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INTRODUCTION

love this book — maybe because it's not really abook. It's a collection of articles,
all but two of which were first published in my long-running column in Popular
Woodworking Magazine.

I hadn't thought of it before, but a column is very different from a stand-alone
book, especially a textbook type of book. A textbook is organized information —
beginning at the beginning, proceeding logically through all the topics, covering
everything that the title implies.

A column is also information, of course, but in addition it’s opinion and phi-
losophy. Reading over my columns, getting them ready for publication, made me
realize just how much of me, as well as what 1 think, is included. In many cases |
was addressing specificissues brought to my attention by woodworkers, or issues
dealing with the misinformation published in magazines or spread by manufac-
turers in their marketing.

In other cases [ was taking on some of the most pervasive myths that have
hobbled the woodworking community for decades: Forexample, that finishes sold
as “Tung Oil" are really tung oil, or that some finishes aren’t safe to eat off of, or that
wood should be finished on both sides to prevent warping.

Books are forever. Authors tend to hold back a little on their opinions when
writinga book. But acolumn usually lasts only until the next issue of the magazine
appears. Columns are therefore looserand freer; they are meant to be opinionated,
tostir things up alittle, to say it like it is and to point fingers now and then. [ was
pleased in reading over my columns that I had done this where appropriate.

There’s also a bit of repetition in a column that you don't find in a book. In
some cases | removed the repetition, but in others I left it in. Sometimes it helps
the learning process to be told the same thing several times from different angles.
For example: the first coat of any finish is the sealer coat; shellacis not necessarily
the best sealer; sanding sealer speeds production but weakens the total finish; a
washcoat is a thin sealer; and so on, all in different columns addressing different
issues. You can make the connections easily through the index if you want, or you
can go to my “textbook,” Understanding Wood Finishing.

I've also added four columns addressing major wood-repair issues. [ was for-
tunate to be able to do this. The book’s designer, Linda Watts, was so efficient in
laying out the pages that there was room at the end for more columns. I chose the
ones on regluing and veneer repair because these are skills most woodworkers are
fully capable of doing but are rarely taught how to do properly. (You can see me
do these and other repairs on a DVD from Taunton Press: “Repairing Furniture
with Bob Flexner.”)

Because all the topics in this book were written originally as standalone articles,
there’s no reason you need to read straight through from beginning toend. You can
jump in wherever you want. In fact, the first five topics under the heading “Over-
view" are placed there because they didn’t fit well elsewhere. They are broad looks
atissues | hope you find interesting,

Ididn't want tostart at the beginning (sanding and wood preparation) anyway.
Thisisn't a textbook.
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A History of Wood Finishing

A poorly explored subject
gets some coverage.

bout 15 years ago I was in Boston and

spentan afternoon looking at the fine
collection of antique furniture housed at the
Museum of Fine Arts. [ stopped at each piece,
checked it out and read the blurb, usually
pinned to the wall nearby. Information was
provided on the furniture style, when and
where the piece was made, the makerand the
primary and secondary woods used.

But there wasnotaword about what I was
interested in: the original finish, whether
the piece had been refinished, and if so,
what finish had then been used.

Providing this information would not
have been difficult. Just as woods can be
associated with different period styles and
just as woods can be tested to learn what
they are, so can finishes be associated with
period styles and tested to learn what they
are. In other words, if you know when the
furniture wasmade, usually by itsstyle, you
can almost always know what finish was
used. And if you have access to the furni-
ture, you can test the finish with solvents or
more sophisticated meansto confirm what
the style is telling you.

In the 18th century and earlier, craftsmen used
whatever finish they had available, usually
beeswax or linseed oil (though they didn’t have
the convenient packaging we have now).

2 Overview

Though shellac is the most durable of the alcohol-soluble resins, the variety craftsmen had available
until the 1820s was very dark. So they often blended the shellac with lighter colored resins to geta
lighter result. Clockwise from the dark shellac on the right are damar, sandarac and benzoin.

Nevertheless, I've never seen this infor-
mation provided by any museum. As a
result, we learn much less about the his-
tory ol finishes than we do about furniture
styles and woods.

So,using my 30 years experience restor-
ingantique furniture and the knowledge I've
acquired about what finishes were available
at different times, I've put together the fol-
lowing history.

Eighteenth-century Finishes

The earliest finishes were whatever the
maker had at hand: usually beeswax or
linseed oil. If the maker lived near a port,

To confirm that a finish is shellac, dab some
denatured alcohol onto an inconspicuous area
and see if the finish gets sticky or dissolves
entirely. This very deteriorated finish on amid-
19th-century Empire chest-of-drawers is clearly
shellac. It is also avery dark variety of shellac.

he might have access to some alcohol- or
oil-soluble resins. But the best studies done
on surviving pieces of furniture to deter-
mine original 18th-century finishes usually
report wax or oil at the bottom of what is
now a build of finish film.

This runs counter to the popular belief
that shellac was widely used on better qual-
ity 18th-century furniture. In fact, shellac
by itself seems rarely to have been used.
The shellac that was available at the time
was too dark for the tastes of many. So when
alcohol-soluble resins were available, shel-
lac was usually mixed with lighter-colored
resins suchassandarac, benzoinand damar
to produce a lighter result.

The reason shellac gets associated with
18th-century furniture is that the furni-
ture was usually coated over with shellac
sometime inthe 19th century. To determine
what was used originally, a chip of finish
has to be removed and tested to see what is
atthe bottom. This requires special testing
equipment, and many of the larger museums
possess this equipment.

Nineteenth-century Finishes

Shellac didn’t come into its own as a finish
until the early 19th century. French polish-
ing was introduced into England —probably
from Holland —very early in the century, and



into the United States in the teens. Methods
of lightening the color were figured out in
the 1820s.

Lightening the colorof the shellac, which
is the most durable of the alcohol-soluble
resins, was the key that made this finish
widely acceptable, though the darker variet-
ies were stillused. Improved transportation
also made shellac available inland.

So, fromthe 1820s to the 1920s, almost
all furniture made in the United States (and
alsoin Europe) was finished with shellac. In
the United States this includes the follow-
ing styles: late Federal, American Empire,
Shaker, many varieties of Victorianand Arts
& Cralts or Mission. [ you come across any
of these stylesand the original finish isstill
intact, you can bet that finish is shellac.

If you want to confirm this, simply use
your finger to dab alittle denatured alco-
hol on an inconspicuous area such as the
backside of a leg. If the finish is shellac, it
will become tacky within a few seconds
and be completely removed if you keep it
wet a little longer.

Until the 1920s shellac was often referred
to as “spirit varnish” to distinguish it from
oil varnish, which was similar to our mod-
ern varnish and made by cooking linseed
oil witha hard natural, fossilized pine-tree

resin. When you hear someone say, “the
old varnish has cracked,” or refer in some
other way to varnish on 19th- orearly 20th-
century furniture, itsmost likely the finish
referred tois actually shellac in our modern
terminology.

Nineteen Twenties
The 1920s saw two major changes in fin-
ishes and finishing. Nitrocellulose lacquer
replaced shellac as the finish used on pro-
duction furniture, and spray guns replaced
brushes.

The changeover occurred slowly (just
asindustry today changes slowly [rom one
finish to another), sono precise date can be
given. But by the early 1930s, virtu-
ally all factory-made furniture
was being finished with sprayed
lacquer. (There was no large
amateur or small-shop profes-
sional woodworking community
as there istoday.)

1 you see a piece of furniture
made alter the 1920s and with its
original finish intact, youcan assume
the finish islacquer—at least until the
last three or four decades when cat-
alyzed finishes were introduced
and became popular for use on

This mid-18th century walnut chest has a top that folds open to make a
writing desk. Though it is English rather than American, the assumption
concerning its original finish is still the same: probably wax or oil unless
the maker had access to some alcohol- or oil-soluble resins. In fact, the
original finish was wax, which, in the typical English fashion, has been
kept up with additional waxing rather than coated over with shellac as is

so common with early American furniture.

office and institutional (not household)
furniture.

Lacquer replaced shellac for two prin-
cipal reasons.

First, lacquer uses lacquer thinneras a
solvent. This thinner is a combination of a
number of individual solvents, which can
be varied to control the evaporation rate in
different weather conditions — cold, hot,
humid or dry.

The alcohol used to dissolve and thin
shellac is much less versatile. Its evapora-
tion rate can't be varied.

Eastlake Victorian furniture, of which this chest is a typical example,
was popular from the 1870s to the 1890s. Based on that date of con-
struction, you could confidently say that the original finish applied to
this chest was shellac. And in fact, the dabbing test confirms this to be so.

A History of Wood Finishing 3



Second, lacquerisasynthetically made
finish, sothe greater the demand the cheaper
the product. Shellac, by contrast, isanatural
resin, which increases in price as demand
goesup. Lacquer was coming down in price
while shellac was going up.

Two additional factors that encouraged
the changeover specifically in the 1920s
were the large stockpiles of gun cotton,
used to make nitrocellulose in addition to
explosives, left over from World War1, and
the adoption of lacquer over slow-drying
varnish as the finish of choice in the bur-
geoning automobile industry.

Though lacquer replaced shellac in the
furniture industry, house painters and
amateurs continued to use shellac until the
1950s and 1960s. The amber coloring so
common to trimand panelingin buildings
constructed before the mid-20th centuryis
almost always created by the use of orange
shellac. (I consider it a real shame that so
much of this finish is being stripped and
replaced with lacquer or polyurethane —not
that I have a problem with stripping the
deteriorated finish but that the warm color-
ingis lost with these modern finishes.)

Spray gun technology had existed from
the turn of the 20th century, but very few
factories adopted spray guns for applying
shellac. Spray guns seemed to become popu-
lar together with the adoption of lacquer as
the finish. Aswith shellac, brushes contin-
ued to be used by house painters until the
1950s and 1960s and are still in wide use,
of course, by amateurs.

Lacquer made glazing easier and spray
guns made toning possible, so furniture
made since the 1920s is often glazed or

toned for decorative effect. These techniques
were rarely used before the 1920s.

The test for lacquer is the same as for
shellac, just with lacquer thinner instead
of alcohol.

Evaporative Finishes & Repair
Notice that upto this point, which meansup
to the present for the majority of furniture
still being finished with lacquer, the prin-
cipal finishes used were of the evaporative
type. That is, the finishes dry entirely by
the evaporation of their solvent and redis-
solve in contact with their solvent: shellac
in alcohol and lacquer in lacquer thinner.
Evaporative finishes also melt in contact
with heat. Dissolving and meltingare very
significant for repair because it means that
invisible repairs can be accomplished.

Manufacturers are most concerned with
the ability to make invisible repairs because
it’s rare that furniture can survive all the
transport, loading, unloading and mov-
ing around factory or store {loors without
sustaining some damage to the finish. Being
able to make invisible repairs at any point
between the finish room and the ultimate
customer virtually eliminates the need to
return the furniture to the factory to be
refinished.

Invisible repairs are considerably more
difficult on catalyzed, polyester, UV-cured
and water-based finishes that have been
introduced since the 1960s. (The same is
true for varnish and polyurethane.) The
procedure usually involves disguising the
visible boundary between the repair and
the existing finish using coloring tricks and
requires considerably more skill.

Staining

Before getting to the modern changes in
finishes, I want to bring stains up to date.
The woods used in the 18th and 19th cen-
turies were of very high quality and few
makers wanted to change their color. The
darker woods such as mahogany, walnut
and cherry aged to become more beautiful,
and linseed oil (which darkensasitages) and
orange shellac added a warm amber color-
ingtolighter woods such as oalk, maple and
birch. So stains were rarely used.

[twasn'tuntil the late 19th century, after
the Centennial of the American Revolu-
tion, that staining became desirable. What
changed was the new-found wish of many
Americans to possess new furniture (not
the originals) in the style of the [urniture
the Founders had possessed. The problem
was that the new wood didn’t have the aged
coloring of the old wood, so stains were used
to create this coloring,.

Stainsin the late 19thand early 20th cen-
turies were dyes, not pigment. Pigmented
colorants were called paint.

The store-bought stains we are familiar
with today that containa binder (oil, varnish
or water-based finish) and usually some
pigment, didn't come into wide use until
sometime between the 1920s and 1940s.
They probably started as toners, pigmented
colorantsthat wereadded to the lacquer fin-
ish and sprayed on top of asealer coat. A lot
of furniture made after the introduction of
spray guns was toned to even the coloring
of lesser-quality woods. Eventually, these
“toners” were sold separately as stains to be
applied directly to the wood.

To get back to the late 19th century, ani-

The transition from shellac to lacquer occurred in the 1920s.
Soit’s a safe assumption that thismahogany kidney-shaped

coffee table with a leather top, bought new in 1938 and with

its original finish intact, was finished with lacquer. The dab-
bing test confirms this.

4 Overview



line dyes saw arapid development for use in
the textile industry following their discovery
in the late 1850s. When a market devel-
oped for stained furniture, it didn't take long
for the dyes to be adopted by the furniture
industry. Dyesare much more effective than
pigment for adding color to wood.

It's fortunate that one of the companies
that provided dyes to the furniture indus-
try in the late 19th century has survived
because it allows us to see precisely what
colors were being used at the time. This
company is W.D. Lockwood (www.wdlock
wood.com). Furniture makers who wanted
to imitate the color of aged woods hired
Lockwood (or othercompanies in existence
at the time) to blend the dye colors available
to create the effect they wanted. You can get
anideaof the resultjust by the names of the
dye blends, which are still offered by Lock-
wood: Phyfe Red, Antique Cherry, Sheraton
Mahogany, Flemish Brown etc.

As coloring wood became more popular,
some manufacturers of oak furniture inthe
Arts & Cralts style introduced ammonia
fuming to darken the oak. Fuming has the
advantage over dye and pigment of color-
ing the very dense rays (“tiger stripes”) in
quartersawn oak to blend better with the
rest of the wood.

With the continuing deterioration in the
quality of the woods used in the manufac-
ture of furniture, designers and finishers
have become ever more creative with their
finishes to produce an even and interesting
coloring. For the last four or five decades
manufacturers have added most, and often
all, of the coloring within the finish (rather
thaninthe wood) by using glazes, toners, fly
specking (small dark dots), cowtailing (short
curved linear marks), and so on, sometimes
with a dozen or more coloring steps.

In contrast, most one-off furniture mak-
ers, both amateur and professional, have
gone back to choosing high-quality woods
and relying on them to create all the color-
ing elfects without the use of stains, Some
have adopted the late 19th-century practice
of dying their woods to imitate the colors
associated with antique furniture.

Nineteen Sixties
Finishes and finishing techniques remained
fairly constant from the 1920s until the
1960s when a number of changes began
occurring,.

First, there wasa desire among consum-
ers for more durable finishes, comparable
in hardness to plastic laminates (Formica),

Typical of so much of the furniture made in the
last 30 or 40 years by individual woodwork-
ers, this reproduction Gustav Stickley “Poppy
Table,” built by Robert W. Lang, is finished
with an oil/varnish blend.

which were coming into wide use. Thisled
to the introduction of one-part polyurethane
for amateurs, and catalyzed finishes and
eventually polyester, two-part polyurethane
and UV-cured finishesin factories.

Second, air pollution was becoming a
growing problem, soa push began to reduce
solvent emissionsinto the atmosphere. Laws
were passed in the 1960s and '70s that led
to the introduction of water-based finishes
and High-Volume Low-Pressure (HVLP)
spray guns in the 1980s. Water-based
finishes contain less solvent, and HVLP
spray guns produce a softer spray with less
“bounce-back” so more of the finish stays
on the object.

Third, increasing competition led to
automation, beginning with hand-held elec-
trostatic spray gunsand leading eventually
to machinery that largely removes human
contact from the finishing process. (If you
haven'talready, you should treat yoursel[by
attending either IWF in Atlanta or AWFS in
Las Vegastosee the extent furniture manu-
facturing has been automated. Both shows
areinlate summer, with IWNFin even-num-
bered years and AWFS in odd-numbered
years).

Fourth, increasing concern forthe health
of workers using finishes led to the establish-
ment of OSHA in 1971. OSHA hasauthority
over working conditions for all employees
but has no authority over amateurs or sell-
employed people with no employees.

Fifth, the do-it-yourself market began to
experience rapid growth. This led to the
introduction of less expensive (and lower
quality) tools, and a great deal ofincorrect
information about finishes disseminated by
manufacturers and published in amateur
woodworking magazines and books.

Sixth, the Internet, introduced in the
1990s, is having a profound effect on the
spread of information. Though inaccurate
information persists, there’s hope that it
will be culled by the rapid exchange made
possible by this medium,

Finishing in the early 21st century is
going through its greatest changes ever.

Woodworking Renaissance

Up to this point, my emphasis has been
on finishes used by professionals, includ-
ing small shopsin the 18th and early 19th
centuries, and factories since then. Begin-
ning in the 1960s and 1970s, however, a
renaissance of sorts has taken place in the
woodworking community with thousands
and even hundreds of thousands of indi-
viduals making cabinets and one-of-a-kind
piecesof furniture, sometimes for sale and
sometimes not.

Few of these woodworkers, as we are
now called (rather than the old term “cabi-
netmakers,” which has come to referjust to
those making kitchen cabinets), have the
facilities to spray shellac, lacquer or one
of the newer high-performance finishes.
Instead, most use some form of oil or var-
nish, which are easy to wipe or brush on
the wood.

Shellac can also be wiped (French pol-
ishing) or brushed, but few woodwork-
ers use this finish except on reproduction
furniture. And not many use water-based
finishes either.

So, in keeping with the themes I've been
emphasizing—that furniture made fromthe
1820s to the 1920s is most likely finished
with shellac, and furniture made since the
1920s is most likely finished with lacquer
(except for office and institutional [urni-
ture made since the 1960s) — I will make
the further assumption that most one-off
furniture made after the 1960s is finished
with oil or varnish.

Though there are, of course, many indi-
vidual exceptions to this organization, I
think knowingthis history helpsin making
sense of finishing,

Reprinted from Woodwork, June 2008.
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Some Basic Finishing Rules

They explain so much.

Il's often possible to sumup alot of situa-
tions witha rule or principle thatapplies
inalmost all cases. When I teach seminars on
finishing, Toften find myselfcitingaruleI've
created to explain a procedure or to answer
a question. These rules can be very helpful
for understanding finishing,

Here are my [ive favorites, the ones 1
repeat most often.

Rule #1

Choose a grit of sandpaper that removes the
problem efficiently without creating larger
than necessary scratches that then have to
be sanded out.

This rule answers the question, “What
grit sandpaper should I use?” It varies for
different situations.

Forexample, you would choose a coarser-
gritsandpaper (#80 or#100) to remove severe
washboarding caused by a jointer or planer
buta finer grit (#120 or#150) on pre-sanded,
veneered plywood or MDF. And you would
begin sanding with an even finer grit (#180
or #220) if you were just checking to make
sure your stripper had removed all the old
finish from a refinishing project.

The most efficient sandpaper grits to use vary
with the situation. It's inefficient, for example,
to begin sanding with #80 or #100 grit on this
pre-sanded veneered plywood. The #120-grit
sandpaper I'm using here is coarse enough to be
efficient and doesn't create more work.

6 Overview

Compared to the complexities of woodworking, finishing is easy.
Most important, there are only three categories of application

tools: rag, brush and spray gun.

Likewise, you would choose a coarser-grit
sandpaper (#220 or #320) to sand out brush
marks in a finish but a finer-grit (#400 or
#600) to remove fine dust or orange peel.

It's mostefficient if the grit youbegin with
isn'tany coarser thannecessary so youdon't
have to sand out the deeper scratches.

How do you determine which grit is
appropriate? Experience is the best teacher.
Inthe meantime begin with a grit you think
isaboutright, oreven alittle finer than nec-
essary, then “cut back” to coarser grits until
you find the one that removes the problems
efficiently. Woodworkers will disagree
here because everyone sands differently.
But keeping this principle inmind will help
you recduce the amount of work.

Inall cases remove coarser-grit scratches
with finer grits until you reach the grit you
want to end with. Skippinga grit will require
you to sand more to remove previous grit
scratches than progressing through each suc-
cessive grit, but either way is legitimate.

Rule #2

There are only three common tools used to
apply finishes: arag, abrushand a spray gun
(including aerosols).

Finish application is therefore far less
complicated than woodworking, with its
dozensoftools. Each of the three finish tools
transfers liquid — finish, paint, stain, what-
ever— from a can to the wood and is simple
to use. Even a spray gun is no more difficult
thana router.

On large surtaces, fast-drying finishes are
harder to apply with a rag or brush because
you can't move fast enough to keep a “wet
edge.” But there’s less problem if the surface
issmall —forexample, aturning. All finishes,
nomatter how fast or slow they dry, are easy
to spray onto any surface.

The real differences in the tools are cost,
speed and the degree to which they produce
alevel film.

Rags are cheap and efficient forapplying
any stain or finish you intend to wipe off,
but they leave pronounced ridges in finishes
when you're trying to build a ilm.

Brushes are also inexpensive and are the
least wasteful of finish material, but they're
very inefficient because they transfer the
liquid so slowly, and they leave ridges (brush
marks) in the film.

Spray guns transfer the liquid very rapidly
and leave the most level film. But they, and



theadded compressorsor turbines needed for
operation, are expensive. And because of the
finish that misses or bounces off the surface,
spray guns are wasteful of finish material and
require an exhaust system, which [urther
increases the expense.

Rule #3

The only thing you can do in finishing that
can't be fixed fairly easily is to blotch the
wood with astain.

The purpose of this rule is to encourage
you to relaxabout finishing; you can't “ruin”
your project unless you're staining a blotchy
wood, suchas pine, cherry or birch. All prob-
lemsother than blotching can be fixed, with
the worst case being you have tostrip off the
finish and begin again. Professional finish-
ers know from sad experience that having
tostripand start over is not that uncommon.
It's equivalent to the woodworker’s distress
over having to make a new part because of
cutting a board too short.

To fixblotching, you have tosand, scrape
or plane the wood to below the depth the
stain has penetrated.

Toavoid blotching, the stain hastobe kept
from penetrating. Do this usinga gel stain or
by partially sealing the wood with a thinned
finish called a “washcoat.” An example is
wood conditioner, which is varnish thinned
with two parts mineral spirits. Be sure tolet
whicheverwashcoat you use dry thoroughly
(six or eight hours for wood conditioner) or
it won't eliminate the blotching.

Rule #4
The first coat of any finish seals the wood,;
all additional coats are topcoats.

This rule is important for understand-
ing that products labeled or promoted as
“sealers” don't seal the wood any better than
the finish itself. They are used to solve a
problem.

Sandingsealers contain asoap-like lubri-
cant that reduces sandpaper clogging, mak-
ing the sanding of varnishes and lacquers
easier and faster. Sanding sealersare great for
production situations but offer little advan-
tage for most home or small-shop projects,
especially when you can get similar easy
sanding by thinning the first coat half with
the appropriate thinner. In fact, sanding
sealers weaken water resistance (because
of the soap) and the bonding of the topcoat,
soit’s better not to use them unless you have
abig project.

Shellacis effective asa barrier against sili-
cone and odors (refinishing problems), and

pine resin and the oily resin in oily woods
suchasteakand rosewood. These substances
can interfere with the [low and drying of
finishes. But there’snoreason to use shellac
as the first coat if the wood you're finishing
doesn’t have one of these problems.

Of course, shellac is an excellent finish
in its own right and can be used effectively
forall the coats.

Rule #5
Apply a wet coat of stain and wipe off the
excess belore it dries.

Thisisthe basicinstruction forapplying
allstains, Aslongasthe wood is not naturally
blotchy, and as long as it has been prepared
well (all the millingmarksand other flawsare

sanded out), thismethod of stainapplication
will produce an even coloring.

Confusion has been introduced by mar-
keting, which often shows brushing thick
coats of stain and not wiping off the excess.
This procedure cannot produce an even
coloring.

To get a darker coloring, you can leave a
stain on the wood fora while toallow some of
the thinnerto evaporate, essentially increas-
ing the colorant-to-binder ratio. Then wipe
offthe excess. Youcanalsoleavealittle of the
excess, called a“dirty wipe,” orapply asecond
coat of stain after the first has dried.

But in all cases, unless you're spraying
the stain, you have to wipe off most orall the
excess Lo get an even coloring,

Some woods, such as the pine shown here,
blotch when stained. Blotching is the only
situation in finishing that can’t be fixed fairly
easily, with stripping and starting over being
the worst-case scenario.

Sanding sealers contain a soap-like lubricant
that causes the finish to powder so it doesn't
clog the sandpaper. But sanding sealers don't
seal the wood any better than the finish itself
and, in fact, weaken water resistance and the
bond of the finish.

As long as you wipe off excess stain, the coloring will always be even unless the wood is naturally
blotchy or, as with this oak, the grain is highlighted.
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The Thick & Thin of Wood Finishing

A penetrating look
at protection.

Coml}ining the terms “thick” and “thin”
is a clever method I'm using here to
emphasize two very important but unre-
lated facts about wood finishing.

The first is: The thicker the finish film
alterall coats have dried, the better the pro-
tection for the wood against water penetra-
tion and moisture-vapor exchange.

Thesecondis: The more you thina finish
the betteritlays out flat. Thatis, the thinner
the finish you are applying (which isnot the
same as the thinner you apply it to the wood),
the more reduced the brush marks, orange
peel and rag tracks.

Protecting Against Moisture

A finish has two functions. The obvious one
is to improve the appearance of the wood.
The more important one is to protect the
wood [rom water absorption and moisture-
vapor exchange.

Water absorption causes black staining
and delamination of veneer. It can also cause
warpingand splittingifthe wettingand dry-
ing out continues long enough. Look at what
happens to deck boards after a few years of
wet/dry cycles.

Excessive moisture-vapor exchange leads
to joints breaking down sooner because of

Oil finishes are always thin on the wood
because the excess has to be wiped off after
each application to keep the oil from drying
gummy. As a result, watermarks like this one
are common.
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The thicker a finish film, the better it protects the wood against moisture penetration and moisture-
vapor exchange. This photo is of the end of a Gabon ebony board with a thick coat of wax applied to
reduce the chances of splitting caused by damp/dry cycles in humidity.

increased shrinkage and swelling in the
cross-grain construction.

No finish totally stops the passage of
moisture in vapor form (humidity). Finishes
merely slow the passage. Consider wood win-
dows and doors with many coats of paintand
how they still swell so tight in the summer
that they stick, and they become loose and
leak air in the winter when the air is drier.

Reactive finishes (varnish and “catalyzed”
finishes) are better at slowing water pen-
etration and moisture-vaporexchange than
evaporative finishes (shellacand lacquer) and
coalescing finishes (water-based finish). Far
more important than the finish, however, is
the thickness of the filmthatisapplied. The
thickerthe finish film, nomatter which finish
used, the better it is at keeping liquids and
vapors from penetrating,

Take wax as an example. Wax is used to
seal the ends of lumber. The waxis brushed
ontheseendsand left thick. Waxisalso used
as a finish on small objects and as a polish
over another finish.

In the first case, the wax is very effective
atreducing moisture penetration because it
isthick. Inthe lattertwo cases, waxis almost
totally ineffective because it is so thin that
moisture can find a way through with little
problem.

The same is the case for oil and oil/var-
nish blend finishes. Even though these fin-
ishes cure by molecular crosslinking and
are therefore of the reactive type, all the
excess finish has to be wiped off alter each
coat to prevent it from drying gummy on
the wood. These finishes are therefore too
thin to be very effective. Water penetrates
through within seconds or minutes. (The
claim of some suppliers that their oil/varnish
blend finish protects from inside the wood
is nonsense.)

In contrast to wax and oil finishes, con-
sider epoxy-resin finishes often applied to
bartopsand restaurant tables, These finishes
are poured on, sometimes as thickasa quar-
ter-inch. They are so effective at reducing
moisture-vapor exchange that boards can be
assembled in butt and miter configurations
without fear of the boards breaking apart due
to cross-grain swelling and shrinking.

One important caveal when it comes to
thickness is that catalyzed finishes tend to
crackifapplied toothick. Three orfourcoats
is the upper limit with these finishes.

Creating a Level Finish

Achieving a level finish should always be
your goal because the more level it is the
better it looks and feels. Of course, you can



always make a finish level by sanding it after
all the coats have been applied, but the work
required can be reduced and even eliminated
ilyouapply the finish level to begin with. In
every case, except when wipingoffthe excess,
you will improve the leveling of your finish
by thinning it.

Let’s take each application method —
wiping, brushing, spraying and French pol-
ishing—in turn.

In most cases the reason youapply a fin-
ish by wiping is because you intend to wipe
offthe excess. If you do this, youwill always
achieve perfect levelnessaslongas you have
prepared the wood welland you get the finish
wiped offbefore it setsup too hard. There'sno
need to thin the finish except 1oincrease the
amount of time you have to wipe off.

The common wiping finishesare oil, oil/
varnish blend, wiping varnish, gel varnish
and wax. (Wiping varnish is any oil-based
varnish that has been thinned enough so
thatit levels well.)

When youintend to build athicker finish
film, you usually brush or spray the finish.
Brushingcan leave brushmarksand spraying
can leave orange peel. With any hard-curing
finish, including regular or polyurethane
varnish, water-based finish, shellac, lacquer
and catalyzed lacquer, you can reduce these
flaws by thinning the finish with the appro-
priate thinner,

Use mineral spirits (paint thinner) with
any type ol varnish, denatured alcohol with
shellac, and lacquer thinner with lacquerand
catalyzed lacquer.

Thinning water-based finish is more

One of the thickest and most protective of

all finishes is an epoxy-resin finish which is
applied very thick and commonly used on bar
tops and restaurant tabletops such as this one.

complicated. You can add a little water, but
this seldom corrects the problem because
water has a high surface tension. It’s better
touse the manufacturer’s “flow out” additive.
Unfortunately, only a few manufacturers
commercially supply one.

It's easy to picture how thinning can be
used toachieve total flatness. Imagine brush-
ing or spraying just one of the thinners onto
wood. The thinner willlevel out perfectly of
course. It'sonly logical, therelore, thata fin-
ish can be made tolevel perfectly somewhere
between [ull strength and nostrength —that
is, just the thinner.

The downside of thinning is that you
reduce the build of each coat. To get a good
build quickly and still achieve a level end
result, apply several [ull-strength coats,
sand the surface level, then apply one or two
thinned coats.

French polishing isamethod ofapplying
shellac withacloth toachievea perfectly flat,

high-gloss finish. The cloth is made into a
padand the shellac wiped on, oftenin circles
or figure eights and usually with the aid of
mineral oil to lubricate the rubbing,

Similar to the brush marks left by brush-
ing, the pad will leave rag tracksif the shellac
is too thick. The way to achieve a perfectly
flat French-polished surface, therefore, isto
begin thinning the shellac as you proceed
through the final applications.

The mostefficient way to do the thinning
is right on the pad. After you have built the
thickness you want, begin adding alcohol
to the pad along with the shellac. Use two
dispensers and add more alcohol and less
shellac each time you refill the pad until you
are adding only alcohol.

Insummary, thicker finish filmsare most
elfective for protecting wood from water
penetration and moisture-vapor exchange.
Thinned finishes flow out and level better
than unthinned finishes.

The thicker a finish during application, the less it flattens out and the more brush marks and orange
peel show. On the left side of each of these panels, I applied the finish right out of the can— brushing
varnish on the top panel and spraying lacquer on the bottom panel. On the right side of the panels
brushed and sprayed the same finishes thinned significantly with the appropriate thinner.
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Home Center Finishing

You can achieve a great
finish from commonly
available products.

‘ x / e all love home centers for the good
stuff they carry and for their low

prices. But home centers cater to the low-
est common denominator consumer —that
is, they carry only the stuff that has a big
market.

The result is that many of the finishing
products used on furniture and cabinets,
products you read about in woodworking
magazines or hear about in woodworking
classes, are rarely [ound in these stores.
Examplesinclude very fine-grit sandpapers,
dyes, glazes, grain fillers, spray lacquersand
high-performance finishes such as catalyzed
lacquer.

So how do you proceed if you have todo
your finishing entirely from the products
available at home centers?

Itsnotall that difficult, really. You're just
limited in some of the decorative effects you
canachieve —decorative effects youmay not
be interested in anyway because you're more
thanlikelyusing the natural color and figure
of the wood for most of your decoration.

With the limited choice of fimishing prod-
ucts at home centers, you canstill getall the
following:

> Protection and durability ranging
from minimal to the best possible

> Asheenranging from gloss to
dead flat

» Finishes ranging from amberto
colorless

» Anear-flawless finish resembling
sprayed lacquer

» Elimination of blotching from stains

» A glaze substitute

> A grain-filling option

» The ability to block off problems in
the wood.

Marketing

Before proceeding with how to accomplish
these objectives, I want to explain how com-
panies producing and marketing finishing
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You don’t have to go to specialty retailers to find finishing supplies; you can produce a quality finish
from products readily available at home centers.

materials sell their products (how all com-
panies probably sell their products, for that
matter).

Finish companies target specific markets.
Within any given category — oil stain, var-
nish, water-based finish, etc. —all companies’
products are very similar, il not identical.,
But because storesand catalogs carry differ-
ent brands, and because the marketing can
sometimes make you believe some brands
are somehow better than others, you may
think you're getting inferior products at low-
end, mass-consumer home centers when
you're not.

For example, a big brand name in home
centers is Minwax, while General Finishes
and Behlen dominate in woodworkingstores
and catalogs, and Old Masters is popular
in independent paint stores. There are also
stores that feature Sherwin-Williams, Ben-
jamin Moore, Pratt & Lambert, Varathane
and many other brands.

In addition, some companies target just
contractors, others target cabinet and fur-

niture makers, and still others (an entirely
different group of companies) target refin-
ishers.

Within any finish category — oil stain,
glaze, varnish, lacquer etc. —all these com-
panies make essentially the same thing. They
all have access to the same raw materials,
and the instructions for putting these raw
materialstogetherare available o everyone,
even to you and me if we want them.

Sothere'snothingatallinferiorabout the
finishing products available at home cen-
ters. There’s only a limitation as to what's
available.

From these limited choices, however,
you have many possibilities for achieving
the results you want.

Protection & Durability
You have control of the amount of protection
and durability you get simply by how much
you build your finish and by your choice
of finish.

Protection means resistance to moisture



penetrationinto the wood —in liquid or vapor
(humidity) form. All inishes provide better
resistance the thicker theyare, so the finishes
that harden well and can be built up on the
wood are capable of much better protection
than finishes such as boiled linseed oil, 100
percent tung oil and blends of one of these
oils and varnish, which don't harden.
Amongthe finishesthat harden, oil-based
polyurethane varnish provides the best resis-
tance to moisture penetration and also the
best durability—thatis, the best resistance to
being damaged by scratches, heat, solvents,

acids and alkalis. Polyurethane isalmost as
protective and durable asthe best of the high-
performance finishes used inindustry.

Following polyurethane in declining
order are alkyd (regular) varnish, polyure-
thane water-based finish, acrylic water-based
finish, lacquer and shellac.

But even fresh shellac is considerably
more protective and durable than the finishes
that don't harden aslongas youapply several
coats. Because shellac loses alot of hardness
and water resistance as it ages, however, it's
best to use it within a year of manufacture.

The date of manufacture is stamped on the
bottom of the can.

Color
The color you get onthe wood is partially con-
tributed by the finish. Finishes differin how
much yellowing or “oranging” they add.
Ambershellac addsthe most orange color.
You can use this finish on pine, forexample,
to create the knotty pine look popularin the
1950s, or recreate the warmth common on
oak trimand paneling original toearly 20th-
century houses.

Your choice of finish can have a big effect on the color you get, whether or
not you have stained the wood. From the left, water-based finish darkens
this walnut alittle but doesn’t add any color; lacquer adds a little yellow-
ing; polyurethane varnish adds a little orange; and amber shellac adds a
distinctly orange coloring.

Boiled linseed oil and 100 percent tung oil add yellow coloring to the wood
initially but then darken significantly as they age. This oak board was fin-
ished with three coats of each finish more than five years ago. From the left
are boiled linseed oil, 100 percent tung oil, wiping varnish (varnish thinned
half with mineral spirits), and a half~and-half mixture of boiled linseed oil
and varnish. Notice that the linseed and tung oils have oranged about the
same and that the mixture of oil and varnish has darkened about half way
between that of the oils and varnish alone.

Keeping in mind that the name of the color on the stain can is merely a
manufacturer’s interpretation, you can adjust any stain by mixing. You
can even mix two or more stains of different brands as long as you stay
within one type: oil or water-based. Here, 'm increasing the reddish tint in
a “walnut” stain by adding some “mahogany.”

You can achieve any sheen you want just from the gloss and satin varieties
of varnish, water-based finish and lacquer offered in home centers. To get
asheen in between the gloss and satin, mix the two. To get a sheen flatter
than the satin, pour off some of the gloss (as I'm doing here) from a can of
satin in which you have allowed the flatting agent to settle, then mix the
two to get what you want.
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Boiled linseed oil and 100 percent tungoil
haveaslight yellow color to begin with, then
they yellow, or rather orange, significantly
as they age. You can use either of these fin-
ishes under any other finish to achieve this
oranging as long as you let the oil cure well
first. Aweek or two in a warm room should
be adequate.

Oil-based varnishes, lacquer and clear
shellac also have a slight yellow tint, which
may darken a little with age. But the finish
most significant for color is water-based,
both polyurethane and acrylic. These fin-
ishes aren’t, and don't, yellow at all. They
are “water clear.”

Soyou would choose awater-based finish
for light woods such as maple or ash, or for
white pickled woods, if you don't want them
to have a yellow tint. You would probably
choose one of the other finishes for darker
woods because water-based finishes usu-
ally make these woods appear “washed out”
unless youapply a stain underneath.

Sheen

It’'s rare that home centers provide finishes
with sheens other than gloss and satin (shel-
lac comesin gloss only), but you can use these
two to achieve any sheen you want.

Sheen is the amount of gloss, or reflec-
tion, ina finish. If no flatting agent is added
—thatis, there’snothingat the bottom of the
can that has to be stirred into suspension

You can use acrosols as an alternative toa
spray gun to achieve a level surface. Aerosols
are available in polyurethane and water-based
finish in addition to lacquer and shellac. To get
athicker build with less expense, brush two or
three coats, then sand the surface level up to
#400 grit then spray a couple of coats with the
aerosol.
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To eliminate brush
marks (shown on the
left), thin the finisha
quarter to a half with
the appropriate thin-
ner then brush it. If you
want to speed the build,
brush two or three full-
strength coats, then
sand the surface level
up to#400 grit and
apply a couple thinned
coats.

before application - the finish produces a
gloss, or sharp image clarity. Manufactur-
ers create satin and flat finishes by adding
aflaving agent, which is usually silica. The
more flatting agent added, the less reflective
the finish.

To get a sheen in between that of gloss
and satin within any finish type — varnish,
lacquer or water-based —simply mix the two
(after stirring the satin, of course). To get a
sheen flatter than the satin, let the flatting
agent settle (don't let the store clerk shake the
can) and pour off some of the top. What s left
will be much flatter. You can then mix these
to get something in between if you want,

Because itis the top, or last, coat applied
thatis responsible for determiningall of the
sheen, you can change the appearance sim-
ply by applying another coat with a differ-
entsheen.

Avoiding Flaws
Spray guns can be used to produce nearly
flawless, meaning almost perfectly level, sur-
faces. But you canachieve the same without
aspray gun simply by thinning the finish
or using an aerosol. The thinner (meaning
“thinned”) the finish the better it levels and
the faster it dries.

Better leveling means no brush marks.
Faster drying means reduced dust nibs.

You can thin any finish to getit to level
better, but the easiest to use arethe varnishes.
All home centers carryalready thinned alkyd
and polyurethane varnishes. These are some-
times labeled “Wipe-On Poly,” but also “tung
oil,” “tung oil finish” or “tung oil varnish.”
In no cases do these products, which I call
“wiping varnish” because they're easy to
wipe on wood, have anything to do with
tungoil, but they produce wonderful results
nevertheless.

Thereare three good waystoapply awip-
ing varnish: wipe or brush it on the wood
and wipe off all the excess; wipe or brush it
on and wipe off some or most of the excess;
brush it onand leave it. The more you leave
the greater the build, butthe longer time dust
has to settle and stick to the finish.

To get a thick build with fewer coats,
brush several full-strength coats of alkyd
or polyurethane varnish, sand the surface
level up to #400-grit sandpaper, then apply
several coats of wiping varnish and wipe off
some ormost of the excess. You canmake the
wipingvarnish yourselfby thinning the same
finish you're brushing by hall with mineral
spirits, or you can use one of the already
thinned brands.

You canalsouse anaerosol foryour finish-
ing. Aerosols are now available in oil-based
polyurethane and water-based finish in
addition to lacquerand shellac, but they are
relatively expensive. Instead of buildingall
your coats with the aerosol, youcanbrush a
couple coats, sand out the brush marks, then
use the aerosol of the same type of finish to
apply level final coats.

Whatever finish you'reapplyingand how-
ever you're applying it, always watch it in a
reflected light to spot runs as they develop
and respread or rewipe to remove some of
the excess.

Whatever method you use to get a level
surface, rub it lightly with a folded brown
paper bag after the finish has hardened to
remove minor dust nibs and make the sur-
face feel smoother.

Blotching
Blotching is uneven, and usually ugly,
coloration caused by stains penetrating
unevenly.

To avoid blotching on softwoods such



The easy way to eliminate blotching in pine is to apply a gel stain as I have
done to the right half of this pine board. The left side is stained with a liquid
stain. Gel stains are so effective on pine they should be called “pine stain.”

Fish eye (cratering) is one of the most serious problems in refinishing. It’s
caused by silicone from furniture polishes getting into the wood and caus-
ing the new finish to wrinkle when applied. One easy way to avoid fish eye
is to block it with a first coat of shellac, applied here to the left side of the
board. The only new-wood use for shellac as a first coat is over resinous
knots in softwoods such as pine.

as pine, use a gel stain. This isa stain thick-
ened enough so thatit doesn’t penetrate. Gel
stains ought to be called “pine stain”because
they are so effective at eliminating blotch-
Ing in pine.

On hardwoods such as cherry, birch,
maple and poplar, it's more effective touse a
washcoat. Thisisany finish thinned toabout
a 10 percent solids content. Lacqueris used
inindustry, but the type sold inhome centers
isvarnish orablend of oil and vanish labeled
“wood conditioner” or “stain controller.” You
can make your own by thinning any full-
strength varnish or blend of boiled linseed ol
and varnish with two parts mineral spirits.

When you apply this washcoat, be sure to
letit cure atleast six hoursina warm room,
better overnight, oritwon't be very effective.
This is different than the directions on the
cans, which usually say to apply the stain
within two hours.

There is no need to apply a washcoat to
woods suchas oak, ash, walnut and mahog-
any that don't blotch.

Glaze Substitute

Colored glazesare used toadd highlighting,
antiquingorcreate faux graining overat least
one coat of finish. Glazes are rarely available
inhome centers, but you can substitute a gel
stain with excellent results. Glazes and gel
stainsare essentially the same thinganyway
—athickened stain.

To do glazing, brush or wipe the glaze or
gel stain over at least one coat of finish then
remove all the color you don't want using
arag, brush, sponge, graining tool (usu-
ally available at home centers), steel wool
or any other tool that produces the results
you want.

A typical use of glaze on cabinets and
furnitureistoleave itinrecessestoadd three-

dimensional depth or an antique look. Be
sure to apply at least one coat of finish over
the glaze after it has dried to protect it from
being scratched or rubbed off.

Pore Filling

Some woods look better with their pores
filled to create a “mirror-flat” surface. Mahog-
any is the best example.

Products called “paste wood filler” or
“grain filler” (not the same as wood putty or
wood filler) designed toachieve thislook are
rarely available athome centers. But you can
achieve the same result by sanding anumber
of coats of finish down to the deepest level
of the pores. You can sand a little between
each coat, or you can sand more after you
have applied all the coats.

Because we all apply finishes differently,
youwillhave lo experiment onscrap todeter-
mine the number of coats necessary so you
don't sand through.

For the easiest sanding between coats,
use stearated sandpaper. Norton “3X" and
3M “Tri-Mite” and “Sandblaster” are all stea-
rated. This means they contain a soap-like
lubricant that reduces clogging. You can use
your hand toback the sandpaper when sand-
ing between coats, but you should use a flat
sanding block on flat surfaces whensanding
many coats level.

Forthe easiest sandingafter anumber of
coats, use black, wet-dry sandpaper with a
mineral-oil, mineral-spirits or mixed min-
eral-oil/mineral-spirits lubricant. Begin
sanding with a grit sandpaper that levels
efficiently without creating larger than
necessary scratches (for example, #320 or
#400 grit) then sand to finer grits if they
are available.

It finer grits aren’t available, apply one
more coat of thinned finish (so it will level

well), spray withanaerosol, or rub the surface
with#0000steel wool. You can use awax, oil
or soap-and-water lubricant with the steel
wool to reduce the scratching and improve
the smoothness.

Problems in the Wood

Of all the finishes, shellac is easily the most
effective for blocking off problems in the
wood. The most common problem in new
wood is resinous knots in pine and other
softwoods. The resin can bleed into the finish
and cause it to remain tacky and not cure.

In old (refinished) wood, the most com-
mon problems are fish eye (cratering or ridg-
ing) and odors from smoke oranimal urine,
Shellac blocks all these problemsso you can
then successlully apply any finish overit. If
you are using varnish or water-based finish,
it's best if you use dewaxed shellac, sold in
most home centers as “SealCoat.”

Tomake your own dewaxed shellac, pour
off or decant the shellac from a can of Bull's
Eye Clear Shellac after the wax hassettled to
the bottom. It will take a long time for thisto
occuronitsown, sodon'tshake the can when
you buyit, or thin the shellac withat least two
parts denatured alcoholina glass jar (so you
cansee iU) to get it to settle faster.

If thereare no problemsyouneedtoblock
off, there’s no reason to use shellac as a first
coat.

Conclusion

Somehow, a lot of unnecessary mystique is
introduced into wood finishing. In reality,
however, itis quite simple. Thisis most evi-
dent when you realize all the possibilities
available from just the few products stocked
by home centers.
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The Deterioration of Furniture

How ‘Antiques Roadshow’
is contributing to it.

O ne ol the most watched PBS programs
isthe “Antiques Roadshow,” which has
been broadcast since 1996. The format fea-
tures some of our nation’s foremost antiques
expertsand appraisersexplainingtoanation-
wide audience the monetary value and some
of the history of the objects shown. These
objects include almost everything you can
thinkofthatis old or antique, ranging in size
from jewelry to large pieces of furniture. (As
applied to furniture, the term “antique” is
variously defined asat least 100 years old or
pre-industrial, which usually means 1840s
or earlier. So I'm using the phrase “old or
antique” to be sure to include everything
that might appear on the show.)

The “Roadshow” tours adozen orsocities
each year, bringing many of itsstable of about
150 appraisersto each. (The appraisers work
without pay and cover their own expenses;
side benefits created by the national televi-
sion exposure usually give back many times
over.) Thousands of people line up at each
venue to have two or more objects appraised.
The mostinteresting appraisalsare filmed for
later use on the television broadcast.

The format of the “Roadshow” is very
entertaining. The show could stand on its
own just for this quality. But it has another
very important enticement: [tappealsto the
“win-the-lottery” fantasy of most people. In
the majority of cases, the people shown on
the “Roadshow” are pleasantly surprised
and often elated to learn that their object is
worth far more than they thought —oftenin
the thousands of dollars. Maybe there’'salso
somethingin the viewer'sattic that is worth
a lot of money? Maybe the viewer will find
that he orshe has “won the lottery” with what
was previously thought to be junk.

The “Roadshow” is also educational. |
know many professional refinishers and
antique dealers who watch to learn. But
most (and maybe all) complain about the
misleading message that is being sent con-
cerning furniture. It's the pivotal message
of the entire show, the message everyone

14 Overview

Rarely should old painted furniture be stripped, no matter how
deteriorated the paint, because unlike clear-finished furniture, it’s

the paint itself, rather than the design or construction, that provides
almost all the character and value. This painted blanket chest would

lose all its interest and value if it were stripped.

associates with the “Antiques Roadshow™:
“Don’t refinish!” Refinishing reduces the
value of furniture, it is alleged, sometimes
by thousands of dollars.

It's my contention that this message mis-
leads the public about the appropriateness
(or inappropriateness) of refinishing. The
message indirectly causes serious damage
to old and antique furniture and will result
in the disappearance of much of it unless the
message is changed.

Furniture requires a finish in good shape
to protect the wood [rom moisture exchange
and to make the wood look nice. Furniture
with joint failure, peeling veneer, warps
and splits — all caused by excessive mois-
ture exchange —and furniture that looks
bad because of a deteriorated and ugly finish,
often ends up in an attic, basement, garage
or barn where it further deteriorates. Or it
istossed out.

How Furniture Deteriorates
Furniture deteriorates asaresult ofexposure
to moisture, light and abuse.

Moisture affects the wood. Contact with
waterand changes in humidity cause wood to
expand and contract across the grain, but not
significantly along the grain. When boardsare

joined perpendicularly, as they almost always

are to make furniture, stress develops in the

joints because of contrary wood movement

in the parts. As the glue ages and becomes
brittle, this stress causes the glue to give way.
The joints then loosen and separate.

The same happens with veneer, which
was often glued perpendicularly to a solid-
wood substrate or laid over a [rame-and-
[lush-panel substrate. The veneer separates
orcracks, especially over the joints.

Exposure of only one side of wood to
water also causes warping and splitting, a
poorly understood phenomenon, which 1
explain in “Tabletops & the Need to Refin-
ish” at the end of this chapter.

Moisture-vapor exchange (higher humid-
ityin the air leading to higher moisture con-
tentin the wood, and vice versa) has always
been a problem. But it has become worse
in modern, tightly constructed buildings



because of the impact of central heating.
In the winter, interior humidity conditions
become much drier than previously, so the
variations between summer and winter are
greater. The result is increased wood move-
ment.

The easiest wayto keep moisture exchange
to aminimum is to keep the finish in good
shape. (The other way is to maintain a con-
stant humidity, which isusually not possible
outside ofa museum setting,) A finish doesn't
completely stop moisture penetration, butit
slows the penetration significantly. A dete-
riorated finish is pitted with microscopic
voids that allow moisture in liquid or vapor
form to pass through. An old, deteriorated
finish offers almost no barrier to moisture
penetration.

While the deterioration of the wood in
[urniture is caused primarily by moisture
exchange, the deterioration of finishes results
primarily from exposure to light.

A finish will eventually dull, become brit-
tle and crack simply because of exposure
to oxygen, but this takes a very long time.
Exposure to ultraviolet light, especially from
sunlightand fluorescent lighting, accelerates
this deterioration considerably. The finish on
a piece of furniture placed nearawindow in
directsunlight will dull and crack far sooner
thana finish placed in a dark corner across
the room.

Finishes canalsodeteriorate from abuse,
ofcourse. Abuse inthe form of scratchesand
rubs removes finishes and may even dam-
age the wood.

No matter how a finish deteriorates, the
end result is increased moisture exchange
in the wood, reduced functionality and
increased ugliness. And, with rare excep-
tions, this deterioration leads eventually to
the disappearance of the furniture if nothing
is done to reverse it.

The Misleading Message

Some very old furniture hassurvived in good
condition, but the instances of this happen-
ingare rare. The furniture that has done so,
however, is worth more than furniture that
hashad tobe refinished. People will paymore
for things that are rare.

How does some furniture survive for
hundreds of years with its original finish
in good condition? Consider this scenario
asan example.

Abureau (chest-ol-drawers) is made for
a wealthy New England family in 1790. Tt
is used by that family for a couple decades
then passed downto one of the children who
remainsinthe family house. But the bureauis
no longer “modern”andisrelegated toadark
cornerina guest bedroom where it israrely
used. The house and bureau remain in the
family for 200 years, after which the bureau
issoldand enterstheantiques market —with
a finish that is a little dull but otherwise in
near-original condition.

The circumstances necessary for furni-
ture to survive in near-original condition are
that it receive little exposure to bright light
and be rarely used or moved.

As chance would have it, the furniture
appraisers who appear on the “Roadshow”
deal primarily with this type of furniture in
their own businesses. There is a small but
very enthusiastic market for furniture with
old or original “surfaces.” Itis therefore natu-
ral for these appraisers to compare the value
of an object that has been refinished with
one that hasn't. Had the furniture survived
in near-original condition, it would be worth
much more.

Light destroys finishes. Direct sunlight and fluorescent light are the most damaging. The 100-year-old
drawer front on the left is badly crazed except where the finish was protected from light by the hard-
ware. There, the finish is in near-perfect condition. The backside of the walnut cabinet on the right sat
next to a west-facing window for 10 years. The finish is peeling and the color is faded where the sun-

light hit.

Moisture contentin
finishedwood

Moisture contentin
unfinished wood

Humidity

| | |

Summer Winter Summer

A finish in good condition reduces the swelling
and shrinking of wood by slowing the exchange
of moisture in and out of wood. This graph rep-
resents a hypothetical situation.

But [ rarely hear the appraisers explain
survivability on the “Roadshow.” Instead,
they say things like, “Had this furniture not
been refinished, it would be worth many
thousands of dollars. But it was refinished,
sonow it’s worth only a few thousand dol-
lars.”

To the unsophisticated viewer thisevalu-
ation says, “Furniture loses value when it is
refinished.”

It'srarely explained that furniture is sel-
dom refinished unless it needs to be. And
if the furniture needs to be refinished and
itisn't, it may not survive. The appraisers
should be saying, “This piece was refinished,
which s good because it surely needed to be.
In this condition, it'sworth “X” dollars. Had
it been one of those rare pieces of furniture
thatsurvived with its original finish in good
condition, it would be worth thismuch more.
You should be happy that someone cared
enough torefinish the furniture so you have
the opportunity to enjoy it.”

Or, in cases of badly deteriorated finishes
on pieces with no special provenance, the
appraisers should say somethinglike, “The
finish on this piece is in very poor condition
and is no longer serving its protective pur-
pose. The furniture would be worth more
refinished.”

As chance would also have it, most of the
leading museums in the country have an
interest in keeping furniture in their collec-
tions in the same condition as when it was
acquired — often with a very deteriorated
finish. (Museumsspend alot of effort control-
ling humidity,) The purpose isso the furni-
ture can be studied for original techniques,
adhesives and finishes used.

Therefore, when a museum curator or
conservator is asked by a consumer maga-
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zine to comment on the appropriateness of
refinishing, the response is almost always,
“Refinishing is bad.” The museum profes-
sionalis thinking of his or her ownneeds, not
those of the general public. The resultis that
the “Roadshow’s” message is reinforced.
More sophisticated dealersand collectors
dontobject torefinishing. The market for old
and antique furniture in deteriorated con-
dition is very small. Most people want their
furniture tolook good, which usually means
refinished, or at least restored as [ describe

The decision of whether to refinish, rejuvenate
or leave alone varies with each piece of furni-
ture (and also with the desires of the owner).
Atright is an early 19th-century bow

front bureau with abadly damaged finish,
including significant missing color. As is, the
piece is very unattractive. The choice would
probably be to refinish, or possibly to rejuve-
nate using the amalgamation technique, hop-
ing to move some of the color around to fill in.
(Nothing would be lost if amalgamation didn’t
produce good results because refinishing is the
other choice; it could still be done.) On the right is
the arm of a painted Windsor chair from about the
same period, with clear patterns of wear. It would

below in “Rejuvenating Old Finishes,” This
has been brought home to me on a num-
berof occasions when I've visited high-end
antique stores, especially in the Northeast.
I've walked through shops containing hun-
dredsoflpiecesof [urniture fromthe late 18th
and early 19th centuries, every one of which
has been refinished at some point initslife,
usually [airly recently.

The shop ownersexplain tome that there
isn'tamarket for “crusty craze.” People want
their furniture tolooknice. Oras one dealer
at one of the most prestigious New York City
storessaid when Iasked about the influence
of the "AntiquesRoadshow™: “Our customers
know better.”

The Other Side
There’s another side to this issue. An old or
original finish makes it easier to determine the

be ashame to remove, or (ry to amalgamate and

respread, the paint. The wear adds to the character

and value.

authenticity of a small percentage of antique
furniture. There are fakes and restorations
atall levels of the market, and crusty old fin-
ishes, which are difficult if not impossible
to replicate, provide a high degree of insur-
ance against fraud. Even old dirt in cracks
and recesses is helpful. An original or at least
very old finish makes authentication easier
and sales better for a few high-end dealers.

This desire for old, deteriorated and even
dirty surfaces could be consciously or uncon-
sciously motivating the appraisers on the
“Roadshow.”

It could well be argued that thisisfair, that
thereisalegitimate authentication rationale
for not refinishingno matterhowbad the con-
dition of the finish. Butevenif youacceptthis
rationale, it doesn'tapply to the vast majority
(somewhere north of 99 percent) of old and
antique furniture. The mantra, “Don’t refin-
ish,” should not be promoted on a television
show targeted at the general public without
constant explaining. The current practice is
having a harmful effect.

Reprinted from Woodwork, August 2006.

here are three ways to deal with an

old, deteriorated finish: You can leave
itas s, doing nomore than possibly apply
some paste wax; you can strip and refin-
ish; or you can rejuvenate or “restore”
whatever finish is left. The decision is
always made on a case-by-case basis.
No method is right for all furniture.

In many cases, an old finish surface
has an attractive aged coloring that will
be lost if the finish is stripped and a new
oneapplied. Refinishing makes furniture
look new and can cause itto lose some
of its charm. On the other hand, if the
finish is unattractive and no longer per-
forming its function of slowing moisture
exchange, something should be done.
There are a number of techniques you
can use to rejuvenate an old finish that
will maintain the color while at the same
time improve the overall appearance.
Here is a list of techniques, advancing

Rejuvenating Old Finishes

from least to most intrusive, effective and
difficult to pull off.

> Apply a commercial “restorer,” such
as Howard's Restor-A-Finish. This will add
shine, and sometimes color, to scratches for
a shorttime.

» Apply paste wax. Wax will add a semi-
permanent shine without highlighting
cracks in the finish (as liquid polishes do).
But wax won't improve resistance to mois-
ture exchange in any significant way. Use a
colored paste wax to add color in scratches
and dings.

» Clean the surface with soap and water
and/or mineral spirits before applying wax or
arestorer. There are two types of dirt, water-
soluble and solvent-soluble, so you may need
to use both types of cleaner.

» Apply a coat or two of finish. You can
useany finish, including shellac (French pol-
ish), varnish (including polyurethane varnish),
water-based, or lacquer, butbe careful with

lacquer because the thinner in itmay blis-
ter the finish if applied really wet. In all
cases, applying thinned coats produces
better, more level, results. Oil is not as
effective as a hard, film-building finish
and could darken the wood unevenly and
undesirably as the oil ages and darkens.

» Abrade the surface before applying
restorer, paste wax or finish. Use sandpa-
per if you wantto level the surface. Steel
wool and Scotch-Brite pads merely round
over unevenness. Abrading removes the
top surface, which serves doubly to clean
dirt. Don’t abrade through any color,
whether in the wood or in the finish, or
you may lose control and end up having
to refinish.

> Amalgamate the finish and respread.
This can be done only with shellac and
lacquer. Wipeor brush an appropriate sol-
ventover the surface to soften or liquefy
the finish, then smooth it level.
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Tabletops & the Need to Refinish

t's a widespread myth among wood-

workers that the way to reduce, and
maybe even prevent, warping is to finish
both sides of the wood. | don't have any
objection to finishing the underside and
inside, but doing so isnt going to have
any significant impact on warping; the
moisture content of the wood is going to
adjustto the surrounding atmosphere any-
way. It's keeping the finish on the exposed
side in good shape that makes the biggest
difference.

Have you ever noticed that warps
in tabletops, deck boards, siding, floor-
boards and even cutting boards are almost
always concave on the top or exposed
side? And that this is the case no mat-
ter which side of the wood (heartwood,
sapwood or quartersawn) is up or out, or
whether one or both sides of the wood
is finished?

The explanation is that the top or
exposed side was wetted and allowed
to dry repeatedly over a long period of
time and the finish (or paint) wasn’t in
good enough shapeto prevent the water
from getting to the wood. The contin-
ued wetting and drying of just one side
caused compression shrinkage (or “com-
pression set”).

Compression shrinkage is a techni-
cal term used by wood technologists
to describe a condition in which the
cylindrical cells of cellulose in wood are
not allowed to expand when moisture
is absorbed, so they get compressed
into oval shapes. Compression shrink-
age explains how screws work loose in
wood, and why wooden handles become
loose in hammers and hatchets. It also
explains splits in the ends of boards and
checks in the middle of boards in addi-
tion to warping.

When water enters wood, the cellu-
lose cell walls swell. If the wetting is only
ononeside andthe thickness of the wood
prevents the cells from expanding, they
become compressed into oval shapes.
When the wood dries, the cells don’t
resume their cylindrical shapes and that
side shrinks a little. Each time the one side
is wetted and dries out it shrinks a little
more. Repeated wettingand drying of one
side eventually leads to thatside cupping,
and if the cycle continues long enough,
the wood splits and checks.

Tabletops are commonly wiped witha
damp cloth to clean spills and sticky dirt.
Ifthe finish is allowed to deteriorate to the
point where it no longer prevents water

Tabletops are often exposed to spills or wiped
down with a damp cloth. If the finish is dete-
riorated, water can get into the wood and, over
time, cause enough compression shrinkage to
warp it concave. This type of warp has nothing
to do with which side of the wood (heartwood,
sapwood or quartersawn) is up or whether the
finish was applied to one or both sides.

Wood floors are often kept clean by wet
mopping, and if the finish isn’t kept in

good shape the boards will cup due to
compression shrinkage. Every floorboard
throughout this second-floor apartment has
cupped, and the boards were, of course, laid
randomly.

Heartwood

Sapwood ‘Natural’warp

Antique plainsawn wood can be expected to
have shrunk and warped around the rings as
the surrounding conditions in buildings have
become drier over the last 150 years. Most
antique tabletops were made with the heart-
wood up because it’s the better side, with more
good wood exposed. So it would be expected
that old tabletops would bow rather than cup.
But the opposite has happened in almost all
cases. The fact that the underside was not
finished can't possibly have anything to do with
the warping.

penetration (or if the finish is too thin to pre-
ventwater penetration), warpingand eventual
splitting result. More than any other furniture
surface, the finish on tabletops needs to be
kept in good condition.

Compression shrinkage has been well
understood by wood technologists for
decades, but none of them carried it to its
logical conclusion to explain warping until
Carey Howlettdid soin a paper he presented
to the Wooden Artifacts Group of AIC (The
American Institute for Conservation of His-
toric and Artistic Works) in 1995. You can
read the paper online at http://aic.stanford.
edu/sg/wag/1995/WAG_95_howlett.pdf.

Interestingly, understanding the cause of
warps intabletops leads to the counter-intui-

Compressionshrinkage

Wood s composed of cylindrical cells of
cellulose that are compressed into oval
shapes when the wood is exposed repeat-
edly to cycles of wetting and drying out. The
compression becomes permanent, and if the
exposure is to one side only, the wood warps
and eventually splits. Spills and exposure to
damp washcloths are the primary causes of
warping in tabletops.

tive but effective method for correcting
warps. Hold the board in clamps across
thegrain to keep the wood fromexpand-
ing. Then wet the convex ide, usually the
bottom side of tabletops, many times,
letting it dry thoroughly after each wet-
ting. The convex side will slowly shrink,
bringing the board flat.

The Deterioration of Furniture
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Rules for Sanding Wood

Material and finish
choice help dictate grit
progression.

he objective of sanding wood is to

remove mill marks, which are caused
by woodworking machines, and 1o remove
other flaws such as dents and gouges that
may have been introduced in handling.
The most efficient method of doing this is
to begin sanding with a coarse enough grit
sandpaper to cut through and remove the
problems quickly, then sand out the coarse-
gritscratches with inerand finer grits until
youreach the smoothness youwant—usually
upto#150,#180 or #220 grit.

Thisisaveryimportant concept because
it gets pastall the contradictory instructions
about which sandpaper grits touse. Condi-
tions vary.

For example, a board that has been run
through aplaner with dull knives will require
acoarser grit of sandpaperto be efficient than
youd need withtypical veneered plywood or
MDF that has been pre-sanded in the factory.
You can finish-sand both of these surfaces
with #180 grit, for example, but you might
begin with #80 grit on the solid wood and
#120 grit on the plywood. It would be atotal
waste of time and effort to begin with #80 grit
onthe pre-sanded veneered wood (and you
would risk sanding through). So you don't
want to begin with too coarse a grit because
it will cause you more work than necessary
sanding out the scratches.

There’salsono fixed rule for how to prog-
ress through the grits. Sanding is very per-
sonal, We all sand with different pressures,
number of passes over any given spot and
lengths of time.

Unquestionably, the most efficient pro-
gressionistosand through every grit—#80,
#100,#120,#150,#180-sandingjustenough
with each grit to remove the scratches of the
previous grit. Butmost ofus sand more than
we need to, soit’s often more efficient to skip
grits.

You'll have to learn by experience what
works best for you.
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The primary reason you need to sand wood

is to remove the washboarding and other mill
marks caused by machine tools. On this board,
the washboarding, which was caused by a
planer and has been highlighted with stain, is
particularly severe. I think it would have been
most efficient to begin sanding with #80 grit.

Sanding cross-grain tears the wood fibers so
the sanding scratches show up much more,
especially under a stain. The best policy is to
always sand in the divection of the grain when
possible. The scratching that does occur is
then more likely to be disguised by the grain
of the wood.

Random-orbit sanders are more efficient than
vibrator sanders, but they still leave cross-
grain marks in the wood. I refer to these as
“squigglies.” The best policy is to sand them out
by hand in the direction of the grain after sand-
ing to the finest grit, usually #180 or #220, with
the sander. Doing this is especially important if
youare staining,

effort in most cases, as explained in the text.
In fact, the finer the grit the wood is sanded to,
the less color a stain leaves when the excess is
wiped off. In this case, the top halfwas sanded
to #180 grit and the bottom half to #600 grit.
Then astain was applied and the excess

wiped off.



How Fine to Sand
It's rarely beneficial to sand finer than #180
grit.

Film-building finishes, suchasvarnish,
shellac, lacquer and water-based finish, cre-
ate their own surfaces aftera couple of coats.
Theappearance and feel of the finishisallits
own and has nothing any longer to do with
how fine you sand the wood.

Oil and oil/varnish-blend finishes have
nomeasurable build, soany roughnessin the
wood caused by coarse sanding telegraphs
through. But these finishes can be made ulti-
mately smooth simply by sanding between
cured coats or sanding each additional coat
while it isstill wet on the surface using #400
or #600 grit.

Onlyilyouare stainingorusingavibrator
(“pad”) orrandom-orbit sander does sanding
above #180 grit make a difference.

The finer you sand, the less stain color
will be retained on the wood when you wipe
off the excess. If this is what you want then
sand toa finer grit. I itisn't, there'sno point
going past #180 grit. The sandingscratches
won't show as long as they are in the direc-
tion of the grain.

Sometimes with vibrator and random-
orbit sanders, sandingup to#220 grit makes
the squiggly marks left by these sanders small
enoughsotheyaren't seen underaclear fin-
ish. Sanding by hand in the direction of
the grain to remove these squigglies then
becomes unnecessary.

In all cases when sanding by hand, it’s
best to sand in the direction of the wood
grain when possible. Of course, doing this
is seldom possible on turnings and decora-
tive veneer patterns such as sunbursts and
marquetry.

Cross-grain sandingscratchesaren’t very
visible undera clear finish, but they showup
very clearly under a stain. If you can't avoid
cross-grain sanding, you will have to find a
compromise between creating scratches fine
enoughsothey don'tshow and coarse enough
sothe stainstill darkensthe wood adequately.
You should practice first on scrap wood to
determine where this point is for you.

Three Sanding Methods
Other than using a stationary sanding
machine or a belt sander, which will take a
good deal of practice tolearn to control, there
are three methods of sanding wood: with
justyour hand backing the sandpaper, with
aflatblock backing the sandpaper and with
avibrator or random-orbit sander.

Using your hand to back the sandpaper

can lead to hollowing out the softer early-
wood grain on most woods. So you shouldn't
use your hand to back the sandpaperon flat
surfaces such as tops and drawer fronts
because the hollowing will stand out in
reflected light after a finish is applied.

The most efficient use of sandpaper for
hand-backed sanding isto tear the 9" x 11"
sheet of sandpaper into thirds crossways,
then fold each of these thirds into thirds
lengthways. Sand with the folded sandpaper
until it dulls, flip the folded sandpaper over

The most efficient use of sandpaper when backing it with just your hand is to tear the sheet into thirds
crossways and then fold one of the thirds into thirds lengthways. Flip the thirds to use 100 percent of

the paper.

The most efficient use of sandpaper when backing it with a flat sanding block is to tear the sheet into

thirds crossways then fold one of the thirds in half. Hold it onto the block with your thumb and fingers
as shown here. Flip the folded sandpaper for a fresh surface, then open up the sandpaper and wrap it

all around the sanding block for a third fresh surface.
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to use the second third, then refold to use
the third third. This method reduces waste
to zero and also reduces the tendency of the
folds to slip as you're sanding.

1f you are sanding critical flat surfaces
by hand, you should always use a [lat block
to back the sandpaper. If the block is hard
(wood, for example), it’s best to have some
sort of softer material such as cork glued to
the bottom to improve the performance of the
sandpaper. (Lfind the rubbersanding blocks,
available at home centers, too hard, wasteful
of sandpaper and inefficient because of the
time involved in changing sandpapers.)

I made my own sanding block. Its mea-
surementsare 2%4"x 374" x 114" thick, with
the top edges chamf{ered fora more comfort-
able grip. Any wood will work. [ used sugar
pine because it is very light in weight.

To get the most efficient use of the sand-
paper, fold one of the thirds-of-a-sheet
(described above) in halfalongthe long side
and hold it in place on the block with your
fingersand thumb. When you have used up
one side, turn the [olded sandpaperand use
the other. Then open the sandpaperand wrap
itaround the block to use the middle.

Most woodworkers use random-orbit
sanders because they are very efficient, easy
to use, and they leave a less-visible scratch
pattern than vibrator sanders due to the ran-

domnessof their movement. Forboth of these
sanders, however, there are two critical rules
to follow.

First, don't press down on the sander
when sanding. Let the sander’s weight do the
work. Pressingleaves deeper and more obvi-
ous squigglies that then have to be sanded
out. Simply move the sander slowly over the
surface of the wood in some patternthat cov-
ersall areas approximately equally.

Second, itsalways the best policy tosand
out the squigglies by hand after you have
progressed to your final sanding grit (for
example, #180 or #220), especially if you
are applyingastain. Use a flat block to back
the sandpaper il you are sanding a flat sur-
face. It's most efficient to use the same grit
sandpaper you used for your last machine
sanding, but you can use one grit finerif you
sand alittle longer.

Removing Sanding Dust
No matter which of the three sanding meth-
ods you use, always remove the sanding
dust before advancing to the next-finer grit
sandpaper. The best tool to use is a vacuum
because it is the cleanest. A brush kicks the
dust up in the air to dirty your shop and
possibly land back on your work during
finishing.

Tack rags load up too quickly with the

Random-orbit sanders are easy to use and efficient for smoothing wood. To reduce the likelihood of the
squigglies these sanders produce, use a light touch. Don't press down on the sander; let its weight do
the work.
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large amount of dust created at the wood
level. These sticky rags should be reserved
for removing the small amounts of dust after
sanding between coats of finish.

Compressed airworks well if you havea
good exhaust system, such asaspray booth,
to remove the dust.

It's not necessary to get all the dust out
of the pores. You won't see any difference
under a finish, or under a stain and finish.
Just get the wood clean enough so you can't
feel or pick up any dust when wiping your
hand over the surface.

How Much to Sand
The biggest sanding challenge is to know
when you have removed all the [laws in the
wood and then when you have removed all
the scratches [rom each previous grit so you
canmove on to the next. Beingsure that these
flawsand scraichesare removed isthe reason
most of us sand more than we need to.
Alot of knowing when you have sanded
enough is learned by experience. But there
are two methods you canuse asanaid. First,
after removing the dust, look at the wood
ina low-angle reflected light — for example,
from awindow ora light fixture on a stand.
Second, wet the wood, then look at it from
different angles into a reflected light.
Forwettingthe wood, use mineral spirits
(paint thinner) or denatured alcohol. Avoid
mineral spirits if you are going to apply a
water-based finish because any oily residue
from the thinner might cause the finish to
bead up. Denatured alcohol will raise the
grainalittle, so you'll have to sand it smooth
again.



Prevent, Remove & Disguise
Glue Splotches

Nothing is more agonizing
than discovering a glue
splotch during staining.

here’s no finishing problem more frus-

trating than glue splotches. You spend
countlesshourscutting, shaping, smoothing
and joining pieces of wood only to have your
work discolored where glue from squeeze-
out or dirty hands seals the wood so stain
and finish can't penetrate. The wood under
the splotch doesn't change color while all
around it the wood is darkened.

Avoiding this common problem is easy
with one or more of the following four
steps:

> Keep the glue from getting on the
surface of the wood in the first place.

» Wipe the glue off the surface while
it's still wet.

> Identifyareasof dried glue and remove
them before applying a stain or finish.

» Remove or disguise the glue splotch
afterithas occurred.

Preventing Glue Splotches

Glue squeeze-out is a good thing when glu-
ingboardsedge toedge, becauseit'sevidence
you've applied enough glue and enough pres-
sure with your clamps. Thistype of squeeze-
out is seldom a problem, however, because
you'll remove all traces of it when you plane,
scrape or sand the surface level.

IU’s the squeeze-out [rom cross-grain
joints, such as stiles and rails, and legs and
aprons, that causes problems because it's
hard to sand or scrape a 90° joint without
leaving unsightly scraiches.

The most obvious way 1o prevent cross-
grain glue squeeze-out is to apply no more
glue to the joint members (mortise and tenon,
dowel and hole) than necessary to make a
good glue bond. This is hard to do when
working fast, however, because it’s difficult
to avoid getting too much glue in the joint
when you're even more concerned about not

Glue squeeze-out is a particularly thorny prob-
lem when a joint meets at a 90° angle, such as a
table leg to an apron. And because the apron is
set back, it’s easy to miss the squeeze-out dur-
ing sanding.

getting enough to make a strong bond. The
trick is Lo create spaces within the joint for
excess glue tocollect, giving you more leeway
for how much glue you can apply.

To create these spaces, make your mor-
tise or dowel hole alittle deeperthan neces-
sary, chamfer the end of the tenon or dowel
(most commercial dowels come this way),
and chamfer the front edges of the mortise
or dowel hole. When you then slide the joint
together, excess glue will collect in the cavi-
ties before squeezing out.

To keep your hands clean of glue while
gluing up, keepadampclothand adrycloth
nearby. If you do get some gluie on your hands,

wipe itoff quickly with the damp cloth, then
dry your hands with the dry cloth so you
don't cause grain raising,

Removing Wet Glue
The besttime to remove excess glue is while
it's still wet by wiping with a cloth damp-
ened with the solvent or thinner for the glue
—waterin most cases. To totally prevent glue
splotching, however, you'll have to soak the
wood and wipe it dry several times so you
thin the glue somuch thatnotenoughisleft
in the wood's pores to cause a problem. You'll
then have to sand to level the raised grain.
Some people remove glue squeeze-out
by letting the glue dry just enough so it
holds together and can be peeled off. This
is a quick and easy way to remove most of
the glue, but some will still remain in the
pores and will have to be sanded, scraped
or scrubbed out.

Identifying & Removing Glue

Once the glue has dried, it’s usually difficult
to see onthe surface of the wood. Tohighlight
these areas, wet the entire surface with water
or mineral spirits, which will soak deeper
into unsealed wood and make it darker. The
areasthatare sealed with glue will be easy to
indentify because they will be lighter.

Water raises the grain of wood, so if you
use water, you'll have to let it dry then sand
the wood smooth again. This procedure is
called sponging or dewhiskering, and it’s a
good step to take anyway il you plan to use
astain that contains water,

Alternatively, there are commercial prod-
ucts you can add to white and yellow glues
before use that will make them show up
undera UV (black) light.

Whenyou'veidentified the problem areas,
remove the glue by scraping, sanding or
scrubbing with a solvent for the glue.

You can break down white, yellow and
hide glues with water. Hot water works best.
You can add some white vinegar (“white”
so you don't stain the wood) to the water to
speed the process even more.

A trick you may not be familiar with is
using a solvent to soften white and yellow
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glues. The advantage of using a solvent is
thatit doesn't raise the grain.

Xylene (xylol) and toluene (toluol) work
best. Xylene is the solvent in products such
as Oops! and Goof Off sold to remove latex
paint spatter. Latex paint and white and yel-
low glues are the same chemistry. You could,
of course, use one of these commercial brands
instead of xylene. Acetone and lacquer thin-
ner are also somewhat effective.

You can dissolve contact cement with
acetone or lacquerthinner, and you can thin
epoxy and polyurethane glues with acetone
until they have cured. Then you'll usually
have to resort to sanding or scraping,

[f the wood is oak, walnut, mahogany or
one similar in porosity, you'll need to scrub
the area with a toothbrush or soft bristle
brush in the direction of the grain to help
remove all the glue from the pores. Then
wipe the surface dry.

Aftercleaning all the glue off the surface,
sand it with the same grit sandpaper you
used elsewhere. Youneed to remove all raised
grain and make the sanding scratches uni-
form, or differences in color may show up
when you apply astain. Doing thisisnot so
critical if you're not staining.

[fyouscrape orsand the glue off the sur-
face, finish up by sanding with the finest grit
sandpaperyou've used elsewhere tomake the
scratch pattern uniform. Again, you don't
have to be as careful il you're applying only
aclear finish.

Correcting Problems

Forthose cases where you don't discover the
glue splotch until after you've applied the
stain, sand or scrape off the glue through the
stain and restain that area orleave the splotch
and disguise it later, after you've applied a
coat of finish.

If you sand or scrape off the glue, you
may have problems blendingthatareawith
the surrounding wood. Be sure to sand the
damaged area to the same grit as elsewhere
before applying more stain. If the damaged
area still shows, try sanding the entire part
(leg, rail, tabletop) while the surface is wet
with stain, then wipe off the excess.

If the part you've wet-sanded is a little
lighter than other parts, wet-sand again with
a coarser-grit sandpaper. Most stains lubri-
catesandpaper, which reduces the coarseness
of the scratching and could be the cause of
the lighter coloring.

Ifwet-sandingdoesn't solve the problem,
you'll have tostrip the stain using paint strip-
peror the thinner for the stain. Then resand
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If you leave the
dried glue wet
with water fora
while, it will turn
white and be
easy to scrub off.

the wood and begin again with the staining
step. You don't have to remove all the color
from the wood if you're restaining with the
same stain, butyou doneed to get the remain-
ing color fairly even.

Analternative solution youcanuse with
all ilm-building finishes (not oil because it’s
toothin)istodisguise the splotchafter you've
applied a coat of finish in the same way you
would disguise awood-putty repair,a burn-
in repairora rub through.

Begin by drawingin the grain using pig-
ment suspended inashellac or padding-lac-
quer binderandavery fine artist’s brush. You
canalsouse pigmentin varnish (the same as
thinned oil paint or glaze), but you'll have to
allow a day’s drying time between coats.

When you have the grainlines connected
to the grain in the surrounding wood, rub
lightly with #0000 steel wool to soften the
linesand applyathin barrier coat of finish so
the lines won't get smeared during the next
step. Then color the areas in between the
grain lines with either pigment or dyeina
binder. When you have the splotch disguised,
continue applying coats of finish.

To avoid squeeze-out it helps to design your
Jjoints so that excess glue has a place to collect.
Chamfering the ends of your tenons or using
dowels with chamfered ends will help.

-‘
A good way to find glue seepage or fingerprints
is to wet the surface of the wood with water or
mineral spirits. These will soak deeper, dark-
ening the wood more than the glue does. Water
raises grain; mineral spirits doesn’t.

Instead of removing dried glue seepage, you

can disguise it by painting between coats. Begin
by drawing in the grain lines to connect with
the stained wood on either side. Then apply a
thin barrier coat of finish and color in the wood
between the grain lines.
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What is Oil?

Understanding just a little
chemistry will teach you a
lot about this finish.

At awood-finishing seminar l once taught,
a participant asked, “What is oil?” The
question caused me to remember my own
confusion a number of years ago. The term
“0il” can seem confusing because there are
many very dilferent finishing products labeled
and marketed (or mis-marketed) as oil.
Here’s an explanation of oil.

The Nature of Oil

You've probably noticed that some oils stay
liquid forever while others get sticky aftera
while and still others dry completely. The
explanation is that some oils have more
reactive sites than others, and it is at these
sites that the molecules in oil form a chemi-
calbond, or “crosslink”, or “hook up,” when
exposed toair (more specifically, to oxygen
in the air).

Oils that never dry have very few or no
reactive sites; oils that dry only to a sticky
state have a few reactive sites; and oils that
dry completely to a soft film have sufficient
reactive sites to make curing possible.

I find it helpful to picture the method of
drying as Tinker Toys on a molecular scale.
The sticks in the Tinker Toys represent the
chemical bonds, or crosslinks, at the reac-

The drying of oils can be represented by Tinker
Toys. Upon exposure to the oxygen in air, the
molecules of oil crosslink or “hook up” to from
chemical bonds (represented by the sticks).
When enough of the molecules have cross-
linked, the liquid oil changes to a soft solid.
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Here are four comnton oils. Mineral oil is a non-drying oil. It remains liquid forever. Walnut oil is a
semi-drying oil. Linseed oil and tung oil are drying oils. They turn from a liquid to a soft solid with the

introduction of oxygen.

tive sites. The more “sticks,” the tighter the
network and the better the drying.

The two large families of oils used in fin-
ishing are mineral oil and vegetable oil.

Mineral Oil

Mineral oil (or with an added scent, baby oil)
isdistilled from petroleum and hasno reactive
sites, or sticks. So mineral oil never dries.

Anumber of companies sell mineral oil
labeled to make it seem more exotic. Exam-
ples include mystery oil, butcher-block oil,
and sometimes “teak” oil. If an o1l product
sold as a wood finish stays liquid no matter
how long you leave it exposed to air, then it’s
almost surely mineral oil.

If youapply mineral oil to wood and wipe
off the excess so the surface isn't smeary,
the oil that remains continues to penetrate.
This may take avery long time, so what you
experience over several monthsis the wood
losing its colorand looking drier until even-
tually it looks raw.

If you continue applying mineral oil to
the wood, eventually you “fill it up” so that
the surface remains in a semi-permanent
oily state. The surface feels oily and smudges
when you touchit.

Washing at any point along the way
removes the surface oil, of course, leaving
the wood drier and more colorless.

Mineral oil is ineffective as a protective
or decorative finish for wood.

Vegetable Oil

Vegetable oils are pressed from plant seeds
and nuts and are made up of a glycerol mol-
ecule with three fatty acids attached. This
compound is called a “triglyceride,” a term
you're probably more familiar with in the
context of blood tests and what is more or
less healthy to eat.

There are many different fatty acids, each
containing from zero to four reactive sites.
Sometimesall three fatty acidsattached toa
glycerol molecule are the same, but usually
they are mixed. So the best way to figure the
number of reactive sites in any given triglyc-
eride or oil is to use averages.

Oils with fatty acids containing an aver-
age of zero-to-one reactive site per fatty
acid don’t crosslink enough to everdry. So
these oils, which include olive, castor and
coconut, are similar to mineral oil. In the
context of wood finishing, they are called
“non-drying” oils.

Oils with an average of one-to-two reac-
tive sites per [atty acid dry better. But the
drying takes a very long time, often never
getting past the sticky state. These oils are
called “semi-drying” oils. Examplesinclude
walnut, soybean (soya) and safflower oil.

Oils with fatty acids containingan average
of two ormore reactive sites dry fully toasoft
film and are called “drying” oils. The most
common examples are linseed oil (pressed
from seeds of the flax plant) and tung oil



(pressed from nuts of the native Chinese
tungtree). Drying occurs faster when metal-
lic driers are added.

These driers, which are often sold sepa-
ratelyas “Japan Drier,” are catalyststhatspeed
the introduction of oxygen into the oil. (Lead
was once used as a drier in wood finishes,
butitisn'tanymore.)

Driersare commonly added toraw linseed
oilto create “boiled” linseed oil. Driersaren’t
added totungoil because they can causeitto
take on a [rosi-like appearance when dry.

Amyth persistsin the woodworking com-
munity that finishes with driers added are
unhealthy for contact with food or children’s
mouths. Thisis not the case as long asthe
finish has fully dried; the rule of thumb for
dryingis30days, but the time can be recluced
significantly in warmer temperatures,

The difference between linseed oil and
tung oil can be explained quite easily asthe
difference in the number reactive sites, or
sticks, on their respective fatty acids. Linseed
oil hasan average of about two reactive sites
on each fatty acid, whereas tung oil has an
average of about three.

With more reactive sites, tung oil dries
significantly faster than raw linseed oil — but
notas fast as boiled linseed oil with the driers
added. Tungoilalso driestoatighter Tinker
Toynetwork than either raw or boiled linseed
oil, so tung oil is more water resistant.

Qil/Varnish Blend

Linseed oil (rarely tung oil becauseit's much
more expensive) is often combined with var-
nish to create an oil/varnish blend. Blends
of oil and varnish are very popular finishes
with woodworkers.

You can easily make your own blend, of
course, by mixing any varnish, including
polyurethane varnish, with boiled linseed
oiland/or tung oil. Thisis what Sam Maloof
did to make his popular “Maloof finish.” To
make spreading easier, you canadd mineral
spirits (paint thinner) tothin the finish. Begin
with one-third oil, one-third varnish and
one-third mineral spirits, and adjust from
there to your liking.

Adding a drying oil, which dries soft, to
varnish, which dries hard, prevents the mix-
ture from hardening. So oil/varnish blends
have to be applied like straight oil. All the
excess has to be wiped off after each appli-
cation or the result will be a soft, gummy
finish.

Only a miniscule build can be achieved
with any of these “oils,” which is the reason
linseed oil, tung oil, and blends of oil and

varnish offer much less moisture resistance
than do finishes that cure hard and can be
built up to greater thicknesses.

But the thin build makes these finishes
easy to repair. Simply apply another coat of
oil. You don'tneed touse the same brand —or
even the same type of oil. For that matter, as
longasthe surface iscleanand totally dry, you
can apply any finish over an oil finish.

Some suppliers of oil/varnish blends make
pretty ridiculous claims for their products
— that they make the wood harder, protect
the wood from the “inside” or provide some
othermagical effect. In fact, these blends do
nothing to wood; they simply crosslinkand
cure like any straight drying oil or varnish.

Make your own oil/varnish blend by mixing
some boiled linseed oil and/or tung oil with
varnish. A higher ratio of varnish increases
scratch, water and stain resistance and raises
the gloss. A higher ratio of oil slows the drying
so you have more application time. Add min-
eral spirits to make the finish easier to spread.
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Unfortunately, many finish manufacturers label varnish thinned about half with mineral spirits “oil,”
usually “tung oil.” Varnish is about as different from oil as two finishes can be. Varnish, even when
thinned, dries hard, so each coat can be left wet on the surface to create as thick a film build as you
want. Oil and blends of oil and varnish have to have all their excess removed after each coat or they

will dry gummy.
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Commercial brands of oil/varnish blend are widely available and very popular with woodworkers
because these blends are easy to apply and produce very pleasing results with little risk of problems.

Whatis Oil? 27



Oil Finishes: Their History & Use

Here’s how to cut through
all the confusion about
oil, tung oil and wiping
varnish.

Fm ishingisa mystery to most woodwork-
ers, but it's not because finishes are dil-
ficult toapply. Allthat'sinvolved inapplying
afinishistransferringaliquid fromacanto
the wood using one of three very easy-to-use
tools: arag, abrush ora spray gun.

Finishingisamystery largely because of

the confusion created by manufacturers in
theirlabeling, and there’sno better example
of this than the mislabeling of various “oil”

finishes.

The Background

Before the growth of the consumer mar-
ket in the 1960s and 1970s there was little
confusion about finishes. There were fewer
products available and most were bought
and used by professionals who were fairly
knowledgeable about them. Manufacturers
helped by listing ingredients, something
very few do today.

Boiled linseed oil was available, of course,
and was used by many amateurs who some-
times added varnish to it to make the oila
little more durable. To make the mixture
easier toapply, they thinned it with turpen-
tine or mineral spirits so the proportions
were about one-third linseed oil, one-third
varnish and one-third thinner.

Linseed oil, which is pressed from the
seedsol flax plants, and blends of linseed oil
and varnish, are easy to apply. Wipe, brush
or spray the finish onto the wood; keep the
wood wet with the finish for five to 10 min-
utes, or until it stops soaking in; then wipe
off the excess and allow the finish to cure
overnight at room temperature.

The next day, sand lightly to smooth the
raised grain. Then apply one or two more
coats, allowing overnight for each coat to cure.
Be sure towipe offall the excessafter each coat,
and leave rags spread out to dry so they don't
heat up and spontaneously combust.
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This top group of finishing products are oil and varnish blends. They are easy to apply, but they cure
soft. As a result, the necessarily thin coats don’t provide much protection. This bottom group of finishing
products are actually wiping varnishes. They are thinned down varnishes, and are as easy to apply as
the above oil and varnish blends. However, they can be built up thicker so they offer morve protection.

Although boiled linseed oil and oil/var-
nish blendsare easy toapply, they cure soft,
so they have to be left too thin on the wood
to be protective or durable. The growingcon-
sumer market created a need for something
better. Shellac, varnish and lacquer were,
of course, available at every paint store, but
these finishes don’t have the mystique of
oil, and they require brushing or spraying
which makes them more difficult to apply
than oil.

Oil/Varnish Blend
One replacement was prepackaged oil/var-
nish blend. This didn'tadd anything to what
was already being used, but manufacturers
made consumers think it did by labeling their
products with enigmatic names like Danish
oil (made by squeezing Danes?), antique oil
(just for antiques?) and Velvit oil.

Then they attached misleading market-
ing phrases to the product such as “contains
resin,” “protects the wood from the inside”



or “makes the wood 25 percent harder” to
make consumers think they were buying
something more than simply a repackaged
oil/varnish blend.

Tung Oil

Asecond replacement was a product labeled
“tung oil.” This oil, which is pressed from
the nuts of a tung tree, was introduced to
the West from China around 1900. It was
useful for making superior, water-resistant
varnishes, especially for outdoor use.

But tung oilistoo dilficult for most people
touse by itselfasa finish. You apply tung oil
just like linseed oil or oil/varnish blend, but
you have tosand tung oil after every coat, not
just after the first, and it takes five to seven
coats, allowingtwo to three days drying time
between each, to achieve a smooth, attrac-
tive sheen.

Tung oil comes from China, however, so
it hasa certainmystique. Because few people
really knew what tung oil was anyway, many
manufacturers began packaging varnish
thinned about half with paint thinner and
labelingit “tungoil,” “tungoil finish,” or “tung
oil varnish.” Others further muddied the
waters by calling their thinned varnish Val-
Oil, Waterlox, Seal-a-Cell, ProFin or Salad
Bowl Finish.

Thinned varnish (more appropriately
called “wiping varnish”) can be applied just
like boiled linseed oil or oil/varnish blend,
oritcan be applied with a brush like regular
varnish. [t makes an excellent finish because
it looks good after only two or three coats,
cures much more rapidly than oil or oil/var-
nish blend, and can be built up toa thicker,
more protective film because it cures hard.

Wiping varnish is an improvement in
protectionand durability over boiled linseed
oiland oil/varnish blend, but the only thing
new about it is the misleading name on the
can. Anyone can make their own wiping
varnish by thinning any oil-base alkyd or
polyurethane varnish enough so it is easy
Lo wipe on the wood.

The Difference

Between Oil & Varnish

To help understand the differences in these
products, youneed to know the difference
between oil and varnish.

Oilisanatural product. Some oils, such
aslinseed oil and tung oil, turn froma liquid
to a solid when exposed to oxygen, so they
make effective finishes. But these oils cure
slowly to a soft, wrinkled film if they are
applied thick, and this makes it necessary

for you to remove all the excess after each
coat. Youcan't build oil finishes to a thicker,
more protective coating,

Varnish is a synthetic product made by
cookingadrying oil, such aslinseed oil, tung
oil or modified soybean (soya) oil, with a
resin, the modern synthetic versions being
polyurethane, alkyd and phenolic. Varnish
cures relatively rapidly to a hard, smooth
filmifitisapplied thick, so you can leave the
excess il youwant to achieve a more protec-
tive coating,

Varnishisasdifferent fromoilasbread is
fromyeast (aningredientin bread). It makes
no more sense to call a varnish “oil” than
it would to call bread “yeast,” and manu-
facturers do everyone a great disservice by
doingso.

How to Tell Which You Have
Because you can't trust the labeling, you have
to know how to determine the difference
between these products yourself.

Linseed oilis always labeled linseed oil,
so far as [ know. There are two types: raw
and boiled. Raw linseed oil takes weeks to

cure. Boiled linseed oil has driers added to
make it cure in about a day with the excess
removed. [ know of no interior use for raw
linseed oil.

Real tungoil islabeled 100 percent tung
oil and has a very distinct odor that clearly
separates it from wiping varnish and oil/
varnish blends, both of which have a var-
nish-like smell. Only if you are willing to
gothrough the extrawork for the increased
water resistance in a non-building finish
should you use real tung oil.

Linseed oil and tung oil are always sold
full strength, so il “petroleum distillate,”
“mineral spirits” or “aliphatic hydrocarbons”
islisted asaningredient, thisisaclue that the
finishiseither wiping varnish or oil/varnish
blend. To tell the dilference between these
two you'll have to pour some of the finish
onto a non-porous surface, such as the top
ofthe canor glass, and let the finish cure for
acouple daysat room temperature. Ifit cures
fairly hard and smooth, itis wiping varnish.
If it wrinkles badly and issoft, itisa blend of
oil and varnish.

Both of these brands are
labeled “tung oil,” but
they are clearly very
different. Old Masters is
really tung oil. It cures
soft and wrinkled, so it
can’t be built up on wood
for better protection.
McCloskey is thinned
“wiping” varnish. It
does cure hard, so it can
be built up to provide
excellent protection.

Both of these finishes are
represented on the can
as “oil,” but the overspill
on the tops tells a differ-
ent story. ProFin on the
left is clearly a wiping
varnish. Bush Oil on the
right is an oil/varnish
blend because it dries
soft and wrinkled and it
isn't labeled “linseed oil”
or “tung oil.”
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How to Apply Oil

It’s simple: Wipe, wait,
sand, repeat.

il is the easiest of all inishes to apply

with good results. Simply wipe or
brush the oil onto the wood (or pour on the
oil and spread it around), let the oil soak in
forafew minutes, then wipe offall the excess
before it dries.

This direction applies to all types of oil
and all blends of oil and varnish. The only
thing you can do wrong is not wipe off the
excess. (Ifalittle oil “bleeds” back out of the
pores after you have wiped off the excess,
continue wipingevery 30 minutes or so until
the bleeding stops.)

Ifyou are usinganon-drying oil such as
mineral oil, there isno need to apply multiple
coatsexcept after several weeks ormonths, or
whenever the surface begins to appear dry.

If you are using a semi-drying oil (such
as walnut oil), a drying oil (such as boiled
linseed oil or tung oil), or a blend of oil and
varnish, the best procedure is to allow each
coat to dry before applying the next. Each
additional coat then adds a tiny bit of build
to what is already there, which improves the
moisture protection to the wood. The sec-
ond and sometimes third coats also improve
the sheen (that is, shine) to make the wood
look better.

Unlortunately, some of the most popular
brands of oil /varnish blendsinstruct toapply
the second coat 45 minutesafter the first. The
second coat then merely mixes with the first
because ithasn't had time to dry. There'sno
improvement in protection or sheen.

Asageneral rule, youshould allow each
coatto dry overnight ina warm room before
applyingthe next. Butwithtungoil, it'sbest
to wait several days between coats because
it takes longerto dry.

Walnut oil, raw linseed oil and some pro-
prietary brands, such as Tried & True (based
onrawlinseed oil with no driersadded), take
averylongtime to dry, sometimes weeks, so
they have questionable use as wood finishes.
They owe their survival as wood finishes
primarily to the continued existence of the
“food-safe” myth—thatis, that oils with driers
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Sand the wood to

remove mill marks
and other flaws. Sand with
a grit sandpaper (usually
#80, #100, or #120 grit)
that removes the problem
efficiently without creat-
ing unnecessarily deep
scratches. Then sand up
through the grits to #180
or #220 grit, removing the
scratches created by each
previous grit.

Apply a wet coat of any

oil or oil/varnish blend
to the wood with a cloth or
brush. Allow the finish to
penetrate a few minutes and
apply more oil to any spots
that dry due to penetration.
Then wipe off the excess fin-
ish. (No benefit is gained by
heating the oil first or rub-
bing it “into” the wood; the
oil penetrates all that it can
onits own.)

For subsequent coats,

wait until the previous
coat has dried, then sand
with very fine sandpaper
(#400 or #600) just enough
so the surface feels smooth.
Follow by applying another
coat like the first and wipe off
the excess.

You can also apply a wet
coat of finish first, then sand
the surface lightly while it is
still wet, as 'm doing heve. The
oil serves as a lubricant for the
sandpaper, creating a slightly

“softer” sheen and smoother feel. The sanding dust isw’t a problem because you're wiping off all the
excess. (Using very fine sandpaper to sand between or within coats produces the same ultra-smooth
results as pre-sanding the wood to #600 grit, but with much less work.)

Apply additional coats after each previous coat has dried until you don’t notice any improvement.
Usually two to four coats are all that are necessary, but you can apply as many coats as you like. To
reduce scratches to the surface, you can apply paste wax after the finish has dried.

added to them are unsale to eat off of.

The dryingofall oils (all finishes for that
matter) can be accelerated by raising the tem-
perature. You can do this by turningup the
heat, putting the object under a heat lamp
or,ifthe objectissmall, puttingitin an oven
set on low for ashort time.

CAUTION: Withanydryingoil, orblend
of drying oil and varnish, hang the rags you
use or drape them over the edge of a trash-
canortable to harden. Drying oils have the
potential to spontaneously combust if rags
are piled up so the heat thatis created in the
drying can’t dissipate.



The Basics of Wiping Varnish

Its durability and ease of
use make searching out

this hard-to-identify finish
worth it.

[all finishes available, none offers as

much protection and durability with
as little difficulty in application as wiping
varnish.

With wiping varnish, you can achieve a
run-free, brush-mark-free, air-bubble-free,
and almost dust-free finish, which after sev-
eral coatsisvery protective against moisture
penetration, and resistant to scratches, heat
and solvents. And you can do this withno
more effort than wiping or brushing on the
finish, and either leaving it, or wiping off
some or all of the excess.

No other finish offers all of these great
qualities. The only finish that competesis gel
varnish, butit's messy toapply, not as water
resistant, and itcan't be builtup as faston the
wood without leaving brush marks. Wiping
varnish isarguably the single best finish for
most amateur woodworking projects.
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All of these finishes are wiping varnish. If you shop at a home center or paint store, you will find the
brands on the left. If you shop at a woodworking store or from a woodworking catalog, you will find
the brands on the right. All of these finishes are essentially the same. They arve varnish thinned enough
with mineral spirits so they are easy to wipe on the wood.

What is Wiping Varnish?

Wiping varnish issimply common oil-based
varnish (any type, including alkyd varnish,
polyurethane varnish orsparvarnish) thatis
thinned enough with mineral spirits (paint
thinner) so it is easy to wipe on wood. You
can easily make your own.

The name, which I coined in 1990, and
which has been adopted by most writersand
teachers of wood finishing, makes sense
because the purpose of thinningis to make
the varnish easy to wipe.

Totell if a finish that thins with mineral spirits

andis sold as oil or labeled with some
uninformative name is wiping var-
nish, put a puddle on top of the can
and let it cure. If it cures hard
and smooth within a day or
two, itis wiping varnish. If it
takes a lot longer and finally
cures soft and wrinkled, it is oil
or a mixture of oil and varnish.

Each of these finishes is a type of varnish. You can thin any one of them with mineral spirits to make a
wiping varnish. The wiping varnish will have the characteristics of the varnish you use.

You may already be using wiping varnish
and not realize it because it isn't sold under
that name (maybe because that would give
away the simplicity of the finish). It’s sold
under many different brand names, and few
indicate what the finish really is.

Thisis the problem with wiping varnish
and the reason it isn't widely recognized as
one of the best finishes [or anyone not using
aspray gun. Manufacturers obscure the true
nature of the finish by their misleading, and
sometimes outright deceptive, product label-
ing. They want you to think they are selling
you something different and special.

What is Varnish?
Varnishisavery common finish thatis appre-
ciated for its terrific moisture, scratch, heat
and solvent resistance. No matter how new
youare to woodworking, you have probably
used some type of varnish or oil-based paint,
which is varnish with pigment added.

One way to identify varnish is by the
thinner and clean-up solvent listed on the
container. This is mineral spirits, which is
usually identified by its more all-inclusive
name, “petroleum distillate,” though Minwax
and General Finishes use the more obscure
technical term, “aliphatic hydrocarbon.”
The only other finishes that thin and clean
up with mineral spirits are oil, blends of oil
and varnish, and wax. None of these finishes
cure hard, so they can't be built up thick on
the wood like varnish can.

Alltypes of varnish are made by cooking
anoil with aresin. (Thisisdone in controlled
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conditions; you shouldn't try it yourself
because of the fire hazard.) The oil, which
is usually linseed oil, tung oil or modified
soybean (soya) oil, makes it possible for the
finish to cure in contact with the oxygen
in air. The resin, which is usually alkyd or
polyurethane, provides the hardnessin the
finish.

The most popular type of clear varnish is
polyurethane vanish. It is the most protective
and durable of the varnishes. Thatis, itisthe
most resistant tomoisture penetration, and it
isthe most resistant to being damaged itself
by coarse objects, heat or solvents.

Spar or “marine” varnish is also widely
available. ltsunique quality isincreased flex-
ibility created in the manufacturing process
byincludingahigherratio of oilto resin. Spar
varnishesare meant to withstand the greater
shrinkage and swelling of wood placed out-
doors. Sometimes this varnish contains UV
absorbers o resist damage from sunlight.

If the varnish is not labeled “polyure-
thane” or “spar,”itis probably alkyd varnish.
Alkyd isthe workhorse of the varnish resins.
Almost all varnishes contain some alkyd,
including polyurethane varnish. Oil paints
are almost always made with alkyd resinand
are often called “alkyd paint.”

These are the common types of varnish
on the market. You can thin any of them
with as much mineral spirits as you want.
The more mineral spirits you add, the less
“solids” the varnish contains and the thin-
nereach layer of finish will be on the wood.
(In some parts of the countryitisillegal to
thinvarnish because of VOClaws, and some
brands of varnish reflect this by telling you
not to thin their varnish; but youcan'tharm
any varnish by thinning it.)

No finishisperfect in every way, and var-
nishisno exception. Varnish has two critical
flaws: It cures slowly and it has a fairly thick
or viscous consistency.

The slow curing gives dust a lot of time
to settle and become stuck, and runs and
sags havealot of time to develop on vertical
surfaces.

The thickness is responsible for brush
marks and bubbles curing in the finish
becauseit doesn' flatten out welland bubbles
don’t pop out easily.

Asaresult, varnish is actually the most
difficult of all finishes to apply with near-
perfect results. But there is a way around
the problem: Thin the varnish so it cures
faster (the thinner film combines faster with
oxygen in the air), levels better and releases
bubbles easier.
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Full-strength varnish is a difficult finish to
apply with near-perfect results because it cures
slowly and is relatively viscous. The slow cur-
ing creates time for dust to settle and become
embedded, and for runs to develop. The thick-
ness makes brush marks likely and increases
the possibility of bubbles curing in the finish.

The product made by thinning varnish
is “wiping varnish.”

History of Wiping Varnish

Wiping varnish has been very popularwith
amateur woodworkers and refinishers for at
least 35 years, but few have actually known
that it was wiping varnish they were using.
The finish was made popularin the late 1960s
and early 1970s by Homer Formby. He trav-
eled the country doing demonstrations of
his new miracle finish, “Tung Oil," at shop-
pingmallsand antique clubs, and he made a
number of infomercials that were broadcast
on television.

Few people were familiar with tung oil,
which has its origins in China, so the exot-
icness of the name and source made the
finish seem special. Formby was a master
salesman.

But he wasn't selling tung oil. He was sell-
ing thinned varnish that he labeled “Tung
Oil Finish.” This finish is still available and
the oil used to make the varnish isn't even
tung oil. It's modified soybean oil.

IU'simportant to note that even if this fin-
ish were made with tung oil - that is, tung
oil cooked with aresin to make varnish —it
still wouldn't be “tung oil." It would simply
be varnish made with tung oil instead of
some other oil.

Formby made contact with a very large
number of people, however, and his misla-
beled wiping varnish was a very good fin-
ish. So he won abig following and created a
market for finishes labeled “tung 0il.” Soon
other manufacturers joined in with their
own “tung oils.” Some made their varnish

like Formby did — by cooking alkyd resin
with modified soybean oil. Others cooked
real tung oil with one of the resins.

Some misunderstood what was hap-
pening and actually sold real tung oil in its
raw state and this really created problems.
Incorrectly labeled or not, thinned varnish
isan excellent finish because it cures hard.
Tungoil doesn't cure hard, soitcan’t be built
up on the wood without being sticky and
gummy.

Moreover, unlike boiled linseed oil, which
will produce anevenly attractive satin sheen
alter just two orthree coats, tung oil requires
five or more coats to produce an equivalent
satin sheen. And each coat requires sev-
eral days to cure and then has to be sanded
smooth before the next is applied. Tung oil
is a difficult finish to apply elfectively, and
many people who have tried it have been
very dissatisfied.

Despite the difficulties with real tung
oil, the market for a thinned varnish fin-
ish had been established. So as time passed,
other manufacturers marketed their own
versions of wiping varnish. Unfortunately,
many of the manufacturers further confused
the marketplace by labeling their finishes
withnon-informative names such as Water-
lox, Seal-a-Cell, Salad Bowl Finish, Val-Oil,
ProFin and more.

The result is that no one using one of
these brands now knows what finish they
are using if they do no more than read the
label. But all of these brands, being wiping
varnish, are easy to use, and they produce
excellent results.

Does It Get Hard?

With all the confused labeling from manu-
facturers, how can you tell if a product is
wiping varnish or some mixture of varnish
and oil —an oil/varnish blend? It’s simple.
Il the finish meets these three criteria, it's
wiping varnish:

¥ Itthinsand cleans up with paint thin-
ner. (“Mineral spirits,” “petroleum distillate”
or “aromatic hydrocarbon” will be listed on
the container.)

> A puddle on top of the can, or on any
non-porous surface such as glass, gets hard
within a day or two.

» Itiswatery thin. (Full-strengthvarnish
and polyurethane meet the first two criteria,
but they are relatively thick, like syrup. They
are also labeled “varnish” or “polyurethane,”
and wiping varnish isnot.)

Curing hard s the critical characteristic
because it makes it possible to leave each



coat of wiping varnish wet on the surface
—aswetand thickasyou wantas longas the
finish doesn' puddle or run. You can build
coats one on top of another to achieve an
even thicker coating for better protection of
the wood against moisture.

Confusion iscaused because wiping var-
nish is often sold or marketed as “oil,” and
it is sometimes included in the same cat-
egory asoilin booksand magazine articles.
But neither oil nor blends of oil and varnish
cure hard unless you leave them for many
months or years, and then only il they are
applied very thin. Soall the excess oil or oil/
varnish blend hasto be wiped off aftereach
application or you will end up withasticky,
gummy mess. Oiland oil/varnish blend are
about as different [rom wiping varnish as
any finish can be.

Some years ago, | saw a woodworking
magazinearticle that compared alarge num-
ber of “wipe-on” finishes for characteristics
suchasviscosity, dry time, penetration and
solids content (ratio of finish to thinner).
Some of the finishesin the comparison were
wiping varnishes. Others were oil/varnish
blends.

The article was virtually useless asan aid
to choosing a finish because the character-
istic that matters most, “Doesit cure hard?”
wasn't included. You will never make sense
ol “wipe-on” finishes and overcome the con-
fusion caused by misleading labeling until
you understand this distinction.

[fa finish thins with mineral spirits, cures
hard, and iswatery thin, itis wipingvarnish.
If a finish thins with mineral spirits, is in
liquid form (it isn't wax), and cures soft, it
is oil or a mixture of oil and varnish. There
aren'tany other possibilities fora finish that
thins with mineral spirits.

Make Your Own

You don't, of course, have to buy pre-pack-
aged wiping varnish. You can easily make
your own. If you do, you can choose which
type of varnish to use, polyurethane, spar,
oralkyd, and you can also choose between
gloss and satin.

After choosing a varnish, turn itinto a
wiping varnish by thinning it with mineral
spirits. (You can also use turpentine, but
there isnoadvantage, and turpentine ismore
expensive and has a more pungent odor.)

Torecreate acommercial wiping varnish,
thin the varnish 50/50 with mineral spirits.
To get a faster build, thin the varnish less.
The less you thin the varnish, however, the
more you increase the possibility of brush

To make your own wiping varnish, add miner
spirits to any varnish. The more thinner you add,
the better the finish will level and the less dust it
will collect. But the thickness of each coat will be
less. Begin by thinning with one part mineral spir-
its to two or three parts varnish, and adjust from
there to your satisfaction.

You can see the differences in the build of four coats of varnish thinned with 25 percent mineral spirits
(top) and 75 percent mineral spirits (bottom). Each coat was brushed on and not wiped off. The lower
the percentage of mineral spirits the greater the build of each coat, but the more likely you are to get
brush marks and dust nibs.

marks and bubbles curing in the finish. You Lsuggest you begin with one part thinner
also increase the amount of dust that canstick to two or three parts varnish and see how it
to the finish because a thicker film (after the feels to you. You can always adjust the ratio
thinner evaporates) takes longer to cure. as you are applying the finish.
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Applying Wiping Varnish
Practice makes perfect.

l 'he advantage of grouping all thinned
v

arnishesasacategory of finish, called
“wiping varnish,” (similar to other catego-
riessuchas shellac, lacquer and water-based
finish) is that itallows us to discuss uniform
application procedures that apply to every
brand.

So here are step-by-step instructions
using scrap wood and homemade wiping
varnish. If you would like to follow along,
you will need the following supplies, most of
which are available at a home center.

> Aquartof gloss, oil-based polyurethane
varnish (approximately $8).

> Aquart of mineral spirits, also known
as paint thinner (approximately $5).

» Aclean, wide-mouth glass jar withalid

(from your kitchen),

> Latex or othertype of protective gloves
(approximately $2 for 10 pair).

Y Lint-free ragssuchasold, clean T-shirts,
cheesecloth or Scott Rags, which are paper
rags in a box or on a roll (approximately $2
for the roll).

> Asheetof #400-grit sandpaper (approx-
imately $4 for a packet of three).

» A 2'x 2'or larger, sheet of 12" or %"

Above is everything you need to make and apply wiping varnish, which is simply alkyd or polyurethane
varnish thinned about in half with mineral spirits. By first practicing on scrap, you'll feel more comfortable
when you tackle the real project.

veneered plywood or MDF. Any hardwood > A brown paper bag (from the super-

veneer is OK (from your scraps, a wood sup- market),
plier or one of many cabinet shops that often The procedure is detailed in the follow-
throw away pieces this size). ing pictures.

1
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To made your own wiping varnish for this exercise, pour approxi-
mately equal amounts of oil-based polyurethane and mineral
spirits into a wide-mouth jar.

Be sure to stir the thinned polyurethane or the two parts will
remain separated.
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Before applying the finish, sand the surface of the panel to #150 or

#180 grit with the grain. (If you use a random-orbit sander, finish
off by sanding in the direction of the grain with #180 grit to remove the
sander swirls. Back the sandpaper with a flat sanding block.) Remove
the dust with a vacuum if possible so you don’t brush the dust into the
air. You can also use a tack rag, but you will load it up pretty quickly.
Then pour some of the wiping varnish onto the wood and wipe it all over
the surface with one of the types of rags. You could also brush on the
wiping varnish, but pouring and spreading is much faster.

After thoroughly wetting the surface, wipe off all the excess wiping

varnish with adry rag. (Iseldom use cheesecloth, and I often use
the Scott Rags. Here 'm using an old, clean T-shirt.) There’s no need to
scrub dry; simply wipe to remove the wetness. Let this first coat dry for
four to six hours or overnight.

Sand the surface lightly using #400-grit sandpaper until the finish

Jfeels smooth. It shouldn’t take much, usually not more than one or
two passes everywhere. There’s no reason to use a flat block to back the
sandpaper. For the most efficient use of the sandpaper, tear off a third
of asheet crossways, and fold it into thirds lengthways. This gives you
three faces for easy handling.

Remove the sanding dust with a vacuum or a tack rag. Finish by

wiping over the surface with your hand. You'll feel if any dust
remains and your hand will pick it up. You can wipe your hand on your
pants to clean it.

For the second coat, we'll leave a little more finish on the surface,

though you could apply all coats in the manner of the first. The
downside of the first method is that the build will be slow, but each coat
will be almost perfect. Instead of using a brush for the second coat, fold
one of the rags to create aflat side. Here I'm using a Scott Rag.

Just as with the first coat, pour some of the wiping varnish onto the
surface and wipe it around with the folded cloth.
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With the surface wet, begin wiping in the direction of the wood

grain to get an even thickness that is slightly more than damp but
not as wet as when brushing. If you have poured too much finish onto
the surface, remove some with a dry cloth and continue spreading with
the folded cloth. Move your head to catch a reflected light on the surface
to see what'’s happening so you can correct problems. This is critical for
achieving good results. Let this coat dry for four to six hours or over-
night (the finish dries faster in warmer conditions). Clearly, each coat
has to be kept very thin on vertical surfaces to avoid runs and sags.

1 When the finish is dry, sand the surface lightly with #400-grit

sandpaper to remove dust nibs and other problems. (There
are always dust nibs when you apply the finish damp or wet.) Sand just
enough so the surface feels smooth.

1 1 If anything should go wrong during application — for example,

using a dirty cloth that leaves lots of dust in the finish — you
can remove the uncured finish for quite some time by wiping over with
a cloth wet with mineral spirits. You won't remove or damage the coat
underneath.
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1 You can apply as many coats as you want, until you get the
look you want. You can experiment with how much finish
you leave on the surface with each coat. Once you have built anotice-
able thickness, the finish will be glossy. If you would rather have a satin
sheen, dull the surface with #0000 steel wool and apply a last coat or
two using gel varnish (also sold as neutral-gel stain) in the same man-
ner as the first coat of wiping varnish. Wipe off all the excess. No matter
how clean you get the air in your shop there will always be some dust
nibs. An easy way to remove them without changing the sheen is to rub
lightly using a folded brown paper bag. Wait to do this until the finish
has cured enough so you no longer smell the paint thinner with your
nose pressed against the surface. You'll be amazed at how effective this is.

1 On three-dimensional surfaces, you have to remove all the finish,
similar to the way the first coat was applied, to avoid rag tracks
(like tiny brush marks) drying in the finish. Here I'm wiping off excess fin-

ish between the spindles on this child’s chair.



Gel Varnish

The (almost) perfect
compromise.

ost woodworkers do their finishing
with one of two wipe-on/wipe-off fin-
ishes: oil/varnish blend or wiping varnish.

Oil/varnish blend is a thinned mixture of
boiled linseed oil or tungoil with alkyd or poly-
urethane varnish. You can buy it commercially
(often labeled “Danish 0il”) or you can make
yourown—[orexample, one part oil, one part
varnish and one part mineral spirits.

Wiping varnish is alkyd or polyurethane
varnish thinned aquarter to a halfwith min-
eral spirits to make the finish easy to wipe
on and off the wood. You can buy it com-
mercially (rarely labeled for what it is) or you
canmake your own by thinning any varnish
or polyurethane.

Both finishes are easy to apply and pro-
duce near-perfect results. But they differ sig-
nificantly in sheen and water resistance.

Oil/varnish blend produces a pleasing
satin or “rubbed” sheen, but the finish is too
thin to be water-resistant. Thisis because all
coats have to be thoroughly wiped off or the
finish dries tacky.

Wiping varnish can be left in thicker
applications because it dries hard. Soitcan
be builtup enough to produce excellent water
resistance. But wiping varnish produces a
gloss sheen many woodworkers find objec-
tionable. (Of course, you could always rub the
final coat with fine steel wool or other abra-

Gel varnish is thick in the can, but it spreads easily because of its thixotropic quality.

sive to lower the sheen, but doing this adds
a complication most woodworkers would
ratheravoid.)

Gelvarnish, whichisalso available as gel
polyurethane, can be thought ofasacompro-
mise. It produces an attractive satin sheen
similartoan oil/varnish blend but with bet-
ter water resistance, and it is almost as easy
to apply. It also has a very low odor, which
makes it especially user-friendly for home
workshops.

1f you've ever applied a gel stain, you're
familiar with gel varnish. It's exactly the
same, just without the pigment colorant.

Gelvarnish has beenaround for decades,
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Gel Varnish

Here are four brands of gel varnish. Notice that some are polyurethane varnish rather than alkyd
varnish and some are packaged in squat cans that make it easier to get to finish near the bottom with a

cloth.

but it gets much less attention than the other
two finishesand itis often difficult to find. It
issometimes labeled “natural” gel stain when
the manufacturer intends it for thinning or
reducingthe colorintensity of its colored gel
stains. But it is the same as a gel varnish.

What is Gel Varnish?

Manufacturers change the consistency of
liquid alkyd or polyurethane varnish to that
ofa gel by incorporating a thixotropic addi-
tive. You are quite familiar with products that
have been made thixotropic. They include
ketchup, mayonnaise, many facial creams
and salves, and latex wall paint.

Allthese substances appear thickin their
containers. Once on the bread, face orwall,
however, they spread easily. Thisis because
thixotropic substances have the added char-
acteristic of responding easily to ashearing
force, such as brushing, wiping or spread-
ing. When the shearing stops, the substance
returns quickly to its thickened state.

A good example is latex wall paint. The
paint appears thick in the can but stirs and
pours easily. It also spreads easily under a
roller. But as soon as the roller is past any
given point on the wall, the paint thickens
so that the protruding nibs created by the
nap hold their shape and don't run down
the wall.
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Gel varnish is the same. It appears thick
in the can, butit spreads easily. Italsoretains
the ridges left by a brush or cloth, so almost
all the excess has to be wiped off after each
application.

The thixotropic additive in gel varnishes
gives them a satin sheen.

Just as with all varnishes, gel varnishes
can be applied over any stain as long as it
isdry.

Applying Gel Varnish

Gel varnish applies almost exactly like oil/
varnish blend. Wipe or brush the finishonto
the wood and wipe off the excess before the
finish dries.

There are two minor exceptions. Because
gel varnish doesn't soak into the wood like
oil/varnish blend, there’s no reason to con-
tinue wetting the surface until the soaking-
in stops. In other words, there’s no benefit
to leaving the finish wet on the surface for
any length of time. You can wipe off imme-
diately.

Also, gel varnish dries much faster than
oil/varnish blend. So on large surfaces you
have to move rapidly. You may even have
to divide the object into sections and finish
each before moving on, or get asecond per-
son to wipe off while you apply. (Bartley’s
brand dries noticeably faster than the oth-
ers I've tried.)

You'll learn the drying characteristics of
the gel varnish you're using very quickly.
But if some dries too hard to wipe off while
you're learning, simply remove it within a
short time by wiping with a rag soaked with
mineral spirits then adjust your application
method when reapplying the finish.

Just as with any finish, it's important to
sand the surface smooth after the first coat
(the sealer coat) and alter each additional
coatunless the surface feels perfectly smooth
—that is, no dust nibs. Unless you have an
unusually rough surface, use #320- or #400-
grit stearated sandpaper. The most widely
available brands are Norton 3X and 3M
Sandblaster.

Gelvarnishisalmost the perfect compro-
mise between oil/varnish blend and wiping
varnish, but not quite. Though a pleasing
satin sheen can be achieved in three or four
coats, it takes a great many coatsto produce a
completely water-resistant film. Even though
you can usually apply two, and maybe even
three, coatsinaday because of the rapid dry-
ing (more rapid in warmer temperatures),
getting this degree of protection can still take
many days and be a lot of work.
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To apply a gel varnish, simply wipe it on the
wood like you would an oil/varnish blend.

You canuse a brush to help get the thickened
varnish into recesses and inside corners, but
wiping is much faster on level surfaces. You can
wipe in any direction.

Use a cloth to remove the excess gel varnish
before it begins to harden, which it does much
faster than liquid varnish. To aid in getting the
varnish out of recesses and inside corners, use a
dry brush as I'm doing here.

Sotospeed the goal of good water resis-
tance onacritical surface suchasatabletop,
apply several coats of wiping varnish and
leave most orallthe excess ofeachtobuilda
thickness. Then follow with one ortwo coats
of gel varnish to geta satin sheen.

Be sure to sand between coats of wiping
varnish to remove dust nibs, and rub the last
coat before applying the gel varnish with
#000 or #0000 steel wool to dull the finish
inthe poresand other recesses. You canalso
sand this coat. But the sandpaper won't get
in the poresto dull them, so some glossmay
show through.

The most difficult surfaces to coat with
gel varnish are those with three-dimen-
sional recesses such as carvings, turnings
and mouldings because of the difficulty get-
ting the finishinto and the excess out of the
hollows. If you are struggling with a cloth,
switch toabrush. Toremove excess, use the
brush dry. A cheap throwaway “chip” brush
works well.

Justaswith oil/varnish blend, gel varnish
is very easy to repairifit gets scratched or
damaged. Simply clean the surface, sand out
any roughness, and apply another coat. You
can use any brand.

In contrast to the gloss sheen of wiping varnish (applied on the left half of this panel), gel varnish (right
half) produces a satin sheen. This is due to the thixotropic additive, which also gives the varnish its
thickness and easy spreadability.



Wax Finishes & Polishes

Although a poor finish
when used alone, wax
excels as a polish.

[ ax has been used for centuries asa

finish and polish on furniture and

other wooden objects, but it is still a very
misunderstood material.

Wax is derived from all three classes of
natural materials —animal, vegetable and
mineral — and some waxes are made syn-
thetically. The practical difference in these
waxes is hardness, which corresponds to
their melting points: the higher the melt-
ing point, the harder the wax. For example,
carnauba (pronounced “car-NOO-ba") wax
hasahighermelting point (about 180 F) and
is harder than beeswax (150 F), which has
a higher melting point and is harder than
paraffin wax (130 F).

Asitturns out, a melting point of about
150 Fis best forwax applied towood orused
asa polish. Higher melting-point waxesare
too hard to bufl out; lower melting-point
waxes smudge too easily. So manufacturers
using ahard wax suchas carnauba commonly
blend it with a softer wax such as paraffin.

Because of this blending, all the liquid-
or paste-wax products sold for application
as wood finishes or polishes develop about
the same hardness as beeswax when the sol-
vent evaporates. The differences in these
products are in color (if some is added) and
in the evaporation rate of the included sol-
vents—petroleum-distillates suchas mineral
spirits, and turpenes such as turpentine and
citrus. The faster the evaporation rate the
sooner the wax is ready to buff off.

To get a paste wax with hardness char-
acteristics not available commercially, you
could make yourown by dissolving any wax
orwaxesin mineral spirits or turpentine (and
addingacolorantifyoulike). Heating the wax
and solvent in a double boiler, so asnot to
cause a fire, will speed the dissolving,

Wax as a Finish
Until modern times, woodworkers were
limited in the choices they had fora finish

Was is a time-honored polish for wooden furniture, but after centuries of use, it is still a widely misun-
derstood material.

because of availability; as wax was widely
available, it was often used.

But waxisn'tagood finishbecauseit'stoo
solt to be built up enough to protect against
water. A drop left on a wax finish for even a
few seconds penetrates the wax, raises the
grain of the wood and causesthe spot toturn
white, which can be difficult to repair. You'll
have to abrade offthe damage with sandpaper
or steel wool, best with the aid of a mineral-
spirits or naphtha lubricant.

(Don't confuse water repellency with
water resistance. Water beads on a waxed
surface because of surface-tension differ-
ences. Beading doesn't mean the waterisn’t
penetrating into the wood below.)

Wax's weak water resistance doesn't pre-
vent it from being a good finish choice for
decorative objects — such as carvings and
turnings — that won't be handled much. In
fact, uncolored wax is the only finish that
leaves wood looking entirely natural; the wax
justaddsshine. Forturnings, solid wax sticks
are available that make the waxeasy toapply
while the wood is spinning on the lathe.

[t's often suggested that you can improve
water resistance by applyinga coat of shellac
or another finish under the wax. Of course
you cando this, and of course it makes fora
more protective finish. Butit'sinaccurate to
label this a wax finish. It’s the other finish
with a wax polish applied on top!
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You can use colored rather than clear wax
when there are nicks, scratches or recesses
youwant to color. For example, the gap in this
wedged through-tenon would show up white if
clear wax were applied.

To avoid a smeary appearance on a waxed sui-
face, change often to clean cloths or lamb’s wool
pads when you buff. Not doing so will result in
your just moving the excess wax around rather
than removing it.

Wax as a Polish

Though wax is not very functional as a fin-
ish, it is excellent as a polish over another
finish. Unlike liquid furniture polishes, wax
provideslong-lastingshine and scratch resis-
tance without smear (aslongastheexcessis
buffed off). In addition, il the wax includes
a colorant, the product can be used to fairly
permanently colorinnicksand scratches so
they become less noticeable.

Because it's the finish underneath that
provides protection for the wood, wax’s weak
water resistance isnot a factor. Youwon't get
a white water mark unless that finish has
deteriorated. If that's the case, waxing the
finish won't help much.

Tomaintainawaxpolish, apply more wax
when you can no longer buff up a shine in
the existing wax. On tabletops in constant
use, this might be as often as every couple
months, but on other objects, it might be as
seldomas once every year or two.

You don't need to worry about wax
buildup. The solvents in each new coat of
liquid or paste wax dissolve the existing wax,
making one new mixture; wax can’t build
unlessyou just don’t buff off the excessafter
eachapplication. Wax doesn't build inlayers;
it builds because you leave it thick.

Just as the solvents in a new coat of wax
dissolve the existing wax, the solventsin lig-
uid furniture polishesalso dissolve wax. So
it'sbest todustawaxed surface withadamp
cloth orchamois rather than with furniture
polish so you don't remove the wax.

Applying Wax
Waxisvery easy to apply —the effort comes
in buffing off the excess.

Toapplywax, put alump of paste waxon
acloth, wrap the cloth around the wax, then
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move the cloth over the surface inany direc-
tion pressing just hard enough so the wax
seepsthrough the cloth and coatsthe surface.
The idea is to cover the surface entirely but
deposit as little wax as possible, so removal
will be easier.

Alternative application methods include
dampening the cloth with water, brushing
the wax into recesses and applying the wax
with #0000 steel wool. Using steel wool com-
binesthe application step with that of dulling
the finish surface, souse steel wool only when
your intention is to abrade the surface.

To remove the excess wax, rub with a
soft, clean cloth just after the wax has dulled
because of solvent evaporation. At this point
the wax should offer a slight resistance to
your cloth. If there’s no resistance, you've
wiped too soon and you may be removing
all of the wax, or you've waited too long and
the wax has hardened too much.

Onnon-flatsurfaces suchas carvings, use
ashoe brush for buffing. At any point if you
have problems, you can apply more wax to

Buffing off the excess wax is hard work. It’s
always good to have help.

resoften the existing wax, or you canremove
all the wax by wiping with paint thinner or
naphtha, then start over.

The biggest problem in wax removal is
smearing, whichis caused by continuingto
buffwith a cloth or lamb’s wool pad (on an
electric buffer) that is already loaded with
wax. Instead of transferring wax from the
surface to the cloth, you're just moving the
wax around. To eliminate smearing, change
often to a clean cloth orlamb’s wool pad.

Of course, you can leave a smear inten-
tionallyif you want. Thisis commonly done
byantique dealers, and the smeared-waxlook
has become popular. Just be aware when
using a colored wax that the color has the
potential of rubbing off on clothes.

For non-flat surfaces or any
surfaces with recesses that
are difficult to get into, use a
paint brush to apply the wax
and a shoe brush to buff it.






Shellac & Sealing Wood

Overpromotion has made
finishing unnecessarily
complicated.

hellac was once the most widely used

wood finish in the world. Now it's com-
monly promoted in woodworking magazines
asasealer, often as the “best” or “universal”
sealer, even though virtually no cabinet shop
or furniture factory, and very few professional
woodworkers, use itin this way.

How did this happen? How was shellac
transformed, actually diminished, from
being the most popular topcoat finish to
becomingjust a“sealer,” the first coat? And
why isit that shellacis represented so posi-
tively as a sealer in amateur woodworking
circles when virtually no large users of fin-
ishes think of it this way?

A Little History
From the 1820s until the 1920s almost all
furniture made in the United States (and in
Europe) was finished with shellac. It was
then replaced by nitrocellulose lacquer in
factories because lacquer was cheaperand its
dryingcanbe controlled better with lacquer
thinner, a very versatile solvent.

But shellac continued to be used exten-
sively by painters finishing woodwork and
floors and by amateur woodworkers until

Shellac is available in orange (amber) and blonde (clear) colors. Orange shellac, whether already dis-
solved in a can or in flakes for you to dissolve, still contains its natural wax. Blonde is usually available
either with wax (Bulls Eye Shellac) or without wax (Bulls Eye SealCoat) in its already dissolved form,

and is always dewaxed in flake form.

the 1960s and "70s. If you are old enough,
you surely used shellac as a finish in shop
classin high school.

Four things happened in the 1960sand
'70s that transformed shellac from a finish
to asealer.

Y Polyurethane was introduced asa
very durable “no wax” floor finish, and
many people decided they wanted that
durability on their woodwork, cabinets
and furniture also.

> Homer Formby achieved successsell-
ing his thinned varnish (Formby's Tung Oil
Finish), which he labeled and misrepresented

as tung oil, to amateur woodworkers.

» Woodworking magazines began pro-
moting Watco Danish Oil, an oil/varnish
blend, as an easy-to-apply wood finish for
woodworkers.

> Zinsser “Bulls Eye,” the largest (now
almost a monopoly) supplier of shellac,
didn’t defend the finish for its quite ade-
quate water-resistant qualities. Instead, the
company, which specializes in sealers and
primers, reduced the finish toasealerinits
marketing —even enlisting several promi-
nent woodworking writers to help promote
itin this way.

Sanding sealers, which powder when sanded as shown above, are avail-
able for varnish and lacquer because these finishes gum up sandpaper
when sanded.
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All types of shellac tend to gum up sandpaper when sanded, especially if
the shellac hasn't fully hardened. So there’s no reason to use shellac asa
sealer if your goal is easy sanding.




Soshellac wasreplaced asa finishin the
amateur woodworking community by poly-
urethane, various brands of thinned varnish
(“wipingvarnish”) and various brands of oil/
varnish blend, all quite legitimate finishes
in their own rights. Shellac became asealer
in the minds of most woodworkers.

What is a Sealer?

The first coat of any finish youapply to wood
stops up the pores so the next coat doesn't
penetrate. It just bonds to the first coat. So
this first coat is logically called the “sealer”
coat. Every finish can serve as a sealerif it
is applied as the first coat.

Note thatasealer for clear finishes serves
adifferent purpose than a primer for paint.
Paint is loaded to the maximum with pig-
ment to provide the best “hiding” possible. A
good paintis one that coversand concealsin
one coat. The eflfect ol loading the paint with
pigmentis that not enough “binder” remains
to glue the pigment particles to each other
and to the wood. This is because wood is
rough and porousand requiresmore binder
toachieve a good bond than does a smooth
surface such as an already-coated one.

Soaprimeris simply paint with less pig-
ment and more binder. You can tell this is
true by the poor hiding qualities that primers
exhibit —they don't conceal what's under-
neathaswell as paint does, Additional ingre-
dients may be added to primers, of course,
including mildewcides and preservatives,
but these additives are there to provide a
special function. They aren't what make the
product a primer.

Now contrast paint and primers with
a topcoat finish, which is 100 percent, or
nearly 100 percent, binder. It bonds perfectly
well to wood. There’s noneed fora separate

product to improve the bond. There’snorea-
son to use shellac for a better bond because
the finish itsell bonds just as well.

So what do products labeled ormarketed
assealers do? Two things: They make sand-
ingeasierand they block, or “seal off,” prob-
lemsinthe wood. (There’salsoa third type
of sealer for professionals using a catalyzed
finish. They might use a special “vinyl”sealer
forvarious reasons. Butamateurs rarely use
catalyzed [inishes, so I'm not discussing
vinyl sealers here.)

Easier Sanding

When you apply acoat ofany finish towood,
fibers get raised and locked in place, which
makes the surface feel rough. This rough-
ness should be sanded smooth so additional
coats go on smoothly.

But common alkyd varnish and nitrocel-
lulose lacquer (not polyurethane varnish
or water-based finish) are difficult to sand
because they gum up the sandpaper. So
manufacturers produce a special product
called “sandingsealer,” whichis the varnish
or lacquer itsell with soap-like lubricants
included to make the finish powder when
sanded.

The problem with sanding sealersis they
interfere with the bond of the finish to the
wood, actually weakening it. You're better off
not using asanding sealer unless you're fin-
ishinga very large project (for example, aset
ol kitchen cabinets) and don’t want to fight
the sandpaper constantly gnmming up.

There’sagood way around using sanding
sealeranyway. You can thin the first coat of
finish half with the proper thinner (min-
eral spirits for varnish or lacquer thinner for
lacquer). This thinned coat will dry harder
more quickly because it is thinner on the

wood. Itwill be easier to sand smooth than
a full coat of finish.

Shellacisn'tas difficult tosand as varnish
and lacquer, but it gums up sandpaper much
more than sanding sealer. You wouldn’t
choose shellac foreasy sanding.

Problems in the Wood

Shellac becomes useful when there’s some-
thing in the wood you want to block off
because it interferes with the drying or lev-
eling of the finish, or produces an unpleas-
ant odor. In fact, no finish is as effective at
blocking off problems as shellac.

Butif youbuild furniture or cabinets, you
rarely have problems you need to block off.
Almost all the problems [or which shellac
is useful occur when refinishing previously
finished wood.

Refinishing problems include fish eye
(the finish bunching up inridges) caused by
silicone oil from furniture polishes having
penetrated into the wood, poor bonding due
to residual wax [rom paint strippers, and
odors from smoke or animal urine. Profes-
sional refinishers often use shellac asa bar-
rier coat to overcome these problems.

The only common problem you might
experience finishing new wood is getting
varnish or lacquer to dry over the resin in
pine knots, or getting varnish to dry over
the oily resin is some exotic woods. Shellac
will seal off thisresin so you can apply these
finishes without problems. Resin problems
don’t exist in common hardwoods.

Sealing is the simplest of concepts: The
first full coatof any finish doesit, and there’s
no reason to use aspecial product unless you
have a problem you need to solve —making
sandingeasier, or sealing off oil, resin, wax
or an odor in the wood.

A weakness of sanding sealer is that it can crumble under finish topcoats
when struck by a blunt object if the sanding sealer is applied thick. Sand-
ing sealer weakens the strength of the finish film, so it’s better to not use it
except in production situations with many objects.

out problems.

Shellac is extremely useful as a barrier against problems in wood that are
commonly encountered when refinishing. This oak has avery bad case of
silicone contamination, which causes fish eye (left). A sealer coat of shellac
(right) “seals off” the silicone so a lacquer finish can be sprayed on top with-
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The Many Faces of Varnish

Despite their names,
many of your finishing
products simply are a
form of varnish.

Youarc surely familiarwith varnish. Itis
one of the oldest and most widely avail-
able wood finishes, and it is a very popular
finish with amateur woodworkers. Varnish
iseasy 1o brush, and it provides excellent
protection for wood surfaces and resistance
to scratches, heat, solvents and chemicals.

Youmay not realize it, but varnish is pack-
aged and sold under many different names,
some with no indication that the product is
simply varnish. Ifyou count all the suppos-
edly different finishing products that are
actually just varnish, you probably have a
shelf full. Here are the eight categories of
varnish:

» Alkyd varnish

» Polyurethane

» Sparvarnish

» Marine (boat) varnish

» Wiping varnish (sold under many

different names)

> Salad bowl finish

» Wood conditioner

> Gel varnish

Varnish is made by cooking a hard resin
with an oil that has the ability to cure when
exposed to oxygen. Theresinsused are alkyd,
polyurethane and phenolic. The oilsused are
linseed oil, tung oil, modified soybean (soya)
oiland modified salllower oil. The cooking
combines the resin and oil chemicallyto cre-
ate something different from either.

ItUseasy to tell thata productisvarnish. If
it thins with mineral spirits (usually labeled
“petroleum distillate”) and cures hard, then
itis varnish. No other finish both thins with
mineral spiritsand cures hard.

(Linseed oil, tung oil and blends of var-
nish and oil thin with mineral spirits, but
they cure soft and they usually wrinkle. Soto
tellifa finishisvarnish orifitis oil orablend
of the two, pore a puddle of the finish on the
top of the can or on anothernon-porous sur-
face and check it after it has cured.)

Eight Categories of Varnish
Here is an explanation of each of the eight
categories of varnish.

Alkyd varnish is the common varnish
available at paint stores and home centers.
Itismeant for interior use and is made with
alkyd resin, cooked with one or more of the
oils. Itisalwayslabeled “varnish,”so faras1
know. There are some varnishes made with
phenolic resin and also labeled “varnish.”
but these are rare. Phenolic resin yellows
significantly more than alkyd resin.

Polyurethane is varnish made with
both alkyd and polyurethane resins (called
uralkyd), and it is usually made with modi-
fied soybean oil so there is relatively little
yellowing. Polyurethane is more durable
than “varnish,”and itisalmost always labeled
“polyurethane.” Some manufacturers use
variations on the term, such as “Defthane”
and “Varathane.”

Spar varnish is meant for exterioruseand
ismade withahigherratio of oil toresin than
interior varnish. This makes it more flexible
to withstand the greater wood movement
outdoors.

Marine (boat) varnish is spar varnish
with ultraviolet-light absorbers added
to resist penetration by UV light. (Many
marine varnishes are made with phenolic
or polyurethane resin and tung oil because
these provide the best water resistance.)
There is a big difference in the amount of
UV absorbers added to products labeled or
marketed “marine” varnish. The products
sold in home centers and most paint stores
have very little of the absorber added, so
they are only a little more effective against
sunlight than spar varnish. The marine var-
nishes sold in boat marinas are by far the
more effective against UV light. They are
also more expensive.

Wiping varnish isa category of varnish
thinned about 50/50 with mineral spirits.
You may very well have several brands on

Marine
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Varnish is the only finish that both thins with mineral spirits and cures hard. All of these products are varnish. From the left: alkyd varnish, polyurethane,
spar varnish, marine varnish, wiping varnish, salad bowl finish, wood conditioner and gel varnish.
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your shelf without realizing they are all the
same. Wiping varnishes are usually alkyd
resin cooked with one of the oils, but some
are made with polyurethane resin, and the
wiping vanish “Waterlox” is made with phe-
nolic resin.

You can easily make your own wiping
varnish from any of the above four catego-
ries of varnish. Making your own gives you
control over the viscosity. Add less thinner
than manufacturers do to achieve a better
build with each coat. Add more thinner to
improve flow out and leveling,

Salad bowl finish issimply a wiping var-
nish. The implication in the name is that it
is sale for contact with food and for small
children who might chew on the finished
wood. Itis safe of course, once it has cured,
but so are all the other varnishes and wip-
ing varnishes,

The safety concern is the metallic dri-
ers used to speed the drying of the finish.
Lead was once used and it isn't safe. But lead
isn't used anymore. It takes several driers
to replace the lead, and there are only a few
driers available. So all varnishes use essen-
tially the same driers. There isno difference
in the safety [actor of any of these driers. All
are safe.

[ find itamazingthat people who buyinto
the food-safe myth considersalad-bowl fin-
ish safe and othervarnishesunsafe. The only
issue is that the finish be fully cured. Press
your nose up against the hardened finishand
take a whiff. If you can't smellanything, the
finish is cured.

Wood conditioner (or “stain controller”)
issold to prevent blotching and isanalkyd/
soybean-oil varnish thinned with about two
parts mineral spirits to one part varnish,
Again, you can easily make your own. Wood
conditioneristhe varnish variety of what pro-
fessional finishers call a “washcoat.” Proles-
sionals commonly use lacquer thinnedalittle
over halfwith lacquer thinner. Because var-
nish hasa highersolidscontent (less thinner)
thanlacquertobeginwith, varnish needsto
be thinned with two parts thinner to make
an equivalent product,

The problem with wood conditioner is
that the directions on many of the brands
are wrong. You need to let the varnish cure
hard before it becomes effective at blocking
the penetration of a stain into the wood.
This usually takes six to eight hours (better
overnight) depending on the temperature.
Curing can't happenin the two hours or less
claimed by some manufacturers unlessyou
put the coated object in an oven.
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Wiping varnish is any full-strength varnish thinned about half with mineral spirits so it’s easy to wipe
on wood. All of these products are wiping varnish — though, as you can see, many are labeled to make

you think they are something else.

Gelvarnishiscommonly made withalkyd
resin and one of the oils, but it's sometimes
made with polyurethane resin. The finishis
given a gelled thixotropic quality (like may-
onnaise or latex wall paint) in the manufac-
turing process so that it becomeseasy to wipe
onthe wood. You have to wipe offmost of the
excess Lo avoid severe ridging. Gel varnish
is very popular with amateurs because, like
wiping varnish, it can be applied to produce
asmooth, ridge-free result withoutanexpen-
sive spray gun.

Both of these finishes are commonly referred
toas “oil” in woodworking magazines. But it’s
clear from the way the finishes cured on the
tops of the cans that Waterlox is varnish.

You can brush any of the varnishes I've dis-
cussed, including the polyurethane shown here.
But brushing and leaving a gel varnish can
cause severe ridging.

Wiping varnishes are very popular with
amateur woodworkers who don’t own spray
equipment because these finishes are so easy
toapply.
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The Case for Shellac

Long neglected by wood-
workers in favor of oil
and varnish finishes, this
gift from the insect world
is a great finish for home
woodworkers. Here’s why.

ated ofall finishes, but thishasntalways
been the case. Until the 1920s, when lacquer
was introduced, shellac was the primary
finish used in furniture factories and small

| 'oday, shellacisthe most under-appreci-

woodworking shops. It continued to be
the favored finish of professionals finish-
ing interior wood trim and floors, and of
hobbiests finishing everything, until the
1950s and '60s.

Now shellac is rarely used as a finish
except by makers of reproduction furni-
ture and refinishers of high-end antiques.
Thisisterribly unfortunate, because shellac
isstill one of the best finish choices for most
woodworking and refinishing projects.

What is Shellac?

Shellac isa natural resin secreted by insects
called lac bugs, which attach themselvesto
certain treesnative to Indiaand South Asia.
Suppliers buy the resin and sellit as flakes, or
dissolve it in alcohol and package the solu-
tion in cans for you to purchase.

Natural shellac is very dark and is pro-
cessed tolighten the color. Orange (amber)
shellacisyour best choice when you want to
add warmth to wood. Alot of old furniture
and woodwork was finished with orange
shellac. Bleached shellac (sold as “blonde”
or“clear”)is best when you want to maintain
the whiteness of a pickling stain or the natu-
ral color of light woods such as maple, birch
and ash. You can mix orange and bleached
shellac to achieve an in-between color.

Natural shellac contains about 5 percent
wax and will produce excellent results; but
dewaxed shellac, whether pre-dissolved
orin flake form, is more water-resistant.
You can remove wax from regular shellac
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Shellac in flake form is available in various colors and grades. Across the top from left is dewaxed blonde
shellac, orange shellac with the wax unremoved and crudely refined button shellac. Across the bottom is
dewaxed gamet shellac, dewaxed extra-dark (ruby-red) shellac and totally unrefined seed lac.

by letting the wax settle and then decant
the liquid.

Shellac is a very old finish, so it has an
old measuring system based on the concept
“pound cut.” One pound of shellac [lakes
dissolved in one gallon of alcohol equals a
one-pound cut. Two pounds in one gallon
is atwo-pound cut; one pound in a quart is
a four-pound cut; and so on.

Zinsser Bulls Eye amber and clear shel-
lacs that you buy at the paint store contain
waxand are three-pound cuts, whichisvery
thick for brushing orspraying. Zinsser Bulls
Eye ClearCoat shellacis dewaxed and atwo-
pound cut, still fairly thick for brushing or
spraying. Thin these shellacs with denatured
alcohol (shellac thinner) if needed to reduce
brush marksand orange peel. (You shouldn't
use methanol as a thinner unless you have
a good exhaust system because methanol
is very toxic.)

Shelf Life
Shellac'ssingle biggest disadvantage is that
it hasavery short shelflife. Shelflife means
the length of time a finish stays good in the
can. You should avoid using shellac that is
tooold.

Shellac beginsto deteriorate assoon asit
isdissolved inalcohol. Thisis true whether

youdo the dissolving yourselfor the supplier
doesit, and it occurs even if the shellac is
keptin asealed container.

The deterioration occurs slowly and is
notnoticeable fora while. After six months
orso, youwill begin tonotice aslight differ-
ence in the drying rate compared to freshly
made shellac. After ayearthe slowerdrying
becomes quite obvious. After several years
the applied shellac will remain noticeably
softer for months. You can dig your finger-
nail into it while you can'tinto freshly made
shellac. Eventually, the shellac will never
fully harden.

Five problems can occurifyou use dete-
riorated shellac:

> The shellac will scratch easier.

» It will also water spot more easily.

» The finish won't everattain the same gloss
as that produced by freshly made shellac.

> Itwill be difficult to sand between coats
because the shellac is too soft, and it won't
produce an evensheenifyourubit out after
the last coat.

» If you use the shellac as a barrier coat
underanother finish, that finish may wrin-
kle or crack.

The generally accepted shell life for dis-
solved shellac is six months for bleached
shellacand one year for orange shellac. These



times will vary depending on how the flakes
are stored, how old the flakeswere when they
were dissolved, and how the liquid shellac
has been stored. The warmer the storage
conditions the more rapidly shellac deterio-
rates. Inaddition, because shellacis anatural
resin, there may be some slight variations
from one year’s crop to the next.

1f you make your own shellac, date the
container so you know when the resin was
dissolved. If you buy shellac already dis-
solved, check that there isadate of manufac-
ture on the can. Be wary of bleached shellac
more than six months old and orange shel-
lac more than one year old if you intend to
use the shellac on a critical surface such as
atabletop.

Dissolve Your Own

Thoughitsalittle more work, youhave much
more control over the drying rate of shellac if
you dissolve your own. Freshly made shellac
dries faster and harder than any shellac you
can buy ina can. You also have less waste,
because you can dissolve just the amount
you need for a project. You won't ever have
to discard old, deteriorated shellac.

Shellac Pros & Cons

Advantages:

» Much more water- and scratch-
resistant than oil or oil/varnish-
blends, which cure too soft to be
built up on wood.

» Better dust-free results than var-
nish or polyurethane which cure
very slowly.

> Less polluting, less of a health
hazard and less smelly than varnish,
polyurethane or lacquer.

> Easier to apply and richer-looking
than water-based finishes.

> Easier to clean (with ammonia and
water) than all other finishes.

Disadvantages:

> Not water or scratch resistant
enough for surfaces such as kitchen
cabinets and tables that take a beat-
ing.

¥ Available only in gloss sheen.

) Tends to ridge at the edges of
brush strokes.

) Slowly deteriorates after being dis-
solved in alcohol.

To dissolve shel-
lac flakes add
denatured alco-
hol to the flakes
to produce the
pound cut you
want.

Be sure to stir
the shellac every
hourorsoor it
will lump on the
bottom and be
hard to break up.

It’s always a
good ideato
strain the shellac
toremove dirt
and other for-
eign matter. In
my experience,
straining isn’t so
necessary, how-
ever, with blonde
shellac because
it’susually very
clean.
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To dissolve flake shellac, add enough
denatured alcohol (ethyl alcohol that has
been made poisonous so it isnot taxed asa
liquor) to the flakes to make the pound cut
you want. Ormake ahigher pound cut and
thin it later. For your first attempt [ recom-
mend you make a two-pound cut, which is
thin enough so the shellac dissolves quickly
and easily.

You can make a small amount of two-
pound-cut shellac by adding one pint of
denatured alcohol to a jar containing one-
quarter pound of shellac flakes. Always use
ajar or other non-metal container, because
metal reacts with the shellac causing it to
darken.

Stir the mixture several times over a
period of a couple hours to keep the [lakes
from solidifying into a lump at the bottom
of the jar. And keep the jar covered so the
alcohol doesn'tabsorb moisture from the air.
Too much moisture in the shellac will cause
it to blush (turn milky white).

Tospeed the dissolving, grind the flakes
into apowder or place the jar of shellac and
alcohol in a pot of hot water.

When the flakes are totally in solution,
remove impurities by straining the shel-
lac through a paint strainer or loose-weave
cheesecloth into another jar, and write the
current date on that jar so you know when
the shellac was made.

Orange shellac will keep in flake form for
many years, but bleached shellac won't. If
the flakes are stuck hard togetherin a lump
and don'tdissolve in the alcohol, throw the
flakes out and begin again with fresh flakes.
Just aswith cans of already dissolved shel-
lac, it’s best to buy the [lakes only as you
need them.

Applying Shellac
To brush shellac, remember that alcohol
evaporates rapidly, so you must work [ast,
Usea good quality natural- or synthetic-bris-
tle brush, ora foam brush il your project is
small,and brush in longstrokesinthe direc-
tion of the grain ifat all possible. Work fast
enough on your project to keepa “wet edge,”
and wait until the next coat to fillin missed
places if the shellac becomes tacky.

Spraying shellac is no different than
spraying other finishes. Just as thinning
shellac reduces brush marks during brush-
ing, thinning reduces orange peel while
spraying.

However youapply the shellac, allow the
first coat to dry for about two hours, then
sand with #320-or#400-grit stearated (dry-
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To determine if shellac is still all right to use, pour some right out of the can or from your homemade
preparation onto a piece of glass or other non-porous surface. Give the shellac several seconds to
spread out. Then lean the glass almost vertical, and let the shellac run down and off the bottom. The
objective is to get auniformly thin layer of shellac. Let the shellac dry for an hour or two at room
temperature. It should then be hard enough to resist fingerprinting. After drying overnight, the shellac
should be hard enough so you can’t indent it with your fingernail.

lubricated) sandpaper just enough to remove
dust nibsand raised grain. Use alight touch
to reduce sandpaper clogging and to avoid
sanding through.

Remove the dust and applya second coat.
Add more alcohol to the shellac if you're
getting severe brush marks or orange peel,
orilair bubbles are drying in the film. The
alcohol will extend the “open” time and allow
the bubbles to pop out. There is no limit to
the amount you can thin shellac, but thin-
ning may resultin your having to apply more
coats to get the build you want.

Apply as many coats as necessary 1o
achieve the look you want. Each new coat
dissolvesinto the existing coat, so there’sno
need to sand between coats except to remove
dust nibs or other [laws. To see flaws such
asrunsand sags before they dry in the film,
arrange your work so you can see a reflected
lightin theareayou're finishing, Then brush
out the flaws before they dry.

If the humidity is high, or if there’s too
much waterinthe alcohol you've used to thin
your shellac, it may turnmilky-white. Thisis
called “blushing” and is caused by moisture

settling in the finish. Wait foradrier dayto
do your finishing. You can usually remove
existing blushing by applying alcohol on a
dry day or by rubbing withanabrasive, such
asa Scotch-Brite pad or steel wool.

If, at any time, you create problems
you can't remove without creating greater
problems, strip the finish with alcohol or
paint stripperand begin again. In between
coats you can store your brush by wrap-
ping it in plastic wrap or hanging itina jar
of alcohol. You can clean the brush easily
by washing it in a half-and-hall mixture
of household ammoniaand water. You can
reclaim brushes with hardened shellac by
soaking in alcohol.

Whenyou haveapplied the desired num-
ber of coats (three is minimuminmost cases),
youcan leave the finishasis. Oryou can level
it using #320-grit and finer sandpaper and
aflat backing block, then rub it to the sheen
youwant using Scotch-Brite pads, fine steel
wool orabrasive compoundssuch as pumice
and rottenstone. If the rubbed finish shows
finger marks too easily, apply paste wax or
asilicone furniture polish.



An Array of Lacquers

Many finishes are known
by this one name.

In common speech and among those in
the professional finishing trade the term
“lacquer” usually refers to nitrocellulose
lacquer. But there are many other finishes
that go by that name.

When referring to one of these, it’'s best
to use a modifying word, or words, to dis-
tinguish it from nitrocellulose.

These other lacquersinclude water-white
lacquer, urethane-modified lacquer, vinyl
lacquer, brushing lacquer, CAB-acrylic lac-
quer, crackle lacquer, pre-catalyzed lacquer,
post-catalyzed lacquer, padding lacquer,
water-based (or waterborne) lacquer and
Oriental (Japan or Chinese) lacquer.

Here’s an explanation of these lacquers,
all of which, except padding and Oriental
lacquer, are available in various sheensrang-
ing from gloss to flat.

Nitrocellulose Lacquer

Nitrocellulose is the first modern lacquer.
It was used as a plastic as early as the late
19th century (for example: movie film and
brush handles). After World War L it came
intowide use as a finish.

The impetus was the growth of the
automobile industry and the large stocks
of gunpowder (cellulose nitrate) left over
from the war.

The automobile industry had been using
varnish, which dries very slowly, to fin-
ish cars. The introduction of fast-drying,
pigmented nitrocellulose lacquer removed
the bottleneck at the finishing stage of pro-
duction.

By 1930 most [urniture manufacturers
had shifted to lacquer from shellac.

Nitrocellulose lacquer is made with cel-
lulose nitrate and amodifying resin (usually
alkyd or maleic) that improves build, flex-
ibility and adhesion. An oil-like plasticizer
(modified castor oil was used originally) is
added for further flexibility.

The raw ingredients are dissolved in
lacquer thinner, which is unique among
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When poured into glass jars, it’s easy to see the different colors of lacquers. On the left in nitrocellulose,
which is made with fairly orange modifying resins. In the middle is water-white lacquer, which is made
with fairly colorless modifying resins. The color that exists is supplied mostly by the nitrocellulose. On
the right is CAB-acrylic lacquer, which is totally colorless.

finish solvents because it is composed of
half-a-dozen or more individual solvents
that evaporate at different rates. The manu-
facturer controls the drying speed of the
lacquer by its choice of solvents.

The most unique characteristic provided
by lacquer thinner is resistance to runsand
sags onvertical surfaces. The individual sol-

Because lacquer thinner is made up of individ-
ual solvents that evaporate at different rates,
it’s possible to spray relatively heavy coats of
any finish thinned with lacquer thinner onto
avertical surface with no runs or sags. This is
one reason finishers love spraying lacquer.

vents are chosen to evaporate quickly one
afteranother immediately after the lacquer
is propelled [rom the spray gun —so that by
the time the finish settles on the surface it
isalready beginning to thicken.

No other finish solvent or thinner pro-
vides this characteristic.

Closely Related Lacquers
Water-white, urethane-modified, vinyl and
brushinglacquersareall made with cellulose
nitrate and are closely related to nitrocel-
lulose lacquer.

Water-white lacquer is made with a
lighter-colored modifying resin, usually
more expensive coconutalkyd oracrylic. So
this lacquer yellows less and costs more.

Urethane-modified lacquer uses ure-
thanealkyd toadd alittle more heat, scraich
and alcohol resistance. This lacquer isn't
widely available or used.

Vinyl lacquer is made with amodifying
vinyl resin to improve adhesion and water
resistance. This [inish doesn't harden as
well as other lacquers, but it performs well
undercatalyzed finishes, soitisusually sold
as “vinyl sealer.”

Brushing lacquer is simply nitrocellu-
lose lacquer made with slower evaporating
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lacquer-thinner solvents. The finish dries
slowly enough to be brushed, but the non-
sagging characteristic common with spray
lacquers is lost.

CAB-acrylic Lacquer
Cellulose/acetate/butryrate and acrylic
resins dissolve in lacquer thinner and are
considerably more expensive than cellu-
lose nitrate. But they are non-yellowing,
so they are used to make a totally colorless
lacquer.

The usual reason for choosing CAB-
acrylicisto finish light-colored woods such
as maple, or to finish over white pickling
stain.

Crackle Lacquer

Crackle lacquer is nitrocellulose lacquer
made with more pigment than there is finish
to bind all the pigment particlestogether. As
the finish dries and shrinks, it cracks and
separates, revealing the layer below.

To create this finish, apply a coat of
colored nitrocellulose lacquer and follow
witha different-colored crackle lacquer. You
can control the size of the cracks, and the
“islands” in between, by varying the amount
of thinner, and the speed and spray distance
of the gun, as well as the amount of finish
that’s sprayed on the piece —but no more
than one coat.

Because the crackle layer is crumbly, you
should always apply a clear coat on top.

Pre- & Post-catalyzed Lacquers
Catalyzed lacquer is made with only a
small percentage of cellulose nitrate. The
bulk of the finish is another resin entirely
—melamine or urea formaldehyde. These
resinsare combined with alkyd resin to cure
very hard and scratch resistant when an acid
catalystisadded.

The cellulose nitrate is added to make
the finish more user-Iriendly. Without it
the product is called conversion or cata-
lyzed varnish.

The definingdifference between pre-and
post-catalyzed lacquer is that the manu-
facturer adds the catalyst to the pre-; you
add it to the post-. Pre-catalyzed lacquer
is therefore more user friendly, but it often
curesslowlyand hasashelflife of sixmonths
toa year or wo.

Padding Lacquer

Padding lacquerisnot lacqueratall but shel-
lacthinned in solvents that dissolve lacquer.
The name causes a lot of confusion.
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Crackle lacquer contains more pigment than
the lacquer can bind together. So when the fin-
ishdries and shrinks, it cracks and separates
to reveal the layer below. You can create very
interesting and attractive effects by varying
the amount of thinner, the speed you move the
spray gun and the distance you hold the gun
from the surface.

When furniture manufacturers shifted
from shellac to lacquer in the 1920s, they
found that touching up nicksand rubs using
shellac and the French polishing method
wasn't as successful as it had been when
shellac was the finish. Shellac dissolved in
alcohol doesn’t bite as well into a lacquer
finish.

Somanufacturersadded some lacquersol-
ventstoshellacand changed thename topad-
ding lacquer to distinguish the product.

Water-based Lacquer

Water-based finish is entirely dilferent
from any of the lacquers discussed above.
It’s related more closely to latex paint and
white and yellow glue. Unfortunately, some

manufacturers insist on calling their water-
based finishes lacquer (or varnish or poly-
urethane), which creates confusion among
consumers.

A water-based finish is an emulsion of
acrylicand sometimes acrylic/polyurethane
resin. The finish driesinitially by waterevap-
oration, then forms a hard film when the
droplets of emulsified resin stick together
as the very slow solvent evaporates.

Besides the water raising the grain of
the wood and slowing the drying, the most
important difference between water-based
finishes and true lacquers isin application,
Water-based finishes don't contain lacquer
thinner so they runand sag easily on verti-
cal surfaces.

Oriental Lacquer

The original lacquer is a natural resin har-
vested from trees in east Asia, primarily
Japan and China. So this lacquer is com-
monly called Japan or Chinese lacquer. It
is totally unrelated to any of the lacquers
discussed above.

When exposed to very high humidity,
Oriental lacquer crosslinksto form a hard,
durable film. The natural reddish color is
often enhanced with pigments.

Oriental lacquer has been used since
before recorded history. Beginning in the
15th century, furniture and other objects
with this highly decorative finish were
imported to Europe, and European cralts-
men tried with varying degrees of suc-
cess to imitate it with the resins they had
available. Their efforts are often called
‘Japanning.”

By dissolving their lacquer finish in slower-evaporating lacquer-thinner solvents, manufacturers
make a lacquer that dries slowly enough to be brushed. But the slow drying cancels out the benefit
of reduced runs and sags on vertical surfaces. So on these you need to stretch the finish out with your

brush so the build isn’t too thick.



Why Water-based Finishes

Arent Catching On

Many woodworkers are
frustrated by water-based
finishes. Learn to use
them properly and you'll
reach for them more often.

ater-based finishing products get a

lot of attention in magazines and at
trade shows, but these products still don't
sell all that well. Most woodworkers seem
reluctant to give up their familiar oil, varnish,
shellac and lacquer finishes.

[ think the reason for the poor sales,
especially to amateur woodworkers, is the
excessive hype that hasraised expectations
beyond what water-based products can pro-
duce. When you've been led to believe that
astain or finish “doesn’t raise the grain,” is
“equivalent to lacquer,” or is “as durable as
oil-based polyurethane,” but discover other-
wise when you use it, you become skeptical
of the product and retreat towhat you know
and feel comfortable with.

Water-based finishing products have
plenty going for them, especially for ama-
teur woodworkers, so they should sell quite
well without all the hype.

Two qualities are critical: Water-based
products don't stink and make you feel bad;
and water-based products are easy to clean
from brushes (not so easy [rom spray guns,
however). The proof of the significance of
these two qualities is demonstrated by the
overwhelming popularity of latex paint,
which is water-based finish with pigment
added, vs. oil paint. Almost everyone uses
latex paint oninterior trim, kitchenand bath-
room cabinets, and outdoor furniture when
thereis no question that oil paint would per-
form better. Reduced smelland easy cleanup
rule with people working at home!

Otheradvantages youmight find attrac-
tive are areduced level of polluting solvents,
reduced fire hazard and absolutely no yellow-
ing. For the amount of finishing material you

Water-based finishes have the unique advantage over oil-based finishes of easy soap and water cleanup.

probably use, the first two are minor issues.
But the non-yellowing quality can be a real
benefit whenyou're finishing light or pickled
woods. Water-based finishes are the only
finishes that are totally non-yellowing,

For all their good qualities, however,
water-based stains and finishes are still a
relatively new technology. In contrast to other
stains and finishes, improvements are still
being made in the raw materials used, and
some manufacturersare faster at pickingup
on them than others. So, if you're unhappy
with the results you get from one brand, try

anotherbefore giving up on the entire class
of products.

Disadvantages
The rarely mentioned disadvantagesare the
problem, of course, because you have to know
what they are or you can't overcome them.
The first problem is in the naming of the
products. Manufacturers often give water-
based finishes the same namesas totally dil-
ferent products that have been around for
years—polyurethane, lacquer and varnish.
The intent is to make you feel comfortable
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with the product, but the effect is opposite.
The misleading naming sets expectations
that can't be fulfilled and causes confusion
because you are led to believe there are sig-
nificant differences (water-based varnish
vs. water-based lacquer, for example) when
there aren’t. The names are chosen for the
market being targeted.

All water-based products should be
labeled as “water-based,” “waterborne,”
*aqua,” or some other obvious water-indi-
cating name right up [ront so you don’t have
to read the fine print to determine what the
product is.

Other significant problems common to
all water-based products are grain raising,
fast dryingand poor bonding over oil-based
products. Let’s take each in turn.

Grain Raising

Despite some manufacturers’ claims to the
contrary, all water-based productsraise the
grain of wood. How could it be otherwise?
They contain a lot of water.

There are two ways to reduce the grain
raising of astain or finish. The firstis to pre-
wet the wood withwater, let the wood dry for
several hours or overnight, then sand it with
fine-grit sandpaperjustenough to make it feel
smooth. Don't sand any deeper than neces-
sary or you may cut into new wood that will
raise again when you apply the stain or finish.
In practice you can't eliminate grain raising
totally because you can't sand evenly enough,
but you can reduce it significantly.

The second is to reduce the depth the
stain or finish penetrates. There are several
ways to do this. Use a thicker stain or fin-
ish, one that hasbeenslightly gelled; dry the
wood very quickly with heat lamps and air
movement; or spray the stain or finish ina
light mist coat, soit flashes dry quickly. None
of these methods eliminates grain raising

If you miss the
fine print,
youcan
always tell

if afinishis
water-based
by remov-

ing the lid.
Water-based
finishes are
white in the can.

totally, and each is less effective when the
humidity is high.

Without a way to totally eliminate grain
raising, you have to deal with it. Il youaren’t
stainingthe wood, the easiest way istosimply
sand off the raised grain after the first coat
of finish—the same procedure you use with
other finishes. Try toapply enough finish so
youdon'tsand through, but sanding through
seldom causes a problem as long as there
Isn't any stain.

If you are staining the wood, you can
“bury” the grain raising caused by a water-
based stain. Thisis what most cabinetshops
and factories do. Apply enough finish so
you're sure not to sand through, then sand
the surface level and apply another coat or
two. To learn how much sanding it takes to
sand through, practice on scrap wood by
sanding through intentionally.

Fast Drying

Fast drying is an advantage when applying
a finish because it reduces dust nibs, but
it’s a disadvantage when applying a stain.
Most water-based stainsare difficulttoapply
evenlyon large surfaces because they dry too
fast to get the excess wiped ofl.

Water-based finish (right) maintains the
natural color of maple while oil-based varnish
“yellows” the maple considerably.
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Water-based finish “washes out” the color of
darl woods such as walnut (vight) while oil-
based varnish gives them a warm glow.

There are several tricks you can use to get
an even color on a large surface. Spray the
stain evenly and leave it. Spray the stain and
wipe it off quickly. Wipe on the stain witha
large soaked rag, then quickly wipe off the
excess. Stain small sectionsat a time. Have
one personapply the stain and anotherwipe
off right behind.

If you do get an uneven coloring due to
some of the stain drying before you get it
wiped off, quickly wipe over the entire area
with a wet cloth to redissolve and respread
the stain. However, be aware that this may
lighten the color.

Bonding to Oil Stains

Toavoid boththe grain-raisingand fast-dry-
ing problems of water-based stains, you can
use an oil-based stain, but then you have
to worry about the water-based finish not
bonding well. Toensure agood bond, let the
oil-based stain cure totally before applying
the water-based finish. Curing time depends
onthestainitsell, the weatherand the size of
the wood’s pores. Forexample, stain on oak
will take longer to cure than on maple.

Some water-based finishesbond well over
some oil-based stains before the stain has
fully cured, but there’s no way of knowing
for sure without tryingit. The variables are
the resinsand solventsused in the finish and
how much oilisin the stain.

To test the bonding, apply the stain and
finish to scrap wood. After allowing it to
dry foracouple days, score the finish with a
razor ina cross-hatch pattern. Make the cuts
about /16" apartand 1" long. Then presssome
maskingor Scotch tape over the cutsand pull
itup quickly. If the finish has bonded well,
the scored lines will remain clean and very
little or no finish will come off on the tape.

Other Problems
Water-based finishes have other problemsas
well, but they aren’t serious enough to make
youchangetoanother finish exceptinspecial
situations. These problems include the fol-
lowing; greatersensitivity toextreme weather
conditions; less durability than varnish or
polyurethane (but more durability than shel-
lac orlacquer); and greater difficulty repair-
ing orstripping than shellac or lacquer.
The problemsusing water-based finishing
productsaren'tinsurmountable. But theyre
made more [ormidable by manufacturers
who claim too much, mislabel their prod-
ucts and provide inadequate instructions
for dealing with the special problems cre-
ated by water.



Some Retllections on Sheen

Understanding how
sheen works allows you
to control the gloss on
your finishes.

One of the most important qualities of
a finish when it comes to appearance
is sheen. A finish can vary from a gloss so
high it reflects the sharp outline of an image
to asheen so dull that nothing is reflected.
In determining how you want your proj-
ect to look, you need to take its sheen into
account.

One method of controlling sheenistorub
the last coat with abrasives of various grits.
The coarser the grit the lower or flatter the
sheen. The finerthe grit the higher or glossier
the sheen. The problem with rubbing s that
itisalot of work.

An easier method of controlling sheen,
and the method most commonly used, isto
choose a finish with the sheen already built
in. Then all you have to dois brush or spray
the finish onto the wood and the sheen will
come about automatically.

Ahundred yearsago, before electric light-
ing, people preferred a gloss sheen because
glossreflects alot of light and makes rooms
appear brighter. Today, most people prefer
aflatter sheen.

Manufacturers offer a variety of choices.
Unfortunately, the wordsthey use to describe

these choices are vague: gloss, semi-gloss,
satin, eggshell, rubbed effect, matte, flat and
dead flat. There are no fixed definitions for
these terms; so one manufacturers satin may
be another’s flat.

To be successful getting the sheen you
want on your projects, you need to under-
stand how the sheen-creating elements in
a finish work and how you can manipulate
them.

Flatting Agent

The stuflina finishthat createsall the sheens
lower than gloss is called “[latting agent.” It
isavery fine silica product that settlestothe
bottom of the can and has to be stirred into
suspension before using. Glosshasno flatting
agent added and therefore nothing to stir.

Though silica is a more complex mate-
rial than fine sand, it’s often helpful to think
ol it as fine sand for the impact it creates at
the surface of a finish. Here’s the way silica
works.

The manufacturer adds the amount of
silica necessary to create a given sheen to
an alkyd or polyurethane varnish, lacquer,
catalyzed finish or water-based fnish. All
film-building finishes except, unfortunately,
shellac are available with silica added. (It’s
not true as you sometimes hear that lacquer
is always glossy.)

Just before using the product, you need
to stir the silica into an even suspension
throughout the finish. You can also shake
the can, but this maynotbe aseffective unless
you have a mechanical shaker like those in
paint stores.
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A fiish with flatting agent added appears dull
because of light being scattered off the micro-
roughness at the surface of the film. This micro-
roughness is created as the solvent evaporates
by the finish “shrink-wrapping” around the
particles of silica that lie at the surface.

With thessilicain suspension, you brush
or spray the finish onto the wood. You may
notice that the finish goeson glossy. That is,
ithasahighreflective quality. But there will
come a point within a short time (depend-
ing on the drying rate of the finish) when
this gloss sheen flattens quickly across the
surface.

The flattening is caused by the finish
“shrink-wrapping” overthe particles of silica
that lie at the very surface of the film. This
occursas the solvent evaporates and the fin-
ish shrinks. The shrink-wrapping creates a
micro-roughness at the surface that scatters
light so the glossis reduced. The higher the
density of silica at the surface the flatter the
sheen of the film finish.
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A finish can have an infinite number of sheens depending on how much flatting agent (silica) is added. Above are examples of how the sheen, and resulting
reflection, changes when flatting agent is added to gloss finish.
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It'simportant to emphasize that the flat-
tening is not caused by the silica particles
embedded deep within the film asis com-
monlybelieved. Because of its nature, silica
doesn't hinder the travel of light; it's as if
the particles weren't even there. Asaresult,
successive coats of asatin or flat finish don't
make the finish flatter.

Because all the flattening occurs at the
surface of the film, it's easy to rub a satin
finish to a gloss using fine abrasives. Begin
by removing the micro-roughness with very
fine sandpaper, then rub with fine abrasive
compounds.

Gloss Satin Satin

followed finish
by gloss only

followed
by satin

All the sheen is created in the last coat of finish applied. Previous coats have no impact. Here’s the
proof. On the left half of this board, I brushed on three coats of gloss water-based finish. On the right
half, I brush on three coats of satin water-based finish. Then I brushed satin water-based finish onto
the right half of the gloss side and gloss water-based finish onto the left half of the satin side. The result-
ing glosses and satins are the same irvespective of what’s underneath. The same would be the case no

Manipulating Sheen
As mentioned, manufacturers aren't very
informative about the sheen of the products

theysell us. First, theirterminology is vague.
(Among themselves, they use a more exact
numbering system from 1 to 100, with 100
being perfect gloss; but they rarely share this
information withus.) Second, they often give
us only two choices.

What if you want a sheen that is flatter
than anything offered in the store, or you
want a sheen that is in between the two
choices offered?

To create a flatter sheen, let the flatting
agent settle to the bottom of the can (tell
the paint clerk not to shake the can). Then
pour off some of the gloss finish at the top
into asecond container. You will then have
some gloss in one containerand some {latin
another. Blend these two until you get the
sheen you want.

To easily create asheen not available at a store,
pour off some of the gloss from a satin or flat
finish after letting all the silica settle to the
bottom of the can. Then mix the two (gloss and
very flat) until you get the sheen you want.
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matter what type of finish I used.

Of course, you'll need to experiment by
applying some of your blend to wood to see
the sheen you are creating. Be sure to apply
two coats because it’'s only the second coat
that will produce anaccurate sheen. Itdoesn't
matter, of course, what you use for the first
coat.

It’s even easier if you want a sheen in
between those of two products offered.
Simply stir the flatting agent to put it into
suspension, then mix the two.

Sheen Problems
Once you have determined the sheen you
want and have a product that will produce
it, problems are rare. The most common is
not keeping the finish stirred. More rare, but
also possible, is white specks appearing in
the dried finish flm.

IUs not necessary to continually stiraflat-
ted finish while brushing or spraying. But it
is necessary to stir between coats.

If you are brushing, some of the flatting
agentwill have settled and the finish you are
pulling off the upper level of the container
will be glossier than you intend. Il you are
spraying, some of the flatting agent will have
settled and the finish entering from the lower
partof the spray-gun cup will be flatter than
you intend.

Thoughitisrare, youmay find tiny white
specksinyour dried finish and wonder where
they came [rom. Unless you are usinga dirty
finish, it's most likely you have broken some
clumps of dried silica away from the lip of
the container. These clumps don’t break up
in the finish so they showup as white specks
inthe film.

There’s no way to effectively strain these
clumps because they are very small. It's best
to toss the container and all the finishin it
and begin again from afresh can. Youll have
to sand out the white specks from the dried
film to remove them.

Even a flat finish goes on
initially glossy. Flatting
occurs fairly rapidly at
the point when most of
the solvent has evapo-
rated. Here you can see
that the thinner valleys
in this brushed finish
have reached that point
while the peaks in the
brush strokes have not.






Tinker Toys, Spaghetti & Soccer Balls

The keys to
understanding finishes.

hough you may use only one ortwo fin-

ishes in your work, you've surely won-
deredabout the othersand how they compare.
You've probably even asked yoursell il you
shouldn't be using one ol them instead.

To help answer this question, you may
have tried to classify finishes by their res-
ins—polyurethane, alkyd, acrylic, etc., but
then realized that this isn't very helpful.
Take polyurethane, for example. It is used
in oil-based varnishes, water-based finishes,
some lacquers and some two-part finishes.
[fyou've used any two of these finishes, you
know that they are very different.

Amuch better way to make sense of fin-
ishes, so you can choose intelligentlyamong
them, is to combine them into three groups
by the way they cure, then associate each of
the groups with the familiar objects—Tinker
Toys, spaghetti and soccer balls. This may
seem silly at first, but the objects make the
groups easy to remember and the groups
allow you to figure out the answers to most
of your questions, even though you may
never have used the finishes.

The Groups
The three groups are reactive, evaporative
and coalescing.

Qil, varnish, and two-part finishes are
reactive finishes because they cure by a
chemical reaction that occurs in the finish
when it comes in contact with oxygen (oil
and varnish) or has a catalyst added (two-
part finishes). Because the chemical reaction
causes the molecules in the finish to join
up or “crosslink,” you can picture reactive
finishesas Tinker Toys onamolecular scale
that link up ina very large network.

Shellac, lacquerand wax dry entirely by
the evaporation of their solvents (there isno
chemical reaction and no linking up), so
they are evaporative finishes. These finishes
are made up of relatively large molecules
thatare long and stringy in shape, making
the finishes resemble entangled, molecular
spaghetti.
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Reactive fimishes (oil, varnish and two-part finishes) cure by chemical reaction after the thinner evaporates.
On amolecular scale, these finishes resemble a gigantic Tinker-Toy-like network when cured.

Evaporative finishes (shellac, lacquer and wax) cure when the spaghetti-like molecules tangle after the
solvent evaporates.

Coalescing finishes (water base) cure as droplets of reactive finish come together and stick to each other
when the water, then the solvent, in the finish evaporate. The droplets resemble microscopic soccer balls
containing Tinker-Toy-like networks of reactive finish inside each.



If you let all the water evaporate out of
a pot of actual spaghetti, it hardens. 1l you
then reintroduce water, the spaghetti first
softens and becomes sticky, then the indi-
vidual strands separate. The same happens
to shellac with alcohol, lacquerwith lacquer
thinner and wax with turpentine ora petro-
leum distillate, only on a molecular scale.

Water-based finishes cure both by
chemical reaction and liquid evaporation.
Like latex paint and white and yellow glue,
water-based finishes are composed of tiny
droplets of finish suspended (“emulsified”)
in water and solvent. These droplets are
very large compared to the moleculesin
the other finishes. Inside each droplet the
finish molecules cure by chemical reac-
tion, but the droplets themselves join only
as a result of the water, then the solvent,
evaporating.

You can picture the droplets of cured
finish as microscopic soccer balls. As the
water evaporates, the soccer-ball-like drop-
lets approach each other, or “coalesce,” so
water-based finishesare classified as coalesc-
ing finishes. The smallamount of organic sol-
ventin these finishes then softens the outer
surface of the droplets so they stick together
when they come in contact. The solvent then
evaporates and a film is formed.

Putting water back onto a cured water-
based finish doesn't cause any damage, but
a strong organic solvent such as alcohol or
lacquer thinner will make the finish sticky,
and dullit or dissolve it, just like the solvent
does to evaporative finishes.

Using This Information
There are five characteristics you commonly
look forin a finish.

> Protection [or the wood (resistance
to water and moisture-vapor penetration)

» Durability of the finish (scratch,
heat, solvent, acid, and alkali resistance)

» Rubbing qualities (ease of rubbing to
an even sheen)

» Reversibility (ease of repairing and
stripping)

> Curingspeed (ease of application
without dust or sagging problems).

The Tinker-Toy-like reactive [inishes
—varnish and two-part finishes —are very
protective and durable because the cross-
linked molecules are difficult to penetrate
or break apart. (Oil finishes offer very little
protection or durability because they cure
too soft and are left too thin on the wood.)

[n contrast, the evaporative [linishes
—shellac and lacquer — allow some water

The Finishes

Even without the three groups to
simplify the finishes, there are still
only seven types of finishes to choose
among:

¥ Oil, which includes raw and boiled
linseed oil, 100 percent tung oil and
blends of oil and varnish, commonly sold
as “Danish oil” and “antique oil.” The
characteristic that unites these finishes is
their inability to cure hard, which makes
them functional only if you wipe off the
excess after each application.

» Varnish, which includes all hard-
curing finishes that thin and clean up with
turpentine or a petroleum distillate such
as paint thinner. Common polyurethane
is a varnish, as are wiping varnishes and
gel finishes.

» Two-part finishes, which, as the
name indicates, are finishes that require
the combining of two partsto cure. These
include pre- and post-cataly zed lacquer
(pre-catalyzed has the catalyst already
added), conversion varnish, polyester,
two-part polyurethane (both solvent-
based and water-based) and epoxy.

> Shellac, the only finish that thins
and cleans up with alcohol.

» Nitrocellulose, CAB-acrylic and
water-white lacquers, which always thin
and clean up with lacquer thinnerand can
be easily dissolved with lacquer thinner
even after they're fully cured.

> Wax, which includes liquid, paste
and solid, and always dissolves and thins
with turpentine or a petroleum distillate.
As with oil, you buff off all the excess to
make the soft-curing wax functional.

» Water-based finishes, whichinclude
all finishes that thin and clean up with
water except those that would be classi-
fied as “two-part” finishes.

In practice, you rarely have to choose
among all seven types. You usually
choose among four.

To begin with, you can eliminate wax
from the seven (except for decorative
objects such as turnings and carvings)
because of its very weak protective and
durability qualities. Wax is more often
used as a polish on top of another finish
to add shine and scratch resistance.

Ofthe remainingsix types, you're usu-
ally limited to oil, varnish, shellac and
water based if you aren’t using a spray
gun, because the other finishes dry too
quickly to apply with a cloth or brush.

If you are using a spray gun, you nor-
mally choose between two-partfinishes,
shellac, lacquer and water base because
you can achieve all the looks and durabili-
ties you want much more quickly with
these finishes.
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Examples of the seven types of finish are (from left) oil, varnish, two-part finish, shellac, lacquer,
water-based finish and wax. Other oils include boiled linseed oil and 100 percent tung oil. The
Watco Danish Oil pictured is a mixture of oil and varnish. Polyurethane varnish is the most widely
available of the varnishes. Others include alkyd varnish, spar varnish, gel varnish and thinned
“wiping” varnish. Pre-catalyzed lacquer is the easiest of the two-part finishes to use. Post-catalyzed
lacquer, and especially conversion varnish, are more durable. Shellac is also available in amber
color and with the natural wax removed, called SealCoat. Flake shellac is available in a range of
yellow and orange colors for you to dissolve yourself. Lacquer is also available as nitrocellulose
lacquer and CAB-acrylic lacquer. Water-based finishes can be solely acrylic or a combination of
acrylic and polyurethane. Brands of paste wax differ in solvent evaporation rate and in color. Most

are clear, but some have pigment or dye added.

Tinker Toys, Spaghetti & Soccer Balls
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Comparing the Finish Groups
Groups REACTIVE FINISHES EVAPORATIVE FINISHES COALESCING FINISHES
(except oil) (except wax)

“Tinker Toys” “Spaghetti” “Soccer Balls”
Finishes Varnish; two-part finishes Shellac; lacquer Water based
Moisture Resistance Excellent Good Good
Scratch Resistance Excellent Good Very Good
Solvent, Heat, Acid & Alkali Resistance Excellent Poor Poor
Ease of Repair & Stripping Good (varnish) Excellent Good

Poor (two-part finishes)
Ease of Rubbing to an Even Sheen Poor Excellent Good
Ease of Dust-Free Application Poor (varnish) Excellent Good
Excellent (two-part finishes)
and moisture-vapor (humidity) penetration resistance means greater difficulty recoat- Conclusion

through the gaps where the spaghetti-like
molecules bend around each other. And
these finishes are easier to damage with
coarse objects, heat, solvents, acids and
alkalis because their molecules aren't held
together by the strong ties common to reac-
tive finishes.

(Like oil, wax is considerably weaker
than shellac and lacquerbecause it's too soft
and left too thin on the wood.)

The coalescing finish —water based —is
resistant to abrasive damage because almost
all the surface area is cross-linked inside
the soccer-ball-like droplets. But where the
dropletsstick together, water and moisture
vapor can penetrate — and heat, solvents,
acids, and alkalis can cause the droplets
to separate.

This is not to say that evaporative and
coalescing finishes are weak finishes, only
that they aren’t as protective or durable as
reactive finishes. If you want the best finish
forakitchentable, kitchen cabinetsor office
desk, it's a reactive finish (not oil). But this
degree of protection and durability is seldom
necessary foranentertainment center, most
woodwork, or a bed.

The Trade Off

No finish can provide it all, however. There
is a price to pay for protection and durabil-
ity. Scratch resistance, for example, hasthe
negative quality of makinga finish difficultto
rub toan even sheen using abrasives. Solvent
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ing, repairing and stripping. Heat resistance
makes burn-in repairs less successful, and
alkali resistance increases the difficulty of
cleaning brushes and stripping.

At the sacrifice of better protection and
durability, most refinishers and high-end
furniture factories use lacquer instead of
two-part finishes because of the reduced
problems recoating and repairing, and
because lacqueris easier to polish to a beau-
tiful satin sheen.

Ease of Application

Asa finallesson to be learned from the Tinker-
Toy, spaghettiand soccer-ball analogy, con-
sider that [inishes are easier to apply the
faster they dry and become dust and sag
free. Fast-drying shellac, lacquer, catalyzed
finish, and, to a lesser degree, water-based
finish, are less likely to run, sag or collect
dustthan varnish. If youare one of the many
woodworkers whouse regularalkyd or poly-
urethane varnish for your finishing projects,
you need to recognize that you're using the
most difficult of all finishes to make look
nice.

Ease of application isthe reason factories
that want the ultimate in protection and
durability for objects such asoffice [urniture
and kitchen cabinetsuse catalyzed finishes
instead of polyurethane, even though these
finishes are still difficult to rub toan even
sheenand to repair and strip. No finish has
everything.

It's often difficultto keep all the characteris-
tics in mind when choosing among finishes,
especially il you haven't used them all your-
self. You can overcome much of your lack of
hands-on experience by using the mental
pictures of Tinker Toys, spaghettiand soccer
balls to help keep the differences straight.



Testing Wood Finishes

A few sample boards
can save you from future

finishing headaches.

Finish manufacturers targeting the fur-
niture industry and large professional
finish shops provide a lot of information
about their products. Unfortunately, the
manulacturers who target amateur wood-
workersand small shop professionalsaren’t
as helpful.

In the end, we are often left to our own
devices to figure out the characteristics of
the finishes we are buying,.

Here are some easy tests you can perform
in yourshop to determine the qualities of the
finishes you're using. In most cases you'll
want to do the tests on scrap wood. For the
most accurate results let the finish cure at
least a couple weeks in a warm room before
performing the tests.

Scratch Resistance

The ability of a finish to resist damage from
coarse or sharp objects is likely one of the
most important qualities about which you're
concerned.

Toalarge extent you can know the com-
parative scratch resistance simply from the
type of product. Forexample, oil-based var-
nishes (including polyurethane varnish) and
catalyzed finishes are much more scratch
resistant than shellac and nitrocellulose
lacquer, and a little more scratch resistant
thanacrylic and polyurethane water-based
finishes.

But what about differences among
brands within each linish type? Or what
about the comparative difference between a
water-based polyurethane and an oil-based
polyurethane — that is, how much scratch
resistance are youactually givingup by using
awater-based polyurethane?

To determine a finish’s scratch resistance,
purchase aset of architect’'s drawing pencils
ranging in hardness from about 2B (soft) to
5H (hard). Sharpen each pencil using a knife
so you leave the sharp cylindrical edge of
the lead intact. If you damage this edge, or

To determine the relative scratch resistance of a finish, push the sharp edge of the cylindrical lead in
various “B” and “H” architect’s pencils forward on a finish. There’s no need to use pressure. The next to
hardest pencil that doesn’t scratch the finish is the rating for that finish.

if it becomes worn, sand it flat, holding the
pencil 90° 1o the sandpaper.

Beginning with one of the softer pencils,
hold it as you would for writing and push it
forward across the cured finish. Maintain-
ing equal pressure, follow with pencils of
increasing hardness until you find one that
cutsinto the finish. The hardnessrating for
that finishis the rating of the previous pencil
—the hardest lead that doesn't cut.

Water Resistance
Another quality you may be looking forina
finish iswater resistance. Keep in mind that
athickly applied finish is more water resis-
tant than a thinner layer of finish. So testing
won't be very revealing except on thin fin-
ishessuchas oil or wax, orany film-building
finish applied with just one or two coats.
To test for water resistance, make up a
sample board with the same numberofcoats
applied in the same manneras on your proj-
ect. Then place a small puddle of water on
the surtace and coverit with a small metal or
glasscuporjarto prevent evaporation. Check
every 10 minutes orsountil younotice cracks
ordiscoloration in the finish. Rate the finish
at the most recent previous time before the
damage occurred.

The most vulnerable surface to water
damage is the top edge of cabinet doors just
belowasink. Totest this surface, stand a fin-
ished sample door onasponge lyinginapan
of water. Check the finish around the edge
everyso often until cracks appearin the fin-
ish, the finish delaminates, or there is some
discoloration that you can observe.

The relative water resistance of a thin finish
can be determined by placing a small puddle
of water on the finish and covering it to prevent
evaporation. Check at regular intervals for
damage.
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Heat Resistance

Resistance to damage from hot objectsisa
very important quality for table and counter
surfacesin kitchen and dining areas. Again,
finish types tell you something. Forexample,
oil-based polyurethane and catalyzed lac-
quer should pass almost any test. Butshellac,
lacquer and water-based finish will likely
be vulnerable. There are two tests for heat
resistance you can do at home.

To test for dry heat resistance, place a
metal cup or pan containing water heated to
just below boilingonacured finish. Remove
the cooled container after one hourand look
for splits, indentations or discoloration in
the finish.

Totest atype of finish for wet heat resis-
tance, do the same as above but this time
place a cotton or cheesecloth wetted with
the same hot water under the cup or pan.
After an hour check the surface for splitsin
the finish or discoloration.

Chemical Resistance
Eatingsurfacesare also vulnerable tostaining
fromanumber of household liquidsindepen-
dent of the thickness of the finish. In other
words, the finishitself may become stained.
Common products that can cause a problem
include vinegar, orange juice, lemon juice,
grape juice, ketchup, mustard, coffee, tea,
wine and 100-proof alcohol. (You can use
denatured alcohol mixed half with water
instead of liquor for the alcohol test.)

To test a finish for resistance to each of
these liquids place a number of drops on
the finish and sponge them off one ata time
at short intervals (generally several min-
utes apart) until the finish under the drops
becomes dull, discolored, shows cracks, or
the wood underneath becomes stained.

The resistance of the finish to damage
is rated at the last time before the damage
appeared.

Yellowing

Yellowing can be a good or bad quality
dependingonthesituation. Generally, darker
woodsand darker-stained woods look good
undera finish that yellows because the yel-
lowing makes the wood appear warmer.
But yellowing often detracts [rom lighter
woods or from woods that have been stained
or “pickled” white ornear white.

Acrylic water-based finishes don't yellow
at all. Polyurethane water-based finishes
yellow a tiny bit. Varnishes and oil/var-
nish blends yellow significantly, but the
degree of yellowing will vary greatlyamong
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Whether or not a finish is resistant to dry heat
can be determined by placing a pot of hot water
on a finished scrap board. Heat the water to just
short of boiling and leave it for an hour. See if it
causes any damage.

Many household substances can cause dam-
age to a finish. To check the resistance of the
finish you're using, place a number of drops of
the substance, in this case ketchup, on the fin-
ish and sponge them off one at a time several
minutes apart.

MINWAX

WIPEON
PoLY

To determine the color of a finish, and thus the relative amount of color change it will add to the wood,
pour a little of several finishes into jars and place them next to each other against a white background.
Here I'm comparing two wiping varnishes. Waterlox is much darker and will make wood significantly

darker than Minwax’s Wipe-On Poly.

brands. Lacquersalso varyamong typesand
brands.

There are two tests you can perform in
your home to determine the yellowing char-
acteristics of various finishes. The first is [or
the color of the finish in liquid form and the
second is forhow muchthe finish continues
to yellow as it ages.

Totest forthe colorof aliquid finish, pour
some into a glass jar or ontoa glass plate and
hold the glass against something white such
asa piece of paper. It’s easy to compare fin-
ishes when you place the test jars or plates
next to each other.

Totest forthe amountaa finish vellowsas
itages, applyacoat ortwo to a piece of white
plastic. Afterthe finish has cured, cover part
ol it with paper or masking tape and leave
the plastic in anormal room settingorina
window [or several weeks.

Every few days remove the paper or mask-
ing tape and compare the color of the covered
and uncovered parts.

Keep in mind that most woods darken
withage, sosome of the “yellowing” youmay
experience afterapplication to wood could be
associated with it rather than the finish.



Choosing a Finish for Color

Different finishes look
different on different

species.

here are many reasons to choose one

finish over another. Usually the most
important is [or protection and durability
—how well a finish protects the wood from
moisture and how resistant the finish is to
being damaged by coarse objects, heat and
solvents.

Othersignificant factorsinclude drying
time (you don't want a fast drying finish if
you're brushing) and odor (some finishes
have a lessirritating aroma than others).

There's also color. Finishes differin color,
or the amount of color, they add to wood.
For example, clear paste wax adds the least
amount of color and the least amount of
darkeningtowood. Waxadds alittle shine,
but otherwise leaves the wood looking very
close tonatural.

Water-based [inishes don't add color
either, but they do darken the wood notice-
ably. The lack of color can be an advantage
on “white” woods such as maple or ash ora
disadvantage on darker woods, makingthem
look “washed out.”

Nitrocellulose lacquer and blonde or
clearshellacadd aslight yellow/orange tint to
wood. Butnot nearly as much as does orange
or amber shellac.

(Shellac in flake form is usually labeled
blonde and orange. In prepackaged liquid
form the equivalent to blonde is “clear”
or “SealCoat.” The equivalent to orange is
“amber.”)

Oil-based varnish, including polyure-
thane varnish, and boiled linseed oil add
a darker yellow/orange tint than lacquer
or blonde/clear shellac. More significantly,
varnish and oil continue to darken as they
age — boiled linseed oil considerably more
thanvarnish.

Mixtures of varnish and oil, often sold
as “Danish Oil” or “Antique Oil,” fall in
between varnish and oil in their tendency
to darken depending on the ratio of each
that is included.

Seven finishes on maple. Top row from left: unfinished, clear paste wax, water-based finish, nitrocellu-
lose lacquer. Bottom row from left: clear/blonde shellac, amber/orange shellac, polyurethane varnish,
boiled linseed oil.

Seven finishes on oak. Top row from left: unfinished, clear paste wax, water-based finish, nitrocellu-
lose lacquer. Bottom row from left: clear/blonde shellac, amber/orange shellac, polyurethane varnish,
boiled linseed oil.
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Seven Finishes

You'll find on these pages pictures of seven
finishes (not including oil/varnish blends)
on four different woods—maple, oak, cherry
and walnut — to illustrate the differences in
the amount ofcoloreach adds. Be sure tolook
closely at the woods in each of the pictures.
The finishes have somewhat different effects
depending on the wood.

lLused the most commonly available fin-
ishes within each finish category for illus-
tration. But there are exceptions within
each of the categories. For example, though
most brands of paste wax offer only a clear,
some add pigment to produce colored paste
waxes.

Though rare, some manufacturers of
water-based finishes add a little dye colo-

Seven finishes on cherry. Top row from left: unfinished, clear paste wax, water-based finish,
nitrocellulose lacquer. Bottom row from left: clear/blonde shellac, amber/orange shellac,

polyurethane varnish, boiled linseed oil.

L

Seven finishes on walnut. Top row from left: unfinished, clear paste wax, water-based finish,
nitrocellulose lacquer. Bottom row from left: clear/blonde shellac, amber/orange shellac,

polyurethane varnish, boiled linseed oil.
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rant to make the finish better resemble the
look of nitrocellulose lacquer. Information
on the can orin the promotional literature
will inform you of this.

Within the lacquer category, CAB-acrylic
and water-white lacquers add considerably
less color than does nitrocellulose lacquer.
In fact, a good quality CAB-acrylic lacquer
addsno color, similar to water-based finish.
But it does bring out the richness of darker
woods better than water-based finish.

In addition to clear/blonde and amber/
orange shellac, some specialty suppliers offer
anumber ofadditional colors, including gar-
net, button and various shades of lemon.

Dependingon the oilsand resinsused in
manufacture, some varnishes darken wood
more than others. For example, Waterlox,
which is a popular wiping varnish used by
woodworkers, is made with phenolic resin
and tung oil, both of which are darker than
the more common alkyd and polyurethane
resinsand soybean (soya) oil used to make
most varnishes.

Though rarely used by itself as a finish,
100 percent tung oil darkensalittle less than
boiled linseed oil.

In choosing a finish for your project,
you need to take into account a number of
characteristics of the various finishes. One
is the color the finish adds, or doesn't add,
to the wood.

Boiled linseed oil (shown here on oak) and to a
lesser extent varnish darken considerably as
they age. On the left is freshly applied boiled
linseed oil. On the right is boiled linseed oil that
has aged about 10 years.



Finish Compatibility

Discover what finishing
products work well
together.

'm sure you've come across cautions in

woodworking books and magazines
instructing you to “use a compatible prod-
uct” —stain, filler, glaze, finish —and you've
wondered, “What is compatible, and what
isn't?”

The phrase, “use a compatible,” is a
“cover-my-behind” dodge used by authors
who have little understanding of finishes. If
you follow their procedures and then have
problems, it must be your fault for usingan
“incompatible” product. The burden is on
you to know what is compatible and what
isn't.

So what is compatible with what?

Three entirely different situations can be
referred to by the word “compatible™

» Mixing liquids with liquids

» Applying stains, [illers, glazes and
finishes

» Coating over an existing finished or
painted surface.

Aslexplain eachofthese, youwill see that
the issue of compatibility has been greatly
exaggerated. Inmost cases, it'sobvious which
liquids mix. Almost any finishing product
can be applied over any other as long as the
previousisdry. And almost any finish can be
applied over almost any old surface as long
asitisclean and dull.

Mixing Liquids

Most products youuse in finishing (or paint-
ing) are water-based or mineral-spirits-
based. All water-based mix successfully, and
all mineral-spirits-based mix successfully.
But the two cannot be mixed together.

Waxmixed with varnish works well only
ifyouwipe off all the excessalfter each coat,
just as with wax mixed with oil.

It’s easy to know when two products
don't mix: They separate. For this reason
it's wise to use a glass jar for mixing il you
have any question, so you can see what’s
happening.

Just as all finishing products that thin with water can be mixed, so can all finishing products that thin
with mineral spirits (paint thinner). Here I'm adding some stain of one brand to some polyurethane of
another to make a “varnish stain,” a stain that can be left a little thicker on the wood or over another

coat of finish.

Applying Finishes

Almost any finishing product —stain, filler,
glaze, finish —can be applied successfully
overany other finishing product, except wax
(includingresidue wax from paint strippers),
aslong as that product is dry. This includes
every finish overboiled linseed oil, and water-
based finishes over oil stains. You might need
to give the oil-based product several days or
aweek to dryinawarm room, but once dry
every finish will bond fine without prob-
lems.

Think of painting a piece of furniture
you finished several years earlier with oil.
You wouldn't hesitate using a water-based
paint.

Thereareseveral fairly uncommon excep-
tions to thisrule.

One is brushing a product that contains
the solvent for anunderlyingstain. Forexam-
ple, if you brush a water-based finish over
a water-soluble dye that doesn't contain a
binder, you will smear the dye and cause
the coloring to become uneven. The same is

true if you brush lacquer overalacquerstain.
The lacquer-thinner solvent in the lacquer
will dissolve the stain and your brush will
smear it.

But there’s no problem spraying because
No Smearing can occur.

Ilyou need to brush awater-based finish
over a water-soluble stain or lacquer over a
lacquer stain—to match a color, forexample
—you can apply a barrier coat of shellac or
varnish in between. Shellac is usually the
better choice.

Another exception is applying lacquer
over varnish, though I don’t know why you
would dothis. The lacquer thinner inthe lac-
quer may cause the varnish to blister. Spray
light coats to begin with or apply a barrier
coat of shellac.

Also, high-performance coatings suchas
conversion varnish, polyester and two-part
polyurethane finishes have special rules for
application. Few amateurs use these finishes,
butif you do, be sure to follow the manufac-
turer’s instructions.
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Almost any finishing product can be applied over any other as long as the
“other” is dry and the product you're brushing doesn’t dissolve and smear
the existing. [ applied a water-soluble dye to this mahogany. Then I applied
athin shellac “washcoat” as a barrier so the water-based grain filler Tused
wouldn’t dissolve and smear the dye. After the filler dried, I brushed poly-
urethane. I alternated water-based, alcohol-based and mineral-spirits-
based without any problems because each previous product was dry.

The rule for coating successfully over an old surface is that the existing
surface has to be clean and dull. So before applying another coat of finish to
this 25-year-old lacquered cabinet door, I washed it with household ammo-
nia and water. Ammonia cleans kitchen grease and dulls most finishes in
one step.

The easy way

to test the bond-
ing of a finish
istoscratchit
with the edge

of a coin. If you
canscratchoffa
layer (as is the
case here) rather
than merely dent
it, the finish isn't
bonded well.

Amore accurate method

for testing adhesion is to
make a half- dozen cuts into
the finish in perpendicular
patterns using a razor
blade, with each cut about a
millimeter apart and an inch
long. Then press masking
tape over the cuts and lift it
quickly. If the edges of the cuts
remain fairly clean, as they
are here, the bond is good.

Coating an Old Surface

Almost any paint or finish can be applied
over almost any old paint or finish as long
as the surface is clean and dull.

It's pretty obvious how bonding problems
could occurifyouapply paint or finish overa
greasy orwaxy surface, or over asurface that
is covered with dirt (such as a deck). So the
first rule is that the surface be clean.

Because there are two types o dirt, sol-
vent-soluble and water-soluble, there are
two types of cleaner: petroleum distillate
(mineral spiritsand naphtha) and water, or
soap-and-water. Petroleum distillate won't
remove dirt on a deck, and water won't
remove grease or wax.

Some strong cleaners, such as household
ammonia and TSP (available at paint stores),
will usually remove both, however. Also,
abrading the surface with sandpaper, steel
wool oran abrasive pad will usually remove
bothtypes of dirt, along with the top surface
of the coating — paint or finish.

The surface also has to be dull to get a
good bond. Liquidsdon't flow out and “wet”
glossy surfaceswell. Think of water beading
onacar or glossy tabletop.

You can dull any surface using sandpaper,
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steel wool oran abrasive pad, and many times
you can dull the surface adequately with one
of the strong cleaners —a little household
ammoniainabucket of water or TSPin water.
Depending on the paint or finish you're try-
ing to dull, solvent-based “degreaser” and
“liquid sandpaper”also often work. It won't
hurt to try; you can always follow with an
abrasive.

Besides “wetting,” the reasonasurface has
to be dullis to create a “mechanical” bond
between the new coating and the existing
one. Dullness always indicates an uneven
surface containing scratches, bumps or other
irregularities that give the new coatingsome-
thingtolockintoand grip. Thisis sometimes
called “tooth.”

There are three situations, however,
where coating over an existing coating can
be problematic.

The first iswhen usingany finish that con-
tainslacquer thinner. This solvent can cause
any old coating, even lacqueritself, to blister.
Toavoid blistering, spray several light coats
and let them dry thoroughly before spray-
ing fully wet coats. Orapplya coat of shellac
first then still spray a light coat of lacquerto
begin with. Brushing lacqueris always risky

because you can't brush light coats.

The second is when coating over a high-
performance finish that has been applied
in a f[actory or professional shop. Bonding
can be weaker even with a clean-and-dull
surface.

Also, water-based finish and latex paint
don't bond as well to existing coatings as do
solvent-based paint and finish.

Testing fora Good Bond
So you need to know how to test for a good
bond. There are two ways.

The easiest is to press the edge of a coin
into the newly applied coating after it has
fully dried and drag the coin a few inches.
Youshould just dent the surface, not separate
the newly applied coating.

Another method is to use a razor blade
to make perpendicular cutsintothe coating
about a millimeter apart and an inch long,
Then press masking or other sticky tape over
the cuts and pull it up quickly. The cleaner
the cutsremain after removing the tape, the
better the bond.

Ofcourse, you should perform both these
tests on an inconspicuous area or, better, on
scrap wood.



Finishing the 5 Types of Wood

Organize all the woods
into categories to
determine the best
finishing strategy.

Woodworkers choose among dozens
of wood species for projects. Unless
you've actually used many different woods
and experienced how they machine, feel,
smell and respond to stains and finishes,
you probably find making an intelligent
choice confusing. There needs to be some
way to organize the woods so decisions
are easier.

And there is.

To begin with, you can divide all the
woods into five large categories: pine and
related softwoods; coarse-grained hard-
woods; medium-grained hardwoods; fine-
grained hardwoods; and exotics.

Traditional furniture is rarely made of
pine or exotics, so for simplicity’s sake,
let's reduce the categories to three: coarse-,
medium-and fine-grained hardwoods. And
to begin with, let’s deal with just the five
most common traditional furniture hard-
woods: oak, walnut, mahogany, cherry
and maple.

Importance of Grain
Grain is the most important indicator for
identifying woods. Grainis the open pores
or pitting in wood that give it texture. In
finished wood you may have tolook closely
Lo see the grain because it may have been
filled.

Most old furniture was made with one
ol these five woods, so identifying woodsin
antiquesis fairly easy. Ifthe grainiscoarse,
the wood is likely oak. Il it is fine — that is,
if there’s no obvious pitting — the wood is
probably cherry ormaple. If there is pitting
and it’s finer and more evenly spaced than
in oak, the wood is almost always walnut
ormahogany.

Totellthe difference between cherryand
maple and between walnut and mahogany,
the color of the heartwood is key. On an

Pictured are a number of woods woodworkers choose among for projects. Clockwise from the top
are pine, oak, walnut, cherry, butternut, mahogany, ash, gum, soft maple, poplar, chestnut, teak,
rosewood and ebony.

antique you may need to cut a sliver from
an inconspicuous place to see its color. On
newly milled wood, you can simply look
at the color.

If the color of line-grained wood has
areddish tint, the wood is cherry. If near
white, it's maple. If the color of a medium-
grained wood is charcoal gray, it's walnut.
If reddish, the wood is mahogany.

Keep in mind that oak can have a very
coarse grain when plainsawn, orless coarse
when quartersawn. Quartersawn oak is
usually easy to identify because of its med-
ullary rays.

Additional Woods
Of course, wood identification becomesmore
difficult when more woodsare added. Tradi-

tionally, chestnut, elm and ash were some-
times used instead of oak. Each is coarse
grained but subtly different. You just have
to learn to recognize these differences.

Butternut, hickory and pecan were also
used, and their grain resembles walnut and
mahogany. Color can helpinidentification.
Butternut is tan; hickory and pecan are tan
with aslight pink cast.

There are lots of fine-grained woods in
addition to cherry and maple, including
birch, poplar, gum, beech, yew and holly.
Gum and beech have a color similar to hick-
ory and pecan. Yew is light brown to red-
dish. The heartwood of poplar has adistinct
greenish color, which ages to light brown.
The others, and the sapwood of poplar, are
near white.
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To distinguish between these [ine-
grained woods, you need to recognize
subtle differences in figure. Figure is pri-
marily grain orientation, the appearance of
which has a lot to do with the way boards
and veneer are cut, but also small distin-
guishing characteristics such as the flecks
in cherry, maple and beech.

Exotic Woods

Mahogany could be classified as an exotic
wood because it grows in jungle areas. But
mahogany has been used so extensively for
so long, it makes more sense toclassifyitas
amedium-grained wood along with walnut,
hickory and pecan.

With the exception of teak and rose-
wood, exotic woods were rarely used until
recently,and thenusually just for decoration
and veneer. Now a wide variety of exotic
woods are used for bowl turning, decksand
furniture.

Most of these woods are medium-
grained, but many are very distinctive in
color and figure and therefore fairly easy
to identify once you have become familiar
with them. T don’t have any easy categories
that will help.

Finishing the Five Categories
Here are some thoughts about finishing each
of the five categories of wood.

The grain of walnut and mahogany are very similar. On unfinished wood you can use the color to tell
the difference, but the colors can be very close on antique furniture due to the way the woods oxidize.
I'm getting a look at the color of the raw wood on this antique piecrust table by cutting away a little
sliver on the underside of aleg to determine that the wood is walnut, not mahogany.

Pine and related softwoods have a very
pronounced grain —soft, absorbent, white
spring growthalternating with hard, dense,
orange summer growth. The spring growth
absorbs stain well, but the summer growth
doesn’t. So staining these woods usually
reverses the color, making the spring growth
darker than the summer growth.

Pine also tends to blotch, which can be
quite unattractive.

Ontheother hand, pine finishes well with
any finish, though I don't like oil finishes
because so many coats are usually required
to bringthe sheen of the spring growth even
with that of the summer growth.

Like pine, fine-grained woods tend to

Woodworkers use
a great many fine-
grained woods.
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Examples include from
the left: cherry, hard
maple, curly maple,
bird’s eye maple and
beech. As with most
fine-grained woods,
these tend to blotch,
especially when
stained. But the blotch-
ing is often considered
attractive as with curly
and bird’s eye maple.
Water-based finishes
look especially good
on the white woods but
make darker woods
such as cherry look
washed out unless a
stain is used.



blotch — often in an unattractive way. But
sometimes, as with curly, bird'seye and mot-
tled woods, the blotching is very attractive.
You can reduce the blotching by applying
a washcoat (thinned finish) before apply-
ing the stain, but the coloring will then be
lighter.

All fine-grained woods finish well with
any finish, but oil finishes require many coats
for anice appearance. Water-based finishes
look wonderful on the white woods because
they don'tadd any yellow/orange coloring,
butthey make cherrylook washed out unless
astain isapplied under the finish.

Medium-grained woods finish to look
the most elegant of all woods aslong as the
poresare filled. Thisis one reason mahogany
and walnut have long been considered the
premier furniture woods,

Allfinishes except water-based look won-
derful on these woods, and water-based also
looks fairly good if a stain is applied under
the finish.

All stainsand finishes also look good on
coarse-grained woods. Only quartersawn
oak looks good filled. Plainsawn, coarse-
grained woods look plastic, in my opinion,
when filled. The filled areas are too wide.

Water-soluble dye stains don't color the
pores well in coarse-grained woods. If you
use awater dye, follow it with an oil-based
wipingstainofasimilar color, either directly

over the dye or overawashcoat orsealercoat,
to add color to the pores.

Allstains and finishes (water-based with
astain applied underneath) also look good
on exotic woods. The common finishing
problem with these woodsis gettingan oil or
varnish finish (not others) todryinareason-
able time because of the natural oily resins

many of these woods contain.

To overcome the problem, wipe the sur-
face with naphtha or acetone just before
applyingthe first coat of oil orvarnish. Then
applythe finish right after the solvent evapo-
rates off the surface. Orapply a barrier coat
of dewaxed shellac under varnish.

Three common examples of medium-grained woods used in woodworking are from the left: butter-
nut, walnut and mahogany. These woods are widely considered the most elegant when their pores are

filled. All stains and finishes can be used successfully.

Common coarse-grained woods include from the left: plainsawn oak, quartersawn oak, ash, chestnut and elm. All stains and finishes look good on these

woods.
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Understanding Solvents & Thinners

Categorize by type to cut
through confusion.

F inishing can't exist without solvents and
thinners—even water-based stainsand
finishes contain them. If you understand
a little about solvents and how they relate
to one another, you'll have more control of
yourwork. You'll be able tospeed up or slow
down the drying time of your finish to com-
pensate for the weather, and you'll be able
to manipulate the viscosity of your finish to
make it flow better. You'll also be better able
to choose the best solvent for cleaning in
various situations.

Though the terms “solvent” and “thinner”
often are used interchangeably (and I will
sometimes use the more general term “sol-
vent”here to refer to both), they are actually
quite different. A solventisaliquid that dis-
solvesasolid, such asacured finish, while a
thinnerisaliquid that thinsastain or finish
already in liquid form. Sometimes a liquid
solvent or thinner just thins a finish, and
othertimesit both dissolves and thinsa fin-
ish. (See “What Dissolves & Thins What” on
the next page.)

Solvents are grouped in families. There
are five families, notincluding the special
ones used in paint-and-varnish removers:
petroleum distillates, alcohols, ketones,
esters and glycol ethers. Each family reacts
with a finish in a different way.

Within each family, solvents differ pri-
marily in evaporation rate, withsome evapo-
rating rapidly at room temperature and others
evaporating very slowly ornotat all.

Here's the easy way to understand sol-
vents for wood finishes.

First, divide the solvents between the
petroleum distillates, including turpentine,
andall the rest. Because most of the solvents
on the shelvesare petroleum distillates, this
reduces the rest to a number that's easy to
handle.

Then make sense of the petroleum distil-
lates and turpentine, all of which do essen-
tially the same thingat different evaporation
rates, and when this is done, deal with the
rest.
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The easy way to makes sense of solvents is to divide them into petroleum distillates (left) and all the
others (right). Once you have understood the petroleum distillates, all of which do essentially the same
thing at different evaporation rates, it’s easy to handle the rest.

Petroleum Distillates

Petroleum distillates are all distillations of
petroleum. They include mineral spirits
(paint thinner), naphtha, toluene, xylene
and some “turpentine substitutes” such as
turpatine and T.R.P.S. The primary use for
these solvents in wood finishing is thinning
waxes, oils and varnishes, including poly-
urethane varnish, and cleaning brushes.
The solventsare also used to clean oil, grease
and wax.

Turpentine is a distillation of pine tree
sap. Before the mid-20th century, turpentine
was widely used as a thinner and clean-up
solvent for oil paint and varnish and also as
a grease and wax cleaner.

With the growth of the automobileindus-
try and its need for petroleum products, a
large number of petroleum solvents were
introduced and these have almost entirely
replaced turpentine because they are less
expensive and have lessunpleasant odor. The
only sectorin which turpentine is still used
inany significant quantity is fine arts.

To distill petroleum, it is heated higher
and higherand the gasesreleased at different
temperaturesare condensed into the various
liquid solvents.

The first gasto come off ismethane, which
doesn't condense at room temperature, only
at much colder temperatures. Then there’s
ethane, propane, butane, etc. Heptane and
octane are used to make gasoline, a liquid

that evaporates very rapidly. Gasoline is
sometimes used as a cleaner, but it is very
dangerous because itis explosive. About 20
yearsago the retired local sheriffinmy town,
an amateur woodworker, died of burns he
received inan explosion while using gasoline
for cleaning.

The solvents we use in wood finishing
evaporate much more slowly than gasoline
and are relatively safe touse, even with poor
ventilation. Butit’sstillunwise to use themin
aroom with a flame such as a pilot light.

Kerosene is also widely available, but it
evaporates too slowly to be of much use in
finishing. Mineral oil (also called paraffin
oil) and paraffin wax don't evaporate at all
at room temperature. Paraffin wax, in fact,
isasolid at room temperature.

You may have noticed in using these sol-
vents that the slower the evaporation, the
oilier the liquid substance. Mineral spirits
is oilier than naphtha, and kerosene is oil-
ier than mineral spirits. Mineral oil is oil.
Because none of these distillations damage
finishes (except wax),and because oily sub-
stances are effective at picking up dust and
addingshine todull surfaces, petroleum dis-
tillates are widely used as the main ingredient
in furniture polishes.

Mineral Spirits & Naphtha
The two most widelyused finishing solvents
are mineral spirits and naphtha. For our pur-



poses, the principal differences between the
two are evaporation rate and oiliness. Naph-
tha evaporates more quickly than mineral
spiritsand is “drier,” that s, less oily. Naphtha
istherefore better for cleaningalltypesof oily,
greasy or waxy surfaces. Mineral spirits is
better for thinning oils, varnishes (including
polyurethane varnish) and oil-based paints
because it leaves more time for the coating
to level after brushing.

Naphthaisastronger solvent than min-
eral spirits, but thisis rarely significant in
wood finishing. Mineral spirits is strong
enough for any normal operation.

To better place turpentine among the
petroleum distillates, think of it as having
thesolvent strength of naphthabut theevapo-
ration rate and oiliness of mineral spirits. |
don’t know of any situation in wood finishing
where thisis important.

The nickname for mineral spirits is “paint
thinner.” Back in the early days of mineral
spirits, before World War I1, all paints were
oil-based. So there was only one thinner for
paint. The nickname made sense.

Today, with water-based paints and fin-
ishesin wide use, the name could be confus-
ing to beginners. Paint thinneris used only
with oil-based paints and finishes.

It'simportant to emphasize that mineral
spirits and paint thinnerare the same thing,
Amazingly, there are manufacturers who try
to trick you into paying more by labeling
their containers “pure” mineral spirits and
charging more.

The common naphtha available in paint
stores is VM&P Naphtha. VM&P stands for

SUBSTANCE

What Dissolves & Thins What

DISSOLVES

THINS

naptha, turpentine

Mineral spirits (paint thinner), Wax

Wayx, oil, varnish,
polyurethane

Toluene, xylene Dissolves wax; softens Wax, oil, varnish,
water-based finish, polyurethane,
white & yellow glue conversion varnish

Alcohol Shellac Shellac, lacquer

Lacquer thinner

Shellac, lacquer,
water-based finish

Lacquer, shellac,
catalyzed lacquer

Glycol ether Shellac, lacquer, Lacquer,
water-based finish water-based finish
Water — Water-based finish

“varnish makersand painters.” Strongerand
fasterevaporating naphthas exist, but these
are rarely sold to the general public.

Toluene & Xylene

Toluene, nicknamed “toluol,” and xylene,
nicknamed “xylol,” are the strong, smelly,
fast-evaporating and “dry” parts of min-
eral spirits and naphtha. These solvents are
removed frommineral spiritsand naphthaat
refineries and sold separately as cleaners, and
also as solvents for some high-performance
spray finishes such as conversion varnish.
Tolueneand xyleneare very elfective asclean-
ers, but I find naphtha adequate for almost
all situations.

Toluene evaporates alittle more quickly
thanxylene, but thisissignificant only when
using the solventasa thinner.

The problem with these two solvents is
that they are relatively toxic. They will affect
your nervous system causingirritability and
drunkenness, and in large doses could cause
serious health problems. You should never
use them in any sizeable quantity ina room
without good exhaust.

One very interesting use [or toluene and
xyleneistosoltenlatex paint. Usinga damp-
ened cloth (and solvent-resistant gloves) you
can easily remove latex paint that has spat-
tered off a paint roller, or even a [ull coat of
latex paint, from any finish except water-

Any petroleum distillate or turpentine can be used to thin wax, oil or var-
nish, but mineral spirits (paint thinner) is best. It gives the finish time to
level and is less expensive and has less unpleasant odor than turpentine.

Naphtha is usually better than mineral spirits for cleaning oily or waxy
surfaces (including crayon marks) because it evaporates much faster.
Naphtha also has more solvent strength than mineral spirits, which is
sometimes helpful on old waxed surfaces such as this one.
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based finish, without causing any damage
to the underlying finish. In fact, the prod-
uctssold specifically to do this, “Oops!” and
“Goof-Off,” are principally xylene.

Because white and yellow glues are the
same chemistry as latex paint, you can also
use toluene or xylene to soften and scrub
these glues from wood when you have glue
seepage or fingerprints that you didn't fully
remove duringsanding. You willneed touse
atoothbrush or soft brass wire brush to get
the glue out of the pores.

Odorless Mineral Spirits
The mineral spirits leftafter the toluene and
xyleneare removed issold as “odorless” min-
eral spirits. When understood this way, it’s
obvious that odorless mineral spiritsis a
weaker solvent than regular mineral spirits.
But I've never found this to be a problem. It
still appears to be strong enough to thin all
common oils, varnishes and oil paints.
The disadvantage of odorless mineral
spirits, of course, is that it is considerably
more expensive because of the extra steps
necessary to produce it. You may find the
extra expense worth it, however, just to
avoid the unpleasant odor of regular min-
eral spirits.

Turpentine Substitutes

The so-called turpentine substitutes are an
interesting breed. My first question when
I talk to the companies that produce them
is, “Isn’'t that the role of mineral spirits?”
(One company spokesman, identified as
the “chemist,” explained that these products
were necessary because of all the protests
against cutting down trees to make turpen-
tine! Of course, trees aren’t cut down; the
sap isdrained.)

Actually, these solvents seem to have simi-
lar characteristics to turpentine in that they
have the solvent strength of naphthabut an
evaporation rate closer to mineral spirits. So
they are useful to fine artists but provide no
special benefit to wood finishers.

These are all of the petroleum distillates
used in wood finishing. Now for the other
solvents.

Alcohol
Alcohol is the solvent for shellac. The sol-
vent dissolves solid shellac flakes and thins
the liquid shellac after dissolving. There are
two alcohol types available at paint stores:
methanol and denatured.

Methanol evaporates a little faster than
denatured, but it is toxic and could blind or
even kill youifyou breathe too high a vapor

concentration for too long. You shouldn’t
use it unless you have good ventilation in
your shop.

Denatured alcohol is ethyl alcohol (the
alcohol in beer, wine and liquor) that has
been made poisonous so we don't have to
pay liquor taxesto buyit. Thisis the alcohol
you should use with shellac.

In situations where shellac is not the
finish, alcohol has the further use as a felt-
tip-pen ink remover. Dampen a cloth and
wipe over the mark and you will remove it
in most cases. You won't damage any finish
except shellac as long as you don't soak the
surface.

Lacquer Thinner

Lacquer thinner is the solvent and thinner
for all the types of lacquer, including nitro-
cellulose, CAB-acrylic and catalyzed. It’s
the most interesting of the solvents because
it's composed of half-a-dozen or so differ-
entindividual solvents. Manufacturers vary
these to control solvent strength and evapo-
ration rate.

Solvents [rom five different families are
used in lacquer thinners, including toluene,
xylene and “high-flash” (meaning fast evapo-
rating) naphthafrom the petroleum-distillate
family. The other four families are ketones,

xylene and sold for this purpose.
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Toluene and xylene are very useful for removing latex paint
spatter from all surfaces except water-based finishes. The
commercial products Oops! and Goof Off are based on

Denatured alcohol is the best solvent for thinning shellac. It is much less toxic than
methanol.



esters, glycol ethersand alcohols.

All the individual solvents from the
ketone, ester and glycol-ether families
dissolve lacquer on their own, but they
evaporate at different rates. So manufac-
turers choose among them to make athinner
that evaporates in steps at the speeds they
want. Alcohol doesn't dissolve lacquer on
its own, but it does when in combination
with these other solvents. So one or more
of the alcohols is usually added to the mix
to reduce cost.

The nature of lacquer is that it can be
fully dissolved and still be too thick to spray
efficiently. Soto further thin thelacquer with-
out adding expensive dissolving solvents,
manufacturersadd upto 50 percent toluene,
xylene or high-flash naphtha to, in effect,
“thin” the lacquer thinner.

By varying the solvents used, manufac-
turers can control the strength of lacquer
thinner (automotive lacquers need a higher
percentage of dissolving solvent) and the
speed of evaporation. For example, lacquer
retarders are made to evaporate slower so
the lacquerstays “open” on the surface of the
wood longer in order to eliminate blushing
(turning white) in humid weather and dry
spray (a sandy surface) in hot weather.

The purpose of using multiple individual

solvents evaporatingat intervalsisto control
the thickening of the lacquer on a vertical
surface to reduce runs. The lacquer thickens
quicklyafter being sprayed butenough of the
slower-evaporating solvents remain so the
finish has time to flatten out. Lacquer thin-
nerisunique amongsolvents for having this
characteristic.

A cheaper “clean-up” lacquer thinner is
often available. It's made with a higher per-
centage of “thinning” petroleum-distillate
solvents and doesn’t dissolve lacquer well.
You will have problems if you use this thin-
ner for thinning lacquer.

Acetone & MEK
Only one of the families of active solventsin
lacquer thinner (ketones, estersand glycol
ethers)iscommonlyavailable in paint stores.
This is the ketone family. The two fastest
evaporating ketones, acetone and methyl
ethyl ketone (MEK), are usually available.
Both make excellent cleaners, but keep
in mind that they will damage and remove
all but the most solvent-resistant paints and
finishes.

Brush Cleaners & Deglossers
Brandsof brush cleaner and deglosser (liquid
sandpaper) vary greatly in their composi-

tion. Some are even water-based, but these
work more slowlyand are less effective than
solvent-based.

You can usually substitute abrush cleaner
for the mineral spirits orlacquer thinner you
may otherwise use to clean yourvarnish, lac-
quer orwater-based finish brushes. (I’'seasi-
estto clean shellac with household ammonia
and water.) Brush cleaners are usually more
expensive, however.

Whatis left unsaid about deglossersisthat
it matters greatly which paintor finish you're
trying to cleanand dull. Cleaning grease or
wax is no problem, but high-performance
paints and finishes such as UV-cured coat-
ings, catalyzed lacquer, conversion varnish
and even oil-based polyurethane are very
solvent resistant. Soit’srarely possible to dull
them short of abrading with real sandpaper
or steel wool.

Conclusion

Manufacturersare very creative in theirlabel-
ing, so you could easily come across solvents
withdifferentnamesthan the ones 'musing,
But if you read the intended uses listed on
the containers, you should be able to place
them in one of the above categories.

Denatured alcohol is especially useful for removing felt-tip-
pen marks. The solvent won't damage any finish except shel-
lac, as long as you don't soak the surface.

Lacquer thinner is a blend of half-a-dozen or so solvents specially formulated for thin-
ning lacquer. The blend allows for differing evaporation rates and for evaporation in
steps to reduce runs on vertical surfaces.
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How to Brush a Finish

Putting some sense back
into a simple task.

or most people, the first experience
brushing comes with oil or latex paint
orwith alkyd or polyurethane varnish. Each
of these coatings is relatively easy to brush.

Paint iseasy because it doesn't have to go
on perfectly; brush marks and other minor
flawsare expected and accepted. Varnishes
are easy because they dry slowly, so there’s
plenty of time to spread them out evenly
and get the brush strokes lined up with the
grain.

Polyurethane varnish is the finish most
widely brushed by amateur woodworkers,
and itisthe finish thatis almost always used
in instructions on how to brush. There are
countless articles, several videos and even
segments of television ads that describe or
demonstrate how to brush varnish.

Forareason I don't understand, almost all
of these instructions suggest or show brushing
slowly, several at the incredibly slow speed of
eightseconds per foot. (Tryit; Il bet you can't
brush this slow the first time).

There was even a television ad from a
major finish supplier that showed brushing
the entire width of a tabletop only one foot
in from the end of the boards (to be followed
presumably by the next foot, which would
leave a distinct overlap) instead of using long
strokes running the length of the top.

Though this method is counterintuitive,

Brushes differ in their ability to keep their bristles from falling out, in the amount of finish they can
carry and in their comfort to use. More expensive brushes, such as the oxhair brush (top) don’t reduce
brush marks noticeably over the very cheap chip brush (middle), or the foam brush (bottom). The
finishes themselves differ in how well they flatten out.

and most people will figure out very quickly
that it produces unacceptable results, the
authority presented by television and abrand-
name company can't help but lead some peo-
ple astray. (For example, a senior salesman
fromamajor paintbrush manufacturer came
to my shop once and used this method while
we were trying out different brushes.)

Though it’s also somewhat counterin-
tuitive, many instructions suggest brush-
ingacross the grain, or diagonal toit, before
lining up the brush strokes with the grain.
Otherinstructions caution against shaking
the finish, or even stirring it, because this
willintroduce air bubbles.

When there's no light reflected in the surface (left), you can't see problems as they develop. Move your
head to pick up a reflection from some light source so you can see what’s happening— for example,

the runs and sags in this finish (right). Once you see a problem, it’s usually easy to fix, most often by
brushing back over the surface.
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Brushing is very simple, actually intui-
tively simple. It shouldn't require an entire
chapter like this one to put common sense
back into the process.

The Basic Rule

The most critical rule for achieving good
results, and the rule you almost never see,
is to watch what you're doing in a reflected
light. This rule holds true for spraying just
asit does for brushing,

You can see what's happening in areflec-
tion, and you can't see if there isn't one.
As long as you see a problem as it occurs
(usually a run, sag, drip or bubbles), it is
usually easy to fix simply by brushing back
over the surface.

Bristles or other trash that may have
falleninto the finishare also easy tospotin
areflected light, and theyre easy to remove
with the tip of the brush or a small tool
such as a toothpick. The damage done 1o
the finish can then be repaired by brush-
ing back over.

The Procedure

Nomatter which finish you're using, the pro-
cecdure for brushing is the same. The only
difference is you have less time with [aster

drying finishes, such as shellac and water-
based finish.



On any given object, begin by brushing
the leastimportant parts first. This way, any
overlapping will occur on less-seen parts.
Tabletops, chair seatsand backs, and cabinet
doors should be brushed last.

Be especially careful of runs and sags
on vertical surfaces. Watch the surface ina
reflected light as you brush, and brush the
finish back out flatif it begins to sag. lf you've
applied too much finish to get it to hold to
the surface, use yourbrush to transfer some
of the finish to another part or remove the
excess finish by dragging the brush bristles
over the lip of acan orjar.

It doesn’t make any difference in which
direction youbrush—withthe grain oracross
it. Brushing across the grain doesn't help the
finish get into the pores; it soaksin quite well
by capillary action.

Whichever direction youbrush to begin
with, however, be sure to brush back over
and line up the brush strokes with the grain
if possible. It will help disguise the brush
marks and knock off most of the bubbles,
if there are any.

Lining up brush strokes may not be
possible on turnings and other irregular
surfaces. But light doesn’t reflect evenly off
these surfaces, so brush marks don't stand
out anyway.

Flat horizontal surfacesare the most criti-
cal because people will see flaws easily in
reflected light. To brush a large, flat surface
such asatabletop, lift your loaded brush out
of the finish container (the original can, ora
glass, metal or plastic container into which
you've poured some of the finish) and deposit
the finish onto the center of the area you
intend to brush.

Thenstretch the finish outside to side all
the way to bothends. If there’'s not enough to
reach both ends, add some finish [rom the
container. Youll quickly get the feel for how
much finish, or how many brush loads, you
need to deposit to make it to both ends.

There’s noreason todrag your brush over
the edge of the container or tap the brush
against the inside unless you want toreduce
the amount of finish you're transferring or
youwant to reduce the chance of finish drip-
ping off the brush. Removing a part of the
finish from the brush just slows you down
on large surfaces. (You can even pour some
of the finish onto the surface, then spread
the puddle from end to end to really speed
things up.)

Don't worry about creating bubbles.
There’s no way toavoid them because they're
mostly caused by the turbulence created by

the brush movement, not by shaking or stir-
ring.

Bubblesinawet finish film aren'ta prob-
lem anyway as long as they pop out before
the finish dries. Most will pop outas youline
up the brush strokes end to end.

To line up the strokes, bring your brush
down onto the surface near one end in an
airplane-landing motion and move the brush
quickly across and off the otherend. Brush
backand forthacrossthe surface in thisman-

nerinawidth nolargerthan you can manage
before the finish begins to set up.

Youcan work onamuch widerareawith
varnish than with shellac or water-based
finish.

If you drag your brush over an edge as
you land it on the surface, quickly spread
out the runsand drips, or wipe them offwith
acleancloth.

With one section covered and the brush
strokes lined up, deposit some more finish

Unless you

have a reason to
remove some of
the finish from
your brush,
there’s no point
in dragging it
over the lip of the
container or tap-
ping it against
the sides. The
most efficient
method of trans-
ferring finish to
alarge surface is
simply to deposit
abrush load
onto the work.

Once you have
some finish
transferred to the
work, stretch it
endtoend. If you
need more fin-
ish to reach the
ends, add more.
It’s best to pour
some finish into
another con-
tainer from the
original, so if you
should introduce
some dirt you
won't have con-
taminated your
entire supply.

No matter which
finish you're
brushing, it's
almost always
best to sand
between coats
to remove dust
nibs. In most
cases #320-or
#400-grit sand-
paper works
well.
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If you are using a brush almost every day, you
can store it by hanging the brush in the solvent
for the finish or by wrapping the brush in plas-
tic wrap. Notice the holes in the brush handle
for suspending it in different-sized jars. You
shouldn’t let the bristles rest on the bottom for
any length of time or they will adopt a perma-
nent curved shape.

in the center of the next section and begin
stretching out the finishend toend. Work this
newlyapplied finish back into the previously
applied finish before it begins to set up.

Once a finish stiffens, brushing over it
will drag it and leave severe brush marks.
Here's where working fast is critical when
using faster drying finishes. Working fast
enough so previous strokes are still wet is
called “keeping a wet edge.”

Continue working across the surface,
being careful notto drip on the finish you've
justapplied. Toavoid doing this, hold orplace
the container of finish so youaren't swinging
the brush over finished areas.

You can work from the near side to the
far, or the far to the near. It's doesn’t make
any dillerence.

It's almost always wise to sand between
coats to remove dust nibs and other minor
problems. Unless the problems are severe,
use stearated #320-grit or #400-grit Norton
3Xor3M Sandblastersandpaper. These sand-
papers are widely available at home centers
and paint stores.

Brushes & Brush Marks

Cheap brushes are often blamed for brush
marks, so most instructions encourage
you to spend more and buy a better-qual-
ity brush.

I've tried dozens of times over the years
to confirm that it's the quality of the brush
that is responsible for the severity of brush
marks, and I've never succeeded.

[talways comes downto the productitsell
being responsible. Some brands of varnish
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or water-based finish lay down level better
than others.

In an effort to learn more about brushes
and their possible role in causing brush
marks, 1 once visited a large paintbrush
manufacturer. The marketing director, plant
manager and the technicians who designed
the brushesall told me they didn't know how
to make a brush that wouldn't leave brush
marks.

They designed brushes to hold more paint
or finish and to release it more evenly over
the longest distance (both critical for paint-
ing large surfaces).

This confirmed what all my trials had
told me. More expensive brushes feel better
Lo use, shed bristles less and usually hold
more finish. But expensive brushes don't
reduce brush marks.

Neither do [oam brushes, for that mat-
ter. There is noreason you can't substitute a
cheap, disposable foam brush foranexpen-
sive bristle brush if brush marks are your
only concern.

Choosing a Brush

1 find bristle brushes much more enjoyable
to use, however, and choosing one is pretty
easy. It comes down to paying enough to get
a brush that doesn't shed bristles (about $6
to $8 for a 2"-wide brush).

Keep in mind that natural (“China”)
bristles loose their spring in water, so you
should choose asynthetic (nylon or polyes-
ter) brush if you are brushing a water-based
finish. Either type of brush can be used with
varnish and shellac.

After a couple rinses in the solvent for the finish
(and in lacquer thinner or brush cleaner for a
varnish brush), wash the brush under a faucet.
Wash until you get a lot of suds to indicate that
the bristles are clean.

Cleaning Brushes

Ifyou brush finishesevery day, you can wrap
your brush in plastic wrap or hang it over-
night in the thinner for the finish. Other-
wise, you should clean your brush if it is of
good quality.

Clean water-based finish in the same
manner as latex paint. Hold the brush under
afaucet for aminute or two while spreading
and massaging the bristles with your fingers.
Thenwash the bristles thoroughly with soap
and water until you get suds,

Dishwater detergent isusually handyand
is perfectly adequate.

Clean shellac by scrunching the bristles
against the bottom of a jar that contains a
couple inches ol a mixture of about one-
third household ammonia and two-thirds
hot water, Then wash with soap and water,

Cleaningshellac withammoniaand water
is much faster and more effective than clean-
ing withalcohol.

Cleanalkyd or polyurethane varnish by
firstrinsing (scrunching) the brush in several
inches of mineral spirits (paint thinner). Do
thisonce then at least one more time in clean
mineral spirits.

Thenrinsethe brushin lacquerthinneror
“brush cleaner” You can use eitherof these for
all therinsings, but they are more expensive.
Then wash insoap and water, usually two or
three times until you get suds.

The purpose of the lacquer thinner or
brush cleaner is to remove the oily min-
eral spirits so it takes fewer washings to get
suds.

Finally, withthe brush clean, returnitto
the holder it came in or wrap it in paper. This
will ensure the bristles dry out straight and
stay clean. You can use maskingtape orarub-
ber band to hold the wrapping closed.

When the bristles are clean, shake out the
water and return the brush to the holder it
came in or wrap the brush in paper so the
bristles dry straight and stay clean. You can
use arubber band or masking tape to secure
the paper.



Choosing a Spray Gun

Though a good finish can
be achieved with other
methods, guns are faster.

You don’t have to use aspray gun to get
good results. You can achieve a near-
perfect finish usinga rag or brush. Forexam-
ple: you canapplya wipe-on/wipe-off finish
such as oil, wiping varnish or gel varnish;
you can sand a brushed finish level and
cover the sanding scratches with wiping
varnish or gel varnish; or you can sand a
brushed finish level and rub it to the sheen
you want using fine abrasives.

But spray guns have some important
advantages over brushing or wiping. The
most obvious is application speed; apply-
inga hinish with aspray gunis much faster
than brushing or wiping.

Spray guns also allow you to use fast-
drying finishes to build a thickness rapidly
with minimal dust nibs and make it pos-
sible to apply a finish film that is almost
perfectly level (no orange peel) and to “tone”
the wood.

Toning is spraying a finish with alittle
colorant (pigment or dye) added to tweak
or adjust the color of the wood — whether
stained or not. Toning can also be used
to create highlights and other decorative
effects.

The downsides ol spray guns com-
pared to brushes and rags are greater cost,
increased waste because of lost overspray,
and considerably more complexity keeping
the tool in good operating condition.

So how do you choose a spray gun il
you decide you want to take advantage of
its benefits?

IUsactually quite straightforward. First,
you decide on yoursource of air; compressor
or turbine. Second, you choose a spray-gun
configuration: siphon-feed, gravity-feed or
pressure-feed. Third, you decide on quality
—that is, how much you're willing to pay.

And finally youchoose a brand. Because
competition keeps all manufacturers on the
cutting edge of the technology, this isnot
as complicated as you may think.

Spray guns are available in three configurations: siphon-feed with the cup under the gun, gravity-feed
with the cup on top of the gun, and pressure-feed where the finish is fed to the gun through a hose con-
nected to a separate pressurized pot. To illustrate the three configurations, I'm using the Apollo Atom-
izer spray gun, which is unique in that it can be set up in all three configurations and it can run off

either a turbine or a compressor.

Source of Air

Your first choice is between a gun that runs
off a compressor and one that runs off a
turbine.

It'simportant toemphasize thatalmost all
compressor-supplied spray guns sold today
produce the same soft spray, called HVLP, or
High-Volume Low-Pressure, as do turbine-
supplied guns. Practically speaking, there
is only HVLP anymore.)

Choose a compressed-air spray gunif you
already have a compressor that producesat
least 7 or 8 CFM (about 2 horsepower) and
hasa20-gallon or larger air-storage tank, or
il you need a compressor to operate other
tools such as a sander or nail gun.

Choose a turbine spray gun if you need
portability or if you're short on space; tur-
bines are small. Turbine spray gunsare usu-
ally sold together with the turbine, but you
can mix and match il you like because the
connectionsare standard.

Acompressor gives youmore control over
theairtothe gun than aturbine does because
you can increase the pressure as much as
you want (though going over 10 pounds per
square inch at the air cap breaks the defini-
tionof HVLPand can beillegal in some areas).
But the air produced by a turbine is dry so
there’s noneed to insert moisture-removing
filters as there is with compressors.

Configuration

Spray guns that operate off each air source are
available in three configurations: siphon-feed,
gravity-feed and pressure-feed. All three work
well, but for slightly different situations.

The siphon-feed configuration hasa mate-
rial cup attached under the spray gun. In the
old high-pressure guns, a vacaum draws the
fluid up through a tube into the air stream
where it is atomized.

Buthigh-volumeairin HVLP gunsdoesn't
create enough suction to do this. So the cup
has to be pressurized through a tube run-
ning from the gun body to the cup. Some of
theairis thussiphoned off from the airflow,
which can cause poorer atomization and
increased orange peel if the air supply isn't
adequate.

Though most under-the-gun cups are
now pressurized, manuflacturers still call
them siphon-feed.

Gravity-feed guns, with the cup on top
ofthe gun, don't need to be pressurized. The
fluid flows into the atomizingair stream by
gravity alone. No pressure isneeded, though
some turbine-supplied guns do pressurize
this cup to increase the fluid flow.

Having the cup ontop of the gun has the
advantage of eliminating the possibility of
dragging the cup acrossa horizontal surface
if youaren't careful.
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But you can fit a siphon-feed spray gun
into an interior cabinet space much eas-
ier than you can a gravity-feed gun, and a
siphon-feed gun is more versatile because
it can be converted to pressure-feed simply
by replacing the cup with a connecting hose
to a separate pressurized pot.

The pressure-feed system, with its sepa-
rate pot that is pressurized by compressed
air, is usually limited to production situations
where a high volume of work is being fin-
ished. Butnot havinga cupattached below or
above the gun frees the gunto get into small
spacesand eventobe used upside-down. You
may find that having these optionsis worth
the extra effort involved in cleaning the pot
and connecting hose.

Most turbine guns are siphon-feed.
Gravity-feed guns seem to be more popular
with finishers using compressors, probably
because thisis the configuration used by
auto-body finishers. Thisis the bigger mar-
ket, so most available compressor guns are
gravity feed.

Quality
Justas with woodworking tools, always buy
the best quality you can afford. Quality in

Compressors big enough to supply spray guns
sometimes come with wheels but are other-
wise not easily portable. Turbines are small
and fairly light so they are very portable. This
compressor is 3 hp, produces 15 CFM and has a
60-gallon tank. The turbine is three stage —the
smallest that atomizes adequately.
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Quick-connect air inlets differ for compressor-
and turbine-supplied spray guns. The air inlet
on top is for turbine air; the one on the bottom is
for compressed air.
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Air hoses also differ for compressor- and turbine-
supplied guns. The red air hose is for compressed
air: The amber one with a larger diameter
accommodates the high volume air produced by
aturbine.

spray guns translates primarily to better
atomization leading to reduced orange peel.
Italso meanstighter control of the spray pat-
tern, moreaccurately machined partsand the
use of more damage resistant metals.

Brands
Once you've decided on quality, youneed to
choose a brand.

There’snotabigdifference amongbrands
in any given price range. So the key factor
you're looking for, after you've decided how
much you want tospend, isservice. You will
usually get fasterservice fromalocal distribu-
tor than from mail order.

For compressed-air spray guns,  recom-
mend you shop at a local auto-body supply
store. In my experience, non-chainstoresare
more knowledgeable about spray gunsthan
the national auto-parts chains.

Find out from the clerks which brands the
local auto-body guys use and choose from
among those brands. The clerks will under-
stand the subtleties of these brands and the
store will most likely stock parts.

These storesalso carry very inexpensive
“knock-ofl"spray guns, oryoucould buy one
at a home center or Harbor Freight. These
guns produce fairly good results, but the
orange peel they produce is more evident
because the atomization isn't as good.

For turbine-supplied spray guns, you
shouldalso look fora distributorin yourarea.
Paint stores that target professional painters
sometimes carry turbines and guns.

Otherwise, check web sites of the brands
you're considering and choose from among
those that give the most helpful information
and easy parts ordering. Many woodworking
suppliers carry one or more of these brands.

The biggest difference between inexpensive and expensive spray guns is the quality of atomization
they produce. The finer the atomization of the liquid material, the more level the surface produced
—that is, the more reduced the orange peel. The spray pattern on the left (made by an inexpensive
spray gun) has a much poorer atomization than the spray pattern on the right, which was made by
an expensive spray gun. This is evident from the much larger dots around the edges of the pattern on
the left.



Setting the Air Pressure for a Spray Gun

With a simple test on
brown paper or cardboard
you can set the optimum
air pressure for your

spray gun.

pray guns can run off a compressor or a

turbine. With turbinestheair pressure is
established by the number of “stages," usually
two, three or four. Each stage corresponds
to about 2 psi. This seems ineffectively low,
but it’s made up for by a huge volume of air,
givingrise to the name —High-Volume Low-
Pressure (HVLP).

With compressors you have an infinite
range of pressures you can use, and it is up
to you to set this pressure so your spray gun
is optimized for the best possible atomiza-
tion. Ifyou use too little pressure, you won't
get the best atomization; you'll get orange
peel. If you set the pressure too high, you'll
waste finish or stain because of excessive
bounce-back.

How do you determine the ideal pres-
sure?

Some spray-gun and finish manufactur-
ersprovide asuggested air pressure for their
products, and you may find this works just
fine for you. But there are many variables
manufacturerscan't take into account. These
include the actual finish or stain you're using
if the suggestion comes from a spray-gun
supplier, how much thinner you've added,
thelength of yourairhose, and a particularly
critical variable forhome shops—temperature
variations (liquids become thicker in cooler
temperatures and require more pressure Lo
atomize).

In addition, manufacturer-suggested
pressures olten don't specily whether they
are measured at the compressor’s regulator,
the gun’s air inlet, orat the air cap.

In order to adjust the pressure at the air
inlet orair cap, youneed a pressure gauge that
attachesto these locations. Many spray-gun
manufacturers supply aninlet air gauge with
their gun. But the more accurate measure-
ment, and the one that matters for complying

One method of optimizing the air pressure to aspray gun is to increase the pressure until the dots at the
edges of the pattern no longer get smaller. Increasing the psi beyond this point only increases bounce-
back. The air pressure on the left spray burst is 20 psi at the regulator. The air pressure on the right
spray burst is 50 psi. The dots at the edges of the right pattern are significantly smaller and also more
uniform in size than the dots at the edges of the left pattern.

A second and often more obvious method of optimizing the air pressure to a spray gun is to increase the
pressure until the pattern no longer gets wider. “When the pattern is right, the pressure is right.” This
picture shows increasing the air pressure in 10-psi increments from 20 psi at the regulator to 60 psi

at the regulator. The pattern doesn’t get wider from 50 psi to 60 psi, so spraying above 50 psi doesn’t
improve atomization. It just wastes finish material due to excessive bounce-back. Fifty psi, or just a
little less, is therefore the optimum air pressure to use with this gun and finish material at these tem-
perature conditions.
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Both methods of
optimizing the
air pressure toa
spray gun can be
done with justa
regulator, which
is attached to
smaller, portable
COompressors
and is mounted
on the wall with
larger, station-
ary compressors.
This picture
shows air and
moisture filters
along with the
wall-mounted
regulator.

with the HVLPrequirement of 10 psiorless,
ismade at the air cap. Unlike the more generic
gaugesthatattach to the airinlet, gauges for
the air cap are specific for each gunand can
cost several hundred dollars.
Youdon'tneed any of these gauges, how-
ever, and you don’t need to rely on manu-
facturers’ suggestions. You can figure out
the optimum air pressure for your gun and
for the finish you're spraying with just the
regulator and a simple test. (Smaller, por-
table compressors have aregulator attached.
Larger, stationary compressors don't. These
compressors are meant to hook up to piping
and you have toinstall aregulatorat the point
where you want your air hose to attach.)

The Test

To find the optimum air pressure, begin
by opening all the controls on your gun to
their maximum and turning the air pres-
sure at the regulator down to well below
where youthink it should be - forexample,
to 20 psi.

With the regulator set to about 20 psi,
spray a short burst onto brown paper or
cardboard. (The finish shows upbetterona
brown surface than on white paper.) You'll get
arelatively small, center-heavy pattern with
noticeably large dots around the edges.

Increase the air pressure by 10 psiand
spray another burst. The pattern will be a
little wider and the dots a little smaller.

Continue increasing the air pressure
in increments of 10 psi and spraying short
bursts. Each time youincrease the pressure
the pattern will get wider and the dotsat the
edges of the pattern will get smaller.

It'simportant to hold the gun at the same
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distance [rom the target foreach burst. The
easy way to dothisisto open your hand fully,
placingthe tip ofyourlittle fingeragainst the
target and the tip of your thumb against the
aircap on the gun. Then spray each burst at
this distance, which is about 8".

When you reach a pressure that doesn't
widen the pattern from the previous and
doesn’'t make the dots smaller, you've gone
too far. You have achieved the best atomiza-
tion, but you're now wasting material because
more than necessary is bouncing back off
the target.

So reduce the air pressure to the previ-
ous setting, or maybe alittle further—tojust
before the pattern starts shrinking and the
dots start becoming larger.

This is the optimum setting for the vis-
cosity of the material youare spraying in the
current temperature conditions. Here’s the
mantra you can repeat to remind yoursell of
how thisworks: “When the patternis right,
the pressure isright.”

Aslongasthe viscosity and temperature
conditions remain the same, there’s no rea-
son to do the test again. Simply set the air
pressure at the regulator the same each time
you spray.

If you change to a different finish mate-
rial, orif you thinit differently, or il the tem-
perature changes (for example, if you keep
your shop cooler at night, the finish will be
thicker first thing in the morning), you'll
need to perform the test again to find the
optimum pressure.

But youshouldn't need to start over from
atoo-low pressure. You will learn quickly
how to make simple adjustments, increas-
ing the pressure alittle when it is cold and

Optimizing can also be done using a pressure
gauge attached to the air-inlet nipple at the
bottom of the gun’s handle, but no advantage

is gained over simply using the regulator. To
determine if you are complying with the HVLP
standard of not exceeding 10 psi at the air cap,
you will need a special air cap and attached air
pressure gauge.

et _“"I" )

When the dots at the edge of a spray burst are
large, you get an especially bad case of orange
peel as shown here. Orange peel is so named
because of the resemblance to the texture in the
peel of an orange.

decreasing the pressure a little when you
have added more thinner.

If you should want a wider fan pattern
for spraying large surfaces, you'll need to
getalarger fluid nozzle and needle. Then go
through the optimization procedure again
toset the air pressure.

Once you have established the optimum
pressure for the equipment you're using, you
can narrow the fan width a good bit using
the fan-width control knob without losing
significant efficiency.

Rememberthat thistest doesn't work with
turbine-air supplied guns because you don't
have the same control of air pressure. For
the most part, the only adjustment you can
make using aturbine gunis adding more or
less thinner.



Spray Gun Maintenance

Avoid problems and
lengthen the life of your
tool with two simple acts.

As withany tool,a properly workingspray
gunisajoy to use. Onthe other hand,
one that isn't working well can go unused or
evenend up in the trash il you don’t know
how to resolve the problems,

You can avoid most problems by keep-
ing your spray gun well maintained. There
are three levels of maintenance: lubricate
the moving parts; clean the gun; rebuild
the gun.

1 cover lubricating and cleaning below.
Rebuilding can be accomplished in twoways.
You can do it yourself with a kit of springs,
washers and packings that you buy from
the manufacturer, or you can have someone
rebuild the gun for you.

Ifyour spray gunissold at an auto-body
supply store, you can usually buy the kit
there, and most of these stores know some-
one who will rebuild your gun for you. Also,
some manufacturers of turbine guns supply
kits and a rebuilding service, butnot all.

Theneed torebuild aspray gunshould be
about as rare as the need to rebuild a router,
unless you let paint or finish cure in the gun.
You can avoid the need for rebuilding fora
very long time, and maybe forever, if you
follow these simple lubricating and clean-
ing procedures.

Lubricating a Spray Gun
There aretwo parts onaspray gun that should
be lubricated often: the [luid-needle pack-
ing, which is similar to a gasket and located
just in front of the gun's trigger, and the air
valve just behind the trigger. You can also
lubricate the pin that the trigger swings on
and the screw threads at the back of the gun.
But I don't find either of these critical.
Use atype of oil that doesn’t contain sili-
cone or petroleum distillate (thinner). Min-
eral oil is a good choice. Auto-body supply
stores and many spray-gun manufacturers
sell a handy oil-containing squeeze bottle
with the correct oil.

It’s important to keep the fluid-needle “packing” oiled and flexible so it seals around the needle to pre-
vent leaking. The packing is held in place by the packing nut, which is just in front of the trigger. Lubri-
cate the packing without removing the nut by applying oil to the needle (left). If your spray gun has an
exposed air-valve needle behind the trigger (right), you should keep it oiled also. Use oil that is free of

silicone and petroleum distillate.

Ifyou use the spray gun on adaily basis,
you should perform the lubrication at the
end of each day. Otherwise, you can doitat
the end of each project, before you put the
gun away.

Cleaninga Spray Gun

If you spray only shellac or lacquer, it’s rare
thatyou should have to disassemble the spray
gunand cleanit. The thinner makes the gun
sel[-cleaning because alcohol or lacquerthin-
ner dissolvesany finish that might have hard-
ened and caused blockage.

However, spraying any other finish or
any paint can lead to blockage if you don't
cleanthe gunadequatelyaltereach use. With
some finishes you can do thisadequately by
spraying solvent through the gun. But with
water-based finishes, I find | have to disas-
semble the gunand cleanthe partsafterevery
use. You may find you have to do this with
other finishesalso.

Some manufacturers sell cleaning kits
containing brushes, picks and needles of
proper sizes for their guns. An all-purpose
kit with cleaningtools that fitall spray guns
issold by Spray Gun Solutions (www.spray
gunsolutions.comy).

Foracleaningsolvent, I'm using lacquer
thinner. This, oracetone, is the most effective,
commonly available, solvent touse. 'm using
aBinks#7 spray gun [or demonstration. It's
an old-fashioned high-pressure gun, but its
parts photograph well. Every spray gunisa
little different. Use the following asa guide
for cleaning your gun.

Remove the air cap, fluid nozzle, fluid

needle and plastic air tube and soak
them in lacquer thinner. After soaking you
may be able to clean these parts adequately
using compressed air. Otherwise, perform the
steps detailed on the next page.
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Scrub the air cap
inside and out
using various brushes.
Be very careful if
you use atoothpick
because it may break
off and become lodged,
which will create
greater problems.
You can use an old
toothbrush for most
surfaces.

3 If necessary, clean the atomization holes using a

needle of some sort. For example, the needle on a
small brass safety pin works well. Don’t damage these
holes by using a metal that is harder than the metal in the
cap or larger than the holes themselves, or you may end
up having to replace the part.

2

Follow the same cleaning procedures on the fluid nozzle that you used on the
air cap.

-

.1 L

Wipe the fluid needle with solvent and a
cloth to remove any finish or paint stuck

%

toit. Don’t use an abrasive such as steel wool Remove all blockages from the Use a round bristle brush to scrub the inside of
on the tip or you will damage it. air tube. the fluid tube.

Use a brush, metal pick or toothpick to

remove any blockage from the air inlet
hole on the top of the spray-gun cup. The
dimensions of this hole aren’t critical like on Finally, use a round bristle brush to scrub the fluid chamber and fluid inlet. Then
the air cap and fluid nozzle. reassemble the gun.
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Common Spray Gun Problems

Don't be a drip —

learn how to keep
your equipment in fine
working order.

In the last chapter I showed you how to
maintain and cleanaspray gun. Keeping
partsoiled and the spray gun free of gummy
orsolidified finish is critical for achieving
good results. Problems canstill occur, how-
ever, even with a clean spray gun.

The most common problems are uneven-
nessinthe spray pattern, pulsatingspray and
a gun that drips. Following is a discussion
of how you can identify and correct each of
these problems.

Spray Pattern That’s Heavy at the
Ends or in the Middle

Spray normally exits a spray gun inan oval
pattern, often called a “fan”because it resem-
blesthe shape of an unfolded hand fan. To get
aneven coating on the wood, the fan pattern
should be even [rom end to end.

Uneven spray patterns that are heavy at
bothendsorheavy in the middleand light at
the endsare common problems, especiallyif
youuse acompressor (instead of a turbine) to
supply the air. The uneven pattern is caused
by the air pressure you are using not being
appropriate for the viscosity of the liquid
you're spraying.

Toomuchairpressure will push the liquid
tothe ends ol the spray pattern. Toolittle air
pressure will leave the liquid bunched in the
center of the spray pattern.

With this explanation, the correction
is obvious. If the fan pattern is heavy at the
ends, decrease the air pressure or increase
the viscosity of the finish (add less thinner).
Il the fan pattern is bunched in the middle,
increase the air pressure (if you are using a
compressor) or add thinner to decrease the
viscosity of the finish.

Ifyouare using a turbine to supply air to
your spray gun, you have to thin the finish
to correct acenter-heavy fan pattern because
you can'tincrease the air pressure.

A spray gun is a precisely made tool with moving parts, so many things can go wrong. You need to be

able to identify and fix the most common problems.

To test your spray pattern, spray a short
burst of finish onto paper, cardboard orscrap
wood. The goalisto create anelongated and
evenly shaped oval pattern.

Spray Pattern Heavy at One End

If the spray patternis heavy onlyat one end,
there isan obstruction in the air cap or fluid
nozzle, or one of these parts is damaged.

To get an even coating using a spray gun, the
spray pattern should be an elongated oval that
is even from end to end.

If the spray pattern is heavy on the ends and
light in the middle (called a “split” pattern),
there is too much air pressure for the viscosity
of the liquid. Reduce the pressure or add less
thinner.

If the spray pattern is bunched up in the center,
even with the spray-gun controls wide open,
there isn't enough air pressure for the viscos-
ity of the liquid. Increase the air pressure (if
your air is supplied by a compressor) or thin
the liquid.

If the spray pattern is heavy at one end, there is
an obstruction in the fluid nozzle or air cap, or
one of these parts is damaged. Clean the gun.
If this doesn’t solve the problem, the damaged
partmust be replaced.
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Dripping from the tip of the fluid nozzle is
caused by the fluid needle not seating well in
the fluid nozzle. Follow the suggestions in the
text to identify the source of this problem. Drip-
ping from the needle-packing nut (just in front
of the trigger) is caused by the needle packing
not sealing well around the fluid needle. Check
that the needle-packing nut is well tightened
and that the needle packing is lubricated.

To determine which part has the prob-
lem, spray a short burst of finish onto paper,
cardboard orscrap wood. Then rotate the air
cap one-half turn and spray another burst.
If the disrupted pattern stays the same, the
problem isin the fluid nozzle. If the pattern
reverses, the problem is in the air cap.

Try cleaning the part that is causing the
problem. Ifthisdoesn'twork, the partis prob-
ably damaged (usually the tip of the fluid
nozzle), and you will have to replace it.

Pulsating Spray

A pulsating or [luttering spray is usually
caused by blockage in the spray-gun cup’s
air-inlet hole. When finish is being drained
from the cup as you spray, the volume has
to be replaced by air. If the air-inlet hole is
blocked, the replacement air can enter only
through the fluid passageway and thisresults
inapulsatingspray. (It'ssimilarto the “gluck,
gluck” when you pour paint thinner rapidly
froma fullcan.)

Thesolutionisobvious. Clean the air-inlet
hole on the cup.

Pulsating can also be caused by air get-
ting into the fluid passageway and mixing
with the finish. There are three ways this
can happen.

» The most common is tipping a gun
with a low liquid level in the cup too far as
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you spray. Be sure that the angle of the bend
in the tube runninginto the cupis forward,
and add more stain or finish if necessary.

» Thecause canalsobeaneedle packing
(the gasket that surrounds the fluid needle
justin front of the trigger) that is dry or too
loosely compressed by the needle-packing
nut, oran untightened or damaged fluid noz-
zle. Check the tightness of the needle-pack-
ing nut and fluid nozzle, and if this doesn’t
solve the problem, oil or replace the needle
packing or replace a damaged [luid nozzle.

> Anobstructionin the fluid passageway
may also allow airto enter the [luid stream.
Try “backflushing” the passageway by press-
ing your finger over the center hole of the
air cap while spraying a short burst. If this
doesn't remove the obstruction, take the gun
apart and do a thorough cleaning,

Dripping from the Front of the Gun
The cause of fluid (stain or finish) leaking
from the tip of the fluid nozzle at the front of
the spray gunisthe fluid needle not seating
wellin the fluid nozzle There are a number of
possible causes. Here are the most common
in rough order of their frequency.

> The packing that surrounds the fluid
needle may be squeezed so tightly by the
needle-packing nut that it prevents the needle
from moving freely. Loosen the nut a little.

Fluid nozzle

Aircap

Horn

> The needle packing may have dried and
hardenedtothe point thatit doesn'tallow the
needle to close tightly. Lubricate the needle
packing withanon-silicone oil suchas min-
eral oil. Apply the oil to the fluid needle and
move it back and forth several times with
the trigger, or remove the needle and needle-
packing nut and apply several drops of il
directly to the packing.

» There may be dirt, paint or finish stuck
in the tip of the fluid nozzle that prevents
the fluid needle from seating fully. Clean
the fluid nozzle.

> Thetip of the fluid nozzle or the tip of
the fluid needle may be badly worn or dam-
aged, which prevents properseating. Replace
the damaged part.

> Thespringthat pushesthe fluid needle
closed may have weakened or broken. This
spring islocated just inside the screw-knob
on the back of the gun that controls the fluid
needle. Replace the spring.

> The fluid needle may be too small or
too large for the fluid nozzle, which prevents
proper seating. Change parts sothe twoseat
well. Fluid needlesand nozzlesare sold assets
meant to work together. You can buy them
from the manufacturer of your spray gun.

Dripping from the Packing Nut
[{theneedle packingisn't sealing well around
the fluid needle, fluid will pass through and
drip from the needle-packing nut. There are
two possible causes.

» The needle-packing nut may not be
screwed ontightly enough to press the needle
packing into contact with the needle. Try
screwing this nut tighter (but not so tight
that it interferes with the easy movement
of the needle).

» The needle packing maybe wornordry.
First, try lubricating the packing with anon-
silicone oil such as mineral oil. [fthis doesn't
work, replace the packing with a new one,
which you can get from your spray-gun sup-
plier or from an auto-body supply store.



Aerosol Spray Finishing

For small or specialty
jobs, spray-can finishing
is a good choice.

Aemsols make possible the packaging
ofvarious finishing products in conve-
nient, easy-to-use containers. The packaging
raises the price of these products compared
to using them in a spray gun, but the con-
venience of aerosolsis so great that it’s rare
to find a professional finish shop without a
shelf full of them.

Many amateurs also use aerosols as an
inexpensive substitute to buying aspray gun
—inexpensive, at least, aslong as the amount
of finishing being done isnot too great. Aero-
solsare ideal for small projects.

Most popular finishes are packaged in
aerosols in sheensranging from gloss to flat.
These include polyurethane, shellac, water-
based finish, lacquerand pre-catalyzed lac-
quer. (Pre-catalyzed lacquerisa fast-drying
finish like lacquer, butit’s considerably more
durable so it’s often used to finish kitchen
cabinets and office furniture.) Otheruseful
products, such as sanding sealers, toners
and blush removers, also are packaged in
aerosols.

The finishes in aerosols are the same as
those you spray through spray guns except
they are thinned much more to fit easily
through the small hole in the nozzle. You
normally would have to spray at least twice
the number of coats to get the same film build
you would achieve with a spray gun.

Local paint stores and home centersrarely
stock many aerosols, but youcan find alarge
choice at many online finish suppliers.

How to Spray Aerosols
Aerosols have the same application advan-
tages spray guns have when compared to
brushes: speed and better appearance. It’s
faster to spray a finish than it is to brush it,
and spraying produces a more level surface
than does brushing, which leaves fairly pro-
nounced brush marks.

Spraying with an aerosolisalmost identi-
cal tousingaspray gun. The mostimportant

For spraying large surfaces you can purchase an accessory trigger unit for your aerosol cans. These
units are inexpensive (about $3), effective and available at most home centers.

rule is to arrange the object and lighting so
you can always see a reflection in the area
you're spraying. This way, you'llsee il you're
spraying properly —a fully wet coat that's not
so wet it puddles or runs. With the help of
reflected light, you can adjust the distance
you hold the aerosol from your work and the
speed you move it to achieve a good result.
Practice on scrap wood or cardboard until
you feel comfortable.

To help avoid puddles and runs, begin
yourspraying a few inches off the surface and
continue spraying past the opposite edge.
Keep the aerosol moving at all times, and
avoid spurting by keeping your finger from
partially covering the hole in the nozzle.

Ifyou're spraying alarge flat surface such
as a tabletop, ensure an even thickness by
spraying your first pass 50 percent off the
front edge and 50 percent on. Then over-
lap this pass entirely with the second and

continue overlapping each additional pass
by 50 percent.

Finally, make your last pass on the back
edge 50 percent off the edge and 50 percent
overlapping the next-to-last pass. This way,
every part of the surface will have received a
double application.

To furtherensure an even thickness, per-
form the same routine again, this time by
working perpendicular to the first passes.
Every part of the surface will then have
received four applications of finish.

Toning with Aerosols

Toning is under-appreciated, especially
among those who have never sprayed. It
involves applying color to a surface by add-
ing a pigment or dye colorant to the finish
itselfand sprayingit. (Brushinga toner can
create uneven coloring or very noticeable
brush marking). Too much pigment will

Aerosol Spray Finishing 87



An aerosol toner (a common brand is shown
above) provides an effective way to match a
finish color.

muddy the wood like a thin coat of paint, but
dye will add coloring and be almost totally
transparent.

Toning canbe used toadjust the coloring
of an entire object aftera sealer or finish has
been applied, or it can be used to adjust the
coloring of just part of an object. Examples
include blending sapwood to heartwood
or a light wood species to a darker species.
Another example is creating highlighting
in some areas, such as the centers of panels,
by spraying toner on the areaaround them.
Most higher-quality factory furniture has
been toned.

Removing Water Rings

One of the most useful functions of an aero-
sol is as a “blush” remover. A blush is the
milky-white coloring that sometimes occurs
when spraying lacquer in high humidity.
It'salso the milky whiteness ofa waterring,
and it's much easier to use an aerosol with
the right solvent to remove the ring on-site
thanitistotakeatable to yourshopand use
aspray gun.

Water ringsare caused by moisture getting
into a finish and creating voids that refract
light and prevent it [rom passing through.
The voids are usually near the surface, so
abrading the finish with fine steel wool or
rottenstone and a lubricant usually removes
them. But thisdisrupts the sheen causing the
rubbed area to appear different.

Aless disrupting method is to mist the
damaged area with the very slow evaporating
lacquer solvent, “butyl Cellosolve,” whichis
contained inaerosol blush removers. Remem-
ber that you're dissolving the finish, so don
spray too much or touch the sprayed area
before it's thoroughly dry.
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Aerosol Breakdown

hatever liquid an aerosol might

contain, the cansthemselves are
pretty much the same - a nozzle (made
up of avalve and an actuator), a diptube
and a gas to propel the liquid through the
hole in the nozzle.

Before 1978, chlorofluorocarbons
(CFCs) were used to propel the liquid,
but these have been eliminated in all but
afew exempt items due to their negative
effecton the upper ozone layer. Most of
today’s aerosols contain liquefied petro-
leum gases (LPGs) such as propane, iso-
butane and n-butane.

The nozzle on most aerosols has a
simple cylindrical-shaped actuator that
you push down to activate a cone-shaped
spray pattern. But some others can be
adjusted to spray a vertical or horizontal
fan pattern like a spray gun. The fan can
be adjusted from vertical to horizontal by
using pliers to rotate a small rectangular
disk. These aerosols lay down a more
even finish than the cylinder type.

With both types, you need to shake
the can before using. If the can contains
any solid material, such as pigment or
flatting agent, it will contain a ball that
you'll hear knocking against the sides as
you shake. This ball helps put the solids
into suspension. If you don’t hear this
ball knocking around, continue shaking
until you do, then shake for another 10-
20 seconds.

Not all aerosol nozzles are the same. Some
(top) spray an oval fan pattern. Others
(below) spray only a cone-shaped pattern.
If you have a choice, choose the oval-pat-
ternnozzle.

When finished spraying, clean the
diptube and valve so the finish doesn't
dry and clog them. Do this by turning the
can upside down and spraying until no
more liquid comes out.

This photo shows how I used a green toner on the right side to “kill” some of the red in the red-dyed
mahogany. The added green makes the color more brown.




Exhausting Overspray
in the Home Shop

If you want to spray
finishes indoors, you need
an exhaust system. This
simple homemade setup
makes it possible and

affordable.

Spray guns, especially the High-Volume
Low-Pressure (HVLP) type with turbine-
supplied air, have become fairly popular
with amateur woodworkers. Like all spray
systems, turbine HVLP guns transfer the
finish from the can to the wood faster than
brushing and produce a more level surface
(no brush marks).

Alsolikeall spray systems, turbine HVLP
gunscreate overspray, though considerably
less than high-pressure guns. This overspray
should be exhausted to remove explosive
vapors, for health reasons and to keep the
dried particles of finish from settling back
on the finished work and other objects in
your shop. Rarely is this need for exhaust,
or ways of accomplishing it, mentioned in
ads for spray equipment or in articles about
turbine HVLP spray guns or spraying.

Commercial Spray Booths
Professionally equipped shops and facto-
ries use commercially made spray booths
to exhaust overspray. Essentially, a spray
boothisaboxthat’sopenat one end withan
exhaust fanatthe otherand filtersin between
to catch overspray. Commercial spray booths
have the following features:

> Steel construction for fire salety.

> Filters to catch and hold overspray
before it is drawn into the fan.

» A chamber for collecting the air to be
exhausted after it has passed through the
filters. Thisexhaust chamber makes it pos-
sible forair to be drawn uniformly through a
much larger square footage of filters thanjust
the simple smaller diameter of the fan.
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You can create an efficient, safe and inexpensive
spray booth that takes up minimal floor space with
just a fan, separate motor, plastic curtains and some
plywood or particleboard. Very little woodworking
is required but you will need to adapt the design to
your own situation.

» Alarge enough fantocreate anair flow
of 100 feet-or-more per minute, which is
enough to pull “bounce-back” overspray
away from the object being sprayed. The
fan and motor are also “explosion proof” to
eliminate the possibility of sparks causinga
fire or explosion it they come in contact with
solvent vapors. (Be aware that a buildup of
vapors can be ignited by a pilot light in your
furnace, your water heater or [rom another
source in your home, also.)

» Side wallsand aceilingto create a work
chamberor “tunnel” for directing the flow of
airover the work being sprayed and through
the spray booth’s filters.

» Ceiling and sometimes side lighting
so the operator can see a reflection off the
surface he or she is spraying. (Working
with areflected light source is the only way
an operator can know if the finish is being
applied wet and without orange peel, runs,
sags or other problems.)
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Commercial spray booths are an essential
tool for production shops, but these booths
aretoolarge, tooexpensive ($3,000 to $5,000
minimum) and require toomuch make-up air
(heated airto replace the air being exhausted)
for almost all home shops. If you are usinga
spray gunonaninfrequent basis athome and
have towork inside to avoid cold, wind, bugs,
falling leaves and so on, you should consider
building your own modified spray booth.

Making Your Own

With a note of caution that doing any type
of spraying in your house, with or without a
spray booth, could affect your homeowner's
insurance, here’s how to build a safe, inex-
pensive spray booth that will be adequate in
the volume of air and overspray exhausted
and take up very little space.

The spray booth consists of a fan with a
separate motorconnected by afanbelt, oneor
more furnace filters and plastic curtains.

The purpose of the separate motoris to
avoid solvent vapors being drawn overacen-
ter-mounted motorinatypical box fan. The
furnace filters trap overspray so it can't build
up on the fan. The plastic curtains create a
tunnel so air is drawn more efficiently over
your work and through the fan.

Your choice of fan is determined by the
amount of air, measured in cubic [eet per
minute (cfm), you want to move and is a
trade-off between better exhaust of over-
sprayand reducing the need to supply heated

90  Brushing & Spraying

make-up air on cold days. In other words,
the more air your fan moves, the better the
exhaust but the more windows you'll need
to openat the opposite end of your shop and
the faster the heat in your shop will be lost.
Generally, the larger the fan and the more
sharply angled its blades, the more airit is
capable of moving.

Tomount the fan, construct abox approx-
imately 1' deep from plywood or particle-
board. Both ends of the box must be open.
The dimensions of the four sides should be
adequate to hold the fan at one end and fur-
nace filters, which should be efficient enough
to trap all overspray particles before they
reach the fan, at the other.

Cutaslot on the top of the box (or on the
side orbottomifyou mount the motorthere)
large enough for the fan belt to pass through
and mountamotor adequate in horsepower
to drive the fan on the outside of the box.
A Y- 10 Y2-hp motor (1,725 rpm) would be
typical. To protect the motor [rom contact
with solvent vapors, enclose it in a tightly
constructed boxwith the only opening being
for the fan belt to pass through. With this
design you canavoid the expense ofan explo-
sion-proof motor.

Place the box with the enclosed fan just
in front of a window, possibly resting on a
stand, and seal the spaces between the box
and window opening. Then hang plastic
curtains from the ceiling on eitherside of the
fan running out about 8' from the window

wall. If the window is near a side wall, you
could useitasoneside of yourbooth instead
ofacurtain. You want the curtainsto be wide
enough apartso you canstand inside, or just
outside, the tunnel when spraying.

The best curtains to use are heavy, fire-
resistant, “Industrial Curtain Partitions”
with supplied ceiling trackingavailable from
auto-body supply stores, Grainger’s or Gofl’s
Curtain Walls (www.goffscurtainwalls.com).
Youcanuse any type of plastic sheeting; the
downsideisthatifit’slightweight, it might be
sucked in alittle by the exhaust fan.

Mount the curtains to tracking on the
ceiling so they can be pushed back when
you aren't spraying and pulled open when
you are. This way, you lose almost no space
in your workshop.

You may still need to wear an organic-
vapor respirator if yourexhaust isn't pulling
all the vaporsand overspray out of your work
area fast enough.

Forlighting, recess a four-tube, four-foot
fluorescent fixture between the joistsin the
ceiling as close as possible to the window.
Insert glass plates between the light and ceil-
ingtoshield them from overspray and vapors.
Forthe best colorbalance, use full-spectrum
fluorescent bulbs.

To avoid a fire hazard with your spray
booth, it's essential that you keep it clean.
Sweep the floor after each job and clean or
replace the filter. If finish startsto cake on the
curtains or fan box, clean or replace them.
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The Basics of Coloring Wood

The keys to overcoming
the greatest challenge in
wood finishing.

Coloringwood usually presentsthe big-
gest challenge in the wood finishing
process because more can go wrong, By orga-
nizing and defining the major differences
in the woods, the various types of products
used to color wood and the application meth-
ods, you can see the big picture and get a
better idea of all the choices you have and
the “tools” at your disposal. You will improve
your chances for a successful result.

The Wood

Any color can be matched, but not any wood.
You have to pay attention to how the wood
or woods you're finishing compare to the
sample you're trying to match.

There are four large categories of woods:
softwoodssuch as pineand fir; tight-grained
hardwoodssuchasmaple, birchand cherry;
medium-grained hardwoods such as walnut
and mahogany; and coarse-grained hard-
woods such as oak and ash.

Within each of these categories, you can
pretty successfully match any two woods
usingsome combination of bleach and stain.
But trying to match woods of two different
categories has its limitations because of the
large differences in grain and figure. You
should take these limitations into account
when you're choosing the wood [or your
project.

Types of Stain
The basic way to change a wood's color is to
apply stain. In choosing a stain, you need
to take into account the fourways in which
they differ besides the obvious variances
in color.

> Type of colorant. There are two types
of colorant used in stains: pigment and dye.
Pigment is finely ground natural or syn-
thetic earth that is suspended in a liquid.
Dye isa chemical that dissolvesina liquid.
Everything that settles to the bottom of a
container is pigment, and all the color that
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The same stain was applied to the lower side of each of these woods — from left to right: oak, pine,
mahogany, maple. Yet each still looks like the wood it is. There are limitations in what you can accom-
plish in trying to make one wood look like another.

remains in the liquid after the pigment has
settled isdye.

Pigment is better at highlighting grain
if the excessis wiped off, and at obscuring,
or “muddying,” the wood if the excessisleft
in any thickness on the surface. Dye is bet-
ter at changing the color of wood without
muddyingit—especially dense woods such
as birch and maple.

Some commercial stains contain only
dye, some contain only pigment, and some
contain both. Because all dyes fade in strong
UV light, choose stains with pigment for
objects thatwill be subjected to sunlightand
fluorescent light.

Dye stains are available dissolved in just
asolvent (no binder),and these are the most
useful for getting light woods dark with-
out obscuring the wood and for matching
color. The two large categories ol solvent
dye stains are water-soluble and non-grain-
raising (NGR). NGR dyes are also called met-
alized or metal-complex dyes.

» Amount of colorant. Stains differ in
the ratio of colorant (pigment and/or dye)
to liquid (binder and/or solvent). The higher
the ratio of colorant in the first coat of stain
you apply, the darker the stain will make

the wood. All commercialstainsvaryinthe
ratio of colorant they contain, but rarely is
any indication given on the container. You
will have to learn the differences by expe-
rience.

You do have some control, however. You
canadd pigment or dye tothesstain toincrease
the ratio of colorant, or you can decrease the
ratio by adding thinner.

> Typeofbinder. Most commercial stains
contain a binder, which glues the pigment or
dye to the wood. The common binders are
oil, varnish, lacquer and water-based fin-
ish. The biggest difference among binders
is drying time — oil and varnish dry slowly,
while lacquer and water-based dry rapidly.
Also noteworthy is water-based stain’s char-
acteristic of raising wood grain.

Some dye stains, usually identiflied as
“non-grain-raising” (or NGR), “water-solu-
ble,” “alcohol-soluble” or “oil-soluble” don't
contain a binder.

If a stain contains a binder, every coat
after the first remains on top of the wood; it
doesn't go into the wood. Pigment in these
stainsobscures the wood if someislefton the
surface. Dyein these stainsis fairly transpar-
ent. Dye without a binder continues to add



transparent color to the wood and darkenit
more with each coat.

[fyouapply a pigment or dye stain overa
sealed surface and leave it, the stainiscalled
atoner or shading stain.

» Thickness. Most stains come in liquid
form for fast and easy application, but some
arethickgels. Gel stainsdon't penetrate much
into the wood so they are especially effective
at reducing blotching on softwoods such
as pine, and somewhat effective at reduc-
ing blotching on hardwoods such as cherry
and birch.

Justas with liquid stains, the colorina
gelstain can be adjusted by adding pigment
to darken or tweak its color, or by adding a
clear gel finish to lighten its color.

Gelstainsare usuallylabeled assuch, but
manulfacturersrarely provide much informa-
tion about the type oramount of colorant or
binder. Just as with liquid stains, you have
to experiment and learn by trial and error,
and thisis a primary reason many people
find staining so problematic.

Application Methods

The basic way to apply a stain is to wipe,
brush or spray a wet coat onto the wood,
then wipe off the excess before it dries. This
will produce an even coloring as long as the
wood isn't naturally blotchy and you have
prepared it well.

Other ways to apply color include the
following.

» Spray a stain and leave it. You can
spray an entire surface to produce an even
coloring, or you can limit the spray to parts
(for example, just sapwood) to correct an
uneven coloring in the wood or create special
effects. Sprayingand leaving the excessisan
especially effective method of eliminating
blotching in blotch-prone woods because
you are applying the same amount of color
everywhere,

Commercial stainsmade for spraying and
leaving are called “spray/no-wipe” stains.
They are made by thinning a regular stain,
whetherit containsa binder or just solvent,
with three or four partsthinner. The thinning
makes the stain easier to spray without lap
marksbut meansyou often have to build the
color you want with several applications.

You can make your own spray/no-wipe
stain fromany commercial stain. Fast drying
dyes (without binder) and lacquer stains are
the easiest to control.

> Partially seal or “washcoat” the wood
before applying a stain. A washcoat is any
finish, sanding sealer (or even white glue)

thatis thinned to approximately 10 percent
solidssoitsealsthe wood just enough to pre-
vent deep stain penetration and the resulting
blotching on some woods. (There’sno reason
to use a washcoat on woods such as oak or
ash that don’t blotch.)

Ten percent solids translates to about
two parts mineral spirits to one part var-
nish or polyurethane, one-and-a-half parts
lacquer thinnerto one part lacquer, and shel-
lacthinned toathree-quarter-pound cut. You
may be able to thinawater-based finish with
two parts water, but if this causes beading
problems, you will have to thin usinga sol-
vent supplied by the manufacturer or use a
commercial water-based washcoat, usually
labeled “wood conditioner.”

> Seal the wood and apply a glaze. Usea
sandingsealer ora first coat of finish to seal
the wood, then apply a glaze to accentuate
recesses or create a special effect. Glaze isa
pigmented stain thickened enough soit stays
where you putit. Gel stain can be used quite
effectively asa glaze.

Userags, brushes or special glazing tools
to manipulate the glaze to produce the effect
youwant. Then let the glaze dryand apply at
least one coat of finish to keep the glaze from
being scratched or rubbed off.

> Seal the wood and spray a toner. Use
asandingsealer or first coat of finish to seal
the wood, then spray a toner (also called a
shadingstain) to tweak the color of the wood
or highlight parts of it. A toneris any finish
with a little pigment or dye added. It's best
to thin the colored finish with a lot of thin-
ner to avoid lap marks. A good formula to
begin with is approximately equal amounts
offinish and colorant thinned with about six
partsthinnersothe coloris built slowly with
several passes.

The effect a toner produces is similar to
thatofaspray/no-wipestainsprayed and left.
Justas with these stains, toners are usually
made with fast-drying lacquer or shellac.
Remember that built-up pigment muddies
the wood while dye doesn’t.

Conclusion

Every color-matchingsituation is different,
and many are very challenging. Once you've
determined the degree the wood will allow
youto be successful, achievinga good match
involves choosing types of stainsand meth-
ods of application in addition to choosing
the right color.

A full-strength stain
was applied to the left
side of this oak. The
same stain thinned half
with paint thinner was
applied to the right side.
The ratio of colorant
(pigment and/or dye) to
liquid (thinner and/or
binder) determines how
dark the wood will be
when the excess stainis

wiped off.

A green toner was
appliedto the right side
of this mahagany to
“kill” the red and turn
the color brown. Toners
can be used to adjust
color after the applica-
tion of a stain and a coat

of finish.
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Understanding Stains

Don't let the dizzying
array of choices get you
discombobulated.

Go toany home centerand you will prob-
ably be offered a choice of four types
of stain: oil, varnish, water-based and gel
(though the shelf arrangement and labeling
of these stains rarely makes this clear).

Goinstead to a paint store that caters
to the professional painting and finishing
trades and you will likely find lacquer stains
and NGR (non-grain-raising) dye stains in
addition to all or some of the stainsavailable
at home centers.

Shop at a woodworkers’ store or [rom a
catalog that caters to woodworkers, and to
many of the stains already mentioned you
can add water-soluble dyes and sometimes
alcohol- and oil-soluble dyes.

Instead of buying any of these products
to color wood, you could use “natural”stains
such as the juice from walnut husks (boiled
in water) or berries, or even colfee or tea.
Or you could use a chemical such as lye,
ammoniaor potassium dichromate. (Natural
stains fade rapidly; chemicals offer limited
colorsand are dangerousto use and difficult
to control.)

You could also use ashadingstain, toner
or glaze to stain wood, though each of these
is designed to be applied in between coats
of finish rather than directly to the wood.
(I'm not going to discuss these products or
natural or chemical stains here.)

There are many types of stain. In this
regard stains are like saws. (There are also
many categories of saws: table, band, jig,
scroll, radial-arm, miter, skill, sabre, hand,
etc.) Each cuts wood just as all stains color
wood.

But it is not likely you would use a table
saw Lo cutacurve orascroll saw to crosscut
8/4 oak. Each saw performs some cuts bet-
ter than others; likewise, each type of stain
handles and colors in its own unique way.
To have full control of the coloring process,
you need to understand how stains differ
and what each does best.
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For most stains the best application method is to apply a wet coat of stain using a rag, brush, paint

pad, roller or spray gun and wipe off the excess before it dries. 1t’s seldom wise to brush the stain and
leave it. This procedure leaves colored brush marks, obscures the wood if the stain contains pigment,
and often leads to the finish chipping or peeling.

Oil Stain

Oil stains are the most widely available and
the type most people think of when they think
of stain. These are the easiest to use because
the linseed oil base or “binder” (sometimes
amixture of linseed oil and varnish) allows
plenty of time to remove the excessbefore the
stain dries—even on large projects.

You can identify oil stains by their thin-
ning and clean-up solvent: mineral spirits
(paint thinner). Most manufacturers list it
as “petroleum distillate.” Minwax and Gen-
eral Finishes use the more technical (and
user unfriendly) name: “aliphatic hydro-
carbon.”

Unfortunately, oil stainsare often referred
to as “pigment stain” or “wiping stain” and
this introduces confusion.

Though some oil stains contain only pig-
ment, most contain pigment and dye, and
many contain only dye. Moreover, many
varnish, water-based, gel and lacquer stains
contain only pigment, and these are rarely
referred to as pigment stains.

Oil stains can be wiped, of course, but

so can all stains — especially if the project is
small. Sotechnically, all stains can be wiping
stains and the term loses its usefulness.
Choose an oil stain to apply under any
finish except water-based, and in all cases
where you don't need any of the special char-
acteristics offered by other stains.

Varnish Stain

Varnish stains resemble oil stains in every
way but one. Varnish stains use only varnish
(sometimes polyurethane varnish) as the
binder, so varnish stains dry hard while oil
stains don't. Therefore, a varnish stain can
be brushed on wood and left to dry without
wiping whereas excess oil stain has to be
wiped off or the finish applied on top may
chip or peel.

Think of a varnish stain as alkyd paint
with less colorant added.

Fortunately, most manufacturers label
theirvarnish stains to distinguish them from
oil stainsbecause varnish stains use the same
thinner as oil stains: mineral spirits. If you
aren’t sure whether a stain is varnish or oil,



puta puddle of stain on top of the can or on
anothernon-poroussurface and seeifit dries
hard after several daysinawarm room. Thick
oil stains never harden.

Varnish stains are more difficult to use
than oil stains because there’s less time to
wipe off excess. Brushing and leaving the
excess usually leaves prominent colored
brush marks.

Traditionally, varnish stains were used
most often to overcoat already stained and
finished furniture, and woodwork that had
become dull or scuffed. Because the stain
hardens well, it didn’t require a topcoat
of finish in these situations and the brush
marks were disguised by the already exist-
ing color.

Choose a varnish stain to overcoat an
already stained and finished surface that is
dull orscuffed, orif you're wiping off excess
onasmall project.

Water-based Stain

Water-based stains use water-based finish as
the binder and replace most of the organic
thinner with water. So these stains pollute
less, are less irritating to be around, and
are easier to clean up than oil or varnish
stains.

You can identify water-based stains by
their thinning and clean-up solvent: water.

Water-based stains are usually bestunder
water-based finishes because these finishes
don't bond well over oil or varnish stains
unless you give them aweek or longerto thor-
oughly dry. Unfortunately, water-based stains
are more difficulttouse because theyraise the
grain of the wood and they dry fast.

Sandingoffraised grain inevitably leadsto
sanding through colorin places. Toavoid this,
raise the grain and sand it off before applying
the stain, or bury the raised grain.

Toraise the grain first, wet the wood with
awet cloth. Let thewood dry overnight. Then
sand off the roughness and apply the stain.
To bury raised grain, simply apply the first
coat of finish over the stain and raised grain,
and then sand smooth.

Overcoming quick drying time is more
difficult. You can add a slow evaporating sol-
vent (usually propylene glycol) provided by
some manufacturers or youcanadd lacquer
retarder. Butadding either reduces the color
intensity of the stain and defeats the purpose
of using water-based products — to reduce
exposure to solvents.

Abettermethod isto divide your project
into smallerparts and apply and wipe off the
stain on each before going to the next. You

can also have a second person follow you,
quickly wiping off the excess.

Choosea water-based stain for use under
awater-based finish.

Gel Stain

Most gel stains are oil- or varnish-based, so
they thin and clean up with mineral spir-
its. They are identifiable by their thickness,
which is similar to mayonnaise. Thismakes
them rather messy to apply, but gel stains
solve the single biggest problem in wood
finishing — blotching on pine.

Blotching is uneven coloring caused by
varying densities in the wood and is the
only problem that can’t be fixed by stripping
and starting over. The only ways to remove
blotching are to sand it out, which is very
time consuming, or paint the wood, which
is seldom a desired solution.

So gel stains serve a very important role
inwood finishing. And they are much more
predictable and easy to use (only one product
to apply) than applyinga wood conditioner
before staining.

Choose a gel stain when staining pine or
similar soft woods.

Lacquer Stain

Lacquerstainsuse very [ast-drying binders
and solvents. Professional finishers often
choose these types of stainsbecause the fin-
ish can be applied within 30 minutes, and
the stain can be added to lacquer to make
a “toner” for adjusting color between coats
of finish.

You can identify lacquer stains by their
strong, pungent odor caused by solvents such
asxylene and various ketones, which will be
listed on the cans.

Pigment & Dye

Pigment and dye are the two primary
colorants used in stains (chemicals
being the other).

Pigment is ground earth or colored
synthetic particles sized to imitate earth.
The particles have weight so they settle
to the bottom of the can if not kept in
suspension by stirring.

Dye is a chemical that dissolves in
one or more specific liquids (different
dyes dissolve in different liquids). So dye
becomes a part of the liquid and doesn’t
settle out.

You can tell if a stain contains pig-
ment, dye or both by inserting a stirring
stick after the stain has sat undisturbed
onashelf for several days or weeks. Pig-
ment will have settled to the bottom; dye
will still be in solution.

Because pigment has size it can’t
penetrate into wood. But after you wipe
off excess stain, some pigment remains
in pores and sanding scratches that are
larger than the size of the pigment par-
ticles. This explains why sanding to finer
grits produces a lighter coloring: less pig-
ment can lodge.

Because dye dissolves in a liquid, it
has no size and penetrates along with
the liquid. So dye colors wood more
uniformly.

You can'tendlessly darken wood with
pigment unless you leave some to build
on the surface (equivalent to painting).

But dye can be applied in many coats
to darken wood as much as you want
without obscuring the wood or creating
any build - as long as there is no binder
in the dye that would itself build.

Dyesthatdon’tbuild are NGR, water-
soluble, alcohol-soluble and oil-soluble.
Oil, varnish, water-based, gel and lac-
quer stains with dye included build.

All dyes, whether dissolved in solvent
or containing an added binder, fade in
bright light, especially sunlight and fluo-
rescent light. You should avoid the use
of dyes if your project will be placed in
these conditions.

When excess stain is wiped off, pigment
lodges in pores and sanding scratches
highlighting them (left) while dye pen-
etrates everywhere along with the liquid
and colors more evenly.
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Lacquerstainsare difficult touse because
of theirvery fastdrying. Professionals usually
workin pairs, with one person spraying the
stain and the other following right behind
wiping off the excess.

Choose alacquerstainif youare spraying
and want to reduce the time between staining
and finishing, orif you plan to add a colorant
to your lacquer.

NGR Dye Stain

NGR stands for “non-grain-raising” and refers
toatype of dye that'susually dissolved in very
fast evaporating solvents. As with lacquer

AlINGR dyesare packaged in liquid form
and most contain acetone and sometimes
other toxic solvents. No pigment or binder
isincluded. Some NGRdyesare packaged in
concentrated form and can be thinned with
water, alcohol orlacquer thinner. (If thinned
withwater, they perform closer to the water-
soluble dyes discussed below.)

Choose an NGR dye stain if you want a
deeper or more even coloring than can be
achieved with pigment. Choose also il you
want to reduce the time between stainingand
finishing or add a dye colorant to lacquer.

to dissolve them in the proper solvent.

Of the three, the most useful is water-
soluble dye because it provides more time for
wiping off the excessand there’sno exposure
toirritating solvents. (Handle grain raising
and fast drying the same as with water-based
stains, described earlier.) Alcohol-soluble
dyeis sometimes used by touch-up special-
ists precisely because of its very fast dry-
ing. Oil-soluble dye is rarely used anymore
(except in oil stains). It has been replaced
by NGR dye.

Choose a water-soluble dye if you want
deeper or more even coloring than can be

stains, NGR dyes are favorites with proles- Water-, Alcohol- & achieved with pigment.
sional finishersbecause there islittle waiting Oil-Soluble Dyes
between staining and finishingand the stain These dyes are packaged in powder form,
can be added to lacquer to make a toner. which makesthem easy toidentily. You have
Choose the Right Stain for the Job
TYPE OFSTAIN HOWTO IDENTIFY

Oil Stain

Varnish Stain

Water-based
Stain

Gel Stain

Lacquer Stain

Y Listed thinner and clean-up solvent is mineral spirits
(“petroleum distillate,” “aliphatic hydrocarbon”)

» Listed thinner and clean-up solvent is mineral spirits
(“petroleum distillate,” “aliphatic hydrocarbon”)

> Labeled to indicate varnish, polyurethane varnish
or hard-drying

> Listed thinner and clean-up solvent is water

> Consistency is thick like mayonnaise

N

Strong odor
Xylene and/or ketones are listed as solvents

» Dye packaged in liquid form
» Usually contains acetone

Water-soluble Dye Stain

L

Dye packaged in powder form
> Instructions are to dissolve in water
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Color Intensity

Il types of stain can vary in color

intensity depending on the ratio of
colorant (pigment, dye or chemical) to
liquid (oil, varnish, solvent, thinner, etc.).
The higher the ratio of colorant to liquid,
the darker the stain colors the wood. You
can change theratioin any stain by adding
pigment, dye or thinner.

Sometimes you hear that you can
make wood darker by leaving a stain on
the surface longer before wiping off the
excess. The explanation given is that the
stain penetrates deeper. This is only par-
tially true. What also happens is that more
thinner evaporates increasing the ratio of
colorant to liquid.

The color intensity of a stain is determined by the ratio of colorant to liquid. A full-strength com-
mercial oil stain darkens wood more (left) than the same stain thinned 50 percent with mineral

spirits (right).

MOSTIMPORTANTPROPERTY

WHENTO USE

COMMENT

> Dries slowly so provides plenty of
time to wipe off excess

» Under any finish except water-based
> Youdon't need a special property
of another stain

> Allow overnight drying before coating
over with a finish

> Dries hard so doesnt need a topcoat
when coating over a stained and
finished surface

» Onsmall surfaces

> Youwantto leave excess to build

» When coating over an already stained
and finished surface

> If wiping off excess, work rapidly or
have a second person help

> Reduces exposure to solvents

> Under a water-based finish
> Toavoid exposure to solvents
> You want easy water clean up

> If wiping off excess, work rapidly or
have a second person help

> Eliminates blotching on softwoods
such as pine

» Staining pine or similar softwood

» Comparedto aliquid stain, gel stain
reduces depth on many hardwoods

> Dries very rapidly

> Forvery fastdrying
» Tomake atoner with lacquer

> You have to wipe off the excess within
a minute or two, so it helps to work with a
second person

> Colors more uniformly and intensely
than pigment

> Forvery fastdrying

> Fordeeperand more even coloring
than can be achieved with pigment

> Tomake atoner with lacquer.

> Spray the stain evenly and leave it, or work
with a second person if wiping off excess

» Colors more uniformly and intensely
than pigment

> For deeper and more even coloring
than can be achieved with pigment
> Toavoid exposure to solvents

> Brushing a water-based finish over the
dye may dissolve and smear it; avoid this by
applying a barrier coat of thinned shellac or
varnish (a “washcoat”) in between

Understanding Stains
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Making Sense of Dyes

Don't allow the packaging
to cause you confusion.

hen I opened my furniture mak-

ing and restoration shop in 1976,
there were two types of dye in wide use. |
made great use of both, but for different situ-
ations.

These twotypesare still the most widely
available and useful today, but packaging
has introduced some confusion so a dis-
cussion using brand names is warranted.
Before launching into comparisons, how-
ever, [ need to explain what I mean by “dye,”
because packaging makes the understand-
ing of this term confusing also.

Understanding Dye
There are two common colorants used to
color wood: dye and pigment. The differ-
ence is simple. Dye is a colored chemical
thatdissolves inaliquid. Pigment is asolid
substance (sometimes earth) ground into
very small particles that suspend in a lig-
uid. Dye is like coffee or tea; the color stays
in solution. It doesn’t settle. Pigment is the
colorant in paint; it settles and has to be
stirred into suspension before using,
When you apply a solution of dye to
wood, the color penetrates along with the
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The two types of dye discussed in this chapter, in three types of packaging, are (left to right) concen-
trated liquid NGR, acetone-thinned liquid NGR and four containers of water-soluble powders.

liquid. Very dense woods such as maple
and the dense areas of oak can be colored
as darkas you want without muddying the
wood.

When you apply a suspended pigment
towood, the pigment stays on the surface.
Wipe off the excess stain and some pigment
remains lodged in recesses created by the
grain of the wood (think of the coarse grain

(left). An oil, varnish or water-based stain is dye and/or pigment in a solvent and binder. The binder
limits the versatility of the stain, keeping most of the colorant on the surface of the wood. So the wood
doesn't get as dark when you wipe off the excess stain (right).
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of oak and how dark it gets) and sanding
scratches. The coarser the sanding scratches
the more pigment lodges and the darker
the result.

Confusionabout dye in stainsis caused
by the different ways it is packaged. Dye can
be used together with just asolvent oritcan
be used, usually in combination with pig-
ment, together with a solvent and a binder,
asis typical in the cans of stain you buy at
home centers.

The binder is a finish used to glue the
pigment to the wood so the particles can't
be wiped offafter the solvent evaporates. All
oil, varnishand water-based stains containa
binder. Oilstains contain oil; varnish stains
contain varnish; water-based stains contain
water-based finish.

The stainsat home centersusually contain
both pigment and dye. Some contain only
pigment. A few contain only dye. But they
all work the same because of the included
binder and provide limited flexibility for
controlling color.

You can thin the stain with the appropri-
ate thinner (mineral spirits for oil and var-
nish stain, and water for water-based stain)
to make the color lighter, or you can apply
anextracoat ortwo after the stain has dried



to make the color darker. But because each
coatbuilds on top of the previous, each addi-
tional coat muddies the wooda little and can
introduce aweakness in the film that might
separate il knocked.

In contrast, dye in a solvent with no
binder doesn't build. Each additional coat
simply dissolvesinto the previous coat mak-
ingit darker and creating the same effect asif
you had used amore intense dye colorin the
first place. Dyes in a solvent with no binder
can create much deeper and richer colors
in wood than dyes or pigments packaged
with a binder.

Stainsthat contain only dye and asolvent
(no binder) are called dyes or dye stains.

Dye has one big downside compared to
pigment, Dye fades in sunlight and fluores-
cent light. So you shouldn't use a stain that
contains dye outside, and you should think
carefully before using the stain on objects that
will be placed near windows orin offices.

You can mix all brands of dye that thin
with the same solvent. Soaslongas the dye
isdissolved in water, forexample, youdon't
have to stay with one brand.

Applying Dyes

Apply adye stain the same as oil, varnish and
water-based stains. Apply a wet coat using
any tool (rag, brush, paint roller, spray gun)
and wipe offthe excess, ormost of the excess,
before the stain dries. As long as you have
prepared the wood well —thatis, sanded out
all the machine marks —and as long as the
wood isn't naturally prone to blotching, you
will always get an even coloring.

Clearly, the evaporation rate of the solvent
inthe dye iscritical for determining the time
you have to remove the excess. Water-soluble
dyes provide the most time. All other dyesare
difficult to remove quickly enough.

Fortunately, dye stains are more forgiv-
ing thanoil, varnish or water-based stains. A
wet coat of dye tends to spread out and level
better so streaks show less. With practice,
you can usually wipe, brush, roll or spray a
dye onto wood and it will spread well enough
to produce an even coloring without wiping
offthe excess.

You can always get a second person to
wipe right after youapply if you want to get
the excess removed from a fast-drying dye.

Types of Dye

There are four types of dye — but you would
rarely use two of them: powdered dyes that
dissolve in alcohol and powdered dyes that
dissolve in petroleum-distillate solvent

These are typi-
cal oil, varnish
and water-based
stains. They are
widely available
and easy to use,
but they can't

::':.u’a\ Tir produce the rich,
t b, et l;‘m-l_:p intense colors
= ?EaE%?-'j.’ - that a dye stain
T e et can.

To dissolve water-soluble dye powders, begin by measuring out the amount of dye and water you
want to use. Suppliers recommend ratios for achieving their standard colors, which are reproduced
in their catalogues or on their web sites. But you can use any ratio to produce whatever color inten-
sity you want.

Combine the water and dye powder in a non-metal container, adding the dye to the water. Then stir
until the dye is totally dissolved. If there is any possibility of clumps of dye powder remaining, strain
the solution. If you want to make an intense color, it’s better to use hot water because you can get more
dye to dissolve. I've never had a problem using tap water, but distilled water is usually recommended.

Apply a dye the same as an oil, varnish or water-based stain. Apply a wet coat of the dye to the entire
surface using any application tool, then wipe off all or most of the excess before the dye dries.
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Water raises the grain of wood, making it feel rough and look dull (right
side of this panel). There are three ways to deal with raised grain: let it hap-
pen with the water-soluble dye, then carefully sand the wood smooth with
#400-grit sandpaper before applying the sealer coat; “bury” the raised
grain with the sealer coat, then sand smooth; pre-wet the wood with water,
let the wood dry, sand it smooth, then apply the stain.

Though “metalized” dyes used in NGR stains are more fade resistant than
water-soluble dyes, they still fade rather quickly in sunlight. The lower half
of this board was exposed to sunlight for six months through two panes of
glass in a west-facing window. From left to right: TransTint concentrated
NGR, Lockwood water-soluble, Arti water-soluble and acetone-thinned
NGR. Clearly, you wouldn’t want to use any of them in sunlight exposure.

(called “oil-soluble dyes”). Alcohol-soluble
dyes are used primarily by people doing
touch-up on furniture, and oil-soluble dyes
are used primarily by manufacturers who
add them to oil-based stains.

The two types ol dye you will almost
always use are powders that dissolve in water
and dyealready in liquid form. In fact, this s
the easiest way to separate and identify them:
water-soluble powders and liquids.

Water-soluble powdered dyes have the
longest history foruse onwood. These dyes
(often called aniline dyes because the frst
dyeswere madle from aniline) were developed
in the late 19th century for use in coloring
textiles. By the end of the century, they were
used in factories to color wood.

Inthe mid-20th century, wayswere found
tomodily (by “metalizing”) the dyesso they
are more [ade-resistant. The emphasisis on
“more” because these dyesstill fade farmore
rapidly than pigment.

Metalized, or “metal-complex,” dyes
are almost always packaged in liquid form
because they are usually dissolved in a sol-
ventthat isn't widely available - glycol ether.
The dissolved dye can then be thinned with
water, alcohol or lacquer thinner (not mineral
spirits or other petroleum distillates).

These liquid dyes are widely available
to the professional finishing trade as “non-
grain-raising” (NGR) stains. If you shop at
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woodworking stores or from catalogs, you
may be familiar with this stain as Solarlux
from the finish supplier Behlen.

NGR dyes sold to the professional trade
are thinned quite substantially with acetone
(they used to be thinned with methanol).
They are ready to spray or add directly to
any finish that thins with water, alcohol or
lacquer thinner.

Throughout my woodworking and res-
toration career I've found these two typesof
dye (water-soluble and NGR) extremely use-
ful. I've used the water-soluble dye powders
to stain wood because these dyes provide
enough “open time” for removing the excess
and getting an even coloring, and they are
easier to manipulate on the wood and avail-
able in many more useful wood-tone colors
than NGR dyes.

I'veaddedliquid NGR dyes toshellacand
lacquer to make toners for tweaking the color
onthe wood when mystaining didn’t give me
exactly what Iwanted. Good wood finishers
and refinishers find toners extremely useful
for matching colors.

The Confusion

Non-grain-raising (NGR) dyes are nowavail-
able to woodworkers in concentrated form
—that is, with the glycol-ether dissolving
solvent but without the acetone thinner.
These dyes are very versatile because they

can be thinned with water and used the same
as a water-soluble powder dye, or they can
be added to water-based finish, shellac or
any finish that thins with lacquer thinner,
tomake atoner.

The packaging can cause confusion, how-
ever. These concentrates are exactly the same
asthe widelyavailable NGR stains. In other
words, thina concentrate with acetone and
you have Behlen Solarlux. So there are still
just two very useful types of dye to choose
from — even though you might find three
packaging options at the store.

Choosing Among Options

If you are making a toner using shellac or
any finish that thins with lacquer thinner,
the NGR type, whether concentrated or
thinned with acetone, is the only one you
can use. Personally, | find myself using the
acetone-thinned NGR becauseatoneralmost
always has tobe thinned a great deal anyway
to maintain control. Otherwise, you risk
building the color on the wood too fast and
getting it too dark.

Ifyouare makingatonerwith water-based
finish, you can use the concentrated or the
acetone-thinned NGR, or the water-soluble
powder. The NGRs are easier to use because
you don't have to do the dissolving. Only if
youwant one of the colorsavailable in powder
form should you choose that type.



Forstainingwood by hand (not spraying),
1 find the water-soluble powders, especially
those from W. D. Lockwood, far more useful
than either of the NGRs fortworeasons. First,
the powder dyes are much easier to lighten
right on the wood if you get the color too
dark. Second, the dyes [rom Lockwood are
available in a much larger choice of colors,
including a great many that reproduce very
accurately those colors we associate with
traditional furniture. (See “W.D. Lockwood
& the History of Wood Dyes.”)

[find the ability to easily lighten or change
the color after the dye has dried invaluable
when trying to match the wood color to some-
thing else — for example, a “paint chip,” an
existing piece of furniture oran already fin-
ished object when replacing a part. Chang-

ing the color means applying another color
that, when combined with the original, gives
you what you want. Doing this darkens the
original color, however, so you often have to
lighten it first, or lighten the result.

The downside of using a powder dye, of
course, is that you have to go through the
extrastep of dissolvingitinwater. Bothtypes
of NGR dye are ready to use. (Keep in mind
that though “NGR”is the acronym for “non-
grain-raising,” this dye raises the grain of
wood ifit is thinned with water)

Also, ifyouare brushing water-based fin-
ish over awater-soluble dye that redissolves
easily in water, you have to apply a barrier
coat of another finish (shellac, varnish or
lacquer) oryouwill drag the colorand cause
streaking,

Manufacturers rarely
tell you what colorants
they use in their oil,
varnish or water-based
stains. To determine
this, let the stain sit
undisturbed on a shelf
for aweek or more.
Theninsert astirring
stick into the can. If the
stick becomes colored
near the surface, the
stain contains dye. If
you have to go to the
bottom of the container
to pick up a colorant, the
stain contains pigment.
If both, as in this exam-
ple, the stain contains
both dye and pigment.

I stained this maple
board with a Lockwood
water-soluble dye. After
letting the stain dry, I
applied a second coat to
the left side and wiped
the right side with awet
cloth. Two applications
deepen the color signifi-
cantly without muddy-
ing the wood. Wiping
with water removes a
significant amount of
color, lightening the
wood. I find the Lock-
wood brand of dyes the
most versatile because
they are the easiest to
lighten.

For more information about the dyes
available in most woodworking stores and
catalogues, go to the web sites of the two prin-
cipal suppliers at www.wdlockwood.com
and www.homesteadfinishing.com.

W. D. Lockwood
& the History
Of Wood Dyes

yes were developed in the late

19th century for use in the tex-
tile industry, but it didn’t take long for
furniture manufacturerstorealize they
could use the dyes also.

Early American and British repro-
duction furniture was very popular
atthattime. Butthe colors of the new
wood didn’t match the colors of 100-
or 200-year-old oxidized wood. The
easiest and most transparent way to
make the new wood the color of the
old was with dye.

W. D. Lockwood was started in
1895 in New York City by a chem-
ist, a practicing wood finisher and a
business entrepreneur, none of whom
were named W. D. Lockwood. The
company has always been located in
lower Manhattan and may have been
the first to adapt the textile dyes for
use on wood.

Lockwood’s business model was
(and still is) to buy dye powders from
the large dye manufacturers such as
BASF and blend them to the color
specifications of furniture manufac-
turers, many of whom were making
reproduction furniture.

Hundreds of wonderful wood-tone
formulas dating back to 1895 are con-
tained in Lockwood's files, with about
85 water-soluble examples availableto
wood finishers. Examples of the colors
include: Tudor Oak, Flemish Brown,
Jacobean, Antique Cherry, Sheridan
Mahogany and Phyfe Red.

Lockwood also has many alcohol-
and oil-soluble colors blended to imi-
tatetraditional wood tones. None are
“metalized” NGR dyes.

Many woodworking catalogues
and some stores stock Lockwood
dyes. One company, Woodworker’s
Supply, labels their Lockwood dyes
“Moser” dyes.
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Wipe, Don't Brush

Wiping is an efficient way
to apply stain.

taincan be applied to wood in many ways,

but except forsprayingand dipping, wip-
ing is the most efficient method.

Wiping s fast, almost as fast as spraying
(without the downside of having to clean
the spray gun). Wiping is also every bit as
effective asbrushing in all situations except
possibly getting the stain into recesses such
asinside corners, fluting, deep carvings and
the like.

Don't get me wrong. I'mnot against brush-
ing stains. [ just don't see why anyone would
doit, especially on large surfaces, and even
more especially, when using any stain other
than aslow drying oil-based stain. All other
stains, including water-based, lacquer and all
the dye stains, dry too rapidly to allow time
to both brush on and get wiped off of large
surfaces before the stain begins drying,

The Basics

The basic rule for getting good results with
any stain is to apply a wet coat and wipe off
the excess before it dries.

You can use any tool —rag, brush, paint
pad, roller or spray gun —to apply the stain.
You caneven dip the object into stain or pour
the stain onto the wood and spread it around.
It's only important that you wipe off all the
excess before the stain dries.

Il you let the stain begin to dry in spots
before wiping off, you will get a type of
blotching that is different from the blotch-
ing caused by uneven densities in woods
such as pine, cherry and birch. You'll get a
blotching caused by thick dry spots of stain
next to clean areas where the still-wet stain
wipes off easily.

Il you're brushing one of the fast drying
stains, not only might you cause blotching
when you wipe off the excess, you may get
lap marks caused by brushing more stain
over stain that has dried.

Brushingis the slowest method of apply-
ingstain. Sonot only might you get blotching
or lap marks, you're also wasting time.

It's more efficient to wipe stain than to
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The most efficient method of applying stain is
to wipe it on using a soaking-wet cloth. Notice
on this stereo cabinet, which was made without
a back, that I'm not having any problem getting
the stain into inside corners.

brush it, and you're less likely to have color
problems.

The Exception
There is one exception, however. Brushing
can be more efficient for getting stain into
inside corners and other recessed areas.
Touseacloth (orevenasponge) success-
fully requires getting it very wet. I've noticed
that many woodworkersresist, forsome rea-
son, getting their cloth wet enough so the
stain flows into recessed areas. If thisisyour

An oil-based stain dries slowly, which allows
plenty of time to get the excess removed with
aclean cloth before the stain dries. Had I been
using a faster drying water-based, lacquer or
dye stain on such a large object, I would have
had a second person following closely behind
my application wiping off. It’s not important to
apply or wipe off with the grain as long as you
wipe off all the excess. But on critical surfaces
such as tabletops I typically make my last wip-
ing-off strokes go with the grain just in case.

The grain will disguise any streaks I may leave.



problem, you can solve it by having a cheap
throwaway brush handy to quickly work the
stain into the hard-to-get-to places.

But a brush is unnecessary. You can get
stain everywhere withacloth aslongasitis
soaking wet. In my years of refinishing old
furniture, most of which required staining, I
don't remember everusingabrush toapplya
stain. And I rarely used a spray gun because
of the time involved in cleaning the gun.

lalmost always used, and continue to
use, a very wet cloth,

Fast Drying Stains

Most woodworkers use oil-based stains,
which dryso slowly it’s rare to have wipe-ofl
problems. But some use water-based stains,
some use dye stainsand many professionals
use lacquer stains.

Water-based stains (all stains that list
water for clean-up) dry hard as quickly as
the water evaporates. This can happen very
rapidly in hot temperatures.

Dye stains (for example, Lockwood,
Moser, TransTint and Solar-Lux) dry as
quickly as the dye solvent, usually water,
alcohol or acetone, evaporates. Again, they
dry much fasterin warm temperatures.

Professionals typically apply lacquer
stains onto large surfaces such as kitchen
cabinets by having one or two employees
following right behind the application per-
son wiping off the excess stain with large
cloths.

You candothe same, of course, by getting
a [riend to follow after you apply.

But you still wouldn't brush on the stain.
Attempting to brush one of these fast drying
stains onto a large surface is a sure ticket for
uneven coloring.

B AT i -
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Modern VOC laws have led some stain manu-
facturers to replace solvent with oil, sometimes
linseed oil, which can spontaneously combust.
To be safe, always drape oil-stain-soaked rags
over a trash can or other object to dry out and
harden before disposing them.

Brushing a stain thick, as has been promoted in
a television ad, and not wiping off the excess,
leads to a poor bond.

The way to test for good adhesion is to score
the stain and finish (on scrap) with a razor
blade in a cross-hatch pattern with the cuts
about /16" apart. Then press masking tape
overthe cuts and lift it quickly. If the cut lines
remain fairly clean, the bond is good. If the tiny
squares lift with the tape as they do here on this
stain that was brushed and not wiped off, the
bond is very poor.

(If you find yourself with some dried
patches of stain, quickly apply more stain,
maybe to smaller areas at a time, and work
faster to get the excess removed. The addi-
tional stain will dissolve what is there.)

Why People Brush

1 can think of only two reasons woodwork-
ers brush rather than wipe stain onto their
projects: cleanliness and the Minwax tele-
vision ad.

It’s cleaner to brush than to wipe with a
cloththat drips onto the floorand even onto
your clothes if you aren't careful. But drips
can be cleaned up, and you can wear old

Lacquer, water-based stains and dye stains dry
rapidly. So they could lead to this type of blotch-
ing if some of the stain dries before you have
time to get it all wiped off.

If you don’t get your cloth wet enough with
stain, you'll have trouble getting the stain into
recesses. You can always use abrush to help
do this.

clothes oran apron for protection.

Cleanliness is not an excuse for brush-
ing stain.

Cleanliness can't be the only reason for
brushing, however. For many years I've
taught hands-on finishing and restoration
classes and watched with amazement as
virtually everyone in the class pulled out
abrush (usually a foam brush) for applying
their stain. Why aren't they using a cloth?

A surprising number have explained
that they thought a brush was the best tool
because they saw one used on a television
ad, which has run off-and-on for years (and
hopefully will be taken off the air by the
time you read this). Thisad shows someone
slowly brushing a stain onto a panel, each
stroke lined up perfectly side-by-side with
the previous, and no trailing off as the brush
runs out of stain.

Looks easy—butit'salmost impossible to
do. You can't keep brush strokes lined up so
perfectlyand you can't control the release of
the liquid stain so exactly over any significant
length. Plus, a thickly applied stain (no wip-
ingolfisshown) willusually crack and result
in peeling if struck by a blunt object.

Tobe fair, Minwax does present the option
ofwiping on the stain in the instructions on
its cans —but the accompanyingillustration
still shows brushing.

Allthisaside, the basic question remains:
Why brush when it’s so much [aster to
wipe?
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Battling Blotching

Using wood conditioner
and gel stain to reduce
blotching.

he worst single thing that can happen

in wood finishingisblotching—that is,
uneven stain coloration caused by uneven
densities in the wood. Blotching is the only
problemthat can't be fixed, even by stripping
and starting over. You have tosand or plane
off as muchas /32" of wood to get below the
dark areas.

In woods such as pine, spruce, fir,aspen
and alder, blotching is almost always quite
ugly. Inwoods such as cherry, birch and soft
maple, blotching is usually ugly but can be
attractive. In woods such as walnut, curly
maple, bird's eye maple and most burls,
blotching is usually very attractive. Woods
such as oak, ash and mahogany don't tend
to blotch.

Ofall these woods, pine, whichis the first
wood used by most beginning woodworkers,
blotches worst. So I'm going to use pine for
my illustrations here. But almost everything
that applies to reducing blotching in pine
applies equally to the other woods.

There are two widely available products
that reduce or eliminate blotching: wood
conditionerand gel stain. Wood conditioner
is marketed to solve the blotching problem,
but the directions on most cans don't lead to
acceptable results. Gel stain isnot promoted
tosolve the blotching problem so most people
dontunderstand its value, but in many cases
gelstainisthe best producttouse. Let'slook
at each of these products in some depth.

Wood Conditioner

Wood conditionerisavery simple product.
Most brands are one part alkyd or polyure-
thane varnish thinned with approximately
two parts mineral spirits (paint thinner). You
can easily make your own.

(Water-based wood conditioners also
exist, butl don't see aneed for them because
water-based stains don't cause the same
degree of blotching oil-based stains do. The
water-based wood conditioners cause more
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The instructions on the cans of Minwax and Olympic Wood Conditioners say to apply a stain “within
two hours” of applying the wood conditioner. Varathane’s web site, www.woodanswers.com, says to
apply the stain quickly “before the conditioner dries,” but Varathane says on the can to wipe off the
excess and then “allow the conditioner to penetrate for 30 minutes before staining.” Talk about contra-
diction! The instruction that works best is to wait overnight.

problems than they solve because of grain
raising. If you want to use a water-soluble dye
and you're applying a solvent-based finish
over it, you can use a varnish-based wood
conditioner without any problem.)

Theeffect of thinning the varnish finish
isto reduce the “solids” —that is, the ratio
of finish to thinner — enough so the wood
doesn’t get totally sealed. When a stain is
then applied, it still colors the wood near the
surface but is prevented from going deep in
those areas that will blotch.

The equivalent product used by most
professionals spraying lacqueris called a
washcoat. It is most often lacquer thinned
to about the same solids content as wood

conditionerand sprayed on the wood before
astainisapplied. Wood conditioner is thus
equivalent to whatis used in the best furni-
ture factories—with one big exception. Lac-
querdries within 15 minutes while varnish
requires overnight.

It’s here that the directions on the cans
of wood conditioner cause so many wood-
workers to experience failure when using
this product.

The directions on the cans call for the
stain to be applied within two hours of apply-
ing the wood conditioner. Because two hours
ismuch too little time for varnish to cure, the
stain just mixes with the still-liquid wood
conditioner and still penetrates deeper in

Professionals used thinned lacquer as a wash-
coat instead of wood conditioner. Lacquer
dries very rapidly so it is thoroughly dry before
astain is applied. The result is that a lacquer
washcoat is very effective at reducing blotching
(as shown at right).

Liguid oil-based stain (left) causes consider-
ably worse blotching than liquid water-based
stain (right) because water-based stain doesn’t
penetrate as deeply. So there is less need to

use awater-based wood conditioner under a
water-based stain.



The sequence of steps on this panel tells the story of wood conditioner.

In the far left section, I applied a common pigmented oil stain directly to
the wood. I then applied the most widely available brand of wood condi-
tioner to the rest of the board. I applied the same stain to the second section
immediately, the third after 10 minutes, the fourth after two hours and the

but even.

rightmost section the next day. You can see that the longer I wait before
applying the stain over the still-wet wood conditioner the more pronounced
the blotching, and that the blotching isn't removed until I let the wood con-
ditioner dry overnight —at which point the coloring is considerably lighter,

some areasthan others. The result is blotch-
ing—justalittle less severe because the stain
is now diluted.

To achieve the same degree of success
professionals do with their lacquer, you must
allowthe wood conditionertodry thoroughly
before applying a stain.

Using a Wood Conditioner

To reduce and maybe eliminate blotching
withawood conditioner, begin by applyinga
wetcoatusingabrush orrag. A brushisbetter
forachievingan even thickness. Instructions
usually say towipe offthe excessafter five or
10 minutes, but enough of the thinner will
have evaporated and the rest of the wood
conditioner penetrated by that time, so there
won't be anything to wipe off.

After overnight drying (or at least six to
eight hours), apply the stainin anormal fash-
ion: Wipe or brush on a wet coat and wipe
off the excess before the stain dries.

Though wood conditioner applied in
this manner will eliminate most orall of the
blotching, it will also cause the color to be
much lighter because the stain is prevented
from penetrating very deep into the wood. To
create adarker coloring, you can leave some
of the excess stain on the surface or apply a
second coat after the first dries (which has
the same effect as leaving more stain on the
surface.) Just don't leave so much stain that
you muddy the wood or cause streaking.

Gel Stain
Gel stainisregular oil- orvarnish-based stain
that hasbeenthickened. Thought ofanother
way, gel stain is gel finish with pigment, and
sometimes dye, added. Thickening regular
oil- or varnish-based stain reduces the ten-
dency of the stain to flow into the wood, so
blotching is reduced or eliminated.

You can easily make your own gel stain
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The liquid stain Iapplied (left) caused blotch-
ing, but the gel stain (right) didn’t. You can see
the deep penetration in the blotched areas after
a pass with a handplane.

by adding pigment colorant to any varnish-
based gel finish.

Apply gel stain justas you would a liquid
stain. Wipe or brush on a wet coat (wipingis
faster) and wipe offthe excess before the stain
dries. Gel stains dry much faster than most
liquid stains, so youneed to work faster, work
on smaller areas at a time, or get a second
person to wipe off soon after you apply.

Justaswithliquid stain, youcan wipe or
brush inany direction, butit'sa goodideato
make yourlast wiping-off strokes go with the
grain of the wood so that any streaking you
might accidentally leave will be disguised,
not highlighted, by the grain.

Il the gel stain leaves the wood a lighter
shade than youwant, leave alittle of the stain
onthe surface, but not somuch that you cause
muddying or streaking,

How Factories Do It
Unfortunately, neither gel stain nor wood
conditioner (even when used properly)
totally eliminate blotching, which is the
reason I've used the word “reduce” so much.
Sowhat do furniture factories do to achieve
such good results?

Factories put most of the color on top

On this panel, I applied a gel stain (left) and a
liquid stain over a wood conditioner that had
dried overnight (right). You can see that both
procedures were fairly effective, but the gel
stain created a darker coloring. Gel stain also
requires only one step versus two when using
wood conditioner.

You can easily make your own wood condi-
tioner by thinning one part alkyd or polyure-
thane varnish with two parts mineral spirits.

of sealed wood using toners and glazes. A
thinned NGR dye stain is usually sprayed
first to add definition to the wood, then the
wood issealed. This is followed by some
combination of steps using glaze, which is
very similar toagel stain, and sprayed toner,
which is highly thinned finish with a little
pigment or dye colorant added.

Mostof the coloris put in the finish rather
than into the wood, so the tendency of the
wood to show blotching is overcome. The
coloring is fairly even.
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The Pine Problem

Strategies to make this
blotchy wood behave.

Pine isthe first wood used by most begin-
ning woodworkers. Itis widely available,
relatively inexpensive and one of the easi-
est woods to cut and shape using common
woodworking tools.

But pine may be the most difficult wood
to finish. Sowhat beginsasan enjoyable cralt
experience, making some type of decorative
or useful object, all too often ends up asa
nightmare. It doesn’t have to be this way, of
course, butit does require some knowledge
of the peculiar characteristics of pine and
how to handle them to avoid it.

Pine is difficult to finish nicely for the
following five reasons:

> The near-white, spring-growth wood
is much softer than the orange, summer-
growth wood. So hand-sanding without
backing the sandpaper with a flat block
“grooves out” the springwood and creates
ridges that aren't easily visible until after the
finish is applied.

» Because ofitslower density, the spring-
wood absorbs much more finish than the
summerwood, so an extra coat or two of
finish often has to be applied to get the sheen
even —especially when you are using non-
film-building finishes such as oil.

» As it ages, pine darkens to a warm
orange color, so colored wood-putty and
wax fillings that originally matched perfectly
stand out noticeably after a year or two.

> The different densities of the spring-
wood and summerwood impact the coloring
ofastain. The solt springwood absorbs stain
easily and can become quite dark while the
dense summerwood absorbsalmost nothing
and stays about the same color. The result
is “grain reversal” that can be quite unat-
tractive, depending on the specific boards
or veneers being used.

> Uneven coloringshows upmuch worse
in the form of “blotching,” which is uneven
stain coloring spread randomly over the
wood. Blotching is easily the most serious
problem in wood finishing because it’s the
only problem that can’t be fixed —even by
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Pine is notorious for the uneven way it takes stain. This Southern yellow pine board was handplaned
to perfect shimmering flatness and a liquid walnut stain was applied. The board experienced both
grain reversal and significant blotching. In other words, the problems occur with even the most careful
preparation.

strippingand starting over. And pine is one
of the worst woods for blotching.

The Solutions
The solutions to the first three problems
listed above are pretty obvious.

Toavoid grooving, use a flat cork, rubber
orwood blockto back your sandpaper, oruse
a pad or random-orbital sander. On non-flat
surfaces that have to be sanded by hand, use
the thickness of folded sandpaper to help
avoid grooving out the springwood.

To get the sheen even between spring-
wood and summerwood, you may need to
apply more coats of finish than you do to
other woods. If you sand the early coats
smooth using [ine-grit sandpaper, you'll
achieve an even sheen quicker.

Unfortunately, there’s no good solution
for avoiding the development of color dif-
ferences between pine and a filling, other
than to not fill at all. Even stained pine will

darken some. You can always color your
fillingalittle darker so it won't stand out so
muchaltera fewyears, but then it will stand
out at the beginning.

The last two problems, grainreversal and
blotching have similar causes — the stain
penetrating more in some areas of the wood
than others—sothey have similar solutions.
The three best solutionsare touse agel stain,
washcoat the wood belore staining or spray
atoner alter sealing the wood.

Use a Gel Stain

Forall non-production situations, using a gel
stain s, by far, the easiest and most predict-
able of the methods for avoiding blotching
and most grain reversal.

Gel stains are regular stains that have
been thickened sothey don't flow readily. As
aresult, all the stain stays near the surface
of the wood so the coloring comes out fairly
even. Youstill need to wipe off the excess of



course, just as with liquid stains, or you'll
get an uneven coloring caused by the stain
itself rather than the wood.

Gel stains have an interestingand amaz-
ing history. They have been around for half
a century, but the few manufacturers that
made them didn’t realize their benefit.
Despite these stains being relatively messy
to use (compared to liquid stains), they were
marketed as “easy to use,” and that was it —
never a mention about avoiding blotching,

In the 1990s, woodworking magazines
began publishingarticles promoting gel var-
nishesand gel stainsasbeing easy touse, cre-
ating alarge market for these products. Many
more manufacturers then began making gel
stains, and they’re now widely available. But
incredibly, there’s still not one manufacture
thatstates on their containers that this stain
solves the blotching problem!

Toadd confusion to the issue, anumber
of magazine articles have suggesting several
additional steps be taken before applyingthe
gel stain. These steps don’t hurt anything,
but they aren’t needed. Unless you have a
reason to use one of the methods described
below, you'll find that a gel stain used by itself
is your best bet for staining pine.

Use a Washcoat

Awashcoat isany finish thatisthinned fairly
significantly and applied as a first coat to
partially seal the wood and retard stain pen-
etration. Commercial products called “wood
conditioners” are washcoats.

In the furniture industry, washcoats are
usually thinned lacquer or sanding sealer.
Experimentation is done to determine how
much to thin and how much toapply so the
stain producesthe desired appearance. If you
don'talso experiment yoursel, you won't be
successful at preventing blotching using a
washcoat. If you've used a wood conditioner,
especiallyif you've followed directions, you
know what I mean.

Wood conditioners aren’t the best solu-
tion for pine anyway because gel stains are
much more predictable. Many manufactur-
ersnow make both products. I believe they
should change their marketing practices
and promote gel stains as the solution to
blotching in pine.

Spray a Toner

Atonerisafinishwithalittle pigment or dye
added. Toning is always done over asealed
surface —that is, over at least one full coat of
finish. (If you were to apply a toner directly
to the wood, it would be staining.) Toners

cause no blotching or grain reversal because
all the color is blocked [rom the wood, but
toning looks different than staining because
the figure of the wood is hidden to some
degree, rather than highlighted.

You can make your own toner by add-
ing pigment and/or dye to any finish and
thinning it enough (usually about four-to-

six parts thinner) so you have control and
can build the color slowly. Otherwise, you
might cover so quickly that youare, ineffect,
painting.

Tonersusually have tobe sprayed because
it's very difficult to avoid noticeable brush
marking. lf youdon'thave aspray gun, you
can use an aerosol toner.

Liquid stains penetrate
unevenly into pine

and produce a blotchy
appearance (left). Gel
stains don't flow or pen-
etrate readily, so they
stay near the surface
and produce more even
coloring (right).

With some experimen-
tation using a wood
conditioner, I was able
to prevent most of the
blotching (right), but I
also lost most of my col-
oring. I applied the same
stain over the wood
conditioner and directly
to the wood (left).

Blotching can be
avoided entirely by
toning the wood, but
toning (right) produces
avery different appear-
ance than staining (left)
because toning intro-
duces the same amount
of color everywhere. I
used the same stain on
both sides.
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The Challenge of Cherry

Some straight talk about
cherry and blotching.

hen T opened my furniture making

and restoration shop in 1976, the
woods considered best for high-end furniture
were walnutand mahogany. Of course, oak
and maple were also used, and sometimes
cherry.

Ashad been the case through the previous
three centuries, cherry wasstill thought of as
the poor man's substitute for mahogany. The
coloringissimilar, but mahoganyhad always
been considered the higher-quality wood.
Alarge part of the reason is that mahogany
colors evenly and cherry blotches.

Blotching isuneven coloring with appar-
ently different and often poorly understood
causes in ditferent woods. In the case of
cherry, the blotching occursunder astain, of
course, butalsoifa clear finish is applied.

Times have changed since the 1970s, and
cherryisnow the favored wood with a great
many woodworkers. Mahogany is hardly
even considered for use anymore, and neither
is walnut very popular. But cherry still has
the blotching problem and everyone wants
to know how to deal with it.

A Secret Solution?

Magazine editors like to please theirreaders,
soyouseelots of articles addressing the ques-
tion of how to avoid blotching in cherry.

The method for reducing (not elimi-
nating) blotching under a stain is widely
understood. Simply apply a washcoat before
applying the stain. A washcoat isany finish
thinned toabout 10 percent solids: that is,
varnish thinned withabout two parts paint
thinner, shellac thinned toa "M-pound cut,
orlacquerthinned withabout 11/2 parts lac-
quer thinner.

Once you have allowed the washcoat to
dry thoroughly (especially critical when
usingaslow-drying varnish washcoat com-
monly sold as “wood conditioner”), a stain
penetrates very little so blotchingis reduced.
Less penetration limits the darkening of the
wood, however, so there's a trade ofl. Stain-
ing s less effective.
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All clear finishes cause blotching in cherry. The finish on this cupboard is boiled linseed oil topped with
lacquer. The linseed oil darkens as it ages, so the color of the cherry will deepen more quickly than
with other finishes. The lacquer provides better protection and shine. If you combine linseed oil with
another finish, be sure to let the linseed oil cure thoroughly before applying the other finish— at least a
week in a warm room.

Butcherry blotcheseven without astain.
Allclear finishes (even shellac, which s often
promoted asan exception) blotch cherryand,
ol course, so doesawashcoat. [tseems there’s
no way to totally avoid the blotching,

This hasn't, however, stopped magazines
over the years from keeping the possibility

alive, hinting that there might be a secret
method somewhere.

Not Always

One of the joys of woodworkingis that we get
to work with so many different woods, each
ofwhich hasits ownspecial characteristics—



The left side of this cherry panel was washcoated, then a common cherry Cherry doesn’t always blotch. It depends on each specific board. Both of
stain was applied to both sides (there is no stain on the middle stripe). these panels were finished with a clear finish—no stain. The left panel
Notice that the washcoat reduced the intensity of the blotching a little but didn’t blotch and the right blotched severely.

didn't totally eliminate it. The washcoat also prevented the stain from col-

oring the wood as much.

some of which we like and some we don't.
Cherry machinesverynicelyand hasan espe-
cially pleasant aroma, but it blotches.

At least it usually blotches. Just as with
pine and birch, which are also notorious
for blotching, the blotching in cherry and
whether it looks nice or not depends on
the particular board. Some boards blotch
in a particularly ugly way. Some blotchina
beautiful way — often referred to as curly or
mottled. And some don't blotch at all.

Unfortunately, no wood supplier grades
cherry (orany other wood for that matter) by
it'sblotching characteristics (though veneers
are graded for curlyand mottled). Wood sup-
pliers grade wood for the number and size
of its knots.

Soyou have to figure out for yourselfhow
the cherry you are using will finish. Thisis
much easier to do with surfaced cherry than
with rough lumber.

With both situations, the easiest way to
see how a [inish will look on the wood is
to wet the wood. Wetting gives almost the
same appearance as a finish does, the differ-
ence being that the wetting evaporates and
afinish turnstoasolid makingthe coloring
permanent.

You can use any liquid, but non-grain-
raising liquids such as mineral spirits, alcohol
and lacquer thinner are usually best, espe-
cially on surfaced wood.

Aging & Darkening

Besides blotching, another quality of cherry
isthe tendency of its heartwood to darken as
it ages. The darkening is brought about by
exposure to oxygen and light. Light acceler-
atesthe process, especially UV light, such as
sunlight and fluorescent.

The easy way to test for blotching is to wipe the surface of unfinished cherry with a liquid. Any liquid
will work, but solvents such as alcohol, mineral spirits and lacquer thinner are best because they don't
raise the grain like water does. It's much easier to see if a board will blotch when the test is done on
surfaced cherry than on raw, unsurfaced cherry.

Cherry darkens as it ages due to exposure to oxygen and light. This 60-year-old chest has taken on the
rich rust-red color typical of old cherry. Notice that the darkening has served to mute and disguise the
darker blotching somewhat as the lighter colors have darkened to blend.
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As cherry darkens, the blotching
becomes muted — that is, the lighter non-
blotchy areas darken to the color of the
darker blotchy areas. So time doesa pretty
good job of disguising blotching in cherry.
This is the reason I've always believed that
the best way to finish cherry, if your goal
is to make it look like old cherry, isto let it
get there naturally.

You can always accelerate the darken-
ingallittle by placing the ready-to-finish or
already finished wood in the sunlight fora
few days. This will darken the heartwood
a little, but it will still take years to reach
the rust red of old cherry.

If you want to achieve the rust-red color
immediately, and are using non-blotchy
cherry orare willingtolive with the blotch-
ing, the mostaccurate way todosoistostain
the wood with a cherry dye stain. The most
accurate color I've found is W.D. Lockwood'’s
“antique cherry” water-soluble dye stain. But
keep in mind that the wood will still darken

under the stain, giving you a result you (or
your customers or descendants) may not be
so pleased with alter several decades.

How Factories Do It

If you've ever looked at factory-finished
cherry furniture, you've surely noticed that
it doesn't look like old cherry. It's usually
considerably darker, sometimes so dark and
opaque itseven difficult to see that the wood
is cherry. Butit’snot very blotchy.

Cherry furniture manufacturers solve
the blotching problem by putting most of
the color on top of the wood rather than
in it. Instead of using stains, they get the
color with glazes and toners. Glazes are
thickened stain applied in between coats
of finish. Toners are the finish itsell with
the color (usually dye) added. Toners are
always sprayed.

The end result is reduced blotching
because it is covered over. Though there’s
noreason you couldn’t finish cherry in this

manner yoursell, the look attained is not
what most woodworkers want.

Conclusion

Here’sthe bottom line on cherry: Most boards
blotch when stained, and also when finished
withoutastain. There’sno way to avoid this,
other than finding boards (or veneer) that
don't have the tendency.

Over time the blotching is muted as the
heartwood darkens naturally to a rust-red
color. If you choose, you can get to this color
immediately by staining withacherry-colored
dye stain. But in time the wood will darken
further underneath the dye.

You can also add color and disguise the
blotching with glazes and toners, but you
can't achieve the rich, transparent rust-red
look of old cherry this way.

The only way to get the old cherry look
is to finish with just a clear finish, any sol-
vent-based clear finish, and let the wood
age naturally.

Because the darkening of cherry is accelerated by light, you can place your
sanded parts in sunlight for a couple days (as I did with the left half of this
panel) and achieve some degree of darkening to begin the process. The bot-
tom half has a clear finish applied. The middle stripe is where some of the

UV passed through the masking tape.

Furniture factories disguise blotching by using glazes and toners to put
most or all of the color in the finish rather than in the wood. This creates a
diffevent appearance than naturally aged cherry.
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If you are using relatively non-blotchy wood
or are willing to live with the blotching, you
can achieve a color very close to aged cherry
immediately by using a cherry dye stain
(left). Lockwood “Natural Antique Cherry”
water-soluble dye (also sold as Moser “Nat-
ural Antique Cherry”) provides the most
accurate coloring in my experience. These
dyes are available by mail order from many
suppliers. But keep in mind that the color of
the wood under the dye will still darken and
result in a much darker coloring than you
may want after anumber of years.



Finishing Walnut

Unlock the awesome
beauty of this classic
cabinet wood with simple
finishing techniques.

hough American black walnut has lost

some of the popularity it had a decade
ortwoago, it remains one of the easiest of all
woods to finish, primarily because almost
every possible stain, finish or other decorative
material looks good on it—even the non-film-
building finishes, waxand oil.

All wood stains, whether pigment or
dye, look good on walnut, and most tend to
make the wood, which has a naturally cold
caste, lookwarmer. The pores of walnutare
relatively tight for an open-grained wood,
and they look good kept “open” with very
thin finishes and also filled to a mirror-flat
appearance. Two-part bleach can be used
to make walnut nearly white (it can then be
stained to whatever color you want), and
black dye stain can be used very effectively
to “ebonize”it.

The only finishing product I can think
of that doesn’t always look good on walnut
is water-based finish, which tends to make
the wood look flatand washed out. But even
this can be overcome by applying a stain
first. The rich colors are then brought out
by the finish.

Choosing a Finish

The three primary qualities youlook forin a
finish are ease-of-application, durability and
color. Considerations ofapplication ease and
durability are the same for walnut astheyare
forall finishes.

Oil and wax are the easiest finishes to
apply because you wipe off all the excess.
So there aren’t any runs, brush marks or
orange peel, and dustisn’ta problem. Oil-
based varnish and polyurethane are the
most difficult finishes to make look nice
because they dry so slowly that runs have
time to develop and dust has lots of time to
become embedded. All other finishes fall
in between.

Walnut is a classic wood that’s easy to make look good with just about any type of finish.

Oil and wax are also the least durable
finishes because they never get hard. Shel-
lac, lacquer and water-based finish are next,
and oil-based varnish and polyurethane are
the most durable common finishes. Cata-
lyzed lacqueris also very durable, but it is
used primarily in professional shops and
factories.

Coloristhe finish quality that hasspecific
meaning for walnut. Some finishes darken
wood more than others, and other finishes
add ayellow (actually more of an orange) col-
oring to wood. In my opinion, walnut looks
best with this warmer orange tone.

Clear wax is the only finish that doesn't
darkenwood. Oil finishestend to penetrate
and darken wood more than faster drying
finishes such as lacquer. Along withorange
(amber) shellac, varnish and polyurethane,
oil finishesalsoadd more yellowing than do
other finishes.

Water-based finishes darken wood but
they don't add yellowing. Blonde or clear
shellac, nitrocellulose lacquerand catalyzed
lacquer add some degree of yellowing, but
not as much as varnish and polyurethane.

You can clearly see that there are real
choices to be made with [inishes, but all
look good on walnut depending on your
priorities.

Choosing a Stain

Allstainslook good on walnut, too. Though
walnutblotchesalittle, it does soinaway that
most people find attractive. So blotching, the
ugliest effect that can occurin staining, isn't
a problem with walnut.

The question iswhether tostainatall, and
there is a widespread feeling in the wood-
working community that wood, especially
ahigh-quality wood such as walnut, should
not be stained. Maybeit'sallrightin factories
where boards are glued up randomly, but
woodworkers can pick and choose boards
and arrange them to achieve maximum
beauty. Why would anyone want to stain
walnut?

I have two answers: one general to the
broader question of staining and the other
specific to walnut itsell.

Amateur wood finishers in the United
States suffer greatly because finish manu-
facturers are so sparse (and often inaccu-
rate) with the information they provide on
their cans, and woodworking magazinesand
books haven't filled the void — publishing
much too much information that is contra-
dictory and therefore confusing. Asaresult,
most woodworkers don't feel comfortable
with stains, finding them the cause of too
many problems.
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Walnut resembles ebony when dyed black (left), and it can be bleached
almost white (right).

-

Varnish applied to the left side of this walnut board adds a warmer color-
ing than does water-based finish applied to the right side.

Implied, hereisthat woodworkers would
not be so adamant against staining if they
had control of the process.

Specifictowalnut, it has a colder natural
coloringthan most woods and almost always
looks warmer with astain, evenifit'snothing
more than an off-the-shelf “walnut” stain.

Dealing with Sapwood

The walnut stain
applied to the right side
of this walnut board
adds warmth to the
normally cold coloring
of walnut.

If walnut hasa problem, it is the sharp color
contrast between heartwood and sapwood
—and stains can be used effectively to blend
these colors. The easiest method isto apply
a walnut dye stain to the entire surface. But
a more effective method is to apply a “sap
stain” to the sapwood before applying awip-
ing stain. These methods can also be used,
of course, to blend white woods like maple
and poplar to walnut.

Sapstains aren't widely available, butit's

walnut board is fairly
effective at blending the
sharp contrast between
sapwood and heart-
wood.

The dye stain applied
to the right side of this

easy to make the stain yoursell. Justadd a
little black dye stain to walnut dye stain (any
type willwork) soit becomes “offblack.” The
amount youadd will vary depending on the
strengths of the particular dyes you're using,
but thinkin terms of 10 to 20 percent black
to beginwith and adjust from there. Practice
on scrap wood to get the feel.

[Usbest toapply the sap stain by spraying
so you don't leave a sharp line at the inter-
section of sapwood and heartwood, but you
can use a brush or cloth if you “feather” the
stain onto the heartwood. A little sap stain
getting on the heartwood isn't a problem as
long as the stain is feathered out because it
will be disguised by the next step.

When the sap stain is dry, apply an oil-
based, walnut wiping stain, which won't
cause problems with any dye stain, to the
entire surface. Finally, when thisstainisdry,
apply the topcoat finish of your choice.

American black walnut is considered
the king of woods for its beauty and work-
ing qualities, and it should receive the same
acclaim for its finishing characteristics.

Bare wood
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Sapstain Sapstain plus
wipingstain

A more effective method of blending sapwood with heartwood is to apply a sap stain (first colored
column from the left), then apply a walnut wiping stain and finally apply a finish.

Sap stain plus
wiping stain
plus finish







Glazes & Glazing Techniques

One of the oft-forgotten
tools in finishing is
glazing. Here’s how

to get started with this
handy technique.

lazingisthe actofapplying, then manip-

ulating, coloroverasealed surface. The
color can come in many forms, including
common stain, oil color, Japan color, univer-
sal-tinting color, oraspecially made product
called “glaze.” A glaze is simply a stain that
is thick so it stays where you putit, even on
a vertical surface. Gel stain, for example,
makes a good glaze.

Note that it’s the position of the colorant
in the order of finishing steps — over at least
one coat of finish, but undera topcoat—that
defines glazing. Youdon't have to use a glaze
to be glazing. On the otherhand, evenifyou
are usinga glaze, you are staining, not glaz-
ing, if you apply it directly to bare wood.

Though it’s easy to do, glazing is still a
sophisticated decorating technique because
of the many effects you can create. These
include adding depth to three-dimensional
surfaces such as raised panels and mould-
ings, faking the wearand dirt accumulation
associated with age, adding definition to
painted surfaces, adjusting color after the
actual finishing has begun, and creating faux
(fake) grain or other decorative patterns.

Besidesitsease, glazingisalso one of the
most forgiving steps in finishing, You can
actually practice on the wood you're finish-
ing,and ifyoudon' like the effect you get, you
canremove the glaze and start over without
damaging any of the finish.

Though theactual application of glaze is
not difficult, there s skill involved in know-
ing the look you want to create (having an
artistic sense), and in maintaining consis-
tency when glazing multiple objects, such
asall the doors on a set of cabinets.

Glazing Products
There are two types of glaze: oil-based and

water-based. Oil-based glaze givesadeeper,
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By applying glaze between
coats of finish you can

age to furniture. Here, |
applied and left glaze in the
recesses on the right side
of a ball-and-claw foot to

illustrate.

richer appearance and is easier to control
because of the longer working time. You can
remove oil-based glaze for up to an hour or
more by wiping with paint thinner ornaph-
tha, neither of which will damage any under-
lying paint or finish.

Water-based glaze is more difficult to
work with because it dries so fast. Butit has
muchlesssolventsmell, soitislessirritating
to be around. Once you've applied a water-
based glaze, you have only a few minutes
Lo remove it using water before it dries too
hard.

Oil-based glaze is best for cabinets and
furniture when the finish is lacquer, varnish,
or shellac, and you're applying the glaze in
ashop with good ventilation. Water-based
glaze is best for faux finishing on large sur-
faces such as panels and walls in buildings
where there is very little air movement, and
on furniture and woodwork when you're
topcoating with a water-based finish. Touse
awater-based finish successfully over an oil-
based glaze, you have to let the glaze cure

completely, which could take a week or more
depending on the temperature conditions.

Brands of glaze vary in thickness and
drying time, but all brands produce good
results. Some manufacturers provide glazes
in a range of colors. Others provide only a
clear glaze base 1o which you or the paint
store add the pigment. Dark browns and
whites (for pickling) are the colorsmost often
used on furniture and cabinets.

If you need to thin a glaze to lighten its
color, it’s usually best to thin it with clear
glaze base instead of common thinner so
you don't lose the run-resistant quality. [ you
need to adjust the color of a glaze, you can
do so easily by adding pigment ground in oil
or Japan (which means varnish) to oil-based
glaze, and pigment ground in glycol solvent
oracrylic to water-based glaze.

Applying Glaze

You can use any finish, sanding sealer, or
paint under the glaze. You can sand this first
coat if you want. But sand lightly with fine



sandpaper so youdon't sand through, or the
glaze will become a stain and color the wood.
Sanding or using steel wool has the benefit
of roughening the surface so the glaze can
bond bettertoit.

You can stain the wood under the sealed
surface, leave the wood unstained, or fill the
poresof thewood. Butinall cases, you should
apply the glaze close enough to the wood so
you can still apply one or more topcoats of
finish to protect the glaze from being rubbed
or scratched off without getting the overall
finish build too thick.

Because there’s no build with oil finishes
orwax, youcan't glaze successfully between
coats of these finishes. You must use one of
the film-building finishes.

To apply glaze, wipe, brush or spray an
even coat onto the surface. Then manipulate
the glaze with the following methods.

» Wipe off the unwanted glaze while it’s
still wet. In most cases, this means wiping
the glaze off raised surface areasand leaving
itin recesses on carvings, turnings, mould-
ings, and raised panels. But it can also mean
wiping off flat surfacesina way that imitates
grain or other decorative effects.

» Wipe off the unwanted glaze right after
the thinner has flashed offand the glaze has
become dull. Thisis the same as wiping off
while still wet, but the glaze isusually a little
easier to control at this point.

Y Using fine steel wool, abrade off the
unwanted glaze after it has dried. There
is a risk that you might abrade through to
the wood, but it's nice to know that you can
always use steel wool to remove glaze if you

don't get enough off with a cloth before the
glaze gets too hard.

» Usinganalmost-dry brush, spread the
glaze out thin to achieve the appearance you
want. All this amounts to is continuing to
remove glaze with a brush you keep fairly
dry by wiping with a clean cloth until you
achieve the effect you want.

» Adjust the color of the object you're
finishing by brushing glaze out thinly and
evenly overthe surface. Aslongas you keep
the glaze thin, you won't muddy the wood
much. Thisisan excellent technique for cre-
ating a more perfect color match.

» Using tools such as rags, sponges,
brushes, grainersand toothbrushes (to cre-
ate a spatter effect), create a decorative faux
pattern. Here, the techniques and colored
patterns you can achieve are endless. Many
books explain these techniques. Most are
focused, however, ondecoratingwallsrather
than woodwork.

) Instead of manipulating glaze you've
already applied, usea “dry” brush toapply the
glaze to raised areas of carvings or turnings,
orto flatsurfacestocreate the appearance of
dirt accumulation. Begin with a totally dry
brush and swirl it in some thick oil or Japan
color you've applied to paper, cardboard or
wood so that some of the coloris transferred
to the bristles without making them wet.
Then brush lightly.

Glazing Problems

Most glazing problems occur because you've
applied the glaze too thick or not allowed it
to cure enough before applying the topcoat

Glaze is particularly effective at creating an
antique appearance when brushed out thin
over a painted surface. Continue brushing out
and removing excess glaze until you get the
look you want.

of finish. The twoare related becausea thick
layer of glaze takes significantly longer to
cure.

Too thick alayer of glaze (most common
increvices and recesses) weakens the bond
of the finish to the wood because the glaze
layer itself is not strong. The finish applied
on top of the glaze could separate if knocked
or abraded and this would pull some of the
glaze with itand leave some attached to the
surface underneath. This problemiseven
more likely to occurif the glaze hasn't thor-
oughly cured.

Not allowingthe glaze to thoroughly cure
can also lead to the topcoat wrinkling or
cracking. Ifthis happens, you'll have to strip
the finish and start over.

You can use glaze to accentuate the three-dimensional construction of
raised-panel cabinet doors. This door was stained and sealed before the
glaze was applied and wiped off from the raised areas. Then the door was
topcoated.

As long as you keep the glaze very thin, you can use it to adjust a color after
you've sealed the wood without causing significant muddying. Here, I've
added glaze to the left side of this cherry board to redden the color.
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Filling Pores for an Elegant Look

Two methods to create a
mirror-flat surface.

ery few woodworkers or refinishers

fill the pores of wood anymore. The
process is not well understood and it’s per-
ceived tobe difficult. Soil the wood haslarge
open pores, the pitting is usually allowed
to show.

This open pored, “natural wood” look
has even become quite popular and is often
promoted in the woodworking literature.

But for some, the natural wood look cre-
ates a less-than-elegant appearance. This
is surely the view of companies that mass-
produce high-end furniture and most people
who buy this furniture. Forthe last 150 years,
in fact, most better-quality, factory-produced
furniture has had its pores filled to create a
“mirror-flat” appearance.

Better-quality furniture in the past was
made largely from mahogany, walnut or
quarter- orrift-sawn oak. It's these and other
woods withsimilarpore structures thatlook
better with their pores filled (in contrast to
plain-sawn oak, for example, which is dil-
ficultto get flat because of the wide segments
of deep grain).

Ifyou use these woods tomake furniture
or you restore old furniture, and you want
the wood to look its most elegant, you need
to know how to fill pores.

Two Methods

There are two ways to fill pores in wood to
produce a mirror-flat finish. One istoapply
many coats of a ilm-building finish such
as lacquer, shellac, varnish or water-based
finish and sand them back (alittle after each
coat, or alot afterall the coats) until the pit-
ting caused by the pores comes level. The
otheris to fill the pores almost level with
grain filler (also called “paste wood filler”
or “pore filler”) then complete the filling by
sanding the finish level.

The first method is fairly effective with
alkyd and polyurethane varnish, and with
water-based finish, because these finishes
build rapidly. It's often less work to leave out
the filling step with these finishes.
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The difference on a wood such as this mahogany between an unfilled surface (left side) and a filled
surface (right side) is striking. The pores on the unfilled side break up the light creating a raw look.

The filled side looks richer, deeper and more elegant.
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Topcoats follow the contours of this
unfilled wood surface.
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FILLED PORES

You can use grain filler to fill pores almost level.
But to get the surface perfectly mirror-flat, you
still have to sand a little.

But withlacquerand shellac, it's definitely
more work using only the finish to fill the
pores. It is also wasteful of finish material
and sandpaper, and the finish shrinks back
into the pores more over time than if grain
filleris used.

Keepinmind thatuntil recently, with the
introduction of water-based and high-perfor-
mance two-part finishes, the furniture indus-
try and most shops have always used either
shellac (until the 1920s) or lacquer (since).
Somost discussion of filling pores has always
been connected with these finishes.

1f you use shellac or lacquer on a wood
witha pore structure resembling mahogany,
youshould consider using grain filler. Ifyou
use varnish or water-based finish, you could
experiment with both methods to see which

youlike best—orsimply not mess with grain
filleratall.

Filling with Finish
There’s nothing complicated about filling
poreswith just the finish. It'ssimply amatter
of applying enough coats so you don't sand
through when sanding them level. You won't
know how many coats is enough without
trying first onscrap because woods vary and
people varyin how thick they apply each coat.
Four-to-six coats of varnish or water-based
finish should be enough, but more will be
necessary with shellac and lacquer.
Forinstructions on sandingand rubbing
a finish to the sheen you want, please refer
to “Rub to Create a Great Finish,” which is
the next chapter in this book.



Here are three sample boards before filler is applied to the grain. They are A walnut-colored grain filler stains and fills the unsealed wood at left but
(from left) unstained and unsealed wood, unstained and washcoated wood fillsand colors only the pores of the washcoated wood in the middle and the
and stained and washcoated wood. It’s usually best to stain and washcoat stained and washcoated wood at right.

the wood before applying the filler. Notice the thinness of the washcoat on

the right two panels.

With both alkyd varnish and lacquer,
dedicated sanding sealers are available which
are mucheasierto sand than the finishitsell.
Sandingsealers containasoap-like lubricant
that causes the finish to powderrather than
clogsandpaper, soit’seasier to bringthe pore
pitting level with sanding sealer than with
varnish or lacquer.

But sandingsealer causes bonding prob-
lemsifapplied thick, so you shouldn'tapply
more than one or two coats. A trick you can
use, if you decide you want to fill the pores
with sanding sealer, is to apply a full coat of
the varnish orlacquer first, then apply several
coats of sanding sealer on top.

Sand the sanding sealer using non-stea-
rated sandpaperuntil you reach alittle resis-
tance, which tells you that you have reached
the varnish or lacquer. Then stop sandingso
youdon't sand through. Using thistechnique
will eliminate the build of sanding sealer that
could cause problems.

Water-based finish and polyurethane
varnish sand fairly easily, sono sandingsealer
is necessary — or even available,

Grain Filler

I've heard of people usingall sorts of products
to fill grain, including wood putty, plaster-of-
parisand joint compound. I canunderstand
how these could be made to work, but they
provide very little working time. At least with
shellac, lacquer and varnish, oil-based grain
fillers are a lot easier to use.

These fillers are made thick with a high
percentage of solid material (usually silica)
added to some oil, which acts as the binder,
and alittle thinner.

A few brands offer grain filler in colors,
butmost fillersare available only in “natural”

To fill the pores of wood and keep it looking as natural as possible (left), without any color in the grain,
use just the finish and sand it level after many coats. To speed the sanding of alkyd varnish and lac-
quer, apply a coat of the finish, then several coats of varnish or lacquer sanding sealer. Then sand off
the sanding sealer, as 'm doing here (right), until you reach the resistance of the varnish or lacquer.
You are filling the pores with the sanding sealer.

To thin oil-based grain filler to make it easy to brush or spray, use mineral spirits to add more time for
large surfaces or naphtha to speed up the drying on small surfaces. You can also mix the two thinners
to get something in between. Thin to a brushable consistency.
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to which you have toadd a colorant. Adding
coloriscritical with oil-based fillers because
they don't “take” stain well after they have
dried.

You can add any colorant to oil-based
grain fillers, including Japan, oiland univer-
sal colorants. Use universal colorants with
water-based fillers. These are the same colo-
rants paint stores use to tint latex paint. Don't
use a dye colorant because it could fade and
leave the pores lighter than the surround-
ing wood.

You can also add stain to the filler to get
the color you want, but thisisnot usually the
best practice because it locks you into the
evaporationrate of the thinners in the stain,

which may not be what you want. Also, the
stain may contain dye, which could fade,

Usually, a walnut color is best, but there
are situations where youmight want another
color, such as white for a pickled effect.

In most cases it’s best to thin the grain
filler to make it easier to spread or spray.
Use mineral spirits or naphtha (for faster
evaporation) with oil-based fillersand water
with water-based fillers. You can apply grain
filler successfully at any consistency. I like
to thin itabout half to an easily brushable
consistency.

Allcommercial brands of grain filler I've
tried, which is most, work well, the criti-
cal difference being drying time. It’s best

to adjust your work rhythm to the drying
time of the product you're using, but you
canalsoadd alittle boiled linseed oil (to slow
the drying) or some Japan drier (1o speed
the drying).

[t'snoteasy to change the rapid drying of
water-based fillers. Temperature and humid-
ity will be critical.

Sealing First

Instructions have created confusion about

whetheror not to seal the wood before apply-

ing the grain filler. Unquestionably, the best

practice istoseal first. But before discussing

why, [ want to discuss “seal.”
Asealercoatisa first coat of finish. Tt can

The most efficient method of applying grain filler is to brush or spray

it to get an even thickness that hazes uniformly over the surface as the
thinner evaporates. A thinned grain filler soaks into the pores on its
own. If you apply the filler thick with a cloth, you should press it into the
pores as you wipe.

When the grain filler hazes, it’s ready to be removed. Removing the filler
before it hazes will result in more shrinkage in the pores as the remaining
thinner evaporates.

One method of removing the excess grain filleris to wipe with a cotton
cloth across the grain so you pull less filler back out of the pores. If you time
it just right, the filler will still be soft and moist enough to remove easily
with the cloth. Finish by wiping lightly with the grain to remove streaks.
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If the grain filler has hardened too much to be removed easily with a cot-
ton cloth, use burlap instead. Burlap is coarser but not so coarse that it
scratches the wood. On turnings, carvings and inside corners, use a stiff
brush or sharpened dowel to remove the excess filler.



be any finish, but it’s usually the same as
you're using for the topcoats.

[f this sealer coat is applied heavy, it will
round over the pores and more of the filler
will be pulled out when you wipe off the
excess. So it’s best to thin this first coat to
create whatis called a“washcoat.” A washcoat
is about 10 percent solids content, which
translates to varnish thinned with about
two partsmineral spirits (the same as “wood
conditioner”), lacquer thinned withabout 1¥2
partslacquer thinnerand shellac thinned to
abouta *4-pound cut.

Water-based [inishes don’t work well
when thinned with a lot of water, so use a
commercial water-based washcoat or wood
conditioner instead of doing the thinning
yoursell. Orapply the water-based grain filler
directly to the wood as I describe below.

A washcoat will leave enough film build
to block the color in the filler from getting
through to the wood while leaving the top
edges of the pores sharp enough so more of
the filler will remain in the pores. It's not
necessary to sand this washcoat, and in
fact you shouldn't because you might sand
through.

The best practice, therefore, especially
with oil-based grain filler, is to stain the
wood, apply awashcoat, thenapply the grain
filler. Here are the reasons.

» You'll get better contrast between the
poresand the wood, which will create more
depth.

Y The surface will be slicker so it will be
easier to wipe off the excess filler.

» The washcoat will create a cushion so
you're lesslikely to sand through stain if you

have to sand off some streaks of filler later.

» Awashcoat makes it possible to apply
filler to small areasat atime without getting
lapmarks, which are darker colored streaks
caused by overlapping.

> If you don't get all the filler removed
before it begins to harden, you can remove
itwith solvent (mineral spirits ornaphtha for
oil-based and water for water-based) without
also removing some of the stain.

Onthe otherhand, you can skip the stain
and washcoat and useacolored grain filler to
stainthe wood and fill the grain in one step.
There is nothing wrong with doing this.

With water-based grain filler a case can
be made for applying the filler directly to
unstained wood. Then scrape or wipe off
as much of the excess as you can and sand
olfany remainingalterit dries. Use colored
grain fillerasa combination stain and filler.
Or use natural, then apply a stain after you
have wiped and sanded off all the excess.
Most brands of water-based grain filler take
stain fairly well.

I've applied water-based grain filler both
ways—overawashcoated surface and directly
to the wood. Ilike the first method best, but 1
sometimes use the second with colored filler.
The second doesn’t produce the depth the
first does, and neither method using water-
based grain filler produces the depth the
oil-based system does.

Other Considerations

Because you can’t wait until all the thin-
ner has evaporated from an oil-based grain
filler, or it will be too hard to remove, there
will always be some shrinkage. So youwill

always getamore level filling with twoappli-
cations, the second after the first has dried
overnight.

If you are spraying lacquer over an oil-
based grain filler, spray the first coat or two
very light, evento the point of just “dusting”
the finish by holding the gun farther from
the surface and movingit faster. Try to avoid
wetting the surface excessively. A wet coat
will cause the filler to swelland push up out
of the pores. Sanding to level the surface then
removessome of the fillerand leaves the pores
partially open.

You could also apply a coat of shellac
between the filler and the lacquer coats.
The alcohol in the shellac will not cause the
swelling and the shellac will slow the pen-
etration of the lacquer thinnerthat is causing
the problem.

Unlike the other finishes, the thinnerin
each [resh coat of lacqueropens up the pores
alittle evenif you have sanded the surface
perfectly level. If you want a perfectly mir-
ror-flat surface, you'll have to sand the last
coat level and rub it to the sheen you want.
Very little sanding will be necessary.

The biggest [ear is usually that the filler
will set up hard before you get it all wiped
off. You need to get used to the drying rate
of the product you're using, of course, and
you can washcoat the wood first, then fill
smallerareasatatime. But il the grain filler
still gets too hard to wipe off, even with bur-
lap, remove all or most of the excess quickly
by wiping with mineral spirits or naphtha
for oil-based filler or water for water-based
filler, then fill again —working faster or in
smallerareas at atime.

An efficient method of removing the excess grain filler is to scrape it off
with aplastic spreader. Then follow with a cotton cloth or burlap. Which-
ever method you use, finish by wiping lightly with the grain to remove
streaks.

It's nearly impossible

to get all water-based
grain filler wiped off

of wood (such as this
crotchmahogany) when
no washcoat is applied.
You'll have to sand it off,
trying to avoid sand-
ing so deep you open up
some of the pores.
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Rubbing for a ‘Perfect’ Finish

Don't be satisfied with a
rough finish. Here’s how
to finish the job right.

fierspending countlesshoursbuilding

a project, you naturally want the fin-
ish to be perfect. To achieve this you need
to understand the one thing that separates
an OK finish from a great one. A great finish
feels smooth!

Think about it. What do you do when
checking out someone else’s finish, whether
inastore or at a friend’s home or shop? You
runyour hand over the finish. If it feels rough,
you disapprove (though you might not say
anything). Ifit feelssmooth, you think, “Boy,
I wish I could dothis.”

A Great Finish is a Smooth Finish
Ofcourse, thereare also other factors, includ-
ing thorough wood preparation to remove
machine marks, dents and tear-out, and
achieving an even coloring. But when it
comes down to it, the one factor that sepa-
rates a great finish from an average finish is
smoothness.

You achieve a smooth finish by rubbing
it. Thisis the only way. You can't get a per-
fectly smooth finish straight off arag, brush
or spray gun.

Inmost cases, there’sno advantage torub-
bing surfaces that arent seen in a reflected
lightand aren’t touched. To make these sur-
faces (table legs, for example) the same sheen
as the surfaces you're rubbing, apply a finish
that produces that sheen naturally — gloss,
semi-gloss, satin or flat.

There are twosignificantly different types
of finish: penetrating and film-building. A
penetrating finishis one that doesn'tharden,
soalltheexcesshastobe wiped offafter each
coat. Oil finishes are penetrating finishes,
Oil finishesinclude boiled linseed oil, tung
oil,and amixture of varnish and one or both
of these oils.

All finishes that harden are film-build-
ing finishes. They can be built to a greater
thickness on the wood by leaving each coat
wet on the surface todry. The procedure for
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To create the smoothest oil finish possible, sand the second and each subsequent coat while it is still wet
with finish (before wiping off) using #600-grit (P1200-grit) sandpaper.

rubbing is different for oiland film building
finishes; I'll discuss both.

Oil Finishes

You can create a fairly smooth oil finish by
sanding between coats using very-fine-grit
sandpaper (#320 grit or finer). Be sure to
allow each coat to [ully cure, which means
leaving overnight in a warm room. Some oil
finishes, such as Watco Danish Oil and Deft
Danish Oil, instruct toapply coats withinan
hourortwo; following these directions won't
produce good results.

To create an ultimately smooth oil fin-
ish, sand each coat while it’s still wet on the
surface using very fine grit sandpaper. Then
wipe off the excess and allow what’s left to
cure overnight. Sanding while wet with oil
makes use of the oil asa lubricant, which is
what produces the exceptionally smooth
results. Here's the procedure.

> Sand the wood to remove machine
marks and other {laws.

> Wipe or brush on a wet coat of oil and
keep the surface wet for several minutes,
rewetting any areas that become dull because
the finish has soaked in.

> Wipe offall the excess. Be sure to hang
your wet rags to dry, or drape them singly
over the edge ofa trash can, so they can't build
up heat and spontaneously combust.

> Allow the finish to dry overnightina
Wwarmm room.

> Wipe or brush on a second coat of oil
and sand the surface while iUsstill wetin the
direction of the grain using #600-grit wet/dry
sandpaper. Sand over all areas with three or
four back-and-forth strokes. There’sno gain
sanding more than this. European standard
“P-grade” sandpaper israpidly replacing the
Americanstandard. Above #220 grit, P-grade
numbers move up much faster than non-P-
grade. Sandpaper of #600 grit is approxi-
mately equivalent to P1,200 grit; #400 grit
is about P800.

> Wipe off the excess oil and allow the
surface to dry overnight.

> Applyathird coatof oil and again sand
wet. Remove the excess and allow overnight
drying. This is usually all youneed to do
to achieve an ultimately smooth finish, but
you can repeat the procedure with a fourth
coat, and with as many additional coats as
you want.



One caveat. Sandingan oil finish wet (or
even sanding dry between coats) is risky if
you have stained the wood. Youmight sand
through some of the color, especially at edges.
Sand lightly and carefully.

A second caveat. Nothing is gained by
using a flat block to back your sandpaper
with either of these methods. Using just your
hand is fine. The grit sandpaper you're using
istoo fine to cause noticeable damage to the
flatness of the surface.

Film-building Finishes

Film-building finishes include varnish, lac-
quer, shellac, water-based finish and two-part
catalyzed finishes. Both varnish and water-
based finish have a version called “polyure-
thane.” This is the regular finish (alkyd or
acrylic) withsome polyurethane resin added.
Catalyzed finishisalso available in one part
called “pre-catalyzed lacquer.”

Except for varnish, each of these finishes
hardens within acouple ofhours ina warm
room so several coats can be applied ina
day. Varnish, on the other hand, requires
overnight drying between coats.

The Sealer Coat
The first coat you apply of any of these fin-
ishes is called the “sealer” coat. It stops up
the pores and seals the wood. It also leaves
the wood leeling rough, so you should always
sand the sealer coat smooth. (Though you
could skip thissandingand still achieve total
smoothnessat theend by sandingjust the last
coat, it'seasiertosand the sealer coat because
it's thin and has thus hardened quickly.)
Varnish (not including polyurethane
varnish) and lacquer are more difficult to
sand than other finishes because they tend
to gum up the sandpaper. So manufactur-
ers provide a special product called “sand-

ing sealer” to use asa first coat under these
finishes. Sanding sealerisvarnish or lacquer
withasoap-like lubricantincluded. Sanding
sealer powders when sanded.

If you are finishing a large project such
as a set of cabinets with varnish or lacquer,
it will be worthwhile to use a sanding sealer
foryour first coat. But if your project issmall,
requiring little sanding, it’s better to avoid
using sandingsealer because it weakens the
overall protection of the finish. The included
soap weakens the moisture barrierand makes
this layer softer than the finish itsell.

Instead of using sanding sealerto gain
easy sanding, you can thin the finish itself
abouthalfwith theappropriate thinner (min-
eral spirits for varnish orlacquer thinner for
lacquer). The thinner layer hardens faster so
itiseasiertosand sooner.

Il youare finishinga wood with resinous
knots (such as pine), or you are refinishing

Avarnish or lacquer sanding sealer has soap-like lubricants included,
which make the finish powder when sanded. Sanding sealer reduces pro-

tection for the wood, however.

It’s always best to sand between coats of a film-building finish to remove
dust nibs. Use stearated sandpaper to reduce clogging.

You can create a fairly smooth finish with an even sheen by rubbing with
#0000 steel wool. Be sure to rub in the divection of the grain.

Instead of using steel wool dry, wet the surface with soap and water or min-
eral oil and then rub. Rubbing wet produces better results, but you run the
risk of rubbing through and not seeing it happen. You will make the rub-
through much worse.
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A folded brown-paper bag from the supermarket is fairly effective at level-
ing dust nibs so the finish feels smoother. As long as the finish is fully cured,
the paper won't scratchiit.

alubricant.

If you want to create the most perfect results when using a film building fin-
ish, you have to level it using fine wet/dry sandpaper, a backing block and

wood with silicone contamination (it causes
the finish toroll upinridges) oranimal-urine
orsmoke odors, use shellac as the sealer coat.
Shellac blocks off these problems (but it is
not easier to sand). There’sno reason to use
shellac otherwise.

Nomatter what youuse for the sealer coat,
sand it after it dries using a grit sandpaper
that creates smoothness efficiently with-
out causing larger than necessary scratches
—most often a grit between #220 and #400
(P220 and P800).

Sanding Between Coats

It's always best tosand lightly between every
coat of finish to remove dust nibs. Thisis
done easily using very-fine-grit sandpaper:
#320 or #400 grit (P400 or P800). Using a
“stearated,” or dry-lubricated, sandpaperis
best because it clogs least. This sandpaper
contains the same soap-like ingredient as
sanding sealer.

Sand just enough so you can no longer
feel the dust nibs. There’s no reason to sand
out brush marks or orange peel (caused by
spraying) at this point.

Rubbing the Finish
When you have applied all the coats you
want, usually three or more including the
sealer coat, it's time to make the surface feel
smooth. If the dust nibs aren’t bad, you can
usually improve the feel significantly by
simply rubbing lightly with a folded brown-
paper bag.

Aslong as youhave allowed the finish to
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harden well (so you cannolonger smell any
odor when you press your nose against it),
the bag will level thenibs without damaging
or changing the sheen of the finish.

To create a more perfect and attractive
surface, rub it with #0000 steel wool or a
gray Scotch-Brite pad. Rub in the direction
of the grain. Rub the three or four inches
nearest the ends using short strokes (so you
are less likely to rub over the edges and cut
through). Then rub the entire length, being
careful to stop just short of the edges.

On small surfaces, you can stand at the
end of the piece and rub away from you and
then back toward you, but on larger surfaces,
you should stand at the side and rub side to
side. When you do this, be conscious to not
rubinan arc, which is the natural way your
hand and arm want tomove. Instead, thinkin
terms of makingareverse arc, like ashallow
concave, so the actual stroke is straight.

You can use a lubricant with the abrasive
padtosoftenthe scratches you're putting in
the finish, but yourisk making rub-throughs
worse, because if you do cut through (most
likely onthe edges), you won't see it when it
first happens and stop. [ recommend against
using a lubricant until you've practiced a
few times,

Any liquid or paste will work well for the
lubricant. The more oily or pasty (mineral
oil or paste wax) the lubricant, the slower
your cutting action and the less obvious the
scratches. The more watery the lubricant
(water, soap-and-water, or mineral spirits),
the fasteryoullcut and the more the scratches

will show. (Products with names such as
“Wool Wax" or “Wool Lube,” which are sold
as rubbing lubricants, are simply soap in
paste from —like Murphy’s paste soap.)

Rubbing with an abrasive pad, with or
without a lubricant, improves the feel and
appearance, but it doesn't remove the flaws;
itjust rounds them overand disguises them
with fine scratches. Toachieve the ultimate
rubbed finish you have to level the finish
first, thenrubiit.

Leveling & Rubbing

Leveling a finish is a mechanical exercise
employing the same exact procedure assand-
ingwood, withtwo differences: you use finer
grits of sandpaper and you use a lubricant
with the sandpaperto prevent clogging. Here
is the procedure.

Usingaflat cork orrubbersanding block
to back your sandpaper, sand the surface until
itis perfectly flat. Use a grit sandpaper that
cuts through the flaws efficiently without
creating larger-than-necessary scratches that
then have to be sanded out.

Ifyou don’t have any idea what grit to
start with, begin with #600 grit (P1,200),
sand a little, remove the lubricant and see
what progress you've made. If you haven't
completely flattened the surface with 10 or
15 strokes over the same area, drop back to
a coarser grit and continue dropping back
until you find a grit that flattens the surface
quickly.

Use wet/dry sandpaper (black in color)
and a lubricant of mineral oil, mineral spir-



You can create an even satin sheen on a leveled surface by rubbing it with
pumice and a mineral-oil or mineral-spirits lubricant. Use a felt or sponge

pad.

To achieve a soft-appearing gloss on a leveled surface, first sand up to
about #2,000 grit, then rub with rottenstone and a mineral-oil or mineral-
spirits lubricant. Use a felt or sponge pad.

its, or a mixture of the two. The oilier the
lubricant the slower the cuttingand the less
likely the sandpaper will clog. (1 find that
sandpaper clogs more quickly with a water
or soap-and-water lubricant, but you can use
one of these also.)

Onunfilled, open-pored woods you will
probably need to apply more than three coats
soyoudon'tsand through. Because finishes
differ in solids content and thus build, and
because everyone applies finishesdifferently,
you should experiment on scrap wood to
learn the number of coats necessary so you
don't sand through. Think in terms of four
to seven for shellac and lacquer.

A finish has no grain so you don't need

tosand with the grain. In fact, you can sand
in circles, which I find easier, and you can
sand cross-grain near the ends (to keep from
sanding through the finish at the edges).

Each time you advance to a finer grit
sandpaper, change directions (circles, with
the grain, across the grain) until you reach
your finest grit which should go with the
grain, By removing the sanding sludge with
naphtha or mineral spirits, you will be able
to see clearly when you have removed all the
scratches from each previous grit sandpaper
(abig advantage over sanding wood).

You will see your progress better if you
use gloss finish rather than satin. After sand-
inga little, scrape off the sludge from parts

You will be able to see your progress leveling a finish better if you use gloss finish. When you remove
the rubbing sludge, glossy spots show the places you haven't sanded enough.

of the surface using a plastic spreader. If
you see shiny troughs or spots, the surface
isn't level. When the surface isan even satin
sheen overall, itislevel and you can move to
afiner-grit sandpaper to remove the coarser
scratches.

Once the surface is level, sand or rub
it with finer and finer grit abrasives until
you achieve the sheen you want. Begin by
sanding up to #600 or #1,000 grit (P1,200
or finer), continuing to back your sandpaper
withaflat block oralelt orsponge pad. Then
rub with #0000 steel wool, or with pumice
(finely ground lava) and a mineral-oil lubri-
cant usinga felt or cloth pad.

Following pumice with rottenstone (finely
ground limestone) is too big of a jump in
grit, so if you want a higher gloss, sand up
to#2,000 grit (P2,000 or higher). Thenrub
with rottenstone and a mineral-oil lubricant
using a felt or cloth pad. Or use any other
abrasive rubbing compound.

A Final Word

I find that woodworkers are often afraid of
sandinga finish on a newly made wood proj-
ect for fear of sanding through. Thisissort of
like the fear of sanding veneer the first time.
You have to do it to learn that it takes a lot of
sanding to actually sand through. So with
rubbinga finish, I suggest you first practice
onascrap piece of veneered plywood to gain
confidence. Apply a number of coats of fin-
ish and sand them after they harden to get
afeel for how much sandingit takes to sand
through.
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9 Myths of Finishing

Some are marketing
ploys, others are just plain
bewildering.

T doubt any craft is more burdened with

myth than wood finishing. We all suffer
from misinformation about the finishing
products we use, what they are, what they
do and how to use them.

On the other hand, the existence of so
many myths demands that they regularly
be debunked. So even though many of the
myths I've included here are also covered
elsewhere, it doesn't hurt to review.

Myth 1: Tung oil is one of the best
finishes you can use.

Tung oil is difficult to use and is far less
protective and durable than the finish that's
actually in most of the cans labeled “tung
oil.”

It all started on TV infomercials in the
early 1970s when Homer Formby promoted
tung oil as a great finish, then put varnish
thinned with paint thinner in the containers
he sold. People had success with his prod-
uct because varnish, even thinned varnish,
really is a great finish.

But the promotion launched one of the
most pervasive deceptions in the finish-
ing industry — that cans labeled tung oil
really contain tung oil. Many manufacturers
have now joined Formby and market their
own thinned varnish, which they label or
promote as “tung oil.” (FY1: Real tung oil is
usually labeled 100 percent tung oil, never
contains petroleum distillate, takes two or
three days to dry with the excess removed
and doesn't get hard.)

Myth 2: Oil & oil/varnish blends
such as Watco are good finishes
because they protect the wood from
the inside.

Hey, when you're trying to sell a finish that
driestoo soft to be built up for good protec-
tion, you've got to come up with something,
So why not claim that what can’t be done
on the surface can be done where it can't be
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Myth 7: Bubbles in your finish aren’t caused by shaking the can. They're the result of turbulence cre-
ated as you move your brush. You can usually fix the problem by brushing back over the finish.

seen —in the wood? Now that’ssome pretty
clever marketing.

Butit'snot true. While oils do penetrate
the wood deeper than fast-drying, film-
building finishes, all oils and oil/varnish
mixtures are notorious for water spotting
—rapidly developingareas of dullness caused
by water penetrating and raising the grain. If
you use one of these finishes, you'd be wise
towet the wood and sand offthe raised grain

before applyingthe finish. Thisway the water
spotting will be much less noticeable.

Myth 3: The only finishes safe

for cutting boards, salad bowls

& baby objects are oils with no
metallic driers.

Ifthiswere true, how would you account for
products called “salad-bowl finishes” that
are marketed and promoted as food-safe?



These finishes are varnish that must contain
metallic driers or they would take weeksto
cure. (And if you've used a salad-bowl fin-
ish, you know it dries rapidly.)

In [act, salad-bowl finishes do contain
metallic driers, but thisisn'ta problem. The
FDA approves the use of metallic driers in
coatings that will come in contact with food.
They do require, though, that the finish be
allowed to fully cure before use, and this
is what you should be looking for. All fin-
ishes—and I meanall finishes —are safe for
contact with food or babies once the finish
has fully cured.

I mean, youd hear about it on the news
ilthey weren't sale! Why this myth persists,
I simply don’t understand.

Myth 4: Pigment stain obscures or
muddies the wood’s grain.
Come on! I know you've used a stain that
contains pigment because almost all the
stains sold in paint stores and home centers
do. So you know they don't obscure wood
when the excess is wiped off; they actually
intensily the wood's characteristics.

Sure, if you leave any stain on too thick,
itwill obscure the wood, butno one is advo-
cating doing something like this.

Myth 5: You need to use a sealer
under a finish to promote finish
adhesion.

If this were true, why are you specifically
told tonot use asealer under polyurethane?
Why do you rarely find a sealer for water-
based finish and never for shellac? Does it
make any sense that varnish and lacquer
require sealers for bonding and other fin-
ishesdon't?

Here's the explanation: The first coat of
any finish bonds perfectly well, whether
it's applied full strength or thinned. Special
products are used for the first coat when
there'sa problem to be dealt with. Sanding
sealersare used undervarnish and lacquerto
make sanding the first coat easier. Shellacis
used as the first coat whenthere'sa problem
in the wood that needs “sealing of " — such
as pine resin, silicone or odor [rom animal
urine or smoke.

Myth 6: Shellac is the best sealer.

This is the case only if there’s a problem
(as explained above), and you rarely have a
problem with newly built projects. Wouldn't
the high-end furniture industry use ashellac
sealerif it really performed better? Furni-
ture manufacturers spend huge amounts of

money on their finishes, and they don't use
shellac. Whywould they skimp on sealing or
bondingif shellac really did these better?

Myth 7: You can prevent air bubbles
by not shaking or stirring a finish.
Try it (if you haven't already). Take a can
of varnish, polyurethane or water-based
finish. Remove the lid very carefully so as
not to disturb the finish. Insert your brush
and spread the finish onto a surface. Voila!
Bubbles.

It's not shaking or stirring that causes
bubbles, it's the turbulence created by mov-
inga brush over the surface. You can't avoid
bubbles duringapplication. Your goal should
be to keep them from drying in the finish.

Do this by lightly brushing back over
the finish (called “tipping off”) to break
the bubbles, or thin the finish a little so the
bubbles have more time to pop out on their
own before the finish skins over.

Myth 8: Silicone in furniture
polishes damages finishes.
Formore than halfacentury, the most popu-
lar furniture polishes have contained silicone
because this substance (actually a synthetic
oil) provides better scratch resistance and
adds depth and richness. Is it possible that
the majority of all consumers were destroy-
ing their furnitureall thistime without any-
one ever noticing? Not likely.

In fact, silicone is totally inert, and it
doesn't damage anything.

What silicone does do when it gets into
the wood is cause craters or “fish eyes” in
new finishes applied during refinishing,

Myth 8: Silicone in furniture polish does not
damage your finish. The only problem silicone
can cause are craters or “fish eyes” when the
wood is refinished. This will take more effort to
overcone.

and this problem requires extra time to pre-
vent. So refinishers and conservators hate
silicone, and they are the ones responsible
for spreading this myth.

Myth 9: Oil-based varnishes last only
acouple years in the can because the
metallic driers deactivate.

Notall mythsare old. Thisone began onlya
few yearsago ina prominent woodworking
magazine and has already been repeated.
It's probably the most amazing myth of all
because almost everyone has a can or two
of varnish (or oil paint, for that matter) that
is more than two years old and it cures just
fine. How far removed from real-world fin-
ishing does a person have to be to come up
with thismyth?

1 don't know that varnish ever goes bad
—except, of course, when it skins over and
cures in the can because of exposure to
OXygen.
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7 Myths of Polyurethane

Oft-repeated ‘rules’ that
are, quite simply, wrong.

Il levels of finishing are burdened with

myths, but the types of finishes used
by amateurs and sold in home centers and
woodworkingstores suffer the most. Myths
about polyurethane are a good example of
the problem.

What is Polyurethane?

Oil-based polyurethane is simply a type of
varnish. It's common alkyd varnish made
with some polyurethane resin added. Alkyd
isthe resinused in almost all varnishes and
oil-based paints. The polyurethane resin
adds scratch, heat, solvent and water resis-
tance to the alkyd varnish.

Pure polyurethanes (with noalkyd resin)
are always two-part products. They cure in
several ways: With the addition of moisture
(an example being Gorilla Glue), with heat
(many common plastics), or they are pack-
aged as two separate components, which cure
afterthey are mixed (similar to the way two-
component epoxy adhesives work).

The two-component polyurethanes are
becoming more common in the furniture
industry because they performwell and have
avery high solids content, meaning less sol-
vent to escape into the atmosphere.

One-component, “uralkyd,” polyure-
thane has become so dominantin the wood-
working and home-consumer world thatit's
now becoming somewhat difficult to even
find old-fashioned alkyd varnish.

Confusion has been added in the last
decade ortwo with the introduction of water-
based finishes, some of which combine poly-
urethane withacrylic resins. These finishes
aresometimes labeled “polyurethane,” with
no obvious reference totheirbeinganentirely
different class of finish, one that performs
less well than oil-based polyurethane and has
very different application characteristics.

Thisisn't to say you shouldn't use water-
based polyurethane. Just be aware that it is
an entirely different finish —a water-based
finish. This chapter deals solely with oil-
based polyurethane.
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Myth I: It’s not necessary to brush across the grain, as 'm demonstrating here, to work the finish into
the wood. The finish penetrates perfectly well by capillary action no matter how it is applied.

The Myths

Mythsare much more prevalent in finishing
than in woodworking because finishes are
chemistry, and you can'talways “see” differ-
ences in chemistry. For example, polyure-
thane and lacquer look the same, bothin a
canand onthe wood, even though they have
very different characteristics.

Incontrast, woodworkingis physics. You
can see that a band saw is a band saw and
not a table saw (even though both have a
table) and that a mortise-and-tenon joint is
not a dovetail.

Soauthors and manufacturers have much
more opportunity to provide inaccurate infor-
mation, intentionally or not, about finishes
than about woodworking tools and proce-
dures. And consumers are more vulnerable
tomisinformation—that s, “myths”—about
finishing than about woodworking,

Once a myth gets into print, it's com-
mon for it to be repeated endlessly until it
becomes “fact,” simply because everyone
says it. Here are some of the most common
myths concerning polyurethane (and var-
nishesin general).

Myth 1: Brush across the grain first
to work the finish into the wood.
All finishes soak perfectly adequately into
the wood no matter how they are applied.
They do this by capillary action, the same
physical phenomenon that allows water and
nutrients to rise from the ground to the top
ofatree.

1f it were necessary to brush across the
grain first, or diagonal to it (asI've also seen
advocated) to get the finish to penetrate into
the wood, how would a sprayed finish pen-
etrate?



The only benefit gained by brushing first
across the grain and then with the grain (to
line up the brush strokes with the grain),
is to make the thickness of the application
more even. But I've never come across any
evidence that there is a problem getting an
even thickness.

More important, the longer polyurethane
is brushed the more thinner evaporates, and
this causes the finish to thicken and brush
marks to be more pronounced.

Myth 2: Thin the first coat by

50 percent to get a good bond.
Thisisan old myth that probably gotitsstart
because of poor understanding of the role
of primers used under paint, and sanding
sealers sometimes used under varnish and
lacquer.

Primers do create a better bond for paint
because they containa higher ratio of binder
(finish) to pigment. But finishes are all binder,
so they bond perfectly well without a sepa-
rate product.

Sandingsealers contain asoap-like lubri-
cant thatmakes the sanding of the first coat
easierand faster, so they are especially useful
in production situations. But they weaken
the bond ofthe finish, so unless you're doing
production work, you're better off not using
asanding sealer.

Polyurethane bondsespecially poorly to
sanding sealers, so most manufacturers of
polyurethane discourage their use. Further-
more, polyurethane sands easily, so there
isnm't any need for a sanding sealer.

Nevertheless, the existence of primers
and sanding sealers (and the recent addi-
tion of “SealCoat,” a dewaxed shellac from

Myth 2: Not only does
polyurethane not need
thinning or a special
product to create a bet-
ter bond to the wood,
but it also sands easily
onits own without clog-
ging sandpaper.

Zinsser, marketed foruse asa“sealer” under
polyurethane) have created a belief among
some that something hastobe putunder the
polyurethane to make it bond better.

And those who believe this have come up
with the idea of thinning the finish.

In fact, the only benefit gained by thin-
ningisfaster drying. The thinner the layer of
any finish, the fasterit dries, and the sooner
it can be sanded and the next coat applied.
So there is a benefit, but it’s not improved
bonding.

Myth 3: Never shake the can or you'll
introduce bubbles.

Acorollaryis: Neverdragthe bristles over the
rimofthe can because thiswill alsointroduce
bubbles into the finish.

Thisisavery old myth that is more “mis-
leading” than “myth” because it's true but it
doesn’'t matter. I don't know when the myth
started, but it 1s so well established that it’s
even highlighted in bold letters on the cans of
common brands such as Minwax and Olym-
pic polyurethane.

Sure, ifyoushake the can, bubbles appear
inthe finish. Andifyouthen brush the finish,
bubbles appear in it. But they appear in the
brushed finish even il you don’t shake the
can. This should be the clue that shaking
isn't the critical factor —brushing is.

If the great majority of bubbles are the
result of the turbulence caused by the rapid
movement of the brush, the way to avoid
bubbles could be to brush very slowly to
reduce the turbulence.

Myth 3: If you shake a finish vigorously, as I did this jar containing poly-
urethane (left), thousands of tiny bubbles appear. These can be transferred
to the wood by a brush. But bubbles appear on the wood even when you

don’t shake the finish because of the turbulence caused by the brush move-

ment, as 'm demonstrating here with polyurethane I didn’t shake (right).
Soit’s more important to know how to deal with the inevitable bubbles
than to follow instructions not to shake.
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The published instruction from one
author who suggests doing this is to brush
one foot every eight seconds and not brush
back over. Try it. It's almost impossible to
brush this slowly. And not brushing back
over to stretch out the finish and thinit on
the wood — and also line up brush strokes
—leadsinevitably to runs on vertical surfaces
and build-upon horizontal surfaces wherever
you set down a finish-loaded brush.

Soyou're goingto get bubblesifyoubrush,
whetherornotyou shake the can. The trick
is to know how to keep the bubbles from
dryingin the finish.

Usually, bubbles pop out on their own.
But on hot days when the skinning-over
occurs [aster and trapsthe bubbles, you may
need to help the poppingalong by “tipping-
of[” using your brush. Brush lightly back
over the finish right after application. (You
should do this anyway to line up the brush
strokes with the grain.) Most of the bubbles
willdisappear.

If the tipping-off doesn’t work well
enough, add 5 or 10 percent mineral spirits
to keep the finish “open” longerand give the
bubbles more time to pop out.

Some brands of polyurethane, such as
Minwax, bubble noticeably more than oth-
ers, but thisis rarely a problem because the
bubbles tend to pop out quickly.

There are two ways to deal with bubbles
that won't pop out. The first is to wipe off
the bubbled coat of finish using a rag soaked
withmineral spirits, naphtha or turpentine.
You can do this for 15 to 30 minutes after
application without a problem. You won't
damage the coat underneath, and you don't
have to get all the polyurethane removed.
Simply wipe until what is leftissmooth and
bubble-free.

The second method is to let the bubbled
finish dry and sand it level before applying
another coat. Thin this coat enough with
mineral spirits so the bubbles have time to
pop out.

The disservice caused by attributing
bubbles to shaking rather than to brushing
isthat users become frustrated and lose sell-
confidence when they follow directionsand
still don't avoid the problem.

Myth 4: Thinning with naphtha
makes polyurethane dry faster.
Naphtha evaporates much more quickly
than mineral spirits or turpentine. So the
logic behind this myth, which is fairly new,
isthat the finish will dry fasterif the thinner
evaporates faster.
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Myth 4: Once the bubbles have popped out, you
want the polyurethane to dry as fast as possible
to get beyond the sticky stage (demonstrated
here by a fingerprint in the finish) so dust nibs
are kept to a minimum. Adding faster-evapo-
rating naphtha to the finish doesn’t speed the
drying of this stage beyond what is accom-
plished simply by the thinning. You could just
as well use mineral spirits.

But, like all varnishes, polyurethane
driesin two steps. The first is evaporation
of the thinner. The second (and much longer)
stepisthe curing, which is the crosslinking
brought about by the introduction of oxygen
from the air.

When youapply polyurethane, younotice
thatitstays wet on the surface forashort time
as the thinner evaporates. Then the finish
goes into a tacky or sticky stage for an hour
orlonger. Thisisthe length of time it takes for
the oxygen-induced crosslinking to occur.
Adding a faster-evaporating thinner doesn't
speed this crosslinking.

Infact,addingnaphthahaslittleimpact on
the overall drying, butit definitely increases
the likelihood of brush marks because the
finish thickens so quickly.

Myth 5: Thinning with Penetrol
reduces brush marks.

Painters have added Penetrol, a widely avail-
ableadditive, to oil paint for decadesto reduce
drag and brush marking, especially when
painting in hot or cold weather, or in the
sun. Butuntil recently 1 had neverseen Pen-
etrol recommended foruse in polyurethane,
which is usually applied indoors in more
ambient working conditions and brushes
easily without drag,

Penetrol isa slow-drying oil product that
lengthens the tacky stage of polyurethane
and oil paint. Thiscreates more time for dust
tosettleandstick tothe surface. Paintersdon't
mind because dust isn't a big problem for
them, but it is for furniture finishers.

Most woodworkers want their poly-
urethane to reach a dust-free stage faster,
not slower, as evidenced by myth #4. What
little benefit might be gained in reducing
brush marking is more than cancelled out
by increased dustnibs. (Ifyouwant to reduce
dustnibs, thin the last coat 25 percent so the
layeris thinner and it dries faster.)

Additionally, because Penetrolisanoil, it
can’t help but weaken the durability of poly-
urethane — though not enough to cause a
problem inmost situations, so faras I cantell.

Myth 5: Adding Penet-
rol, awidely available
additive for oil paint, to
polyurethane slows its
drying so dust has more
time to settle and stick to
the finish. Any possible
gain in reduced brush
marking is more than
cancelled out by the
added dust nibs.



Myth 6a: Slanting a panel 5° or 10°is not the way to reduce brush marking, but this has actually been
suggested recently. You would have thought furniture finishers working during the last several hun-

dred years would have figured this out if it were true.

(See the next myth for the way to eliminate
brush marks.)

Myth 6: Slant the panel to reduce
brush marks.

Iread thismyth forthe firsttime only recently.
Theideaistoget brush markstoflowtogether
by tilting flat panels such as tabletops 5° or
10° off the horizontal.

Not only is this a tricky procedure that
will lead to sagging if you aren’t careful to
keep the finish thin onthe surface (similarto
the difficulty brushing vertical surfaces), but
the procedure doesn't make any sense. It'snot
gravity causing one brush-markridge tosag
intoanother that reduces brush marking, It’s
gravity evening out the difference between
the ridges and the troughs that eliminates
brush marking.

Some brands of polyurethane level natu-
rally better than others because of their [or-
mulation. Butall polyurethanes canbe made
to level perfectly by adding mineral spirits.
Sothe way to get abrush-mark-[ree finishis
to sand the next-to-last coat level then thin
the last coat enough so it levels well.

The amount of thinner necessary varies
with brands. My suggestion isto beginwith
about 25 percent mineral spirits and adjust
from there.

Myth 7: Scuff sand between coats to
getagood bond.
The purpose of this instruction is to create
scratches in the surface so the next coat of
finish can establish a “mechanical” bond.
The finish “keys” or “locks” into the sand-
ing scratches.

Thismythissomewhat complicated. The
first clue that sanding between coatsisn't

so critical is that you rarely create scratches
everywhere anyway. Thereare almost always
gaps in your sanding — for example, in the
pores, in recesses, and often just because you
aren’t being thorough enough.

And yet, the next coat usually bonds well
anyway, especiallyifnotalot of time has gone
by between coats. How often have you seen
coats of polyurethane separating?

Here’s the way to approach sanding
between coats: Do it anyway. Polyurethane
dries slowly, so there are always dust nibs
that should be sanded out before the next
coatisapplied.

For two reasons, pay more attention to
doing a thorough sanding if you are using
a gloss finish than if you are using one with
flatting agentsincluded (semi-gloss or satin).
First, even tiny flaws show in gloss finishes,
while they are often disguised in semi-gloss
and satin. Second, finishes don't “wet” and
bond as wellto gloss surfacesasthey doto dull
surfaces. (The dullnessin semi-gloss and satin
finishesis caused by a microscopically rough
surface created by the flatting agent.)

Use a sandpaper grit that removes the
flaws efficiently withoul creating deeper
scratches than necessary. I almost always
sand with #320 or #400 grit, regular or “P”
grade. There have to be big flaws in the sur-
face to require sanding with coarser grits.

I never back the sandpaper with a flat
block when sanding between coats toremove
dust nibs, though it would be all right to do
thisif the surface is truly flat. The biggest
problem using a flat block is that you are
more likely to clog the sandpaper, and the
clogs, or “corns,” will put deeper scratches
into the finish that might telegraph through
the next coat.

Myth 6b: The way to apply a brush-mark free
finish using polyurethane is to first sand out the
brush marks on the next-to-last coat using a
[lat backing block and a mineral oil, mineral-
spirits or water lubricant. Then thin the last
coat about 25 percent with mineral spirits so it
levels well.

Myth 7: The main reason to sand polyurethane
between coats is to level dust nibs and other
flaws, not to create a better bond. This is dem-
onstrated here by the gloss remaining in the
pores after sanding the surface. The next coat
of finish still bonds in the pores even though the
finish there is rarely scuffed.

You can also abrade with steel wool ora
synthetic abrasive pad, but neither cuts and
levels as well as sandpaper.

Conclusion
Brushing polyurethane is not complicated,
but somehow authors and manulfacturers
have succeeded in making it seem so. They
have done this by introducing myths into
their instructions. Some of the myths make
nosense but dono harm. Others purportto
solve a problem, and when following them
doesn't help, frustration setsin.
I'sunfortunate, but onceamyth getsinto
print,nothing, not even anexplanation such
as this, seems to have any impact slowing
its spread.
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The Folly of Food-sate Finishes

Despite what you've read

elsewhere, almost every
wood finish should be
considered food-safe.

I U'sashame, but many woodworkers worry
about which finish to use on objects that
will comein contact with food or children’s
mouths. The reason for the worry is that
woodworkers have been conditioned by
several decades of articles in woodworking
magazines to believe that ordinary finishes
suchas boiled linseed oil, alkyd varnish and
polyurethane varnish may leach poisonous
ingredientssuch as metallic driers. And other
finishes, suchaslacquer, catalyzed (two-part)
finishes, shellac and water-based finishes,
may leach poisonous solvent.

The ideathat some finishes are harmful is
reinforced by a few manufacturers who label
their finishes food or salad-bowl safe, which
implies that other finishes are not.

A Non-issue

The shame for woodworkers is that a lot of
energy is spent on the issue of food safety
when none is warranted. Food safety is a
non-issue because there's no evidence of any
problem and there never has been. So faras
we know, all common finishesare safe toeat
off of, and safe even for children to chew on,
once the finish has [ully cured (the rule of
thumb being 30 days).

I believe the topic got off on the wrong
pathin 1979 when a prominent woodwork-
ing magazine published a confused and con-
tradictory article that nevertheless left the
impressionthat caution was warranted. This
was during the period of growing environ-
mental awareness (the EPA was established
in 1971), so it was probably inevitable that
this article would fuel an unfounded con-
cern. How can you argue with, “Why take
achance?”

But Think About It

> Have you ever heard or read of anyone,
child or adult, being poisoned by contact
withacured, non-pigmented finish? If there
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With any solvent-based
[finish (not water-based),
the easy way totell if a
finish is cured enough to
use with food is to press
your nose against the
finish and take a whiff.
If you can still smell
solvent, the finish isnt
cured. If you can't smell
anything, the finish is
cured and safe.

were such a case, wouldn't you think that it
would make the television news?

Y Isit likely thatany finish could be sold
in paint stores or home centers without a
warningil the finish were known to be dan-
gerous for food or mouth contact? (Paint store
clerks are rarely even aware there might be
anissue.)

¥ Il there were any evidence that com-
mon wood finishes were unsafe for food or
mouth contact, why isno mention made on
the MSDS (material safety data sheet)? All
unsafe uses of products are required by law
to be listed on these forms, along with infor-
mationabout treatments forhealth problems
that might result.

) Finally, does it make any sense that
commonly available varnishes could be a
health risk while the varnishes labeled and
marketed as food safearen’ta problem—when
they all contain the same driers and solvents?
(Varnishes don't cure without the driersand
are too thick without the solvents.)

The Issue of Lead

Alotofthe discussion about food safety cen-
tersonthe possible inclusion oflead and lead
driers in coatings.

Lead compounds make pigments perform
better, and many of the most effective pig-
ments used to contain a large percentage of
lead. The dust from these pigments, which
resemble finely ground earthin their consis-
tency, would settle on floors, get on children’s
hands and theninto theirmouths. Some chil-
dren would chew on paint chips containing
the sweet-tasting lead pigments.

When ingested, lead causes mental
and developmental problems in humans,
especially in children whose brains are still
maturing. So there wasa widespread interest
in removing lead from paint pigments.

Lead compounds were also used in very
small amounts (usually less than half of one
percent of the total solids) as a drier in oils,
varnishes and oil paints. (Driers are cata-
lysts that speed the introduction of oxygen
and thus the curing of these coatings.) This
amount of lead wasn't enough to be a major
concern like lead in pigments, but lead in
driers was included in the efforts toremove
alllead from consumer coatings.

This was done officiallyin 1978 through
a directive from the Consumer Products
Safety Commission (CPSC), though most
manufacturers had removed the lead several
decades earlier.

This was one yearbefore the article, which
mentioned lead as a problem, appeared in
the woodworking magazine.

With the exceptions noted by the CPSC,
including certain artists' paints, some agri-
cultural and industrial coatings, and coat-
ings on the backs of mirrors, paintsand clear
finishesno longer contain lead, orat least not
more thana trace — .06 percent, or .0006 of
the total solids, being the upper limit permit-
ted. The specialized coatings that still contain
lead in greateramountsare required to state
this on the label.

So, since 1978 there has been no reason
to avoid using any oil or varnish finish (or
consumer oil-based paint, for that matter)
because of fear of lead.



Non-lead Driers

Oils, varnishesand oil paints continued, and
continue now, to contain other metal driers
because these are necessary for the coatings
to cure withinareasonable time. These dri-
ers include salts of cobalt, manganese and
zirconium, bad sounding stuff. And the bad
“sound” rather than any serious research or
thought was, and is, responsible for creating
the controversy.

It’stoo easy for someone withoutany tech-
nical knowledge to sound credible making
statements such as, “I wouldn'teat offa fin-
ish that contains cobalt!” Or, “Why take the
chance? Younever know what we might learn
about these substances in the future.”

In fact, the FDA considers, and consid-
ered at the time, these and other non-lead
driersto be sale for food contact when used
in coatings. Not only is the amount of drier
ina coatingtiny compared to the amount of
pigmentin paint, butalso the drier s totally
encased in the crosslinked finish once it has
cured. Even if you were to eat a chip ofa
clear finish, it would simply pass through
your system like any other plastic material,
without causing any harm.

Keep inmind that the FDA lists the ingre-
dientsthat can be used sately in food-contact
coatings and requires that the coating can
fully cure, but the agency doesnot “approve”
the coatings themselves. Manufacturers are
responsible for formulating these coatings
sothey cure properly.

‘Cured’is the Operative Word
Heresthe real kicker. Overand over, through-
out this three-decade-long concern over
food safety, woodworking magazines have
recommended salad-bowl finish as safe for
food contact.

All clear finishes are safe to use on objects

that come in contact with food. The finish on
this bowl is wiping varnish — varnish thinned
about 50 percent with mineral spirits to make
it easy to apply. Several coats of wiping varnish
produce avery nice sheen, slight yellowing and
excellent water and scratch resistance.

= "

Both of these brands of salad-bowl finish are
regular varnish thinned about 50 percent with
mineral spirits. They contain metal driers
from the same FDA list as do all varnishes
(otherwise, they wouldn’t dry). For three
decades woodworking books and magazines
have cautioned against using varnishes (and
also boiled linseed oil) because of the included
“toxic” driers, while simultaneously recom-
mending the use of these salad-bowl finishes
as safe. This contradiction alone should make
you question the validity of the food-safety
issue in choosing a finish.

But salad-bowl finishes are simply
thinned varnish —what I call “wiping var-
nish.” They contain driers from the same FDA
list,asdoall varnishes. And they contain the
same solvents.

Sothe “play-it-safers” notonly ignore the
authority of the FDA and the total absence
of any health problems from contact with
non-lead-containing finishes, they also
ignore the contradictionsin their own rec-
ommendations.

Does this not make you question the
legitimacy of this entire debate?

In the early '90s, while researching my
firstbook, I called Behlen, the principal man-
ufacturer of salad-bowl finish at the time, to
ask how the company could market this fin-
ish as food safe when it must contain driers.
The discussion went something like this:

“Of course, Bob, our salad-bowl finish
contains driers. How else would it cure?”

“But... but,” Istammered, “how can you
callit ‘food safe?”

“Becauseitis. Allvarnishes are food sale.
It's just a marketing situation. There's a big
market for food-sale varnishes, so we sim-
ply label ourvarnish as such. We selllots of
this finish” —and presumably make lots of

The finish on this hand-carved spoon is walnut
oil, a finish that is popular with woodworkers
who have been led to believe there is a food-
safety issue. Walnut oil doesn’t cure well so it
leaves the spoon looking dull.

money simply bouncing off the ignorance
in the woodworking community.

Now here’s the mostincredible assertion
of all. The two brands of salad-bowl finish
currently available nationally, Behlen and
General Finishes, both claim on their con-
tainer labels that the finish is safe 1o eat off
ofafter 72 hours —three days.

Do a simple test. Apply a coat or two of
one of these brands to wood and let the finish
cure for three days in a warm room. Then
put your nose against the finish and take a
whifl. Would you really eat off this surface?
There’s still paint thinner coming out! The
finishisn’t cured. At the very least, it will
affect the taste ol the food.

Wait until youcan't smell anything any-
more. Then it's sale.

Remember, the FDA regulation requires
not only that the ingredientsused come from
their list but that the finish also be cured.

Conclusion

It's not possible to prove anegative. You can't
prove, forexample, that milk s totally sale,
that it doesn't cause any sort of health prob-
lem. You can only assume it doesn't because
there is absolutely no evidence it does.

The same is true for wood finishes that
have fully cured. You can’t prove that no
harm can come from eating off them. But
here again, there’s absolutely no evidence
that harm does come.

Until someone can actually produce evi-
dence beyond the gratuitous “play-it-safe”
warnings thatacommerciallyavailable clear
finish causes some type ofharm, let’s choose
afinish forsalad bowlsand othereating uten-
silsthe same way we choose a finish for other
wood objects: for water and scratch resis-
tance, color and ease of application.

Let's put the issue of food salety to rest
and move on.

Cutting boards are cut on, of course, which
defeats the purpose of using any finish to make
them look nicer. In my opinion it’s best to leave
them unfinished unless you are selling them
and find you can improve sales with a finish.
Don’t make the cutting boards look too nice,
though, or people won't buy them because they
won't want to mess them up.

The Folly of Food-safe Finishes 133



Finish Both Sides? Not Necessary

Leaving the underside of
your tabletop bare doesn’t
cause warping.

L ogicisagood guide, butitdoesn'talways
apply. A case in pointisthe widely held
beliel among woodworkers that the way to
prevent warping is to finish both sides of a
board.

This practice does seem to make sense
at the outset. Moisture exchange is respon-
sible for warping, and a finish slows moisture
exchange. So assuming the wood was properly
kiln-dried to begin with, if the moisture leav-
ingorentering the wood asa result of chang-
ing humidity conditionsis equalized on both
sides, wouldn't this prevent warping?

Notat All

In fact, all the evidence points the other way—
thatit doesn’t make any difference whether
the wood is finished on both sides ornot. It
will warp or not warp totally independent of
howit’s finished, because a finish only slows
moisture exchange. It doesn't stop it. Both
sides willadjust reasonable rapidly whether
they're finished or not.

(Thisisnot to say that you shouldn't fin-
ish both sides, especially if the underside or
inside will be seen or touched. A finished
surface looks and leelsnicer to most people
than an unfinished surface.)

Let'slookat two objects you're very famil-
iarwith (tabletopsand decks) to explain what
actually causes warping and then use the
explanation to understand how to correct
warps when they do occur.

Warped Tabletops
Have you ever noticed that old tabletops,
especially drop leaves, always seem Lo cup
concave on the top? You rarely, if ever, see a
tabletop bowed convex on the top. Usually,
these old topsare unfinished on the bottom,
soyoumay have assumed that thisaccounts
for the cupping.

Butitdoesn't. In fact, ifthe unfinished side
made adifference, itshould have caused the
top to warp in the other direction — convex.
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Old tabletops commonly cup on their tops even though the direction of the boards’ rings and the fact
that the bottom sides are often left unfinished would indicate that the opposite should have happened.
The cause is compression shrinkage. The gap of light between the ruler and the wood indicates a warp.

Thebottom would have dried outand shrunk
faster than the top as interior conditions in
buildings became increasingly drier over
the last century.

Nor doesthe natural shrinkage of plane-
sawn boards (twice as much around its rings
than perpendicular to its rings) explain the
concave warp. Old plain-sawn tops almost
always have the heart side up, and thisshould
mean that any shrinkage occurring because
of the furniture adjusting to drier interior
climateswould result in the topside bowing
rather than cupping.

With regard to quartersawn tops, the
natural shrinkage occurs fairly evenly in

both dimensions, so there is very little or
nowarping because ol drier conditions and
shrinkage. Yet quartersawn tabletops some-
times cup just as much as plain-sawn tops.

Warped Decks

Take another example: Boards placed in a
deck almost always cup on the top despite
usually being laid randomly. Some boards
have their heart side up, some have their sap-
side up and some are quartersawn.

The concave warping occurs whether or
not the boardsare painted, coated on the top
with a water repellant or deck stain, coated
onbothsides, lefttotallyunfinished orifthey

Because of compression
shrinkage, all the boards
in this deck have warped
concave on the top even
though they were laid
randomly.



are in the sun or shade. When the cupping
stresses become great enough, the boards
check and split.

There must be an explanation for warp-
ing other than the ring pattern of the wood
or whether the wood is finished on both
sides. And there is. It has to do with the
greater amount of moisture that comes in
contact with the top of a tabletop or the top
of adeck.

Compression Shrinkage

Overa period of many years a tabletop can
be wiped thousands of times with adamp
cloth. As the finish ages, it becomes more
porous and lets moisture through, so the
welness gets into the wood. Likewise on a
deck, more moisture enters the top surface
than the bottom, because rain wets the top
more than the bottom.

When moisture enters wood, it causes
the wood to swell. The top surfaces of the
tabletop and deck thus try to expand. But
the wood’s thickness remains stable and
prevents this. Asaresult, the cells at the top
surface are compressed from their original
cylindrical shape toan oval shape. When the
wood eventually dries out again, the cells
don'treturn fully to their cylindrical shape.
The top surface thus shrinks, pulling the
board concave.

Each time the topiswetted and dries out,
itshrinksalittle more. This phenomenonis
called “compression shrinkage” (or “com-
pression set™), and it explains warpage and
eventual splitting when neither the ring pat-
tern of the wood, nora finish applied to one
or both sides does.

Abuilt-up film finish in good shape resists
water penetration pretty well, but a deterio-
rated finish doesn't. Sorefinishing whenever
a finish ceasesto serve its protective function
extends the useful life of the object. Thisis
the problem with the “do not refinish” mes-
sage being conveyed by the popular televi-
sion series, “Antiques Roadshow.” If people
heed this message, alot of furniture will be
destroyed over the long term. Thoughtful
refinishing can extend antiques’ lives.

Straightening Warps

Understanding warping caused by compres-
sion shrinkage helps us find a method for
straightening warps. Recreate on the bottom
the same conditions that caused the cupping
on the top. You could do this by wetting the
bottom and letting it dry out many times
until the wood flattens out, but there isa
faster way.

Aswood dries out, it shrinks
about twice as much around
its rings than perpendicular to
its rings. (Wood doesn'’t shrink
appreciably in its length.) As a
result, plain-sawn boards cup
on the sap side (think of the
shrinkage as causing the rings
to partially straighten out), and |
quartersawn boards shrink with-

= e -

Place the warped board upside down and
hold it firmly in clamps so it can’t expand.
Then repeatedly wet the upper bowed side
by covering it with a wet cloth. At the same
time, place some weight on this side to
encourage compression shrinkage. Once
thoroughly wet, remove the wet cloth and let
the wood dry, with the weightstill in place.
You can encourage the flattening even more
by introducing steam using wet cloths and
ahot iron.

You have to be very careful when doing
thisnot to put so much pressure on the wood
with clamps or weight that you cause it to
split, orthat yousoak the wood so much that
you cause glue bonds to separate. 1f there
are already severe splits in the wood, this
fix probably won't work.

Asfewasone ortwo cycles of wettingand

Over along period of
time, repeated water
penetration into only
one side of a board
causesit to shrink,
leading to cupping and
eventually splitting.

drying should result in some improvement.
Usually it takes quite a few cycles to bring a
severe warp reasonably flat again.

However many wettingsit takes, the real
benefit of thistype of repairisthatit doesno
damage because you're always working on
the bottom, unfinished side.

When straightening a board, place it in clamps so the cupped side is face down. Place a wet cloth on the
bowed side. Weights encourage compression shrinkage.
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5 Common Finishing Problems

Bleeding, blushing,
blotching, orange peel
and fish eye.

he basics of wood finishing are really
quite simple: You use one of three tools
—arag, brush or spray gun — to transfer a
liquid stain or finish from acan to the wood.
Finishing becomes more complex when
problems occur,
Here are five common problems, together
with how to avoid them and how to deal
with them when they happen.

Bleeding
Bleeding refers to an oil finish oozing out
of pores after being applied and wiped off.
It is more likely to occur on large-pored
woods such as oak or mahogany than on
tight-grained woods. And it is more common
with thinned commercial blends of oil and
varnish (Watco Danish Oil, for example)
than with pure oils such as boiled linseed
oil or tung oil.

Bleeding is also more likely to occur on
hot days, especially if you move the wood
into warmer temperatures orsunlight before

the finish has completely cured.

If you allow the bleeding to dry and
harden, it will form glossy scabs that can’t be
removed without also removing (by abrad-
ing or stripping) the [inish around each.
Sometimes, however, you can disguise the
scabs adequately by rubbing the surlace
with #0000 steel wool, then apply another
coat to even the sheen.

To prevent the scabs from forming, keep
aclose eye on your project and wipe over the
surface with a dry cloth every half hour or
so until the bleeding stops.

Once the wood is sealed, meaning the
first coat has cured, there shouldn’t be any
more bleeding. So bleedingis usually limited
to the first coat.

Blushing
Blushing is a milky whiteness that occursin
fast-drying shellac and lacquer finishes in
humid weather. It's caused by moisture in the
air condensingonto the finish as the solvents
evaporate and cool the surface. The moisture
then evaporates leavingair voidsthat refract
light rather than let it pass through.
Blushingdoesn't occurin varnish because
it dries so slowly, or in water-based finish.
To avoid blushing you have to slow the
drying of the finish. Do this by adding
lacquer retarder to the lacquer or shellac.

(Brushing lacquer hasalready been retarded
enough so that blushing is very rare.)

Adding retarder slows the drying of the
finish, so don’t add more than needed. You
will have to experiment to find thisamount
because retarders use different solvent for-
mulas and humidity can vary.

Blushing will sometimes clear up on its
own, Otherwise, spray some retarder onto
lacquer, or alcohol onto shellac on a drier
day. Or let the finish harden and sand or
rub it with a fine-grit abrasive paper, pad
or steel wool. The blushing occurs right at
the surface of the finish, so it doesn’t take
much abrading to remove it.

Blotching

Blotching is uneven stain coloring usually
associated with uneven densities in the
wood. Blotching can also be caused by not
getting all the excess stain wiped off before
it beginstodry.

Thiswould be very rare with an oil stain
because the dryingis so slow, but it is com-
mon with water-based stains and lacquer
stains, (Lacquer stains are fast-drying stains
used by professional finishers who usually
spray the stain and have a second person
following closely behind wiping off.)

Once the blotching occurs, quickly apply
more stain, or the thinner for the stain (water

The shiny spots on this oak panel show where an oil/varnish blend has

oozed out of the pores and dried on the surface. To keep this from happen-
ing, check your project every half hour or so after you apply the finish and
wipe off any bleeding before it dries.
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The milky white area in the center of this panel is called “blushing” and

occurs often during the application of shellac or lacquer on humid days.
To keep it from happening, slow the drying of the finish by adding a little
lacquer retarder to it.



or lacquer thinner), to soften the hardened
stain so you can wipe it off. If you use the
thinner for the stain, you will lighten the
color on the wood, and you may have to
restainit.

To avoid the blotchy drying, work in
smaller areas at a time, work faster or geta
second person to wipe off.

Orange Peel

Orange peel is the spraying equivalent of
brush marks left when brushing. It can
occur with any finish and is usually caused
by sprayingtoo thick aliquid with too little
air pressure, When stated this way, the solu-
tion is obvious: thin the liquid orincrease
the air pressure.

Il you're usinga spray gun with air sup-
plied by a turbine rather than a compressor,
you won't be able to increase the air pres-
sure. You'll have to thin the liquid.

Another cause of orange peel is hold-
ing the spray gun too far from the work
surface or moving the gun so quickly that
you don’t deposit a [ully wet coat. Holding
the gun too close can blow the finish into
ridges and also cause orange peel. The best
way to determine the proper distance and
speed is to watch what’s happening in a
reflected light.

By positioning yourselfso youcanseea
reflection on the surface, you will see when
the finish is going on too thin or thick and
you can make the necessary adjustment.

Other than stripping, the only way to
remove orange peel after it has occurred
is to sand it out. Once you have leveled the

A common spraying problem is orange peel,
caused by spraying too thick a liquid with too
little air pressure, or moving the spray gun too
fast or holding it too far from, or too close to,
the work surface. To reduce orange peel, thin
the finish, increase the air pressure, and watch
ina reflected light to get the speed and distance
correct for the best results.

surface, you can either rub it to the sheen
(gloss, satin or [lat) you want using abra-
sives, or spray another coat being sure to
make the necessary adjustment so you don't
get orange peel again.

Fish Eye

Fisheye, whichisalsoreferred 1o as “crater-
ing” or “crawling,” is caused by asurface ten-
sion (slickness) difference between the finish
and oil that has gotten into the wood. The oil
that causes the greatest problem is silicone
oil, contained in many furniture polishes,
lubricants and skin-care products.

You're unlikely to experience fish eye
when finishing new wood, butit’s common
when refinishing old wood and occurs most
often when applying lacquer or varnish. To
prevent fish eye, use one or more of the fol-
lowing procedures (for really bad cases of
contamination you may need to use two or
evenall three).

> Wash the bare wood theroughly with
mineral spirits or naphtha, or with house-
hold ammonia and water or a strong oil-
removing detergent such as TSP.

» “Seal in” the silicone oil by applying a
first coat of shellac. It will flow over the oil
in the pores and form a barrier so you can
apply another finish on top.

> Add a fish-eye eliminator, which is sili-
cone oil sold under varioustrade names (the
most common is “Smoothie”) to the finish.
Thislowers the surface tension of the finish
enoughsoit flows overthe oil already in the
wood. Whenadding this product to varnish
orpolyurethane, thinit firstinalittle mineral
spirits or naphtha, then add it.

Once fish eye has occurred, it’s usually
best to wash off the finish with the appropri-
ate solvent and start over, taking one ormore
ofthe precautions discussed above. Decide
quickly, as “washing off” iseasyif done right
away, before the finish has totally set up.

Alternatively, you can sand out the cra-
ters and add silicone oil to your next coats.
Once you've added silicone oil to any coat,
you have to continue adding it to each addi-
tional coat or it will fish eye.

The darker spots on this oak panel are areas where the stain dried before it
was wiped off. To keep this from happening with fast drying water-based
and lacquer stains, work faster or on smaller areas at a time, or get a sec-
ond person to wipe off quickly after you apply the stain.

An increasingly common problem when refinishing furniture or woodwork
is fish eye, or craters, which is usually caused by silicone-containing fur-
niture polish having gotten through cracks in the finish and into the wood.
Because it has already happened you have to deal with it. Do so by wash-
ing the stripped wood thoroughly, sealing the wood with a coat of shellac,
and/or adding fish-eye eliminator (silicone oil) to the finish to lower its
surface tension so it flows out level.
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Slow Drying

Why stains and finishes
sometimes dry slowly.

friend called with a problem. He had

applied an ebony oil stain to oak and
alter the stain had dried for two days the
polyurethane he then brushed picked up
some of the colorand smeared it around the
surface.

Was there a problem with the stain, or
did he do something wrong?

Well, I could think of several possible
problems with the stain. First, a very dark
stain requires more pigment. So maybe the
manufacturerjust hadntadded enough binder
(oil orvarnish) to encase all the pigment well.
Second, some manufacturers are replacing
solvent with slow-drying oils to comply with
CaliforniaVOC rules, then selling this prod-
uct to the entire country to avoid having to
make two lines. Oils dry more slowly.

But my first thought was the weather.
Though it had been mild lately, with highs
in the 60sand lows in the 40sand 50s, that’s
still too cool for normal drying. Most stains
and finishes need at least 65-70 F temper-
atures for eight hours or more to dry ata
normal rate. (Exceptions are water-based
stainsand finishes, which are affected more
by humidity than temperature; and lacquers,
which can be made to dry normally in cold
weatherbyaddingacetone or fastevaporating
lacquer thinners available from auto-body
supply stores.)

So lasked about the shop temperature
while the stain wasdrying. My friend assured
me he had heat, but on furtherquestioning he
revealed that he turned it off at night.

Aftertryingthe stain myselfin my warm
shop, I concluded the problem was lack of
adequate heat. This is usually the cause of
stainsand finishes dryingslowly, and itisthe
first thing you should think of when faced
witha drying problem.

If you can’t avoid a cold shop you could
bringthe project inside your house aftereach
coat, or you could keep the finish warmwith
a heat lamp or even a blow dryer for small
objects. Alternatively, you're just going to
have to give each coat longer to dry.
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If your varnish brush is picking up some of the stain color as shown here, the most likely cause is cool
temperatures in your shop. I let this oil stain dry 24 hours in a shop at about 55 F, clearly not long
enough at this temperature.

Temperature isn't the only cause of slow
drying. Othersinclude:

> Applying oil or varnish onto oily
woods

» Not wiping off all excess oil finish

» Usingshellac thatis too old.

Oily Woods

Most exotic woods, such as teak, rosewood,
cocobolo and ebony, contain natural resins
that feel and act like oil. These resinsretard
the drying of oils and varnishes (and also
oil stains).

Thisiscounter-intuitive—so much so that
i'scommon tosee instructions in woodwork-
ing magazines callingspecifically for the use
ofoil or varnish on oily woods because these
finishesare “compatible.” The oppositeisthe
case. Oilsand varnishesare the only finishes
that don't dry well.

The explanation isthis: The non-drying
oily resinsonthe wood's surface mixinto the
wet oil or varnish finish and keep the finish
moleculesapart sothey don't bumpintoeach
otherand crosslink. The resinsact like paint
thinner that doesn't evaporate.

Once you have applied an oil or varnish to
an oily wood and discovered the finish isn't

drying, there are only two good fixes: apply
heat to the surface to excite the molecules so
theyare more likely to bump into each other
and crosslink, orstrip the finishand start over.
It's usually quite easy to strip (actually just
wash off) an oil or varnish that hasn’t dried
usingnaphthaorlacquer thinner. Sometimes
mineral spirits is strong enough.

Topreventadrying problem before it hap-
pens (orafter you have stripped anon-drying
finish), remove the oil from the surface of the
wood or seal the wood with shellac.

Toremove the oil wipe the wood with one
of several solvents: mineral spirits, naphtha,
alcohol, acetone or lacquer thinner. Mineral
spiritsand naphthaare the least effective, but
they don'tliftand smear the color of the wood.
Eachofthe othersolvents could remove some
of the color along with the oily resin.

Soifyou have joined two or more woods,
asinacutting board or segmented bowl, try
mineral spirits or naphtha first. Check that
the colors don't smear on scrap wood before
using one of the other solvents.

Whichever solvent you use, wet the wood
well with one rag then dry the wood with
another rag so you remove the oil, not just
smearitaround. Apply the finish right after



the solvent evaporates so there’s not time
for the oily resin in the wood to rise back to
the surface.

Alternatively, you can seal the wood with
another finish before applying the oil or var-
nish. Shellac is the most effective at blocking
off the oil.

Qil Finish

The common instruction for applying oil
and oil/varnish-blend finishes is to wet the
surface well then wipe off the excess after
the finish has had a few minutes to soak in.
This instruction is vague because different
interpretations can be givento “wipe off the
excess.”

What is meant is ALL of the excess. The
surface should not be left damptothe touch.
Oil doesn’t dry well, so leaving even a very
thin film of damp finish (anything that wets
your fingers or feels sticky) will resultin a
sticky surface for a long time.

If you have a situation where you didn’t
remove enough of the oil and it's now too
sticky to remove with adry cloth, followthe
instructions above for dealing withan oil or
varnish that won't dry on an oily wood.

Shellac

Shellac deteriorates much more rapidly
than other finishes. The deterioration leads
to slower drying and reduced water resis-
tance.

Insolid flake form, bleached or “blonde”
shellac deteriorates much faster than non-
bleached, sometimes within a year or two
(non-bleached remains good for many years).
The variables are the methods used to bleach
the shellacandthe temperature in which the
shellacis stored, with higher temperatures
leading to faster deterioration,

Youcanslow the deterioration by storing
the shellac in a refrigerator.

Once the shellac is dissolved in alcohol,

alltypesofshellac deteriorate, againwith this
occurring fasterthe higher the temperatures
in which the shellac is stored. You should
use the shellac within a year of its having
been dissolved in alcohol if you are using
itas a finish and not just as a sealer under
another finish.

Forany critical project, such asatabletop,
youshould dissolve your own flakesand use
the shellac as quickly as possible — within
several weeks or months.

Other finishesalso deteriorate, of course,
but the deterioration doesn't lead to signifi-
cantly slower drying. Pre-catalyzed lacquer
loses some of its durability after a few years
(the time varies with different manufactur-
ers), and water-based finishes sometimes
curdleafteranumber of years. I've never seen
varnish orlacquer deteriorate as long asairis
kept out of the can, no matter how old.

|1' 'l ‘

The oily resin in some woods slows the drying of oil and varnish finishes, so you should
remove this resin before applying either finish. Acetone is the most effective solvent for
removal, but it can lift some of the color and smear it over other woods if you are using
several hardwood species together, as 'm doing here. Mineral spirits and naphtha won't
do this, but they are less effective at removing the oily resin.

You should ai'ways wipe off all oil finish from the wood after
each coat. If you leave the wood a little damp, as I've done
here, the finish won't dry well. It will remain sticky for days,
or longer.

Bleached shellac
loses its ability to
dissolve after a few
years. If the shellac
looks like this, even
after overnight in
alcohol, it is no
good and should be
thrown away. The
“blocked” flakes

to the left of the jar
are agood indica-
tion that the shellac
may not dissolve.

Dissolved shellac deteriorates as it ages so that it dries slower
and loses its water resistance. This is the reason you should
use shellac as freshly dissolved in alcohol as possible. Here,
my finger still leaves a mark in the shellac after overnight
drying. The shellac was five years old.

Slow Drying 141






12

Repairin
Finishes




Repairing Color Damage

If the scratch isn’t deep,
the fix isn't difficult.

Even il youaren't a professional wood-
worker, you must get called on now
and then to look at finish damage on cabi-
nets or furniture belonging to friends and
neighbors. Your woodworking skills are
appreciated in our mass-production soci-
ety, and your {riends and neighbors may
not recognize that repairing a finish is not
the same as making something out of wood.
But it would be nice if you could help them
out anyway.

The most common damage to a finish is
missing color in minor nicks or scratches.
Here'sanexplanation of what to look for and
how to goabout repairingit. (I'm not goingto
discuss how to fill deep scratches or gouges;
thatinvolves a different and more compli-
cated procedure.)

The Four Types of Damage
There are [our categories of damage, each
requiring a different repair procedure.

» Enough color remains in the wood,
either from the natural color of the wood
itself or from some remaining stain, so that
all you have to do is apply a clear finish to
the damage to blend it in.

» Notenough colorremainsin the wood,
so you have to add some color to repairit.

» The wood is still sealed, and this pre-
ventsadded coloring from penetrating. You
have to apply a colored finish on top.

» The fibersofthe wood are so damaged,
that any liquid you apply makes the color
too dark. You have to use a neutral-colored
paste wax, water-based finish oravery fast-
drying finish.

Determine the Problem

Because the fix for each of these situations
is different, you need to test in advance to
learn what is most likely to work. Here’s the
easy test. Apply some clear liquid to the dam-
age and see what happens. Does the liquid
bring out the coloralready there tomake the
mark disappear? Doesthe liquid darken the
damage, but not enough? Does the liquid do
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Before you can repair a scratch you need to
diagnose the problem.

The simple test to determine the procedure to
repair a scratch that shows white is to dab some
liquid onto it.

nothing? Or does the liquid make the dam-
aged area too dark?

The best liquid to use is mineral spirits
(paint thinner) because it will simultane-
ously show the color and remove any wax
that might be partially sealing the wood. But
mineral spirits isn't always handy, and you
don’t want to have to run home to get some.
So here’s the easy trick, the method L almost
always use to provide the clue.

Take some liquid from your mouth and
dab it onto the damaged area using your
finger. You could call this “The Spit Test,”
but doing so might not endear you to your
onlookers. “Liquid from my mouth” is how
I describeit.

Whatever the liquid, and whatever the
application tool, the liquid will tell you the
situation within a couple of seconds. The
colorin the damaged area will blend, it will
darken but not enough, it won't change, or
it will become too dark.

Here is how to proceed once you know
what you're up against.

If the Liquid Restores the Color
Allyou need to doisapply aclear finish. Your
choicesare oil (boiled linseed oil, Danish ol
or antique oil), shellac or varnish. The dif-
ferences are as follows.

Oilwill penetrate deeper because it cures
slowly, soit will make the wood darker than
the other two finishes. Moreover, the color
will continue to darken some as the oil ages.
Ifthe color produced by the test liquid is just
alittle light, oil might be the best choice.

If aliquid s all youneed to restore the color ina
scratch, wipe the surface with an oil finish.

Shellac dries very rapidly, so it doesn’t
penetrate as deeply or darken the wood as
much. Clear shellac is probably what you
should use, not amber, and you may want
toapply the shellac with a fine artist’s brush
depending on the size of the damage.

Varnish darkens more than shellac but
less than oil, and it also darkens a little as
it ages. An artist’s brush is also useful for
applying varnish to small areas.

If the Liquid Doesn't

Darken Enough

Youneed toapply astain, and as long as you

use an oil-based wiping stain or a water-

soluble dye stain, you can simply wipe the

stain over the damage, then wipe off all the

excess. With this method you won't leave

any mark on the surrounding finish.
Choose between the two types of stain

Photos by Al Parrish; special thanks to Keith Mealy of Guardsman FurniturePro for assistance



If a liquid has no effect on the coloring of a scratch, brush a colorant into

the scratch.

sample piece first.

Touch-up markers are very effective on scuffed-up sharp edges. These
markers are available in a variety of colors. To best match your piece, do a

Ifa liquid makes the scratch too dark, apply some clear paste wax.

If aliquid darkens the scratch, just not enough, wipe the surface with astain or
colored paste wax.

based on how much color you're going to
need to add. Wiping stains won't add as
much color as dye stains will, and you can
continue to put more dye onto the damage
and make it darker, while wiping stain will
have little additional effect after the first
application.

If you use a water-soluble dye stainon a
tabletop, you should seal it in by wiping over
withan oil finishso it doesn't get washed out
during cleaning and dusting.

Instead of usingone of these stains, which
givesyoualot of control of the color because
there are infinite possibilities, you could
use a commercial product designed for just
such a problem. These include Howard’s
Restor-a-Finish and anumber of brands of
colored paste wax. Or you could use a touch-
up marker, which is especially effective on
sharp edges.

If the Liquid Has No Effect

If the liquid you applied in your initial test
doesn’t darken the damaged area at all, the
wood is still sealed with finish. A lot of fac-
tory furnitureissealed first then colored with
tonersand glazes. This coloring could have
been removed without breaking through
the sealer coat.

Toreintroduce color to thistype of dam-
age, you have to paint it in. You can do this
with a touch-up marker, or you can brush
on any colorant that includes a binder. The
binder should be shellac, varnish or water-
based finish. Ineffect, you are painting with

thinned paint. The trick is to get the color

right, so standard paints seldom work. You
need tomixup the colorant and binder your-
self. Use Universal Tinting Colorants (UTCs)
with shellac and water-based finish, and oil
or Japan colorants with varnish.

If the Liquid Makes

The Color Too Dark

Thisscenario usually indicates that the wood
has been roughened, and too much of the
liquid is retained. There are three possible
finishes you could apply to get the color
right. Clear paste wax will darken the least.
Water-based finish will cause some dark-
ening. A fast-drying finish such as shellac
won't penetrate much, so it will also cause
very little darkening —especially if very little
is applied.

Thistype of damage isactually the most
difficult of the four to get right, because you
can always add more color to make a repair
darker, but you can't make it lighter.

Of course, experience is always helpful
forachievingsuccess, but the first step, even
if you have a lot of experience, is doing the
liquid test.
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Fixing Finishe

Remove common surface
problems with minimal
damage to the finish.

Clcaning the finish on furniture can
involve more than just wiping now and
then with a damp cloth or furniture polish,
Foreign matter can become stuck to the
surface and require a more complex clean-
ing procedure. Here are several common
examples and how to deal with each.

Stickers & Tape
Many retail stores and moving companies
put labeling stickers with prices and other
information on furniture. If these stickers
aren’t removed within a few months they
can become so stuck to the surface that you
can't peel them off. Because the glues thatare
used onthese stickers vary, its not possible to
identify one solvent that will dissolve every
one. In many cases the solvent that works
best, in fact, also dissolves the finish.
Usually, the safest way to remove these
stickers is to soften the paper with water (as
youdo to remove paper labels from jars), then
peel offthe paper and either rub off the glue
with your finger orsoften it witha petroleum-
distillate solvent then rub it off.
Petroleum-distillate solvents include
mineral spirits (paint thinner), whichis the
weakest, naphtha, xylene (xylol) and toluene
(toluol), whichisthe strongest solvent. All are
available at paint stores and home centers, as

Surfaces

Felt-tip pen marks can be removed without damaging any coating (except shellac) by wiping lightly

with denatured alcohol.

isturpentine, a pine-sap distillate that hasa
solvent strength similar to naphtha.

None of these solvents causes damage to
any finish except wax and water-based unless
they remain in contact for a considerable
time. They all remove wax, and xylene and
toluene will damage water-based finish.

Masking and Scotch tape are more diffi-
cultto remove because you can't use water to
separate the tape from the glue. You will have
to work a solvent under the tape. Toluene
and xylene are best (except on water-based
finishes) because of their strength. Other
solventssuch as alcohol and lacquer thinner
may damage the finish.

Sometimes stickers become so stuck to a sur-
face they can’t be peeled off. Usually water or
solvent can be used to remove them.
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Candle wax can usually be removed by pick-
ing it off after freezing with an ice cube. Any
remaining wax can then be dissolved and
wiped off with mineral spirits.

[n extreme cases, youmay have toscrape
or abrade off the tape then repair the dam-
age to the finish. Sometimes there’s a color
difference in the wood or finish under the
stickerortape because this area was shielded
from light.

Candle Wax

You can remove candle wax from a finish a
little at atime by rubbing with a petroleum-
distillate dampened cloth. Butit is much
faster to use ice to crystallize the wax then
pick it off the surface.

Hold an ice cube against the wax for five
or 10 seconds to freeze it. Then pick the
wax offthe surface with your fingernail and
remove any that remains with a petroleum-
distillate solvent.

[[ you don't have any ice handy, you can
cut orscrape off the majority of the wax with
a chisel, knife or plastic credit card. Then
remove the rest with a petroleum distillate.

Crayon Marks

Because crayons are wax, youshould be able
to remove crayon marks by wiping with any
petroleum-distillate solvent, turpentine or
even furniture polish. But il the finish is
so thin that the crayon has gotten into the
wood, youmay have difficulty removingall



the color. Try washing the surface several
times with the petroleum distillate. It may
help to scrub the affected area lightly with
atoothbrush.

Paint Spatter

Whenyouroll latex paint onto walls and ceil-
ings, the roller throws offtiny paint droplets
thatland on youand everythingelse. If you
don't cover your furniture well, you may find
these droplets stuck to the finish.

Fora few days youmay be able to remove
the droplets by rubbing with a cloth damp-
ened with water, or soap and water. But once
the droplets have hardened, you will need
to rub them with asolvent.

The solvent to use is toluene or xylene,
which is the active solvent in commercial
products such as Gool Off and Oops!. Be
very careful using one of these solvents on
waler-based finish or latex paint.

Unlike latex paint, oil paint cannot be
removed easily from another paint or finish
withoutalso damagingit. Onlyavery strong
solvent such as lacquer thinner or paint strip-
per will soften oil paint, and these solvents
will dissolve or soften every other paint or
finish on the piece, too. To remove oil paint
with the least damage to the underlying paint

or finish, you usually have toscrape orabrade
the paint off the surface.

Felt-tip Pen Marks

The binder used in felt-tip pens and Magic
Markersis similartoshellac in thatitis usu-
allysoluble inalcohol, so the obvious cleaner
isalcohol. Of course, you won't be able to
avoid damaging a shellac surface, and you
will need to be very careful on lacquer and
water-based finish.

Mold & Mildew

Mold and mildew are bacteria that thrive
in damp conditions common in cellars. It
doesn't do much good to remove the mold or
mildew from the surface il youdon'tkill the
spors. To do this, mix equal parts of house-
hold bleach and water, and wipe the surface
usinga cotton cloth or sponge, The bleach
won't damage any finish, but the water will
ifit getsunder the finish and into the wood.
So don't soak the cloth.

To aid in the cleaning you can add a pH-
neutral soap such dishwashing liquid. Then
wipe the surface withaclean, damp cloth to
remove any residue that might be left from
the bleach orsoap. Carefully dry off the sur-
face with adry cloth. To keep the mold and

mildew from returning, place the furniture
indrier conditions.

Wrinkled Finishes

Adirty, wrinkled and often sticky finish on
chair arms and backs, edges of tables, and
around knobs and pullsis usually the result
of the finish having been broken down by
repeated contact with mild acids or alka-
lis. The most common culprit is body oil or
sweat [rom peoples' hands, armsand backs.
Repeated washings with an alkali soap can
also cause this problem.

You can try washing the finish with a
mild soap such as dishwashing liquid. If
this doesn't correct the problem, you can
try rubbing with steel wool to abrade off the
surface of the finish and expose good finish
underneath. Usually the finish is destroyed
all the way through, however, soit hasto be
removed and replaced to fix the problem.

The Ultimate Fix

With the possible exception of the wrinkled
finish, all of these problems can be corrected
by abrading — in effect, rubbing out the fin-
ish, orat leasta part of it. But this may cause
sheen differences, so try the methods 1 sug-
gest above first.

Crayons are wax, so
crayon markings can be
removed by wiping with
mineral spirits.

Latex paint spatter can be removed without
damaging any coating except water-based
finish or latex paint by scrubbing lightly with
xylene or a proprietary product containing
xylene.

Mildew spores can be
killed (to stop further
growth) by washing the
surface with half-and-
half household bleach
and water. Dry the
surface quickly so the
water doesn’t damage
the finish.

Finishes that have soft-
ened and become wrin-
kled (and also dirty)
because of extended
contact with acids
contained in body oils
and sweat (as shown at
left) usually have to be
stripped and replaced
with anew finish.
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How to Remove Watermarks

A wet drinking glass
can make an ugly white
or dark ring on your
furniture. Here’s how

to fix the damage.

atermarks occur on furniture with

[inishes that have aged. These
marks, also called water rings when they're
round in shape, rarely occurin newly applied
film-building finishes, even those such as
shellac that have reputations for weak water
resistance.

There are two types of watermarks: light
and dark. Light marks are milky-white and
are caused by moisture getting into the fin-
ishand creating voids that interfere with the
finish’stransparency. Dark marks are brown
or black and are caused by water and metal
residue penetrating through cracks in the
finish and getting into the wood.

Both typesare easy to remove but the fin-
ish usually hasto be stripped before remov-
ing dark watermarks. Don't confuse heat
damage with light watermarks or ink stains
with dark watermarks—both are usually very
difficult to remove.

Light Watermarks

To remove milky-white watermarks, you
need either to consolidate the finish (elimi-
nate the voids)to the point that the transpar-
ency isreestablished or cut the film back to
belowthe damage. Successisnot predictable,
but in general, a white watermark is easier
to remove in the following circumstances:
1) the finish is newer, 2) the shorter the time
the watermark has been in the finish, and
3) the shallower the damage goes into the
finish.

Here are the best ways to remove milky-
white watermarks, arranged in order from the
least damaging (and generally least effective)
to the potentially most damaging.

» Apply anoily substance, such as furni-
ture polish, petroleum jelly ormayonnaise,
to the damaged area and allow the liquid or
gel to remain overnight. The oil will often
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One method of removing white water marks (rings) is to wipe over with a lightly alcohol-dampened
cloth. You'll have more control if you fold the cloth into a pad, like a French-polish pad. Use only
enough alcohol so you leave an evaporating trail resembling a comets tail as you wipe.

restore some of the transparency (by filling
some of the microscopic voids) but seldom
all of it.

> Heatthe finish withablow dryer orheat
gun to soften the finish so it consolidates.
This may restore some of the transparency

il you get the temperature just right , but
if you get the finish too hot, it will blister.
Avoid getting the finish any hotter than is
comfortable to touch.

» Dampenaclothwith denatured alcohol
and wipe gently over the damaged area. The

For lacquer finishes, spraying a light mist of “blush” eliminator (butyl Cellosolve) is very effective for
removing light water damage. My friend took his table out of his vehicle and set it on the grass. Within
aminute or two I had removed the white mark with my “magic” aerosol.



trick is to dampen the cloth just enough so
it leaves the appearance of a comet’s tail of
evaporating alcohol trailing as you wipe.
(You can practice by wiping across a more
resistant surface such as polyurethane or
plastic laminate.)

If you get the cloth too wet, the alcohol
may soften the finish too much and dull the
sheen or smear the finish. This is especially
likely if the finish is shellac (used on most
furniture finished before the 1930s), but this
technique is most effective on shellac.

» Spray a light mist from an aerosol
“blush” eliminator over the water damage.
The solvent is butyl Cellosolve, which will
dissolve lacquer and restore the transpar-
ency. Be very careful toavoid too wet aspray
or it could damage the finish.

These aerosolsare sold to professionals.
You might find one atadistributor that caters
to the professional trade, or youcould spray
amist of lacquer retarder if you have aspray
gun and can get it to the furniture or the
furniture toit.

» Cut through the damage by rubbing
with a mild abrasive such as toothpaste, or
withrottenstone (avery fine abrasive powder
available at most paint stores) mixed with a
light oil. Fine #0000 steel wool lubricated
with alight oil, such as mineral oil, is more
effective because it cuts faster, but steel wool
willleave noticeable scraiches in the surface.
Use steel wool only as a last resort.

Rub the damaged area until the water
damage is gone, being careful not to rub
through the finish. Then, if the sheenis dif-
ferent from the surrounding area, evenit by
rubbing the entire surface with an abrasive
that produces the sheen you want.

> French polish over the damaged area
using padding lacquer, another product sold
to professionals. The lacquer-thinnersolvent
in the padding lacquer will soften the finish
(the same as if it were wiped or sprayed on
separately) and often clearup the damage. It
may be necessary to continue polishing the
entire surface to get an even sheen.

This technique works fairly well on sur-
faces in good condition, but it is risky on
crazed or deteriorated surfaces. If the water-
mark doesn't come out entirely with yourini-
tial application, you will sealin the remaining
milky whiteness and make removing it more
difficult.

If you have no experience removing
milky-white watermarks, 1 recommend you
try wiping withan alcohol-dampened cloth
orrubbing withanabrasive. Bothtechniques
are usually effective and the risk of serious
damage s less.

Dark Watermarks

The easiest and least damaging way toremove
dark watermarks is to bleach them out of
the wood with oxalic-acid wood bleach.
This chemical is available in crystal form
at pharmacies and at many paint and hard-
ware stores. Don't confuse this bleach with
household bleach, which removes dye, or
with two-part bleach, which takesthe natural
color out of the wood.

Dissolve some oxalic-acid crystals at a
ratio of one ounce to one quart of warm water
or, to make it easier, just make a saturated
solution by adding the crystals to hot water
until no more will dissolve.

A glass jar makes a good container, but
leave some air space at the top for gases to

collect if you store the solution. Never use a
metal container, because it rusts.

Brush a wet coat of the solution over the
entire surface, not just over the stains, to
keep the coloreven. If you are working on
mahogany or cherry, which usually darken
as they age, the oxalic acid may lighten the
wood backtoits original color.

Let the oxalicacid dry, then wash the crys-
tals off the wood with a hose or well-soaked
sponge or cloth. Don't brush the crystalsinto
the air because they will cause you to choke
il you breathe themin.

Usually, one application will remove the
black marks, but youcan alwaystry asecond
if the first doesn’t work. Often, a light tan
mark will remain after the black has been
removed. It can be removed easily with a
light sanding,.

CAUTION: Oxalicacid is toxic, capable
ol causing severe skin and respiratory prob-
lems. Wear gloves and goggles when using
it, and don't generate airborne dust.

Oil Finishes

Dark watermarks occureasilyin oil finishes
because they're too thin to be effective against
water penetration. Milky-white watermarks
are very rare, however. The lighter water-
marks you sometimes see in oil finishes are
almost always caused by random light reflec-
tion from raised grain telegraphing through
the thin oil.

Torepair light, raised-grain watermarks
in oil Ainishes, level the raised grain with
sandpaper or steel wool and apply more oil
finish. Abrade the damaged area as little as
possible to avoid lightening the color of the
wood.

To remove dark water stains, you'll usually
have to remove the finish first. Then dissolve
some oxalic acid crystals to a saturated solu-
tion in hot water.

Brush on the oxalic acid solution over the
entire surface. The dark marks will begin to
fade immediately, though it will take a little
longer for them to disappear entirely.

When the wood dries, the crystals will reap-
pear. Wash them off with a hose or wet rag or
sponge. Never brush the crystals off the surface
because they are toxic to breathe.

How to Remove Watermarks 149



Fixing Finish with French Polish

Sometimes it’s a good
technique for repairing
damaged finishes.

In the woodworking community, French
polishing is usually thought of as a tech-
nique for l[inishing new wood. But in the
repair community, French polishing is com-
monly used to renew worn ordamaged finish
surfaces, especially tabletops.

Followingisatypical example ofwhatcan
be done using this technique ona high-end
1950s mahogany dining tabletop. 1 did the
repair in the client’s home.

The ownershad caused analcohol-flled
heatingapparatus underalarge chafing dish
to explode, spattering alcohol across hall of
the tabletop. The alcohol cratered out hun-
dreds of depressions approximately the
thickness of a normal sheet of paper. The
owners loved the color (patina) of the wood
and didn't want it stripped and refinished.

The finishwasavery sophisticated, multi-
step finish involving numerous coloring steps
as shown in the illustration below, and the
color had of course aged and mellowed. It
would have been very difficult to match the
other pieces in the dining set anyway, and
also very expensive. So the owner’s wishes
notwithstanding, the best procedure was
stillto try to repair the finish.

When diagnosing damage of thissort, it’s
critical to determine if there are color prob-

This is a photo of the dining table after I French polished it on site to repair the damage.

lems. Forexample, did the damage gosodeep
that itremoved some of the glaze or tonerin
the finish or some of the stain in the wood?
For one or two spots, it wouldn't be a prob-
lem coloring them in, but for the hundreds
onthistable, restoring the color would have
been out ofthe question. It would have taken
much toolong, and it would have been much
too difficult to disguise so many.

Top coats

Toner / Wash coat

—— Glaze

— Wash coat
~— Washcoat

7™ Stain

L— Grainfiller

A complex finish requires many different layers.
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So I did a simple test. Using #600-grit
sandpaper, I sanded back asmallarea of fin-
ish to see if I could sand to below the dam-
age without affecting the color. I could. The
damage was confined to the topcoats of clear
finish. The first step, therefore, would be to
sand out all the damage.

There were two possibilities for the next
step. One would be to rub the surface with
finerand finer gritabrasives until the desired
sheen was reached. The other would be to
apply more finish.

Rubbing increases the risk of abrading
into color and requires protecting all the
surfaces in the room il electrical tools are
used. Rubbing is also less successful if the
finish is old and somewhat deteriorated, as
this one was. It can be impossible to bring
up aneven shine.

The way most tabletops are restored
when working onsite is by applying more
finish. Almost any finish can be used, but
there are the following caveats.

» Working onsite makes spraying diffi-
cult. It canbe done, however, using a turbine



HVLP and hanging plastic sheeting to protect
everything in the room. Although challeng-
ing, spraying has the advantage of producing
analmost perfectly flat surface.

» The lacquer thinner inlacquer nishes
hasthe potential of blistering any finish, even
old lacquer. Begin by spraying light “mist”
coats. Lacquer thinneralso hasastrong odor,
and this has to be taken into account when
working in an owner's home.

» Water-based finish can be sprayed
without the risk of blistering and without
the strong odors. Many refinishers use this
finish, coating over desks at night and on
weekends in offices.

» Varnish or polyurethane can be used,
but there is a long drying time and strong
odorthat hastobe considered, and the finish
should beleveled and rubbed out afterward.
To avoid the leveling step, the finish could

be thinned at least 25 percentand wiped on,
oragel varnish could be used. Both stilldry
slowly and collect dust.

) Shellac can be applied successfully
over any finish, and the French polishing
method of applying shellacis perfectly suited
to this type situation. This is the finish and
the technique (as shown below) I commonly
use when working onsite.

Here is a close-up of the damage,
which was spread over half the
tabletop. The damage looks worse than it
was, because it was confined to the clear
topcoats. It didn’t penetrate into the color

layers in the finish.

7-Step Guide to Repairing a Finish with French Polish

The first step was to sand the surface to below the damage. There are several ways to do
this: by hand or by machine, and with dry sandpaper or with a lubricant.

I always begin sanding by hand because there’s too much risk of sanding through using a sand-
ing machine. If I were to sand into the color layers and remove some of the color, the problem would
be almost impossible to fix. This is also the reason I start out sanding dry. Wetting the surface to
lubricate the sandpaper masks sand-throughs so they aven't visible until too late. When I begin to

feel comfortable with the thickness of the topcoats, I add alubricant.

The choice of gritis a judgment call. Always choose the finest-grit sandpaper that will still cut
through the damage efficiently. Coarser grits leave scratches that then need to be sanded out. Here,
I began with #600-grit sandpaper. With shallower damage, I'd use a finer grit.

tive at preventing clogging.

Grits above #400 are black, wet/dry sandpaper. Without a

lubricant, this sandpaper clogs easily, so you need to change
often to fresh sandpaper. Clogging causes larger-than-necessary
scratches in the surface, which can be difficult to remove.

The downside of sanding dry is that you can go through a lot of
sandpaper, and wet/dry sandpaper is fairly expensive. This is the
reason to start using a lubricant as soon as you feel comfortable doing
so. The lubricant I almost always use is mineral spirits —I choose the
“odorless” type when working in someone’s home. Sometimes, I add
some mineral oil to lengthen the working time. I avoid using water
because it may cause problems with an old finish, and it isn’t as effec-

Continued on page 152
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7-Step Guide to Repairing a Finish with French Polish — continued

The first step in French polishing is to make a pad —a ball of absor-

bent cloth wrapped tightly within another cloth to create a smooth
bottom surface. Typically, I use cheesecloth for the inner ball and an old,
well-worn, handkerchief for the outer cloth. I fold the cheesecloth into a
tight square, wrap the handkerchief around it and twist tight.

With the polishing pad made, I pour on some shellac. A plastic squeeze
bottle works great. I make the cloth damp, not wet, and tap the pad hard
against my other hand to disperse the shellac.

Tuse two-pound-cut, blonde shellac I've dissolved myself from flakes.
Using freshly made shellac produces the fastest drying, hardest and most
water-resistant finish.

I begin wiping the shellac onto the surface.

At first, 'm just trying to get some build
(you could even brush or spray the shellac). I
usually just wipe the pad across the surface in
straight strokes with the grain.

After covering the surface (or in this case one
section at a time), 1 add some mineral oil to the
bottom of the pad to lubricate it so it doesn't “drag”
the shellac already on the surface. I find it easiest
to remove the cap from the bottle of mineral oil and
pour alittle oil into it. Then I dip my finger into the
oil and spread it onto the pad whenever I feel Ineed
to add more, usually each time after adding more
shellac.

Once I start adding oil, I begin padding in
circles or figure eights. But there’s nothing wrong
with continuing to pad in straight strokes with the
grain.

Here’s the first trick to French polishing
(whether on new wood or on an old finish). Have
one squeeze bottle with shellac and one with
straight denatured alcohol. Once you've applied
enough shellac to the surface to cover the sanding
scratches, begin thinning the shellac progressively
with the alcohol until you're just rubbing with
alcohol. The goal is to eliminate all the marks left
by the cloth.

Thin the shellac right on the pad. Pour on a
little shellac. Then pour on a little alcohol. Tap the
pad against your other hand to disperse the liquid,
then apply one or two finger dabs of mineral oil to
the bottom of the pad and tap it again. After you've
been rubbing an area for a while, you won't need
as much oil. There will be enough already on the
surface.

Here’s the second trick: As soon as you start
adding oil to the pad, you want to see a vapor trail
following the pad as you rub. The vapor trail is
caused by the alcohol evaporating through the oil.
This tells you that you have the right mixture.

You won't see this vapor trail if your padis too
wet or too dry. You will see just wetness or streak-
ing. As you start padding, the vapor trail can be
up to afoot long. It should tighten as the pad dries
until it trails by only an inch or two. Then refresh
the pad with more shellac, alcohol and maybe oil.

Any time you cause a problem in the fin-
ish (rag tracks too pronounced, a mark because
vou stopped moving the pad, whatever), you can
always sand it out and keep going. Use the finest

Here is the same section of the

tabletop after having sanded out
all the damage and French polished. The
grit sandpaper that will remove the problem, usu- top showing some of the damage repaired table is shown at the beginning
ally #600 or #1,000 grit. (left) and the damage sanded out (right). of this chapter.
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Paint & Varnish Removers

Learn the differences
between the five types of
strippers on the market.

No step in refinishing is as messy and
unpleasant as stripping off old paint
or finish. Though stripping can’t be made
clean and enjoyable, it does help to know
something about the stripping products
available so you can choose intelligently
among them.

Fortunately, in the case of strippers
(unlike other finishing products), the pri-
mary ingredients are almost always listed
on the container, so it’s possible to make
sense of the products by separating them
nto types.

There are three types of strippers that
are solvents and one type thatis lye. You can
also buy astripper that combines two of the
solvents, so there are actually five types of
strippers on the market today:

» Methylene chloride (MC)

> Acetone, toluene and methanol
(ATM)

» N-methyl pyrrolidone (NMP)

» A combination of methylene chloride
plus acetone, toluene and methanol (MC/
ATM)

> Lye

MC, ATM, and MC/ATM are available
in various thicknesses, ranging from lig-
uid to semi-paste. The thickness makes a
difference in how well the stripper clings
to vertical surfaces, but not in strength or
effectiveness.

NMP is always fairly thick.

Lye is available in powder form, which
you have to mix with water, and in paste
form, whichis ready for use.

Methylene Chloride (MC)
The strongest and fastest-acting of the four
solvent typesis methylene chloride. You can
identify thisstripperintwo easy ways: “non-
flammable” ishighlighted on the [ront of the
can, and the can is noticeably heavier than
other solvent strippers.

Methylene chloride is very effective at
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| Resswes paint, varmish,
Lacgeer and shatlac

From the left, the four types of solvent strippers plus refinsher are methylene chloride (MC); a com-
bination of methylene chloride and acetone, toluene and methanol (MC/ATM); acetone, toluene and
methanol (ATM) with wax added to make it a stripper and ATM “refinisher” without wax; and n-

methyl pyrrolidone (NMP).

removing all types of coatings, and even
though it is moderately expensive, it has
been the primary solvent used in strippers
for the last four decades. In the mid-1980s,
the Environmental Protection Agency listed
MCasaprobable human carcinogen, though
theevidence forsuch alisting remains highly
controversial.

Some manufacturers add acids or alka-
lies to their MC strippers to increase their
strength, butthese additives are seldom listed
on the container. All manufacturersadd wax,
which rises to the surface and retards the
evaporation of the MC.

The wax residue must be washed off
before finishing the wood or the finish may
not dry orbond well. Manufacturers mislead-
ingly call this washing step “neutralizing.”

Acetone, Toluene, Methanol (ATM)
This is the cheapest solvent stripper and is
essentially nothing more than lacquer thin-
ner. It's effective at removing shellac and lac-
quer, butis slow on all other coatings.

When manufacturers add wax to slow
evaporation, they call the remover a “strip-
per.” When they don't add wax, they call it
a “refinisher.” To use refinisher, you must
work on very small sections at atime due to
the fast evaporation of the solvents.

Other members of the three solvent fami-
lies— ketones, petroleum distillates, and alco-
hols—are sometimes added to or substituted
foracetone, toluene and methanol to change
evaporation rates, but the stripperis still in
the ATM category. All of the solventsused in

this category are extremely flammable, and
mention of this is made on the can.

MC/ATM

By combining MC and ATM in varying pro-
portions, manufacturers produce astripper
thatis in between in both effectiveness and
cost. Combination stripperslistanumber of
solvents, including methylene chloride, and
also warn of flammability. These strippers
are effective on all but the most stubborn
coatings.

N-Methyl Pyrrolidone (NMP)

The possibility that MC could cause can-
cerand the high flammability of ATM and
MC/ATM strippers opened the market to
an alternative solvent stripper —n-methyl
pyrrolidone. This solvent is expensive and
evaporates very slowly,sono waxisadded. It
isalso non-flammable, biodegradable (which
is often promoted) and is claimed to be less
toxic than MC and ATM.

To reduce the expense ofl NMP stripper,
allmanufacturers I'm familiar with add less
expensive ingredients, which also reduce
the strength. These ingredients are usually
di-basic esters (dimethyl glutarate, dimethyl
adipate oraluminumsilicate), which canalso
be listed as soybean esters and the stripper
sold as a “soy” stripper (butit's NMP that’s
the active ingredient).

Slow evaporation translates into reduced
eflectiveness (consider that these strippers
are packaged in plastic containers), but an
NMP stripper will still remove all but the



most stubborn coatings given enough time
—overnight or longer in many cases.

The claim of biodegradability asa plusis
a little disingenuous because the faster MC
and ATM solvents evaporate so [ast there’s
nothing left to biodegrade.

Concerning safety, it's not that NMP is
less toxic, but that it evaporates so slowly
the airin a room has time to replace itself
several times over before toxic concentra-
tions are reached.

The reasons NMPstrippers haven't caught
on betterare theirexpense and the mislead-
ing claims on most containers saying the
product works considerably faster than it
actually does. Claiming too much fora prod-
uct may get a customer to buy it once, but
rarely a second time.

Forwhatit's worth, however, NMP strip-
pers are my [avorite anytime I'm not in a
hurry, because if you leave these strippersin

contact with the coatinglong enough (some-
timesseveral days), they will penetrate tothe
wood and you can remove all the coats of
paint or finish at once and with little effort.
This is in contrast with the struggle often
associated with the fast-evaporating MCand
ATMstrippers, keeping them wet and active,
especially on hot days.

Lye
Though it'srarely used, lye (sodium hydrox-
ide) isboth cheaperand more effective than
the solvents discussed above. The problem
with lye is that it will burn you severely if it
gets on your skin, it can cause significant
damage to the wood by making it soft and
punky,and it may separate veneer, darken the
wood and cause finishing problems. Lyeisa
very questionable remover for furniture.
You can buy lye in powder form at paint
stores and sometimes at supermarkets, and

mix it with water, about /4 pound of lye to
one gallon of warm water. Pour the lye into
the water, not the other way around or it
may boil over and burn you, and use a steel
container such as a coffee can, not alumi-
num, plastic or glass. The heat that is cre-
ated by the chemical reaction of the lye and
water will heat the container, so don't hold
it while mixing.

You can also buy lye in powder or paste
form packaged with a cloth that you can
apply over the lye to aid in the removal of
paint or finish.

Conclusion

Fordifficult coatings such as paint, polyure-
thane and catalyzed (two-part) finishes, you
should use a strong MC or lye stripper. For
weaker shellac, lacquer, water-based and oil
finishes, any of the strippers will work well,
given enough time.

Paint & Varnish Removers: Strongest to Weakest
STRIPPERTYPE HOWTO IDENTIFY DESCRIPTION POTENTIALPROBLEMS | COMMENTS
Lye Contents list sodium hydroxide The most effective Damages wood. Very dangerous to use
or caustic soda. Available as stripper. Darkens many because it causes severe
powder or paste. Warns of severe woods and can burns to skin and eyes.
burns if it comes in contact cause finish Keep clean water close
with your skin. problems. by for washing.
Methylene Contents lists methylene chloride. | The strongest and Contains wax Fumes are a health
chloride (MC) Non-flammable is highlighted. fastest-acting which must be hazard. Work outside
The can is noticeably heavier solvent stripper. removed before orinaroom with
than other strippers. applying a finish. cross ventilation.
Methylene Contents list methylene chloride, The weakest Contains wax Fumes are a health
chloride/Acetone, | methanol, and some combination | and cheapest which mustbe hazard. Fumes and
Toluene, Methanol | of acetone, methyl ethyl ketone, methylene-chloride | removed before liquid solvent are a fire
(MC/ATM) toluene and xylene. stripper. applying a finish. hazard.
Acetone, Toluene, | Contents list some combination Almost as effective Contains wax Fumes are a health
Methanol (ATM) of acetone, MEK, toluene, xylene as MC/ATM but which must be hazard. Fumes and
“Stripper” and methanol. without methylene | removed before liquid solventare a
chloride. applying a finish. fire hazard.
Acetone, Toluene, | Contents list some combination Very inefficientasa | Tooslowon Fumes are a health
Methanol (ATM) of acetone, MEK, toluene, stripper becauseno | everything except hazard. Fumes and
“Refinisher” xylene and methanol. wax is included to shellac and lacquer. liquid solventare a
slow evaporation. fire hazard.
N-methyl Contents list n-methyl pyrrolidone |  Effective on most Trying to rush it. Fairly safe to use
pyrrolidone (NMP) | and at least one or two additional finishes, but much because of slow
ingredients. slower and more evaporation rate and
expensive than non-flammability.
methylene-chloride
strippers.
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Stripping Finishes from Wood

Learn the right techniques
for using furniture
strippers and how to
avoid the most common
problems people have
when using them.

S tripping paint or finish isa chore, but
it can be made less so if you know what
you are doing. Here are the steps for using
paintstrippersand for dealing with the most
common stripping problems.

1. Work outdoorsin the shade orinaroom
where you have arranged cross-ventilation
provided by fans —air in from one window
and out another. Don't work near an open
flame or source of sparks if you're using a
flammable stripper.

2. Remove hardware and difficult-to-
reachwood parts that can be easily disassem-
bled. Soak hardware that requires stripping
in a coffee can filled with stripper.

3. Wear eye protection and chemical-
resistant gloves (butyl or neoprene), and a
long-sleeved shirt if you're using lye.

4. Spread newspapers on the ground or
floor to catch the waste.

5. Shake the container of stripper, then
coveritwithacloth and open the cap slowly
to allow the pressure inside 1o escape. Pour
the stripper into a large can, such as a cof-
fee can.

6. Brush the stripper ontothe wood using
an old or inexpensive paintbrush. Avoid
unnecessary brushing; you wanttolayona
thick coat, butalso minimize solvent evapo-
ration. (Be aware that some synthetic bristles
will dissolve in methylene-chloride-based
strippers.)

7. Allow the stripper time to work. Test
the paint or finish occasionally with a putty
knife to see if you can lift it from the wood.
Apply more stripper as the original dries out.
All strippers will lift many layers at once if
the surface is kept wet so the stripper has
time Lo penetrate.

8. Remove the dissolved, blistered orsoft-
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Working outside in the shade or inside with cross-ventilation, spread the stripper thickly onto the sur-

face using an old or inexpensive brush.

ened paint or finish using one or more of the
following methods.

> Use paper towels to soak up and wipe
off dissolved finish.

» Use wood shavings from a jointer or
planertosoakup dissolved finish. Thenbrush
offthe shavings with astiff-bristle brush.

¥ Scrape the “gunk” off flat surfacesintoa
can or cardboard box with a plastic spreader
or a wide, dull putty knife. Keep the putty
knile cleanand smooth, and round its corners
with afile so it doesn't scratch the wood.

> Break blistered or softened film loose
from mouldings, turnings and carvingswith
#1 steel wool or a Scotch-Brite pad.

» Pullacoarse string or hemp rope around
the recesses of turningsto work out blistered
paint or finish.

) Pick the softened paint or finish out of
cracks and recesses with sharpened sticks

or dowels, which won't damage the wood as
metal picks will.

9. Wash the wood with paint thinner,
naphtha, alcohol orlacquer thinnertoremove
wax residue left from strippers containing
wax. Youmay also wash withastrong deter-
gent and water, or simply with water if the
stripper is “water-washable,” which means
italready contains the detergent.

10. Let the solvent evaporate out of the
stripping sludge, then dispose of it in the
trash unless local laws forbid this. (The dried
sludge is what was on the furniture before
you stripped it, so it is no more polluting
than tossing the entire painted or finished
objectinto the trash.)

Common Problems
If you've ever done any stripping, you know
i'sseldom aseasy as step-by-step instructions



When the finish or paint is dissolved, blistered or loosened from the wood,
scrape it into a box or can using a wide putty knife or plastic spreader.

Wz
£ )
With all strippers except lye and NMP, wash the surface with a solvent to

remove the wax residue. In this case the stripped finish was shellac, so I'm
using denatured alcohol to aid in removing any remaining shellac.

suggest. Here are some of the most common
stripping problems and their solutions.

» The Stripper Doesn’'t Work

If the stripper you're using doesn’t dis-
solve, blister, or break the bond of the paint
or finish film from the wood, either youneed
to allow more time for the stripper to work
Or use a stronger stripper.

First allow more time. Strippers work
much slower in temperatures below 65 Fahr-
enheit. Keep the surface wet by applying
additional coats of stripper or covering the
surface with plastic wrap to prevent evapo-
ration.

1f you still have problems, try a stronger
stripper. The only paint or finish that can't
be removed with asolvent-based stripperis
milk paint. It was used in the 18th century
and in rural areas of the U.S. in the 19th
century. You can remove it with lye.

Some moderncoatingsare very difficult to
strip. Rough them up with coarse sandpaper
to increase the surface area, then try again
with a strong methylene-chloride stripper.

> You Can't Get Paint out of The Pores

Paint is softened by the stripper but
doesn't come out of the pores until some
mechanical force is applied to it. Stripping
shops often use a pressure washer. You can
use that (with awater-washable stripper) or
a soft brass-wire brush, which won't dam-
age hardwoods.

Apply more stripper to the surface, then
scrub in the direction of the grain. Remove

Here is the stripped tabletop after the residue solvent had dried out of the wood.

If you want to know what
type of finish you're strip-
ping, dab some denatured
alcohol and lacquer thin-
ner onto the wood. If the
alcohol causes the finish
to get sticky and smear, it
is shellac. If lacquer thin-
ner causes the finish to
get sticky and smear, it is
lacquer. If neither solvent
damages the finish, it is

a reactive, cross-linking
finish. Here, the finish is
clearly shellac.
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the gunk with rags or paper towels. Repeat
until the wood is clean.

> You Can't Get Stain Out

There are several types of stain, and
whetherastripper removesthe stain depends
on how that particularstain isaffected by the
stripper. If the stripper doesn't remove the
stain, use household bleach to remove dye
stains, or scrub the wood with a brass-wire
brush together with more stripper to remove
pigment stains.

Youdon't have to remove stain, however,
ilyouintend to restain darker than the color
of the stripped wood. Simply restain right
over the remaining color.

You can tell thatall the finish is off when
there aren’t any remaining shiny places on
the wood or in the pores when the wood is
dry. You canalso test by sanding lightly with
fine-grit sandpaper alter the wood is dry. If
the sandpaper clogs, the finish hasn't been
entirely removed.

» The Stripper Streaks & Darkens The
Wood

Lyeand any stripper containing an alkali
may darken wood. The darkening oftenshows
up as streaks resembling brush marks. To
bleach out the dark stains, make asaturated
solution of oxalic-acid crystals, available at
pharmacies and many paint stores.

Brush the solution over the entire surface,
notjustover the stains. Let the oxalicacid dry
backinto crystal form. Then wash the crys-
tals off the wood with ahose or well-soaked
sponge or cloth. The crystals will cause an
uncontrollable coughing if you brush them
into the air and breathe them.

Oxalic acid will also remove black water
ringsand rust stains. It haslittle effect on the
natural color of the wood.

> Sandpaper Clogs After Stripping

Clogged sandpaper indicates that some
finish remains onthe wood, orthat the strip-
per hasn't completely evaporated. Aslongas
allthe finish has been removed, sanding isn't
necessary il the wood issmooth. Sanding will
remove the wood’s patina (the appearance of
age brought about by light and use).

» Wood Won't Stain Evenly

You may not have removedall the old fin-
ish. If this is the case, you'll have to resume
stripping until all the finish is removed.
Uneven stain penetration canalso be caused
by uneven density or swirly grain in the wood
itsell.

» The New Finish Won't Dry, Or It Peels
After It Has Cured

Both ofthese problemsare caused by wax
left on the wood by the stripper. All strippers
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Denatured
Alcohol

Knowing that the finish is shellac, I can use alcohol-soaked rags to dissolve the finish and avoid having
to work with the more toxic strippers. Also, there won't be any wax that has to be removed afterwards.

“Alcotiol

When the finish is dissolved, simply wipe it off with the alcohol-soaked cloth.

based on methylene chloride and acetone,
toluene and methanol (ATM) contain wax.
The wood must be washed thoroughly (not
neutralized as most directions suggest) with

a detergent orsolvent for wax. Flood the sur-
face, then wipe with a dry cloth, turning it
frequently so you lift the wax from the wood
rather than just move it around.
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Odds & Ends



Choosing an Exterior Coating

Five different types of
protection exist. Here’s a
guide to choosing the best
one for your project.

he need to protect wood outdoors is

much greater than the need to protect
it indoors because ol exposure to sunlight
and rain. These cause wood to gray, split,
warp and rot; and moist conditions make
the growth of mildew possible.

You can use paint, stain, clear finish,
water repellant and preservative to prevent
orretard damage to exterior wood. But first,
it’s helpful to understand the causes of the
damage.

Exterior Damage

Sunlight contains strong ultraviolet light,
whichisvery destructive overtime. UVlight
destroys the lignin that glues the cellulose
wood cells together, and rain then washes
the lignin away. Because the lignin contains
the extractives that give wood its distinctive
coloring, the wood turnsssilvery gray on the
surface when the lignin is gone.

Sunlight also heatsthe surface of thewood
and draws out moisture, causing shrinkage.
This leads tosplittingand warping, and these
are made worse by rain when it comes in
contact with only one side of the wood —as
on decks, tabletops and exterior doors. The
water makes the surface cells swell, but the
thickness of the wood prevents the surface
fromexpanding. The cellsare forced to com-
press to oval shapes, and they hold these
shapes even whendry.

Thisphenomenonis called “compression
shrinkage” or “compression set.” Compres-
sionshrinkage causes wood towarp and split
asthe exposed side continuesto shrinkaalittle
more each time it goes through the wetting
and drying cycle.

Rain is partially responsible for rotting
and the growth of mildew, because both
require moisture to occur. Rain is also indi-
rectly responsible for avisually similar dam-
age —insect infestation —because insects
require moisture to thrive.
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This front door faces west with no trees or other obstructions to block afternoon sunlight. You can
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see that the door is in good shape at the top where the deep recess in the framing protects it. But the
condition worsens progressively from there down because of contact with both sunlight and rain. An
overhang would offer the best protection, but this would change the design and the architect’s intent.
To preserve the design, the best solution is to coat the door with a marine varnish high in UV-absorber
content, and sand back and recoat whenever the varnish begins to dull.

The heartwood of redwood, cedar and
some hardwoods is naturally resistant to
rotting. Some softwoodsare pressure treated
with chemicals to make them resistant to
rotting. These woods have the familiar dull
green or dull brown coloring. Sapwood and

non-pressure-treated pine and fir are not
resistant to rotting.

There are five different types of coatings
you can use to protect against the problems
caused by sunlight and rain: paint, stain,
clear finish, water repellant and preserva-



The combination of sunlight and rain causes wood to turn silvery gray. If
you like the gray coloy; and you aren't having other problems, you can leave
the wood unprotected. The grayed surface is very effective at blocking fur-
ther degradation below. UV light erodes wood at only about 4" per century.

Quartersawn wood (right) is much more resistant to splitting than plain-
sawn wood (left). If you have a choice, always use quartersawn wood in
exterior exposures. The two boards shown here are from a cedar tabletop
left outside and unfinished for about eight years.

tive. You can buy any of the first four types
of coatings with a preservative included to
retard mildew, or you can sometimes buy a
concentrated preservative separately and
add it yourself.

Paint

Paint is the most effective coating for pro-
tecting wood. The thick film blocks water
penetrationand the pigment blocks UVlight.
You can find wood siding that is in perfect
shape after 200 years because it has been
protected continuously with well-maintained
coats of paint.

There are two large categories of paint:
oil-based and water-based (latex). Because
oil-based paint wears better than latex paint,
itisbest for objectsthat see alot ofabuse such
as chairs and picnic tables.

Oil-based primersare also best when you
are painting wood that hasbeen exposed to
the weather foramonth or longer, especiallyif
the wood has grayed. Oil-based primers pen-
etrate deeper than latex primers, so they are
better able to penetrate the degraded wood
caused by the destruction of the surface lig-
nin and bond to good wood underneath. If
the wood is [reshly milled or sanded, acrylic-
latex primers perform well.

Latex paint is best for wood siding,
becauseit isbetter than oil paintatallowing
moisture vapor created inside a building to
passthrough. [f the moisture vapor can't get
through the paint layer, it builds up behind
the paint and causes it to peel. (A primer
coat of oil-based paint applied under latex
paint is not thick enough to stop moisture
penetration.)

The mildew on the lower part of this board is
adark fungus that develops in moist condi-
tions, especially in sheltered areas away from
sunlight. You can prevent mildew by applying
awood preservative or a coating that contains
a preservative. You can remove mildew by
pressure washing or applying household bleach
diluted with two to four parts water. Mildew
causes little harm to the wood, but it looks bad.

Paint is great for siding and house trim
because they can be caulked to keep water
from getting into the wood and causing the
paintto peel. Paintisalso great for [urniture
and exterior doors i they don’t get a lot of
exposure to moisture.

But paint isa poor choice for decks and
often for fences because it’s rarely possible
to seal off all the end grain effectively. The
paint peels and requires too much work to
effectively keep up.

Pigmented Stain
Pigmented stain is the next most effective
coating forexterior wood. Justas with paint,

Rot isvery destructive to wood as is obvious

in this photo. Pressure-treated wood and the
heartwood of redwood, cedar and a number

of exotic woods including teak and ipe resist
rot. A wood preservative that is not pressure-
injected is fairly ineffective at preventing rot on
non-rot-resistant woods.

it resists both moisture and UV-light damage
because it contains both binder and pigment.
But because there is much less of each and
little or no film build, pigmented stains are
not as resistant as paint.

Onthe otherhand, the lack of film build
makes maintenance easier. Usually, all that
isrequired isa [resh application of the stain
every year ortwo, depending on the climate
and amount of exposure. There’s seldom a
reason Lo scrape, strip or sand.

There are three types of binder and two
concentrations of pigment to choose from.
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The binders are oil-based, water-based and
alkyd-based. The pigment concentrations
are semi-transparent and solid color.

Oil-based stains are the most popularand
easiest to use. You can brush, spray or roll
on a coat and enough of it will either soak
into the wood or evaporate so that youend
up with very little or no film build. With no
filmbuild, there isnothing to peel, so recoat-
ingiseasy. Simply cleanthe wood of dirtand
mildew and apply another coat.

Water-based acrylic stains are popular
because of their lack of odor, ability to be
cleaned up easily and reduced amount of
polluting solvents, But water-based stains
leave a build that somewhat obscures the
wood and may peel if water gets underneath.
Water-based stainsalso show traffic patterns
more easily than oil-based stains because of
the thin build wearing through.

Alkyd-based stains make use ol a soft
varnish to attach the pigment to the wood.
These stainsare meant to build on the wood,
but they resist peeling because they attach
sowellto the wood, and theyare so flexible,
Often, manufacturers recommend as many
as three coats and instruct you to clean the
surface and apply an additional coat every
year or two.

The disadvantages of these stainsare that
they will peel anywayifthe wood isn't nearly
perfectly clean during initial application or
recoating, and visible wear is common in
high traffic areas. It’s very difficult to blend
these areas back in.

The primary difference between semi-
transparent and solid-color stains is the

amount of pigment included. Solid-color
stains contain more pigment (and alsomore
binder), so they are better at blocking UV
light. But the higher pigment concentration
causes greater obscuring of the wood.

Stain isusually the best choice for decks
and fences, and a good choice for cedar-shin-
gle siding and cedar shingles and shakes.
Stain canalso be used on furniture and doors.
Alkyd, solid-color, and water-based stains
tend to build on the wood, which makes
them vulnerable to lap marks and peeling,
Semi-transparent stain is less resistant to
UV light and water, but there is no peeling
sorecoating is easier,

Clear Finish
Clear film-building finishes, including water-
based and all types of varnish, resist water
penetration well, but not UV light. Destruc-
tive UV light penetratesthe film and causes
thewood todegrade. The lignin that gluesthe
cellulose cellstogetherlosesitsstrength, and
the surface fibers separate fromthe rest of the
wood. When this happens, the finish, which
is bonded to these surface fibers, peels.
Thetrickto gettingaclear finish to survive
inUVlightistoadd UV absorbers, and many
manufacturers supply finishes with these
added. There is, however, a great deal of dif-
ference ineffectiveness of various products.
“Marine” finishes sold at home centers and
paint stores contain much less UV absorber
than marine varnishes sold at marinas.
Clear finishes sold for exterior use can be
divided intothree categories: marine varnish,
spar varnish and oil. Water-based exterior

Home-center
marine varnish-1

Marina marine
varnish

Interior
varnish

Home-center
marine varnish-2

Many exterior finishes claim UV resistance, but there is a big difference in effectiveness. L applieda
red dye to this panel, followed by five coats of a marine varnish bought at a marina (left), five coats of
two common marine varnishes bought at a home center (center) and five coats of an interior varnish
(right). Then I exposed the panel to sunlight for six months with the top half protected by newspaper.
The fading of the dye shows that the home-center marine varnishes provided little more resistance to
UV light than the interior varnish with no UV absorber.
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finishesare also available, but they have not
found much acceptance thus far. Marine
varnish is a soft, flexible varnish with UV
absorbersadded. Sparvarnishisasolft, flex-
ible varnish without UV absorbersadded. Oil
may ormay not have UV absorbers added, but
itistoo thinon the surface to provide much
resistance to sunlight even with them.

Linseed oil, whetherraw orboiled, isalso
susceptible to mildew growth. In fact, mil-
dew feeds on the fatty acids inlinseed oil, so
mildew develops faster thanil no linseed oil
had beenapplied. Only in very dry climates
should linseed oil be considered as a finish
for exterior wood.

Marine varnishes [rom marinas are the
best clear finishes to use outdoors. Theyare
always very glossy (for better light reflec-
tion), relatively soft (for better flexibility), and
require eight ornine coatstoreach maximum
UV resistance. Inaddition, because the UV
absorbersin these finishes don't prevent the
finishitself from deteriorating, you will need
to sand off surface deterioration (dullness,
chalking and crazing) and apply a couple
additional coats whenever the surface begins
to deteriorate. Thismight be as often as once
or twice a year if the finish is exposed to
bright sunlight in Southern exposures.

Use marine varnish on objects where you
want maximum UV resistance with a clear
finish and are willing to deal with peeling
il water gets underneath the film. Use spar
varnishif UV resistance isn't critical. Use oil
onlyif youare willingto reapplyit often and
don't expect much UV or water resistance.

Water Repellant

Water repellants are usually mineral spirits
with low-surface-tension wax or silicone
added to repel water. Sometimes, they are
simply thinned water-based finish.

Water repellants are fairly effective
at reducing water penetration for a short
time. IfUV absorbers are included, water
repellants block UV light for ashort time.
Both types of resistance wear away within
months, so unless you are willing to devote
a lot of attention to upkeep, the wood will
gray and split almost as fast asif no coating
were applied.

Water repellents provide the least protec-
tion of any exterior wood coating, but they
are easy toapply because they don't leave lap
marks and they don't peel.

Use water repellant on decksif you don't
mind the wood graying orsplitting. Use water
repellant withapreservative included to fight
mildew if you live in a humid climate.



Caring for Furniture

Do furniture care products
really ‘moisturize’ your
project or its finish? Learn
the truth about furniture
cleaners and polishes.

Fumiturc careisasubject you're probably
not very interested in, but it’'sa pretty
sure bet that the people to whom you give
or sell your projects find it very interesting.
In fact, “How dol care forit?"is probably the
first question they ask you.

If you give them an intelligent answer,
theirrespect for you grows, but il you fumble
around and show you don'treally understand
the subject, they may lose some confidence
in you. There’s no reason for this to happen
because there are really only two things you
need to know: the causes of damage and how
to avoid them, and which furniture polish
to recommend.

Causes of Damage

The two elementsthat cause the most damage
to furniture, especially to the finish, are light
and physical abuse. No one can keep furni-
ture totallyaway from light, but furniture can
be keptaway from bright light near windows
which causes finishes to deteriorate faster
than they would otherwise. Tosee what light
doesto finishes, compare the condition ofan
old finish protected from light under some
hardware with the finish around it.

So the first instruction you should give
is, “If you want the finish to stay in good
shape foraslong as possible, keep the furni-
ture away from bright light, especially direct
sunlight.”

The second is, “Discipline your children
and pets so they don't abuse the [urniture,
and use tablecloths, place mats, and coast-
ers to protect the finish from scratches and
waterrings.”

Furniture-care Products

There's more hype, myth and misinforma-
tion about furniture polishes and waxes than
about any other product related to furniture.

The four types of furniture-care products are (from the two containers at left) simply a petroleum
distillate with an added scent, (in the middle) an emulsification of petroleum distillate and water,
(aerosols at right) petroleum distillate and silicone oil usually made into an emulsification with water,

and paste wax.

Most of the problem s created by the suppli-
ers themselves.

Here are the facts.

Furniture-care products do five things
more or less well:

» Add shine toa dull surface

» Add scratch resistance

» Aidin dusting

» Aidin cleaning

> Add a pleasant scent toaroom

No furniture polish orwaxreplacesnatu-
ral oil in the wood (only a few exotic woods
ever had it in the first place), feeds or mois-
turizes the wood, feeds or moisturizes the
finish or builds up (unless, of course, the
excess isn't wiped off). No furniture polish
or wax does any harm to the wood or fin-
ish, either. Furniture polishes and waxes
are totally inert.

In fact, furniture-care products don't
really do much at all, and the United States
and, to a lesser extent, Canada are the only
countries where these products are used to
any great extent. Most people in Europe and
Japan just wipe their furniture withadamp
cloth whenit gets dusty or dirty.

So you could simply advise your family
member, [riend of customer, “You don't need
to do anything at all except keep the furni-
ture clean by wiping now and then with a
damp cloth.” But this probably won't work
because people are conditioned to want to

“use” something, to do something “good” for
their furniture.

So, to understand the differences in the
furniture-care products they could use, let's
look at the ingredients in them and see what
each does.

Besidestheadded scent, which doesnoth-
ing for the furniture but rewards people for
their dusting effort by making their house
smellnice, furniture-care products are com-
posed of one or more of four basic ingredi-
ents: slow evaporating petroleum-distillate
solvent, water, wax and silicone oil.

» Petroleum-distillate solvents used in
furniture polishes are essentially slow-evapo-
rating paint thinner. This liquid adds shine
and scratch resistance only until it evaporates
(usually within a few hours), helps pick up
dust and cleans grease and wax. It has no
cleaningeffect on water-soluble dirt such as
sticky fingerprints or soft drink spills.

Most clear polishes on the market, those
commonlysold aslemon or some othernice-
smelling oil and packaged in clear plastic
containers, are composed of this single
ingredient.

> Waterevaporates too rapidlyto be effec-
tive atadding shine or scratch resistance, but
it helps pick up dust, and it’s a great cleaner
for most types of dirt. In many liquid and
so-called “cream” furniture polishes, and in
some liquid and paste waxes, wateris added
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to improve cleaning ability. You can recog-
nize these products by their milky-white
color (they are emulsifications like milkis an
emulsification of waterand animal fat). Most
are packaged in aerosol-spray containers.

» Wax is a solid substance at room tem-
perature and is by far the most effective of the
fouringredients at adding shine and scratch
protectionoveralong period of time because
itdoesn’tevaporate. But waxis hard toapply
(because of the effort necessary to wipe off
the excess) and there’s no reason to apply it
very often, so it’s not effective for dusting,
cleaning or adding scent,

Sometimes wax is added to liquid pol-
ishes, and you can identify these by the
settling that occurs over time —polishes con-
taining wax have to be shaken before use.
Clearly, these polishes will be more effective
atadding long-lasting shine and scratch pro-
tection than polishes that don't contain wax,
but more effort will be required to remove
the excess from the surface.

» Silicone oil is a synthetic oil similar to
mineral oilin the sense thatitis totally inert
and doesn'tevaporate, but silicone oil is slip-
perier and bends light better than mineral
oil. The first quality makes furniture polishes
that contain this oil extremely effective at
reducing scratches and the second makes
finished wood appear richer and deeper.

Most aerosol-spray polishes contain
silicone oil, though rarely is this admitted.
Silicone oil has been given a bad reputation
by furniture refinishers and museum con-
servators due to the added ditficulty they
have refinishing furniture treated with this
oil. But consumers love silicone-oil polishes
because they keep furniture looking good
between polishings better than anything
except wax, and they're easy to use.

Most polishes that containsilicone oil also
contain petroleum distillates and water, so
they're good cleaners.

How to Choose
So how do you make sense of this for the
recipients of your projects? Easy.

If they just want something for dusting,
choose any liquid furniture polish. [ rec-
ommend the simple petroleum-distillate
polish.

If they want something that will clean
in addition to picking up dust, choose any
milky-white furniture polish — virtually all
polishesin aerosol containers except Scott’s
Liquid Gold.

[f they want maximum scratch resistance
and richer depth without the work involved
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Light is a prime cause of finish deterioration. Here you can see that the finish protected under the hard-
ware is in near-perfect condition, while the finish exposed to light for about 100 years is badly crazed.

The furniture polishes that clean best are emulsifications of water and petroleum-distillate solvent.
These polishes are usually packaged in aerosol spray cans and are always initially milky-white in
color.

with using paste wax, choose a polish that
contains silicone oil —virtually all polishes
in aerosol-spray containers except Endust
and Scott’s Liquid Gold.

If they want to add shine and protect an
old, deteriorated surface fromabrasive dam-
age, choose paste wax — because the other

possibilities either evaporate too quickly
(petroleum distillate) or highlight the cracks
in the finish (silicone oil). Dustingand clean-
ing will have to be done separately with a
damp cloth because petroleum-distillate
solvents remove wax.



Finishing Wood Floors

With the right tools and
equipment, you can finish
(and refinish) your own
hardwood floors.

| loors used to be finished with shellac,

a coating that dries rapidly, brings out
alot of depth in the wood and adds a warm
amber coloring.

But shellac doesn't wear well, so it was
almost always waxed to reduce scuffing and
extend longevity. Keeping wax on floors in
good shape was a lot of work, however, so
with the introduction in the 1960s of more
durable, “no-wax” polyurethane finishes,
shellac fell out of favor.

Today, there are anumber of durable fin-
ishes that can be used successtully on wood
floors, including oil-based polyurethane,
water-based polyurethane, moisture-cured
polyurethane and water-based finish with
a catalyst (or “hardener”) added. Of these
finishes, oil- and water-based polyurethanes
are the most popular with do-it-yourselfers
because these finishesare considerably less
toxic and much easier to use.

Though both of these finishes are based
in large part on polyurethane resin, they
differin several significant ways. Oil-based
polyurethane ismore durable (meaning more
wear-resistant), has a slight amber coloring
and driesmore slowly than water-based poly-
urethane, so application is easier.

Water-based polyurethane, on the other
hand, hasamuch lessirritatingsmell, is eas-
ierto clean up (with just soap and water), is
non-flammable and doesn’t add color at all.
Because ofits lack of color, water-based poly-
urethane generally looks better on *white”
woods such as maple and woods that are
whitewashed or “pickled.”

Clearly, there are legitimate reasons for
choosing each of these finishes. But unless
the non-yellowing characteristic of water-
based polyurethane isvery important to you,
oil-based polyurethane is yourbest bet fora
floor because of its better durability.

Once you've chosen the finish touse, you
need to prepare the surface and apply the

Rob McClanahan from Bethel, Ohio-based Tri-State Hardwood Floors, uses a stand-up sander to start
the refinishing process. This type of sander can be rented at rental stores and some flooring-materials
suppliers. Look under “rental” in your phone book or on the Internet under “floor sander rental.”

product. Finishing floorsis like finishingany
wood surface —with two rather significant
differences. First, the surfaces to be covered
are usually very large, so different tools are
commonly used toincrease speed. Second,
there isareduced need for perfection because

flaws in the wood or in the finish aren't eas-
ily noticed.

Preparing the Surface

Justaswithnewly made furniture, newly laid

floorsare always sanded before finishing. But
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Varathane’s ezV sander can be rented at

many home centers and hardware stores. This
consumer-friendly sander has on-board dust
collection.

already finished floors are rarely stripped.
Instead, they are also sanded and the proce-
dure is the same as with new floors.

Special, 100-to 200-pound, stand-up
sanders are used, and sandpaper grits are
kept fairly coarse, ranging from #36-grit to
#120-grit. (Sanding no finer than #80-gritis
a good idea, for example, when whitewash-
ing floors so that more of the white pigment
becomes lodged in the deeper sanding
scratches.)

Smaller “cut-in” sanders are used tosand
right up to baseboards, and inside corners
oftenare scraped and sanded by hand.

Allof these tools, including the floor buf-
fersmentioned below, can be rented at rental
storesand some flooring-materials suppliers.
Thesestoresalsostock the needed sandpaper,
steel-wool pads and screens, and they can
provide more detailed sanding instructions
if you should need them.

Applying Stains & Finishes

Methods forapplying stainsand finishesare
similarto those used on furniture orcabinets,
with the major difference being the tools
used for the job.

You can use a brush, of course, and this
is often the best tool for cutting-in near the
baseboards. But for covering large expanses,
asponge mop orasimilarly shaped tool with
alamb’s-wool pad attached is much faster.
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The lamb’s wool will produce better results.
For water-based polyurethane, a paint pad
attached to a pole also is a good application
tool. Each of these toolsis available at hard-
ware and paint stores.

To stain a floor, follow these steps:

Vacuum the floor to remove dust.

Poursome stain into a paint tray and apply
the stain using a large brush, sponge mop,
lamb’s wool applicator, paint pad orsimplya
large cloth or sponge held in your hand.

Apply the stain rapidly, especially ifit’s
awater-based stain, and wipe up the excess
with a large, clean cloth, your last strokes
going lengthwise with the wood. It will be
helpful to have two people performing this
task, one applying the stain and the other
wiping up. (Toavoid smearing baseboards,
tape them off before applying the stain, orcut
ina fewinches first using a brush.)

Allow the stain to dry overnight if it is
oil-based and for at least a couple hours if it
is awater-based product.

To apply finish to a floor, follow these
steps:

Be sure the room you're working in is
warm and there is some ventilation — but
not so much that it stirs up dust.

Vacuum the floor to remove dustand walk
around in just your socks.

Pour some finish into a paint tray and
apply the finish using alarge brush, sponge
mop, lamb’s wool applicator or paint pad.
There’s no reason to thin the first coat, but
you canil you want. The coat will dry faster,
but you'll get less build.

Begin at one side of the room and coat a
foot-wide strip up to the room’s baseboard,
working lengthwise with the boards. It's best
ifyou tape off your baseboardsor cutin first
using a brush.

With one strip coated, begin the next,
overlapping a little onto the first strip and
working fast enough to keep a “wet edge.”
That s, the first strip is still wet when you
are overlapping with the next so you don't
get a double thickness.

Work across the room in this manner,
finally exiting through a door.

If you miss any small areas of the floor
and the finish is beginning to set, its best to
leave them until the next coat.

Let the finish dry overnightifit’s oil-based
and a few hours il it's water-based. Be sure
that no areas, even in corners, are tacky or
soft before going to the next step.

Bulff the finish using a floor buffer and a
#2 steel-wool pad or a #120-grit screen Lo
remove raised grain and dust nibs. (Don’t
use steel wool, however, with water-based
finishes.) You can also sand by hand using
#120- or #150-grit sandpaper.

Vacuum the floor and apply asecond coat
of finish in the same way you did the first,

Buff or sand again, vacuum up the dust
and apply a third coat.

Recoating Floors

There’s no need to sand a floor to bare wood
every time it gets a little worn. As long as
you haven't let the finish wear all the way
through, you can screenitusinga floorbuf-
fer and apply one ortwo coats of finishin the
same manner as described above.

You don't need to use the same brand of
finish, but it’s best to use the same type to
avoid color differences in worn areas. Be
aware, though, that you may have bonding
problems using water-based polyurethane
if the floor has been waxed.

You can purchase oil-
based polyurethane and
a lamb’s wool applica-
tor at your local home
center. The lamb’s wool
applicator shown here
requires a handle, which
you also can purchase
at your home center —or
you can disassemble an
old broom.

Sander photo courtesy of Varathane



Storing Finishing Materials

A few precautions will
keep your finishes ready
to use and your shop from
burning down.

Smrage is probably something you don't
think much about until you start toaccu-
mulate alot of finishes and tools, but storing
your finishing materials properly will save
you money and reduce clutter. And, in the
case of flammable materials, proper storage
could save your life.

Thereare three large categories of materi-
alsthat need to be addressed when it comes
to storage: flammable materials, products
that can go bad if not stored correctly and
finishing equipment that can be expensive
to replace if stored improperly.

Flammable Materials

Intermsof flammability, the finishing mate-
rials youuse can be divided into two types:
those that burn readily and can feed a fire
that has already started in your workshop,
and those that burn readily but can also start
a fire all by themselves.

Almost all inishing products fitinto the
first category with the notable exception of
water-based stainsand finishes. If you have
just afew small cans of flammable products
sitting on a shell, there’s no particular rea-
son for concern because they won't add sig-
nificantly to a fire that’s already burning so
fiercely it engulfs them.

But once you start accumulating a lot of
products, you should store them in a metal
cabinet, ideally one that is designed for flam-
mables. These are double walled and com-
monly painted yellow. You want to keep a
potential fire from getting to these products
for as long as possible.

Oilyrags fitinto the second category and
are probably the most dangerousitem you can
have in your shop because they can spontane-
ously combust. It'simportant to distinguish,
though, that it’s only oils that cure, such as
linseed oil andtoa lesserextent tungoil, that
are a problem. But because of misleading
labeling on finishing materials, you probably
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KEEP FIRE AWAY

Storing your finish materials properly not only cuts down on clutter, it could also save your life.

should treatall products that thin with petro-
leum distillate (mineral spirits) as potential
hazards. Thisevenincludes oil-based stains
because manufacturersare now substituting
more oil for solvent to comply with regula-
tions on volatile organic compounds.

Drying oils cure by absorbing oxygen,
which creates heatasabyproduct. Ifthe heat
can't dissipate [roma pile of rags, it builds up
until the rags reach their combustion tem-
perature and a fire breaks out. The obvious
way to prevent fires, therefore, is to spread
oily rags out so they are open to the air.

You can, of course, place oily rags in
air-tight or water-filled containers, but you
should keep in mind that this prevents
spontaneous combustion only while the
rags remain shielded [rom oxygen. When
they're removed, they are stilla hazard.

Toallow the oil to cure so the rags are safe
to throw in the garbage, hangthemseparately
orspread them out on atable or the floorand
let them harden. Unless [ have a lot of rags,
[ usually just drape them over the edge of
a trashcan, making sure to avoid overlaps.
Throwing rags with cured oilin the trash is
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nodifferent, environmentally speaking, than
throwing a piece of wood with a cured-oil
finish in the trash.

Materials with a Shelf Life

All inishing materials will eventually go
bad, but the time it takes varies considerably
depending on the product.

The most obvious problem in most shops
is water-based products that can freeze.
Though they may survive a couple of mild
[reezes, it's unquestionably best if you store
these productsinalocation that neverfreezes,
evenin your house il necessary.

Varnishes (including polyurethane var-
nishes) and oils exposed to oxygen go bad
by developing a skin on the surface, or by
turning into a gel, then eventually harden-
ing all the way through. Varnishes are much
more susceptible to thisthanoils. (If varnish
is still liquid under a skin, you can remove
the skin and strain the varnish, and it should
be fine touse.)

There areanumber of methods toextend
the shelf life of varnish, including;

» Close containers securely.

) Transfervarnish to smaller containers
to minimize air spaces.

> Displace oxygeninacontainer withan
inert gas (by using Bloxygen, for example).

> Turn the can upside down and let the
skin form. Then when you open the can, the
varnish will be at the top and fully liquid.

» Fillthe can with marbles or clean rocks
(silly in my opinion, but Ineeded to mention
it because others suggest doing this).

Shellac begins losing its water resistance
and ability to cure hard from the moment
it's dissolved in alcohol. The deterioration
rate of this finish is slow, so you can use
shellac on furniture or cabinets with good
results for up toa year or so from when the
finish was dissolved, but yourisk poor per-
formance after that. Shell life is extended
if you store the shellac in a refrigerator or
other cool place because this slows the dete-
rioration.

Shellac in [lake formalso goes bad, espe-
cially the bleached or blonde varieties. You'll
know that the shellacis bad if it doesn't dis-
solve properly. Again, the process is slowed
ifthe shellacisstored in cool conditionsand
itisaccelerated in hot conditions.

Lacquers and two-part catalyzed finishes
have a very long shelf life without any spe-
cial care.

Dyes fade in bright light, so you should
store these colorantsina dark cabinetif you
keep them in glass jars.
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Drying oils
create heat as
abyproduct.
Wadded up oily
rags can cause a
disastrous fire.
When drying
out your rags,
drape them over
the edge of your
garbage can ora
bucket and don't
overlap them.

Finishing Equipment
Finishing equipment includes brushesand
spray guns.

Here’s how I recommend you clean and
store your brushes:

If you intend to use the brush again in
aday or so, you can wrap it in plastic wrap
or hangitin its cleaning solvent: water for
water-based products; mineral spirits (paint
thinner) for varnish and oil; alcohol for shel-
lac; and lacquer thinner for lacquer.

If youwant to store the brush for several
days or longer, use the following cleaning
steps for each finishing material:

» For water-based products, wash the
brush in soap and water.

) Forvarnish and oil, rinse several times
inmineral spirits, then rinse in lacquer thin-
ner or brush cleaner (a similar product) to
remove the oiliness of the mineral spirits,
then wash with soap and water.

> For shellac, wash in hall-and-half
household ammoniaand water or rinse sev-
eral times in denatured alcohol and then
wash with soap and water.

» Forbrushing lacquer, first rinse the
brush several timesin lacquer thinner, then
wash it with soap and water.

Shake the excess water out of the brush
and returnit toits holder or wrap it in paper
to hold the bristles straight while they dry.
Secure the paper witharubberband ormask-
ing tape, and store the brush in a drawer or
cabinet, or hang it ona wall.

To clean a spray gun, replace the finish-
ing material in the cup with the cleaning
solvent forthe product, and spray the solvent
through the gun. Do this right after you fin-

ish spraying so there’s not time for the finish
to harden in the gun. Including soap with
your water will be more effective for water-
based finishes, and lacquer thinner is the
most effective solvent for all finishes.
Remove theair cap, fluid nozzle and fluid
needle from the spray gunand soak themin
the proper cleaning solvent or in lacquer thin-
ner. If necessary, scrub them with a brush,
such as a toothbrush. When everything is
clean, replace the parts and hangor store the
gunin aplace where it won't get dirty.

The final step in cleaning any stain or finish out
of abrush is to wash it in soap and water until
suds form easily. That’s when you know your
brush is clean.






The Best Way to Reglue Furniture

Quick fixes never last.
Here’s how to make sure
the joints in your antiques
stay tight.

fallthe stepsinvolved inrestoring old

furniture, regluing is by far the most
important. Here’s why: Poorly done refinish
jobs can be redone; badly made replacement
parts can be remade and reinserted; sloppy
touch-ups can be removed and done over
—all without permanent damage to the fur-
niture. But shoddy regluing can, and often
does, lead to the complete destruction of
the furniture.

Despite the importance of the regluing
step, only asmall percentage of professional
and amateur restorers doitwell. Asaresult,
much of ourold furniture is becoming unus-
able.

Five Methods

There are five ways to reglue or “tighten up”
old furniture. In order, from worst to best,
these methods are as follows.

> Use nails, screws, brackets and other
metal fasteners to reinforce the joint.

> Insert white or yellow glue, cyanoacry-
late (super glue), orepoxyinto the joints with-
out totally disassembling the furniture.

> Disassemble the furniture and apply
fresh glue, usually white, yellow or epoxy,
on top of the existing glue and clamp back
together.

> Apply hot animal hide glue over the
old hide glue that remains in the joints (alter
removingany loose or deteriorated glue) then
clamp the joints back together.

» Cleanallthe old glue out of the joints,
apply fresh glue (usually hot animal hide,
white or yellow) and clamp the joints back
together. In furniture with dowels, remove
all the dowels that are loose and either reuse
themafter cleaning both themand the holes,
orreplace them with new dowelsalter clean-
ingthe holes. Even better, replace all the dow-
elsbydrilling out those thatare still tight but
likely to come loose relatively soon. Then

170 Furniture Repair

Old furniture joints were glued with animal hide
glue, which must be removed before regluing with
any glue other than hot hide glue, so the new glue
can bond to the wood. You can easily dissolve and
wash off old hide glue with hot water or vinegar.

If the glue is stubborn, scrub it with a stainless-steel
kitchen scrubber or coarse Scotch-Brite pad and
hot water.

cleanthe holesand reglue thejoints withnew
dowels asil everything were new.

Metal Fasteners

Inserting nails or screws and attaching
metal fasteners is the worst thing that can
be done to furniture. Any stress put on the
joints can cause the wood tosplit, and some-
times cause tenons or dowels to completely
break off. At best, the fasteners just hold the
joints together. They don't, however, make
the joints tight.

“Wooden nails” (dowels) inserted per-
pendicularly through awobbly mortise-and-
tenon joint are just asdestructive and difficult
to deal with as metal nails. Unfortunately,
many people find wooden nails somehow
romantic, as il these “nails” are evidence of
great craftsmanship, so they are sometimes
added to old furniture.

Inserting Glue Into Joints

Thepractice of inserting glue into joints with-
out disassembling the furniture is very wide-
spread. Three methods are used: drip glue
at the edges of the joints and hope the glue
runsinto them;drill holesintothe jointsand
insert the glue through a syringe; and pull
the joints open just enough to expose small
parts of the tenons or dowels and apply glue
to those parts.

The glues most often used with this tech-
nique are cyanoacrylate and epoxy, though
whiteand yellow gluesare also used. Cyano-
acrylate and epoxy are more expensive and
difficult touse, butit'susually reasoned that
they are stronger.

Though this method produces joints that
usually remain tight for a year or so, long-
term soundness rarely occurs because only
a part of the surface area is “reglued,” and it




is still sealed with old glue, so the new glue
doesn't get to the wood.

Disassembling & Applying Glue
Abetter practice is to completely disassemble
the joints before applying the new glue —usu-
ally white, yellow, epoxy or polyurethane
glue. Thismethod exposes more surface area
to these glues, so there’sa better chance that
the joints will remain tight for at least a few
years.

But the wood is still sealed with the old
glue, so just as with the previous method,
whatever bond is achieved is made to the
old glue, not to the wood. The bond achieved
is thus no stronger than that of the remain-
ing old glue to the wood, and that glue has
already given way once. Moreover, when
the joints break down again, as they surely
will, proper regluing will be much more
difficult because all the newly applied glue
will have to be removed in addition to the
original glue.

Using Hide Glue

All furniture made or repaired before the
1950s was glued with animal hide glue. This
glue is made from the broth of animal skins,
usually cattle,and has to be heated to about
140 Fahrenheit to be made liquid. (When
heated, ithasa rather unpleasant odor.) Ani-

mal hide glue has the unique characteristic
ol dissolving quickly in hot water.

Because hot hide glue is both hotand wet,
itdissolves old hide glue when applied over
it, and a strong bond to the wood is usually
achieved without the old glue having to be
removed first.

The great advantage of continuingtouse
hide glue in joints glued originally with hide
glueisthatregluing is fast and very effective.
When hide glue was the only glue available,
everyone used it, and thisissurelya primary
reason that so much very old furniture has
survived so long. Most of the old-furniture
joint problems you see today are the result of
one of the three lesser-quality regluing meth-
ods (discussed above) having been used.

The product called “Liquid Hide Glue™is
the same as hot hide glue, except for added
preservatives (to keep the glue from rotting
foraboutayear) and gel depressants (to keep
the glue liquid at room temperature). It can be
used fairlyeffectivelyin place of hot hide glue
as longasitis first heated to about 140 F.

Cleaning Joints

An even better practice than using hot hide
glue over old hide glue is to clean all the old
glue out of the joints before applying new
glue. The strongest bonds are achieved when
the wood istotally clean. This was the condi-

tion that existed when the joints were first
glued.

Once the wood is clean, any glue can be
applied, and the result will be strong, long-
lasting bonds. The only rationale for using
hide glue at this point rather than another
glue is that the joints will be easier to reglue
next time.

There are two ways to clean old glue off
of wood: dissolve it off, or scrape or sand
it off. Dissolving is the better method by
far, because it’s totally effective and doesn't
change the dimensions of the parts. Because
the old glue has penetrated somewhat into
the wood, it's not possible to scrape or sand
off all the glue without also removing some
ofthewood, and thiscreatesairspacesin the
joints. Tight wood-to-wood contact, which
is necessary for a strong bond, is lost when
wood is removed.

Hide glue is the easiest glue to dissolve
and wash off. White and yellow glues are
next. Each of these glues dissolve or break
down in hot water or vinegar. Epoxy, urea-
formaldehyde (plastic-resin), cyanoacrylate
and polyurethane glues have tobe scraped or
sanded off because they can't be dissolved.

Not all furniture is deserving of the time
it takes to reglue with one of the better meth-
ods, but all better quality furniture is.

To remove an old dowel that won’t
budge even with a pair of pliers, first
saw off the dowel just above flush.

How to Remove Stubborn Dowels

Then drill out the center of the dowel

using a brad-point drill bit /16" smaller
in diameter than the diameter of the dowel.
The brad point helps maintain center as
you're drilling; the smaller bit reduces the
risk of changing the location of the hole.

Use a /8" chisel or other narrow tool

to pick away the remaining cylin-
drical part of the dowel. Then clean any
remaining dowel or glue from the hole
with the correct-size twist drill bit ora
needle-nose rasp.
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Animal Hide Glue

Reversibility and quick
tack make this traditional
glue worth the trouble

— sometimes.

ecause hot animal hide glue ismore dil-

ficultto use than modernadhesives, it’s
not likely you use it for your projects. 'mnot
advocating you switch to hide glue, at least
for new woodworking. The glue takes get-
ting used to, which means using it regularly
fora while. Hot hide glue is very useful in
restoration, however.

Evenif you don'tuse hide glue, youmay
still be interested iniit, just as you are probably
interested in old methods of woodworking,
Followingis an introduction to hide glue.

What is Hide Glue?

Animal hide glue is made by decomposing
the protein, or collagen, from animal hides.
Almost any hide can be used, including
horsehides (“take the horse to the glue fac-
tory”). Inmodern times, however, cowhides
are universally used. In fact, hide glue facto-
ries are commonly located near tanneries.

The hides are washed and soaked inlime
for up to a month to break down the colla-
gen. After being neutralized with an acid,
the hides are heated in water to extract the
glue. The glue isthendried and ground into
Grape-Nuts-sized granules, whichisthe form
in which it is usually sold.

The heating process is done a number
of times to extract all the glue. Each subse-
quent extraction produces a lower grade of
glue. The gradesare measured by how much
weight, in grams, it takes to make a dent of
a given amount in a 12.5 percent solution
of gelled glue.

Standard grades range from ahighof 512
grams, called “512 gram-strength glue, toa
low of 85 grams. The most common glue used
in woodworking and furniture restoration
is 192-gram strength. The most common
used by musical instrument makers is 251-
gramstrength. Higher gram strengths gel too
quickly to be useful in woodworking.
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Animal bones, oratleast the sinew i the

joints, can also be used to make glue. But
“bone” glue is greasy, more odorous, and
has less tacking strength than hide glue, so
itisnotagood choice. Contrary to what you
often read, horns and hoofs are never used
because they don't contain collagen.

Bad Reputation
Hide glue has an unfortunate reputation of
being weak and not water resistant.

As just explained, the strength of hide
glue varies depending on the extraction, and
also on what additives may be included (for
example, to make liquid hide glue). Butall
hide glues sold for woodworking create a
bond stronger than the wood itself as long
asthe wood is clean and the parts fit snugly.
No more strength than thisis needed.

It’s true that hide glue isn’t very water

resistant, but thisismore an advantage than

Most hide glue is available as Grape-Nuts-
sized granules (above), which soak up water
and become ready to heat and use quickly.
Some hide glue is available in slightly larger
“pearl” form (below). This glue has a strong
aroma, which indicates it is either “bone” glue
or contains a lot of bacteria. In the old days,
hide glue came in “brick” form (left). You had
to break it into small pieces and soak them for
along time before heating. All three forms have
an infinite shelf life when kept dry.

a disadvantage because it allows repairs to
be done more easily. Poor water resistance
is rarely a problem with wooden objects
intended forindooruse, anyway.

Proof that less strength and water resis-
tance compared to most modern adhesives
aren’t serious problems is the survival of so
much furniture made before the 1950s.

(Actually, I think the bad reputation began
in the 1950s when manufacturers claimed
superior strength and water resistance for
theirwhite and yellow glues to get craftsmen
to switch. These non-issue claims are still
used today by suppliers of even strongerand
more water-resistant adhesives.)

Disadvantages & Advantages
Nevertheless, hide glue still hasa number of
disadvantages compared 1o modern adhe-
sives. Hot hide glue has to be prepared in
advance and applied hot. It sets uptoo fast for
relaxed assembly and has a relatively short
pot life (several weeks at room temperature)
before it begins rotting and losing strength.
Sothereis usually alot of waste. In addition,
andnot leastimportant, hot animal hide glue
has an aroma many find unpleasant.

But the glue has two unique advantages
over all other adhesives: reversibility and
quick tack. Both are far more useful for
repairing old furniture glued originally with



hide glue than for making new furniture.

I don't buy the argument that you should
use hide glue on new [urniture so it can be
repaired more easily decades from now. It’s
rare that today’s repairmen recognize the
glue, so what are the chances tomorrow’s
will? So there’slittle likelihood they will take
advantage of hide glue’s easier repairabil-
ity. The best argument for using hide glue
is to stay true to the original when making
reproductions,

Reversibility

Reversibility is the quality that makes redis-
solving possible after the glue has dried. It
allows youtoreglue loose joints without first
having to remove the old glue (to create clean
wood). Simply remove any loose or pow-
dered glue, apply fresh hot hide glue, then
reassemble, The moist heat of the new glue
dissolves the old glue and the two combine
to create a strong bond.

Thoughitsfairly easy toremove white and
yellow glues by soaking and scrubbing with
hot water or vinegar, no freshly applied glue
redissolvesintothese glues. Otheradhesives,
including polyurethane, epoxy, plastic-resin
and cyanoacrylate, can’t be broken down.
They have to be scraped off which can’t help
but remove some of the wood, resulting in
loose-fitting joints.

Reversibility also makes cleaning hands
and removing glue seepage from newly
assembled jointsarelatively quick and easy
task. Simply rinse or wipe with hot water.
And it makes separation of sound glue joints
possible by injecting hot water, steam, vin-
egar or denatured alcohol (which crystallizes
old hide glue).

These glue blocks in the inside corner of a mid-
19th-century Empire chest-of-drawers are still
strong. Glue blocks were commonly used in
corners to add strength.

A commercial glue pot maintains the tempera-
ture of the glue at anideal 150 F. To retard
evaporation and keep the glue from thickening,
T keep the pot covered with a plastic lid. The lid
has a cut out for brushes and a stirring stick.

You don’t need to invest in a glue pot. Any situ-
ation you can arrange that will keep the glue at
about 140-150 F will work well —in this case a
Jjar of glue in a pan of water on an electric hot
plate. Keep an eye on the temperature.

Initial Tack

Unlike other adhesives, hot animal hide glue
bonds in two steps. Aninitial tacking occurs
when the glue cools fromits application tem-
perature of 140-150 Fahrenheit toabout 95 F.
The bond becomes complete when the water
evaporates out of the glue.

The initial tack allows you to glue two
pieces of wood together without clamps.
Simply apply the glue to both surfaces and
rubthe pieces together towork outthe excess
glue. Asthe glue cools, it gels and the pieces
begin to stick. Position them correctly and
let the glue dry to complete the bond.

Aslongasthe piecesare not forced apart
while the glue isstill inthe gel state, the tack s
strong enough to create agood bond. Onthe
other hand, if youdon'tlike the positioning
ofthe pieces, you canseparate them for some
time before the bond becomes too strong,.

The glue blocks you see behind legs and
on the inside corners of old case furniture
were positioned with thisrubbingtechnique,
called a “rub joint.” It's not uncommon to
see glue blocks still sound after 200 years,
especially if the grain of both parts runs
parallel.

You can use arubjoint to replace broken
pieces on carvings, small pieces of veneer,
and other parts that would be difficult to
clamp. Youcanalsostrengthen case furniture
by regluing old glue blocks or by inserting
new ones. Just be sure to remove chunks
of old glue to create room for rubbing, and
remember that the surfaces have to fit snugly
fora good bond. You can't glue air spaces.

Yellow glue offers some degree of tack, so
you cansometimes perform these tasks with
this glue. But the tack is much weaker, sothe

slightest pressure during drying will move
the parts and destroy the bond.

The technique of “hammer veneering,”
which isused toapply veneerusing hot hide
glue, is a form of rub joint.

Dealing With Rapid Tacking
Rapid tacking isan advantage when perform-
ingrubjoints, but a problem when gluing up
furniture with numerous joints—especially
ina cold shop. The easy solutionis to warm
the wood beforehand to retard the gelling.

In the old days, cabinetmakers stacked
furniture parts next to the shop stove towarm
them. Factories made a “steam room” with
temperatures as warm as 120 F for gluing
up. With all parts together, the assembled
pieces would be moved to a cooler room so
the glue could harden.

Neither of these methods is [easible in
most modern shops, but we have electric

Rub joints work well with hot hide glue because
of the strong tack created when the glue cools
to about 95 F. Use your fingers to check the
strength of the glue as it ages and loses tach.
The glue cleans off quickly in hot water.
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Using small blocks of wood and the rub-joint
technique with hot hide glue to install mirrors
in frames is far safer than using a hammer to
pound in nails or other metal fasteners. In this
case, F'mreinstalling amirror inan old frame
after refinishing.

blow driers and heat lamps not available to
ourancestors. | have used a combination of
heating devices countless times when my
shop was cold to create enough time to get
all the parts together. Also helpful are laying
the parts outlogically and dividing complex
objects, such as chairs and case furniture,
into sections, assembling each separately
before assembling the entire unit.

Keep in mind that gelling, which can
causeathick glue line on parts clamped edge
toedge, isless of a problemin housed joints.
Asatenon or dowelisslid into the mortise or
hole, or asdovetailsare assembled, the gelled
“skin” on the surface of the glue is removed,
exposing still-liquid glue underneath for
some time.

Liquid Hide Glue

Franklin, the manufacturer of Titebond,
makesa widely available product called “lig-
uid hide glue.” Itisthe same ashot hide glue,
but with gel depressants added to keep it
liquid at room temperature and preserva-
tivesadded toretard deterioration forabout
ayear. This glue redissolvesjust like hot hide
glue, but it doesn’t have an initial tack and
doesntdissolve well into old hide glue unless
applied hot.

On the other hand, liquid hide glue is
ready to useand has along “open” time, even
longer than white glue. Liquid hide glue may
be a good choice when there are many parts
to be glued simultaneously, such as on Wind-
sor chairs.
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Preparing Hide Glue

‘ost hide glue is sold in granular

form. To prepare the granules for
use, soak the amount you need in water
for about 10 minutes, or until they soak
up the water and become mushy (like
Grape-Nutsin a bow| of milk). Then heat
the glueto about 140-150 F so it becomes
liquid.

If you use hide glue often, an elec-
tric glue pot is worth buying. Otherwise,
you can place a jar of the glue in water
placed over a heat source (creating a
double boiler situation), or heat the glue
in a microwave. | know people who use
a Crock-Pot.

Theratio of water to glue depends on
the gram strength of the glue. For 192-
gramstrength, | find the ratio of 2%/3 cups
of water to one pound of glue works well.
You wantthe glue to be about the viscosity

To prepare hide glue for use, first

soak the granules in water until they
resemble Grape-Nuts in a bowl of milk.
Then turn on the heat.

. ' .
2 The first time you heat hide glue
with no lid on the top of the glue pot,
a light-colored skin will form. It's good
practice, but not essential, to remove most
of this skin. From then on, you can stir
the skin back into the glue with no loss of
strength.

of yellow glue. You can always add water
or more saturated granules to adjust the
viscosity of the glue.

Foryour first batch, | suggest you use
14 1b. of glue and /3 cup of water so you
have less waste. Or reduce both amounts,
keeping to the same ratio, if your needs
are less for the job at hand.

Ifyou leave the glue heating for a while,
alighter colored skin will form atthe sur-
face due to contact with cooler air. The
firsttime you heat the glue, this skin may
contain somedirt or other foreign matter.
It'sa good (but notabsolutely necessary)
practice to removethe majority of this skin
from the glue pot, using a stirring stick or
brush and throw it away.

From then on you can stir the skin back
into the glue. Now and then, you'll have
to add water to replace evaporation. To
slow evaporation and the thickening of the
glue, keep the container covered.

Hide glue is organic material, so it rots
intime. The aroma becomes stronger and
the strength, ortack, of the glue weakens.
Eventually, mold will form on the surface
of the glue. To retard this natural deterio-
ration, store the glue in a cool place, such
as arefrigerator, Be sure to cover the glue
tightly so it doesn’t dry out.

For most projects the viscosity of

hot hide glue should be about that
of yellow glue. But you can easily change
the viscosity by adding water or more
saturated glue. You will have to add water
now and then to make up for evaporation.




Regluing Doweled Chairs

Practical methods to fix
the common wobbly chair.

As awoodworker, you must be asked
now and then to reglue loose chair
joints. Chairsare the most abused of all fur-
niture and also among the most complex.
The subject of chair regluing is huge and, to
my knowledge, has never been covered well
in the woodworking literature.

[love regluing chairs. Call me weird, but
[ getreally deepintothe subtle construction
differences. Even withaset of six oreight fac-
tory-made chairs, I can getlostin the minut-
estvariations. I don't know howmany chairs
I've reglued during the last three decades,
but it must be in the thousands.

There are two primary types of joinery
used instraight-backed chair construction:
mortise-and-tenon or dowels. Mortise-
and-tenon joinery is pre-industrial, though
many woodworkersand a very few factories
still use it to join legs and rails. Dowels are
machine age because the dowels themselves
are machined.

Dowel joinery is much easier and faster
to cut than mortise-and-tenon joints. But
doweled joints don't have nearly as much
glue surface, side-grain-to-side-grain, so
these joints don't hold up as well.

Because most chairs made since the
mid-19th century are doweled, and because
doweled chairs don't hold up as well as mor-
tise-and-tenon joinery, the chairs you are
asked toreglue will most likely be doweled.
So this chapter is about doweled chairs.

For illustration purposes, I've chosen a
simple doweled chair from the 1920s0r’'30s
with problems typical of factory chairs.

Philosophy of Regluing

Unfortunately, it has become common to
reglue, or “tighten,” chairs by inserting some
sort of adhesive into the joints in order to
avoid having to take them apart. Sometimes
it'sdone usingasyringe held right to the joint,
hopingthe adhesive wicks inside. Sometimes
tiny holes are drilled at an angle into the joint
and the adhesive inserted with a syringe.
Sometimes “magic” swelling products are

The chair I'm regluing is factory made, glued with animal hide glue and finished with shellac. The

~

%

|

dowels are spiral-grooved and the nails used in the stretchers are wire, not “square.” So the chair is
probably from the 19205 or early 1930s. Once you have cleaned all the joints and replaced dowels as
explained in the text, apply glue and clamp the chair together.

wicked into the joints to cause the wood to
swell and produce temporary tightening.

None of these methods works for long.
Wicked adhesive bonds only to the old glue
that has already given way. It doesn'tbond to
the wood, which it can’t get to through the old
glue. Swelled wood compresses again with
seasonal humidity changes, and when the
chairis racked in use.

The only way to restore the original
strengthto jointsisto disassemble the chair,
clean off the old glue, apply new glue, then

clamp the chair back together. In the case
of doweled joints, it’s often best to replace
the dowels.

You'll sometimes find joints that resist
separation. You then have to decide whether
to leave them attached, betting they will hold
their strength as long as the other joints
you're regluing, or figure out a way to get
them apart.

If you have determined the glue is ani-
mal hide glue (it becomes sticky when you
rub it with water or saliva), you can usually
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get the joints apart by inserting denatured
alcohol. If the joints are held together with
amodern adhesive, such as white or yellow
glue, epoxy, polyurethane or urea-formal-
dehyde (plastic-resin), you may not be able
to get them loose if they aren’t already. You
may have to work around them.

Speaking asarepairman, L hate all glues
other than animal hide glue because they
are so difficult to work with.

Knocking Apart

The first step in regluing a loose chair is
knocking it apart. Before you can do this,
however, you need to remove the corner
blocks and any nails or other restraining
devices that have been inserted.

It’s glue that holds chair joints tight,
not corner blocks, nails (wire, square or
“wooden”), screws or metal bracketsapplied
during manufacture or restoration. Thisis
basic woodworking, but many people seem
not to understand it. These devices might
keep joints from coming apart but they don't
keep joints from becoming loose.

This is an important point because so
often chair repair is done by adding metal
devicesthatdolittle good but make the even-
tual regluing more difficult because they
have to be removed. In many cases, the
devices cause serious damage, including
splits and breaks that are sometimes dif-
ficult to repair.

In this chair, the corner blocks were

inserted during manufacture to support
the chair seat. Nails were also inserted in
all the stretcherjoints. Thisistypical on fac-
tory-made chairs, but I've never understood
the reasoning. The nails don't prevent the
glue from giving way and they are a pain
to remove, which they have to be to get the
chair apart.

To remove the corner blocks, first take
outthe screws. Then try knocking the blocks
loose with a hammer. My favorite isa dead-
blow hammer made of plastic with a hollow
chamber containingshot. I find this widely
available hammer far more effective for dis-
assembling furniture than rubber orleather
mallets. (If you use ametal carpenter’s ham-
mer, be sure to cushion the blowswith leather

Sl T

Mortise-and-tenon joints (left) are much stronger and longer lasting than doweled joints because they
have far more side-grain-to-side-grain contact. Dowels inserted into legs have less wood contact over-
all, and fully half the contact they do have is with end grain —top and bottom.

The first step in regluing a chair is to remove corner blocks inserted to support the seat. Remove the
screws and then the blocks using a deadblow hammer. If the blocks resist, try wicking denatured alco-
hol into the bond using a syringe. If these blocks were attached with animal hide glue, the alcohol will
crystallize the glue, making it easy to knock them loose.
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Nails are often inserted into stretchers in
factory-made chairs. To remove the nails, first
dig out some of the wood on two sides of each
using a /8" chisel.

With enough wood removed so you can grab
each nail with a pair of electrician’s side-cut-
ting pliers, pry them out of the wood. Fill the
damage with wood putty if you are refinishing,
or with a matching colored wax crayon after
the chair has been reassembled if you aren't.



or softwood blocks so you don't put dents
in the wood.)

Corner blocks will usually have separated
from one of the rails, so you can also wait until
the chairis disassembled to remove them.

Removing nails is a problem. I don’t
like damaging the wood and f[inish, but
I've given up with nails. The only efficient
method of removing them is to dig them
out. Lfirst cut away some of the wood on two
sides of the nail using a /8" chisel, which
[ don't keep sharp and which | dedicate to
this operation. Then 1 pry out the nail with
some sort of tool. My favorite is a pair of
electrician’s pliers.

Sometimes you can knock the joints apart
with just the right amount of force to cause
the nailsto bend. But youalwaysrisk break-
ing or splitting something. In most cases, |
remove the nails first. [U's easy enough to fill
the damage with a colored wax crayon after
the chairhas been reassembled. (Idon’t put
the nails back in unless I can see a purpose
for doing so.)

With all devices removed, it's usually
easy to disassemble aloose chair with a few
whacks of a deadblow hammer. To reduce
the risk of breaking something, lift the part
youare hittinga fraction ofan inchabove the
table or workbench surface and hit the wood
as close to the joint as possible. You should
place blankets or other soft materials on the
surface to avoid causing damage when the
part bangs against it.

Ifyou hit the part far from the joint, lever-
age increases the risk of breaking something.
[f you hold the parts well above a surface,
something may break when they separate
out of control.

If the joints resist and they are glued
with hide glue (almost all furniture made
orrestored before the 1950s), you can cause
the glue to crystallize, making it easier to
separate, by wicking in some denatured
alcohol. A syringe is a handy tool to use
because it concentrates the alcohol where
you want it.

Alcohol may cause the finish to turn
white. If you arent refinishing, you can
easily remove this “blushing” by rubbing
with #0000 steel wool. In almost all cases,
it's best to do the regluing before stripping
and refinishing, notafter. Youdon't want to
get glue on bare wood or damage a newly
applied finish.

Asyoudisassemble the parts, keep track
ofthemso youdon't reassemble them incor-
rectly. There are two easy methods. Number
or letter them either directly on the part or

on a piece of tape attached to each part. Or
lay the parts out on a table in the order they
will be reassembled.

I prefer the second method because it’s
faster. But  have done this many times, so 1
have a system I can trust. You should prob-
ably do both to begin with. Eventually, you
will gain trust that your system for laying
out is foolproof.

Preparing the Joints

With the parts separated, you can prepare
each joint for regluing. To achieve success
gluing wood parts together, each part must
be clean and you must achieve tight wood-
to-wood contact. When gluing new wood,
cleanlinessis not anissue because the parts
are newly machined or cut. To reglue, you
must remove the old glue first.

With all restraining devices removed, knock the chair apart. The most efficient tool to use is a dead-
blow hammer. Hold the parts a fraction of an inch above a soft surface and strike them as close to the
joint as possible to avoid breaking or splitting something,

Denatured

Alcohol

Pure

Shetlac thineer
Excefient aicohil sed
churting dish funl

If a joint resists separat-
ing, try wicking dena-
tured alcohol into the
joint using asyringe. If
the glue is animal hide
glue, the alcohol will
causeit to crystallize
making separation easy.
If alcohol doesn’t work,
try white vinegar (white
so asnot to cause stain-
ing). It will soften white
and yellow glue, if it can
get to the glue.
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As you separate the chair parts, label them so
you don’t get them mixed up.

If any dowels separate
from rails with their
theoretically stronger
side-grain-to-side-grain
bonds, it’s best to replace
all the dowels because
you can’t trust any of
the bonds to hold. If the
dowels separate only
from the perpendicular
legs, you can choose to
clean the dowels and the
holes and avoid having
to replace them.

Along with, or instead of, labeling the parts, you can lay them out in an order you understand to keep
track of how they will go back together.
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The exception is when using hot animal
hide glue over old hide glue. Because of the
heatand wetness, the new glue dissolves the
oldand the two become one. [ love using hot
hide glue because of thistime-saving advan-
tage; in most situations, I don't have to clean
off the old glue.

But hot hide glue requires effort to pre-
pare and takes practice to learn to use, so for
the purpose of this article 'm assuming you
willuse white oryellow glue. Therefore, you
willneed to remove the old glue. (White glue
provides more working time and still creates
a bond stronger than the wood itself; I've
never understood the rationale for exterior
adhesives on indoor projects.)

You may also have to replace some orall
of the dowels.

Abasicrule of joinery is that wood bonds
well side-grain-to-side-grain and poorly end-
grain-to-end-grain or side-grain-to-end-
grain. (One reason corner blocks can't be
counted on to strengthen joints is that the
blocks are cut ona45° angle.)

Notice that dowels inserted parallel in
railsare 100 percent side-grain-to-side-grain
while dowels inserted perpendicularly into
legs are in contact with end grain on two
sides, top and bottom. The leg side of the
dowel is therefore weaker than the rail side,
and dowels usually separate from the leg
long before the rail.

Assuming this happens with a chair
you're regluing, you can choose to leave the
dowels attached to the rails and hope they
remain strong for as long as they do in the
reglued legs. Oryou canavoid taking chances
and replace them. Lusually remove all dowels
and replace them. But 'm anexception inthe
professional restoration trade.

Sometimes, as with the chair I'm using
forillustration, the chair will tell you which
path is best. Notice (above) that some of the



The first step in replacing dowels is to remove
them. If you can’t knock or twist them loose and
pull them out, saw them off about /16" above
the rail or leg and drill down through the center
of each dowel (it’s not necessary to be exactly
centered) using a brad-point drill bit ¥16"
smaller in diameter than the thickness of the
dowel. Drill to the bottom of the dowel where
youwill feel aslight give when you hit the air
pocket.

dowels separated from the rail ratherthan the
leg. Thisindicates the bond on the rail side
can't be trusted. I always choose to replace
all dowels in this situation.

Whatever you decide, the one thing you
can't compromise on is cleaning off the old
glue, including from the holes, before regluing
the chair. There are two waystodo this: Scrape
the glue off or dissolve and wash it of [

[fthe old glue ishide glue, it's easy towash
off using hot water. This is the best method
because scraping removes some of the wood,
which may reduce wood-to-wood contact.

You can also break down white and yel-
low glue by soaking in hot water. You can
add vinegar to the water to accelerate the
processalittle. Otheradhesives willhave to
be scraped. Do the best you can to remove
as much of the glue and as little of the wood
as possible.

Replacing Dowels:
First, Out With the Old
Replacing dowels requiresremoving the old
dowels from the joints first. Sometimes you
canstrike the endsof the dowels withametal
hammer or twist them with pliers to break
glue bonds. With the dowelsloose, twistand
pull them out using pliers.
I[the dowelswon't break loose and you still
want to remove them, follow this procedure.
With the part clamped in a vise, saw off
the dowel about /16" above the surface. Then,

With a hole drilled through the center of the
dowel, pick the remainder away from the sides
using a 1/8" chisel.

When you have separated the remaining dowel
from the sides of the holes, pick out the pieces.

To clean the glue and any remaining small
parts of the dowel out of the hole and get it
ready forregluing, first drill it using the correct
size twist drill bit, usually 8" or /16", Then
scrape the sides of the hole using aneedle-

nose rasp. You can feel and hear the difference
between scraping glue and scraping wood.

using a brad-point drill bit /16" smaller in
diameter than thatof the dowel, drill down
the center of the dowel until you reach the
air pocketat the bottom. Youwill feelaslight
give when you hitit.

I'susually easy to separate the remaining
part of the dowel [rom the original drilled
hole usinga /8" chisel with arelatively dull
edge; you don’t want to cut into the sides. (1
use the same dedicated chisel [ use to remove
nails.)

Remove the dowel pieces and clean the
hole by drilling out any remaining dowel
parts using a twist drill bit the diameter of
the hole. You can then scrub the hole with
hot water orscrape using aneedle-nose rasp.
I almost always use the rasp because rasp-
ingis faster and new spiral-grooved dowels

Be aware that dowel holes are often drilled at
anangle. You can set up a guide using a slid-
ing T-bevel. Set the angle using the dowel itself
before cutting it off, or set it 90° to the angle of
the end of the rail.

are usually a little thicker than necessary
anyway.

Assembling

With the joints cleaned, you're ready to
reglue. This is the easy step; it’s the same
process as gluing up a new chair.

In many cases, this one included, the
backs of chairs are tight and don’t need
regluing (they're rarely racked). The order
for regluing most doweled chair designs is
as follows: First the back (if necessary), then
the front legs and rail, and finally join these
together simultaneously with the side rails
and stretchers.
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When replacing dowels, it’s critical that
the new dowels not be too long. You can use
calipers or simply a matchstick or other thin
object to determine the depth of the holes.
Add the lengths of the two corresponding
holes and either trim the dowels to size or
drill the holes in the rail deeper to accom-
modate the length.

The best dowels are spiral-grooved,
available from most woodworking suppli-
ers. Straight-grooved dowels have very little
wood surface actually contacting the wood
in the hole, so they dont hold as well.

Dowels cut from longer rods have two
problems. First, the rods most commonly
available are no longer cut from maple and
don't fill out theirlisted dimensions. They are
toothin, sothey don't succeed in producing
tight wood-to-wood contact. Second, even
when cut [rom maple they aren’t grooved, so
they don't allow excess glue to escape dur-
ing clamping. If you put excess glue into the
hole, the dowel won't penetrate as deep as
youexpected and the joint may not pull fully
together.

To add grooves to a maple rod of the
proper dimension, scrape with the 90° cor-
nerofachisel ormakeajigtoadd them. Drill
a hole slightly larger than the diameter of
the dowel (Tuse metric bits) through asmall
block of wood and insert a screw from the
side so it protrudes about /32" into the hole.
Then drive the ungrooved dowels through
the hole several times each so several grooves
are scraped into them by the screw.

Inall cases, the dowels should be cham-

fered on the ends so they line up quickly
in the holes as you are inserting them. You
can chamfer cut dowelsusingarasp, chisel,
large pencil sharpener or sandpaper, ideally
attached to some type of sanding machine.

It's usually best toinsert new dowelsinto
therailsfirst. In other words, into the parallel
part before the perpendicular. It won't mat-
ter if the dowel taps out at the bottom of the
parallel hole, but you want to leave at least
1/32" at the bottom of the perpendicular hole
to allow [or cross-grain shrinkage. 1f you
don't, the leg might split.

Youmay need totrimdowels to the proper
length before inserting them into the legs.

All surfaces should be coated with glue.
This means the sides of both the holes and
the dowels. It's easiest to do this with a nar-
row brush, working out of a glass or plastic
container.

When clamping the chair back and chair
front, it'simportant that the parts be square.
You can check this by measuring the diag-
onals —that is, from the top of one leg to
the bottom of the other. The two diagonals
should be the same. If they aren't, adjust your
clamps at angles to make them so. Look at
the photo on the first page of this chapter to
see an example. I'm lowering the front leg
by raising the clamp on it and lowering the
clamp onthe backleg. I've done the opposite
onthe farside. L have exaggerated the angles
soyou can see them better.

When clamping the [ront to the back, it’s
important that all fourlegstoucha flat surface
sothe chair doesn’t rock. With the clamps on

From the left are a spiral-grooved dowel, a
straight-grooved dowel, a dowel pin cut froma
maple dowel rod and a smooth surface maple
dowel rod. Spiral-grooved dowels are the best
because they provide plenty of glue surface
together with grooves that allow excess glue to
escape from the hole. Straight-grooved dowels
are weak because they don't provide enough
glue surface. To groove dowel pins cut from a
dowel rod, drive the pins through a hole drilled
in a hardwood block with a screw inserted so
it protrudes about Y/32" into the hole. Be aware
that machined dowels and holes often differ
slightly in dimension so you may need to make
some adjustments.

the chair, place it on a flat surface such as a
table, floor or table saw. Adjust the clampsif
necessary by raising and lowering opposite
sides until the chair doesn't rock.

Hide glue is easy to clean from joints. Simply wash or scrub it off with hot water. For hot water inmy
shop, Luse a commercial coffee maker 1 bought used at a yard sale. To clean white or yellow glue, you
may need to scrub using hot water and a stainless-steel scrubbing pad from the supermarket. For
adhesives that don't soften in water, you will need to scrape or rasp them off the wood.
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Apply glue to both the dowels and the holes
before putting them together. The only way to
do this efficiently is with a brush.



The Thick & Thin of Veneer Repair

Veneer is just thin wood —
so don’t be afraid of it.

love repairing old furniture —the olderthe

better. I find repairing more challenging
and satisfying than making new because
someone else, or lime and age, has set the
parameters within which I have to work.
Thisis surely the case with veneer.

Veneer is used on most old furniture,
and lots of things can go wrong withiit. For
some reason many woodworkers, and even
professional furniture restorers, have a fear
of working with veneer (some shops even
refuse to doit). I find this fear difficult to
understand because veneerisjust thinwood,
subject to the same rules as thick wood.

Recently, I had the opportunity (joy,
really) of replacing some missing veneer on
one of the oldest pieces of furniture I've ever
worked on—anearly 18th-century George Il
bachelor’s chest witha hinged top that opens
toadesk. Thechallenges were alittle greater
than usual, so [ thought I'd show you how I
dealt with them.

With the hinged top folded closed,
the piece serves as a chest of
drawers. Notice my veneer repair
in the lower left-hand corner of
the top.

With the top opened to rest on
pull-out lid supports, the chest
becomes a bachelor’s chest.
Notice that the veneer on the back
half may have been at some point
replaced. The two halves should
be bookmatched —but they're not.

One aside before
starting. Afteryou've

worked onalotofold

furniture, youbecome
adept at spotting anomalies
that indicate fakery ora “mar-
riage” of two or more pieces of
furniture. Onthiswriting table
Isawnothing tomake me ques-
tion its authenticity.

Here’s the damage the owner wanted me to repair.

It’s far easier to shape a patch when you're dealing with straight
rather than curved edges. So, if possible, I always try to straighten
the edges before fitting my patch.
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It’s often possible to pop off the waste veneer as I'm doing here.

When [ meet resistance, I can usually overcome it if the glue is hide
glue by using a syringe to insert a little denatured alcohol under the
veneer. The alcohol crystallizes the glue, making it easier to separate.

Though it’s possible to reglue right over old hide glue using hot

hide glue, it’s best to clean off the old crumbly glue (and whatever
contaminants, such as wax, that might be on the surface) before gluing
the patch. Here I'm washing off the old glue with hot water. All contami-
nants come off with the glue.

Above the hinge you can see damage to the substrate that must be

repaired so the veneer has something to bond to. Also, you can see
that the veneer is considerably thicker than modern '/32"-thick veneer.
Thick veneer is common on furniture made before the machine age.
Veneer seems to get thicker the older the furniture.

Again, it’s always easiest to work with straight edges. So I'm cut-
ting one using a chisel.

One of the reasons I love hot hide glue is that I can create a strong

bond simply by rubbing two pieces of wood together with the glue
in between. Work proceeds very rapidly using rub joints. Arranging a
clamping setup for this patch would clearly be difficult.
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After leveling the repair to the substrate using a chisel, I cut the

veneer patch and trim it to fit snugly. The veneer is European wal-
nut, which is considerably lighter in color (closer to tan) than American
black walnut. If I didn’t have any solid European walnut, I could use
American walnut, but I would have to bleach the color out of the wood,
then stain it to match, which could be difficult. I could also glue several
layers of thinner European walnut veneer on top of one another to cre-
ate the thickness, but cutting the veneer from solid, as I'm doing here, is
always best.



Because of its thickness, I can glue the veneer patch, which I cut
thicker than needed (called “leaving proud”), quickly and simply
using a rub joint. But clamps wouldn’t be difficult to arrange here.

Iuse a block plane, scraper and sandpaper to level the veneer

patch to the surrounding wood. It’s important to avoid cutting into
the surrounding old veneer. If you cut off some of the aged surface wood,
youmay expose wood that is lighter or darker and create difficult color-
matching problems. Applying masking tape around the patch can be
helpful. Working slowly and carefully is essential.

10 With the top surface of the patch

leveled, I trim the end using a
chisel because of the difficulty of getting a
handplane into the narrow area above the
hinge. Notice the missing veneer to the left
of the hinge. I popped it off (by inserting
denatured alcohol) to make the shaping
and trimming of the patch easier. With
the patch trimmed flush I will reattach the
veneer so it covers the edge as it originally
did.

1 Here’s the completed repair with
a wax finish applied. Wax was
the common finish used in the early 18th
century and it continues to be the fin-
ish on this piece. The repair stands out a
little in this close-up, but it disappears in
the larger shot shown at the beginning of
this article. Only someone who knows it’s
there would find it, which is all that you
can ask for in a repair.
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Abrading, 147

Abuse as cause of finish deterioration,

15

Acetone, 73

Acetone, toluene, methanol (ATM)

stripper, 154, 155

Adhesive. See Glue

Aerosol spray finishing, 12, 87-88

Air bubbles, 127

Air pollution concerns, 5

Alcohol

alcohol-soluble dyes, 96

for regluing doweled chairs, 177

as solvent and thinner, 71, 72

Aliphatic hydrocarbon, 31

Alkyd varnish, 32, 44, 128

American Institute for Conservation of

Historic and Artistic Works, 17

Ammonia fuming, 5

Animal hide glue, 172-174

bad reputation, 172

defined, 172

disadvantages and advantages of use,
172-173

for furniture repair, 171

initial tack, 173

liquid, 174

preparation, 174

rapid tacking, 173-174

reversibility, 173

Antiques Roadshow, 15-16, 135

Application of finishes

brush. See Brush application

compatibility of finishes, 63

dyes, 99

film-building finishes, 121

gel varnish, 38

glazing, 13, 93, 114-115

methods, 93

oil finish, 30, 120-121

rag application, 6, 167-168

sealers, 121-122

shellac, 4

spraying. See Spray gun

stain, 93, 102-103

toning, 93

washcoat, 93

wax, 40

wiping varnish, 29, 34-36
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Beeswax, 2
Behlen, 10
Benjamin Moore, 10
Benzoin, 2
Binder, 92-93
Bleeding, 138
Blotching
cherry, 108-110
defined, 12, 138
factory production, 105
fine-grained woods, 66-67
gel stain, 105
pine, 7, 12-13, 66, 106-107
prevention of, 12-13, 104-105
repairing, 7, 138-139
washcoat, 13
wood conditioner, 104-105
Blushing, 88, 138
Boiled linseed oil. See Linseed oil
Bonding, 64
Bow front bureau, 16
Brush application
application tool, 6
brush marks, 9, 12, 78
brush marks in polyurethane,
130-131
procedure, 76-78
reflected light, 76
stain application, 103
stains, 103
Brushes
care of, 78
choosing, 76, 78
cleaners, 73
cleaning, 78, 168
storage, 168
Brushing lacquer, 49-50
Bush Oil, 29

C

CAB-acrylic lacquer, 50, 57
Candle wax damage repair, 146
Chairs
regluing doweled chairs, 175-180
Windsor chair, 16
Chemical resistance of finishes, 60
Cherry
aging and darkening, 109-110

blotching, 108-110
factory production, 110
finishes, 62
Chests
bow front bureau, 16
cherry aging and darkening, 109
Eastlake Victorian, 3
veneer repair, 181-183
walnut chest, wax finish, 3
Choosing a finish
application ease, 58
CAB-acrylic lacquer, 57. See also
CAB-acrylic lacquer
chemical resistance, 60
coalescing finishes, 57, 58
colors, 61-62
evaporative finishes, 56-57, 58
finish characteristics, 57-58
finish compatibility, 63-64
heat resistance, 60
nitrocellulose lacquer, 57. See also
Nitrocellulose lacquer
oil, 57. See alse Oil finish
reactive finishes, 56, 58
scratch resistance, 59
shellac, 57. See also Shellac
trade-off of characteristics, 58
two-part, 57
varnish, 57. See also Varnish
water resistance, 59
water-based finishes, 57. See also
Water-based finish
water-white lacquer, 57
wax, 57. See also Wax
yellowing, 60
Clear finish for exterior coatings, 162




Coalescing finishes, 57, 58
Coffee table, 4
Color. See also Staining
adjustment of, 11
choosing a finish for, 61-62
damage, 144
dyes. See Dyes
intensity, 97
oranged oil, 11-12
pigment. See Pigment
restoration, 144-145
stains, 92
Compatibility of finishes, 63-64
applying finishes, 63
coating an old surface, 64
mixing liquids, 63
test for bonding, 64
Compression shrinkage
causes of, 135
defined, 17, 160
exterior damage, 160
Compressors, 80, 81-82
Consumer Products Safety Commission
(CPSO), 132
Crackle lacquer, 50
Crayon mark damage repair, 146147

D

Damage repair. See Repairs
Damar, 2
Decks, warped, 134-135
Decorations
glazing, 114-115
pore filling, 116-119
rubbing for a perfect finish, 120-123
Deglosser, 73
Deterioration of furniture, 14-17
abuse as cause, 15
light exposure as cause, 15
moisture as cause, 14-15
original vs. refinished values, 15-16
rejuvenating old finishes, 16
tabletop refinishing, 17
Do-it-yoursell market, 5
Dowel removal, 171, 179-180
Doweled chairs, regluing, 175-180
Drying oil
food-safe finishes, 126-127
lead as drier, 45

non-lead driers, 133

process of, 26-27
Drying slowly, 140-141
Durability of finishes, 10-11
Dyes

alcohol-soluble, 96

aniline dye, 5

application, 99

choosing, 100-101

history of, 5, 101

non-grain-raising, 96-97, 100

oil-soluble, 96

overview, 98-99

pigment vs., 92, 95, 98

shelf life, 168

stains, 5, 98—101. See also Stains

types, 99-100

water-soluble, 96-97

E

Eastlake Victorian chest, 3
Eighteenth-century finishes, 2
Epoxy-resin finish, 8, 9
Evaporative finishes, 4, 56-57, 58
Exhausting overspray, 89-90
Exotic woods, 66, 67
Exterior coatings, 160-162

clear finish, 162

damage, 160-161

paint, 161

pigmented stain, 161-162

water repellant, 162

F
Felt-tip pen mark damage repair, 147
Film-building finishes, 41-54
application of, 121
lacquer, 49-50. See also Lacquer

sealing wood, 42-43
sheen, 53-54. See also Sheen
shellac, 42-43, 46-48. See also
Shellac
varnish, 44-45. See also Varnish
water-based finishes, 51-52. See also
Water-based finish
Fish eye
defined, 139
repairing, 139
shellac for solution to, 13, 43
Flammable materials storage, 167-168
Flatting agent, 53-54
Floors
finishes, 165
finishing wood floors, 165-166
moisture damage, 17
recoating, 166
stains and finishes, 166
surface preparation for finishing,
165-166
Food-sale finishes
curing, 133
lead, 132
myths, 126-127, 132-133
non-lead driers, 133
salad-bowl fimish, 45, 133
Formby, Homer, 32, 42
French polishing, 2-3, 9, 150-152
Fuming, 5
Furniture maintenance, 163-164
Furniture repair, 170-183
animal hide glue, 172-174
deterioration. See Deterioration of
furniture
dowel removal, 171
metal fasteners, 170
regluing doweled chairs, 175-180
regluing furniture, 170-171
veneer, 181-183
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Gasoline, 70
Gel stain
for avoiding blotching, 12-13
characteristics, 95, 96-97
to prevent blotching, 105, 106-107
Gel varnish, 37-38
application of, 38
characteristics, 45
defined, 37-38
General Finishes, 10
Glazing
application, 13, 114-115
defined, 114
history of use, 4
oil-base glaze, 114
problems, 115
stain application, 93
substitute, 13
techniques, 114-115
uses for, 115
water-based glaze, 114
Gloss. See Sheen
Glue
animal hide glue, 171, 172-174
regluing doweled chairs, 175-180
regluing furniture, 170-171
Glue splotches
correcting problems, 24
identifying and removing glue, 23-24
prevention of, 23
removing wet glue, 23
squeeze-out, 23, 24
Glycol ether as solvent and thinner, 71
Goofl Off, 24
Grain
cross-grain sanding, 20, 21
grain filler, 13, 117-119
grain raising by water-based finishes,
52
importance of, 65
Gun cotton, 4

H

Heat resistance of finishes, 60
Hide glue. See Animal hide glue
History of wood fnishing, 2-5
dyes, 5, 101
eighteenth-century finishes, 2
evaporative finishes and repair, 4
glazing, 4
linseed oil, 2, 28
nineteen sixties, 5
nineteen twenties, 3—4
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nineteenth-century finishes, 2-3
nitrocellulose lacquer, 3, 4
polyurethane, 42
shellac, 2-3, 42-43, 46
staining, 4-5
tung oil, 29
wiping varnish, 32
woodworking renaissance, 5
Home center finishing, 10-13
blotching, 12-13
color, 11-12
flaws, avoiding, 12
glaze substitute, 13
marketing, 10
pore filling, 13
protection and durability, 10-11
sheen, 12
wood problems, 13
House paint, 4
Howard’s Restor-A-Finish, 16
Humidity, 8. See also Moisture
HVLP spray guns, 5, 79

I

Internet, 5

J

Japanning, 50

K

Kerosene, 70

L

Lacquer
brushing, 49-50
CAB-acrylic, 50, 57

crackle, 50
film-building finishes, 49-50
for glazing, 4
nitrocellulose lacquer. See
Nitrocellulose lacquer
oriental, 50
padding, 50
post-catalyzed, 50
pre-catalyzed, 50
to prevent blotching, 13
price of, 4
replacement of shellac, 3-4
shelf life, 168
stain, 95-97
testing for, 4
thinner as solvent, 3, 71, 72-73
urethane-modihed, 49
vinyl, 49
water-based, 50
water-white, 49, 57
Lead in finishes
non-lead driers, 133
safety issues, 132
use in driers, 45
uses for, 132
Leveling a finish, 8-9, 122-123
Light
as cause of finish deterioration, 15
as cause of furniture damage, 163,
164
sunlight as cause of finish
deterioration, 15, 160, 161
Linseed oil
darkening with age, 62
history of use, 2, 28
oil/varnish blend, 27
oranged, 11-12
reactive sites, 27



testing for, 29
Lockwood, W. D., 5, 101
Lye stripper, 155

M

Maple finishes, 61

Marine varnish, 32, 44, 162

Marketing finishing materials, 10

MC/ATM stripper, 154, 155

McCloskey, 29

MEK, 73

Methylene chloride (MC) stripper, 154,

155

Mineral oil, 26

Mineral spirits (paint thinner)
odorless, 72
as solvent and thinner, 70-71
uses [or, 9

Minwax, 10

Misleading message, 15-16

Mixing liquids, compatibility, 63

Moisture
as cause of finish deterioration,

14-15

as cause of warping, 17
content in finished wood, 15
content in unfinished wood, 15
humidity, 8
protection from, 8

Mold and mildew
exterior damage, 160, 161
repair, 147

Museum [urniture, 15-16

Myths of finishing, 126-127
air bubbles in finish, 127
finishing both sides, 134-135
food-sale finishes, 126-127, 132-133
oil and oil/varnish as protectants,

126

oil-based varnish short longevity, 127
pigment stain, 127
sealers for finish adhesion, 127
shellac as sealer, 127
silicone in furniture polish, 127
tung oil as best, 126

Myths of polyurethane, 128-131
brush across the grain, 128-129
brush marks, 131
sand between coats, 131
shaking the can, 129-130
thinning the first coat, 129
thinning with naphtha, 130
thinning with Penetrol, 130-131

N
Naphtha, 70-71, 130
Nineteen sixties, wood finishes, 5
Nineteen twenties, wood finishes, 3—-4
Nineteenth-century finishes, 2-3
Nitrocellulose lacquer

background, 49

choice of finishes, 57

history of use, 3, 4
N-methyl pyrrolidone (NMP) stripper,

154-155

Non-grain-raising dye stain, 96-97, 100

O
Oak finishes, 61
Odorless mineral spirits, 72
Oil finish
application of, 30, 120-121
background of use, 28
choice of finishes, 57
drying, 26
longevity myth, 127
mineral oil, 26
moisture protection, 8
myth, 126
nature of, 26
oil vs. varnish, 29
oil/varnish blend, 27, 28-29, 126
slow drying, 141
tung oil. See Tung oil
vegetable oil, 26-27
water-based finish bonding to, 52
watermarks, 8, 149

Oil stain
background, 94
characteristics, 96-97

Oil varnish, 3, 127

Qil-soluble dyes, 96

Old Masters, 10, 29

Oops!, 24

Orange peel, 9, 139

Orange shellac, 4

Oriental lacquer, 50

OSHA, 5

Overspray, exhausting, 89-90

Overview of wood finishing
deterioration of furniture, 14-17
finishing rules, 6-7
history, 2-5
home center finishing, 10-13
level finishes, 8-9
moisture protection, 8

P

Padding lacquer, 50
Paint
exterior coatings, 161
house paint, 4
spatter removal, 147
thinner. See Mineral spirits (paint
thinner)
Paste wood filler, 13
Penetrol, 130-131
Petroleum distillate
for furniture care, 163-164
overview, 70
varnish, 31
Pigment
dye vs., 92, 95, 98
exterior coatings, 161-162
myth of obscuring the wood grain,
127
stains, 127, 161-162
Pine
blotching, 7, 12-13, 66, 106-107
finishing, 66
Polish
French polishing, 2-3, 9, 150-152
silicone in furniture polish, 127
wax as a polish, 40
Polyurethane
brush across the grain myth, 128—
129
brush marks, 130-131
characteristics, 32, 44
defined, 128
history of use, 42
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myths, 128-131
protection and durability, 11
sanding between coats for bonding
myth, 131
shaking the can causing bubbles
myth, 129-130
thinning the first coat myth, 129
thinning with naphtha myth, 130
thinning with Penetrol myth, 130-
131
uralkyd, 128
water-based, 128, 165
for wood [loors, 165, 166
Poppy Table, 5
Pore filling
with finish, 116-117
grain filler, 117-119
methods, 116
overview, 13
sealing, 118-119
Post-catalyzed lacquer, 50
Pratt & Lambert, 10
Pre-catalyzed lacquer, 50
Profin, 29
Protection of wood, 10-11

R

Rag application, 6, 167-168
Reactive finishes, 8, 56, 58

Refinishing
original vs. refinished values, 15-16
tabletops, 17

Rejuvenating old finishes, 16
Renaissance, 5
Repairs
abrading, 147
animal hide glue for, 171
bleeding, 138
blotching, 7, 138-139
blushing, 138
candle wax, 146
color damage, 144-145
crayon marks, 146—147
evaporative finishes, 4
felt-tip pen marks, 147
fish eye, 139
French polishing, 150-152
furniture. See Furniture repair
mold and mildew, 147
orange peel, 139
paint spatter, 147
sticker damage, 146
tape damage, 146
veneer, 181-183
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watermarks, 148-149

wrinkles finishes, 147
Resins

alcohol, 2

oil-soluble, 2
Reversibility of hide glue, 173
Roadshow, 15-16, 135
Rot in wood, 160, 161
Rubbing for a perfect finish, 122-123
Rules for finishing, 6-7

S
Salad-bowl finish, 45, 133
Sandarac, 2
Sanders
random-orbit, 20, 21, 22
vibrator, 21, 22
Sanding
between coats, 78, 122, 131
cross-grain, 20, 21
dust removal, 22
flat block backing, 22
hand-backed sanding, 21-22
how fine to sand, 21
how much to sand, 22
objective of, 20
polyurethane myth, 131
rules, 20-22
sanding sealers, 7, 43
sanding through, 123
wood floors, 165-166
Sandpaper
choice of grit, 6, 20, 21
sanding between coats, 13
Sapwood, 112
Scratch resistance of finishes, 59
Sealers
application of, 121-122
defined, 43
myth of finish adhesion, 127
before pore filling, 118-119
purpose of, 43
sanding sealers, 7
SealCoat, 13
stain application, 93

Shaking the can causing bubbles myth,

129-130
Sheen
controlling, 53
defined, 12
deglossers, 73
flatting agent, 53-54
manipulation of, 54
mixing for desired result, 11, 12

stirring the finish, 54

white specks, 54
Shell life of finishing materials, 46-47,

48, 168

Shellac

advantages and disadvantages ol use,

47

application of, 48

choice of finishes, 57

colors and grades, 46

defined, 46

dewaxed, 13

dissolve your own, 47—-48

history of use, 2-3, 42-43, 46

lightening the color of, 3

myth of best sealer, 127

orange shellac, 4

protection and durability, 11

shelf life, 46-47, 48, 168

slow drying, 141

testing for, 2, 3

uses for, 7

for wood problems, 13, 43
Sherwin-Williams, 10
Shrinkage, compression, 17, 135
Silicone in furniture polish, 127, 164
Solvents, 70-73

acetone, 73

alcohol, 71, 72

brush cleaners, 73

deglossers, 73

glycol ether, 71

lacquer thinner, 3, 71, 72-73

MEK, 73

mineral spirits, 70-71

mineral spirits, odorless, 72

naphtha, 70-71

petroleum distillates, 70
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thinner vs., 70
toluene, 71-72
turpentine, 71
turpentine substitutes, 72
water, 71
xylene, 71-72
Spar varnish, 32, 44
Spirit varnish, 3
Spontaneous combustion, 30, 167-168
Spray gun
aerosol spray finishing, 87-88
air pressure setting, 81-82

turbine guns, 80

Staining

application methods, 93, 102-103

blotching, 104-105. See also
Blotching

cherry, 108-110

fast drying, 103

pine, 106-107

walnut, 111-112

wiping application, 102-103

wood categories, 92

wood floors, 166

n-methyl pyrrolidone (NMP), 154—
155

problems, 156-158

procedure, 156

Sunlight as cause of finish deterioration,

1
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5, 160, 161. See also Light

Tables

coffee table, 4
compression shrinkage of tabletops,

application methods, 93
application of finishes, 6-7
atomization, 80

automation, 5

brands, 80

choice of finishes, 57
choosing, 79-80

cleaning, 83-84, 168
compressors, 80, 81-82
dripping problems, 86
electrostatic, 5

exhausting overspray, 839-90
flaws, avoiding, 12
gravity-feed, 79

HVLP, 5, 79

lubrication, 83

maintenance, 83-84, 168
pressure-feed, 80

problems, 85-86

pulsating spray problems, 86
quality, 80

shellac application, 4, 48
siphon-feed configuration, 79, 80
source of air, 79

spray pattern problems, 85-86
toning, 79

Stains
alcohol-soluble dyes, 96
binder, 92-93
color adjustment, 11
color intensity, 97
colorant, 92
dyes, 5, 98-101
exterior coatings, 161-162
fast drying, application of, 103
for floors, 166
gel stain. See Gel stain
glazing, 93
history of use, 4-5
lacquer stain, 95-97

non-grain-raising dye stain, 96-97,

100
oil stain, 94, 96-97
oil-soluble dyes, 96
pigmented, 127, 161-162
sap stains, 112
sealers, 93

stain controller (wood conditioner),

13,45
toning, 93
types of stain, 92-93
varnish stain, 94-95, 96-97
for walnut, 111-112
washcoat, 93
water-based finish bonding to oil
stains, 52
water-based stain, 95, 96-97
water-soluble dyes, 96-97
wiping stain, 7, 102-103

wood conditioner (stain controller),

13, 45, 104-105
Sticker damage repair, 146
Storing finishing materials, 167-168
Stripping paint and varnish, 154-158
acetone, toluene, methanol (ATM),
154, 155
lye, 155
MC/ATM, 154, 155
methylene chloride (MC), 154, 155

135

Poppy Table, 5

tabletop refinishing, 17

warped tabletops, 134
Tape damage repair, 146
Thinner vs. solvent, 70
Toluene (toluol)

for glue splotch removal, 24

overview, 71-72

as solvent and thinner, 71-72
Toning

with aerosols, 87-88

to change color, 88

to prevent blotching, 107

spray on, 79

stain application, 93
Tools for finishes, 67
Topcoats, 7
Tung oil

history of use, 29

linseed oil vs., 29

myth, 126

oranged, 11-12

reactive sites, 27

testing for, 29

Tung Oil Finish, 32
Turpentine

defined, 70

as solvent and thinner, 71

substitutes, 72
Two-part finishes, 57

U

Uralkyd polyurethane, 128
Urethane-modified lacquer, 49

V

Varathane, 10

Varnish
alkyd, 32, 44, 128
choice of finishes, 57
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curing time, 32
defined, 31-32
film-building finishes, 44-45
gel varnish. See Gel varnish
marine varnish, 32, 44, 162
oil varnish, 3, 127
oil vs., 29
oil/varnish blend, 27, 28-29
polyurethane. See Polyurethane
salad-bowl finish, 45
shelf life, 168
spar varnish, 32, 44
spirit varnish, 3
varnish stain, 94-95, 96-97
washcoat, 45
wiping varnish. See Wiping varnish
Vegetable oil, 26-27
Veneer
deterioration of, 14
repair, 181-183
Vinyl lacquer, 49

\uY%
W. D. Lockwood, 5, 101
Walnut
choosing a finish, 111
finishes, 62
sapwood, 112
stains, 111-112
Warping
decks, 134-135
finishing both sides, 134-135
flooring, 17
straightening, 135

tabletop refinishing, 17
tabletops, 134
Washcoat
to prevent blotching, 7, 13, 107
stain application, 93
varnish wood conditioner, 45
Watco Danish Oil, 42
Water. See also Moisture
as furniture cleaner, 163-164
as solvent and thinner, 71
water repellants, 162
water resistance of finishes, 59
water ring removal, 88
water-soluble dyes, 96-97
Water-based finish
advantages of use, 51
bonding to oil stains, 52
choice of fnishes, 57
disadvantages of use, 51-52
fast drying, 52
glaze, 114
grain raising, 52
lacquer, 50
polyurethane, 128, 165
problems of use, 52
thinning, 9
Water-based stain, 95, 96-97
Watermarks
cause of, 8
removal, 148-149
Water-soluble dyes, 96-97
Water-white lacquer, 49, 57
Wax
application of, 40
buffing, 40
candle wax damage repair, 146
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colored, 40
as a finish, 39
as furniture cleaner, 164
moisture protection, 8
as a polish, 40
walnut chest, 3
Windsor chair, 16
Wipe-on finishes, 25-40
gel varnish, 37-38. See also Gel
varnish
level finishes, 9
oil, 26-30
stain, 7, 102-103
varnish. See Wiping varnish
wax, 39-40
Wiping stain
finishing rules, 7
procedures, 102-103
Wiping varnish, 31-36
application of, 29, 34-36
characteristics, 44-45
curing hard, 32-33
defined, 31
history of, 32
making your own, 33
salad-bowl finish, 45
Wood
coarse-grained, 67
for coloring, 92
conditioner (stain controller), 13, 45,
104-105
exolic, 66, 67
fine-grained, 66-67
grain. See Grain
identification of, 64-65
medium-grained, 67
problems, 13
slow drying of oily woods, 140-141
Wood preparation for finishing
glue sploiches, 23-24
sanding, 20-22
Wrinkled finish repair, 147

X

Xylene (xylol)
for glue splotch removal, 24
overview, 71-72
as solvent and thinner, 71-72

Y

Yellowing of finishes, 60
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Zinsser “Bulls Eye”, 42, 46
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www.popularwoodworking.com.

PENING FOR

WOODWORKERS

THE PERFECT EDGE

BY RON HOCK

As a woodworker, you know
that sharp tools are a must
- but what constitutes sharp?
And how do you get there?
Hock shows you how to
sharpen any tool efficiently
and effectively.

ISBN 13: 978-1-5587-0858-7
paperback - 224 pages » Z2676
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Woobworking = WOODWORKING

THE BEST OF SHOPS &
WORKBENCHES

On this easy-to-use CD, you'll

find the 62 best articles from 10
years of Popular Woodwaorking
and Woodworking Magazine on
workbenches, shop furniture, shop
organization and the essential jigs
& fixtures you must have.

ISBN 13: 978-1-5587-0893-8

CD-ROM - 24247

Visit www.WoodworkersBookShop.com/FonF for a FREE digital back issue of Popular Woodworking Magazine.
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FREE SHIPPIN:

WOODWORKING MAGATINE  BOOKS
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HEW TO THE SHOP »

Digital Issues

Sale Upcates and accitional FREE
mnfermation for woodwarkess

SHOPCLASS SERTES »
PROJECTS »

Arts & Crafts

Baginner Projects
Boxen

Built-ins & Cabinats
Chairs

Contamparary

Country Furmniture
Earky An

Hame Imgrovement
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Ousdoer Projects
Shaker
Shalving & Storage
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CUSTOMER FAVORITES
1 FhepClass: Sarichlip for
Getting Started O
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Choose Your FREE issue today at www.WoodworkersBookShop.com/FonF

Sign up to recoive Special Offers,

Visit the URL below and choose
from among 6 digital back
issues of Popular Woodworking
Magazine. Click on the cover,
and your FREE digital download
will open as a PDF on your
computer. Plus, sign up for

the e-newsletter while you're
there, and you'll get a coupon
code good for 15 percent

off your next purchase at
WoodworkersBookShop.com.



WOODWORKING

Everything You Need to Finish Your
Woodworking Projects Like a Pro

No more mystery. No more hype. Told as it is.

Take control of finishing by learning how to use the many finishes
available — and what those products actually are. In this book, his first since
Understanding Wood Finishing, Bob Flexner delves deeper into many of the
issues woodworkers struggle with and he does it with an authority that
leaves no doubit. Inside, you'll discover the truth about:

» Wood Preparation » Finishing Myths

» Choosing a Finish » Repairing Finishes
» Coloring Wood » And So Much More!
» Brushing & Spraying

» Overcoming Finishing Problems

The Authority on Finishing

Author Bob Flexner has been a contributing editor to “Popular
Woodworking Magazine” for more than a decade, and isamong the
most respected experts on wood finishing and refinishing. He’s taught
countless finishing classes, served as editor of the trade magazine for
professional refinishers, written for more than a dozen magazines

and is author of the best-selling Understanding Wood Finishing, which
revolutionized how the subject is taught.

Bob got his start 30+ years ago, when he opened a one-man shop to
build and restore furniture, and was unable to find accurate information
on finishes. So he dove headlong into the study of finish technology
and created the information himself. While he still restores and builds
furniture, his primary focus is now on investigating all things finishing,
from traditional techniques to modern methods and products.

Y0006 US $24.99
(CAN $28.99)
ISBN=-13: 978-1-4403-0887-1

ISBN-10: 1-4403-0887-
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