect, and it's
here that Ted's expericnce is important
in knowing his material and the defects
that can be safely ignored,

Ted dimensions the blank [into the
plane stock) slightly longer than 10 in. by
3%y in. and slightly thicker than the
molding profile, in this case 1% in. wide,
A first and important step is to
accurately square the stock—the long-
grain edges and the ends. Accurate
layout, upon which all the cuts depend,
will then be much easier. The next step
is to cut the handhold, 1%: in. deep and
one-third the width of the plane body.
Ted uses a fenced rabbet (a fillister) to

After dimansioning
and sguaring the
stock, Ted culs the
handhold with a
fillster plane.

sink this wide rabbet accuratelyand
quickly (seethe photo above).

Molding planes vary in width, but
they are cut to a uniform length and
height, Blanks can be made ahead of
time to speed large production runs, but
standardization also makes it casier
when cutting only one plane, because
the same jigs can be used to mark out all
the cuts for the throat, mouth, and
wedge mortise. Ted uses a pitchboard
(see the top photoon p. 233) laid along-
side the stock to lay out the throatata
bedding angle of 307, which is standard
for many molding planes. Carrying the
lines across the top of the plane he lays
out the wedge mortise in the center and
one-third the thickness of the handhold.
Depending upon the type of molding
plane he is making, he might also mark
out the sole for a fence cut into it. Even
though this plane will eventually cuta
reverse ogee, so far nothing distinguishes
it from another similarly sized plane
meant to cut an entirely different
molding profile.
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The malding profile is scribed an the toe and heel from a wooden fem- The various wooden famplates shown i the foregromnd speed layout,
plata, For some profiles, the molding s "sprung” or angled for a mone while tha metal scrapers at rear are used 1o fina-tune the sole profile
consistent throatl, a5 can be seen on the old molding plane on the left ahter it has been shaped with other molding planes.

Ted shapes the sole profile 1o the layout lines with hollows and rounds. Commercial plane makers shape the sole with a "mother” or backing
plane with a mirror-image sole profile.
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Tolay out the profile for cutting the
sole, Ted uses a wooden template against
the toe and heel {see the top left photo
on the Facing page). Interestingly, the
layout lines are not square with the sole,
but at an angle to it (known as the spring
angle). Springing the profile places it
maore horizontal with the sole and gives a
more uniform throat opening, which
reduces the risk of tearout. (For more on
spring, see pp. 188-189.)

Commercial plane makers cut the
throat and wedge mortise next, and the
sole profile af ter that, Ted prefers to
profile the sole first, to make sure he gets
it right before any further cutting, He
cuts the sole profile with molding
planes, specitically hollows and rounds
(see the bottom left photo on the facing
page). Deep profiles are roughed out
with a plow plane by plowing one or
more grooves to a specific depth to guide
later cuts. The sole is finished with a
scraper ground to the molding profile.
Ted clamps the stock in a special jig that
holds it either upright or on its side for
the different cutting operations.

Flane makers doing production runs
of specific profiles use “mother” or
backing planes to cut the sole (see the
bottom right photo on the facing page),
They look like the same molding plane,
except that they have a mirror-image sole
profile. The new profile is shaped by
merely planing it on with the backing
plane. The same backing plane can be
used to create more complex molding
profiles by using it along with special
molding planes that add such details
as beads,

Cinee the sole is shaped, the mouth,
throat, and wedge mortise are cut next
(see the top photo at right). Using a fine
backsaw, Ted saws along the lines
defining the mouth and throat, stopping
just shy of the tence and base of the
handhold. With a tine chisel he chops

The mouth and throat of the plane are cut with a fine backsaw and then chopped oul with a
chisel. The pitchboard in the background is for laying out the throat opening,

After defining the
wedge mortise and
Ihan Boring through
lo the throat, Ted
uses floats and
chiseals to enlargs
the mortise and frue
the bed
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out the waste and deepens and refines
the throat. The wedge mortise is First
defined by chopping it about ¥z in. deep
and then boring through to the throat
with a small-diameter bit, To refine the
mortise Ted uses a narrow chisel and
Floats (see the bottom photo on p, 233).

Floats are plane
maker's tools, a
crass betweaan g
ragp and a chisel,
that cut smoothly
and guickly. Many
fieals are made
from old files.

The wedge lor the
plane is cut from a
pattern in a shape
distinctive for each
plane makear. Tha
iram is forged from a
blank cut from an
old circular saw and
filed to the sole's
profile,

234 CHAPTER TWELVI

Floats are special plane maker's tools that
area cross between a rasp and a chisel
[see the top photo below], It's most
important that the bed line is true right
into the throat, Ted uses a pattern wedge

to check the dimensions and then to cut
a wedge for this plane.

For the iron, Ted cuts up a section of
an old heavy circular saw (sawmill sized).
He forges the blank into the distinctive
molding-plane iron shape, tapering
thinner away from the cutting edge and
with a long narrow tang (see the bottom
photo at left). He fits the iron to the
plane and checks that the wedge secures
it well close to the cutting edge. It
necessary, Ted improves the fit by
twisting the iron slightly or hollewing
the bed. The nextstep is to shape the
softiron to the sole profile with a file.
After hardening and tempering it in the
torge, Ted hones and refines the iron to
the exact profile.

The plane is now finished, except for
chamfering the edees to soften the hand-
hold and refine the plane's appearance
and rubbing on a coat of ail to protect it.
Fach plane maker's style is distinctive in
the way he cuts the chamfers and details
the finial on the wedge. Where once
molding planes made by hand had
pronounced details, over time some of
these disappeared as planes became more
uniform and plane making turned into
an industry. Ted Ingraham’s plane shows
those handmade details. With only an
occasional honing of the iron, it will last
foryearsand vears.

[.eon Robbins:
Specialty
Wooden Planes

Leon Robbins, of Bath, Maine, came to
making planes after a career selling
antigue tools and restoring furniture,
“I took the challenge to rmake one,” he
explained, "butit wasn't easy.”
Traditional methods frustrated him:

"I burned every other plane.” A deeply
religious man, he prayed about it and
oneday had a vision about a different
technique. Today, almost 20 years later,



he is making a living turning out a steady
run of traditional wooden planes:
compass hollows and travishers for
chairmakers, panel-raising planes,
dovetail planes, coachmaker's planes,
miniature planes, and bench planes,

Although he loved the challenge of
making the planes, selling them was
hard. He had some contacts trom his
years dealing tools to craftsmen and
collectors. He tried ads and a tool
distributor. A colortul old-timer inan
unusual business, it was just a matter of
time before Yankee Magazine and others
found him, Today he sells mostly
through Garrett Wade, Woodcraft
Supply, and by word of mouth

TIJ L g h'lh hl'l-l.!p :f'i a1l 1.'-"_11!](,] TEYET
expect it to be a plane “factory.” Compact,
with machinery, tools, and jigs packed in
everywhere, it feels more like a shop on
otie of the ships built nearby at the Bath
Iron Works. He has two low benches
opposite each other for shaping and fine-
tuning planes, and an old swiveling
office chair he rolls between them. As we
talked, he pulled out planes, tools, and
jigs to explain his method,

Most of his planes have a bench
throat, the kind of throat cut into the
center of the plane and quite different
from the side escapement throat on most
maolding planes. This type of throat
requires a different construction
h'L'hl'Iil’.]Ul". Lean's frustration early on
was in finding a way to cut a consistent
throat in a solid-hardwood plane body.
Today he laminates the body out of two
thin sides and two center pieces—one the
bed and rear of the plane, the other the
toe and throat. Working this way lets
him control the width of the throat
more exactly; since the sides are most
visible, he wies eve-catching curly or
bird'swye maple for them,

L.eon Robbins makes raditional wooden planes. Shown bara [clockwise from top lalt) are a

miniature bench plane, a panel-raising plane, an unusual molding plane, 2 compass hollowing

plane, a rabbel plana, and a coachmaker's plane

Thecenter pieces and sides are cut
Ol Oy l|.|"||.' |:5'ii|'l'ii"h.|"|\ '\'.-'IlEljiHh .'I.'Il.l.] 1h|'r|
trial assembled. On large planes, gluing
the parts together in perfect alipnment is
1.|:||." ‘-I;I.IHI'II_L.:'I:'. |"'|.'\ HLISE L |H|'|'-| |i:||.H E*ri'hﬁllr:'
il“"r'l.‘l.i!l"ll:k' r1:|.||-u':~ Qe 47 1manre 11.|r 15
lubricated with glue shif't. To prevent
this shifting he drills and pins the parts
together dry with very small dowels,
using a vaJL',;' in the throat to kw[n
things aligned. The pins are cut off later
when the body is trimmed tosize and
the sole is trued. Lately, he's been
making a lot of compass hollowing
planes for shaping chair seats, a design
worked out with the help of chairmaker
Michael Dunbar, Leon shapes the

CONTEMPORARY PLANE
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sanding jig chucked in the drill press. He
cuts and :;h.lpt‘:—. the irons for My of his
i]]ill 1£% fr-.xln IIHTC.]{'H{\J [l.':ll.!ll. st k. 1 |'|il1. ]H.'
|'|‘il:n'."|i.T':'|r'|'| ..l."\l‘t'l.‘i.'llt_'n' ."'|'|.]|'||1|.l|.\l

What started as a challes 12e has
turned into a business that's prowing
every vear. When Iwas visiting him he
was filling an order for 125 planes—far
more than he can comfortably make
alone. He tries and fine-tunes each plane
until he's satisfied. Only then does it
leave his shop. | left with a sense that
even greater than the financial security
the business has brought him was the
satisfaction of making good tools that
others appreciate,
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[ie-Nielsen
Toolworks:
Re-engineering

Metal Planes

Although their makers live fewer than
50 miles apart, there is a world of
difference between Leon Robbins' hand-
made wooden planes and Tom Lie-
Mielsen's elegant metal tools. While they
are both making traditional wools, Lie-
Nielsen Toolworks is re-engineering and
remaking some of the best of Stanley's
classic designs. Tom Lie-MNielsen is clearly
interested in redefining our perceptions
of just how good a new tool can be.

Tom Lie-Mielsen's whole life prepared
him for making planes. Still, he never
expected to end up as the driving force
behind a small Maine company making
the best modern production planes. Full
of the cnergy of someone obviously in
love with his work (he never takes stairs
atany less than two or three steps at a
time), Torn gave me a tour of his modest
tactory while explaining the steps
involved from idea to finished plane and
how he ended up a plane maker.

He grew up among the wooden boats
and old-timers ot his tather's boat shop
in Rockland, a town or two away from
Warren where he lives now, [t was there
that he learned woodworking skills and,
in the shop's small machine shop, how to
machine and fabricate boat hardware.
Tom learned casting by pouring a huge
lead keel in the beach sand behind the
shop. When he finally left and headed to
Mew York, he took with him the maost
important skills that would later serve
him as a plane maker—the ability to
design and make things with his hands.

His time in New York taught him
more—what woodworkers wanted in the
way of tools, He ended up at Garrett
Wade, selling tools and dealing with
customers, They would lament that
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Lie-Niglsen To

NES & rIHu,'-.l'-.l",' body cast lrom manganegse

ronze 1or r:i-_"EI_:l','_ daratility, and Qoo e

orks is redesigning classic Stankey planes, This versson of the Bed Rock #6504

ormance

5 throughout

“they just don't make it like they used

0," to which Tom responded that “we

have the technology, they justdon't

care.” Stanley, who long dominated the
industry with innovative and well-made
woodwirkir 1g hand to sls, had ."':1-ic:|'.|j..
written of f the market. Although the
company was regularly turning out
30,000 planes a week, producing a few
thousand specialty ones a vear didn't
interest Stanley, Tom saw that the
interest in working with one's hands and
woodworking in particular was srowing
[here was snother key tothe
woodworking hand-tool market that
lom quickly realized. Used tools were
plentitul, but for all but the most basic
planes (#4s, for example), the market

seemed specialized and mysterious to

the uninitiated. I they were to buy an
older tool, what was a fair price, would
the quality be okay, and would it be
usable? To buy new tools felt sater

By the time Tom left Garrett Wade
he understood the woodwaorking ool
market well enough to believe there was
ademand for guality tools. ltalso
hrought him into contact with Ken
Wizner, the maker of a bronze version of
the H'l::l;h':.' #95 edge plane. Ken wasn't
that interested in plane making and was
never guite able wo I‘i\'l.'l.'l Up ith
demand, so he gladly sold the business to
Tom. When Tom brought out the skew
block plane the following year, he was
still a long way from where he is today

but he was making planes



Cesigning and making the skew block
plane was trial by Fire. Manganese bronze
Lan alloy ot mostly copper and zing with
trace amounts of manganese and other
elements) was used For the casting, [t still
is for all of Lie-Nielsen's bronze planes,
because it is strong (it won't erack i
I_I.'l'l'lrlrlﬂ,"l._l as cast iTI::l!'l 'l'.."ll | _I. it .l'h'llll_{“ '.\,l.p {8 ]
WEAr "-'l'l."l:.. '|l i"'\. hl,".'l.'-"!.' ;l"L] L ll!':‘-nlt rusy,
:m||_. mmaybe most mmportant, it hasa
beauty and warmth thatare hard to
resist. After i was cast, machining the
skew Block plane involved the challenpes
of milling compound angles and holding
odd shapes. The firstyear he made only a
couple hundred planes and sold them all
through Garrett Wade. Gradually new
designs were added, as well as more
machinery and some employees,

A low-angle block plane and a jack
plane followed, All were specialty
designs, long since dropped by Stanley,
The Stanley #| was the next step,
because, as Tom tells it, *l wanted to
t'x'r“."."i‘("r'll. T W hiil gi'll."‘- il-ll'i.'l |'1'|i|;.‘;.!|'.ll_'\_ |:‘.-|.'r'|g |'|
F'\‘!.l“t""\..‘ T]:-t' T I |r|\|||'|'{'L| }".l!'rl'”'ll:i'll.}".'l.' (18]
r'l'l.l!'k{' d ].‘I.rl.'.i.' |'I|.|r'|'||1l.'i' ':'II il.ll."r'l'.ii. .|] r"'.'l.Tll"i.
L'il.i;'l |5rt':]Ll'rH. :il:l'.J 1[:“1'{.“'.-“\. .'|..” [l'.".'!r!'!.'
miniature in size, From there the Bed
Rock bench planes #602, #604, and
#605 followed.

The dozen or so designs in production
today are all based on classic Stanley
patterns. A question that comes tw mind
is what about the patents that Stanley
had on most of their tools and even
specitic parts of some, such as adjusters
and lever .,;1;“'" What Lie-Mielsen is
doing is no ditferent than what other
manutacturers did a century ago. As
patentsexpired (they last only 14 years),
l.':-t‘l‘_{"rﬁ rl:,":il..,!'ll\\.' h‘l T |'I.|. [ l"H' SLUICCESS r.'lil
designs. And while Lie-Nielsen's planes
are l".l:’lhl."-l (&g} 1|"||' A TTIE |.|.|."‘|i|.!|r'|:1-| ll!f' T
I wilerns are r|.'1 ilEt‘:] T ||.] r"-l"l'lL'_i”l.":"l I.'l\.j

bevond anything Stanley ever did. To

work better and more easily, plane hodies

are heavier, adjusters are desipned into

planes that never had them, much
thicker irons are designed into every
plane, and all parts are machined and

EZII.:-l i'1|'1|.‘|.|. Lo VETY ]li!.'_l‘l lGl..l:ll.i:.l!ll"-

MAKING

BRONZE PLANES

Tis make cast-metal }'l.l[ll‘h takes a
surprisingly modest amount of tooling
and technology, It shouldn't be
surprising, given that cast-metal planes
have been made foraver 150 vears, well
before Bridgeport vertical mills or
computer-driven machine tools were
invented. The steps involve casting the
body and body parts; machining the
throat, sole, sides of the body, and all of
the arcas that mate with other parts;
machiningand polishing the parts; and
assermnbling them all together, Although
it might not be high tech, making the
34 parts in a smonth ["LI[II.'. rmachining
r.I'H.'I'II ACC '|ir:]1{'[:|'. i!l]ld {th{'l'lli‘lll'li.":" r..l 111 1IN

a high-quality tool is challenging. To be

efficient at it and be able to F"'r-::ll{'l]Lt"

CONTEMPORARY PLANE

atfordable tools makes it more
challenging still,

At Lie-Miclsen Toolworks, raw
materials literally come in the back door,
move through the various departments
as they are cast, machined, and finished,
and move out the front door as
completed planes. What [ didn't expect
is how raw the materials actually are—
ingots of bronze, brass and steel rods, flat
bar stock for the irons, and cherry planks
for the knobs and handles (see the photo
below). OF all the parts on the #G04
bench plane, for instance, only two small
Phillips-head screws aren’t made right on
the premises.

Well before the casting or milling
comes the careful designing of each tool.
This involves the skills of a patternmaker,
who makes a wooden pattern and mold
of the tool The pattern is essentially a
wooden version of the plane; each part
requires a separate pattern. [t's more
complicated than that, though, because
the hot metal shrinks as it cools. Some

To control quality,
almost every part of
every plane s made
in Lie-Niglsen's
small factory from
raw materials—
mgots of bronze,
brass, and stee
rods, flat bar stock
for the irons, and
cherry planks for
fhe knobs and
handles.
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metals shrink more than others—cast
iron less than 1% and bronze about 4%,
The wooden pattern has toaccountfor
this shrinkage. Then there is something
called “draft” which is the tapet built
into the patts sothat the |‘l|:|..~11|..' pattern
made from the original can be more
easily removed from the sand when
making the sand mold for casting,
Bevond this, the patternmakeralso has
to design the patternso that it can be

Il and not leave thin sections

castwe
incomplete.

Plastic versions of the plane are cast
trom the mold of the wooden partern.
Depending upon their size, a number of
plastic planes are attached towhat is
known as a matchboard, a 16-in-square
wooden Board, This is the pattern the
actual casting is made from. It's also the
patternmaker’s job to lay out the path
that the molten metal takes. It enters
through a funnel-shaped sprue, flows
along the runner tilling the cavity of
individual planes, and proceeds into gates
connecting the parts, Each casting also
has a riser, usually behind the thickest
part, that is a reservoir of molten metal
to help compensate for shrinkage.

Making the sand molds and casting
the metal is ancient technology. The
sand is avery special natural sand that
looks and feels like fine black loam. It has
to be fluffy to dissipate the air displaced
by the molten metal and moist enpugh
to hold its shape. The matchboard is
dusted with talc (to help release it from
the sand mold} and captured between
two halves of a mold that is filled with
sand and tightly tamped. Separating the
molds releases the matchboard and
leaves a void with exactly its shape,
complete with runners, gates, and risers
Thesprueis cut in; and the mold s
ready to be poured,

Depending upon the size of the plane,
only between a dozen and two dozen
I."'lﬂl-ll."‘:\- are Castam ome por, in about six
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maolds. For smaller parts such as froes
and lever caps, far more can be cast ata
time. The pour is a drama of intense
white heat and ”-.ux'in;_{ molten metal

The entire vessel holding the golden

ligpuid bromee glowsa bright orange

whu'n |'|Ih F"'.I;ll‘d Frorm '||'H' ::II".':1._II. L ] |'-l:'|l'

are no 1 |'-. il'lj.:_hl'l.l.’ IrLH.. i'll'n!\.' 1 |'.'l'-. L ifet

cinoeniration of Two men friur i.'l.‘:'I ll':'i'

metal as consistently as possible, Tusta

short while later the molds are knocked
apart and the process is started again.
From the time the individual planes
are cut apart until the plane is boxed and
shipped, every pair ofeves is checking for
quality. A slight pit in the casting, an
asymmetric shape, a surface not perfectly
milled—almost anything can send a plane
back to the toundry. The acceptable
castings are stress-relieved in an oven, for

Plane bodies and
other parts are cast
m small batches in
tradifional sand
molds. The heawy
bars aicp the molds
prevent the sand
from buckling as
the molten metal fills
the rnohd.

Aseach rough cast
ng passes through
the machine shop
getting is body
milled to size, its
sale-ground atl, and
its throat openad
operators constantly
check folerances

and quality.



just the same reasons that wood is
seasoned before it can be reliably milled
and worked.

From the foundry the planes pass
through the machine room. Using old
Bridgeport milling machines and a
handful of computer-controlled lathes
and vertical mills, all of the important
surfaces of the casting are machined. The
throat is opened, the bedding surtace of
the frog is milled, the sole and sides are
surface-ground flat, and holes are drilled
tor such things as frogscrews and rods to
secure handles, A steady stream o lever
caps, adjuster vokes, frogs, and many
small parts is also moving through,

Plane irons are among the parts in
motion. Lie-Nielsen irons start out as bar
stock, which is cut to length, shaped, and
beveled. Their irons are good not because
they use the best steel (there are more
expensive alloys available), but because
they take great care with the next step—
tempering. The irons are hardened in
small batches in a salt bath, a vat of
molten salt about 1,500°F, and
quenched in a 55-gal. barrel of water,

[t's the same process as hardening steel
red hot with a fire, except that it's far
more predictable. From there the irons
go into an oven to draw the temper. The
hardening warps the irons slightly. They
are surface-ground flat, the edges are
trued, and the bevel is ground and,
finally, honed by hand.

Al the while in the woodshop a crew
is turning knobs, shaping and sanding
handles, and stuffing the few planes that
require it. Another crew is grinding,
polishing, and hand-filing the completed
metal parts. In the machine shop, parts
such as lever caps are assembled, The last
step is bringing all the parts together and
assernbling the Finished plane,

By the time a Lie-Nielsen plane is
shipped, many eyes have looked at it
through the dozens of separate
operations that went into making the

parts. [f one thing above all distinguishes
these |:1n|'.1r'|t}:~'.J it's their high r.]l.].‘l]i!.'_','.
Everything about the way they are made
contributes to the quality—small

batches, manufacturing nearly every part
on every plane, and trying new
techniques to constantly improve the
Finished product, Very few of the best
tools wear out, except under the hardest
conditions and constant use. These are
some of the best tools, destined to Jast
many generations and give pleasure and
satisfaction toall who use therm. To those
disappointed with the mediocre quality
of new tools, Lie-Nielsen planes prove
just how good a ol can be,

Jett Warshatsky:

Modern Norris Planes

Jeff Warshafsky started making planes
cut of frustration with both new and old
planes. While working with lan Kirby
making furniture, he was introduced to a
Morris smoothing plane: It worked better
than any of his Record planes, but as he
told me, “I liked the plane, but not the

COMNTE
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adjuster.” Still, he went to buy one, they
were expensive, and "they all needed
work.” So he setout to build his own and
improve on the original. Being
mechanically minded and an optimist
didn't hurt.

Luckily his brother, a manufacturing
engineer, guided him through the
difficult parts. Jeff made a mahogany
pattern and sent it of T to have one iron
plane cast at a foundry, He milled all the
important surfaces on a small Bridgeport
machine while he thought about how to
redesign the adjuster, For the iron he
used a special alloy, cryogenically treated
to hold a keen edge (see the sidebar on
p. 240). Anyone familiar with Morris
planes, quite possibly the highest
evolution of the plane, will understand
something of the high standards Jeff
expected. Whether he succeeded or not
is a matter of opinion, but by then he
had the urge to keep making planes, “If
I'm interested,” he thought, “then maybe
someone else 15"

An ad in Fine Woosdworking magazine
generated some sales. Jeff tried to sell the
idea ta the larger tool catalogs with no

Reed Plans
Company made
lour sizes of bench
planes. Shown
here are its heavy
bronze smoother
pallarned atter
similar Madris
designs and a low-
angle biock plane,
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CRYQGENILCS

£ 1 told you that Freezing about it from a woodworker hose last 6 months? Each
vour plane irons is going to  friend who supercooled his company has its own
make them take and hold an chisels with good results, technigque, only adding to the

edge a lot better, yvou might
not believe me. I'm not
exaggerating the results, but
there's a little more to it than
popping your tools in the
freezer. That is unless yours
happens to be set for -310°F.
Cryogenic tempering has
been done commercially since
the early 1980s. [ first heard

To end up with a
finished plane fraa
of casting defects,
Jatf slarted with
oversized castings
made from awooden
pattern, Allar many
hwours of milling and
hand filing, the
plana body (shown
iri thie foreground)
was ready for its
wiooden infill.

luck. It wasn't until he met Robert Major
of Mahogany Masterpieces that Reed
Plane Company really ot going, Jeff
chose the name, by the way, because it
sounded quite Fitting to a company
making English planes. Robert Major
wanted to sell Jeft's planes, He sugpested
casting them from bronze, making
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When [ tried out the super-
cooled iron in a Reed Plane
Company's smoother, [ was
convinced there was
something to it

Cryogenics seems as much
magic as science. How else can
you explain a process that
gives musical instruments a
clearer tone or makes panty

different sizes, and marketing them in

individually fitted mahogany boxes along
with shavings the plane had cut.

While it was exciting to be making
planes, it was demanding work. The
planes had to be perfect. Mot so romantic
were the hours it took milling oversized
castings beyond possible casting defects,

mystery. Essentially, for less
than $2, you can have one of
vour plane irons slowly cooled
ta-310°F in liquid nitrogen.
It's held there fora day and
then warmed to +310°F, What
you get back is an iron free of
stress, and while it's no harder,
it is permanently more
resistant to wear. Quite

simply, the edgelasts longer.
Microscopically, the austenite
component of the steel is
converted to harder
martensite, Easier to
understand is to think of it as
an extension of the heat-
tempering process, where
beneficial changes happen
from a deeper “quenching.”

the handwork making and fitting the
wood infill and adjuster, opening the
throat, and polishing evervthing, In the
end, he made a little over 100 planes
befare Mahogany Masterpieces wentout
of business. Jeff's life and interests
changed, too. He realized there was too
little profit to continue, but by then he
had the satisfaction of knowing he had
made many beautiful planes.

Jamestown
Tool Company:
Planes as Art

Jay Gaynor and Joseph Hutchins had a
similar romantic idea about making
English planes. Like Jeff Warshafsky,
they had little experience. Joseph had
built some furniture and knew about
wooden planes and hand tools, Jay's
interest in tools was more as a historian,
as a curator of a tool collection. Mot long
after they met they took over lay's
basement, and, working evenings and
weekends with tools that were not



particularly sophisticated, they built
planes as beautiful as any ever made.
As Joseph explained, “We attempted to
make tools as art in much the same way
that Spiers, Morris, and Mathieson did,
with shaped yokes and curving plane
sides beyond the functional.” Overthe
next three years they made about 50
planes in four patterns: a miter, thumb,
shoulder, and chariot plane,

Each described the adventure as
“diving into new things, learning
patternmaking and all of the steps to
making a plane.” There were a lot of new
techniques to learn, The Frst step was to
make a wooden pattern, based on planes
that they borrowed, and then urethane
castings of it {with glass beads to give the
body rigidity). A local foundry cast them
in bronze. They milled the inside
surfaces, sole, and sides, soldered on a
steel sole, and then began hours of hand
filing, fitting, and finishing. They had
help trom some friends making guns
who advised them on finishing
technigues and how to inlay the wood
infill common on all of their planes.

What distinguishes Jamestown
planes is the care with which they were
finished. Finishing took 25 long as all of
the rest of the manufacturing, It's easy to
understand why. Every edge was shaped
with a file and sanding sticks and then
polished. Each tiny pit in the casting was
chiseled out, a small piece cut from scrap
from the same casting {each saved and
numbered in a box} was fittoit, and the
surface was peened over to make an
invisible repair. Screw slots were always
aligned parallel with the sole or with
each other (as scen on the chariot plane
in the bottom photo at right), This
meant using special Fillister-head serews
and turning them in tight, marking the
screw slot, backing the serew out, milling

Jamestown Tool Company set out to make planes as art, as beaufifl as the fraditonal Brifish
1ools that served as patterns. Thay made lowr different planes, including the low-angla mitar
plane shown here. (Photo courtesy of Jamestown Tool Compary.)

it tlat, filing a new screw slot, and finally
tightening it once again. Every detail was
important.

The final test for each plane was to
take an end-grain shaving from an oak
plank. The final test for Tamestown Tool
Company was that it was economically
unsuccessful. [ doubt that Jay and
loseph ever really expected it to be. Far
more captivating was the romantic idea
of making planes patterned after some of
the most elegant tools ever made. Their
planes are a testimony to that vision.

Meeting these plane makers has
convinced me that making planes does
not have to be a dream. While there
might be a place for more small
companies like Lie-Mielsen Toolwaorks
making 10,000 or so planes a year, the
rewards can be just as satisfying making a
tew planes for yourself. And who knows
where it might lead?

CONTEMPORARY

The caratul alignment of the siots n the
scraws thal secura the adustabla thraal

in thizs chariod plane is typical of Jamesiown
Tool Company's attention to every detail
{Pholo courtesy of Jamesiown Tool Comgany. )
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BUYING PLANES

If a tool appeals 1o me 1 keep it. Afterall, it can always be sold tomorrow—

or the day after!

Wen I think about buying planes,

iy first thought is always of old tools,
Old tools appeal to many, but for
different reasons, Some, like myself, are
users. | like the feel of a tool worn by
some past crabtsman—a tool rich with
history From an earlier age when hand
tonls were deeply valued and each was
built with quality and care. Today, few ot
the hundreds of different planes once
available are still being made, and sadly
mast are not that good. Yet there s a
nearly endless variety of old planes 1o
discover, to tune for use, or to search
for—just for the pure fun.

Others loveand collect old tools out
of curiosity. Some are attracted by the
beauty and variety of the tools alone.
Others teel a connection through the
tools to their trade and the working
methods once used. Tool historians and
others study tools to understand specitic
trades, their traditions, and how tools
changed the work, and the work the
toals, As little as 30 years ago there were
Few books about old tools, their makers,
and how they were wsed, Today, with
more collectors and more interest, our
knowledge has grown of how and why

many af these tools {'w}| ved.

Oid toois have 8 beauty and appeal that new tools lack. While it
would be hard 1o build a boal wilh these lools as the mside id of one
of these boys' ool chests suggests, the fools reflect the smpla beauly

of woodan hand tools

—A collector commenting on the “squirrel syndrome”

Buying old tools to use is deeply
satisfying. One of the most astonishing
stories told to me recently by someone
selling new toals was how of ten he heard
people express fear about buying old
tools. Perhaps they imagine a Fraternity
of dealers trying to get top dollar for
waorn-out and less than usable tools. This
isn'tentirely untrue; some of the most
expensive tools are a little worn out,
mostly because they've had long, hard
lives. But these aren’t the tools you'll
want to collect to use anyway. Usable and
useful tools are to be found everywhere,
for prices of ten lower than new tools.
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Evary large flea market has someone selling to of, N [his case, the anlire flea market s tools

So many planas were made gver the past 200 years that you never know whal might tum up

Bargaining is part
of the fun al flea

This chapter is a guide to where to look
tor good tools, what to look forand to
avoid, and where it can lead it you love

old tools a little too much

Buying Planes to Use

When | tirst started collecting planes
over 25 vears apo | asked Vern Ward,
one of the oldest and most respected
dealers, for some advice, By then | had
acquired the usual Stanley bench planes
and wanted to buy some of the more
specialized planes for my furniture work
The market was still a little bit mysterious
o me; [ wondered if 1 would pay too
much orget tools hard 10 tune and
actually use. His advice was to “{ 17 Buy
the best planes available. (2] Buy the
tools you love. (3) Look everywhere
from dealers, auctions, flea markets,
barn sales, wherever” [t has turned out
Lo be sage advice

(1d planes are everywhere. Go to any
barn sale, Hea market, or country
auction and you are bound to findat
least a few wom-out molding planes, or
quite likely 3 whole lot more. Most
common are the planes that many trades
used: cast-iron bench and block planes,
and wooden planes like smoothers and
simple plows. Literally millions were
made through the 19th and mig-20th
centuries, Less common are planes for
sptE \'I“L t.IHi:\" (414 ’.|';||,]||,'-‘. S || as
coachmaker's, furniture maker's, or
cooper's planes: The most rare (and
expensive) are early planes, both wood
and metal, with l.'.![l:\'\. attempts at
patented or unpatented improvernents,
or ones that were never made in large
numbers because they were very
specialized, proved unpopular, or were
expensive [ the Stanley #2 block plane
for example). The best planes of this last
catepory always fetch the highest prices

Competing for all of these tools are

users, dealers, and collectors, Rarchy is



there a pure distinction between them
Dealers can be users and collectors, too
Collectors become dealers when selling
off excess planes from their collection,
And a user can easily become a collector,
and then a dealer selling some of the
surplus. What hat any of them wears on
a particular day depends on the tool,
how much money they have in their
pocket, and how much discipline they
happen to have

Vhere to look for planes depends
upon how much time, energy, and
TTOTIEY 'l.'.'llll"li'lr_""l'l('l: (%) I'l.l\."l' I..l.'l-.'.'l":'li'r'l
.\,llfk_‘l INEXPENsive I:"I-.\_IEII"'\- ©an !"':' I'-"l.lrli.l at
III'.l ::1|I.".II\.|'!"- \..I:'.‘I .I|I|| I'.-.=.r'|' "'\..'Ill""\._
country auctions, and sometimes
antigue shops selling things other than
tools. [vou are looking fora #4 bench
plane, any of these sources will turn one

, e
up at a reasonable price, but it will take

some energy and time. By just keeping
an eyveout over r.ll'."'-'l.‘::.l"\ I've ton ||'|i.| a
number of interesting planes where |
least expected. And while its still

possible to fHind a rare tool for a bargain,

books and price guides have educated

more and more people to the value of
old tools

For the less common and rare tools,
dealers and specialty auctions are the
hest sources. This is the easiest and most
direct way tot ind the tools you're after
but there are fewer bargains. Expect to
pay a price consistent with the market.
["-.'..-. ing from a dealer you get the benefit
of his advice and of establishinga
relationship that can mean other
desirable tools coming vour way, Maost
dealers will bargain or sw apand IHI.".‘I."
an ove out for tools vou are looking for
Some have tool lists they send out 4

number of times a yeartor a tee

Daaters ara a good source of all tools, Irdm
the commaon to the unusuwal, but expactto
pay the market price, This dealer specializes
in malding planes

At any ool auction thare's just as much of
the action in the parking kot Dealers and
“tailgaters” sell tools from lables or right out

ol tha back ol thair cars

Some tool auctions include shows
that attract a wide array of dealers
showing some of their best tools and
hottest recent Finds, This is the best
place w see and feel some of those planes
vou haveonly seen in books and 1o talk
with other interested 1ol people. It's
why | jokingly refer to auctions as my
“continuing education” about tools; In
the |].L1'ki| 18 lot there are ot ten a huge
number of “tailgaters,” either selling out
of the back of their car or from small
tables. The prices are competitive and
there are literally tons of planesto look
aver. But it's at the auction that the real

excitemnent happens.
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One of the first
auchionsers to
specialize in tools,
Richard Crane
attracts buyers and
sellers from as far
away as England.
He has an annual
spring and fall
show and sale and
six couniry tool
auclions in hs cow
barn in Hillsbora,
MNew Hampshire,
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BUYING AT AUCTION

At most, something like $3 million
worth of tools pass hands every year at
auctions, through dealers, at flea
markets, and at similar venues, This isa
tiny part of the antiques market, barely
equal to the price of one Impressionist
oil painting. To understand all of the
plavers and forces coming togetherat a
tool auction, | talked with auctioneer
Richard Crane. Since the early 19705 he
has been a major player in the tool
market, selling everything from box lots
of parts to the most expensive and rare
tools. Today he has an annual spring and
fall show and sale, and another half-
dozen country auctions at his cow barm
in Hillsboro, New Hampshire. Dealers,
collectors, and users come from
throughout the United States and From
as far away as England to swap, sell, and
share stories,

Richard started selling tools almost by
accident. Some tools were in among the
lots at one of his country auctions, and as
it turned out he sold them for a high
price. Knowing a good thing when he
saw it, Richard found maore tools to
auction, including some of his own
When Lee Murray became a partner,
they auctioned off Lee's tool collection
{which filled a threestory barn) to avoid
any conflict of interest. [t took buyers a
while to find them so far off the beaten
track, but they did. At auctions they sold
everything, or as Richard tells it, “If we
couldn’t sell "em, we gave "em away,”
That got people's attention, It wasn't
long before he specialized in tools and
gained a reputation for satisfied sellers
and buyers alike.

Tools come from all over. Lee Murray
travels to see collections the owner (or,
sadly, often the widow) would like to
sell. Rarely will dealers buy a large
collection, because of the large up-front
expense and the long time it might take



to sell it all, More tools come From
collectors trying to focus their collection
or to part with tools that nolonger
interest them. The commission is a set
20%. Dealers with rare or special tools
put them up for auction in the hopes of
getting the best price, or use 1t asa |'||<|l..'1.1
to unload surplus tools anonymously
And at any auction you'll Find the tools

that arg¢ ‘\.l.'ll'l'|l'l.'lr'||_'1'|‘i-€' 5 '|"lrl.'||".'!l.'r'|'l—l'1-=."|'|'ll'

n 150 & :"li’hi ORIy, a '|l:'l:'|| '-‘.'itil T PTOEHET

parts, or a hardly noticeable repair;
whatever the reason, an auction i asure
way Lo sell a tool Ui kly. Mot knowing
what you are likely 1w Find 4s part of the
Fun o auctions, bat it's also why the
advice “buyer bewure” is of ten repeated.
Buving tools at an auction doesn’t
need to be any riskier than buying froma

flea market or tool dealer, and it's far

by way to "know a

more exciting. The o
bargain when you see one,” as Richard

describwes it is to educate yourselt, He

sugpests picking up a few books and

learning about the tools, and talking
; i :
with other collectors and dealers. At the

ore the sale carefully

very least, b
nspect each ool you intend to bid on

I'he more yvou know, the more likely
vou'll get what vou expect

| was pervous and somewhat timid at

iy First Tew auctions—most people are,
As with many things, there are certain
procedures, and each auctioneer has his
own style. Before every auction the tools
are arranged in numbered s on long
tiakrles, Wlost ]u--l[lh' look more than they
toach, somaturally at first | was reluctant
even to pick up many of the tools, for
fear of dropping something or damaging

it. One day L got up the courage to take a

plane apart 1o chec I\ IL'-»-.'I."In‘l'.lli i, o
check the friog, and to check for repairs
(4] I'.Il.k\ L |'|1'I'l' '|.|'|'\.". .'."I:Cl'l’. IZ"'I.' |'.Il.|l..:'-.'|.
Mow | Freely pick up and take apart
whatever tools interest me, even anes [

don't bid on.

Al auctions yol
never know who
might e bldding

againsl you—users,

CL

3l
ediers

collectars

Hmelimes

EVEN MUSeLEmMS

When it comes to bidding, it'sa
matter of style and discipline. The surest
way to walk away satistied (and not
kicking vourselt tor buving something
vou don't really need for more than vou
had |'||1|,!<'._5 bar)is to set limits at the
beginning When I'm examining the
tools betore theauction Twritedown the
maost 'm willing to pay for each one that
interests me. Then [ stick to it

":Il.:-l.l T'es |"-:l.|u.5illl.'. aAgainst l.l:'l'.li'l. LS,
users, dealers, even museums, each with
their own ideas about what a tool is
worth, A lot of things can affect what the
tools are worth on a given day, [n
Richard's experience, “If the stock
market was up yesterday, I'll have a better
sale today (higher prices).” Collectors
i'll"."-'i’I'n':'\ SEeTn T I"I<|"."." the most money to
spend. Two who want the same tool can
push the price to levels that will amaze
you. At auctions that attract dealers
trom different regions, their bids retlect

what tools sell for back home, or whata



collector they represent is willing to pay,
Usually, watching the dealers will give
vou a sense for the market price. They
expect to makea protit by buying low
and marking it up one-third to one-half.
Don't worry about scratching vour nose
and buyinga $ 1,000 ivory-tipped center-
wheel plow, get into the exciternent and
bid on something,

There are two other wavs o ]Juy
planes at auctions: through a dealer whao
will bid for you on specific itemns
[whether you are there or not), and from
special auctions conducted by mail and
phone bid only, Dealers bidding for you
charge a small commission and will
even ship the tools to you afterwards.
The risk is buying tools sight unseen. For
a mail/phone auction there is a catalog
with descriptions and photos of all of the
lots. Then through an ingenious system
{obviously thought up by a tool dealer),
you can <all in up until the last day to
ti'l L"ﬂ_k AT WO l"ﬂ{i.\_“! it]’ll.,l. et thL'm at

vou like.

THE INFORMED BUYER
The key to success in buying old planes
{or any tools for that matter) is to
educate yourself. It's easy to read the
short descriptions in a new tool catalog
and get a fair idea of what you are
getting, You know the plane will be
complete and in working order, or at
least you can send it back if it's not
While some dealers and auctioneers will
take back unsatisfactory tools, more than
likely once vou buy a tool, it's vours.
Quite possibly it's this fear that deters
some from the old tool market, It's
uniders I'..;uu‘l.:ihh"; after all, who wants to
spend 8100 0n a plane and find out that
it's missing important parts or is

unusahle for some reason?
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When plane hunting always carry a
reprint of the classic Stanley catalog #34,
originally printed in 1915, Every tool is
described, alongwith exploded drawings,
descriptions of variations between model
numbers, finishes, and dimensions, and
often an explanation of how the tool is
used. Carpenters and others would have
had this catalog tucked into their tool-
boxes wo read during lunch—and
daydrearn about new tools. There are
many other such reprints and texis
about tools, some of which can be
bought from dealers who sell books
along with tools. The hibliography on
pp. 258-259 lists some of these, any of
which are well worth the investment,

Experience also helps. For a long time

before | bought any expensive planes, |

asked a lot of questions and looked a lot.
Istill can't tell a Bed Rock #608 type 3
from a type 6, nor do | really care, but |
can recognize if a plane is complete and
if the parts are roughly the same vintage,
The more valuable the plane, the more
you need to know, Planes obviously vary
widely in quality and styles, but even the
same models changed over time. Usually
the price will reflect seemingly small
differences, such as an added ¥4 in. in
length, a certain style adjuster knob, or

a frog factory-painted orange. Most of
these subtleties mean more to collectors
than to users.

Ta Further illustrate my point,
imagine that I've put two planes in front
of you that look identical. Both are basic,
inexpensive homeowner bench planes,

The key 10 suCCess
mn buying old tools
iz education and
experience. Ask
questons, read
books, or bring
along acopyofa
reprinted Stanley
catalog, 8o that
when looking
through a box of
tools you'll know
what to look for and
what to awoid.



with simple modern lines and painted
gray-blue. One is a Defiance #3 and the
other a late-series Victor # 1103, If you
saw them at a flea market, you would
expect to pay no more than $20 for
either. That's what the Defiance is
waorth; the Victor is worth more than

% 1,000. There would be no way of
knowing how valuable it is without
experience and knowledge.

Dealers are another source of
information and help. While they are
ultimately trying to make a living (or
support their own tool collecting), it's to
their benefit to help you learn about the
toels, They want you to come back and
buy more someday, Don'texpect a lot of
help on tuning and using planes; most
know more about their history,
subtleties, and scarcity.

Patience is another key to plane-
buying satisfaction. For the most part,
these planes are manufactured items
(some of them by the millions), and
another is bound to turn up somewhere.
Ewven the rare tools show up regularly at
the bigeer shows and sales. Part of the
thrill of collecting old tools is searching
for them and waiting for the right one
to come along—one that appeals tovou,
is in good condition, and is at an afford-
able price.

WHAT TO LOOK FOR
AND AVOID

As a user starting out you'll likely be
looking for the basic planes—common,
functional bench planes. There are so
many that vou'll be able to choose just
what youwant, risk less than whata new
tool would cost, and get a premium
plane. The nextstepis buying less
common and more expensive specialty
planes, such as shoulder rabbet planes,
dado planes, scraper planes, and compass
planes, The third step, should vou take
it, is collecting some of the rare and

I your search for planes, you're apt to fnd:everything from the commaon fo the unusual, from

standard caslron banch panss o thesa woodsen comice PRATHES

costly planes such as a Stanley #9 block
plane, a #3532 shoot board and plane, ora
Morris AS smoothing plane. By then
you'reverging on being a collector, If
you know how w buy a pood #4 bench
plane, then the next steps just take more
experience, knowledge, and patience
The tirst test is to pick up the plane
and just feel it in youf hands. Naot only
will this giveyoua sense of its balance,
|}|.|=. i’ll‘-ll I'II'.}'I\:I".'F l|.|-||'\' Lte ..I.]:.d kl’lL!l"‘ |l:‘|'[
.".lll.[l:";.l:ll'}' 31'“]'|1|.PT.|:| i]l]d F:’i'lli!:l‘ll'd. ar ljl.'l
1|‘||':|.' +("|'| |'i'l|'|"|t"I rﬂll}:l‘l CH ';.]I.ii"'i:lt\ll [ I.I.LLH"I.'.
or r:']J'r]ir{'-.E? Part of the l'H'LILIi:.- of alder
]‘ll:nu"{ is the l“-l.'.uutiru”}' sl I..i.]."ll."d and
polished rosewood handles. While loose
handles are no problem (see pp. 52-53),
I wouldn't buya plane with cracked,
chipped, or repaired handles if [ had a
choice. Such planes will be less
expensive, but making or buying a new
tote or knob will take time and add o
the cost. And when it comes time to

resell, a repaired or replaced handle
devalues the plane.

Look the whole plane over, Does it
look complete? Bench planes are fairly
simple to evaluate, but when buying a
rabbet plane, for instance; empty
threaded holes will clue vou to a missing
depthstop or fence. Do the parts look
natural together? Look for cracks and
chips, especially around the throat,
Grime coating a plane can conceal
cracks. Hearing a hollow ring when vou
Tap the ]’KMJ:;‘ with your knuckle rr1':Hh1
indicate a hidden crack. Chips devalue
the '|'I|:1I'|l‘ but, except for ones along the
throat, don't affect the per formance,
However, chips along the sides that your
hands will rub against while using the
plane are uncomfortable.

Inspect the sole for wear and bad
scratches, Most used planes (and new
ones, ton) are going toneed some lapping
to polish and true the sole, so expectthis,
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PLANES TO BUY FOR THE SHOP

he planes listed here are useful in

nearly any woodshop for a wide
range of work. The Stanley numbers
refer to specific planes commonly
available or can be used w compare sizes
with planes by other manufacturérs.
Many of these planes are available new.
All of them can be found in the used
tool market witha little luck and
patience.

The list is very flexible and should
be used as a guide only. What planes are
usefulto vou ultimately depends on the
kinds of workvou do. Every craftsman
should have at least one of the first six
types: the rest can be bought as voo

need them

Bad scratches can be lapped out, but
they are rarely too deep to cause
problems. | try tocarry a straightedge
with me to check the sole for flatness,
nevertheless. Often the seller will havea
square handy. Hold the planée up to the

light and sight under the straightedge as
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= Block plane, a #6012, #9%:, or Lie-
MNielsen low angle

+ Smooth planes, #4 size for rough
smoothing and a heavy, fimely made
plane such as a Morris-type Bed Rock
#604 or #6042 or a Lie-Nielsen #604
for finish smoothing

Tack plane, #5 size

Jointer, #7 or #8 size

Rabbet plane, a basic bench rabbet
#78 or a heavier #289 with a skewed

Iron

Hand-held scrapers, square and
“sooseneck”; and #80 cabinet scraper
{or similar handled scraper)

Router plane, #71 or #271

Two spokeshaves (straight and round
soled)

Shoulder rabbet plane, #93 or #42
(etther also functions as a small chisel

plane)

Bullnose rabbet plane, #75, #90, ora
beautiful British example by Preston
or others

Bench rabbet plane, # 10or #1042
(smaller version of # 10 and more

-

scarce)

Marrow dada plane, #3094 or #39%

ora wu-:‘u.h'n VeTshon

Chisel plane; the small Lie-Nielsen
version of the #37 is a wonderful tool

described in Chapter 4. The truer the
sole, the less work it will take to tune
the plane.

With the plane still assembled, move
the adjusters (if there are any) to see if
they work smoothly, Rotate the depth

.J-LJ illh'l.i.'T lI'IE”L]_Hl'I a3 W il.!l' 1'HI'.HI."1.I| |.l1'| |l."!'

* Medium-diameter spoke pointer and
a simple pencil sharpener

* Side rabbet plane, #79, or #98
and #99

* Miter plane or low-angle heavy plane
for shoot-board work

* Scrub plane, or retuned smoaoth or jack

* Various sizes of side bead planes
(¥w in., Yain, ¥in, and Y2 in), or #45
combination plane

» Range of wooden molding planes,
hollows and rounds (three or four sizes
of each)

* Beading tool, #66 with cutters

» Compass plane, #20 0r #113

* Chamfer plane or shave, any pattern
Although [ don't own one myself, many
craftsmen rave about the Lie-Nielsen

low-angle jack plane. They recommend
putting it near the top of the list.

Planes best for children

* For the youngest kids, a finger plane
#2001, #1000, or# 100

= Block plane, #102 or Lie-Nielsen low-
angle (basically the same plane)

*» Spokeshave or set of inexpensive small
bronze spokeshaves (three)

* Bench plane, #2 or #3 size

any looseness or roughness from
damaged threads. [t's rare that the cast
yoke capturing the brass adjuster wheel
is broken, but check it all the same. [f the
plane looks good so far, take it apart.

First look at the frog and the setscrows
that secure it to the sole and, on planes



that have it, the screw that adjusts the
frog's position. It helps to have a
medium-sized flat-head screwdriver
handy. Rust covering the frog or screws
indicates the plane has been sitting in a
cellar or unheated garage long enough
that the screws might be frozen. Try
turning the frog adjustment screw first
to see if it's free. If vou want to be very
thorough, check that the frog setscrews
are not frozen or stripped. If you get this
tar, you might as well remove the frog
and inspect it. It will need a thorough
cleaning, but is it complete and
unchipped? Check that the screw that
holds the iron and lever cap in place is
tree, not bent, and that the head is not
damaged.

What do the lever cap, cap iron, and
iron look like? Irons are replaceable and
often were. If there is less than aboutan
inch of iron left before the slot, it will
need to be replaced again before too long
if the plane is used a lot. The steel is
sometimes sof t close to the slot, too.
Most irons will be discolored with a
slight amount of rust, but definitely
avoid an fron with a rusty back or one
that's noticeably pitted. Such an iron
will take haurs of lapping and even then
not sharpen well, Neither the cap iron
nor the lever cap should be too rusty,
chipped, or deformed, but, like the
iron, these parts can be replaced if
need be (though not always easily or
inexpensively). The locking lever on the
lever cap should work smoothly. Check
that the screw that secures the cap iron
to the iron is not stripped and that the
slot in the head is not too badly worn.

I wouldn't worry about the cap iron
titting the iron, since few craftsmen
either knew about or took the time for
this important tuning step.

Before you buy, inspect the plane carefully for cracks and mismatched or missing parts.

There are other subtle things to check
bor that increase the plane's value, [s the
plane complete with original parts? This
is sometimes impossible to tell without a
lot of ex perience, because even at the
factory older parts were sometimes fitted
tothe newest model. My Stanley catalog
helps here, but lalso look tor consistent
patinas and matching patent dates (if
any) on the iron and plane, Look at the
japanning, the black "paint” coveringthe
unmilled areas of the casting. Japanning
in Finecondition adds to the plane’s
value, although it in noway affects its
use, The finer the overall condition of
the plane, the higher its value now and in
the future,

Inspecting potential planes will take
some time, but it will Further your
experience and help you end up with
some satisfying tools, While most
problems are repairable, you'll haveto
weigh your skills, the amount of time

youwant to invest in making the plane
right, and the difference in price
between it and a perfect tool. The least
expensive tools can sometimes become
the most expensive.

[Fwou like a tool, buy it, Among my
many regrets are the tools o some
Tedasunm F:‘-'H'\-'ll:'l.l. 1]}?‘. ] el r-:'rr1-:':r1|'|-='r :rmnj.'
':'li 1h-.‘!r'|, i]ll. El]ij;‘.'llk A T L=( L'l'l!liil‘liﬂ”
Bed Rock #6807 that was sold when |
returned from a brief walk to “think it
over.” This isn't to say you should l\uj..-
everything you like: few of us have those
kinds of resources. But it's not :1|'ﬂf".1}'.~.
true that a better tool will come along for
a better price. Except for the more
commaon Stanley planes, most toolsare
different enough that some have more
appeal than others. Meanwhile you haye
missed cut on all of that time using and

enjoying the one you passed up.
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REPAIRS AND
CLEANING

There's an ongoing debate among
collectors about cleaning and repairing
tools. One side feels that tools should be
leftas found, with only the slightest
cleaning where really necessary. The
other side believes that tools should be
restored and <Jeaned to an as-used
condition, typical of a craftsman whao
cared for his tools, One thing both
sides do agree on is that overcleaning
ruins a tool's historic, aesthetic, and
monetary value,

Since | am buying tools to use, |
naturally favor cleaning and repairing to
the point the tool is Functional, As users,
we are less likely to buy rare or
historically significant tools (such as
early molding planes), both because they
are usually vastly more expensive and
because they are not always the best tools
tor the work. For rare tools such as these,
| tavor only the most necessary cleaning,
A complete cleaning runs the risk of
removing toal marks showing how the
plane was made and the beautiful patina
that only comes from vears of handling
and use. Stick to working by hand, with
mild solvents and fine abrasives, and
you'll run little risk of overcleaning,

Cleaning a plane is part of its hidden
cost. | usually start by taking everything
apart. | clean wooden parts with very
tine steel wool [0000) and turpentine, or
kerosene for really thick grime. Usually
a thorough rubbing will clean off the
dirt and leave the patina, but sometimes
[ have tolightly scrape a paint splotch or
dried-on glue, Fora finish coating | use a
mixture of boiled linseed oil and beeswax
melted together (to the consistency of
warm but lt:l‘}l, which | rub on and buff
off. Wooden planes finished with linseed
oil alone and stored in a damp place run
the risk of molding badly, since the oil
actually feeds the growth, A polish of
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shellac is fine, but generally you shouldn't

use varnish.

[ ¢lean and finish metal parts that are
not too badly rusted the same way, A
slightly coarser stee] wool removes more
serious rust. On parts such as the lever
cap and cap iron, | sand the working
edges with fine sandpaper such as 220
or higher. Fine wet-and-dry paper and
kerosene as a lubricant work well fora
final polish, Avoid overcleaning any brass
or gunmetal parts because it’s easy to
leave the patina splotchy and remove any
protective varnish. A wipe of the linseed
oil and beeswax Finish brightens any
jApanming.

Repairing the boxing on a maolding
plane or making other wood repairs can
be challenging, but it is rewarding,
especially if the tool is a bargain. Yet
mietal repairs can quickly become beyond
the skills of the average craftsman, |
would avoid most tools that need such
repairs in the first place, but occasionally
you'll Find a rare tool that's quite

Repairing cast iron
lakes axpernencea
and great skill o
do well and can be

quite coslly as a
result. Thasa three

repairs are of vary-
ingy cuality.

reasonable and worth repairing, [t's very
tricky to weld cast iron, especially where
the material is old and thin. There area
tew specialists who do ity ask some of the
bigger dealers and collectors for
recommendations. When you figure in
that even the most basic repair can be
5100 or more, perhaps the plane isn't
such a bargain after all. And, remember,
even the most skilltul repair is going to
devalue the plane somewhat and make it
harder to sell to someone other than
another user or impetuous collector,
Another downside is that it might not
work as well as it could. The alternative
is to keep looking and Find a "parts”
plane to replace the damaged part.

Investing in Tools

When vou spend hundreds of dollars on
individual planes, you can't help but
wonder about their value, say 10 or 20
vears down the road. If you heed Vern
Ward's advice to "buy the best,” you have



little to worry about. While some would
disagree about the value of buying tools
purely as an investment, historically the
high end of the market has grown
consistently. As users, we have another
distinct advantage to buying fine old
tools. What other things can yvou enjoy,
make a living with, and then sell for
considerably more than you paid?

When pressed about investing in
tools, auctioneer Richard Crane opines
that the value of tools has risen about
208% a year. Others think that this is far
oo optimistic for all but the very best
and rarest items. Driving the market is
the underlying fact that there is a finite
number of old tools. For some of the
rarest of these, maybe only one or two
survive. As for the most common tools, a
Stanley #5, for example, there might be
millions still around. Prices are always
going to reflect the basic law of supply
and demand.

Richard likes to think of the tool
market as astock market, with each type
of tool—levels, saws, planes, edge tools,
rules—as individual stocks. Some years
planes are hot, other years it could be
levels ar saws, “Buy some of each,” he
advises, “hedge your bet,” The same
advice applies to any collection,
especially one where the investment
potential is even being considered. A
collection that's too narrowly focused,
say, one of shipbuilder's spar planes,
might be valuable to yvou (and costly to
acquire) but be worth far less auctioned
offall at once.

Prices reflect only what someone is
willing to pay. Auctions most specifically
establish values that day and sometimes
indicate where the market is headed.
Lots of factors drive the market and
establish prices, such as the number of
new and old collectors, their disposable
incomes, the quality of the tool—even
such factors asa tool's size. Larger tools

are not always so appealing because they
are hard to move and display. Subtle
things like an original box or a clear
maker’s mark can increase the value of a
p|aru: twid LHimes or more,

The reality is that for most of us tools
are not the best investment. [t's hard to
make much money when the non-dealer
collector or user has to buy at retail and
sell at wholesale. The price has to
appreciate gquite a bit just tobreak even,
The market is just too small and
specialized. But then there are the
stories—nearly every dealer has one—of a
Flea market find that turns out to be
worth thousands. Richard Crane told me
of the “clunker” of a molding plane he
bought From a woman at a flea market
For $50. It turned out to be a signed
cornice plane worth $3 800. I've heard
about yard-sale Stanley # ls bought for

515 and early plow planes worth many
thousands bought for 300, Certainly
these kinds of tools can make you some
money, but it's more often due to
someone’s knowledge of the tools and
labor in bringing it to market, not a true
*investment.”

[ still feel that tools are a worthwhile
investment tor some, They might or
might not be growing in value as fast as a
CI, but the ones | own and vse in my
work give me a different kind of pleasure
than money in the bank. It's the same
feeling expressed to me by another
friend and collector: *T often think that if
my addiction had been horse racing
instead of toals, | might easily have had
as good a time, but would have a whole
lot less to show for it In that sense |
SUPRSE you could argue that toals area

good investment,”

ETANLE Y

An original box greally increases the value of any plang, To find the ariginal box for a rare
plane, such as many of the ones shown here, is avan more valuabla
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A faw of Scolly
Carter's miniaiure
planes are bench
planss, similar in
every detail to onas
like the brass-soled
smioalbar in the
rear, Thi larger of
these might be a
salesman's sampla

Collecting Planes

Whether or not you call itan investment,

it's atill easy to }".:j.' a few 11]:|.1'.{'k, and
then a few more, and bafore you know it
you're collecting, Perhaps you're the user
who buys some planes to build that
Queen Anne highboy vou've always
planned on making “someday.” The
process can be so subtle that, before long,
planes till every vacant space in your
shop. Some of us take Vern's advice to
"|‘1II'\_\,-' the tools Yo love™ too far

|".\'|.'r1_.' collector has his own stories
about how he got started, the first plane
l‘ll.' EJL?Ll'r"Fl.l.I ur I.‘l:l'!' rars onds hlf' Il.:ll.l.'ll.\J il'l
LT |Ik|:"|'\l\, F?:ln.ll.'l':‘!. ‘[Il't LITTL" |,'\.{ 1 |H' !.15r11'.-i:-1'
quirks | discovered among collectors is
|'|l.:l"|\ mat 1y Ca rl"l'.'l ﬁj ¥ |:l. :l]ll WS EVET '_||
movernent of tools tEH.'_I.' woild like to
awn :>u|‘1k'-.‘.:':j,'. More than one collector
discouraged me from photographing
rare tool, saying it would only revive
interest ar l'i.J BENer ate more ]1] ane '.';.Ijlh.

Still, for the rarest of the rare tools, you
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can bet thata number of people know

where they are and the chances of
getting them. Sorme wait years. Collecting
takes patience.

Collecting also takes judgment and
discipline. Few of us have the resources
to buy every plane we like, nor would
such a collection be very interesting,
Some of the finest callections ['ve seen
are modest, but they showed consistency
and judgment. The collection isan
extension of the collector’s interest not
anly in the tools but also in their history
and the society that created them. Most
never imagined where collecting a few
planes would lead.

SCOTTY CARTER,
COLLECTOR

[t's fairly obvious at any tool show or
auction that nearly all the buyers and
sellers are men. Tools from the trades
have always appealed more to the
masculine halt of the population,
probably because of man's long history
of designing, making, and working these

tools, In England there are a few woman
tool dealers, but here the few women
you'll notice are wives helping to run the
business and peddle the tools their
husbands are busily out buying and
swapping for, Scotty Carter stands out in
this crowd —as a dealer in high-end
English {and some American) tools, as a
long-term collector of miniature planes,
and as the white-haired grandmother
she is.

Itwas in her and her hushand's shop
in Portsmouth, New Hampshire, thatl
saw my first Morris plane many years
ago, long betore [ appreciated what they
were or could even afford one. [ would go
down into her tool cellar and buy a few
English molding planes or carving tools.
She always stocked an incredible variety;
they were good tools and inexpensive.
She is still in the same shop, a restored
brick and granite grain-storage
warchouse overlooking the waterfront.
Since her husband, anavid and early
collector of New Hampshire tools, died
in 1983 she has run the business alone,
She still travels to England a couple of
times a year to buy tools=finding a few
Morris smoothers or shoulder planes
among the more usual planes, chisels,
and saws.

With all of the beautiful tools passing
through her hands over the years, the
only ones she has been tempted to collect
are miniatures, planes no longer than an
inch or two, made from beautiful
materials and complete in every way.
Since she bought her first one in 1965
for $12, a tiny whale-shaped horn plane
lying on a blanket at the Amsterdam Flea
Market, she has collected perhaps two
dozen. “They're no different than other
antiques that appeal to yvou graphically or
for their form,” she explains. And as
maore than one collector has admitted,
“You don't know you are collecting until
one day you realize that you are.”



STORING AND DISPLAYING PLANES

Part of the joy of owning

and collecting fine tools is
showing them to others. Even
the most simple or basic tool
can incite curiosity and
interest. Many of the people
who visit my shop comment
on how seldom theysee a
craftsman at work, let alone
the variety and beauty of the
tools involved. And | have
just a small and specialized
collection. While glass
cabinets might be nice, the

most simple shelves or even
drawers can show of f your
tools handsomely.

As a user, | want the tools
[ need accessible. | store large
planes on the wall right next
tomy bench; a few areon
shelves, but most are arranged
in a bank of drawers just for
planes, The smallest are
housed in shallow drawers
with dividers. Medium-sized
planes and ones not needed
that of ten fill the center

drawers. The larse bottom
drawer is filled with molding
planes on end just as they
would have been in the
bottom of a carpenter’s tool
chest. Everything stays dust-
free and organized.
Dampness can ruin a good
plane. In a heated shop such as
mine, rust is never.a problem,
Other tools are not so lucky.
It's common to find planes
with pitted soles and irons, or

al |1_'.Zl'y[ I.:l.!"-'i'ﬂ'l.i '-‘.'11.]1 i |:|:,'|:'r UI‘I

surface rust, Wooden parts or
whole planes can mold or be
ruined by damp storage. Even
a dry place exposed 1o big
swings in temperature, can be
damaging. Metal cooled by a
chill night will condense a tine
laver of moisture on it as the
day heats up, causing rusting.
The best ]'-Ltu: tostoreany
toals isin a heated building or
(%111 !'l'lqi,“‘\.i'l'l:' T "".l.i\:.l".. (I hﬁl'll_'l'

i
Lem |'u:r.tl'.:r|* L1 [ ‘-‘.'\x'l bl

Drawers are an alternative for dusi-free and efiicient storage. They

mead 1o ba designed 1o take a lot of weight and 100l planes of vanous
dimensions.

Simpla shelves organize a collection o planes, keep them accessible,
and show them off, too.

Her complete collection is spread them up to show to me. “They don't vears. Some planesare obviously usable,

on a piece of black velvet laid out in the show up anymore,” she laments. She molders made to shape some profile

bottom of a low carton that once held remembers where she got each one or such as curved window mullions (see the

four six packs of somesott drink. The the different dealers who gave her bottom photoon po 187). Othersare tiny

display might not be elegant, but it's certain spectal ones, With her warm bench planes for working in tight places,

obvious that she gets a great deal of charmit's easy to imagine the triends and a tew resemble salesman samples.

pleasure from each tool as she picks she has made dealing tools over the All are crattsman-made, needed tor some

RUYING FPLANES 255



Intriguing objects
anly ananch or
two long, these
miniatre planes
are baaulifully
made from beach
and boxwood.

fine work where no commercial planes
were available. As far as she knows, only

the English maker Edward Preston made

small planes, though they were larger
than mast of these, Looking at them |
was awed by their precise workmanship
and Felt the lure we all feel For small

exguisite l::ll.':l;'{'\ 1s.

AN ADVANCED
STANLEY COLLECTOR
Scotty Carter's small planes would
disappear with hardly a trace intoa
Houston collection 1 visited a couple of
months later, | had met this collector a
few years betore at a tool show when |
was intrigued by the small number of
extremely rare {and expensive) Stanley
tools he was offering for sale—a hand
beader, #4'2H, and a blind nailer, In a
thick southern accent, he described
himselt as an advanced Stanley collector,
bt this in noway prepared me for his

206 CHAPTER THIRTEEN

collection. What 1 found was a Texas-

sized array of tools—planes, braces, rules
:II':'.] Measurimng il‘l"!LfI.I”]!.']Lr."\-. ||."I-|. |"!
plumb bobs, tool parts, and related
memorabilia, such as trade signs, store
displays (many with original tools),
andd caralops

he collection is mostly housed on
the top Floor of a small of tice building
l]'.il': atonet i'l':'ll' Was II‘\'!'I.E f.'-r |!r|l.l.='i| II.:
cotton "\..||'|'||'||I'h [r|!|1'. i].l:.!l."" |:.5.l.]E'I.|. at |I.'|l.'
I':l:'.l':l'.“:l.' ! -l."'“\'lrl I"..:\CL}I.I”'F'II:'. [ ‘IH” 1:‘||”:.|-:-:'-r
15 .li"-'l'l'.}': "1'|'|Hl.'|.'-—.'. I"Iilrr'l'l'i'l'lfll LS .I-u"ll.a
eclectic mix of pre-Columbian figures,

Thonet bentwood fu:lli'luu'. colorful

Art Deco lamps, modern Texas paintings,

religious icons, and glass cases filled with
small and special wool collections, The
other half of the floor includes a wood
working shop with a neat benchroom, a
small machine room, and a library
surrounded with old drugstore glass
cases Hlled with more planes and tools,

It didn't take long to realize the value
of this tool collection, both monetarily
and for its breadth and completeness,
Whaole sections of shelves displayed
examples of highly sought #2 bench
planes, showing the subtlechanges in the
Stanley line and comparing them with
similar tools made by Ohio, Sargent,
Chaplin, and others. Some shelves held
one-of-a-kind Stanley prototypes or two
of the only three known examples of
certain toals. The same thoroughness
and rarity was represented in all parts of
the collection.

This collector (who requested
anonymity] grew up in Jackson,
Mississippi, into a very old family, the
son of a doctor and avid collector of
medical paraphernalia. It was from his
father that he inherited a passion for
collecting, or “shopping” as he now calls
it, and an awareness of toals and
woodworking, He remembers being a
typical boy, “drilling my father's auper
into the dirt and planing the sidewalk.”
Gradually hestarted collecting pood
tools for his own use—planes, levels,
rules, and whatever caught his eye—yet
with less discipline than he wishes he
had then or now.

He collected by buying from dealers,
from auctions throughout the United
States and England, From parking-lot
swap meets and flea markets every-
where, all the while refining his high-
speed shopping technigue. From his
experience and careful study of the tools
he can recognize an overlooked part of a
scarce plane in a S0cent box of rusty
screwdrivers and hardware. Looking for
highly sought after tools in original
boxes, he has gotten his foot in the door
and into the cellar shelves of more than
one hardware store by asking for level
bubbles. “But | had no discipline,” he
treely admits, and he bought quantity
over condition. Often he would ask
himself if he already had four, why buy



A Taxas-sized collection of everything from the common 1o ona-of-a-

kind tools, Housed n glass cases are examples of #2s made by Stanley

and s compatitors, early and unusual block planes, rare Sargent

with irons.

planes, and collections of other interesting woodwarking tools

another. He summed up his passion by
quoting his wife: "the thrill of acquisition
and the boredom of possession.”

Where a passion for collecting can
lead wasevident when we visited the
cellar {or "concourse,” as they elegantly
call it in Texas) A huge area was stacked
with row after row of boxes, all neatly
labeled and mentally catalogued. Only
about half were tools, the rest were the
results of his wite's passion for collecting,
[t seems he became a bit of a legend at
one of the local Hea markets when he
bought an entire truckload of chicken
boxes, those heavy waxed boxes and lids
for shipping iced chicken parts. Each box
contained a dozen or more planes of
every variety: Bed Rocks, Baileys, #455

and #55s, Sargents, Gages, and many,

many others. We joked about what
would happen to the wool market if all of
these and the rest of his collection were
auctioned of f all at once,

His collecting goes on, as he searches
For rare tools, parts and complete planes
in the original boxes, and {'?&.‘ll'l"li:li:':-;ﬂl'.
!‘;t:llih‘}"h present tool |1n‘.»|.‘]u1..'ti1.11: (4] kt‘*«.']1
his collection current. At one time he
almost bought the famous Studley tool
chest now in the Smithsonian. As he
talksabout subtle differences between
tools in his collection, it's obwvious that
much time goes into studying and
thinking about them, how they work,
and how designs evolved. Often he of fers
help to other tool historians doing a
“type study” of specific tools, freely
lending parts of his collection or catalogs
trom his archives, As a woodworker, he

In'the same Texas collection are Balinese planes, many carved in the
shape of humans and mylhic animals, Curicusly, it's rare 1o find any

understands and appreciates the tools
from a different perspective, although he
uses few of them in his real passion—
turning beautiful larze bowls,

Upon leaving | pressed him for advice
to others getting started collecting or to
those already caught up in the passion,
“Caollecting takes discipline and
judgment,” he advised, although
admitting at the same time that he has
less than he would like. As for investing
in toals, “Stick with CDs or stocks and
bonds and use your earnings to buy
tools. Too many men convince their
wives what a great investment they're
making and guiltlessly go out and spend
more money on tools.” Luckily for him,
his wife is just as passionate a collector
as he is.
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Aluminum: for planes, modemn, 37

Auburn Tool Company: wooden-
plane manufacture of, 24

Auctions, tool: buying at, 245-48

B

Bailey, Leonard:
hench planes by, 52
chart of, 96
U5, pictured, 8
block plane (#12%:) by, 160
early planes of, 23
frog style of, 47
adjusting, 58, 60,61
metal planes of, begun, 7
planes of  vs. Stanley Bed Rocks,
47
rahbet plane [#11 Y2 by, 125
smaothing planes by, 95
transitional planes by, 8
Victor planes by, 23, 38,95, 249
Bailey Tool Company: sales by, with
Jetter corrugations, 43
Barrel planes: for lathe wse, 209
Bayley: carebox plane by, 219-20
Beading planes See Molding planes:
beading
Benches:
board jacks for, 84
dog holes in, 79
dogs for, B0-81
heights for, 76-77
stops for, wedging, 8182
typesof, 76
Sew also Holdfasts, Vises

Bench hooks: for squaring end grain,

16
Bench planes
aluminum, 25
hasic, 949
eastern, 94
histaryof, 7-8
iran geametry for, 46-49
metal, 7-8
Stanbey-HBailey, %4-97
miniature, 235, 254-56
rabbet, 125, 126
Russian, 27
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Stanley-Bailey, chart of, 96
transitional, 8, 34-3%
tuning, 99
tvpes of, 93-99
using, 99-104
Seeatso Tack planes. Tointer
planes. Scrub planes. separate
parts. Smoathing planes. Stock
preparation
Benchatones:
ceramic, 63
diamaond, 63
maintenance of, 70
ail-, 65
physical characteristics of, 64
water-, 64-65
SeralsaSharpening,
Birdsill:
smoothing plane by, 57
solesby, withdrilled holes, 43
Blind nailers: described, 225-26
Block planes:
aluminum, 37
discussed, 110011
experimental Stanley, 37, 79
iron angles for, 49
lever caps fos, setting, 72
lewe-anggle, contemparary, 239
rabbet, 118, 119
schoolbay, 36, 37
skewed, 118, 119, 236-37
for smoothing, 160
for smoothing curves, 166-67
tuning, 111-13
using, 113-19

woxsden, with sorew iron adjuster,

i3
Board jacks for long boards, 84
Boning:
defined, 36
replacing, 194-95
British planes:
block, for smoothing, 160
bullnose rabbet, 52, 131
cast-iron, early, 185, 19
smoothing, 910, 52, 154-55,
159-60
Bronze: for plane bodies, 37, 42
Bullnose planes:
pactured, 9, 38
See also Rabbet planes bullnose,
Burnishers: using, 178-80
Butcher blocks: plane for, 110-11

C
Capping planes described, 216
Cast irom:
for plane bodies, 23-24, 37, 42
warped, reasans for, 54
Chairmaker's planes:
discussed, 215
shopmade, contemporary, 235
Chamfer planes discussed, 199-202
Chamfers: types of, 190-200
Chapin-Stevens wooden-plane
manufacture of, 24
Chaplin (00 R
blade adjuster of, 32, 33
block plane by, 111
Chariot plane: shopmade,
comtemparary, 241
Chatter: problemof , 51
Chelar, Cesar: panel-raising plane
by, 20
Chisel planes: discussed, [45-49
Cincinnati Tool Cormpany:
spokeshave by, round, 206
Chfton: three-m-one shoulder
planes by, 146
Coachrnaker's planes
discussed, 216-18
shopmade, contemporary, 235
Combination planes:
aluminum, 37
discussed, 3, 11, 185, 202-204
influence of, 188
Campass planes:
forcurves, 166-67
discussed, 2017-208
hollowing, 235
Cooper's planes: 212-14
Corebox planes described, 219-20
Cornices: making, 159-9|
Crozes described, 213, 214

D

Dado planes:
discussed, 132-34
iron profile for, 67
Davis Level Company: block plane
by, 111
[ogs: See Benches.
Dwetail planes discussed, 140
Downrights: described, 214

E

E.C.E.; wooden-plane manufacture
of, 24
End grain:
planes for, 48-49, 119
planing, 110-11, 113
sash-coping plane for, 222
sgquaring, 114-19

F

Fillister planes
defined, 125
See also Rabbet planes.
Finger planes: See Violinmaker's
planes.
Fore planes: See Jointer planes.
Frogs:
adjusting, 57-59, 60, 162
Bed Rock vs, Bailey, 47
importance of, 32
integral, 46, 57
two-picce, 46

G

Cage Tool Company: transitional
planes by, 35
Gladwin: wooden-plane iron
adjuster by, 33
Grain: reading, 87
Grooving planes; See Flow planes,
Gunmetal
defined, 37
for plane bodies, 42-43
plow plane of, 39

H

Hammacher Schlemmer:
violinmaker's planes by, 38
Handles:
materials for, 39
repairing, 32
shaping, 53
styles of, 37-3%
tightening, 52-53
Handrail planes: described, 216
Holdfasts Lshaped, 76, 77, 82-83
Hollow augers discussed, 221-22
Hollow planes See Molding planes:
hollows and rounds
Honing: See Sharpening.
Howels: described, 213
Howking plow plane by, model C,
138



I

Ice planes: mentioned, 11
lngraharn, Ted: makes planes,
230-34
Inshaves: described, 214
Tromn: See Castiran. Steel,
Irons
adjusters for, 32-34
angles for, 46-49
hack bevels on, 43
backsof, flattening, 67-68
capirons for,
carly, 19, 20
importandce of, 43
setting. 41, 71-72
tuning, 71-72, 162
cast steel, [8-19
cryagenic process far, 240
depth adjustersof, tuning, 72, 73
depth of, adjusting, 85-86
described, 30-31
eastern vs western, 44, 159
lateral alignment of, 86-87
for low-angle planes, 112-13
making, 234
metalhurgy of, 45-46
microbevels on, 112-13
of mobding planes, fit of, 195
pitch of, 46-48
for match planes, 135
fior wood hardness, 41
replaceable, 156
shaping, 162-63
shimming, 161-62
single vs. double, 32
skewed, 127
skewing, effectiveness of , 41
tapered vs. parallel, 44-45
thick, impartance of, 44, 156-57,
159
variahility in, 46
welded, 44-45
of wooden planes,
beds for, truing, 73
wedges for, tuning, 73
See alwo Sharpening,

J

Jack planes
discussed, 99
iron profile for, 67
boweangle, 111, 117
uses for, 33
wooden, 6, 7
Seealsa Bench planes,

lamestowen Tool Company:
prexduction process of, 240-4]
Joinery:
ad pasting, planes for, 145-5]
basic, diagrammed, 122
planes for, 9
value of planesin, 121
Ser alw spec fic joints.
Jointer pauges: discussed, 108-104
Jainter planes
barrel, long cast-iron, 212
Eurapean, carved French, 94
uses for, 93
wooden, 7
Seealso Bench planes,
lainting
for beveled edges, 108-109
for edge gluing, 103-108
process of, 102-108
with shooting board, 108
techniques for, 87-90
Seealzo Miters edge.

K

Knowles, Hazard: cast-iron plane by,
3,57

Krenov, James: on making planes,
229,230

E

Lathes: barrel, planes with, 209
Lee, loseph: chamfer plane by, 201
Lie-Mielsen Toolworks

bench plane (#1) by, 27

Bk planetey 134

chisel planes by, 148, 149

planes by, 278-2%

production process of, 236-39

smoothing plane by, 156, 236
Lowe-angle planes; See Block planes,

Miter planes.

M

harples:

block planes by, 160

smoothing plane by, 8
Mass and plane performance, 42-43
Matchplanes: discussed, 134-37
Metal See Aluminum, Bronze, Cast

iron. Gunmetal Steel.

Metallic Plane Company: black

plane by, 111

Miller:
match plane by, 135
plow plane by, Improved Joiner,
34,139
Ser also Stanley,
Millers Falls:
block plane by, skew, 118
postwar production of, 26
smicthing planes by, 25, 26
spokeshave by, radiused, 206
Miter planes:
low-angle, British, 35, 168
shopmade, contemiporary, 241
using, 142
Mirers:
case, [42-43
clamps for, 142
edge, 144-45
frame, 141-42, 143
planes for, 142, 143, 144, 145
typesof, 140-41
Maolding planes:
and architectural changes, 21
basic combinations of, 188
beading, 19193
boxing of, replocing, 194.95
buying, 195-96
carpenter’s chest of, 6
complex moldings with, 185-0]
cornice, 188, 249
Fluting, 191, 193
hollows and rounds, 11, 186-87
makers of, contemporary, 22935
making, 231-34
manufacture of, 188
miniature, 1587
reeding, 191, 192, 193
short-soled, For curves, 216, 217
spring with, 188, 189, 233
tuning, 194-95
using, 185-89, 194
wedges of, repairing, 195
whalehone, 187
wooden, early, 20
See also [rons, Scratch stocks.
Martise planes described, 226
Maortises: planes for, 226

N

Michalson, Francis: planes by, 200
Morris (Thomas) and Sons:
moldingplanes by, 4
panel plane by, 4
planes after, 232-41
smoothing planes by, 10, 52, 154,
155, U6l, 167-69

O

Ohie Tool Company:
plow planes by, center-wheel, 138
scrub plane (#40) by, 97
wooden-plane manufactureaf, 24

P

Fanel-raising planes:
discussed, 198-59
shopmade, contemporary, 235
wonden, early, 20
Patternmaker’s planes: discussed,
218-20
Peg shapers: described, 38
Phillips: plow plane by, 136
Flane makers:
consolidation of, 24
contemporary, 229-4]
carly, stamps of, 20-21
mechanization and, 22
Planes:
basic, for shop, 250
cast-iron, anatomy of, 31-32
classos of, B-11
cleaning, 252
collecting, 254-57
European, 17
evolution of, from adz, 14
fences for, 108-109
history of, 5-8, 13-27
infilled, with dense wood, 42
asinvestments, 252-53
lapanese, design differences in,
44-45
and mass, 42-43
mechanics of, 29-30
metal, 7-8
ald, buying, 244-54
razee, described, 90
repairing, 252
storing, 255
transitional, 8, 34-35
wooden, 5-7
anatomy of, 30-31
iron ad justment on, 33
iron soles for, 34
toe plates for, 34
woods for, 35-37, 42
Ser also Frogs. Handles, Irons.
Sales. spedfic type. Throats.
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Planing:
and grain direction, 87
long boards, B4-85
phiysics of, 39-41
prohlems with, 91
skewing during, 91
technigues for, B7-91
See also Benches, Jointing. Stock
preparation. Surfacing,
Planing machine: Woods, ¢ 1830,
22
Plow planes:
center-wheel, 120, 138
coachimaker's T-, Z17-18
discugsed, 137-39
gunmetal, 39
wooden, early, 20
Preston, Edward:
chamfer plane by, 200
rabbet plane by, 131
side, 151
reputation of, 25
side bead planes by, set of, 192
spokeshaves by, 205
Primus
blade aduster of, 32
smoothing plane by, 24

R

Rabhet planes:
aluminum, 37
bench-mouthed, 125, 125, 126
British, 124
bullnose, 9, 52, 124, 131
coachmaker's T-, 217
for curved edge, 125
discussed, 122-26
fillister, 125, 126, 128
Japanese, |28
iron prafile for, 67
mickers om, 122-23, 124, 127
sashmaking, 223
side, 145, 150-51
shewed, 123, 128
tuming, 126-28
using, | 28-30
See il 5o Block planes: rabbet,
shewed. Shoulder planes.
Rabbets
across grain, 130-3]
cutting, 128-30
stopped, 131-32
Razor plane: plctured, 25
Record:
black plane (#604:) by, 112
router plane (#271) by, 150
Reed Plane Company: praduction
processof, 239.4]
Robbins, Leon: makes planes, 234
Fodien soles by, wavy corrugated,
43
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Round planes: See Molding planes:
hollows and rounds
Rounderplanes: discussed, 220-21
Router planes: discussed, 149-30
Rule joints: planes for, 226-27
Rumbold [C. M) Company;
mortise plane by, 226

S

Sandusky Tool Company: plow
plane by, 138
Sargent & Company:
hench planes by, wooden, 7
blade adjusteraf, 32, 33
block planes by, 113, 114, 118,
114, 160
fouir-edge plane by, aluminurm, 25
match plane by, 136
postwar production of, 26
rabbet planes by, 9, 151
acrub plane (#162] by, 97
Sashmaker's planes: discussed,
22223
Scraper planes:
buzz [cooper's), 210-11, 214
discused, 10, 172, 173-74
eastern, 174
tuning, 181-82
using, 182-83
See alw Scrapers. Toothing planes,
Scrapers:
heveledged, sharpening, [ 80-8]
cahinet, 172, 173
chairdevil, 173,215
curved, sharpening, 181
for difficult wood, 163
discussed, 10, 17172
dynamics of, 174-75
hand-held, 172-73, 182
jointers for, 17677
sharpening, 175-81
v, smoothing planes, 153-54
spokeshave-type, 170-71, 172-73
square-edged, burnishing, 178-81
toothing, 170-71
See alwo Scraper planes,
Scratch stocks:
with chamfer plane, 202
discussed, [96-97
Seruh planes
discussed, 97-98
iron profile for, 67
using, 98-99
Sharpening;
approaches to, 62-63
back flattening in, 67-68
bl for,
grinding, G3-66
hollow, 66

honing,
stanes For, 68-60
technigue for, 69-70
iron profiles in, 67
polishing in, strop for, 70-71
See ailzo Benchstanes,
Shaves
cooper’s, 214
hollowing, 215
See also Spokeshaves. Swifts.
Travishers.
Shoe-peg planes: discussed, 222
Shooting boards:
donkey'sear, 143-44
for edge jointing, 108
for end grain, 116G
for miters, 14142
Stanley, with plane (#52], 144
Shooting clamps for miters, 142
Shoulder planes:
British, 146, 147
bullnose, 146
discussed, 146-47
Suanley series, 1435, 147
tuning, 147
using, 147-148
Siegley: combination plane by, 9
Skewing technigueof, 41, 9]
Smoothing planes:
block planes as, 111-12, 160
British, 10, 52, 1534-55, 156,
15960, 167-69
contemporary, 237, 239
discussed, 2-10, 94-97, 15457
castern, 157, 158, 139
from profile for, 67
vs scrapers, 153-54
tuntng, 160-63
using, 93, 163-67
wooden, &, 7, 33, 157-30
Ser also Scrapers, Surfacing
Saoles:
Cast-iron, Trulﬂ;;_. 34-56
edpes of, chamfering, 57
Flattening, 53
interchangeable, 218-19
W toside, ensuring, 56
shaping, 233
smooth va corrugated, 43-44
waxing, 164
wiooden,
repairing, 56
replacing, 57
truing, 6-57
See also Throats,
Spelk planes: described, 225
Spiers:
miter plane by, 168
shoulder plane by, 146, |47
smoathing plane (#6]hy, 10, 154
Spill planes discussed, 224

Spoke pointers
discussed, 221
See alsn Peg shapers.
Spokeshaves
adjustable, 206
cast-iron, 205207
chamfer, described, 206
curved, 204
patternmaker’s, brass, 205
radiused, pictured, 206
scraper, for barrels, 210
uslng, 206-207
woaden, 204
Sewalio Swifts, Travishers,
Stairmaker’s planes: discussed, 216
Stanley:
beaders by, 196, 197
Hed Rock planes by, 46, 47
frop style of, 47, 58, 60, 61
bench planes by, 34-97
CONtEMPOTary Versions of,
237-39
blind nailer {(#96] by, 225-26
hlock planes by,
aluminum, 37
experimental, 37, 79
9, pletwred, 110, |16
#9%: 112, 113, 114
#9404, modem, 27
#50Yz, pictured, 114

Kid, 110
#95, 118,119
#1017, 38

skew (#140), 118, 119
bullnose plane { #0101} by, 38
carriagemakers plane (#1000 by

126, 128
catalops from, 23, 248
chamter plane [ #72) by, 200-202
chamfer spokeshave [#65) by,

200
chisel and block plane [#RES] by,

7
chisel plane [#97) by, 148, 149
combination planes by,

#43, aluminum, 37

045, discussed. 203.204

#46, pictured, 9

#53, discussed, 11, 184-85,

M03-204
COmpass !:||a||||?::. h}-‘ 207-2008
corebone plane { #57) by, 219
dado 1'||.i||'|l_-g P!y, 132,133
dovetail plane [#444] by, 140
l;"ill‘l}l [IIII.11I.°'$ h} 23
“Handyman,” with ready-edge

hlade, 25,26
jack planes by, kw-angle, 111,

17-19
winter gaupe by, 108-109



match planes by, 135
planes of, modern, 27
plow plane by, Miller, 39, 139
postwar production of, 26
rabbet planes by,
aluminum [#78), 37
bench (# 10 series), 125, 126,
|28
bullnose [(¥90A), 9
curved {(#196], 125,213
Fillister (78], 126, 127, 128
Fillister {#289), 126, 128
modern (#RE10), 27
side, 130-51
router planes by, 149-50
scraper planes by, 174, 183
scrapers by, 172,173, 182, 183
scrub plane {#340) by, 97, 99
shoot board and plane (#52 1w,
144
shoulder planes {#90 series) by,
145, 147
sroathing planes by,
#1, 84-95
#1-—#4Y5, 155, 156, 159
#2,83,97, 166
#4,95, 97, 161, 163-64, 165
#604, #6504V, 155, 163-64,
165, I66
soles by, corrugated, 43-44
spokeshaves by, 204, 206

Stearns (B, C. 1 hallow auper by, 221
Sreel:

American, early, 19

cast, 18-19, 45-46

cryogenic process tor, 240

development of, 14-15

English, early, |8, [%

hardness of, and bevels, 45

metallurgy and, 45-46

for plane hodies, 37, 42

Ser alseCastiron.
Steer: soles by, inlaid rosewood, 43
Stock preparation:

18th-century, 104

flattening in, 99102

planes for, 7-8

process of, 93-119

thicknessing in, 102

Sew also Jointing, Surfacing
Stoup planes: described, 210-11, 214
Super-surfacers: action of, 154
Surfacing:

of cross grain, 164, 165

of curves, IGG-67

Ak U
Table-leaf planes: discussed, 226-27 Union Tool Company:
Tenons: cutting, 131 hlade adjuster of, 32,33
Throats mentioned, 25
adjustable, 113 smoothing plane (#0) by, 95
for rabbet planes, 123 Universal planes: S2¢ Combination
setting, Gl 161 planes
sl justers for, 34
adjustments to, 83 V
bench, 123
checking. 5% Victor planes See Bailey, Leonard,

metal, ad justing, 59-60, 161
rabbet, 123, 124

Violinmaker's planes:
discussed, 214-15

width for, and shavings, 4041 handles tor, 35
wonden, Wises:
adpusting, 56, 3960, 161, 162 bench dogs in, integral, 80
dovetniled keys for, 62, 54 end, 79-80
repatring, 36, 61-62 side-vise stand-in for, 80
shimming, 6l leg. 78
Tongue and groove: planes for, side, 78
134-37 double-screw, 74, 78
Toothing planes: discussed, 174, 181 for long boards, 83-84
Topping planes: described, 213 steel, commercial, 79

sweetheart trademark of | 48
See alsn Hadley.

TOOL CREDITS

Many peaple and musewms were kind
enotigh to lend me tools to photograph.

The tools in the following photographs (and,
where noted, the photographs themselves )

are courtesy af:

Jonathan Binzen {p. 157; Krenowv plane)

M. 8. Carter (pgs. 4, 10 bottom, 11 top, 17,
35 hottom, 42, 56 hottom, 62 bottom, 146,
186, 187, 193, 198 tap, 204 bottom, 245 left,
254, 256)

Jonathan Cooper (. 214 bottom)

Michael Dunbar (pes. 24, 34 top, 90, 173,
189, 198 battom, 215 top left, bottom right)
Ted Ingraham (pgs. 74, 83 top, 193, 216 lcft,
223, 224, 255 left)
Jamestown Tool Company (p. 241, planes
and photos)

Paul Kebabian (pgs. 6, 20, 33 top left, 43
top, 57, 81 bottom, 137, 168, 201 wop, 222,
227,242)

of glusd-up panels, 107, 163 Towerand Lyon: Challenge jolnter See alse Shooting clamps.
planes for, 153-69 plane by, 95
vs. scrapers, 153-54 Transitional planes: described, 8, W
of tabletops, 163-65 _34'35 L ]
Surfarm planes: mentioned, 25, 26 Travishers: w’"'d‘“_'ﬁ sticks:
Swifts: deseribed, 214 described, 215 miking, 101
pictured, 204 using, 100, 101
Try planes: See Jointer planes. Windsos: beaders by, 197
Tuming: Witchets See Rounder planes.
importanceof, 31 Worralk wooden-plane iron adpisver
Ser also separate parts. spect fic bepes by, 33
of plamtes,

Ron Raiselis, Strawbery Banke Museum,
Portsmouth, N.H. (pes. 210,212, 213,

214 wop)

Shelburne Museum, Shelburne, Vi (pgs. 2,
94 bottom, 123, 132 top, 134 bottom, 142,
L48 vop, 149, 170, 174 right, 215 wop righe,
216 right, 217 top, 218 1op, 220 right)
Roger Smith [|:r. 209; illustration fram
Batented Transitional and Metallic Planes in
America, Vol [T}

Windsor Precision Museum, Windsor, V1.
ip.22)

Dean Zoerheide (pes. 8 battom, 9 right, 18,
19, 33 bottom right, 36, 50, 133 hotwom,
136 bottom, 204 top, 208 left)
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Garrett Hack has packed The Handplane Book with lore, tips,
techniques, and enlightening photos and illustrations tor all those
weekend carpenters who understand that no machine can work wood
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