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AUTHOR'S NOTE.

In publishing PROBLEMS OF THE FINISHING RooM
it is the desire to give practical, detailed information
of methods for the production and application of stains,
fillers, shellacs, varnishes, and waxes, recognizing that
latter day science has made it possible to produce bet-
ter, more pleasing finishes by the elimination of certain
dry colors, through the introduction of the ever increas-
ing, fast-to-light aniline dye stuffs, and through the
better understanding of the artisan in the production
of chemical solutions which make use of the natural
color-giving constituents ever-present in woods.

The formulas which are offered have all passed
their experimental stage. The methods are practical,
the results positive. In commending them to the wood
finisher, confidence is expressed that many a difficulty
will have been overcome for him.

Inasmuch as business conditions, and particularly
those relating to all branches ¢f chemistry and allied
arts, are unsettled and unstable owing to the European
war, it should be understood by the reader and the
artisan that all prices quoted in this volume are such
as would likely prevail in normal times.

While the author has gone much into detail in the
following pages, he calls attention to the constantly
increasing number of stain and finishing possibilities
that are coming out from time to time. The reader is
commended to the pages of the Furniture Manufac-
turer and Artisan in future numbers for many notes
and formulas which may be incorporated in the blank
pages in this book, by means of which he can keep up
to the minute in finishing problems.

WALTER K. SCHMIDT.
Grand Rapids, Mich., June 1, 1916.
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CHAPTER L
PLANNING THE FINISHING ROOM

0O often in the planning of the furniture, piano

or other woodworking factory scant attention is

given to the finishing room. Just why this is, is
difficult to conceive because this department is one of
the most important in the whole factory. The cost of
finishing is no inconsiderable item in the cost of pro-
duction, and as the reputation of the goods produced
depends upon the finish as much, or more, than upon
any other single item, there is every reason why this
department should receive every attention necessary
to raise its efficiency to the highest point of perfection.

In the factories of more than one story, the finish-
ing room is usually located at the top. This is done as
a matter of convenience in the handling of stock as
well as to have it as far as practicable from the dust
of the woodworking departments. While the top story
has many advantages over any other part of the fac-
tory for the location of the finishing room, it has a
few disadvantages, and provision should be made to
counteract them.

In the first place the whole accumulation of gases
of the various departments below the finishing room
will rise and ultimately reach the top story. This fact,
together with the fact that all the materials used in
finishing generate a considerable quantity of gas, extra
provisions should be made for carrying it away. In
making this provision, we find the top story possesses
advantages not to be found in other flats. Ventilators
may be put in the roof at regular intervals, the num-
ber of these ventilators to depend on their capacity and
the amount of gas to be carried away. There are many
forms of ventilators in use, and it is not for us to dis-
cuss the merits of any particular kind, the chief con-
sideration being that they are large enough to carry
off the gas and be easily regulated.

But while we are considering the gases and vapors

BUT SCANT
ATTENTION
PAID TO
FINISHING
ROOM.
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that may arise from the floors below, we must not
overlook the fact that many of those given off by the
finishing process follow the floor; in fact, they seek
the lowest level. Thus naphtha, benzole and kindred
hydrocarbon compounds, in their process of evapora-
tion, produce gaseous compounds that are heavier than
air and consequently sink to the lowest level. This is
contrary to the general understanding of gases, a fact
to be reckoned with. For instance, naphtha used in
large quantities is dangerous because in a case where
the boiler room may be in the basement the fumes or
gases may follow the floor down the elevator shaft with
dangerous results.

The ventilating system therefore would have to be
arranged to provide ceiling and floor exhaust, so that
the floor of the finishing room would have an outward
exhaust.

This is an essential provision where goods are
dipped in so-called oil stains. The ventilating proposi-
tion has its direct bearing upon the insurance rate, as
insurance companies are mindful of the dangers aris-
ing from the gases evolved by the drying processes
of a finishing room.

The finishing room of the future will be a place of
rapid processes. Instead of having to wait days be-
tween the various processes it will be only a matter
of hours; and instead of it requiring weeks to com-
plete the whole process the thing will be accomplished
in a few days at the most. Already in the varnish room
the number of days required has been reduced to as
many hours. Just what this means in dollars and cents
to the manufacturer of finished articles, each one can
best figure out for himself; but it means a big thing in
rush seasons when time is limited. It is important
that in planning the finishing room and its equipment
consideration be given to the claims of the modern var-
nish drying room.

In laying out the finishing room and locating the
various processes, it is important to have the stock
follow from one process to the other with as little mov-
ing as possible. In a factory with only one elevator
the ideal finishing room is one in which the stock
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is unloaded from the elevators into the staining and
filling department; and when this process is finished,
the stock is moved toward the shellacing department,
then on to the sanding and varnishing departments.
Both the varnish and the rubbing rooms should be in
close proximity to the stock room so that the goods,
when varnished, may pass immediately into the rub-
bing room. This brings the goods back into the ele-
vator. :

If the dipping process is used in staining, filling or
varnishing, the space required for these operations
should be partitioned off from the other departments.
This should be done in the interest of those not en-
gaged in dipping. The great amount of stain or var-
nish, suddenly spread out, generates a vast amount of
nauseating gases and if the work is done in open shop,
the whole room is affected. The very best ventilating
system possible to devise should be installed in the dip-
ping room to carry off these gases and not allow them
to escape to the other departments. Of course, the
gases generated and confined to the dipping room are
equally as bad for the man there as for those in the
other departments. But the fewer men affected the
better.

A factory recently installed a system whereby the
product is carried on trucks, especially built, from the
first operation in the finishing department straight
through the finishing room, for sanding, staining, fill-
ing, shellacing, waxing and varnishing. There was no
useless handling ; space was saved, time and labor less-
ened and better results were obtained.

The question of heating the finishing room cannot
receive too much attention. A fairly uniform tempera-
ture throughout the day and night is of great advan-
tage in drying finishing materials. If anything like
good work is to be done in the varnish room it is abso-
lutely necessary that there shall be proper facilities
for heating. This department is required much earlier
in the fall and a little later in the spring than are usu-
ally some of the others. If a vacuum heating system is
in use and exhaust steam is used for heating, a separate
system should be installed for heating the varnish room.

PROPER
LOCATION OF
DEPARTMENT.

HOW TO HEAT
A FINISHING
ROOM.
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It requires considerable steam to run the pumps of a
vacuum system and if an independent system is in-
stalled and live steam used, no pumps will be required.
The average varnish room in this way can be heated
with less steam than would be required to run the
pumps of the vacuum system alone. This independent
system need be used only when the vacuum system is
not required throughout the whole factory.

The question of what kind of a heating system is
best adapted for the finishing room need not be dis-
cussed at any length here. While the modern air sys-
tem may be preferred for the other departments, there
is too much danger of dust being conveyed into the var-
nish room for it to find favor with the finishers. Steam
heating is pretty generally admitted to be the best
suited for this department.

But the question whether to use radiators or rows
of pipes, and whether to place them along the wall
near the floor or overhead near the ceiling, is not so
easily disposed of. Each has its advantages and dis-
advantages. If steam pipes are used and are placed
overhead they are out of the way; but overhead pipes
are hard on the workman. If it is quite necessary to
locate the pipes overhead, they should be placed along
the wall above the windows, and not immediately above
the men’s heads, as I have sometimes seen them. But
it is much better to place them along the wall near the
floor. A better radiation may be obtained with the
pipes there. More uniform temperature above and be-
low, and more pleasant conditions for the workmen, are
some of the chief advantages.

Radiators placed at regular distances along the
wall will be found to be the most satisfactory way of
heating. With these a much more uniform temperature
may be obtained and maintained. With the steam
pipes one must either have them all on or all off. The
usual way of regulating the temperature is: When
the temperature is a little too low, turn on the steam;
when it gets a little too warm, turn it off. But with
the radiators, the actual number required to keep the
correct temperature may be kept in use throughout the
day. A thermostat will settle the question. They are
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not expensive and adjust the temperature automati-
cally. They stop all argument between the workmen
if one wants it hot and the other cool. It establishes a
de facto temperature and all arguments cease.

Light, and plenty of it, is essential to the finishing
room. But light is not everything. The quality of
light is as important as the quantity. Some factories
are making the serious mistake of putting corrugated
glass in their windows, the light from which has a de-
pressing effect upon the workmen, and the absolute
seclusion which it provides makes factory life just a
little more like prison life than is either necessary, or
in the interest of employes or employer. Under such
condition the best results are not possible.

Man is made with a long range of vision, reaching
away off to the horizon. It is true that the vision is
adjustable and may be focused on objects near or far.
It is this focusing, or continual changing of vision
from long to short range that is necessary during out-
door life, which is so restful to the eye and keeps it in
good condition. It is only when we attempt a contin-
ual restriction of the range of vision that trouble with
the eyes begins. Many men are performing their duties
in a perfunctory way, but moving around listlessly with
weary eyes and aching head as a result of this re-
stricted vision. It is not necessary that the man stand
and look out the windows to get relief. If the eye,
even for a moment, can reach out beyond the hard stone
walls to the distant hills, even though the man be not
aware of it, it has a soothing and restful effect.

Do not whitewash the ceiling of the finishing room.
It may save a few cents in insurance premiums, but in
other ways it will cost as many dollars before one is
through with it, especially if the varnish room ceiling
is whitewashed. Some insurance companies urge this
whitewashing upon manufacturers, but these people
understand insurance much better than finishing. Some
claim to have a formula for making whitewash that
will not peel off. I have seen this formula used both
with the brush and the spray pump and it peeled off.
I have met a good many manufacturers who were in-
duced to whitewash the ceilings of their varnishing

MUCH LIGHT
ESSENTIAL TO
FINISHER.

WHITEWASH
UNDESIRABLE
IN FINISHING
ROOM.
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rooms along with the other parts of the factory, but
I have never met one such who did not repent it. White-
wash is different than paint. The liquid in paint is
the binder. It is this binder that enters the pores of
the wood, works itself around the fibers and takes a
firm hold. It clings to both the pigment in the paint
and the fibers of the wood and binds the two together.

Not so with whitewash. Water is the liquid here
present and is used to liquify the whole so that it will
be spread out. Or perhaps we should say that the
water is the medium by which the whitewash is con-
veyed to the wood. Part of it penetrates the wood and
part evaporates, but it has no binding qualities. The
remaining substance in the whitewash, lime and other
ingredients, is too heavy to penetrate far enough into
the wood to get a firm hold. The constant changing
temperature to which the ceiling of the upper story
of every factory is subjected results in the extremes of
expansion and contraction, and the whitewash, being
brittle when dry, cracks and as its hold on the wood is
not very firm it falls off. Any finisher can tell you
what this means to freshly varnished stock, and even
to the stock that is dry.

If something must be done to the ceiling of the
varnish room to render it more fireproof, put on an oil
paint. If an inexpensive pigment is used the cost of
this need not be high; but in any event the first and
last cost will not be as high as the ultimate cost of
whitewash.

Now and then someone raises the question of light
in the finishing room and its effect upon the drying
of finish. There are some finishers who will contend
that light is just as essential as air to proper drying,
and that varnish will dry faster in a well lighted room
during daylight than it will at night. Others take a
different view of this matter and insist that the drying
out of varnish and other finishing materials is purely
a matter of temperature and air circulation and that
the light has nothing to do with it.

There is room for argument on this question, per-
haps, but there are other points about light in the fin-
ishing room well enough established to require but
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little argument. One of these is that good daylight is
essential in staining if one would maintain uniformity
in stain shades, or stain with any degree of exactness
whatever shade is wanted.

The ideal light for this kind of work is the same
as the ideal light for the artist—light coming from
the north side so that it will remain practically uniform
and not vary materially with the passing of the sun as
when the light is received from any of the other three
sides. Another thing we know is that sunlight shining
directly on either unfinished or finished woodwork has
a tendency to bleach out and deaden colors. Therefore
the direct rays of the sun should be avoided if one would
get and keep the right kind of live color tone in finished
work.

To keep finished work fresh, or even prepared wood-
work before the finish is applied, it should be stored in
a dark place, and especially protected from sunlight.
From all this we may safely argue that light is an ex-
cellent thing in the finishing room, as it enables one
to judge stain shades better, and also makes for greater
gkill and more satisfactory results in spreading var-
nish and other finishing coats. Also it will perhaps be
accepted without argument that daylight is much better
for this kind of work than artificial light. The electric
light firms are making wonderful progress, however,
in artificial light, and may soon be able to furnish some-
thing practically as good as daylight. They are not
likely to furnish anything better.

So the ideal finishing room is one that is well
lighted, that is well provided for receiving daylight,
preferably from the north side. When it comes to dry-
ing, either in the finishing room, or in any specially
provided drying room, some actual value of light will
have to be demonstrated before it will receive much
consideration, and the main factors to provide for are
temperature, air, circulation and a conditioning of the
air so that it will carry the same percentage of mois-
ture all the time.

Every finishing room should be equipped with the
facilities for heating water. The best way to do this
is by the use of a vat with a steam coil in the bottom.

DIRECT RAYS
OF SUN TO
BE AVOIDED.
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Where water is to be used for dissolving stains it is
not advisable to turn the steam into the water because
of the possible danger from boiler compounds. Where
chemical compounds are used the only safe way is the
coil with the return pipe.

Where chemical compounds are not used, or the
water is to be used for cleaning, heating, etc., the
steam may be turned directly into the water. A good
apparatus for thus heating water may be made by
bringing the steam pipe into the finishing room at a
point most convenient for heating the water. If the
pipe enters through the floor proceed as follows: Place
a valve for regulating the steam at a convenient height
from the floor. Into the top end of the valve insert a
pipe about a foot long. On the end of this pipe place
an elbow, screwing it on tightly. Into the open end
of this elbow insert another pipe about 10 inches long;
screw this up tightly also. Place an elbow on the free
end of this pipe, giving it a hold of six or eight threads.
This elbow must not be tight. Insert into the open end
of this elbow a pipe 15 or 20 inches long. The loose
elbow on the end of this pipe will enable one to raise
the pipe so that a pail of water may be placed beneath;
then the end of the pipe is lowered into the water and
the steam turned on. By this method a pail of water
can be heated to the boiling point in a few seconds.



CHAPTER II.

SYSTEM FOR THE FINISHING ROOM.

be confronted with so great a variety of colors,

among them fumed oak, weathered oak, mahog-
any, etc., realizes the necessity for different interpre-
tations of these colors. The conception which the
various manufacturers have of one color necessitates
the varying of these particular formulas so as to match
the shade adopted by some other maker. It is, there-
fore, necessary that the foreman finisher be equipped
with such apparatus as will enable him to do his match-
ing in a methodical manner.

To establish a rule by which all of these matches
may be made will be of great benefit to him if this
course is pursued. He should keep a record of each
matching, either in a book or, better, a little card
index, carefully filed away, to correspond with the
numbering given the different matchings. He should
have, in addition, a board sample of the shade produced
by the formula for matching the same number. When
an order is received, accompanied by a sample board,
he selects from his stock of samples the one matching
most nearly the one received, turns to the corresponding
formula and builds upon it or modifies it so as to match
the sample received from his correspondent. This,
again, is given a number and in a short period of time
he has an archive of information which will not only
give him record of the goods used, the percentages,
etc., in each combination, but also should give him a
complete record of the source from which he obtained
the various constituents of each formula.

A good pair of scales, sensitive from a grain to two
ounces, a mortar and pestle, graduates, stirring rods, a
set of small brushes kept exclusively for this purpose.
a complete set of board panels, showing the various
flakes and grades of wood so that when & sample
comes in made on a flaky piece of wood it can be

THE foreman finisher of today, while he may not

VALUE OF
RECORDS OF
MATCHINGS.
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matched on the piece of wood which corresponds to
the sample, should be at hand. A set of colors made
up of the primaries, the necessary chemicals which are
used in the finishing room, such as bichromate of pot-
ash, caustic potash, the acids for setting the colors, is
also necessary. Where oil stains are employed, the
necessary solvents, such as benzole, acetone, wood alco-
hol, should be carried. There also should be a water
bath, with some suitable porcelain-lined or granite
ware dishes. It is not commonly known that oil soluble
colors can he dissolved quickly in. heated benzole, tur-
pentine or oils and that a more uniform result is
obtained by making the solution of these colors by the
use of the water bath. It is taken for granted, of
course, that this water bath will be steam heated.

Unfortunately, we have in this country three kinds
of weights, of which there is practically but one unit:
The Troy weight, with its twelve ounces to the pound;
the apothecaries’ weight, with the same number of
ounces to the pound but not the same number of grains,
and the avoirdupois weight, with sixteen ounces to the
pound. Now, while all these different weights have
one practical unit, there is always present the possibil-
ity of errors getting into a formula through the-inter-
changing of ounce weights, dram weights, and in mul-
tiplying a formula to a larger working quantity. The
balance, or scale, shown in the accompanying cut as
No. 8, therefore is preferable. There also should be a
set of weights having 480 grains to the ounce. To
avoid any possibility of misconception, before we go
any farther, I suggest that the reader provide himself
with any little pocket diary in which can be found the
different weights used in the various kinds of weights.
Let each one also establish for himself a rule for his
formula.

Now, here you will have to follow me closely. We
are going to use both dry and liquid measures. The
smallest graduate that you may use will be a minnim
graduate, and will be used only for very small amounts.
A minnim is the equivalent of one drop of liquid, sixty
of which make a dram. The next size graduate will be
either an ounce or four ounces. Graduated in drams,
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i. e., if a one-ounce graduate, the markings should be
in drams, eight drams making an ounce. If a four-
ounce graduate, the markings should be for the first
ounce in drams and the balance up to four ounces in
quarter and half ounces. The next graduate should be
either of pint or quart capacity, graduated from one
to four ounces. With a set of graduates as described
above, one is able to handle any problem that may arise.

Thus it will be seen that the minim graduate rep-
resents 1 drop, 60 minims 1 dram, 8 drams 1 ounce,
16 ounces 1 pint, 2 pints 1 quart, and 4 quarts 1 gallon.
As this is the liquid measure which we employ, 1
recommend, to avoid confusion, a set of weights to
use in weighing stains, etc., made up as follows:

GRAIN WEIGHTS
1,2,3,5and 10 20 grains equal 1 scruple

SCRUPLE WEIGHTS
1and 2 3 scruples equal 1 dram

: DRAM WEIGHTS
1,2,3and 4 8 drams equal 1 ounce

OUNCE WEIGHTS
15,1,2and 4 16 ounces equal 1 pound

MEASURING AND MIXING JUG MINIM GRADUATE

LABORATORY
EQUIPMENT.
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It will be seen that the foregoing is a conglom-
eration of the three different kinds of weights, but that
it conforms with the liquid measure commonly used,
inasmuch as it makes 16 ounces to the pound; it differs
from the apothecaries’ weight, and inasmuch as it uses
480 grains to the ounce it differs from the avoirdupois
weight. In purchasing scales you will always find that
they are accompanied with grain weights up to two
drams. Above that they will have ounce weights. But
these ounce weights have 43714 grains to the ounce.
While this slight difference might not be noticed in
some formulas, in others when
formulas are multiplied to make
a larger quantity, the discrep-
ancy will absolutely change the
shade of the stain which it is
attempted to make. This is why
I recommend a balance scale so
that the weights desired can be
placed on the opposite pan. It
will -take but a short time to
familiarize oneself with these
units, and when the units that
establish the formula are used
in the entire work, the multiple of a formula will be
correct. Any of the readers who now have scales and
wish to employ the above suggestions, can easily test
out their scales by beginning with the grains and multi-
plying up until they have established a unit of 480
grains, then making comparison with their ounce
weights when it will probably be found that these show
but 437 grains. It should then be an easy matter to
either weight these weights with more lead or to make
some weights out of lead pipe and niark them. For
example: 1 ounce, 480 grains. .

The mortar and pestle is positively the handiest
thing for thoroughly mixing and reducing to a fine
powder the various colors and chemicals employed. For
example, in making up a formula, I will say, of 20
grains of black, some orange and bichromate of potash,
these chemicals can be weighed out, rubbed up finely
in the mortar and half of the quantity of water added

A FUNNEL
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and thoroughly stirred. It will be found that nearly
all of the color has been dissolved, but that there is
sufficient color left in the
bottom of the mortar which
might change the color.
Now you can readily see
what it would do to a for-
mula, the amount of which
has been many times in-
creased but not all dis-
solved. Therefore, after
pouring off the first water,
use a little more water to
stir the balance of the color
in the mortar and continue
to add small portions of
water until all of the color is dissolved. You will then
be certain that all the color has been dissolved. In
the cuts I have shown the handiest and most useful
styles of graduates. As these graduates are used for
either water, spirit or oily liquids, get the graduates
made in the larger sizes which have a flat bottom with
the markings on the outside. These are easily kept
clean and clean dishes are absolutely necessary in the
experimental work in the finishing room, as it takes
but a small amount of color sometimes to ruin a
formula.

In some factories they make their own fillers, or
rather, they color their own fillers, and in others they
have ready-made fillers. Every finisher knows that a
certain amount of his results depend upon the filler
used. In matching up a piece of wood or establishing
a formula, it is just as necessary to know what filler
to use as it is to know the composition of or the stain
used. The filler which is at hand may not be dark
enough and, therefore, the compounder should have at
his disposal the few colors ground in oil which are
used in color filler, such as black, browns, rose pink
and the siennas. Then in the changing of a filler, or
the coloring of one, he can weigh out his colors, and
thereafter have no trouble in producing the same
shade of filler.

A MORTAR AND PESTLE

HOW TO USE
APPARATLUS.

RESULT8
DEPEND ON
FILLER USED.
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Colors ground in oil can be weighed out just as
easily as dry colors. For this initial work you can take
two pieces of glass, evenly balanced, and put your paste
color on this glass. Brush it clean with the liquid used
in thinning the filler.

To further illustrate my idea of how a card ref-
erence should be made, let me introduce one here:

WATER STAIN EXPERIMENT CARD NO. 506
Match for I. C. PROGRESS & CO.’S Mahogany, on Birch, Water Stain.

Bichromate
Water Scarlet Black Orange of Filler
Potash
1 Pint 1dram 30 grs. 2 scruples 1 dram Marietta’s
2 scruples 30 1 scruple Standard
20 Shade
Total in
grains 100 80 60 60
To make a
gallon
multiply . Reduce to
by 8, there 800 640 480 480 the largest
being 8 pints| units
to the gallon|
1 oz. 1o0z. 1o0z. 1o0z.
6 drams 2 drams
1 scruple 2 scruples

Thus, the formula for matching I. C. Progress &
Co.’s mahogany on birch as given above and fully inter-
preted reads: To 1 gallon of water add 1 ounce, 6
drams, 1 scruple of scarlet; 1 ounce, 2 drams, 2 scruples
of black; 1 ounce of orange, 1 ounce of bichromate of
potash. Fill with Marietta Co.’s mahogany standard
filler.

From the foregoing example we find that the first
test was made as shown in the first line of quantities
used. That is, the operater used 1 dram of scarlet,
30 grains of black, 2 scruples of orange and 1 dram of
bichromate of potash. It is evident that there was not
sufficient strength, so the next addition was 2 scruples
of scarlet, 30 grains of black and 1 scruple of orange.
This did not produce the desired result. The third exper-
iment, or addition, produced the result by the addi-
tion of 20 grains of black. This, then, gave a pint of
stain which would do the work. A pint being an eighth
of a gallon, the different amounts used were added up
in grains, then reduced back to the largest units of
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the weights employed by the scale at hand. The totals
give the correct amount for a gallon of stain. It is then
an easy matter to double or increase the amount to any
number of gallons desired. The card becomes at once
a record and when filed away numerically with the
sample of wood received, the sample will show the re-
sult from the stain made. This makes an additional
record which at any time can be called for to assist in
future experiments. Should there be another order
taken in where the shade varies little, you have a basis
to work upon. These experiments sometimes will take
from 10 to 20 additions of the various colors, but after
a pint of water is used for dissolving more than a half,
or possibly three-quarters of an ounce, it is recom-
mended that you destroy the chart and begin over again
as in that case the water carries too much stain and is
liable to become muddy. Again, care must be taken in
the selection of colors. It must be remembered that
acid colors and basic colors do not harmonize. A pre-
cipitate is thrown out which is absolutely useless and a
waste of color - material.

The foregoing example may be employed in the
making of oil stains, but owing to the fact that oil
colors do not dissolve as readily, especially if they be
of the lumpy kind, unless they be heated on a water
bath, the results are not so easy or sure. The prep-
aration of a concentrated solution of the colors usually
employed for making oil stains is very handy. For
instance, the finisher of experience knows what colors
are usually employed for making the various oil stains.
Consequently he can make up a certain quantity of a
very strong solution of the colors, the strength of which
is known to him. He can then proceed very much as

in the previous example. or according to the following,
the chart of which is shown below:

OIL STAIN EXPERIMENT CARD NO. 569
Match for sample board from A. S. Muellen Company ‘“OLD OAK.”

Benzole Oil Red 0Oil Yellow 0il Black Acetone

14 pint 1 ounce 2 ounces 3 ounces 1 ounce
1% ounce 14 ounce

1% pint 14 ounce 1 ounce

1 pint 14 ounce 1 ounce

2 pints 2 ounces 21% ounces 4 ounces 2 ounces

CARD IS A
RECORD

FOR FUTURE
EXPERIMENTS.

RECORD CARD
FOR OIL
STAINS.
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The chart is then carried out by multiplying the
amounts with whatever factor is desired to produce
the quantity of stain required. As there are eight
pints to the gallon, in order to make the above into a
gallon quantity we would multiply naturally by four.
Multiplying the entire amounts by this figure would
give us a total of eight pints of benzole, eight ounces
of oil red solution, 10 ounces of oil yellow solution, 16
ounces of oil black solution and eight ounces of acetone,
which the operator has found to produce an oil stain,
which will match the sample board in question.
My readers will notice that this formula will produce
one and one-quarter gallons of stain. For all prac-
tical purposes this slight increase will not matter, but
if that quantity should be too large, it is an easy mat-
ter to reduce the factor.

The adoption of a system of this kind in any fin-
ishing department where mixing of colors takes place,

No. 8 SCALE

is far ahead of the old style, which was taking a little of
this and a little of that, and then some more of this,
without keeping or having at hand a record of where
the stock came from, and with nothing but memory
to rely upon. A finisher who once starts a system
of this kind will eventually become possessed of a val-
uable lot of information. The more of these charts
he has, the more readily he can match a special order.




CHAPTER IIL

THE STAINING AND COLORING OF WOODS

primarily undertaken to embellish them. Our

native woods were colored in order to give them
the same shade as those of the tropical woods, which
are so much more expensive, and also to color cabinet
woods, producing deeper shades and to give them the
appearance of age.

Of late years, all sorts of colors and shades have
been produced. Many of the colors have nothing in
common with those of the natural woods, such as the
green, olive, gray and blue tones, these especially being
absolutely foreign colors. Stained woods are today
very popular, the buying public demanding strong col-
ors, so that the art of producing these colors is becom-
ing more and more a requisite in the building of fur-
niture.

The literature which is offered seems to be a com-
pilation of traditional information, each succeeding
effort containing parts of some previous publication,
with a few additions. In applying the word Stains to
the furniture industry, it can be classified as covering
all the different processes which are employed in the

THE first efforts at staining or coloring woods were

ART OF STAIN-
ING ESSENTIAL
IN GOOD
FURNITURE.

finishing room and which tend to change color, to .

produce shades or match woods. No matter what
method is employed in finishing, it is called staining,
with the one exception, which is fuming. But the stain-
ing methods must be subdivided so that, when aft-
erward referred to, they will be recognized.
Under the head of Sanding, some details and re-
quirements for successful treatment are given. That
they may not be overlooked, let me briefly refer to a
~ few essential things. These are the preparation of the
wood by sanding, and in some cases, by sponging and
sanding afterward, for it should be remembered that
some of the woods must be sponged and sanded down
again before the stain coat is applied.
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The production of stained woods, however, de-
mands that, as much as possible, the characteristic
texture and growth of the wood should be absolutely
retained. Not only should they be retained, but the
stain should, if possible, bring out the beauties of the
wood. All materials employed in the production of
stains, anilines, dyes and chemicals as well, should be
absolutely soluble in water, or if used in spirits or oil
vehicles should be equally soluble, so that they will pen-
etrate as much as possible into the wood and carry with
them their color value without destroying the natural
appearance of the wood. Therein the well stained wood
has an advantage over a wood stained with insoluble
color materials, as the former penetrates, and in its
process of penetration lends its color to the fibers and
cells of the wood, whereas the latter tends to cover,
and thus destroy the natural appearance.

Of a stained wood, we demand, from the fact that
the furniture is to be used indefinitely, a permanency
that will not be affected by either light or air. Yet
these two requisites are not the only ones that are
essential in making a good stain. There are a good
many dyestuffs and chemicals which are fast to light,
but they are not adapted for wood stains. A good
wood stain, one that will be fast to light, and perma-
nent to exposure to air, must have the necessary pen-
etrating quality so that when spread upon the wood
will penetrate the fibers and pores alike, tending to
leave an evenly colored surface. The application must
be simple, the results certain and, as a rule, must not
be exorbitant in price.

The various anilines, vegetable color stuff and chem-
icals used in the production of stains have a varied
qualification as to their permanency when made up as
stains. We have a good many anilines whose colors
are most beautiful, and from which every conceivable
shade can be produced, but unfortunately within 24
hours after their application they begin to fade.
Another series of anilines permits the exposure of
months, withstanding all without a particle of change.
As a rule, coal tar colors are far in advance in their
qualifications as stain material in preference to veg-
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etable products. It is an easy matter to produce any
shade of stain out of the two thousand available aniline
colors. But it takes an intimate knowledge to ascer-
tain which of these colors is adapted for use in the
coloring of woods.

The demand for these special colors has so increased
in late years, that the consumer is comparatively safe
in ordering supplies if it is known by the supply house
for what purpose the colors are to be employed. With-
out discussing here the relative values of oil stains and
spirit stains, suffice it to say that the general rule is,
from the very nature of production, neither spirit
stains, nor oil stains, can be said to be absolutely per- Y
manent. But their permanency can be greatly aug-
mented by the after treatment of the wood, such as
covering or coating it with an air-tight coat such as
shellac or varnish, thus protecting it from the oxidiz-
ing effect of the atmosphere

For the artlsan, it is well to know that, as a rule,
a color that is absolutely soluble in water, as well as
in alcohol, is not fast to light. Where it becomes abso-
lutely necessary to produce shades by the employment
of colors of unknown permanency, it is far better to
apply each coat separately. To be explicit, let us sup-
pose we wish to use a red and a black, but the effect
of the two colors mixed is unknown to us. Then
apply one color first, and when thoroughly dry, apply
the second color. Thus the uncertainty of the mixture
is avoided, but the result on the wood is obtained. In
the event of producing stains out of coal tar dyes and
chemicals, it is well to remember that it is not safe to
go beyond two ounces of chemical salts to the gallon of
water. There are instances, however, where a quantity
as high as four ounces of chemical material can be dis-
solved in a gallon of water. This depends largely upon
the amount of water of crystallization present in the
chemical.

In the application of vegetable dyes, one should
always thoroughly understand the mordants that are to
be used in the making of permanent colors when em-
ploying this material. As a matter of fact, vegetable
colors should be obsolete, from the fact that their very
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nature does not spell uniformity. For it must be known
that no two plant lives produce results identical. There
is always a discrepancy in the actual percentage of
color value present in a given weight of material. While
the few that are still popular, such as log wood, fustic,
catechu, can be purchased in extract form, and thus
partially eliminating the uncertainty, there is never-
theless, a percentage of uncertainty, which although
small would manifest itself in the results. And al-
though the popular mordants would be employed,
assuring the permanency of the resultant color, the
shade might vary.

Then, too, standardizing the stains made from veg-
etable dyestuff would exact an amount of labor the
expense of which is not warranted in the face of the
fact that an aniline of absolute permanency, producing
identical color values, can be purchased at reasonable
figures. Therefore it is not considered timely to recom-
mend continuance of materials prone to uncertainties.

While mineral colors, as far as permanency is con-
cerned, are recognized superior to any stain material,
from the very fact that they do not change their physi-
cal condition while being applied to wood, yet they
must not be considered a stain. Their only considera-
tions in good furniture are in their filler coats, and
their value of giving to the filler a harmonious shade
conforming with that of the stained wood.

The fact that a thin coat of stain ofttimes is not
considered permanent, whereas a stronger stain made
of the identical material is called fast to light, needs
consideration. For example, if we coat a square yard
of a certain wood, employing ten grams of color mate-
rials, and then coat another square yard using but one
gram of color material, it will be found that after a
given time the sunlight has produced a greater effect
on the weaker stain. The dark coat will have lost
possibly one-half gram of its color material, say about
5 per cent. However, the lighter shade will have lost
about 50 per cent, and will have the appearance of a
faded-out surface, which will show us that in pro-
ducing the light shades, the effect of sunlight must
always be taken into consideration.
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But it must be understood that it is not the stain
that changes the color, but it is the wood itself that has
changed and thus affected the stain. This can be car-
ried on further, and show conclusively the permanency
of the stain, by taking a freshly sanded panel and ex-
posing it 48 hours to the sunlight, applying
the weaker stain, and again exposing it to the sun-
light, when it will be found that there is no perceptible
change in the stain. This again convinces us that
after the permanency of the stain is established in
delicate tones, light effect on freshly sanded surfaces
must be taken into consideration in the final result.

WOoOoD
CHANGING
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CHAPTER 1V.

KNOWLEDGE OF WOODS NECESSARY.

LL woods entering into the manufacture of
pianos, furniture and other high class commodi-
ties inteirded to receive a clear and durable finish

should be thoroughly seasoned and well dried. We are
living in a fast age. The rapidity with which the
monarch of the forest is converted into the beautiful
article for the home is but characteristic of the times,
and calls loudly for a care that in some measure at least
will compensate for the haste in the preparation of the
wood for the finish.

Until quite recently both in England and Europe,
and even in this country, it was customary to allow
wood to stand several years between the time it was
cut from the tree and the time of manufacturing it
into household articles, in order that it might become
_ thoroughly cured. But in this age of action much
lumber is used in the manufacture of goods that has
been cut but a few months at the most.

Wood intended for furniture, pianos, etc., that has
not been thoroughly seasoned in the open air should
be thoroughly kiln-dried a considerable time in advance
of being made up. This is of advantage to any wood
whether thoroughly seasoned or not. But it is im-
perative with wood that has been rushed from the tree
to the dry-kiln. If poorly seasoned wood is hastened
from the dry-kiln into the workshop it is very easily
affected by atmospheric changes, and constant expan-
sion and contraction result from a continually varying
temperature. On the surface of such wood a lasting
finish need not be expected.

When the highly polished, mirror-like surface grows
dim before its time, either the method or the material
used in finishing is usually held accountable, and all
eyes are turned toward and centered on the finishing
room as the source of the trouble. A careful examina-
tion of the finish reveals the fact that the surface of

WOOD MUST
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the varnish is gradually growing uneven, and this un-
evenness is the cause of the dimness. But what is the
cause of the unevenness, is the question demanding an
answer.

In many finishing rooms unevenness of finish has
been for years, and is today, one of the unsolved mys-
teries.

A microscopic unevenness will adversely affect a
high polish. If wood has not been properly dried, no
matter how well the pores may have been filled, or how
carefully the varnish may have been rubbed and pol-
ished, there is certain to result, in consequence of ex-
pansion and contraction, an unevenness sufficient to
detract from the appearance of the finish soon after the
work is done. And this trouble may continue indefi-
nitely without its cause being ascertained, because men
persist in looking for the cause of trouble in the im-
mediate vicinity where the trouble is discovered. It is
here that science enters and enables the finisher with
a well trained mind to stand out from among his fellows
and clear the path of obstacles that are immovable and
insurmountable to the average man.




CHAPTER V.

PREPARATION OF WOOD BEFORE FINISHING.

ILE it is generally understood that all wood
should be thoroughly dried before it is fin-

ished, this really means that it should be thor-
oughly seasoned before it is put into work at all. Un-
questionably there was no better method than the old
way of storing it in the rafters of the work shop for
five or six months, where it was subjected to the cir-
culation of the air, and was always in a dry place.

The stacking up of lumber or boards, sometimes
said to be done to take out the warp before the present-
day kiln-drying, is only a step toward the preparation
of the wood. It shortens the time in the kiln. In the
present day of hurry and hustle, the old methods, no
matter how meritorious, will not do, because compe-
tition will not permit of tying up capital for so long a
time, and, therefore, it may be said that all cabinet
- woods are prepared by drying them in the kiln.

One would naturally suppose that this was an en-
tirely satisfactory procedure, but it is not without diffi-
culties, for the softer wood, when hurried too much,
will shrink beyond normal, only to take on a certain
amount of moisture after having been in work. To
exemplify, take a piece of basswood, subject it to ex-
cessive kiln-drying, and, for argument’s sake, say it
has been reduced to nine inches. You will find that it
will increase, in a perfectly dry room, to about 914
inches. If this piece of wood were immediately put in
work, the atmospheric conditions would later cause
trouble. The preparation of the wood, therefore, to a
certain degree, must be in keeping with the peculiari-
ties of the wood.

After the wood has been thoroughly seasoned, it is
usually cut to sizes, when it is ready for the planer;
from the planer it goes to the sander, when it is passed
to the various machines, preparing it for the cabinet
room. .

OLD METHODS
GOOD BUT TOO
SLOW TODAY.
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The foregoing procedure is that of the furniture
factory, whereas the general preparation of the wood
for the various kinds of wood-working industries is
similar and supplied to the different industries as kiln-
dried stock in the rough or planed.

The stock thus prepared is ready for the cabinet
room, where it is made up into the various pieces and
again smoothed down before going to the finishing
room. Large surfaces, such as table and dresser tops,
are put through the polisher or sander machine. Sand-
ing is employed wherever possible. When a piece is
finally finished and thoroughly smoothed down, it is
turned over to the finishing room. The sanding of large
surfaces is a delicate operation, particularly so where
veneer is employed. Here the danger of cutting through
the surface of the veneer comes, for which there is no
remedy except to send the piece back to the veneer room
to have it re-veneered. This is done over the old veneer,
as the surface has already been smoothed in the pol-
isher or sander. Turned parts are sanded before they
leave the lathe.

Unusually rough parts are drawn down with a
scraper. This, however, is only necessary when ex-
tremely uneven joints have been made. Here the cab-
inetmaker uses his plane or scraper. Where hand sand-
ing is done, the cork block or, nowadays, the rubber
block, is employed and usually garnet paper is found to
have the preference. It will be seen that no matter
what the work, the general preparation of the wood
before it reaches the finishing room results in thor-
oughly seasoned stock and, when made up, perfectly
smooth work.

A piece thus prepared, and particularly is this the
case of medium and better grade work, where water
stain is to be employed, is now sponged. This sponging
is usually done by one man, who has a large pail of
lukewarm water in which a small quantity of glue has
been incorporated—not enough to act as a sizing, but
sufficient to cause the fibers of the wood to dry stiff or
to hold up the fuzz. After the sponging the smoothing
process is employed. In pieces where large surfaces
are to be smoothed down, as much as possible is dore in
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the knock-down. By this is meant the various tops.
Drawer fronts can then be done with machine work.
After the entire piece has been sponged and smoothed
it is ready for the finishing room.

The question naturally arises, why do you sponge

and sand when you intend to apply another solution of
water stain?

This accomplishes one of the main features of good
finishing. It has opened up the pores of the wood. The
loose fibers have been removed and this enables the
finishers’ art to enhance the beauty of the wood. First,
it does away with the extreme amount of sanding which
is necessary to smooth the wood after the grain has
been raised by the sponging process which, if the stain
were incorporated with the sponging solution, would cut
off too much of the stain coat, and in_some places, pos-
sibly, cut through, leaving an unevenly-colored surface.
That a considerable amount of care must be taken in
the sanding process, especially with the softer woods, is
generally known. But for the novice, let him take
various kinds of woods, and he will notice that he can
cut down into the soft parts of the wood, leaving the
flakes of the fibrous parts protruding. That is why it is
well to employ a fine, but high grade, sandpaper in
smoothing the surfaces, whether before or after stain-
ing. i
On the cheaper grades of work the sponging process
is omitted. It means two less handlings of the article.
On work that it to be oil stained, or spirit stained,
sponging is also omitted ; but in either of these cases a
thorough dusting is quite essential, if a clean bit of
work is to be the result.

In the general preparation of the wood in carvings,
turned work and curves, there is no special method to
be recommended. The turned work is sanded in the
lathe, carvings by hand, curved work by hand or ma-
chine, but in all cases there is end wood to be considered
in the staining process. If it is found in work that
is to be sponged, it is merely a case of thoroughly sand-
ing and smoothing down before staining. No general
precaution is necessary with a water stain, and espe-
cially is this the case in the darker shades; but if the
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end wood takes on the color too dark, it is merely a
case of proportionate thinning of the water stain so
that the increased amount of stain deposited in the
end wood will only come up to match that on the gen-
eral work. But in cases of oil stain, it is absolutely
necessary to greatly reduce the strength of the stain, so
that the end wood will not show up darker than the
general color of the entire piece. This end wood should
all be stained before the balance of the piece. This rule
equally applies to the filler. It can readily be seen that

end wood would take on more stain and more filler than

the smooth flat surface.

These precautions are employed where the best of
results are desired, and, unfortunately, are never con-
sidered in the cheaper grades of furniture. Where the
dipping processes are employed these precautiohs are
simply out of question. Built-up stock and veneers are
all sponged and treated like solid woods where water
stains are employed. It would surprise any one to know
how small a quantity of wood is taken off in the spong-
ing process. That is why we are able to sponge the
veneer parts in the same manner that we do solid wood.
If this were not possible, the results would not be uni-
form. It has been stated that the sponging method is
employed only where water stains are used. While this
is general, there are exceptional cases where the wood
is sponged in order to open the pores, such as in making
fumed oak by the use of an oil stain, or where some of
the fancy finishes are to be made, and the pores to be
later filled with a colored filler.

In these cases, the wood is sponged, and in order
to more readily open the pores, a small amount of alkali
is added and then, when dry and sanded, the pores are
still further opened up by the use of a picking brush.
After the sanding has been completed, the work is
thoroughly cleaned off before applying the stain and
before applying the filler. This is also necessary in
cases where precaution is necessary to keep the filler
from settling, from the fact that the oil penetrates the
wood, leaving the dry filler to still farther settle in the
pores only to be followed by all the subsequent coats
in the finishing process.
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The difficulty that affects the finishing room is usu-
ally that which is termed “cutting through.” After
the wood is sponged, it is put through the polisher,
which is a machine usually supplied with No. 1 down to
No. 00 paper. The operator of this machine has the
most responsible sanding position. He must smooth
the piece without cutting through the sponged part.
The great danger is in using too coarse paper, and then
cutting through part of the wood which has been
affected by the sponging operation. Thus he entirely
eliminates the sponge part, and while bringing a
smooth piece to the finisher, causes the difficulty which
cannot be recognized until it has passed through the
cabinet room and is ready to receive its final treatment.

The foreman finisher unsuspectingly puts the piece
through the staining process, only to find that the color
has not taken evenly. The particular part which was
cut through did not take the stain as evenly or as deeply

as the rest of the piece. Then and there the difficulty

begins. It means “doctoring,” with doubtful results.
When the finishing department thoroughly understands
its requirements, it should be consulted in the matter
of purchasing sanding machines.

Usually the builder of such machines informs
himself of the requirements and the results necessary
to be obtained with the machine before he puts it on
the market. In these days, when time is money, when
wood is getting scarcer, when the finishes are of a
much higher grade than they used to be, the sanding
operation is one that must not be overlooked.

THE DANGER
OF “CUTTING
THROUGH.”
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CHAPTER VL

THE IMPORTANCE OF GOOD SANDING.

that every part of the piece has been thoroughly
sanded.

As a rule, the machine sanding, when done by ex-
perienced operators, needs little attention; but the
necessity of the sanding operation, as a whole, is recog-
nized by the foreman finisher as absolutely essential to
good finishing results. Untold troubles and difficulties
may arise from too much or too little sanding. The fin-
isher must insist that sanding be done with the grain:
First, with the coarser sandpapers until toward the
finishing of the sanding operation it is smoothed with
the finest paper.

An experienced hand will never attempt to go cross-
wise of the grain. The use of the sanding block, which
is usually made of a block of wood three by five inches,
to which is glued an absolutely square piece of cork, is
common. About this is placed the paper that is used.
It might be well to state that sandpaper should not be
torn. Place it face down, cut the paper side, and then
break over an edge. In this way absolutely even work
can be produced by regular strokes and uniform pres-
sure.

BEFORE staining woods, it is absolutely necessary

GOOD SANDING
ESSENTIAL TO
GOOD FINISH.

I will not enter into the merits of the various sand- -

papers on the market, for every operator has a choice,
and once he is accustomed to the results he obtains, it
matters little what brand of paper is employed, as long
as a satisfactory surface is produced. A method em-
ployed which takes the place of sponging the wood be-
fore staining is the sanding, or rather smoothing with
wet pumice stone. This method is not popular in this
country, but is used in Europe quite extensively. It is
claimed that better results are obtained by its use, and
one operation eliminated. The wood is moistened with
sponges to raise the pores, and then rubbed smooth
with pumice stone and by the use of the sanding block.
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For this process it is claimed that the water stain,
described later, will penetrate the wood better without
raising the grain so that the sanding or smoothing
after the application of the stain is reduced to a mini-
mum. In this country, the sanders deliver the piece
supposedly completely sanded to the finisher. For many
of the stains it is sponged, and quite thoroughly at
that, and again sanded before the stain is applied. The
difference seems to be in the fact that the cutting of
the moistened surface with pumice stone to absolute
smoothness has a different effect than sponging, letting
it dry and then sanding.

One of the text books published in Leipzig, Ger-
many, tells us: “Wood is in all probability the most
difficult material on which to produce an absolutely
even surface. The structure of the same is so varied;
beside the soft, fleshy part are the bone-hard fibers
representing the years, or age, of the tree. In oaks
which are quartersawed we call them the flake. In some
woods the structure is tough, hard and pithy ; in others,
short and stocky fibers. Therefore, to sand woods
even, and so that the flakes and soft parts are equally
affected by the process, the soft parts should not be
crushed down or pressed together, so that they will not
swell up later, the hard parts not to protrude by the
sanding process. In other words, so that there will be
no depressions and elevations, but that the surface will
be absolutely even. The following requisites are specific
of a good sanding or smoothing material: First, it
must be sufficiently hard and sharp so as to attack the
hard parts of the wood and, at the same time, to cut the
soft parts of the wood rather than to press them to-
gether. Second, it must be produced chemically so that
the wood will not knot itself, but will powder up and
be readily removed with a duster.”

We see that sandpaper figures extensively in the
manipulations which go to make the finished product.
First, the raw wood is smoothed, and so is each con-
secutive coat until the last one, which is usually rubbed.
After sponging, staining, shellacing and filling, it is
sanded. Different degrees of sanding, different de-
grees of fineness of the sandpaper, all of which must
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be thoroughly understood by the foreman finisher, are
applied. He must understand how to break in his men.
A new hand will do more harm than good. In these
days of finishes of woods, such as Circassian, where
there is really little coating, scratches or cuts by negli-
gent sanding loom up like a boil on a man’s nose.

Sandpaper, used on finish, must be kept moist. Old
finishers usually split their paper and then moisten the
back. This is so that the paper will give way under
pressure rather than to press in on the soft part of the
wood. An experienced sander will have at hand a
sponge with which he moistens his paper as he uses it.
Today you can purchase sandpaper that is coated on
both sides, and on which a split is started so that when
you come to use it, it is merely necessary to pull it
apart.

There are various makes of sandpaper, some have
preference in one factory, and some in another. The
main thing is to know what degree of coarseness or
fineness to use, and then to see that the men use it
properly. No matter what woods are used, the surface
cannot be prepared too carefully. As stated before,
whether sanding is done by machine or whether it is
done by hand, it must never cut through the sponged
part of the wood. That part which had been raised by
the moisture should only be sanded sufficiently to give
it absolute smoothness. After staining (of course,
we mean water staining, as spirit or oil stains will not
raise the grain), it is only necessary to cut off the little
fibers or nap that may protrude. Some finishers, par-
ticularly where the cheaper grades of furniture are
made, prefer to put on a coat of stain without sponging,
usually relying on their results by putting on a heavier
coat of stain or a darker coat and sanding lightly after-
ward. They even fill the wood without sanding, put on
the shellac and cut the protruding fibers which are
stiffened by the shellac by giving it a light coat of sand.
The only danger of this operation is that these little
fibers will show up the raw color and will not permit
a permanent finish, acting as conductors of air, espe-
cially where wax finishes are used.

Shellac coats and varnish coats are, of course, hand
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sanded, No. 0 and No. 00 paper being used. It is im-
possible to lay down an ironclad rule for the operation.
Enough has been said to show the reader the points to
be safeguarded, but the factory that wants good fin-
ishing results must insist upon the fulfillment of the
essentials conducive to good results in the finishing
room.

Uniformity in sanding is essential, and to properly
convey this to the finisher, the following experiment is
suggested: Plane a piece of wood, making a smooth
surface. Sand one surface with No. 00 sandpaper and
the other with No. 14 sandpaper, and stain both sur-
faces. This will exemplify in a strong manner what it
means to the finishing department if uniformity in
sanding is not insisted upon. The planed part of the
board will be light in color. That sanded with the fine
sandpaper will be darker and that sanded with the
coarse paper will be very much darker, and the coarse
one will give a muddy finish.

Another precaution is the sandpapering between
each application of finishing material. For instance,
after the filler has been applied, there are likely to be
spots where the filler has taken darker, due to a little
roughness generally caused by insufficient sanding in
the cabinet or machine room, which may not have been
noticed until the filler showed them up, and which, in
the finished product, would show up a blotchy bit of
work. It is a fact that it is difficult to clean up filler, or
wipe it off, on the so-called “skipped” places, and in
consequence thereof a bit of judicious sanding will
greatly help the final result.

Varnish surfaces may be sanded without creating
the least bit of dust, if the sandpaper is wet with oil
before it is used. For this purpose a shallow dish
should be procured and partly filled with oil. The sandy
side of the paper should be wet with the oil, after
which the paper is used just as in dry sandpaper. After
using the sandpaper for awhile, it will become clogged,
but may be cleaned to a large extent by brushing it out
with a wet brush, after which it should be dipped into
the oil again. Use a substitute turpentine or a mineral
oil. Sandpapering with oil does not retard the work;
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on the other hand, it seems to help it. For some kinds
of varnish sanding, steel wool is recommended as econ-
omical and labor saving, but experience has shown that
it is dangerous to the finish.

That there should be a great many details in the
manufacture of sandpaper seems, at first thought,
rather remarkable; but when one stops to consider the
large variety of material which goes to make paper, the
different ways of making it, the innumerable sub-
stances which are used in glue, and the wide range in
their prices, not to consider the various factory meth-
ods, it is not strange. If the different grades of paper
were limited to only ten, and the glue to ten, we would
have one hundred possible combinations without even
considering the sand, grading or care in manufacture.

The process of making sandpaper has been special-
ized to a degree which seemingly allows but little pos-
sible improvement, and the production is so low in price
that it is poor economy to use inferior paper, quality
being so important that it outweighs every other con-
sideration.

The most important quality of the paper is
strength; not strength in one direction merely, but in
every direction. Paper, designed for sandpaper, is of
two kinds: Cylinder and Fourdrinier. The cylinder has

MANY
VARIETIES OF
SANDPAPER.

strength all in one direction ; the Fourdrinier paper has .

no grain, the fibers being distributed in such a manner
that the strength is equal in every direction. Four-
drinier paper will not tear in a straight line. It is
made in combinations of fiber in different thicknesses,
according to the grit to be applied.

Few people realize the adhesive power of the best
glue, and sandpaper demands the finest. It has to be
specially made and must be very elastic. When it is con-
sidered that fine glue has cohesive power equal and even
superior to glass, the importance of the right glue can
be readily understood. The glue acts not only as a
binder, but aids materially in strengthening the paper.

The term “sandpaper” is a misnomer, as sand is not
used, the material, instead, being crushed flint rock or
quartz. Flint rock, when fractured, presents the sharp-
est edges procurable, whereas natural sand, examined
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under a microscope, will be found to have a rounded
appearance, the cutting edges being considerably dulled
by the action of wind and water.

The garnet paper is made by the use of garnet ore,
which is secured in the United States and abroad. It
is not quite as sharp as flint rock, the particles fractur-
ing in right angles, but the edges being more durable
than flint.

In grinding flint or garnet the material, in the form
of large chunks, is first passed through crushers, which
are graduated to produce the desired grit. The material
is then carried to sifting rollers, which are, in reality,
skeleton cylinders covered with fine bolting cloth. The
material passes through the inside of these cylinders,
which are placed at an angle, the larger pieces passing
out at the other end, and only the finest material being
sifted through. The sifted product is next passed
through a series of vibrating separators, which deter-
mine the different sizes with extreme exactness and
uniformity. .

All kinds of sandpaper, emery paper and emery
cloth are made in rolls as large as that used in the
printing of a daily paper. The process Is continuous
to such an extent that while the paper is still coming
from the roll at one end, the finished product is being
re-rolled at the other end. The first step in the process
is the printing of the brand, which is done by passing
through a roller press. The paper next dips into the
glue, which is applied very hot, rubber buffers prevent-
ing it spreading to the other side of the paper. From
this it passes under brushes which distribute the glue
evenly. It next passes under a shower of the grit de-
sired, the surplus falling off by gravity at the first turn.
A further application of a thin solution of glue gives
an extra coating which thoroughly cements all the par-
ticles. From this the paper passes over a hot blast
dryer, and is suspended in long loops, traveling slowly
for a considerable distance, to be finally rolled into a
finished state. The sheets are cut by running the paper
from the rolls through a cutter which drops them out,
automatically counted, and delivered so that they can
be assembled easily in quires and reams.



THE IMPORTANCE OF GOUD SANDING 53

To determine the quality of paper, tear it from
each edge. Good paper will not tear straight readily.
It does not tear cleanly, but the fiber pulls away, leaving
an irregular edge. This characteristic should be the
same, tearing from all four directions. When bent, the
paper should give a good snapping sound, and when
bent sharply the particles should not loosen and drop
off. Another test is to rub two pieces from the same
sheet together. This is a very severe test, but good
paper will give up its grit with extreme reluctance, not
showing the paper beneath without considerable rub-
bing. Above all things, keep sandpaper in a dry
place, away from an open window where there is a
possibility of its absorbing moisture from the air.

If the paper gets too dry and cracks or breaks when
fastening it onto the drums, moisten the paper on the
back before attempting to place it on the drums. This
will do away with that trouble.

Every user of sandpaper should know, if he but
stops and thinks about it, that moisture is iniurious to
sandpaper and that it should be thoroughly dry when
used, no matter whether it is paper to be used by hand
or paper to be attached to a roll sander or any other
sander device. Moisture and heat both tend to soften
the glue holding the sand to the paper, and to let the
sand strip off, thus shortening the life and impairing
the usefulness of the paper.

Those who know this thoroughiy perhaps often fail
to appreciate another fact, and that is that sandpaper
in stock will go and come more or less with the weather.
It will absorb moisture from the air during rainy
weather and should be dried before using.

Indeed, it is well to treat sandpaper pretty much as
one treats veneer before using it. No matter how well
it has been taken care of, treat it to a little drying in a
warm room to insure drying out all of the moisture be-
fore using it. This may seem a little matter, but it is
attention to small matters of this kind that often marks
the difference between fairly good work and entirely
satisfactory work. Surely if there is moisture in the
sandpaper that will soften it, it is worth the time it
takes to thoroughly dry the sandpaper before using.

THE TESTING
OF SANDPAPER.

MOISTURE I8
INJURIOUS TO
SANDPAPER.
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CHAPTER VIL
THE PROCESS OF STAINING WOODS.

TAINING is a branch of finishing that requires

a man naturally adapted for the work to produce

the best results, and even then he must give it

his best efforts. Each and every stain has its own pe-

culiarity, and the man using it must be able and willing

to adapt himself to the requirements of the stain he is

using. Many troubles of the finishing room and many

a headache that the foreman finisher endures have
their inception in the staining room.

All stains should be put on quickly. I make no ex-
ception to that rule. No matter if it is an oil, acid,
spirit or water stain, in order to insure satisfactory
results in every detail speed must be used in applying
it. If one is staining mahogany veneered work with
water stain, it is necessary to cover the surface in the
least possible time in order that the brush may not
work up any of the glue that may have been squeezed
through to the outer edge of the pores.

Speed is also necessary to insure a strictly uniform
depth of color throughout the surface. It is also neces-
sary to have a uniform way of doing things. By that
I mean to do the same thing the same way each time.
Have some system. Suppose a man has a batch of 50
mahogany sideboards to stain. The first thing to do is
to stain the unimportant parts such as the back, bottom
and inside of the board on your bench.

There are various reasons for doing these parts first,
but the chief one is this: If the more prominent and im-
portant parts were stained first and one were to allow
some stain to run over an edge, or get any stain on
these prominent parts after they have once been
stained, it is liable to show up after goods are varnished
unless the utmost care is exercised in removing it.
Whereas any stain that may run over on these parts,
while they are yet in the white, will be lifted and
worked out when the regular coat is applied.

FOREMAN
FINISHERS
SHOULD HAVE
APTNESS.



THE NEED OF
FOLLOWING
A SYSTEM.

56 PROBLEMS OF THE FINISHING ROOM

Then have a place to start and a place to stop. Most
finishers work to the right, so in order to illustrate
what we mean we will start to stain at the top of the
left hand gable. It will facilitate matters greatly if we
stain the edge of the top as we go along, wiping it off
immediately. This will prevent the possibility of it
becoming daubed and spotted. Staining the gable, we
proceed to the edge and the inside of the pilaster. This
done, we stain the front edge of the top, wiping it off
immediately, and proceed downward, staining the
drawer and door divisions. Then up the truss and pi-
laster on the other side and around to and down the
right hand gable. Now the case is all stained except
the top, which is stained last. In staining the flat of
the top we will put but a light coat on the edges, which
have already been stained and wiped off. This will
give the edges the same depth of color as the rest of
the case.

By going about the work in this systematic way one
can do more and better work, with much less labor and
worry. I have seen men stand before a piece of work,
perhaps a large china cabinet, or some other such arti-
cle, dreading to commence, fearing they would make a
bad job of it before they got through. This would not
be true if they would plan out the best way to proceed
and follow it strictly.

In staining mahogany one will frequently find a
piece of plain wood alongside of a nice piece of African
stripe. This is more likely to be found where solid wood
has been used in connection with veneer. If this plain
wood is left so, it will not look well after it is finished.
An easy way to grain these plain parts is as follows:
Make a small quantity of stain double the strength of
that used on the case, ordinarily. Stain the case in the
usual way with the regular stain and when about half
dry (the surface must still be showing moisture);
take a small camel hair pencil brush and with the dark
stain stripe the plain parts to match the balance of the
wood. If the first coat is not allowed to become too dry
before the stripes are put on, the dark stain will flow
out nicely to a fine feather edge and be sufficiently like
the genuine to puzzle the most expert.
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To get the same depth of color on Cuban mahogany
as on African mahogany, a stain about one-half
stronger is required for the former than for the latter.

Birch may be treated the same way except that the
stain for this wood, if it is to match mahogany, must be
double the strength of that used on the mahogany.
Some stainers in staining articles with both birch and
mahogany put two coats of the ordinary stain on the
birch. They stain all the birch parts first, and when
these are dry they then stain the whole article.

Frequently a stainer has difficulty in getting hand
carvings dark enough. Mahogany being a soft wood
and the carver an expert, he is able to make complete,
clean, perfect cuts, which require no sanding to make
them perfectly smooth. But here is where the trouble
lies—they are too smooth. The depth of color will be
regulated by the absorbing qualities of the wood and
an absolutely smooth piece of wood can absorb very
little color. There must be a loosening of the fibers to
enable the wood to absorb the color. This can be done
best by sanding. As previously explained, the coarser
the sandpaper the more fiber will be loosened and
raised, and the more of this loose fiber there is, the
darker the stain will take. All mahogany carvings,
therefore, should be sanded before staining if the
proper depth of color is to be expected.

In staining case goods, an air of refinement is lent
to them if the inside is stained about 50 per cent
lighter than the exterior. Open up a sideboard, dresser
or wardrobe, and everything else being equal, if the
inside is lighter than the outside, one is impressed with
the distinguished appearance of the whole thing. The
dark exterior, by the law of contrast and harmony,
gives the interior a chaste appearance while the latter
by the same law increases the richness of the color
effect of the exterior.

I have read that a water stain should be put on with
a sponge, but I have never been able to find the man
who could give me the reason why. A sponge is the
proper thing to use for sponging the wood before stain-
ing. It will help to loosen and lift the fuzz which is to
be sanded off when dry. So far as possible the object

GETTING THE
SAME STAIN
SHADE.

STAINING INSIDE
OF CASE

GOODS ADDS
REFINEMENT.
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desired in sponging is to be avoided when staining. The
less fuzz raised with the first stain the better.

A rubber-bound polar bear hair brush is the best
thing with which to apply water stain. In putting
golden oak stain on large plain surfaces a more uniform
job can be made if the stain is applied with a cloth,
using the ordinary fitch brush for the smaller parts. A
fitch is the proper thing to use in applying turpentine
stains, such as most of our Early English and weath-
ered oak stains are.

If a piece of stained wood which has not had a coat
of any other material, has a patch of stain scraped oft
and it is desired to re-stain so that it can never be de-
tected, proceed as follows: First, stain the patch with
the regular stain and allow it to dry. The patch can
now be distinguished by a narrow border darker than
the rest and which is caused by the stain lapping. Now
take a small quantity of the regular stain and reduce
it one-half and apply a coat of this to the whole sur-
face. When this is dry, the border caused by the lap
will have disappeared and the patch cannot be found.

In applying an oil stain, it is necessary to spread
the stain out quickly, especially on oak in order to pre-
vent the large open pores drinking in more than they
can properly dispose of. Extreme care must be exer-
cised in this respect when staining end wood. In
staining veneered work the stain cannot penetrate
deeper than the glue; but in solid oak of the softer va-
rieties, the stain will penetrate to a considerable depth.

One frequently sees oak furniture with the stain
oozing out of the pores in places. This is usually
caused by one of the three following things: Working
so slowly that the stain is allowed to penetrate to a con-
siderable depth before being brushed out; coating too
heavy with the stain, or filling before the stain has
sufficient time to properly dry. Stain allowed to pene-
trate to such a depth goes beyond the reach of air, and
consequently cannot dry in the time usually allowed
for that purpose.

After the goods are filled and perhaps varnished,
the stain deep down in the pores begins to generate a
gas which creates a pressure beneath the filler, and
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soon it throws out the filler and varnish and begins to
ooze out itself. But it does not always wait until the
wood has been filled before this action takes place. One
may wipe the stain off clean and on examination after
the goods have stood for a few hours, find a little circle
of hardened stain around each pore as evidence that the
oozing has already commenced. )

When one finds himself confronted with a condition
such as this, he must call a halt and either give the
stain considerable extra time to dry, or do something
to extract it from the pores. In any event he should
dampen a cloth with benzine or something similar, and
remove the circles from around the pores. This will
likely give the wood in the immediate vicinity a faded
appearance. The proper thing to do then is to rub the
whole surface affected with the cloth, making it uni-
form. Then take a little stain on another cloth and rub
it over the surface. This will restore the proper shade.

If the goods are wanted quickly, and it is thought
that to allow the stain to dry out thoroughly will con-
sume too much time, much of the stain may be ex-
tracted by applying to the whole affected surface a good
coat of benzine, working it well into the pores. Wipe
this off and apply a second coat, wiping it off also.
Allow a few hours for drying, keeping an eye on it to
see that any stain that may continue to ooze out is
wiped off before it hardens. Then take some stain on a
cloth and apply a light coat to the surface, allowing
very little to enter the pores. This will restore the
original color which was destroyed by the benzine.

If stain oozes out after the goods are filled and var-
nished, it is not remedied so easily. Usually the bet-
ter way will be to remove the varnish, wash out the
pores with benzine and refinish,

ONE GREAT
DIFFICULTY
WITH STAIN,






CHAPTER VIIIL

THE CLASSIFICATION OF STAINS.

stains, cause our stains to be classified as water

stains, oil, spirit, and again as acid or alkgline
stains. Without a doubt those produced by dissolving
the color material in water give us the best and most
satisfactory medium for the coloring of the wood.

Artisans have argued that as in most cases the sap
of the wood in the natural tree is mostly water, the
wood from this tree more readily absorbs a liquid of
the same nature. Therefore, when the color is dis-
solved in water, a more even pentration is obtained. It
also penetrates farther, owing to the fact that the
evaporation of the water is not so rapid as that of
alcohol or any of the coal tar solvents usually employed.
Again, the water soluble color material at hand ex-
ceeds all of the others combined.

In describing stains, we have said that the material
employed designates the name. In the trade a finisher
immediately knows what materials are apt to be em-
ployed when he is told that & water stain was used. He
immediately seeks his supply of materials from ani-
lines. If he is told it is an acid stain, he infers that
chemicals are employed and it may be in conjunction
with an aniline color.

Spirit stains of today would indicate an aniline,
soluble in alcohols. Oil stain would indicate an aniline
soluble in oil. By these oils, however, is meant turpen-
tine, but more often such hydrocarbon compounds as
benzole, xytol, etc. In the alkaline stains he would look
for ammonia, soda or potash, as the case may be.

The terms have simply been brought out by the use
of the materials employed, and as there has never been
a definite basis upon which to build stains, it is the in-
timate knowledge and practice that has brought out to
the artisan an understanding of the terms employed.
The present-day demands upon the finishing depart-

S TAIN materials, as employed in the production of

WATER STAINS
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ment are so varied that a familiarity with all the meth-
ods used to arrive at a result should be known in that
part of the factory. The more varied the line, the still
greater are the demands on the finishing end.

That water stains supply us with practically every
shade that is desired or in use is a conceded fact, and
that they are not always used is usually a matter of
dollars and cents in regard to the cost of the finished
article. We do not know of any style that could not be
produced with water colors. Of course, there are always
these exceptions, that small obstacles may arise from
the use of the water stain, such as thin veneers and
delicate woods, and in these places the oil color or the
spirit color is usually brought into play.

The comparative value of these stains, and it must
be understood that we are talking of the present day
method of production, is all in favor of the water stain,
particularly in regard to its permanency and fastness
to light. Spirit stains and oil stains will fade, the per-
centage, however, varying greatly in accordance with
the colors. Thus it will be seen it is unadvisable to use
a combination of stains on any one job. Spirit stains
are usually used for quick work or for touching up, and
that is all the consideration they should be entitled to
when their qualifications in regard to permanency are
considered. :

Oil stains are usually employed on the cheaper
grades of furniture, and where the finish is put on so
heavy as to thoroughly protect them against the air.
The effect of the light is then greatly modified owing to
the fact that the light is without the assistance of air
and in consequence oil stains are claimed to be per-
manent. On the interior of case goods, oil stains are
in favor. They do not require the subsequent sanding,
and the variations of shades due to the wood are not
objected to as they would be on the outer surfaces.

We do not consider plant extracts in our industry,
as they are practically off the market, and it is difficult
to obtain them of a uniform strength. We mention acid
and alkaline stains. Generally speaking an acid stain
is one in which we find chromic, acetic, tannic and pyro-
gallic acids, and in which the solution has an acid re-
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action stronger than that of the anilines, although
usually they are employed in conjunction with an ani-
line. .

The tannic and the pyrogallic, however, form the
basis of brown shades produced by the subsequent ap-
plication of alkalies. These alkaline stains, we said,
were made out of the volatile alkali, ammonia and the
fixed alkali of soda and potash salts. We say a volatile
alkali when speaking of ammonia and it is well to re-
member that word. Ammonia itself is a gas, and the
only way we can handle it is by the absorption of a
certain amount of this gas when it is run into water.
This, however, is not a fixed or definite proposition.
Every time it is handled, the amount of ammonia gas is
reduced. Stains in which ammonia is employed should
be made up fresh, and to be accurate should be made
according to hydrometer tests.

Uniformity of color is the great essential. After a
stain is once found correct, the greatest difficulty is to
keep it uniform. This is a difficult proposition where
ammonia is employed. Therefore, the fixed alkalies are
preferable. In general, alkalies produce a brown shade
when applied to wood, and this peculiar action is taken
advantage of as much as possible without injury to the
wood, to the brushes, or the hands of the operator.

In this method of staining, the volatile alkali, am-
monia, has an advantage over the fixed alkalies. For
after it has been applied and the work done, nothing
remains on the wood that could produce a deleterious
effect upon the subsequent finish. However, where the
fixed alkalies are employed, if the amount ke too great,
their presence on and in the texture of the wood is apt
to affect the subsequent coatings, through their saponi-
fication of the oils employed in the finishing processes.

Alkalies, in conjunction with the chrome salts, are
very popular just now in producing the various shades
of brown, and bring what we call a strictly chemical
stain, in aqueous solution, penetrate deeper, and in
consequence a more satisfactory result is obtained
than from staining which leaves a superficial coloring.
Thus it will be noted that alkaline stains have a decided
alkaline reaction to litmus paper.

ACID STAINS
INTRODUCED.

/
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Before touching upon the reaction through which
still deeper colors are obtained, by the use of the two
diametrically opposite stains, alkaline and acid, just a
word or two of the trade’s conception of an acid stain.
It should be a stain made up of acids and have an acid
reaction, but unfortunately, any stain in which chemi-
cals are employed, and which have a corrosive action
on the wood and particularly on the hands, is termed
an acid stain. Thus it will be seen it is judged by the
effect rather than from the material of which it is made.

Acid stains are few, but the acids employed in con-
junction with materials held in solution in acid re-
acting liquid should be termed acid stains. Not only
are they made up of acid re-acting stain materials, but
as a rule an excess of some acid is present which still
further facilitates penetration and color. Simple acid
stains, such as solution of tannic acid or pyrogallic
acid, produce very little color in themselves; chromic
acid produces a greater amount of color; picric acid a
decided yellow. When this acid is used, in conjunction
with a nigrosine, we produce the popular Early Eng-
lish, and the acid has a double purpose in its yellow
color; it produces the olive black typical of Early Eng-
lish stains, increases the penetration of the stain, and
acts as a mordant for the aniline.

Speaking of the results obtained by the use of the
alkaline stains, and the acid stains, it is understood
that this depends upon two separate applications. One
could not mix the two and obtain the results. The
chemical change which takes place must take place in
the wood, in order to produce the color. It is exempli-
fied particularly in the production of fumed oak, by the
first coat being of tannic and pyrogallic acid and the
subsequent coat, a strong alkaline solution of bichro-
mate of potash, and possibly other chemicals, showing
clearly that the two entirely opposite compounds when
applied separately will produce colors in strength in
direct ratio to the quantity of color chemicals employed.

We have spoken of oil stains and spirit stains.
Where the simple coloring of wood is desired, they give
us a very quick method of producing a color which is
ready for further finishing in a very short time. Those
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of experience know the delicacy with which it must be
handled in a subsequent procedure. Spirit stains, owing
to the fact that they dry quickly, penetrate correspond-
ingly less. Oil stains may penetrate more, but both are
apt to lift with filler coats or shellac. The spirit stain is
apt to color the shellac and thus be unevenly deposited
on the work. :

A comparison must determine judgment upon these
various stains as to their qualifications for producing
the best results. They all have a place in the finishing
room, but for general good work, the water stain
seems to give best that which is wanted.

WATER STAIN
GIVES BEST

RESULTS.






CHAPTER IX.

STAINING WITH CERTAINTY OF RESULTS.

ANUFACTURING today calls for time limits,
and this affects the finishing as well as other
departments. Stains, therefore, should be pre-

pared so that the application in the regular manner will
produce the desired color without any after-staining
or restaining. Those that are preferred make it pos-
sible to obtain the desired color with one application,
or possibly two applications of the same stain. It is a
peculiar fact that, as a rule, repeated coats produce
diversified results.

In chemical stains the color production depends
upon the chemical reaction of the first coat in conjunc-
tion with the color-giving materials naturally present
in the wood, and the chemicals applied in the second
coat of stain. Chemical stains differ in their results
inasmuch as the actual chemical change that takes place
is definite, and can be ascertained before the applica-
tion of either coat. The variance, therefore, that may
take place is due only to such color-giving materials
as naturally may be contained in the wood.

To overcome this uncertainty, usually an excess of
that which nature has furnished is applied, so that
when the second coat is applied the chemical change
depends upon the amount of chemicals in the second
coat, and, therefore, is definite. An example of this is
found in the present methods of producing brown, such
as fumed oak, by the application in the first coats of
tannic and pyrogallic acids, and the subsequent chemi-
cal change which takes place when a solution of po-
tassium bichromate, potassium carbonate, copper sul-
phate, stronger water of ammonia (26 degree) in
water, is applied.

It sometimes becomes necessary, in order to produce
odd ‘shades, to use two different anilines. We said
“different” because they may be of different series,
that is, one color might be known as an acid color, and

PREPARING
STAINS SO AS
TO AVOID ANY
RESTAINING.
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" the other as an Alizarean color, or a basic color. No

PRODUCING
ODD SHADES.

THE FOREMAN
FINISHER DIC-
TATES SUPPLIES.

two of these colors could be mixed in one solution, and
therefore the shade may be obtained by the application
of one, and when this is thoroughly dried, the second
one is coated over the first. This is not recommended,
but it shows a means by which the end can be obtained.
After the wood so colored has been finished, the color
is usually permanent, but not always. It depends upon
what combinations were employed, and how thor-
oughly the finishing coat protects it, and the amount of
light that the product is exposed to.

The cost of production is a question ever present
with the manufacturer. Those who recommend water
stains are confronted by the arguments of those who

recommend oil stains, and of those who recommend

spirit stains. The consumer of stains, that is, the man
who actually is in charge—the foreman finisher—un-
doubtedly is the controlling spirit in each factory, and,
as a rule, the methods favored by him dictate the sup-
plies of that factory.

If he is using water stains, he can tell you to the
penny how much each gallon of stain costs; he is usu-
ally familiar with all the colors, chemicals and dye
stuffs that are required for the production of a stain.
The more he handles them, the more he becomes ac-
quainted with their peculiarities and thus he is more
capable of circumventing any of the eccentricities that
arise occasionally wherever chemical and kindred mix-
tures are made.

A factory, as a rule, is quite unlike a laboratory.
Things have not been brought down to the nicety which
the chemist has learned by experience must be present
in order to have accuracy. The dried residue of a
previous mixture may go unnoticed in the use of a
measuring glass or container, and the amount of dam-
age done to the new mixture is not realized, until, per-
haps, an entire mixture goes wrong, the reason for
which is afterwards ascertained by experiment or
otherwise. The natural precaution then would be that
every vessel, dish or container employed in the finishing
room be cleansed thoroughly before it is again put to
use.
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We stated that the finisher employing water stains
would be confronted with arguments from those em-
ploying other stains. He will be told that the necessary
sanding overcomes that difference in cost which he
saves from the fact that water stains are cheaper. This
statement I doubt very much. Gallon for gallon, a water
stain will go farther than an oil stain; it will go much
farther than than a spirit stain. Except for the sand-
ing expense, each costs more than the water stain, and
owing to their quick penetration, neither will go as far
as a water stain; and, lastly, they are not as permanent.

Further, there are but very few chemicals, if any,
that are soluble in either oil vehicles or spirits. There-
fore the colors depend on oleic or stearic derivitives of
the anilines, or that series of anilines which are soluble
in spirits. Another peculiarity is the fact that oil
stains are used in factories where quick results are
desired. Spirit stains do not enter into the furniture
industry to any great extent, and, therefore, may be
dropped from consideration here.

However, since the advent of denatured alcohol the
cost of spirit stains has been reduced greatly. They
all have their places, and it is a fact that one cannot do
what the others can do. A manufacturer of cheap
wooden toys who can immerse them into a water solu-
tion of color by the basketful, and which sell for a few
cents, would not be expected to dip them in a spirit
stain, costing 10 to 20 times as much. Thus the selec-
tion of the stain must be governed by the work at hand.

WATER STAIN
IS THE MOST
WORKABLE.







CHAPTER X.

GENERAL RULES FOR STAINING WOOD.

OOD staining not only requires the production
of a stain, and the application of the various
stain solutions, but the rational application

of stain and a certain amount of knowledge of the dif-
ferent woods in regard to their adaptability and sus-
ceptibility toward a certain stain. With one and the
same stain different results are obtained when applied
to various woods. This is due to the very different
chemical constituency of woods, which tannin or tannic
acid, which is present in larger or smaller quantities,
produces on many of the stains, chemical action vary-
ing in results according to the quantity of this chemi-
cal present.

Two examples will explain: First, in applying a
solution of two ounces of bichromate of potash in a
half gallon of water to a species of wood, such as pine,
or similar wood which contains a very small amount
of tannin, the result will be that of a light yellow due
to the chrome bichromate, which unfortunately is not
fast to light, and, therefore, in this case is worthless.
On the contrary, if you take the same bichromate of
potash solution and apply it to any of the oaks, which
are rich in tannin, the results will be a yellow brown
color, comparatively permanent when subjected to
light or air. This is due to the fact that the tannic acid
present unites with the bichromate, forming a brown
color material. Similar effects are to be had when this
bichromate solution is applied to mahogany or black
walnut, as both of these woods contain considerable
tannin.

Second, stain whitewood or any wood in which the
tannin is practically absent with a solution of sulphate
of iron, one ounce, water one gallon, the result will be
negative. However, if the same solution should be ap-
plied to ash, oak or even maple, a gray color will be
produced and on the oak it is very often possible to

RESULTS VARY
WITH SAME
STAIN.
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get the dark blue grays verging into black. This is
obtained from the fact that sulphate of iron, or in fact,
any- salt of iron, when subjected to the action of tannic
acid produces tannate of iron, which is the color-giving
result of the procedure.

The different textures of the woods, designated
hard and soft, have a good deal to do with the results
obtained by the application of the stain. In a closely
grained wood of a hard texture the penetration of the
stain is retarded, when on the contrary large-pored
wood absorbs more stain, much quicker, with the result
that an ordinary application of one stain on the two
different kinds of wood will produce vastly different
results. If one wishes to match the hardwood with that
of a soft, it will be necessary to increase the strength
of the stain, which is far preferable to the possible ap-
plication of several coats of stain. In case of match-
ing the hardwood by staining a soft wood, the stain will
have to be reduced in proportion. This is recommended
only after repeated tests have been made. A porous
wood might give indications of being dry, and as tests
are usually hurried the operator is apt to fool himself
and to find later the results are too dark.

A certain stain applied to a certain species of wood
may not always give identical results, and in conse-
quence the operator must be continually on his guard,
as various growths and various localities will affect the
stain with enough difference to manifest itself in the
color produced. A thorough operator soon becomes
aware of these peculiarities, and by applying the stain
heavier or lighter he will succeed fairly well in holding
to a uniformity of shade. Extreme cases, of course,
need individual attention.

Woods containing a great deal of sap, or resinous
matter, present their difficulties especially when water
stains are employed, but as they are not much employed
in good furniture and as we have already touched upon
the handling of the stain, it will suffice to say that oc-
casional resinous portions that are met in cabinet
woods are better individually treated. Where stains
depend upon the presence of a certain quantity of
tannin, the formula usually employed is built up so
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that the minimum amount of tannin present will suffice
to make the color desired; otherwise the application
of tannin is resorted to.

It may be said that stains consisting entirely of the
aniline dyes, in solution, reach their final shade much
sooner, and with much more uniformity, than those
which are made up of combinations of dyes and chemi-
cals. It may be stated as universally true, that where
chemicals are employed, some sort of chemical reac-
tion is relied upon to produce the desired color. There-
fore, it will be seen readily that when the material to
be stained is not always alike, although the same kind
of wood, yet of sufficient difference in its physical con-
stituency to make possible slight variance, from 24 to
48 hours are required for the complete chemical re-
action.

Stains containing chemicals should be permitted to
dry from 24 to 48 hours in normal temperature, in
rooms that have a good circulation of air. Whatever
chemical changes are to take place will have been com-
pletely consummated within this lapse of time.

Where more than one coat of stain 1s required to
produce certain colors, it is always best to allow at
least 24 hours between each coat. Sand the first coat
after it is thoroughly dry, and then apply the second
coat. This is just as essential, whether the stain is made
up of anilines or chemicals, the desire always being to
produce a stain that is permanent. It may be well to
state again that not all color materials permit being
dissolved in one vehicle without injury to one another.
That the novice may thoroughly understand, and fur-
ther have a method of ascertaining and recognizing the
fact when any of the rules are infringed upon, the fol-
lowing explanation will bring out the point:

We have said there are several kinds of anilines.
The acid anilines and the basic anilines, both are water
soluble. The finisher, however, is unable to tell to what
group they belong. It may be he has a beautiful shade
of brown which has been doing his work, and he
wishes to employ it in conjunction with some other
colors. Not knowing that they are antagonistic, he
makes his mixture which may not at once manifest the

ANILINE DYES
MORE UNIFORM
THAN OTHERS.



ANTAGONISM
OF VARIOUS
ANILINES,

74 PROBLEMS OF THE FINISHING ROOM

chemical change that is about to take place or is taking
place. Later on, however, a precipitate which is first
recognized by the turbid appearance of the solution will
show that the chemical reaction which is taking place
is throwing part of the color material out of solution,
and the stain, therefore, has become an unstable com-
pound. As long as any chemical reaction takes place,
there is an uncertainty about the color. This, however,
has a fixed and definite place as soon as the acid has
been neutralized by the alkali. The chemical action
ceases, but in dealing with two color compounds, where
the chemicals are aniline salts we are treading on
pretty thin ice in an effort to obtain a color, and, there-
fore, it is always best to discard any attempt at pro-
ducing a stain by the use of anilines of different reac-
tions.

This undoubtedly will find some exponents who have
had satisfactory results by having done just what we
say not to do, probably for this reason: They use ma-
terial far in excess of the amount required, and thus
overcome that which was lost by precipitation. The
excess color having precipitated out, left in solution
enough color material to produce the result. It will be
seen that this is an expensive and uncertain way be-
cause at different temperatures there would be more or
less precipitation, with a probability of a turbid solu-
tion which at its best is not a satisfactory stain.

In a measure this applies to chemicals. It may be
known that one chemical applied to wood will produce
a certain color, and if a second chemical be applied over
that coat a different color is produced, but that in no
way signifies that the two chemicals may be mixed in
solution and with one coat produce the same results.
Again, for example, if wood is coated with an iron
salt, the usual color is a shade of gray. If a strong
alkali is dissolved in water, and put over this gray coat
a brown of some shade is produced.

If you take any iron salt, and dissolve it in water
(practically all iron salts are soluble in water) and add
to this solution any form of alkaline salt, or alkali,
such as potash, soda, or ammonia, or their salts, such
as carbonate of potash, carbonate of soda (respectively,
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salts of tartar or sal soda), a brown precipitate is the
result. The brown precipitate is represented as the
oxide of iron. The balance of the solution will contain
the acid radical of the iron salt as having combined
with the alkaline base of potash or soda. We have then
a cloudy solution, which cloudiness is due to the oxide
of iron, and which will settle, and leave in the solution
the salts of the alkalies, whichever may have been em-
ployed, showing us clearly that by application of the
same material in separate coats it was possible to ob-
tain a certain color on the wood, but that it is not at all
feasible to attempt to do it in one coat by putting the
various materials into one solution.

By giving our readers such a strong illustration it
carries with it an exemplification of that which is often
attempted, and the failure not recognized. If our
readers will but take the time to carry out the last ex-
ample and make practical experiments, the resultant
information will be invaluable.

Producing solutions of anilines, dye stuffs and
chemicals should always be carried on with a certain
degree of care, and especially cleanliness. Water being
the most commonly employed solvent, a certain amount
of care is to be given. It is a well known fact that cer-
tain waters are hard, especially those taken from wells.
Some may contain magnesium, and some iron, but in
most cases they all contain more or less lime. The dif-
ferent percentages of any of these present affect the
color materials in their same ratio. It is best, there-
fore, to employ boiled water, or in a factory to obtain
the water from the returned steam. The dishes or
containers employed should be absolutely clean. Noth-
ing is better than earthenware and glass measures.
Solutions are best obtained by employing hot water.
The maximum amount of color material can be dis-
solved at increased temperatures. Thorough solutions
are obtained by powdering the dye stuffs, by stirring
and agitating while dissolving the material, and by in-
creasing the temperature by boiling the solution.

An excess amount of color material may be brought
into solution by boiling, which will again solidify or
precipitate out when the temperature falls to normal.
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Let it be understood that the application of heat is used
only to hasten the dissolving of the color material.

In the case of vegetable extracts, such as logwood,
japonica, cutch, ete., uniformity is absolutely neces-
sary. If they are kept exposed to air, which carries
with it a certain amount of moisture, these materials
are apt to absorb this moisture, and then take on a
thick, gummy consistency, difficult to handle, or if kept
in extreme hot or dry places, they are apt to cake, and
then become difficult to remove from their container.

All chemicals should be kept in air-tight containers;
especially is this necessary in factories where there are
more or less vapors and gases to contend with. There is
ever present in air, carbonic acid gas, which in itself
is a chemical reagent to which color materials are sus-
ceptible. It will readily be seen if a chemical formula,
a stain formula, were made up from material received
in prime condition, that it is absolutely essential the
material be kept in that condition until it is consumed
for the sake of uniformity. Much of the difficulty, the
continual doctoring of formulas, is traceable directly
to the indifferent handling of the materials, dirty
dishes, uncovered containers, in fact, complete disre-
gard for any of the physical peculiarities which are so
common to dye materials. _

Having obtained the formula, make a record of each
ingredient ; weigh carefully, and take care that a com-
plete solution is made. If an article is given you as
water soluble, the success of your formula depends
upon making an entire solution of it. Should the mix-
ture become clouded, you have no way of telling what
percentage of your color is going to precipitate out.
The very fact that the solution is cloudy or turbid must
tell you that something is not completely In a state of
solution.

Every color-giving article has its percentage of
solubility. Some of them are greater than others. You
will find, as a rule, that the nigrosines have a greater
solubility than the oranges. The same is true of most
of the lighter shades. When you go beyond that per-
centage, heat will greatly increase the percentage of
color that you cannot dissolve. But it is not safe to at-
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tempt this remedy unless you can apply the stain hot.
While we recommend the dissolving of colors by heat-
ing, this is more to hasten the solution than otherwise.
The complete solubility to be employed is that which
will stand at a temperature of about 50 degrees. Your
solution must remain clear at that temperature. Should
it precipitate out, as it many times does, where water
stains are subjected to freezing temperature, it should
be dissolved again by heat, for be it known that crystal-
lization takes place by the chilling of saturated solu-
tions.

When a chilled solution begins to crystallize, the
crystallization takes from the solution a larger per-
centage of color than one can realize. In some cases it
almost exhausts the solution of the color material that
had heretofore been in complete solution. Therefore, in
cold weather, when your stain begins to run light, the
above may give you a cue for remedying the trouble.
Again, in some mixtures, the chilling may affect one
color and not another. Alcohol mixtures are not so
easily affected. Oil mixtures are very seldom affected,
but oil colors will crystallize, especially where the sol-
vents are loaded to obtain the desired shades.

The practical man at once will recognize that if he
dissolves his color material by the aid of heat, and it
precipitates when it again resumes the temperature of
the room, he has a super-saturated solution, and he will
have to increase the amount of water or decrease the
amount of material. There are cases where it is neces-
sary, in order to get the depth of celor, to use super-
saturated solution. This is sometimes the case where
dipping is employed, such as small parts, and in these
cases the solution is kept at a boiling point by the in-
jection of steam by means of a steam jet.

The careful operator filters his stains, and a felt
filter is a most desirable stain room accessory.

All color materials, whether anilines, vegetable ex-
tracts or chemicals, should be kept in sealed packages
in a dry, but not too warm room. Many of them have
a peculiarity of absorbing moisture from the air.
Others give off moisture. It is not uncommon to take
a can of carbonate of potash and on opening it find it
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in a white granular salt. Put it back on the shelf with-
out sealing it, or closing the can, only to find the next
time you want it, it has liquified. If any of it remains
80 you can put it on a scale, you cannot say with cer-
tainty whether the ounce or two you are weighing out
represents the same strength that the first portion you
took out represented.

This is a case of absorption of moisture from the
air.

Again, you may have a pound of sulphate of iron
crystals. When you received these crystals they were
bright green, glass-like particles. Going through the
same procedure, you will find the next time that each
crystal is coated with a grayish powder, and if you
weigh the same quantity of this sulphate of iron in its
second condition, you will have a vastly larger amount
of sulphate of iron in your second weighing than you
did in the first. For sulphate of iron in its crystalline
form contains a large amount of water, and when it is
not kept in an absolutely air-tight container, it will
give off some of this water of crystallization with the
result that a large percentage of sulphate of iron,
known as dried sulphate of iron, is present.



CHAPTER XI.

THE APPLYING OF STAIN TO WOOD.

cold. Occasionally they are warmed in order

the better to penetrate the wood. The applica-
tion of stain, as a rule, is accomplished by the use of
brushes, preferably rubber set brushes. The brush is to
be filled well with stain material and the actual staining
accomplished with full, strong strokes of the brush.
This because of the fact that a comparatively dry brush
will tend to streak the work. This is particularly true
where large surfaces are stained.

Where the wood presents open pores and large
pores, a stiffer brush should be employed. It may be
necessary after the first stain is applied to use one of
these coarse, heavy brushes to rub the stain well into
the wood, for often these coarse pored woods will not
take the stain as well as one would naturally expect.
The pores are filled with air cells which must be broken
before the stain can penetrate, and unless this be cared
for the result will not show the uniformity that it
should. It always must be borne in mind that staining
is an effort to make it appear as though the entire
wood through and through is the color as that being
applied.

While the vast majority of stains are applied by
means of brushes, there are cases where it is impossi-
ble to do the work with a brush. Stains, in which
strong alkaline solutions, such as ammonia, the carbon-
ates, hydroxides of soda or potash, are employed, or
strong acids, or strong oxidizing chemicals, such as
permanganate of potash, are better applied with a
sponge or brushes made of vegetable fibers, such as
tampica, hemp and wood fibers.

Whenever a stain curls the hair in a brush, no mat-
ter how trifling, it is better to do away with the means
of application than to continue, for the very good rea-
son that as the brush is subjected to the stain it be-

THE various stain solutions are usually applied
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comes less efficient, and the results will be manifested
in an uneven appearance of the stain coat; once stained
it will be difficult to make an even job of the effort. The
preparation of the hair or bristles has more or less to
do with the lasting quality of the brush.

From their very nature bristles that have not been
cured to an excess will resist more or less alkali and in
the same manner they will withstand an acid. When
the stain brush is cleaned out, after it has been used,
in a very weak acid solution, and washed out in plain
water, permitted to dry, and immersed in a penetrating
petroleum oil, use any of the lighter paraffine oils. The
market affords a water-white paraffine oil put out as
liquid vaseline. This is an ideal brush preservative.

Neutral oil which can be obtained at 25 cents per
gallon will do very well. After the brush has been im-
mersed in this oil over night, it may be taken out and
thoroughly dried by rubbing on rags or waste until it
no longer gives off any fatty or oily substance on clean
paper. Brushes treated in this way will give an im-
mense amount of endurance. It would be natural to
suppose that a brush prepared in this manner would
not carry the amount of stain that it did in its original
state. This, however, is only the case for a few minutes
after it is again employed in staining. But the tenacity
of the bristle, the resiliency, is more permanent
throughout the day’s work than if a brush is not pre-
pared to withstand the inroads of the chemical sub-
stances, the action of which on the animal fiber is not
withstood by some substance not affected by the con-
stituents of the stain. Stains which are slightly alkaline
or acid may be applied with bristle brushes. The fore-
going suggestions rather cover those with a slight acid
reaction, but the coal oils do not answer readily to the
weaker alkalies as they do not saponify when brought
in contact with alkalies.

In cases where it is absolutely necessary to apply
strong alkaline or strong acid stains, the hands may be
protected by washing them in heavy oils, such as cylin-
der oil, or better still, by thoroughly coating them with
vaseline. Especially is this recommended for the tips
of the fingers, under and around the finger nails, and
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the back of the hands. Then in applying the stain
with a sponge, the sponge should be previously im-
mersed in the stain solution, which is absolutely for-
eign in nature to the vaseline on the hand, and in con-
sequence thereof it will spread the stain without re-
moving enough of the grease from the operator’s hands
to have any effect on the wood.

The few moments required to prepare the workman
for handling these strong stains and the expense of
keeping at hand a few pounds of vaseline, which can
be purchased in the open market, are slight. It may be
well to say that in calling for vaseline, which is put out
by an individual who has the word “Vaseline” copy-
righted, the purchaser is apt to be confronted with a
stiff price. The United States government has recog-
nized this product under the name of “Petrolatum,” and
as such it is supplied by any of the petroleum companies
at lower figures. It may not be as highly refined, but
its efficiency is nevertheless satisfactory. Incidentally
the same protection can be employed where strong acid
solutions are used in staining.

These precautionary measures are well to consider,
as the trend of times is manifestly toward chemical
stains. The dominating shades employed in wood fin-
ishing have been brown and at the present time they
are brown, but occasionally have verged on black. A
peculiar fact is that the two shades, exclusive of the
reds, are dependent upon the chemical reaction which
the latter-day chemist has found for the finisher. Class-
ing them as a whole with their modifications and their
extremes, every one of them can be produced by the
use of chemicals.

Granting, then, that sooner or later such stains will
be preferred, it is well to know how to handle them
advantageously. Two strong factors confront this
method of coloring woods: One, which is ever present
in human endeavor, is the results obtained through the
minimum cost ; namely, the putting of a certain amount
of aniline dye in a given amount of water, and spread-
ing it on the wood producing a color the quickest and
cheapest way, just good enough to sell. The other, from
the fact that the industry is yet a rule-o’-thumb propo-
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sition when it comes into the finishing department.

No reader will admit that a brown color spread
on wood will give the same shade as that produced by
the lengthy, more expensive method of actual fuming.
There is something superficial about the one; no matter
how much after-fixing may have been done, it does
not produce that wholesome appearance that the fum-
ing brings forth. It has not been so long since a fuming
box was considered an expensive luxury, but today very
few concerns that rank as producers of high grade fur-
niture are without their fuming box. The fuming
process not only produces fumed oak, it produces what
is known as “English Fumed Oak,” “Stratford Oak,”
and may be used as a basis for many of the other oaks,
were it only true that the subsequent application of
chemicals and the great possibilities were realized and
understood by the artisan of today.

Granting then that the fuming box has been recog-
nized as a valuable adjunct, that the aniline dyes have
made a vast stride over the obsolete methods of juices,
extracts, or vegetable plants, we will soon enter the era
cf chemical staining. This in no way means that ani-
lines are to be superseded, for they are chemicals, com-
plex chemicals, which unfortunately are not thoroughly
understood. The writer claims that each day we are
gaining ground in the matter of understanding better
the chemical peculiarities of these delicate color-giving
chemicals. The desire to make something better, to be
a leader, is a road fraught with countless difficulties.
Few venture away from conventional methods.

Innovations in procedure are not countenanced
by many heads of industries. They fear disaster from
experiments. Enterprise, originality, personal initia-
tive by the man at the head of a finishing department,
are given little or no financial support. It is a case of
get out the work, and never mind experiments, and
thus many an idea is lost. The man feels that he has
given all that is asked of him when the daily routine
is carried out.

Again, new methods are not taken to kindly. The
usual reply is, “Our goods are selling; why should we
change?’ But there comes a time when an individual
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drifts away from the rut, and does start something. A
few people put in fuming boxes; competition has made
it necessary for many others, who wish to equal the
standard, to do likewise, and so it will be in the process
of staining. Better furniture will find a market. At-
tention to little details will find appreciation, and when
competition finally recognizes the value of detail there

will be a scramble in the effort to meet the competition,

and thus will be recorded one more stride In the better-
ment and advancement in the method of producing
good furniture.

In preparing a classification of stains for the reader
it will become necessary to generalize and to group such
that depend upon kindred mixtures for results. For
example, many stains come under the brown shades,
whether on oak or mahogany ; yet fumed oak will stand
out by itself. The mahogany and the cherry stains will
constitute another class with the distinction that those
applied to mahogany are differently constituted than
those which are applied on cherry; whereas their color
materjal may be very similar. In bringing out classi-
fications of this kind it is with the view of giving a com-
prehensive survey of all stains that are now in general
use. We believe that a thorough understanding of
the basis of the present day staining will bring the
reader up-to-date, and upon which knowledge it will
be possible to build a future along the line of the
more advanced theory of producing absolutely per-
manent, but transparent, colors on our cabinet woods.

In order to do this, we must dismiss some of the
older methods of producing colors on wood, claiming
that a stain implies the act of giving a color to the
wood absolutely transparent, and not in any way pro-
ducing a color by spreading over the surface of the
wood a solid particle, no matter how finely divided a
state it may be in. That, in our mind, would be and
should be classified as paint. There are books written
on finishing, and articles appearing in periodicals, in
which formulas and methods are given for producing
some of our popular colors by means of paint pigments.
These are mixed with oils and spread over the wood,
producing a shade not unlike that of a stained piece of
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wood, but they are not transparent, and as before said,
should not be regarded as a stain.

In the painter’s trade it would be a different propo-
gition; many old houses in perfect condition are
planned to be finished in harmony with the general
color scheme of the day. In cases of this kind, the
ground work constitutes the first coat, and the imita-

~ tion is accomplished by graining. Therefore, we do
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not disparage entirely the old methods in case of neces-
sity or where materials are not obtainable; but in pro-
duction of furniture from the raw wood we advocate
the application of the modern method of staining,
meaning the production of a transparent color that
gives to the wood the color preserving the natural
beauty and still having the appearance of being na-
ture’s product.

Broadly speaking, the four classifications will cover
all the stains now employed in the industry: Black,
brown, red and green, and probably in the order named.
In their varying shades, down to grays, they are pro-
duced along similar lines, and the same of the browns
(except in the case of fuming), the reds and the .
greens. All have a similarity. The final result, how-
ever, in many cases, is affected very much by the filler
employed. Let it be borne in mind that not too much
dependence should be placed in the filler assisting in
the production of the desired effect. Time has shown
that in the ages and the mellowing of the shade, which
only years can produce, if too much of the finish de-
pends upon the filler, the original appearance is not
maintained, and a decided difference is shown between
the flake and the pores. This is not desirable, and es-
pecially is it manifested where oil stains have been em-
ployed.

It is not our province to enter into the various con-
stituencies or peculiarities of the materials employed
in the modern methods of staining. This field would be
so vast that an undertaking of this kind would mean a
book of technical knowledge which could be compre-
hended only by those having been prepared in chem-
istry and other scientific fields. Suffice it then to say
that it be taken for granted the reader shall follow the
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suggestions and familiarize himself with this informa-
tion sufficiently to be able, from his experiments, to
become acquainted with the reaction and the results
obtained by the recommended color-giving substances;
thus verifying in his own mind the correctness of these
statements by producing on his own premises the re-
sults here stated.

A complete tabulation is not necessary to carry out
our viewpoint. Let the modern shades of Early Eng-
lish, Antwerp, Flemish, weathered oak and the grays
represent that part which we classify as black. They
are usually produced, in the cases of Early English and
Antwerp, by a black stain, modified with an orange, red
or yellow, but filled with a black filler, whereas Belgian
and Flemish are on the black and should be modified
with sufficient red to give a faint brownish tint, but are
not to be filled.

The production then of the key color is black. At
present black nigrosine is the most popular, and can
be recommended because one coat suffices to produce
the shade wanted. But in olden times this color was
produced from nutgalls, today represented by tannic
acid and iron, or any salt of iron.

Before the day of varnish, when repeated coats of
oil were used, a depth of color was obtained which gave
it that wholesome effect, the appearance as though the
wood were of that color through and through. The
reason is simple; nutgalls or tannic acid was not a for-
eign product, in fact, it was partly present in the
wood. The iron solution being watery, penetrated the
wood to a greater excess than will any single coat of
stain, carrying with it a foreign product. It is a pe-
culiar fact that any stain if made of chemicals has a
greater penetrating power than one made up of ani-
lines exclusively. Then, too, if this chemical solution is
heated or applied warm, it will penetrate farther. If
it is something that has an affinity for particles form-
ing parts of the constituents of the wood, it penetrates
still farther. This is shown in the example just given.
Again, the depth of color was greatly enhanced from
the fact that warm oils were applied and rubbed into
the wood. The oil having the effect of driving the chem-
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ical action before it and still deeper into the wood.

If the manufacturers of today would only consider
the beautiful effects that could be produced by using
the foregoing method, and then fume the wood, sim-
ply finishing by repeated coats of warm raw linseed oil,
and doing considerable rubbing, there would be a new
market, and, we claim, sufficient support to the concern
showing the enterprise to take advantage of the sug-
gestion. But today it is hurry and hurry; “get the
goods out.”

The grays referred to have a weak and greatly mod-
ified process. They simply follow in the wake of black,
but with one distinction—on many of them an abso-
ultely white filler is used.



CHAPTER XII.
SPREADING STAIN ON LARGE SURFACES.

HE staining of large surfaces requires much more
skill than on the smaller broken parts, and even-
ness is required. No matter what the cabinet

conditions are, the finishing is supposed to overcome
these. Woods presenting sap streaks, knotty and
fibrous parts are all to be stained, with the result of a
general uniformity of color. If the stain was applied
alike on all parts, the end wood or cross cutting, as
well as the sap part, would take on a much darker
color, owing to the different density and different
porous conditions that exist in these portions of the
wood.

In resinous woods, the knotty portions as a rule do
not answer to the stain application and even though
prepared for staining, they manifest difficulties that
must be overcome if there is anything like a general
uniform appearance to be obtained. In quarter sawed
oaks, and their veneers, the greatest difficulty is with
the sap. In general cabinet work, the difficulty is
chiefly in the laying of the woods, and their selection,
such as laying of white and red oak, side by side,
second growth and red oak, poorly selected figures;
laying the wood “up-tree” against ‘“down tree”, so that
when you look at a table top on one board you are
looking into the pores, and on the next one, you are
looking over the pores. If the finisher matches it look-
ing one way, when he turns the table around, he will
find that it does not match at all. This is probably the
greatest difficulty that is encountered in the staining of
woods. Many an altercation has arisen between the
finishing department and the glue room where this sort
of wood joining is performed.

In order to overcome the difficulties thus enumer-
ated, let us go back to the most common of all difficulties
that the stainer encounters—sap streaks. Now that
woods are becoming rarer the raw material is cut up
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closer, and the appearance of this unripened portion
of the wood has to be dealt with: First, for the reason
that the raw stock costs more money; and secondly,
because a good deal of money has been put into the
work before it reaches the finisher.

The following methods are recommended, and have
been found from experience to be about all that can be
done to even up the stain coat:

In water stains, if, just before the stain is to be
applied, the sap portion is gone over with a moist
sponge so that the pores of the wood are partially filled
with plain water, then the regular coat of stain in most
cases can be applied. In woods that are very porous,
and which take the stain more readily in consequence,
it may be necessary to dilute the regular stain with
water. A good deal of this may be controlled by the
amount of moisture applied with the sponge. Only
experience can get this down to a nicety.

In cases where oil stains are to be applied, the same
process is gone through, but in place of water a coat
of naphtha or turpentine, or a mixture of the two, and
in extreme cases the addition of a little japan drier,
will do the trick.

In case of spirit stains, it would be simpler to dilute
the stain, yet the above method may be applied, but
instead of using alcohol or spirits solely, about 50 per
cent of water may be added to the alcohol.

Another method which could be recommended, and
which is used a good deal in the larger factories, is as
follows: A thin glue is prepared, and one man who is
particularly adapted for detail work, is given the task
to go over all the sap parts with this thin warm glue,
which is permitted to dry before the piece reaches the
regular stainer. This man must know his work thor-
oughly, for should he put on too heavy a coat he would
create an impervious surface over which the water
stain would spread and congeal in uneven surfaces
before it would penetrate the wood.

On knotty surfaces, which as a rule take dark, and
which ofttimes present an end grain, the problem as a
rule is handled in an individual manner. If the knot
is “dead” and free from resinous matter, the glue-size
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is probably preferable, but where it presents a resinous
surface, and no water stain would be apt to take, it
should be sponged with several coats of a one-half to
one per cent potash solution, then thoroughly sponged
off with clear water. If still further treatment is
required, it can be given several coats of alcohol. As a
rule it will then answer to the stain.

In cases of veneer, such as crotch mahogany, there
is considerable danger, by any of these methods, of
lifting the end grain and causing it to check. The end
grain permits the water stain to penetrate down to the
glue coat, and in this manner the veneer, which is
naturally weak, will raise away from its backing and
become checked. It is a rather difficult proposition to
overcome, and have good results without blemishes.
In the treating of this crotch veneer use a filler made of
gum shellac and glue, which is melted on a water bath,
and then thinned with a mixture of oil (boiled linseed)
and turpentine, to which enough color material is added
to give it the right one. This is usually an oil soluble,
red and brown. This filler penetrates the pores, or
rather the end grain, and goes through to the glue coat
with which it combines, holding fast the crotch veneer.
After this is thoroughly dried it is sponged off with
alcohol which removes the filler from the outer fibers
of the wood, and leaves the outer surface in a condition
in which it will receive the stain coat. After this pre-
cautionary preparation, it only remains for the stainer
to ascertain the strength of the stain coat which is to
be applied.

Undoubtedly, the reader will ask why not use an
oil stain, or a spirit stain, on this crotch work. More
difficulties arise from the oil stain than are conceded,
for the solvents used in the preparation of oil stains
are so foreign in their make-up to the general constitu-
ency of the glue, and they have the peculiar, “pucker-
ing effect” on the crotch wood, that checking is bound
to occur. Spirit stain, as a rule, is not fast to light,
‘and again there would be the difficulties of the match-
ing of either the oil stain or spirit stain with that
of the water stain, and of getting an oil stain or a spirit
stain that has the same permanency of color that the
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water stain would have. The tendency would be that
the crotch work, so treated, would stand out in relief
from the rest of the work instead of forming the pleas-
ing homogeneous, uniform gradation of shades, which
is s0 carefully sought.

It must be understood that these special operations
are intended to be employed in the production of good
furniture. In the cheaper grades this detail work to a
certain degree is prohibitive, owing to the fact that it
consumes time, and time is money. I often question
whether the expense of one man to look after and cor-
rect these deficiencies in the wood would not be recom-
pensed by an equivalent decrease in the selling expense.
It is a fact that many shortcomings in cabinet construc-
tion design are overshadowed by a good foreman fin-
isher who produces a pleasing uniformity that covers
it all, the same as a good overcoat and hat will do for
a man.

In cases where dipping is employed, the sap parts
will come out strong unless some precaution is taken.
It has been found that it is almost impossible to over-
come the differentiation of color when stained by the
dipping process, and we have yet to find methods other
than those described that will help us, unless it be the
employment of the spraying machine, when each indi-
vidual piece must be handled and looked over just
the same.




CHAPTER XIIL
THE PENETRATION OF WOOD STAINS,

FTER the application of a water stain, there will
be more or less raising of the grain, which will
necessitate the subsequent sanding usually done

with No. 00 sandpaper. This is not the case, how-
ever, where spirit or oil stains are employed. The
smoothing of the water stain surfaces cannot be done
by inexperienced help, as they are liable to cut through
the stain surface. The application of a stain carries
with it a certain amount of practice. It must be spread
evenly, so that there will be no laps in the coat, and
must be put on heavy enough to penetrate the wood.
On the close fibred woods, where it is a difficult matter
to have the stain penetrate, it is better to give two coats
of stain to produce the desired depth of color, than to
attempt to do it with one coat. With two coats of stain,
usually the one sanding is sufficient. In light shades,
it is especially recommended that in order to get pene-
tration, the stain be applied warm. In woods that are
resinous, the sponging with an alkali is to be recom-
mended, but to avoid the discoloring of the wood by
the use of an alkali, an ounce of ordinary washing soap
should be added to the alkaline solution, four ounces of
sal soda to a gallon of water. Sponge the wood with
this mixture, allow it to dry, and then sponge off with
warm water. After this operation, the wood is suscept-
ible to the ordinary water stain.

It is a peculiar fact that when wood is kept in a
warm place, say 90 degrees F., water stain will pene-
trate it better than at reduced temperatures.

Without entering into the details or classification
of water stains, such as acid, alkaline, or neutral stains,
being the several mixtures of color materials in water,
the foregoing procedures are general. It stands to
reason that on a porous softwood surface, any liquid
that is applied will penetrate quicker, and in cases of
this kind, the application of the stain must be done

.
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without stopping. The strokes must be carried out
thoroughly to prevent piling up of color material at the
end of stroke or at the beginning. The movements
must be decisive, the brush must carry the stain freely,
but not overloaded ; that is to say, the brush must carry
just sufficient stain to fill it so that the natural cohesion
will not permit the stain to run out of the brush. In
that way, the setting of the brush onto the work will
not blot the work where the brush is first applied.

The exceptions to this rule are cases where the color
is produced by virtually flooding the work. In a case
of this kind it would be better to dip the entire piece
or its sections, and thus avoid the danger to the glue
joints and veneers. Where alcohol or oil stains are
applied the same precautions on soft woods are to be
followed. Alcohol stains penetrate quickly ; fortunately
they are not generally used, but they as well as oil
stains are usually quick of penetration, and their appli-
cation should be guarded the same as water stains on
soft woods. No provision is necessary to prepare the
wood for the application, other than the dusting which,
of course, it is understood should always be done before
any stain is applied.

Alcohol stains should be kept from the light as much
as possible, and after they have been applied the furni-
ture should be kept in dark, well ventilated places to
avoid fading which is apt to take place on these stains
when subjected to strong daylight, especially sunlight.
Their permanency depends entirely upon being pro-
tected from the air by an impervious coat of shellac.
This applies to oil stains as well. Alcohol and oil stains
should not be sanded after they have been applied. It
is considered they will not raise the grain, and these
are the strong talking points that the makers of these
stains put forth to sell them: Easy to apply, no sand-
ing necessary, and consequently a great saving of labor.
Great care must be exercised in the application of the
shellac coat not to lift the stain, and spread it about in
the shellac coat, as both color materials could again be
dissolved in the alcohol which is spreading the shellac.

Every species of wood has a texture peculiar to
itself. Each is recognized by its own characteristics.
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To retain these is just as essential as it is to color them,
and if in the staining of this wood the beauty can be
enhanced and the figures made to stand out, then one
has accomplished an important thing. It is certainly
that which constitutes a good stain. A stain coat that
will obliterate any beauty of the wood, which is appar-
ent before any finish is put on, cannot be called a good
stain. To simply color a piece of wood, to change it
from one color to another, is not what should be called
staining in good furniture. That should be classed
as painting.

The workman must know what kind of a stain will
bring out the peculiarities of the wood, he should know
how to take advantage of the fibers, flakes, and pores
by a treatment with a stain of such reaction that will
enhance and bring out the sought-for characteristics.
Take oak, with its simple application of a golden oak
stain. Note how the center of the flake remains one
color, surrounded by a circle of a darker shade with a
corresponding depth of brown in its pores. These same
characteristics are found in almost every wood. It is
true, oak is the best example. To maintain the charac-
teristics of a wood, the stain material must be abso-
lutely soluble in the vehicle employed. There can be
no precipitation, or no suspension of color-giving
particles in the stain. If, by standing, a stain produces
precipitates, then it should be allowed to stand until
every particle has settled to the bottom, and the clear
liquid drawn off. Many times the solubility of a color
is not understood, or it is affected by other color
materials employed. The raising of the temperature a
few degrees may overcome this, and as long as the
temperature is maintained, all the material of color
value may be held in solution, but the grave danger is
that the workman will permit the temperature to fall,
and before it is noticed, muddy results have been pro-
duced. Again, a stain may be produced in the summer
months, and this difficulty manifested only in the
winter months. During the day, when the steam is on,
and the building heated to 72 degrees, the stain may
appear absolutely clear, but the night may have chilled
it, and then a complaint is made, ofttimes, when it is
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too late, that the shade is falling off. Again, part of
that day’s work may be done from the first dippings
from the vat or stock solution, and later on the stain
may be drawn from that portion which contains the
precipitate, and naturally, the results are not uniform.

A good stain must remain absolutely clear at a
variance of temperature down to 40 degrees F. It is
not necessary to previde against freezing, as in the
majority of cases, any stain that will stay in solution at
40 degrees will have sufficient amount of percentage
solubility in its favor to preclude any precipitation. To
make this absolutely clear, let us take the following
example: Suppose we can dissolve a cupful of salt into
a pint of water, and get a clear solution at 60 degrees F.
We find by boiling this solution, we can add two table-
spoons of salt, and still have a clear solution. We have
raised the temperature to 212 in order to maintain the
clear solution. We know that at the 60 degrees it was
possible to dissolve but one cupful.

Now we will take the boiling hot solution and let the
temperature fall to 60 degrees and we will find that not
only has our cupful of salt crystallized out but almost
another tablespoonful has been added thereto, showing
us clearly that when a liquid is supersaturated by the
increase of temperature, we endanger the natural
amount of solid that can be dissolved at the normal
temperature of 60 degrees. This is the phenomena of
crystallization. In short, when a liquid is supersatur-
ated, and precipitation once starts, the remaining solid
held in solution is reduced far below the normal carry-
ing power of that liquid.

The reader will say to himself that many of his
formulas are given him with directions to boil the color
material. This is done, usually, for the following
reason: Certain color materials made from an earthy
or vegetable basis—earths that are treated with chemi-
cals and then allowed to crystallize—give their color
values to solutions in certain percentages in direct ratio
to their component parts.

Take for example, walnut brown. About 80 per
cent of this material is of color value, the balance being
inert matter of a brownish insoluble nature, but so
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finely divided that to a certain degree it can be carried
in suspension, but this percentage is dangerous to stain.
Therefore the formula is built upon the known per-
centage that it will give off to the water when it is
boiled, and will remain steadfast after it is allowed to
cool down to a temperature of 60 degrees, at which
time it will remain permanent. The insoluble portion
will slowly settle to the bottom of the vessel, and the
clear liquid then can be drawn off with absolute assur-
ance that it will stay clear, and no further precipitation
will take place. It must not be construed that this
liquid is of necessity a saturated solution. It merely
represents that percentage of permanent color taken
from the original amount of walnut brown.

Particularly is this of interest just now when much
of our furniture is made of Circassian, gum and
American walnut. For if we do not take care in doing
away with the insoluble portion of this walnut brown
stain, the work is apt to become streaked, spotted and
cloudy from the presence of these insoluble particles.
It might be well for the artisan to try this experiment.
After making a solution of walnut brown and pouring
off the clear liquid, pour out the insoluble dregs of the
solution onto a blotting paper, cover it with a box so
that the wind will not blow it away, and when it is
thoroughly dry, put it on a clean piece of sanded wood
and rub it across the surface. The results will immedi-
ately show him what this insoluble portion of this
staining material would do to his work if he did not
remove it from the stain.

Many of our color-giving materials have their solu-
bility greatly increased by the addition of a chemical
or an acid, acidulating the solution and by an excess of
a few per cents of acid, assuring the continual solution
of a color-giving material. However, the chemical con-
struction of stains is to be treated under a separate
chapter, and, therefore, we will not enter into the
details here. The foregoing is specifically intended
for water stains.

Spirit stains and oil stains represent merely the
dissolving of spirit soluble or so-called oil soluble
materials in their respective vehicles. Their absolute
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solution in many cases is obtained. But their nature has
been described as virtually a suspension. Especially
is this due to oil stains, for when the oil stain is applied,
the evaporation of their liquid is so quick that the color
under a microscope has the appearance of having been
sprayed, or blown upon the surface with a powder
blower. In other words, the small oil soluble particles,
through a peculiar molecular cohesion, will solidify in
minute particles which give a uniform color appear-
ance to the naked eye. Yet owing to the quick evapora-
tion of the vehicle do not penetrate the wood, but as in
spirit stain produce the color by a superficial coating
of the wood.




CHAPTER XIV.

KNOWLEDGE OF VENEFRS NECESSARY.

KNOWLEDGE of veneers is a necessity to the
finisher working with veneered goods, because
the problems presented by this class of work,

and which demand a solution, are numerous and com-
plex. Many veneer troubles are not discovered until
the goods are part way through the finishing room, and
because no one present has the requisite knowledge to
enable him to trace this trouble to its source, the
finisher finds the responsibility placed at his door, and
is compelled to confront the problem without any hope
of finding a solution.

Many of the troubles which the finisher finds arising
from veneered work either have their inception in the
early stages of the veneering process or are the result
of an inherent weakness in the veneer itself. A great
amount of fine figured veneer is very scaly. The differ-
ent layers of fiber have become separated and overlap
each other loosely like the scales on a fish’s back. These
defects in the veneer may be natural, but more fre-
quently they are the result of improper handling during
the process of cutting. These defects are difficult to
detect with the naked eye unless one is familiar with
them; but when one knows what they are, they may be
detected easily with the aid of a magnifying glass.
Then the proper thing to do is to reject all such veneer
for face work.

But veneer of this kind quite frequently finds its
way into the finishing room and is varnished and put
away to dry. In time the goods are brought out to be
rubbed, when all over the surface, running along the
line of the pores, are to be seen innumerable depres-
sions of hair-like appearance. If the varnish is only
partly dry these depressions may rub out and not
reappear for some time, but if the varnish is thoroughly
dry these depressions at once open out in bold checks.
Varnish which is not thoroughly hardened will expand
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considerably without checking. But after it has lost
much of its elasticity it will check along the line of the
scale in the veneer. Everything follows the course of
least resistance. The continual expansion and contrac-
tion of the wood, resulting from the frequent atmos-
pheric changes, make a continual strain along the
weakest parts of the veneer, which is along the line of
these scales where the fiber is broken. This strain is
carried to the varnish along the same line; and when
the varnish becomes dry and no longer is able to expand
in unison with the wood, it breaks along the line where
the strain has been greatest.

How is one to know whether these checks are in the
veneer or in the varnish only, is a question that should
be answered here. If we scrape the varnish off, it is
quite possible the checks will disappear with the var-
nish, and nothing wrong will be seen in the veneer.
This is because the raised edge of the scale has been
scraped off with the varnish, and the balance lies quite
flat and smooth. To the finisher who has trouble along
this line I would suggest that he get a good magnifying
glass and study the difference in the fiber of different
veneers. In this way one may soon learn how to detect
defective veneer. But where the finish is checked and
the cause is in the veneer there is usually a sharp raise
on one side of the check. If we draw a damp sponge
over it, this sharp edge raises quickly. This never takes
place when the finish only is checked.

Frequently the finisher is brought face to face with
another and more serious problem resulting from
checked veneer—serious because the check is not a
natural weakness in the veneer, and made doubly
serious by the further fact that the veneer did not
check until some time after it had reached the finishing
room and the goods were partly finished. This problem
would not be so serious for the finisher, and be much
more easily solved, were it not for the before-mentioned
prevailing idea that the cause of the defects must be
lurking in the immediate vicinity of the place where
the defects first manifest themselves.

Everything has a cause, and that cause is itself the
effect of some other cause; and one of the first things
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the investigator must learn is how to distinguish
between cause and effect in their relation to each other.
When veneer checks, it breaks and spoils the finish.
That is cause and effect. But what caused the veneer
to check? Shrinking! What caused the shrinking?
Drying, or the expulsion of moisture. What caused
the moisture in the veneer? This is the question that
requires investigation, and in order to get a correct
answer we may have to pass out of the finishing room
and trace the veneer back to a time before it was laid.
If we do this we may find that no effort had been made
to keep the veneer dry or make it dry before it was laid.
And then after it was laid it was rushed off to the
finishing room without any thought of what effect it
would all have upon the finish.

If anything like justice is to be done the finishing
room in the matter of veneered goods, all veneers
should be re-dried before being laid, and they should be
laid in such a way that the moisture from the glue will
not swell the veneer before it is put under pressure.
If the veneered stock is put into the press before the
moisture from the glue has had a chance to enter and
expand the veneer, there will be no trouble from this
source, provided the veneer was properly dried before
being laid. Veneer cannot expand under the heavy
pressure necessary to properly lay veneer. Not only
this, but when the stock is hastened into the press,
instead of the veneer taking up the moisture, the hot
cauls will drive it into the corestock where it can do
no harm.

The utmost care should be exercised to see that
veneered work is properly and thoroughly dried before
entering the finishing room. It is a common practice
in some factories, where trouble with veneer checking
is experienced, to send the goods into the finishing room
with instructions to the finisher “to get a coat of some-
thing on at once to keep them from checking.” No
greater fallacy was ever breathed. If veneered work
will check if exposed to the air before it is finished, it
will check after it is finished, no matter how carefully
the finishing may be done.

It is true that if heavy lumber in the green state
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were submitted to a rapid drying process without some
protection for the surface, the outside would check
because it was drying and shrinking faster than the
inside. In the case of drying such lumber it is cus-
tomary to afford protection to the outside by allowing
moisture in the surrounding atmosphere until the whole
substance is heated uniformly through. Then the
process of drying may be allowed to proceed without
danger, because it will proceed uniformly throughout
the whole substance.

But in the case of veneered work it is a different
proposition. The inside of the stock is already dry, and
only the outside is to be made dry, consequently there
is no advantage in doing anything that will retard the
drying process. In fact to do so merely means to heap
up trouble for the future and prolong the day of reckon-
ing—and when that reckoning comes, all accounts must
be settled with interest.

As before stated, veneer that will check before it is
finished will check afterward, and then it will do it at a
time when great damage to the finish will result. All
checked veneer is hard on the finish, but veneer that
checks after it is finished destroys the finish entirely.

When veneer goes bad and destroys the finish the
finisher is confronted with the problem of how best to
remedy the defect and make the goods pass. To repair
checked veneered work, such as has been here
described, proceed as follows: Rub the varnish down
with oil and pumice. Oil is preferable to water because
the latter will get in the checks and increase their size.
In case of mahogany and other woods that have been
stained with a waterstain, the water will dissolve the
stain and leave a faded margin around the check.

After the varnish has been rubbed down, allow the
article to stand for a few hours in order that as much
oil as possible may ooze out of the check. Then apply
a coat of very thin white shellac. This shellac should
not be heavier than about one pound of gum to the
gallon. This must be applied as rapidly and with as
little brushing as possible, otherwise it will streak with
the brush; these streaks will necessitate a lot of work
sanding them out. If the operator merely brushes it
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enough to put it on he will find that it will flow out and
not leave laps. Shellac as thin as one pound to the
gallon has very little body, and when the solvent has
evaporated there is not enough left to make a serious
lap. But the solvent will cut rapidly into the varnish
below and if the brush is drawn across it after it has
become soft from the action of the solvent, it will leave
ridges. The object of putting on this shellac is two-
fold: First, to neutralize the oil that may remain in
the checks, and second to seal the pores of the wood
surrounding the checks and hold up the varnish better.

After the shellac has been put on, let it dry from
12 to 24 hours. Sand lightly with very fine finishing
paper and apply a good coat of varnish. If the checks
are very fine and not deep, one coat of varnish will
usually be sufficient, but if the checks are bad, more
coats will be required. Where only one coat of varnish
is applied, the utmost care must be exercised in rubbing
because if the varnish is rubbed through to the old
varnish below, it will show a patch.

THIN SHELLAC
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CHAPTER XV.

PROCESS OF STAINING VENEER WORK.

LL veneered work does not require the same
treatment preparatory to staining. Walnut and
Circassian should be finished with fine sand-

paper in order to insure a clear finish. These woods
are usually stained with an oil stain if they are stained
at all, and therefore no grain or fuzz is raised. But
if the goods are finished with a coarse sandpaper a fuzz
will be raised into which the stain will penetrate in
such quantities as to detract from the clearness of the
finish.

The clear, transparent finish that brings to view all
the finer markings of the wood depends almost as much
on the way in which the wood is prepared to receive the
finish as on the process of finishing itself. Especially is
this the case with golden oak and other oak finishes that
are made with a very dark stain. Not only this, but the
depth of color can be made to vary by finishing the
wood with different grades of sandpaper to such an
extent that one who is not in the secret would believe
that entirely different stains had been used. The
coarser the paper used to finish the wood the darker
will be the effect produced by the stain; and the finer
the paper used for the final finishing the more clear and
transparent may be the finish. This applies to solid
wood as well as to veneered work. Mahogany, both
veneered and solid, is seriously affected by the way in
which it is sanded.

The process of cleaning up mahogany and other
woods that are to be stained with a water stain, is
somewhat different from the process required for
woods to be stained with an oil stain. Nearly all
mahogany, and especially African mahogany, is very
fuzzy and requires the exercise of all the known arts to
get it perfectly smooth so that it may receive that
beautiful transparent finish that shows up all the fine
markings of the wood, which have made this wood so
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popular. So troublesome has this wood been that many
schemes, not conducive to the highest quality of finish,
have been resorted to in order to make it smooth. Some
have gone so far as to use a thin glue-size on the wood
to stiffen the fuzz so that it might be cut off with fine
paper. But this should never be done. No matter how
small the quantity of glue, it will not all come off with
the sanding unless one goes deep enough to raise other
and equally troublesome fuzz, and the stain will lift the
glue, and both combined will make a murky surface.

Others again, realizing the danger of the glue-size
on the one hand, and on the other the danger of the
filler gathering in this fuzz and making an equally bad
job if it were not taken off, have left the fuzz on and the
filler off, and have gone to the extra work and expense
of applying several extra coats of varnish to fill up the
pores and insure a clear transparent job. But this is
no longer necessary. If one will proceed according to
the following directions, trouble from this source will
be reduced to a minimum, if not entirely eliminated:
When the wood is ready for the final sanding moisten
the surface with clear water, putting it on with a
sponge. This will raise the fuzz, so that when it
receives the final sanding with fine paper much of the
fuzz will be cut off. Then stain the wood. This stain
will also raise some fuzz, but not so much as was raised
by the water. After the stain is thoroughly dry apply
to the wood a coat of very thin shellac, not more than
one and one-half pounds gum to the gallon of solvent.
The shellac will stiffen and hold erect whatever fuzz
remains, and unless -the wood is unusually soft and
spongy will enable one to sand it as smooth as polished
glass.

In this sanding, as everywhere else where good
results are desired, care must be exercised. Very fine
paper of the best quality should be used for this pur-
pose. If one sands too deeply the work will have a
faded appearance in places. To enable one to do the
work more evenly, especially on large surfaces, a soft
sandpapering block will be of great assistance. Thick
felt, such as is used for water rubbing, cut five inches
long by two wide, makes a fine block for this purpose.
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Should any places require sufficient sanding to give
the spot a faded appearance, apply a second coat of
stain to the place thus sanded, and wipe it off when
about half dry. When thoroughly dry apply a coat of
the thin shellac. In putting on this second coat of
shellac be careful and cover every spot touched by the
second coat of stain, otherwise the stain will show up
unevenly after the piece is finished.

Permit me here to lay emphasis upon the necessity
of having this “wash” coat of shellac very thin, other-
wise it will clog the fibers of the wood surrounding the
pores and prevent the filler taking a good hold. All
that is required is a sufficient amount of gum in the
solvent to hold the fuzz stiffly erect in order that the
sandpaper may cut it off.

The writer is aware that in advocating the sponging
of veneered work with water for any purpose what-
ever, he is treading upon ground on which have been
fought many battles between the finishing rooms and
the veneering departments. In entering upon this field,
I do so, not for the purpose of conflict, but in the hope
that many years’ experience and very careful observa-
tion may result in throwing some hght upon a very
vexed question.

In the first place, I take for granted that the finisher
who sponges his mahogany veneer before staining is
anxious to know if sponging is injurious, and is willing
to discontinue the practice if it can be shown that
it is so.

I also take for granted that the veneer man is
equally desirous of getting at the truth of the matter,
so as to know whether blisters and other defects which
develop in veneered work after it reaches the finishing
room are the result of the practice of sponging, or in
consequence of some oversight on the part of the veneer
room, and if the latter, that he may adopt the necessary
means to prevent a continuance of the defective work.

The usual cause of trouble from this source are
“blisters”’—the name by which loose veneer is known
when it raises from the corestock. It frequently hap-
pens that stock will pass through all the various
processes from the veneer room to the finishing room
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without any loose veneer being detected. But almost
immediately after the goods have been sponged or
received a coat of water stain, the veneer is seen to
blister in places, and, of course, the man who has not
been trained to delve to the bottom of things at once
comes to a conclusion, based upon a superficial view,
and says the stain or the sponging caused the blister by
softening the glue and loosening the veneer.

That the water used in sponging or staining was
the immediate cause of the veneer raising in a blister
there can be no doubt, but it would never have raised
had it been glued to the corestock. When we look at
the matter calmly, and without prejudice, we will see
that it is not a reasonable contention that the quantity
of water used in sponging or staining could in a few
minutes penetrate the veneer and glue to such an extent
that the latter loosens its hold and allows the former
to raise. And if it cannot do this in a few minutes it
can never do it because, after a few minutes in the
.emperature of the average finishing room, the moisture
has largely evaporated. Instead of the moisture which
is still in the wood penetrating deeper to affect the
glue, it is being drawn out and vaporized by the
atmosphere. ‘I have heard the argument frequently
advanced that if veneered work has an inherent weak-
ness, then everything possible should be done to prevent
this weakness manifesting itself. Here, again, a super-
ficial view gives this the appearance of being reason-
able; and it would be a reasonable proposition if time
alone could heal the defect and strengthen the weak-
ness. But such is not the case. Time is against it, and
if we do not do something to detect these defects in the
early stages of the finishing process, time will reveal
them for us and do it in a period when it will cost
considerable to right the wrong.

If there are those who still believe sponging will
injure veneered work, here are a couple of experiments
for them to try: Select a piece of veneered work that
you are positive is perfectly sound. Sponge this piece
with water every half hour until you can pull the veneer
off. By this time I think you will be ready to admit
that one sponging or one coat of stain will not do any

|
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injury to good veneered work that will be perceptible.

The other experiment is this: Take a veneered
board and a pail of water. Pour into the pail of water
a sufficient quantity of stain to give it a deep color.

This color will enable one to detect the distance it pene-

trates into the wood. Take a brush or a sponge and
apply to the veneer a coat of this colored water. Put
it on heavy, many times heavier than would be done in
the ordinary course of staining or sponging. After it
is dry sand or scrape ‘he surface until all signs of the
stain have cdisappeared. When this has been done it
will surprise many to learn what a short distance it
penetrated into the veneer. One must come to the con-
clusion that the primary cause of loose veneer is much
deeper than this.

We think we have shown that no harm results from
sponging veneered work, and we might enumerate a
few of the advantages to be gained from this practice
in the preparation of both solid and veneered work for
the finish, apart from the raising of the fuzz.

Mahogany, with the exception of Cuban mahogany,
is very soft and easily bruised. It is asking too much
that this wood pass through all the various processes
from the dry kiln to the finishing room without receiv-
ing any bruises. If nothing is done in the process of
cleaning up this wood to bring these bruises back the
surface will be cleaned off to a level with the bottom of
the bruises, and when the stain is applied, if a water
stain is used, the bruises will swell up and leave raises
on the wood. If an oil stain is used these bruises will
not likely manifest themselves until the finishing
process has pretty far advanced, perhaps not until they
have passed through the varnish room and the goods
are being brought out to rub. During the weeks that
the goods have been in the finishing room the expansion
and contraction of the wood caused by atmospheric
changes have relaxed the tension of the fibers in the
bruised part, and they have endeavored to resume their
normal condition, and raise higher than the surround-
ing fibers, owing to the others having been cut down in
the scraping or sanding. Had this wood been sponged
with water some time during the process of cleaning
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up, these bruised parts would have been swelled out to
their normal condition, and, if too high, they would
have been cut off to the proper level.

In cleaning up mahogany or other soft wood that
has been shaped or run through the sticker, sponging
is of incalculable benefit. The rapidly revolving knives,
no matter how sharp or well adjusted they may be, and
the rollers through which the wood passes, are certain
to make indentations in the softer woods. Unless some-
thing is done during the process of cleaning up to bring
these indentations back, they will show up after the
goods are finished.

It is not an uncommon thing to see O. G. drawers
and other shaped work, such as rolls of beds and mirror
frames that have been veneered, showing up these
regular indentations. These marks are not so pro-
nounced if the body of the article in question is made
of some hardwood, such as birch or maple, because
these woods do not bruise easily. But a great deal of
veneering is done on whitewood and basswood—woods
that are very soft; and, under the mistaken idea that
the veneer will cover up all defects, no effort is made
to clean up the core before the veneer is laid.

In order that goods may be given a good finish at a
minimum cost in the finishing room, it is imperative
that everything be right when the goods reach that
department. The object of finishing is to draw out and
enhance the natural beauty of the article finished, and
this can be accomplished only when there is some
natural beauty to enhance. The same force or power
that reveals and enhances the natural beauties of the
wood will show up with equal distinctness any defects
that may be present. After an article is cleaned up,
and ready for the finisher, no one can tell whether care
has been exercised in the preparation of the corebody
for the veneer. But with each succeeding application
after the finishing process has commenced there is a
gradual unfolding, alike of beauties and defects, and it
is then that any neglect or carelessness on the part of
the woodworker will manifest itself.




CHAPTER XVIL
PREPARATION OF CROTCH VENEERS.

ONSIDERABLE trouble is experienced at times
with crotch veneer that has chipped during the
cutting. Little particles of the veneer are broken

out, but it is not advisable to scrape the whole surface
down to a level with the holes because that would make
the veneer too thin, and perhaps result in scraping
through in places. Various methods of filling these
holes have been tried such as burning shellac gum into
them. But this plan is not satisfactory because burnt
shellac is not sufficiently transparent. A number of
wood finishing supply houses have placed on the market
a transparent cement by the aid of which these defects
in crotch veneer, together with all kinds of chips and
bruises, may be repaired so perfectly that the most
careful search will fail to find them after the goods
are finished.

The tools necessary for the work are a spirit lamp
and a knife. Any narrow piece of steel or iron that is
heavy enough to hold heat for a minute will answer
the purpose of the knife. The best tool for the purpose
is made by grinding the edges of a putty knife until the
end of the blade is about three-eighths of an inch wide.
It is necessary that a spirit or alcohol flame be used,
as any other flame will discolor and destroy the trans-
parency of the cement.

The proper place to do the cementing is in the
cabinet room at the time that the wood is being cleaned
up. The earlier the defect is discovered and repaired
the better. The first thing to do is stain the hole with
some of the stain in which the goods are to be finished.
Stain will not “take’” over this cement, and as the latter
is transparent, it is necessary to stain the cavity
before filling, in order that it may have the proper color
after it is finished. Stain a wide margin around the
cavity to prevent cement coming in contact with the
white wood, when putting it in or sanding afterward.
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If the cavity to be filled is not large, the knife should
be heated over the flame until sufficiently hot to melt
the cement when held to it, and when enough has been
melted to fill the hole it should be pressed in with the
knife. If possible, take up a sufficient quantity the
first time to fill the hole, because if the first lot becomes
hard before the second lot is put in, a perfect union
between the two lots may not take place, and the last
lot may chip off.

If the hole is large a better way would be to hold
the lamp on its side and bring the cement in direct
contact with the flame and as the cement melts allow
it to drop into the cavity until the latter is full. When
cooling, but while yet in a soft, pliable condition, the
cement should be pressed firmly into the cavity to
insure it obtaining a firm hold of the wood, and to
destroy any air bubbles that may have formed. When
the cement is hard, cut off the surplus with a sharp:
chisel and sandpaper.

But it sometimes happens that defects of this kind
escape the attention of the man cleaning up the wood,
and are not detected until they reach the finishing room
and receive a coat of stain. When that happens, the
better way would be to allow the goods to proceed until
they have received a coat of varnish. If an effort were
made to remedy the defect at this stage, it might result
in making matters worse by cutting or sanding into the
stain. If it is delayed until a coat of varnish has been
applied it may be proceeded with without danger from
this source. But when sanding over the varnish, a
little linseed oil or benzine should be used to prevent
the sandpaper burning or scratching the varnish.

A good alcohol lamp may be made from an ordinary
machine oil can. Cut off the end of the spout leaving
only about one and one-half inch of the larger end.
Ordinary cotton twine may be folded up to make a
wick, if nothing better is at hand.

When using the lamp do not allow the knife or the
cement to come in contact with the wick, because if the
wick becomes dirty it will smoke and smudge the
cement and destroy its clearness.




CHAPTER XVIIL

DIPPING OR TANKING STAINS.

material to be colored, is found to be expedient
_ in many lines of manufacture, such as in fac-
tories where small parts are used, or where small
pieces are manufactured, toys, checkers, piano and
typewriter keys, handles, and all similar parts. These
can be colored much more uniformly and cheaper when
subjected to the dipping process.

Considerable uniformity can be maintained pro-
vided certain basic facts relative to the material are
employed. Spraying will produce the same effect until
the stain is completely consumed; this cannot be said
for a dipping stain. The dipping method is an eco-
nomical method as far as labor is concerned, and a
speedy method where the articles dipped are not too
large. The one difficulty, and the one question that is
sought to be cared for, are the methods to keep the stain
of uniform strength throughout the manipulation, so
that the last piece dipped will have the same color as
the first piece.

It is a peculiar fact that one color, that is, one color
material, may have a greater affinity for the wood than
another. Thus it is this particular component is
exhausted much quicker than some of the others, so
that after a dipping stain has been used for some time,
the shade is so gradually changed it is not noticed at
the time, but when the first piece is compared with the
last piece there is quite an appreciable difference. In
many things that are dipped, such as stepladders,
handles, toys, this may not make much difference, but
in furniture it should not be the case, and, by the simple
methods which will be given, can be avoided. Suppos-
ing a man were dipping children’s furniture, and a
hundred sets were to be run through. Naturally the
little table would go first, then possibly the chairs next.
It might so happen that a fair degree of uniformity

DIPPIN G or tanking stains, that is, immersing the
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would result, but unless the stain is kept up to standard
some parts of that set are very apt to be lighter, that
is, of a lighter shade than those dipped at first.

Another peculiarity of dipping stains is the fact
that on hardwood the color will exhaust proportionately
quicker than on soft woods. This, because of the fact
that on the hard woods less vehicle is absorbed than on
the soft wood. In dipping a soft wood the vehicle pene-
trates farther but leaves color particles more on the
outside. While it is not absolutely correct to say “color
particles,” it is nevertheless the case, and of interest to
note that the moisture precedes the color.

Dipping stains are usually made of oil, or water as
a vehicle. By oils is meant turpentine, benzoles, and
the various naphthas. To those not acquainted with the
dipping proposition it might be well to say that it is a
quick way and a very good way. The care taken is pro-
portionate to thequality of the material manufactured.
Cheap goods are simply dipped and passed along on a
draining board which permits the excess stain to run
back into the tank. Better goods should be wiped clean
to avoid runs. It ofttimes may be necessary to make a
dipping stain a trifle stronger than where it is applied
with a brush. It will be seen usually that this is neces-
sary because the stain is not worked in.

If it is a water stain, many may have misgivings as
to the effect on veneers and glue joints. These can be
dispelled easily because the article is simply immersed,
and immediately withdrawn, and in these cases, a hot
dipping stain, when made of water, is better than a cold
dipping stain. First, it penetrates more readily, and
second, it dries quicker. The wiping off on hardwood
especially is to be recommended to overcome any pos-
sible air cells or patches that might not be covered when
the immersion is done quickly. Thus it would tend to
make a uniform job. It must be remembered, however,
that a stain applied cold will not give as dark a color as
one that is applied hot, for it is readily understood that
the hot mixture penetrates deeper and in consequence
deposits more color.

In a water stain it does not matter what shade or
what kind of wood is to be dipped, it is merely a case of
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establishing the strength in accordance with the
method to be employed; that is, whether it is going to
be used cold or whether it is to be kept warm by a
steam coil or a steam jet. One thing is certain, a stain
‘should be kept at uniform temperature so that the pene-
tration is uniform.

Again, the material to be dipped should be of uni-
form temperature. Raw material should not be stored
in a cold room and then brought in to be dipped. There
would be some disappointment, especially on hardwood.
if this were undertaken. A steam jet in a large vat
works satisfactorily but not so well in a small vat.
There is a certain amount of condensation which adds
materially to the amount of water. A certain amount
of water follows steam, and if the pressure is low,
there is apt to be quite an amount of water added to
that in the vat. The diminishing of the water by the
dipping process is carried on in a direct ratio with
the color materials, and these can be kept up to stand-
ard as we will shortly see.

Consider an oil stain. For example a golden oak,
the color of which depends largely upon asphaltum
varnish, oil yellow and oil black. It will be noticed
that the yellow on many woods gradually will become
less noticeable; in short, it is exhausted quicker than
either the black or the asphaltum component. If it is
desired to keep the oil stain warm it can be done by
means of a steam coil, and on good furniture it is more
necessary to wipe than on cheaper materials. Where it
is to be wiped clean the stain should be stronger or
the immersion longer. Manufacturers of asphaltum
varnish of late have been selecting their material so
that a richer and more golden color is obtained than
heretofore. It is sold as asphaltum varnish for making
golden oak stain. Some call it standardized asphaltum,
which name covers the two requisites of the material
for producing stains: First, the color, and secondly,
a uniformity of strength, so that a given amount of
asphaltum will always have the same color value as
the preceding lot. The maker of stains has simply to
specify what he wishes this asphaltum for, and he can
readily find it in the market.
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Now that the two colors, here referred to, have
doubled and trebled in price, it might be of financial
interest to those using golden oak stain to investigate
this method of producing it. Those who are making the
grayish cast of golden oak will find that the asphaltum
with the black will give them the desired results. Any
innovation in a method meets with a certain amount
of opposition by those who have been following a
beaten path. All kinds of criticisms are heaped upon
the idea. The spraying machine is an example. No
new method ever received such a chilly reception as did
that. Unquestionably, if one would suggest to a factory
which never did any dipping, to dip its work, the same
reception would be in store for the method.

It is not claimed that everything and anything can
be dipped. Common sense tells us that. But there are
hundreds of small pieces manufactured that can be sub-
jected to the dipping process at quite a saving of time
and laoor, with probably better results than where an
attempt is made to do the staining with a brush.
Brushes cost money these days.

Undoubtedly fault will be found at once as to the
possibility of keeping a general uniformity of color,
but this is easily handled in the following manner.
When the strength has been ascertained, the vat pre-
pared, either for oil or water stain, and all the tests
have proven that the first immersion gives the desired
color, the standard is then kept by proceeding as fol-
lows:

A cylindrical vat is filled with the original liquid,
or a large test tube would make a very practical con-
tainer, securely corked and labeled as the standard.
Strong solutions of known strength are prepared of
the different components of the stain. Then we proceed
to dip, and after the process is continued a sample is
removed from the vat and compared with the original.
If it has fallen off at all, it will be noticed immediately
when held up to the light. A delicate test is to watch
the effect of a few drops of this material on a clean
blotter. It will be noticed that as it spreads on a blot-
ter the different colors will form a circle, the stronger
color penetrating out into the blotter farther than the
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weaker color. These rings will tell you at once by com-
parison which color is exhausted the most.

From these comparative tests we realize that the
stain is not up to the original test. Although the work
being dipped may not yet manifest the discrepancy,
the stain having run down, the balance left in the vat
can be brought up to standard. The sample taken from
the vat is carefully measured out in a cylinder, and the
quantity in the tank figured up. The tanks are usually
square, and by ascertaining the amount of cubic inches,
dividing this by the amount of cubic inches in the
gallon, the number of gallons in the tank is established.
Granted that our cylinder holds a pint, this is brought
up to strength by adding from our standard solution
stock enough of each color so that by comparison with
the solution in the thin tube the color is identical. Then
if the amount has been carefully kept track of, that is,
the amount of the solution added to the pint, and is
multiplied by eight, there being eight pints to the gal-
lon, and this multiplied by the number of gallons in the
tank, the amount of stock solutions to be added is
given. This added to the liquid in the vat will bring
up the stain to its original strength.

This is not a long procedure, nor is it a difficult one;
in fact, it is an interesting problem for the foreman
finisher. The same proposition will confront him when
he comes to increase the amount of stain in the vat.
Take a vat of 25 gallons; when it runs down so that
it no longer covers the materials that are to be dipped,
the quantity of stain will have to be increased. It
might be an easy matter to simply make up another
‘batch of stain and fill the vat to the required depth;
but when a stain has been used so long that the quan-
tity is reduced—where the tank needs filling—it is
apt to fall below par, and before adding new stain to
it, it first should be brought up to strength. I know
of no stain that becomes stronger in the dipping proc-
ess, but should such a proposition arise, it is an easy
matter to reduce it by the addition of more vehicle.

An oil stain containing much naphtha is of more
or less danger owing to its vapors, and an open blaze
‘should not be permitted in close proximity, nor should
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an open flame be on any floor below a dipping vat
where oil stains are employed. Naphtha vapors are
heavier than air and follow the floor rather than rise
to the ceiling. Naphtha vapor will run along the
floor, following a current of air down an elevator shaft
and to a fire room, and in this manner a sudden blaze
may be caused. Good circulation is necessary, and
should be of such strength that the vapor is brought out
of doors in the shortest possible time. When the vat
is not in use, provision should be made to draw off the
oil stain into air-tight cans, for if allowed to stand any
length of time, enough of the light oils may evaporate
to cause a material change of color.

Small pieces for staining can be handled in baskets
or cages that can be closed, made of wire, the mesh
just small enough so that the pieces will not fall
through. This wire cage is immersed in the tank,
and worked up and down, so that the liquid penetrates
and touched all pieces. It is then pulled up and swung
over onto the dripping board which leads back to the
tank. Where the stain is hot, it will be found the pieces
are practically dry in a few minutes. The basket is
opened and the contents dumped onto the upper end of
the dripping board from which it readily can be re-
moved in a few minutes, without the dye being affected
in any way. This dripping board acts as a drying
board, from which the stained pieces can be shoved
into carts for the next operation. In case of caster
wheels, or small parts that are to receive a polish,
directions will be found in this book for producing an
inexpensive polish by tumbling them.




CHAPTER XVIIL
IMPORTANT FUNCTION OF FILLER.

FTER the preparation of the wood, through the
sanding and sponging process, the next step is
Filling. Proper filling of the wood is as im-

portant as any one of the details that go to make the
finish.

It might be said that all woods are filled, modified,
however, by stating some are filled with a liquid filler,
some with an absolutely transparent filler, and others
with a paste filler. Woods like gum and Circassian
walnut come in the class of transparent fillers, by which
is meant oil, shellac, or one of the many modern prod-
ucts of the varnish factory. Before the discovery of a
filler, repeated coats of drying oil were rubbed into the
wood.

Then came the era of shellac. The finisher should
remember that while shellac makes a very admirable
first coat finish, it should always be applied thin, as it
does not form the best adhesion either to the wood or
the subsequent coats of varnish.

When shellacs are used with the idea of constituting
a filler coat, they should be applied thin, two thin coats
being preferred to one heavier coat, and should be
sanded smooth. The wood then will be ready for its
subsequent finish. On porous woods, it is better to use
a paste filler, preferably made from a floated silex
base, than either a shellac or liquid filler. The object
is to fill the pores with material that will neither ex-
pand nor contract through the different temperatures,
or atmospheric conditions.

Here let it be understood that experience has taught
us that any vegetable, such as the various starches,
which have been used in years gone by, is a mighty
poor filler at the best. Whiting, China clay, resins,
lime or flour should not be considered up-to-date mate-
rials. For let it be understood that a good filler is
made up of something that neither shrinks nor absorbs
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any of the vehicle that may be used to spread it and
hold it to place. It must be impervious to water. Tem-
perature should have little or no effect. It must be a
material heavy enough in specific gravity to obviate the
carrying with it of air cells into the crevices or pores of
the wood. These air cells will afterward permit the
settling of the filler. The entire finishing process will
be completed before this will manifest itself. To the
writer’s mind, there is nothing that will take the place
of floated silex.

The addition of color material should be only of
such quantity as absolutely necessary to produce the
shade desired, and in such cases colors ground in oil
are preferable, as the grinding process intimately mixes
the oil with the color particles of the pigment employed,
and in such case reduces the bulk of the color to the

" minimum. Compactness of a filler is the desired object.

FOREMAN MUST
UNDERSTAND
FILLERS.

Liquid fillers, such as those made up of oils and
resins, into which have been ground various earthy
products, are on the market, and usually found in paint
stores, either as natural or colored, according to the
woods and finishes for which they are desired. They
are neither a liquid filler nor a paste filler, but might
be said to be the paste filler thinned, ready for the
brush, when stirred.

These fillers are adapted to many cases of finishing,
where the artisan has not the material at hand with
which to prepare his own filler. In the larger plants it
is necessary for the foreman to thoroughly understand
the coloring and preparation of the filler for the par-
ticular finish that is being produced.

In this treatise, with each stain formula given there
will be found an indication of how to color the filler
for each particular finish, which, together with this
general outline of fillers, will enable the reader to com-
prehend and understand the procedure he should fol-
low.

That the filler plays a large part in the production
of the color effect, especially in the oaks, is known to
every finisher. Filler must be in harmony with the
stain, but if it is too radical in shade, it becomes freak-
ish and, when the wood mellows down, shows that it
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is not a part of the staining operation, but it is apparent
it is applied to the wood in solid form and, in short,
does not affiliate itself with the general desired results.

In such finishes as antique oak, Flemish, bog, mala-
chite green, forest green, cathedral, Early English,
Antwerp, Belgium, baronial, Dutch brown, English oak,
golden oak, tobacco brown, silver oak, gray oak, Kaiser
grey, oriental, sixteenth century, drift wood and others,
the filler plays an important part in the results.

Each and every one is produced to harmonize in
color effect with the general style of the finish. It is
not uncommon, especially in matching products of other
finishers, to have the correct match as far as the stain
is concerned, only to ruin all the efforts by making the
wrong colored filler. It is well for the artisan to have
a small magnifying glass with which to thoroughly in-
spect the filler of the sample that he is trying to match.

Under the chapter Matchings, and in the procedure
there given, will be found valuable hints on how to
recognize the color in a sample of finish brought in for
matching.

It will easily be seen that it is absolutely essential
to have a knowledge of the procedure necessary for the
production of a good, reliable filler. Leaving aside the
question whether it is best from a financial standpoint
to buy the silex filler in paste form or to buy it in the
dry form, the artisan should know how to proceed to
prepare his filler for any particular style of finish.

In cases where the paste filler is at hand, as stated
before, stir in colors ground in oil, such as recom-
mended and such as were found to produce the desired
shade of filler. When the dry silex is to be used, stir
into the silex boiled oil and turpentine of sufficient
quantity to make a homogeneous paste of the consis-
tency of a very heavy paint. Then the color is thinned,
generally using nothing but turpentine. When this is
80 you can pour it out of the can, stir it into the paste
filler until the same becomes of a uniform color, a ho-
mogeneous mass, when it is ready for thinning with
naphtha.

Filler should be stirred continually when being ap-
plied. It should be rubbed crosswise of the pores.
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When filler in drying settles in the pores it is an indi-
cation it has been thinned too much. If filler lifts, when
wiping off, it is an indication that not sufficient binder
is in the mixture. In that case the addition of a half
pint of japan to the gallon of filler will overcome the
difficulty. In the preparation of filler for such finishes
as Antwerp, bog oak, Flemish, Belgium, Early English,
a black filler only is employed. This requires nothing
more than drop black, ground in oil. Drop black is
much superior to lampblack, and it is only necessary
to use quantity required to give the silex a black color.

In such finishes as baronial, cathedral, Dutch brown
and sixteenth century, the fillers are usually colored
with Van Dyke brown. The same effects can be pro-
duced, however, by using burnt umber and toning it
down with black, or black and an orange, but the most
economical that we have is a Van Dyke.

It will thus be seen that the majority of fillers on
the oaks are made with black or brown, the only differ-
ence being that the strength of color varies. In the
greens, chrome green is employed. In the case of forest
green, equal parts of chrome green and drop black are
used, and in some tases a small percentage of brown.
In the olive oak, which is another finish that is used
more by chair manufacturers and fixture concerns, the
green is produced by the stain, but the filler is black.

In general, the use of silex, colored to match the
style of finish, and thinned with naphtha, is a general
procedure. Where large quantities of filler are made
and used, a saving can be made by the employment of
mineral turpentine, which costs about one-third as
much as regular turpentine. Where this is employed
it is well to use about four ounces of cheap rosin var-
nish so as to keep up the binding qualities that would
be had where boiled oil and regular turpentine were
employed.

Silex might be likened to powdered glass. Spread
over the surface and into the pores by means of the
liquid vehicle, which has just sufficient adhesiveness to
hold the filler in place, there can be no shrinkage in
the material. When the work is cleaned up, the excess
moisture removed and the filler thoroughly dried, it
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holds its place and form, and the subsequent finish re-
mains where it is put.

The present style of the many so-called Mission
finishes calls for a light colored filler, especially in oaks,
the pores of which have been extended by the wood
having been first sponged, sanded and the pores opened
with a picking brush. The effects produced by giving
the fillers various shades ranging from absolute white
through all the grays, greens and browns, are in many
cases very pleasing to the eye. The gray oaks lend
themselves particularly well for this sort of treatment.
These finishes are known under many different names,
but are usually finished in waxes. The best procedure
is to use a strong water stain which will give the color
deep enough so that when the lighter filler is used
there will be some difference between the stained wood
and the color of the filler. The effect is striking; a
good clean job will not permit the filler to be smeared
over the wood. Where an absolute white filler is de-
sired, and where the wax is to be the finish, it is well to
give the work a very thin coat of shellac, and then mix
carbonate of zinc, known to the trade as zinc white,
with wax, and rub it across the pores until they are
thoroughly filled. Let this work stand for 24 hours,
then apply second coat of wax, bringing it to a polish.

Where a gray filler is desired this same procedure
can be followed, merely coloring the white with dried
drop black.

Filler should be applied only after the wood has
been thoroughly prepared, sandpapered, cleaned up
and dusted. Emphasis to be placed upon the “cleaned
up,” which means that no finger marks from previous
handling should be allowed to remain. It should be
dusted so that all the fine particles arising from the
sanding are removed before the filler is applied.

The filler should be of the consistency of a varnish,
applied with a good brush, rubbed well into the grain
and pores of the wood. When the filler is fairly well
set, which is when it begins to show flat, rub it into the
wood with a pad, always rubbing across the grain.

For spindles and long turnings have a long strip
of leather to draw back and forth around the work.

MISSION
FINISHES
DEMAND LIGHT
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APPLY FILLER
AFTER WOOD I8
“CLEANED UP.”
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Fill only as much surface at a time as you can wipe off
before it sets too hard to rub off without rolling up.
Wipe off with tow or excelsior or rags all the filler ex-
cept that which is in the grain or pores, and be care-
ful to have all the grain and pores level, full of the filler,
because upon that feature the success of your work
depends. All rubbing and wiping must be done across
the grain. Give the filler all the time to dry you can,
but never less than 36 hours, especially when the grain
is rather open. When dry go over it lightly with No. 0
sandpaper to take off every particle of filler left on the
surface. The cleaner you wipe off the filler the cleaner
the finished job will be.

If you want to do high grade work it is well to ex-
amine the filler surface with a magnifying glass to see
if the pores are well filled and no pinholes visible. If
there are such defects, it is best to go over the surface
with a filler a second time, but have it of thinner con-

. sistency than at first, and repeat the operation of rub-

bing, wiping off and sandpapering.

An exception to the general rule of filling, and it
might be said of staining, is that of the production of
golden oak, as employed by many of the larger furni-
ture factories, showcase and school equipment com-
panies. The stain is produced by the use of asphaltum
varnish, augmented by the addition of oil soluble black
and yellow as will be found in the chapter on Stain
Formulas.

This stain is spread over the sanded and dusted
work in such an amount as to leave an almost black-
brown coating, which is permitted to set from 15 to 30
minutes, according to the amount of drier that the
stain contains. It should not be permitted to dry, but
just before it sets a natural filler, that is, a plain un-
colored silex filler, is worked across the grain of the
wood. It gradually lifts the excess stain and gradually
with the filler is worked into the pores. This process
is continued until the filler is about to set. When it is
cleaned off the filler is colored, the pores and grain are
thoroughly filled, and golden oak is stained and filled
with an oil stain with this procedure.

After the cleaning process is accomplished a thin
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coat of shellac is applied, and the finishing coats are
given.

Bent wood, such as chair backs, seats, etc., which
have been subjected to the steaming process, may give
trouble which would manifest itself in the filler coat.
This is due to the fact that wood treated in this manner,
when not properly stored, is apt to re-absorb moisture,
and, after the filler is applied, permit a settling of this
filler, through the fact that as the moisture leaves the
work the filler follows down into the wood.

When difficulty like this manifests itself the first
thing to do is to look up the history of the stock, and
the condition in which it is received. Take a suspected
~ sample, see that it is thoroughly dry, and put it through
the regular process. This will prove whether or not
moisture has caused the difficulty with the filler.

The universal method for finishing cedar chests
does not call for a filler. But there seems to be a de-
mand for a filler that will take care of the rough spots
in the knotty portions of the wood. The desire prin-
cipally is to get one that will harmonize with the shade.
For this purpose Van Dyke brown and rose pink will
give the best colors with which to color the natural
filler. Where bits of wood have been pulled out by
rough planing, colored shellac serves nicely, and if the
depressions or holes are large enough to warrant the
use of shellac sticks, it is preferred to melt the shellac
into the crevices. Another method would be to work
into the rough spot a colored shellac, colored with Bis-
mark brown, giving the work repeated coats until a
smooth surface is obtained. Then sand this to the even-
ness of the regular work in the following manner:

Cut down the shellac with a No. 0 sandpaper and
finish up by using a No. 00 sandpaper which has been
dipped into light rubbing oil. This will not disturb the
underlying depressions, and will give a toughness to
the shellac used as a filler, which will keep it in its place,
and leave it ready for the general finishing coat.

The following list will give the artisan a good idea
of the colors necessary to obtain certain shades, espe-
cially in producing tints in the fillers. Undoubtedly
the list given will be of additional value to the informa-
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tion already given with each formula, in which also is
mentioned the filler. Produce the color first and then
with it tint the filler. It is best to obtain colors ground
in oil or japan. Mix these and stir into the filler. In
case the dry silex is used in producing the filler it may
be well to use dry colors. Stir them thoroughly into the
silex and add to it the japan, boiled oil and thinner, as
given elsewhere: '

Combinations of Products
Red and black...............o.cooiiiiiiinne. Brown
Lake and white................................. Rose
White and brown............................. Chestnut
White, blue and lake............ ..., Purple
Blue and lead color....................cccooeeee... Pearl
White and carmine................................ Pink
Indigo and lampblack..................... Silver Gray
White and lampblack ........................ Lead color
Black and Venetian red .................... Chocolate
White and green........................... Bright green
Purple and white _....................... French white
Light and dark green.................... Dark green
White and green.............ocoooieeiict Pea green
White and emerald green......... Brilliant green
Redand yellow ......oooomoiiieeeeeee Orange
White and yellow.........c...cccocooeeeee Straw color
White, blue and black........................ Pearl gray
White, lake and vermillion............ Flesh color
Umber, white and Venetian red.............. Drab
White, yellow and Venetian red.......... Cream
Red, blue and black...........ccoceiiiiiiieee. Olive

Yellow, white and a little Venetian red......Buff



CHAPTER XIX.

THE MAKING AND USING OF FILLER.

HAT which is known as filler in the finishing
room is a paste used for the purpose of filling
the pores of the wood to be finished. The object

of filling these pores is to prevent the varnish sinking
away and enable it to flow out smooth and make an
even surface. Fillers are made in various ways, of
various ingredients to suit the different kinds of wood
on which they may be used. But there are three in-
gredients which enter into all fillers and which form
the base for all the others. These three ingredients
are: Pigment, oil and drier. The best known pigment
for filler today is ground silex.

There are various other pigments in use, such as
silica, silver white, and I have known good filler to be
made with wheat flour and cornstarch as a pigment.
It has been contended in some quarters that wheat flour
and cornstarch, being vegetable products, are liable to
decompose in the pores and thus destroy the finish. But
I do not believe that contention to be well founded. The
wood itself is a vegetable product and the oil that binds
the pigment together is of the same origin. Why
should one be more liable to decomposition than the
other, especially as the pigment is protected by being
surrounded by the 0il? I have seen goods that were
filled over a quarter of a century ago with a flour-corn-
starch filler today showing no signs of decay in the
filler.

For oak filler silica makes a good pigment and it is
economical. It is much less expensive than silex and
considerably lighter in weight.

For walnut and mahogany woods that are somewhat
easily clouded, pure ground silex should be used as a
pigment for the filler because it is more transparent,
and, therefore, less liable to leave the slightest sign of a
cloud. Silex is offered in various degrees of fineness,
but the finer it is the better. It not only is more trans-
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parent when fine, but it is easier to use and does its
work better.

Oil is the ingredient that binds the fine particles of
pigment together so that when dry they form a solid
substance. Boiled linseed oil is usually the kind used
for this purpose, although raw linseed oil may be used
with good results. A considerable quantity of linseed
oil on the market today is adulterated, and care should
be taken to see that only pure linseed oil is used. These
adulterated oils contain quantities of fish oil or some
sort of mineral oil. These adulterants prevent proper
hardening of the linseed oil and the drying of the filler,
and unless the filler, which is the foundation of the fin-
ish, dries and hardens thoroughly, a high class durable
finish cannot be expected. Recently I was shown an in-
side door which was painted ten years ago with a paint
mixed in adulterated oil, and it is not yet dry. In warm,
humid weather the best that can be said of it is that it
is dust proof. Varnish cannot harden on such a founda-
tion, and if it is polished it will lose its brilliancy in a
few days.

The third ingredient of which we spoke is some
form of drier. Linseed oil will dry of itself, but it is
too slow. Brown japan is the most popular form of
drier for filler. It also helps the oil to bind the par-
ticles of pigment together. But filler in which japan
is used ought not to be made very far in advance of the
time it is used. All filler should be made at least 24
hours before being used, but if it is allowed to become
old and stale it works sticky and hard, and will not fill
the pores properly. If I were asked to set a time limit
in which filler is at its best I would say between 24
hours and 10 days after it has been made. This is one
of the advantages of the finisher being able to make his
own filler—he can always have it in the best condition.
The argument is advanced frequently that the finisher
cannot successfully make his own filler because he has
not the powerful machinery for grinding and mixing
the ingredients. He does not need it. No matter who
makes the filler, or where it is made, the pigment is
ground and the oil extracted before the process of
making filler commences. These are occupations by
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themselves, separate and distinct from filler making.

In addition to the proper ingredients, the only require-

ments for filler making are a tub, a pair of hands and
the “know how.” If a finishing room were using filler
by the ton it might- be well to use a power mixer
capable of handling it in such quantities. But the
quantity used in the great majority of factories can be
mixed readily by hand. )

I have heard it said that a filler cannot do its work
well and work easy. I wish to hit that right on the
head, and say that a filler cannot do its work well un-
less it does work easy. Filler that is stiff and hard is
certain to pull out of the pores when being cleaned off;
while filler that will clean off easy, if otherwise prop-
erly prepared, will cut off level with the top of the pore,
leaving it full. The proper kind of a filler is one that
may be cleaned off easily between 20 minutes and three
hours after it is applied to the wood, and will dry in 24
hours and thoroughly harden in 48 hours.

In addition to the pigment, oil and drier which
form the base of all fillers, there are other ingredients
added to meet the color requirements of the different
woods and finishes, except when a colorless filler is de-
sired, as these other ingredients are added for color
purposes.

To make a white filler, which may be used by itself
where a colorless filler is required, and which may be
regarded as the base of all the colored fillers, we will
give the system which we have followed for years with
entire satisfaction, and which is the result of many
years’ careful observation and experiment:

12 parts pure boiled linseed oil.
6 parts brown japan.
1 part pure turpentine.

Mix the above thoroughly, then add a sufficient
amount of silex, or whatever pigment is to be used, to
make a stiff dough. Allow this to stand for 24 hours,
then reduce such quantity as may be needed for imme-
diate use with benzine to the consistency required for
the wood on which it is to be used.

In the above formula the turpentine is added to
assist in the more complete assimilation of the oil and

“RNOow 1ow”
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japan, and prevent the disintegrating effect which the
benzine would otherwise have upon the japan.

It will be noticed that I have not given the quantity
of pigment in weight. This cannot be done to advan-
tage because the ratio of weight to measure or absorb-
ing quality is not the same with the different pigments.
But no matter what the weight of the pigment, a suf-
ficient quantity will be required to make a stiff dough.
In order to insure uniformity a good plan would be to
weigh the pigment put in the first batch of filler, and if
the filler works well put the same weight in all subse-
quent lots. Be careful to measure the liquids accurately
because on this will depend largely your success as a
filler maker.

In coloring filler, if dry colors are used they will
displace an equal quantity of the other pigment, so that
a smaller quantity of the latter will be required than
would be the case with white filler. If the colors used
are ground in oil or japan, then the oil or japan, as the
case may be, will displace an equal amount of its kind in
the original formula, and provision should be made to
meet this.

Occasionally a combination stain and filler is re-
quired for cheap goods, such as elm and ash, and one
that will not require cleaning off. For this purpose re-
duce asphaltum with turpentine to the desired depth of
color and mix into each gallon of the stain about two
pounds of colorless paste filler. The paste filler for this
purpose should be made of finely ground silex to insure
transparency. After this stain is dry, if a coat of pig-
ment surfacer is applied the pores will be filled per-
fectly, and the whole will be ready for sanding and var-
nishing.

To reduce paste filler to the liquid state quickly,
place the desired quantity of paste in the vessel in
which it is to be used and pour on but a small quantity
of benzine. Mix this together thoroughly, then add
more benzine. It can be reduced to the required con-
sistency much quicker this way than can be done if the
full quantity of benzine is put on at the start.

The consistency to which filler should be reduced
must be regulated by the porous nature of the wood on
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which it is to be used, but in any event it should be
reduced to a state in which it will work freely under
the brush. Filler should be put on with a medium stiff
brush, giving plenty of brushing to work it well into
the pores. The pores of the wood are full of air which
will prevent the filler going to the bottom and getting
a firm hold unless it is well brushed. Evidence of this
neglect will be found in the shape of “pinholes” after
the goods get a coat of varnish. Very thin filler, or
cleaning the filler off while it is wet, will result in
pinholes.

Too frequently it happens that the edges of tops and
other narrow but prominent parts of the goods are not
filled as well as the larger surfaces. This is largely be-
cause these edges are usually perpendicular, and be-
cause it is more difficult to put a heavy coat of filler on
a small surface than to put it on a large one. The way
to overcome this difficulty is to put two or more coats
on these places, allowing each coat to dry until it be-
comes “flat”; then put the next coat on top of it.

Much depends on the way filler is cleaned off. This
should be done in such a way that the filler in the pore
is disturbed as little as possible. The best thing to use
for cleaning off filler is the hair-like moss used for up-
holstering. Of late years this has become too expensive
to use for this purpose, consequently many other
things have been tried in its place. Some shops use
shavings, excelsior, burlap and anything that will re-
move this surplus filler, and yet not be expensive. We
have tried all these things, and some others, and have
found that sea grass, or sea moss, as it is sometimes
called, is superior to any of them, and it has the addi-
tional advantage of being inexpensive.

To remove filler take a handful of the grass and
shake it up well to remove any hard, foreign substances,
then with it rub the article across the grain. One is
less liable to disturb the filler in the pores by cleaning
off across the grain. After as much of the filler has
been removed as possible with this grass, the balance
may be cleaned off thoroughly by wiping with a cotton
cloth. Sterilized cotton rags are used generally for
this purpose. Avoid rags that leave lint on the work.
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Rosewood is one of the most difficult woods to fill
with the ordinary wood filler. The oil in this wood will
eat its way up through the filler and injure the finish
unless something is done to prevent it. In the early
history of what might be called our modern system of
finishing, the filling of this beautiful wood was a long
and costly process. Coat after coat of shellac was ap-
plied and then sanded down to the wood or scraped off
until the pores were filled to a level with the surface.
Shellac seemed to be the only thing that would keep in
check the oil in this wood. But these several coats of
shellac are not now necessary. Put on one good heavy
coat of bleached shellac reduced at the rate of one and
one-half pounds of gum to a gallon of spirits, using
methylated spirits or grain alcohol as the solvent.
Brush this well so that it will reach as deep as possible
into the pores. This will seal up the fine pores through
which the oil would ooze and hold it in check. After
this is dry, the wood may be filled in the usual way. Do
not sand the shellac before filling and do not have more
oil in the filler than is absolutely necessary.

When using filler, no matter on what kind of wood
it is being used, keep it well stirred. Too much stress
cannot be placed on the importance of this. If this is
not done, the first part of the filler used will contain too
much oil, and the latter part not enough because the
pigment has been allowed to settle at the bottom. If the
top part of such filler were used on rosewood, the con-
sequence might be disastrous to the finish, while if the
bottom were used on mahogany it certainly would be
80, because in the latter case the filler, deprived of the
oil, would turn gray in the pores, and give the whole
work a grayish, clouded cast.

In the case of mahogany, if these conditions have all
been complied with, and the pores still show a grayish
cast, one must look either to the original filler, or to the
method of preparing the wood to receive the filler in
order to get at the cause. The filler, which is just right
for mahogany that has had a coat of thin shellac before
filling, is not suitable for mahogany that has not had
that shellac, because it does not contain a sufficient
quantity of oil for the latter. This thin coat of shellac
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seals up the fine pores in the fibers of the wood and
prevents them from extracting the oil from the filler
and imbibing it. This leaves the oil with the pigment
and preserves the translucency of the filler, which,
when dry, retains the color of the liquid state.

When filler is applied to mahogany that has not
been coated with shellac the oil is drawn away from the
pigment into the fibers of the wood by the force of
capillary attraction and the pigment, deprived of this
protection, becomes opaque and shows gray beside the
brown mahogany. To counteract this, it is necessary
that filler used on bare wood contain a slightly larger
percentage of oil than that which is used on a shellaced
surface.

I have met finishers who were of the opinion that
birch-stained mahogany does not require to be filled.
But birch mahogany can be finished much more cheaply
if it is filled. When not filled, the extra varnish and
rubbing required to produce the desired results is much
more expensive than the filling would be.
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