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Letters 

Thank you for publishing an article on furniture with its design 
based solidly on function and grace. I refer to Scott Dicker­
son's article about his couch (F�	�2#61). When the appear­
ance and details of a piece flow from the necessities of use and 
construction (given a certain amount of sensitivity to line and 
proportion), it is my firm opinion that the furniture is well 
made. Heaven preserve me from "sculptural  statements." 
Similarly, wit is refreshing on first sight, but not on 50th. 

My vote goes for more articles like this one, where real peo­
ple make real use of fine wooden custom work. 

-Hilde Orloff, Highland Park, �Õ�Ö�Þ�2
I bought a Makita B04510  sander several years ago and have 
been very disappointed with the clamping method. I have had 
several large orbital sanders over the years ( I  have a Porter­
Cable 505 now) and their clamping systems have always 
worked fine. The Makita sander, on the other hand, was a 
nightmare. The little arms that swing out to give leverage to 
the clamps for paper changing are so stiff my fingers would 
almost bleed after a day of pulling on them, but the most an­
noying aspect is that the teeth on the clamp would wear the 
sandpaper. This caused the paper to wiggle all over the pad 
and clamps, until it finally came off altogether. I made new 
teeth with a file (they were almost completely gone) and this 
worked for a month or two, but then the problem returned 
worse than ever. Finally, in a fit of anger, I threw the machine 
in the trash. I plan on replacing it with a Porter-Cable 330 if I 
find the extra cash. I guess you get what you pay for. 

-Ben Erickson, Eutaw, Ala. 

A technique using aniline dyes mixed with plaster of pariS de­
scribed in David Shaw's article on filling the grain (F�	�2#60) 
involves working the dye with one's fingertips. Use of aniline 
dyes presents a potential health risk in that chronic industrial 
exposure to aniline derivatives has been associated with an in­
creased risk of bladder cancer. The use of gloves for the de­
scribed procedure, or application of dye by brush over unco­
lored plaster, would avoid absorption of aniline through the 
skin and should be the preferred method of work. When it 
comes to one's health, avoiding contact with aniline is not 
"squeamish," it's smart . 

-Dr. Timothy Woodlock, Rochester, N. Y 

Regarding the comments in F�	�2#58 and #60 about paying 
for shrinkage as a result of kiln drying. In 1 975, the U .S. De­
partment of Commerce's Bureau of Standards challenged the 
National Hardwood Lumber Association's (NHLA) measure­
ment rules on the grounds that federal law required the seller 
to deliver the quantity charged for on the invoice; i .e.  100 ft . 
invoiced, 100 ft. delivered . The Association chose to fight in­
stead of acceding to the government requirement. 

I n  an open forum before the ational Conference on 
Weights and Measures in Washington, D.C. ,  the Frank Paxton 
Lumber Company's corporate president, Frank Paxton Jr., de­
bated NHLA representatives on this issue. As a result of this 
debate, the NHLA group volunteered to change its measure­
ment rules to conform with federal regulations. 

If a seller charges a customer for more lumber than he re­
ceived because of kiln shrinkage, he is not adhering to the 
NHLA's measurement requirements. 

-Brad Newcomer, Cincinnati, Ohio 

As a finisher/restorer who has used all of the sanders except 
the Ryobi reviewed in �����2#60, I have reached some differ­
ent conclusions about the merits of the various machines. 

First, although the Porter-Cable Speed-Bloc is considered to 
be ruggedly built, it's the only one of mine that has broken 
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down-the screws that hold the plastic cover to the metal 
housing stripped out. While the two-part housing may reduce 
vibrations, I think the design is vulnerable here. I 've only used 
my Speed-Bloc for horizontal production work because it's too 
tall for work in small spaces. Also, because it's relatively heavy 
and the grip is far from the center of gravity, it's harder to con­
trol and awkward to use inside cabinets and in any position 
other than horizontal .  When you're holding a machine out at 
the end of your reach, every ounce counts. 

I prefer the Hitachi. Contrary to the article's conclusions, 
I 've never had any problems with the paper-holding springs. 
Mine stil l hold fine after two years. The article expressed con­
cern that the ventilating slots might be easily covered during 
use, leading to overheating. I 've used mine upside down in 
jigs with about 30% of the ventilation slots covered with no 
problem. I do agree with Robert Vaughan that the switch is a 
little hard to use. 

The Black �¨�2Decker is the only sander I 've noticed over­
heating. It slows down noticeably with very little pressure and 
wi ll even stall on those jobs where you're trying to remove a 
lot of material in a hurry. The plate is very thin and the pad is 
so thin and hard that, contrary to the article's suggestion, it is 
not ideal for sanding lacquer sealer. It will cut through spots 
even infinitesimally higher than the surrounding area. This is a 
drawback in a wiggly world with very few absolutely dead-flat 
boards. With extra padding it will work okay, but that defeats 
the dust-collection system. Speaking of which, after using the 
sander for a while, the vibrations loosen the bag, which fal ls 
off with a big puff of all the dust you're trying to contain. 

While I think the kind of disassembly analysis represented 
by this article is useful, perhaps it would be better if �ý�þ�2
spent the money necessary to really test products in the field 
or do some surveys among its readers, instead of spending it 
on big color pictures of the products. It reminds me too much 
of those "independent" car magazines. 

-Peter East man, Berkeley, Calif. 

Regarding Eugene Landon's fine article, "Making the Chippen­
dale Chair" (F�	�2#60). I would like to offer several alterna­
tive methods. First, when joining frame members at an angle, 
as chair construction normally requires, I have found that cut­
ting tenons at an angle and mortises straight (i.e. at 90° to the 
piece to be mortised) facilitates the operation and produces 
neater, more accurate, and, in some instances, stronger joints 
than doing the reverse. A minor benefit of this procedure is 
that it will not be necessary to spring the rails during the nor­
mal assembly sequence. Remember that tenon lengths (and 
overall rail length) will  have to be adjusted so that adjacent 
tenon ends nearly touch when the joint is assembled. 

Secondly, I prefer to chop mortises by hand. I find the re­
sults cleaner, more accurate, and probably just as quickly ac­
complished. Besides, I find hand mortising to be one of the 
true joys in woodworking, though I would consider using my 
hollow-chisel morriser for a run of chairs . 

Lastly, when possible and stylistically appropriate, draw­
bore and pin all structurally important mortise-and-tenon 
joints for a truly tight and beautiful joint. The advantages of 
this become evident when one considers the unique stresses 
to which chairs are subjected. 

- Tom johnston, Warrenv ille, �×�Ø�ß�2
In �����2#60, you had a story of an ex-schoolteacher (Thomas 
Moser) turned furnituremaker. I can just visualize him stand­
ing up in front of his class at test time, admonishing his stu­
dents to do their own work and not cheat. In my estimation, 
he flunked his own test, and it's this kind of thing that makes 
the public skeptical of hand-crafted items . H is hand-made 
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chairs, individually signed, are about as believable as a Hill­
shire Farms ad telling the public they are a quaint country 
butcher shop with a little old man bending over a butcher 
block hand-trimming meat for their sausage. The next thing 
you know G.M.  and Ford are going to hand-build cars. After 
all ,  people do stand on the assembly l ine and help put them 
together with their hands. 'Nuff said? 

-Mark A. Knudsen, Des Moines, Iowa 

Tom Murphy's article "Designing furniture for the disabled" �ý�þ�2#60) was a cogent presentation of the needs disabled 
individuals have for special postural and positioning aids, and 
of the combined skills of craftsmen and therapists in produc­
ing special equipment. Murphy would be interested in the 
post-graduate program offered by the London College of Fur­
niture (41 -71  Commercial Rd., London E 1 ,  England) called 
DEMAND, an acronym for "Design and Manufacture for Dis­
ability." The director of the program, Brian Boothby, hopes 
that some day adaptive furniture will be as available as pre­
scription eyeglasses. 

Design problems are dictated by the needs of each disabled 
client, but individual solutions are extended and adapted to 
help others, as the following examples of chair design at the 
college indicate: A little boy with cerebral palsy had such poor 
muscular control that he was unable to sit or keep his head 
steady; crippling scoliosis, a spinal deformity, made Sitting 
painful for a young woman; and an elderly woman with bone 
disease, who stood and walked with difficulty, was faced with 
the prospect of entering a nursing home because once seated, 
she could not get up and she risked fall ing. 

With advice from a physiotherapist, students positioned each 
client comfortably in a bean-bag type seat. The plastic bags 
filled with polystyrene balls were molded to provide comfort­
able support. Through a special procedure, the polystyrene 
balls were vacuumed out and the rigid plastic shell was filled 
with plaster of paris, producing a cast of the client's contours. 

Each result was aesthetically pleasing-anyone working 
with the disabled will  be familiar with complaints of "ugly" 
eqUipment and prostheses . The little boy's chair was backed 
with curved plywood, inner seating sections were a bright, 
soft, washable red vinyl. For the scoliosis patient, the solution 
was a chair with concave and convex areas shaped to her 
body contours. Pressure areas were assessed carefully so the 
seating would minimize the risk of pressure sores. The result 
was a chair with the airy lightness of the best of modern 
sculpture . For the older woman, the difficulty in rising from a 
chair was solved through arm rests of slightly different an­
gles, each fitted with a raised area that she could grasp easily. 
At her request, the chair was styled to blend with her own 
furniture. Four years later, she was living independently in 
her own home. The cost of the chair was a fraction of a 
week's stay in a nursing home. 

-Dr. Hope ���2Solomons, Iowa City, Iowa 

I've been using polyurethane to finish furniture and cabinets 
for some time now and I don't agree with Otto Heuer that 
foam brushes are the tool to use. They're fine on flat surfaces, 
such as tabletops, but lousy everywhere else. It's very hard to 
prevent buildup along inside edges, as when doing raised­
panel doors, because you tend to squeeze the sponge. A good 
China bristle varnish brush allows you to control the flow 
much better. -Patrick O'Shaughnessy, Wolfeboro Falls, 	Ç�V�2
I thought the articles on wood screws �ý�þ�2#60) were quite 
well done. I recoiled, however, when I read the first paragraph 
of Paul Bertorelli's insights on drywall screws: " . . .  I ' l l  stoop 
to any method of fastening wood, so long as it gets the job 
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done in a hurry." I guess I should appreciate his candor, but I 
couldn't help feeling indignant that he should be allowed to 
make such a statement in your usually authoritative publica­
tion. How could anyone, an editor no less, be permitted to 
make such a rash remark when you have such a receptive audi­
ence that's seeking answers and methods of doing quality 
work? Doing something in a hurry is almost never the best way 
of getting work done. 

At a time when all American products are suspect-from cars 
to clothes to computers, even woodworking machinery-per­
haps we should work harder to keep our craft pure. A state­
ment like Mr. Bertorelli 's can do great harm. I hope no reader 
takes it to heart. 

Obviously, I 'm disappointed. I 've been a reader since issue 
#3 and I ' l l  continue to read. But, I ' l l  read Mr. Bertorelli's writ­
ings much closer from here on in. -Tom Potter, Tulsa, Okla. 

On reading of Tom Dewey's success in "aging" cherry using 
sodium hydroxide �ý�þ�2#61) ,  I was reminded of a (primi­
tive) technique I have used in antique restoration work when 
necessity called for adding new wood to old. 

I simply go to my woodstove and scoop up a jar full of wood 
ash, add enough water to make a super saturate, then let it 
steep overnight. What I 've made, of course, is a crude lye 
which, when applied to cherry (and some other woods) , has 
the same effects as those described by Mr. Dewey. 

-Robert �´�2Wright, Center Sandwich, 	Ç�V�2
Bruce McQuilkin, a fine craftsman and mainstay of the Bau­
lines Guild died of a cerebral hemorrhage on July 20, 1 986. A 
graduate of San Francisco State's Creative Arts woodworking 
program, Bruce was also a highly decorated Vietnam veteran 
who spent little time dwelling on the past and much time 
charging into the future. 

In addition to being an accomplished furnituremaker, Bruce 
taught woodworking through the Guild and University of Cali­
fornia extension services. For years he was a major participant 
in the development, design and production of shows for the 
Guild. The Guild is establishing a trust fund in his honor to 
benefit students in Guild programs. To contribute, write Bau­
lines Crafts Guild, McQuilkin Trust Fund, P .O .  Box 305, Bo­
linas, Calif. 94924. -Patty Rose, San Anselmo, Calif. 

Steve Cook's thickness sander �ý�þ�2#58) sounded like the 
answer to a prayer, and indeed it was. I 'm retired and enjoy 
woodworking in my own small shop, building furniture for the 
house and some gifts. 

In most respects I followed Cook's plan, but since I don't 
have a machinist friend, I made my sanding drum from a 24-in . 
piece of schedule 40 six-inch PVC pipe . With PVC, the lips to 
receive the end pieces can be milled with a router and the 
whole drum can be turned true with a woodturning skew used 
as a scraper. 

I made the drum ends from X-in. acrylic, sandwiching them 
at each end with IX-in. squares of acrylic to make a in. thick­
ness for the holes for the o/.-in. shaft. I used PVC glue for the 
plastic and metal-filled epoxy to glue the drum to the shaft. I 
left a I-in. hole in each end to apply epoxy to the inside of the 
shaft and also to apply 1 8-in . -long pieces of X-in. copper tub­
ing with epoxy to balance the drum. (I taped them to the out­
side first to get the balance and then glued them inside.)  

The disadvantage of the PVC route is  that I 'm afraid to in­
crease the torque on the epoxy shaft-drum bond so that I ' m  
getting somewhat less than !Isdn. depth o f  cut with 36-grit pa­
per. But, I 'm not in production, so I can make a few more 
passes. If  the bond fails, I ' l l  go Steve Cook's route. I have only 
$6 invested in the plastiC. -Robert �ý�2Kolb, Hamilton, Ga. 
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Pattern sanding 

When I needed to reproduce 1 00 small ovals from Y.-in.-thick 
wood, I experimented first with several router methods, which 
proved either defect-prone or dangerous. I solved the problem 
by pattern sanding the ovals on a l2-in . disc sander. I suspect 
the same technique could be adapted to a belt sander with 
equally good results. 

Only two parts are necessary, a pattern and a guide fence. I 
made the pattern from Y.-in. -thick Plexiglas, which I shaped 
and smoothed on the disc sander. Because the pattern rubs 
against the guide fence, it must be sized about Ys in. smaller 
than the dimensions of the finished work and should be cham­
fered on its bottom edge for dust clearance. The guide fence is 
simply a 4-in . square of sheet metal with one edge bent up to a 
1(6-in. lip. Attach the guide fence to a plywood base with coun­
tersunk screws so that the lip overhangs one edge of the ply­
wood slightly. Now clamp the plywood to the disc sander table 
with the guide fence next to, but not touching the disc. 

To use the device, fix the slightly oversize workpiece to the 
Plexiglas pattern . To keep the workpiece from slipping, use 
sandpaper, double-sided tape or protruding brad points. I've 
found that a sheet of sandpaper glued to the top of the pat­
tern provides enough friction for most situations. Push the 
pattern against the sheet-metal fence and rotate it to grind the 
workpiece to shape. With 1 00-grit sandpaper, the whole oper­
ation takes about 30 seconds for a small, uncomplicated shape. 
The fixture shown may be used to form straight or convex 
shapes only. However, concave shapes could be easily cut us­
ing a similar device that incorporated a curved guide fence and 
small drum sander. -Don Herma n, Brecksville, Ohio 

Quick tip: To cut sandpaper discs to size I keep a pair of 
dividers with one leg sharpened to a knife edge. I just scribe 
the exact size needed on the back of the sheet and cut the disc 
free with one or two passes. The dividers also excel at scribing 
wood. -Carl Meinzinger, Guenes Isla nd, Wash. 

Preventing clamp stains during glue-up 

Bandsaw wax-paper �•�ó�n�2then 
tear off strip to cover clamp bar. 

Here's a simple solution to stains caused by wet glue reacting 
with metal clamps. Bandsaw a roll of ordinary wax paper into 
2-in. mini-rolls. Tear off what you need, fold into a tent shape 
and lay the wax paper on the clamp as shown . 

-Dustin 
^�2Davis, Frostburg, Md. 
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Bench screws for carving 

Except for their expense, bench screws are the ideal solution 
for fixing carving blanks to the workbench. Fortunately, you 
can duplicate their function for mere pennies. Ask at your local 
hardware store for hanger bolts. These bolts, which are avail­
able in a variety of smaller sizes and lengths, have a wood 
screw on one end and a machine screw on the other. Replace 
the nuts that come with the bolts with wing nuts and you have 
virtually duplicated a $20 benchscrew. 

The hanger bolts will be more than adequate for holding 
smaller carvings. But larger carving blanks call for a heftier 
bench screw. To make one, hacksaw the head off a lag screw 
as big as you need and thread the shank with a standard die_ 
Fit the screw with washers and a wing nut and you have a mon­
ster bench screw. -Ford Green, San Antonio, Tex. 

Quick tip: You don't need two hands to adjust a C-clamp. 
Try this: grab the end of the T-handle and let your arm and the 
clamp hang down toward the floor. Move your hand as if stir­
ring paint, and you'll find that the clamp body will rotate 
around the screw. -John McDermott, Rexton, 	È�±�Ù�2
Lathe sizing tool 

Tool gauges dowel size. 

I turn many wooden knobs in multiples of four, and I needed 
a quick and accurate procedure to put X-in. dowel stems on 
each knob. This easy-to-make sizing tool does the job beauti­
fully. Start with a 1 2 -in . length of Ys-in .-thick steel. Square the 
end and cut a X-in. -wide slot 1 in. or so deep into the end of 
the bar. File the slot to exact size. You may wish to bevel the 
tool's cutting edges above and below the slot, so they have a 
shape similar to the cutting edge of a parting tool. However, I 
found that the sizing tool will function perfectly well with 
sharp, square corners. To use the tool, first turn the knobs to 
shape with their stems slightly oversize (1) .  Plunge the sizing 
tool down on the stems at in. intervals to produce bands of 
the true dowel size (2). Then bring the remainder of the dowel 
down to size with a parting tool or chisel (3). 

-j. ���2Collier, Upper Hutt, New Zealand 

Layout procedure for routing dadoes 
Here's my pet method for routing dadoes in plywood. First 
locate and mark out the dado on the workpiece and score the 
veneer with a sharp knife. Set a compass to the distance from 
the edge of your router base to the bit. For example, if your 
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router base is 6 in. across and you're using a 'X-in. bit, set the 
compass to 2% in.  With the compass point on one edge of the 
dado, swing two arcs-one at each end of the dado. Now 
clamp a straightedge tangent to the arcs to serve as a fence and 
you're ready to rout . -Chuck Anderson, Porterville, Calif

. 

Adjustable go/no-go lathe gauges 

One full turn of screw 
changes gauge size by �‡�l�2in. 

A set of these shop made gauges will make measuring diame­
ters easy and precise. Start with a length of %-in.-thick, close­
grained hardwood. Cut U-shaped recesses in each end slightly 
larger than the diameter to be measured and trim the piece so 
that the "arms" of the gauge end up about % in. square . Next, 
using a o/..-in. bit, drill  holes for the adjustment screws in each 
arm as illustrated. These holes should be Y. in. from the ends, 
square and centered. 

Now install four I-in. - long, size 8-32 machine screws in the 
holes. Turn the screws right into the holes-no tapping is nec­
essary. In fact, the self-cut threads will make lock nuts unnec­
essary. Round over and smooth the ends of the screws to in­
crease accuracy. Now you're ready to set the gauge to the 
required dimension with an inside caliper or any convenient 
standard. One full turn of the screw makes a Ya2- in. change in 
the gauge dimension. -R.H. Taylor, Southport, Conn. 

Quick tip: Everybody has seen adjustable shelf systems con­
sisting of a vertical standard screwed to the wall and a shelf 
support that locks into slots at various heights. I mounted such 
a standard to a leg on my workbench and now I can adjust the 
"shelf support" to help position long work held in my bench 
vise. -Ben Terlecki, Oshawa, Onto 

Crank adjustment for router table 

�Q�g�a�ó�2and tap 
holes in knob. 

The Makita plunge router I have installed in my router table 
works beautifully. But adjusting the depth of the bit with the 
adjustment knob was awkward and tedious. I solved this prob­
lem by removing the pre-load springs from the router support 
tubes. Then I fashioned a simple crank handle that screws to 
the existing knob. Now I can adjust the router quickly to what­
ever depth I need. -Robert �v�2Combs, Carpinteria, Calif. 
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Gaining length on a lathe 

When I wanted to turn a set of fancy 6x6 Victorian newel posts, 
I found my lathe's capaCity was 2 in. short of the required 
length. Finally I discovered the method illustrated here, which 
gave me the extra 2 in. and paid a safety bonus as well .  I 
drilled a hole, the same diameter as the tailstock, 2 in.  deep in 
the center of one end, dropped the tailstock into the hole and 
mounted the work on the lathe . After the workpiece is in place 
for turning, it's impossible for it to fly off the lathe . 

Wooden box hinge 

Glue first dowel segment to lid, 
second to box, and so on. 

-Dan M iller, Elgin, Ill. 

Completed 
hinge 

This wooden hinge is tricky to make. But because it's distinc­
tive, attractive and functional as well, perhaps the extra trouble 
is justified. 

To make the hinge you'll need a Ya-in. or %-in. dowel, prefer­
ably from the same wood as your box, a braZing rod pin as 
long as the back of the box and a core-box router bit to rout a 
round-bottomed slot the same diameter as your dowel. 

Start by determining the number of hinge segments you 
wish to have . There should be an odd number, and each seg­
ment should be no longer than Ill, in. or so. Divide the length 
of the box back by the number you have chosen to get the 
length of each dowel segment. Now carefully slice up the 
dowel taking care that each segment's end is a perfect 90°. The 
next step is to drill a hinge-pin hole through each of the interi­
or segments and halfway through both of the end segments. 
The pin hole must be perfectly centered in each segment. I 've 
seen several ideas in the Methods of Work column to accom­
plish this operation. The easiest, I think, is to clamp a 2x4 to 
the drill-press table and dri ll a registration hole the same di­
ameter as the dowel about 'X in. deep into the 2x4 . Without 
moving the drill-press table, chuck the bit you intend to use 
for the pin holes into the drill press. When you place a dowel 
segment in the registration hole, the pin bit will be centered 
right over it. 

Now you're ready to rout a round-bottomed channel centered 
over the seam where the top of the box meets the back. You can 
rout this channel by clamping the top to the box and using a 
core-box bit or, alternatively, you can rout the top and back sep­
arately with a piloted cove bit. Either technique will work. 

When you have completed the hinge channel, you're ready 
for the tricky part-gluing the hinge in place . First string the 
dowel segments on the pin wire like beads with an end seg­
ment on each end. Lay the hinge in the channel between back 
and top and mark the location of each segment. Carefully 
smear dabs of glue in the channel, alternating between top and 
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back so that half of the segments will be glued to the top and 
half to the back. Don't use too much glue, because any 
squeeze out will lock up the hinge. I 've experimented with 
several types of glue and have had the best luck with epoxy, 
even though I normally avoid it. Place the hinge into the chan­
nel and clamp lightly to minimize squeeze out. When the glue 
sets, remove the clamp, cross your fingers and try the hinge 
action. If all has gone well, you will have a smooth-working, 
good- looking hinge. -Jeris Charney, Ponca City, Okla. 

Sliding tablesaw carriage 

" �� 

Roller assembly 
fits wells in 
extension tables. 

If you've ever attempted to crosscut a 6-ft . - Iong, 2-ft . -wide pan­
el on the tablesaw, you know the operation is awkward, error­
prone and even scary. By contrast, when you add the sliding 
carriage described here, tablesaw crosscutting is made more 
accurate, faster and safer. The fixture is straightforward with 
two main components: an auxiliary bed fitted with rollers 
made from skate wheels, and a sliding carriage that rolls atop 
the bed, using the miter gauge slots as a track. 

The auxiliary bed fitted with rollers is really the key to the 
fixture. Without the rollers the heavy sliding carriage would 
stick and bind. To make the auxiliary bed, first construct two 
outrigger tables to bolt up to the saw as shown. The size of the 
tables is discretionary, of course, but I recommend that the 
tables-plus-saw add up to at least 8 ft. long. The rollers are 
made up in three box frames, each containing four nylon roller 
skate wheels mounted on X-in. threaded-rod axles. The roller 
boxes drop into wells in the top of each outrigger table as 
shown. The boxes pop out when they are not in use and can 
be replaced by plain plywood inserts . It is a good idea to de­
sign in some sort of height adjustment for the rollers in case 
they are too low or too high in use_ 

The sliding carriage is nothing more than a large panel of 
plywood with fences fixed to the front and the back edges . 
Waxed maple runners screwed to the bottom of the carriage 
slide in the miter gauge slots and ensure the table tracks at 
right angles to the blade. I bolted the fences to the panel using 
slotted holes so that I could adjust the fences for a perfectly 
square cut . 

Because the sliding table is heavy, another necessary com­
ponent of the fixture is a support stand to hold the table when 
it's pulled back toward the operator before the cut. You may 
chose to incorporate this support into the design of the auxil­
iary bed. In my case I made up a couple of removable legs I 
can fasten in place whenever I use the sliding table. 

One side-benefit of the fixture is that you may use the roller 
feature without the sliding carriage. The rollers make ripping a 
full sheet of plywood a breeze. -Bill Amaya, Hailey, lnd. 
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Foot switch for tablesaw 

Foot pressure 
turns off saw. 

This foot switch is for those of us who, with both hands criti­
cally occupied on top of the saw table, have wished for a third 
hand to reach under the table and turn off the saw. I added the 
switch to my saw primarily for safety reasons but now find its 
convenience indispensable. The foot switch is simply a hinged 
paddle that hangs down over the saw's push-button switchbox. 
I can turn off the saw by bumping the paddle with knee or 
foot-a short dowel located at just the right spot pushes the off 
button. A hole through the top part allows normal finger ac­
cess to the on button and, in fact, offers some protection 
against the button being pushed accidentally. 

- Eric Eschen, Chico, Calif 

Tu g hollow spheres 
Turn two hemispheres, 
glue, then true. 

1 '� 
For those of us who have neither the tools nor the skill to hol­
low out a solid sphere on the lathe, here is an alternative. First 
glue up two blanks using truncated wedge segments and solid 
wood caps (see "Segmented Turning,"  �ý�þ�2#54) .  Turn two 
hemispheres, as shown in the sketch above, and glue them to­
gether after they have been hollowed to the desired wall thick­
ness, leaving some extra thickness to allow for truing later. To 
glue the hemispheres together I leave one hemisphere at­
tached to its faceplate in the lathe and use the tailstock to ap­
ply pressure while the glue sets. It is a good idea to leave the 
tailstock in place for extra support while you true the sphere to 
its final shape. -AI Brotzman, Madison, Ohio 

Methods of Work buys readers ' tips, jigs and tricks. Send 
details, sketches (we 'll redraw them) and photos to M ethods, 
Fine Woodworking, Box 355, Newtown, Conn. 06470. We 'll re­
turn only those contributions that include an SASE. 





F g shelves to table legs 
I need a method for attaching the bottom shelf of a coffee 
table or end table to both square-leg and tapered-leg designs. 

-Louis Welch, Sudbury, Mass. 
Carlyle L�Ýh replies: One good way to attach these shelves 
is to notch the legs, then glue the shelf into the notches. You 
can do this with either hand tools or by machine. 

For tapered leg, slant dado in 
proportion to taper used. For 
straight legs, cut dado at �ù�‰�ç�¿�2� Tap shelf into place 

with rubber mallet. 

Triangular piece 
cut from shelf to 
match dado cut. 

�S
For straight legs, cut a dado across the two inner sides of each 

leg at the desired height of the shelf. To make it easier to hold 
the leg and prevent splintering, mount the leg in a wooden 
trough, as shown. Fasten the trough to the miter gauge and pass 
the whole assembly over the dado cutter, or make repeated passes 
over a regular blade. The dado should be as wide as the shelf is 
thick, and cut through slightly less than half the leg. You can also 
cut the dado sides with a handsaw and chisel out the waste. 

The method for tapered legs is Similar, except cut the notch 
at an angle. Set the leg so that its tapered sides rest in the 
trough. Then slant the dado cut toward the small end of the leg 
enough to compenstate for the taper, so the shelf will be paral­
lel to the floor when mounted in the legs. You have to work out 
the dado setting for each taper, but for most small tables I 'd 
suggest you start with a 1 to 20  tilt on the dado cutter. 

To assemble, cut triangular pieces from the corners of the 
shelf, as shown. Spread glue on the mating surfaces, hold the 
shelf diagonally between the legs of the assembled table, and 
start it into the notches before tapping it home with a mallet. 
[Carlyle Lynch is a deSigner, draftsman and retired teacher in 
Broadway, Va.] 

Lubricating bronze bushings 
I'm building a powered device to buff, grind and wire brush 
tools. Basically, it involves pillow blocks supporting a rotat­
ing arbor. The blocks are bronze bushings inside of a cast­
ing. The casting has an �-in. -dia. hole for oil, but I can 't find 
any similar hole through the bushing. How can lubricant get 
to the inside surfaces where the friction is ? Should I drill out 
the bushing ? -R.F. Itnyre, Washington, D. C. 
Rich Preiss replies: Refrain from drilling any holes through the 
bronze bushings in your stationary pillow blocks. Although met­
als such as bronze and cast iron appear hard and impenetrable, 
the opposite is closer to the truth. Oil is able to penetrate the 
porous metal and provide all the necessary lubrication, but you 
must keep up with your maintenance to ensure that the bushings 
never run dry. To ensure best penetration, use a light-to-medium 
viscosity oil, such as 20-weight, or a specialty lubricant, such as 
sewing machine oil, which is more highly refined. I 'm not famil­
iar with any formula to choose 
©
M	u�2based on diameter and lubri­
cant, so I 'd base my 
©
M	u�2setting on functional reqUirements, then 
stay on the low side to accommodate the bronze bushings. For 
your operations, I 'd recommend a range of 1 ,700 to 2 ,850 
©
N	u�¾�2
[Rich Preiss is the head of the wood program at the University 
of North Carolina at Charlotte.] 

Refinishing a classic Jaguar 
I'd like some advice on refinishing the woodwork on my 
1965 3.8 S Jaguar. I've finished one small part-the door 

Fine Woodworking 

ledge-with varnish. So far, it seems okay, but the main 
question is what to do with the dashboard, which has been 
subjected to the sun 's rays and heat and has developed fine 
cracks. Is there a finish that will resist such torture ? 

-George P. Calderwood, Long Beach, Calif. 
Donald Steinert replies: I 'm quite familiar with the cracks 
you describe on your dashboard. I don't know of a clear wood 
finish that will hold up forever when it is subjected to ex­
tremes of heat, cold and moisture endured by a dashboard be­
neath an auto windshield. It took a few decades, but manufac­
turers of prestige cars finally got the message in the early 
1 970s and stopped putting woodwork in this area. 

You can restore the woodwork, but then the best thing to do 
to preserve the finish is to keep the car out of the sun as much 
as possible. A clear finish is analogous to a fair-skinned person, 
who has very little pigment in the skin to block out harmful 
rays of the sun. Both will burn in the sun. One of those folding 
cardboard windshield shades sold by auto dealers may be the 
best investment you can make to protect the woodwork. 

Here's what I would suggest for refinishing. Products formu­
lated for furniture will not hold up well in a car. Forget lac­
quer. It will craze badly in a year or so. Polyurethane, even 
exterior grade, does not hold up much better. Marine varnish 
is probably your best choice. Spraying is probably the best 
method for applying the varnish. It takes a long time to dry 
and consequently will collect dust, so you will have to rub out 
the finish once it's dry. But the finish on your automobile 
should be rubbed out anyway to be authentic. Once you've 
built the varnish up to the thickness you desire, leave it in a 
warm, dry place for several weeks before the final rubout. 

Another pOSSibility is McCloskey's Bar Top, a durable phe­
nolic resin-based varnish (available from McCloskey Varnish 
Co., 7600-T State Road, Philadelphia, Penn. 1 9 1 36, and from 
its local distributors). It usual ly dries dust-free in about an 
hour, can be recoated in a matter of hours and rubbed out after 
two or three days. I refinished the woodwork in a RollS-Royce 
with McCloskey's about 1 0  years ago and it still looks great. 
It's a show car, however, and doesn't regularly sit out in the 
sun. For my own restoration work, I spray catalyzed polyester 
resin, but it's very tricky to use, hazardous to your health and 
expensive (about $50 per gallon). I don't recommend it for 
anyone except trained professionals. 
[Donald Steinert specializes in restoring woodwork on antique 
automobiles. His shop is in Grants Pass, Ore.] 

Stripping bark off ironwood 
I have a slab of extremely hard ironwood lumber that was 
harvested in northern Wisconsin about 1 0  years ago. Every 
time I try to remove the bark, I end up badly scratching the 
smooth wood underneath. Should I steam the wood first?  

- William R.  Schumaker, Milwaukee, Wisc. 
Jon Arno replies: A good thorough steaming is the most 
promising approach if you want �6�2peel the bark from the 
wood at the cambium layer. The problem is that once wood 
dries, the bark shrinks around it and the sap tends to harden 
like glue. Fortunately, even though the gums, resins and lignin 
(the cement that bonds wood cells together) are not highly 
water soluble, they are thermoplastic and will soften with 
heat. With wood as old as yours, however, you' l l  probably 
need a double-barreled approach to remove the bark. I would 
thoroughly remoisten the wood with steam, then vigorously 
pound the bark with a dul l  object while it's still warm, to help 
separate the layers. 

Incidentally, the name ironwood can lead to some confu­
sion since it's used to describe totally unrelated woods around 
the world. Just about any species hard enough to cause an ax 
to bounce will pick up this name. In Wisconsin, the name usu-
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ally refers to hop hornbeam, Ostrya virginiana, a member of 
the birch family. Given a sharp chainsaw, hornbeam makes 
fine firewood-long burning with extremely hot coals. I men­
tion this just in case your bark proves to be as difficult to re­
move as I suspect it wil l .  Another option is to saw the bark off 
and use the boards in the shop, but the creamy-yellow wood is 
rather bland. Its greatest claim to fame is as the preferred 
wood for mallet heads, splitting wedges and other rugged pur­
poses, where it's a cheap, organiC substitute for iron or stone. 
[Jon Arno is an amateur wood technologist and woodworker in 
Brookfield, Wisc.) 

Ma g deluxe wooden tackle boxes 
About 30 years ago I made several Philippine mahogany tackle 
boxes. Mine still serves me well, and owners of fine tackle 
shops want me to make more for presentation gifts. Now that 
I'm semi-retired I'm in a position to do it, but what wood 
would be best for a box where weight, water resistance and 
durability are essential. The boxes are 8 in. by 9 in. by 18 in. 
I'd like to work with %-in. stock. 

-John C. Bair, Atlanta, Ga. 
Michael Podmaniczky replies: You have couple of options in 
picking wood for your deluxe tackle boxes. Varnished and 
oiled teak is de riguer for many people when it comes to luxu­
ry boat equipment, but I think teak is an overused, as well as 
misused wood. First of all, gluing teak is a tricky job at best. 
Teak's real strength is its ability to withstand incredible pun­
ishment from man and the elements without any kind of pro­
tective finish. It's ideal deck planking; left alone it bleaches to 
a lovely silver contrast to the varnished wood on a boat. Unfor­
tunately, most workers can't resist spending a lot of time and 
money to prevent this weathering. It would be one thing if 
teak were relatively inexpensive and highly figured, but it's 
neither. And, if you're looking for a lightweight timber, teak is 
definitely not the right choice. The next logical choice would 
be Honduras mahogany, which is lighter than teak, very dura­
ble and stable, and reasonably priced. Honduras finishes well 
and it often comes nicely figured. It still may be heavier than 
you want. A bit lighter, butternut is a wood that old timers 
used a lot around boats. 

I think the best choice is the one you made for your first 
box-Philippine mahogany. In some circles, it has an unfortu­
nate reputation because it isn't as dense as Honduras mahog­
any, and it's also hard to work because it commonly contains 
"ribbon" figure . But this ribbon figure is exactly what you 
need to dress up your tackle boxes. The ribbon figure will usu­
ally be throughout the board, so you 'll have minimal waste . 
Buy the lowest grade of Philippine mahogany, and you'll  have 
the lightest as well as the cheapest. Philippine mahogany is 
plenty strong enough to make %-in. box sides, but be sure to 
use strong jOints. This means dovetails, which also add to the 
looks and the sale price of the piece. 

To finish the boxes, I 'd  recommend you apply a pigmented 
liquid grain filler, available from larger paint supply stores 
and mail-order outlets, then finish with at least three coats of 
natural -resin spar varnish, rubbing down between coats. 
Check the label to make sure the brand you pick contains 
ultraviolet inhibitors, since the box will be regularly exposed 
to sunlight . For the inside of the box, I 'd  recommend you go 
to local marine supply dealer and buy a common boat oil, 
such as Matthews boat oil or Deks Ole # 1 .  Tung oil would 
also do the trick. While we're discussing the inside, you 
might also consider using butternut for the dividers. The sun 
won't be able to bleach out the delicate color in there and 
they'll look great. 
[Michael Podmaniczky is a furniture conservator at the Henry 
Francis du Pont Winterthur Museum, Winterthur, Del.) 
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Wobble on radial-arm saw 
I'm having a problem with a Sears 10-in. radial-arm saw. The 
bearings on which the carriage slides along the arm apparent­
ly became worn enough to develop play. This causes the car­
riage to sway side-to-side and make a wobbled cut. I replaced 
the bearings once, but the new set soon developed the same 
type of play. I tried changing blades and checking all the other 
adjustments, but nothing cured the problem. A ny sugges­
tions? -John Jordan, El Campo, Tex. 
Curtis Erpelding replies: I think the problem developed be­
cause you haven't adjusted the bearings tight to the ground 
ways of the arm. On my saw there are four bearings, two on 
each side of the arm. Pay particular attention to the bearings 
on the left side facing the saw. These are tightened down by 
eccentric bolts which when loosened can be turned to bring 
the bearings tight up into the ways. If you adjust the bearings 
this way, I think your problem will go away. The bearings 
themselves would not wear out as quickly as you describe. 
[CurtiS Erpelding is a professional woodworker in Seattle, 
Wash. He's featured in the video "Radial-Arm-Saw Joinery," 
available from Taunton Press . )  

Carver's pipe clamp 
I hand carve smoking pipes. The tobacco hole is usually in. 
to in. in diameter and 1 in. to 2 in. deep. I usually shape a 
dowel to fit snugly into the bowl, secure the other end of the 
dowel in a vise, then shape the outside of the pipe with a rasp. 
Invariably, the dowel loosens and the blank falls off. Can you 
suggest a better holding system ? 

-Raymond L. Ludwick, Santa A na, Calif. 
Jim Cummins replies: The jig shown in the drawing should 
solve your holding problem. It's an adaptation of a chuck that 
woodturners use on the lathe. 

Lock/release hole 

Plug fits pipe 
bowl. Make end a 
convenient length 
to hold in vise. expand when 

tapered plug is drawn tight. 

I 'm not sure what woodworking tools and machines you 
have, so I can't tell you the best way to go about making the 
holder. If you have a drill press, lathe and bandsaw, it should 
be self-evident. If you have nothing but an electric drill ,  you 
should be able to manage one way or another. The hardest 
part of the job, drilling the main hole through the dowel ,  
could be solved by going about it another way, such as gluing 
Popsicle sticks to a plug to imitate the chucks's fingers. De­
pending on the wood's tendency to split, you might need 
some sort of ferru le around the bottom . This cou l d  be 
wrapped wire, a radiator hose clamp or a section of copper or 
steel pipe . For a better grip inside the bowl , wrap some rubber 
bands loosely around the chuck before inserting it. The lock­
release hole shown in the drawing serves both to keep the ta­
pered plug from turning (insert an Allen wrench) , and as an 
access hole to tap the tapered plug loose when you're done. 
[Jim Cummins is an associate editor of Fine Woodworking.) 

New life for antique plane 
I am restoring an antique wooden plane, which I believe was 
made about 1860. My problem is sharpening the iron. Each 
time I approach a good edge, nicks appear. I've flattened the 
back, ground the edge to 2(J', then sharpened it from 26" to 
2[!>. I've tried finer stones, heavier honing oil, more swearing 
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and drawing the iron sideways along the stone, but still get 
nicks. The steel doesn't seem to be excessively hard or brittle. 
The plane has a wonderful balance and is generally too nice 
to be relegated to the mantelpiece. Any suggestions ? 

-Mark �ö�2Riffe, Williamsburg, Va. 
Jerry Glaser replies: A plane iron that is at least 125  years old 
must have rusted at one time or another. Such intergranular cor­
rosion could weaken the bonds of the metal 's crystal l ine struc­
ture enough to allow small particles of steel to break off at the 
thin edge during sharpening. Without seeing the iron, the only 
thing I could suggest is grinding away the first in. to Ys in. of 
the cutting edge and the top 0.010 in. to 0.029 in. of the sur­
faces of the iron. This might remove the metal weakened by 
corrosion or damaged by improper sharpening and leave struc­
turally sound metal . If that doesn't work, no amount of honing 
or AnglO-Saxon invective is likely to save your plane from the 
mantelpiece, unless you are willing to make a new iron for it. If 
you're really set on saving the iron, however, you could have it 
analyzed by a metallurgist, who might know another remedy. 

One other possibil ity. Everyone has come across tools that 
are difficult to sharpen or don't hold an edge. These are rel­
egated to the back of a drawer and left there for posterity. This 
may account for your iron-it was a dog to begin with. 
[Jerry Glaser is a manufacturing engineer who lives in Playa 
del Rey, Calif.) 

Dry glue rising from joints 
My problem is glue rising out of joints anywhere from a week 
to a month after I complete a project. I use Elmer's Carpenters 
yellow glue, which I think is excellent, and Watco Danish oil. 
I suspect the problem could be due to Alaska's high summer 
humidity, or �ò�€�2the fact that I store my lumber in a shed out­
side of my shop. What do you think? 

-Dean Snook, Chugiak, Alaska 
B ruce Hoadley replies: I also suspect moisture is the culprit, 
although it's difficult to give an exact answer without seeing 
the joint seepage. I assume you're having problems' with the 
edge-to-edge joints. Your shed-stored lumber is probably dry­
ing down to only 1 2% to 15% (the percentage may even be 
higher in the summer) . After the lumber is converted to furni­
ture, it wil l  re-equalize down to 7% to 10% moisture in an in­
door environment. The resulting dimensional change could be 
causing a shift at the glueline. 

If there were a moisture gradient in the lumber (that is the 
wood is dryer at the surface than through the mid-thickness) ,  
subsequent drying of the wood could pinch the glueline near 
the surface, and actually cause the glue to be squeezed out as a 
bead or bump along the glueline. This is likely since PYA-type 
glues, such as Elmer's, are not totally rigid when dry. 

Before moving your lumber supply indoors, I suggest you 
try some simple experiments to prove if moisture is the prob­
lem. First, cut some boards in half. Leave half of the boards 
stored in your lumber shed and bring the other half into a 
heated l iving area for a couple of months. Next, glue up two 
panels, one using only lumber stored outside and one with 
wood stored inside . Make sure you mark the boards and panels 
clearly so you don't get mixed up. Surface and finish the pan­
els in a similar manner. Observe them for period of time, at 
least as long as it took for the problems to develop in your 
other work, and see if the panels of air-dried stock react differ­
ently than those of room-dried stock. 
[Bruce Boadley is professor of wood technology at the Univer­
sity of Massachusetts at Amherst.) 

Warped rosewood tabletop 
I'm having problems with some East Indian rosewood 
warping after it was planed. The rough-cut 4/4 stock was 
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fairly straight when I got it, but it bowed considerably as 
soon as I put it through the planer. Since I wanted to make 
a tabletop with the 6-in. - to 8-in. -wide boards, I doweled 
them together with �-in. pins. When I released the top from 
the clamps, it was considerably bowed, so I set weight on it 
for a few weeks. This reduced the bow slightly, but didn 't 
eliminate it, so I put oak cleats around the inside of the 
table apron and screwed the top to the cleats. Will the top 
eventually pull the screws out? 

-Joel Agranowitz, Long Beach, Calif. 
Simon Watts replies: Wood will often move slightly when 
sawn or planed. If you can afford the wait, it 's usually best to 
rough cut the pieces to within in. of their finished size, then 
set the pieces aside for several months so they can adjust to 
the prevail ing humidity levels in your workshop. Incidentally, 
to ensure a flat surface, always flatten one side of the board 
with a jointer or a jack plane before thickness planing. 

You may not prevent all the wood movement, but you can 
minimize it by taking the same amount of wood off each side of 
the board. For example, if you want to reduce 4/4 stock to in . ,  
don't take in. off one side and only in. off the other. Try 
instead to take Ys in. off each side. 

There is nothing wrong with your cleat idea, as long as you 
make sure the shank of the screw is loose in its cleat hole. This 
will allow some movement of the wood. My own preference is 
for Z-shaped tabletop fasteners (available from Paxton/Patter­
son, 5719 �õ�265th St., Chicago, I l l .  60638) . These clips engage 
in a groove, usually a sawcut around the inside top edge of the 
apron. They hold the top securely to the base, but stil l  permit 
enough movement to allow for seasonal changes. If you l ike the 
idea of this type of attachment, but prefer a more traditional 
approach, you might try wooden buttons (see p. 58) . 
[Simon Watts is a cabinetmaker, teacher and boatbuilder in San 
Francisco and Nova Scotia.) 

Jim Cummins replies: I don't think your wood movement is 
caused by moisture problems, but by residual stresses left in 
the wood when it was dried. For example, a board can be per­
fectly flat when the stresses within it are in balance, but if re­
sawn, the balance is lost. Such warping and cupping happens 
immediately as the board is cut, whereas moisture related 
warping takes days or weeks. 

As Simon Watts said above, it is best to remove material 
equally from both sides of a board when planing much off. 
Additional advice is to use the jointer to get the wood close to 
the final size, before light thickness planing to get rid of any 
taper that the jointer might have left. The jointer wil l  give you 
flat surfaces, correcting any cupping with each new pass; the 
pressure rollers on a planer will flatten a cupped board as it 
goes through, but it will spring back cupped again as it comes 
out the other side. 

If a tabletop is cupped much, I wouldn't rely on screws to 
hold it flat; it would be under constant strain, and sooner or 
later I would expect something to give. 
[Jim Cummins is an associate editor of Fine Woodworking) 

Readers exchange 
I need information about the Great Wheel woodturning lathe. 
After researching the Dominy Collection at the Winterthur Mu­
seum, Winterthur, Del . ,  a friend and I built a similar lathe for 
the Joynter's Shop At Pennsbury Manor, William Penn's recon­
structed home in Morrisvil le, Penn. If you know of any existing 
Great Wheel lathes, or have any information or photographs 
that will help our research on these lathes, please contact 
Palmer Sharpless, 192 Durhams Rd . ,  Newtown, Penn . 1 8940. 

Send queries, comments and sources of supply to Q&A, Fine 
Woodworking, Box 355, Newtown, Conn.  06470. 





The 5ysti Matic blade­
how and why one saw 
really can cut smoother. 
loday's industrial quality saw blades are 

the finest blades ever produced. Now SYSTI 
MATIC has succeeded in manufacturing the 
best of the best. The finest of the finest. The 
smoothest of the smooth. If you've never 
worked with a blade this good, it's definitely 
time that you did. 

The �Í�¡�2thafs cut with a laser. 
Other manufacturers rough out their blades 
on shearing machines, then shape the out­
line on a milling machine-we know, that's 
how we made our own blades for years. Then 
we switched to the laser-an incredibly accu­
rate and powerful laser that focuses a mere ���z�z�z�2watts of light 

into a beam so 
intense that it can 
cut carbon steel 
plate up to a quar­
ter of an inch thick! 
And do it faster and 
more smoothly 
than any other 
method of cutting 
steel yet devised ! 

The profile of 
each blade is engi­

neered on our computers. Then the design of 
the blade is numerically communicated to the 
laser which cuts each blank out with incredi­
ble accuracy-every one mathematically 
identical. The actual width of the laser cut 
is less than 6 thousandths of an inch. And 
unlike shearing and milling, the laser cutting 
does not transmit stress to the edge of the 
metal. The secret of SYSTI MATIC's amazing 
smoothness starts right here. 

Human skill, microprocessor accuracy. 
After heat-treating and tempering, each blade 
blank is precisely surface ground 
to absolute flatness. The micro­
processor-controlled grinding 
machine makes up to �a�z�2pas­
ses across the surface of the 
spinning blank. The first "rough" 
pass may take up to �£�2thou­
sandths of an inch. The final pas­
ses are automatically gauged to 
less than ���2��
y�T�2thousandth ! 
After final inspection, the blanks are ready for 
brazing of tips and grinding. 

Tungsten carbide is fascinating stuff. 
Almost as heavy as lead, nearly as hard as 
diamond. (A cupful of tips weighs just over �+�2
pounds ! )  On the Rockwell hardness scale, 
the finest knife-grade high-speed carbon 
steel rates at about �+�+�Z�2diamond at ���z�z�£�2C-l 
carbide tips rate at 89 Rockwell. C-4 tips rate 
94. Depending on the application, we use all 
four grades-C-l, �a�Y�2�£�2and 4-as well as 
micron and sub-micron hot isostatic pressed 
carbide tips. 

Hone till It hurts. 
Until a few years ago, SYSTI MATIC manufac­
tured grinding eqUipment for our own use and 
for sale to saw shops. But we 
have chosen to go to incredibly 
accurate three-axis automated 
grinders. There may be as many 
as eleven separate tip paths in 
a given saw tip group. And an 
individual tooth may have as 
many as five separate surfaces 
that require honing. Clearly, this 
is a place for automation PLUS 
the dedication of an incredibly 
patient and skillful operator. An 
individual tooth facet can be very 
nicely ground in as little as four 
seconds. But SYSTI MATIC's aver­
age facet cycle is more like ten seconds. You 
can hurry the honing, but not without hurting 
the end product. We don't hurry the honing. 

You can really tell the 
difference. 
If you've never used a blade 
as good as this, you're in for 
a wonderful experience. You 
can tell the difference right 
from the very first cut. How 
long do SYSTI MATIC blades 
actually last? That depends 
on care and the material 

being cut. But even in full time industrial appli­
cations, our blades can give years of service. 
In the average shop, many years. In a home 
shop, a SYSTI MATIC blade will probably last a 
lifetime. Does anybody really need a blade 
this good? Only if you value the smoothest 
possible cuts. Then you need-and will always 
appreciate-a tool as fine as today's SYSTI 
MATIC blade. 

Made right here in the U.S. of �w�¼�2
We face very tough and-in some cases 
-very good foreign competition. But it's a 

challenge that we welcome. 
In terms of quality, longevity 
and price, we believe that 
SYSTI MATIC more than 
measures up. We share our 
profits with our workers PLUS 
the rewards of their produc­
tivity and quality improve­
ments. When you cut with a 
SYSTI MATIC blade, you're 
using an American-made 
product that's as good as or 
better than any blade that's 
ever been produced any­�¢
ý
y�Y
y�¤�2And yes, our blades 

are unconditionally guaranteed. You MUST be 
happy or your money back. 

Systi Matic Company 
12530 135th Avenue Northeast 
Kirkland,Washington 98034 
( 206) 823-8200 
(800) 426-0000 Except AK 
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QuiCk-stepping around the barrel, Raise­
lis and Jonathan Davol simultaneously 
hammer down the metal hoops that bend 
the warm staves to shape. 

Staves are 'raised uP ' in an iron hoop that sets the barrel diameter. Raiselis steadies 
the staves with his left forearm as he adds more staves with his right hand. 

Cocking a hoop draws the staves together 
enough to reduce the diameter of the bar­
rel so the next size hoop can be forced on. 

correct pitch, or belly. The finished staves average 3 in. to 3Yo in. 
wide . Before he can assemble the barrel ,  the cooper needs 
enough staves to fill the hoop that sets the diameter of the barrel ,  
usually one stave for each inch in the diameter of the vessel. 

After jointing, the staves are "raised up" in an iron hoop to cre­
ate a frustrum, a truncated cone shape as shown above. Raising-up 
hoops for barrels are about 18 in. in diameter; one for a half-barrel 
would be about 1 5  in. in diameter. To raise the barrel, I hold the 
first stave against the inside of the hoop, add a second stave and 
grasp them both with my left hand. As I add a third stave, I grip 
the first two with my hand and support the new one with my fore­
arm. After that, it's a matter of adding one stave at a time until the 
hoop is full .  Once all staves are in the hoop, the frustrum will 
stand by itself until the first bending or truss hoop, called an over­
runner, is put in place. This large metal hoop slides about two­
thirds down the barrel. A blacksmith friend made my truss hoops 
from strong and durable Yo-in. by I - in. iron bar stock, but riveted 
ash or hickory hoops were often used by traditional coopers. 

The cask is now ready to fire. Dry white oak shavings are packed 
into a cresset, a basket made from old iron hoop stock. The cresset 
is placed into the barrel and lit from the top to ensure a slow, even 
fire that heats the staves hot to the touch along their entire length. 
If you tap a warm stave with a hammer, it makes a dull thud, rather 
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than the sharper resonance you get on cold wood. Normally the 
staves will be hot enough to bend in 10 to 20 minutes. 

Usually it takes two men to hammer down the truss hoops even­
ly. We begin by driving the overrunner to the ground. Next, a truss 
hoop the same diameter as the bilge or belly (point of greatest 
diameter) is driven past the center of the staves to the bottom. 
When the second runner has been driven down, the staves are 
essentially the same diameter at the ends as at the bilge. A smaller 
hoop won't pass down from the top, but can be forced on by in­
verting the cask and cocking the last hoop, as shown in the top 
right photo, making the diameter at the end somewhat smaller. 
Like all other hoop stock, truss hoops have a taper to the inside 
surface, allowing them to draw the staves together more efficient­
ly. Smaller hoops are driven on in succession, as the hammers 
strike simultaneously and a hoop is kept snug about the bilge to 
keep the outside fibers from fracturing. As each truss hoop is driv­
en home, the staves draw closer together, and contain the heat 
better. The fire must be kept burning in the cresset during the 
whole process, and sometimes the staves begin to burn and must 
be swabbed with water. Deep charring is not a desirable effect. 

The last truss hoop is driven down below the chime so an iron 
band can be hammered flush with the chime. This band is the 
same diameter as the raising-up hoop. Once this band is seated, 



Inside a m�Trn cooperage 
Stepping into the Demptos cooperage is 
like being ��ported back to the early 
days of the Industrial Revolution: crafts­
men wielding hammers, adzes and hand­
scrapers, work side-by-side with men oper­
ating power �Ÿ�V�Êand lathe-like machinery 
in a shop redolent with the smell of fresh 
shavings and thick with woodsmoke. Al­
though the Demptos family began practic­
ing the art of the tonnellier (French for 
cooper) in France during the early 1 800s, 
their California cooperage isn't bound by 
the methods of the past. They run a mod­
ern and efficient business, and augment 
the traditional hand-coopering techniques 
with the speed and muscle-sparing labor of 
modern machinery. 

Demptos manufactures and supplies 
wine barrels to some of the finest wineries 
in the world. Their customers include 
some of the legen chateaus of France, 
as well as Demptos' neighbors in the Napa 
Valley, the heart of America's most re­
nowned grape-growing and Wine-making 
region, and other acclaimed West Coast 
wineries. Even as plastic and metal con­
tainers threaten to inundate us, wooden 
barrels are essential for winemaking. The 
wood subtly interacts with the young 
wine, flavoring it as it ages, allowing it to 
develop its own particular body, acidiry, 
finesse and flavor. 

Oak imported from France is by far the 
most popular wood for wine barrels, due 
to its strength and superior flavoring 
properties, which vary with the region 
where the oak grew. Demptos prefers 
oaks from Limousin, Nevers, Troncais, Al­
l ier,  Vosge s ,  and Borgogne areas of 
France. Regardless of the oak's origins, 
the interior of each barrel must be 
scorched or toasted before it can properly 
flavor the wine. Toast levels vary from 
light, which just tans the oak, to very 
heavy, which actually chars it. The win­
ery's enologist (winemaster) must consid­
er all these factors-the oak's origins, the 
charring level and the type of wine to be 
made-before placing a barrel order. 

Rather than hand shape each of the 
staves as traditional coopers did (see ac­
companying article) , Demptos has its oak 
cut and shaped into staves in France. Ma­
chines automatically cut the perfect bevel 
and taper on each stave, regardless of its 
width, thereby eliminating one of the 
most tedious and demanding aspects of 
the old coopering trade. Once the staves 
arrive in California, they are raised up in 
the traditional way within an iron hoop 
and heated over an open fire until the 
staves are pliable enough to bend. The 
only modern innovation is a power winch 
and cable that tightens around the lower 
end of the barrel,  pulling the staves into 
shape. After the temporary metal hoops 

Fires burn in iron cressets as a cooper wraps a power winch cable around the hot 
staves. The cooper in the foreground is fitting a hoop on a 3-ft. tall barrel. 

are hammered into place, the barrel is 
doused with water, placed over the burn­
ing cresset and sealed with a �L�Mden lid 
to bake. This sets the staves in their bent 
form, as well as toasts the inside to the de­
sired degree. 

Next, the barrel is chucked on a large 
lathe-like machine that rotates the barrel 
ends against a whirring pair of saw blades 
and molding head cutters that trim the 
edges and cut the chime bevel and croze 
groove, all in about a minute. The bung 
hole is bored in the middle of the widest 
stave by a large drill press, then heat­
scorched so it will make a better seal with 
the softwood plug. Hoops are fitted next: 
six per standard 60-gallon Bordeaux-style 
barrel; eight on the Burgundy type. Each 
metal hoop is measured, riveted, and fit­
ted individually. 

The barrel heads are also oak. Several 
narrow boards are held together by small 
steel pins instead of dowels. Before the 
head is cut to size, each individual barrel 
must be measured by walking a divider 
six times around the inside circumference 
of the croze groove to determine the ex­
act diameter. This measurement is used to 
set the automatic head-cutting machine 
(undoubtedly the most sophisticated 
piece of machinery at Demptos) . It rotates 
the blank past an unusual, conical-shaped 
rotary saw blade and cutter that create a 
perfectly sized disc with a sharp l i p  
(called the bezel) designed t o  fit snugly 
into the croze. 

After the heads are set into place and 
cleaned up with a bit of hand scraping 
and sanding, the barrel is tested for leaks. 

Rather than fill  the barrel ,  the coopers 
pour a small amount of water into the bar­
rel, then pressurize it with compressed air 
before rolling it about to check for de­
fects. Open pores or insect holes that 
could dribble precious wine are plugged 
with small, sharpened oak pegs. Staves 
that leak badly are replaced. 

With the middle hoops removed, the en­
tire outside of the barrel is cleaned up by a 
power scraping machine, which has a 
large piston-like arm that forces a heavy 
blade up and down as the operator rotates 
the barrel and adjusts the depth of cut. The 
wide, thick, scroll-like shavings are col­
lected and sold to winemakers who give 
their inexpensive product an aged flavor in 
much the same way as water is flavored 
with a teabag. Then, all the hoops are set 
by an enormous multiple-arm press. Like a 
trained octopus, it pushes each hoop 
down from all sides at once to ensure it's 
properly positioned and aligned. Finally, 
the ends of the staves are �†shed to pre­
vent wine from seeping through the po­
rous oak, and the barrels are fumigated 
with sulfur gas to retard the growth of 
mold during storage and shipping. 

Despite the mechanization at Demptos, 
barrel-making is still fairly slow and high­
ly hand-labor intensive-the seven-man 
crew at Demptos produces only about 1 5  
barrels a day. But this seems perfectly ap­
propriate when you consider the amount 
of time it takes to create a Grand Cru 
Classe Chateau Margaux. �a�2
Sandor Nagyszalanczy is an assistant 
editor of Fine Wooodworking. 
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Warm wood cuts easier than cold, so Raiselis bevels the barrel 
rim with an adze as soon as the cresset's removed. The bevel 
keeps weight on the outer walls and off the grooved inner section. 

Fig_ �•���2Shaping the barrel chime 

Howel 

Raiselis temporarily removes each metal hoop while he spoke­
shaves the barrel to remove irregularities between staves. 

Spurs score wood 
ahead of croze cutter, 
ensuring smooth cross­
grain cut. The curved 
block holding the 
cutters bears against 
the barrel's inner wall. 



The bevel around tbe circular bead, or end, of tbe barrel is rougb­
ly sbaped witb a side axe and finisbed witb a beading knife. 

Before snapping tbe bead into tbe croze, Raiselis refines tbe bev­
els witb a beading knife, wbicb is curved for cutting endgrain. 

Fig. �Ó���2The barrel head 

For maximum strength, 
the croze depth 
should be the 
thickness of 
the stave. 

Croze groove 

Stave 

photo, p. 42, the truss hoops can be struck off and iron bands 
driven on to support the bilge and quarter. With the joints tight, 
the cask makes a neat circle, but must be reheated again to "set" 
the staves in their bent positions. The cresset is re-filled, re-lit and 
put back into the barrel, which is sealed for 20 to 30 minutes with 
a cover of old stave stock. 

When the cask comes off the fire, an adze is used to cut the 
chime (or bevel at the end) , shown on the facing page, far left. 
The tough, white oak endgrain is easier to cut when it's hot. The 
chime bevel's important because it protects the weak, short grain 
above the croze, or groove, that will be cut into the barrel to re­
ceive the top and bottom panels, called heads. Once the bevel 's 
cut, the barrel's weight rests on the staves' outer walls, rather than 
on the more fragile inner walls. Next, special planes are used to 
smooth the barrel's rims so it can be fitted with heads. First, the 
top of the chime bevel is leveled with a topping or leveling plane. 
The rim must be level because the fences of the planes used to 
smooth the inside ride on this surface. Next the howel is run 
round-and-round the inside of the rim to eliminate irregularities 
between staves and create a smooth band just below the chime. 
This surface is grooved with a croze, a curved plane with a pair of 
spurs to score the cross-grain and a narrow iron to cut the groove, 
also called a croze. The rest of the inside is usually left rough. 
Finally, the outside of the keg is smoothed with a spokeshave. 

The barrel heads, which are fit into the croze, are also oak. Usu­
ally it takes three or four boards to make a panel slightly larger 
than the barrel opening. As a rule, the top and bottom are 1 � 
times the thickness of the staves. The pieces are jointed by hand 
on the cooper's jointer, then doweled together with round or 
square pegs. Before tapping the pieces together, a single strip of 
flagging, dried cattail reed, is placed along each jOint. The flag­
ging acts like a gasket to keep the joint tight when the barrel is 
filled with liqUid. The pegs between the joints merely hold the 
pieces together until the head is fit into the croze; then the pres­
sure of the hoops and staves keeps them tight. The assembled 
panels are flattened with a swift, a large spokeshave shaped some­
thing like a chimney swift in flight. 

The head must be beveled to fit into the croze. After sawing 
out the circle with a frame saw, I roughly bevel the head's edges 
with an axe, then finish the bevels with a heading knife, a large, 
heavy knife with a slightly curved blade to facilitate cutting on 
endgrain .  Before the head can be fit into the barrel ,  the hoops 
must be slacked off enough to spring the staves apart. After the 
head's beveled edges are snapped into the croze, the hoops are 
pounded tight again. 

Finally, the bending hoops are knocked off and replaced with 
permanent metal ones-mild steel for most barrels, brass for 
more ornate models and for some 1 9th-century naval work. Bar­
rels for dry storage traditionally were hooped with bands of ash, 
oak, hickory or other saplings, split and notched to lock together 
around the barrel .  The wooden staves are usually left unfinished. 

It takes me about a day to make a watertight barrel like thiS, but 
an experienced brewery cooper could probably do two a day. 
Time isn't that important to me, though. What matters is preserv­
ing the coopering trade, its tools and traditions. I think it's good 
for people to realize the amount of work and skill that went into 
the most commonplace objects, and to see how really elegant a 
simple, functional handmade cask can be. �W�2
Ron Raiselis operates the cooper's shop at Strawbery Banke M use­

um in Portsmouth, 	Ç�V�2For information about the M useum, call 
(603) 433-1100 or write to 
\�2�X�O�2Box 300, Portsmouth, 	Ç�V�203801. 
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Fig. 2: Veneer �����2
Centerline 
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Fig. �Ü���2Seating possibilities 

Repositioning the table's three elements 
allows varied and comfortable seating. A 
table with leaves, another possible design 
choice, would have folded up too small for 
the scale of the room. 

�é�b�Ê�a�"�Ê

�"�$j 

or ���Ê

���Ê �ý or even �b�$�Ê

Lipping core �½�Ê
before veneering 
(top) results 
in a visually 
continuous 
veneer surface. 
Edge-veneering 
(bottom) inte rii.f,ts 
surface. 

Numbers indicate position of each leaf in the flitch. This layout averages differences from 
leaf to leaf, and also creates a match when the two ends are combined into a round table. 

Two veneer edges showing 

Particleboard core 

would have looked too thin. I custom-ordered a sheet of particle­
board, thicknessed to in., from the Eagle Door and Plywood 
Co. (450 Oaktree Ave. ,  South Plainfield, N.) .  07080) , so that when 
the top was veneered on both sides it would be a full inch thick. 

Banding is frequently veneered cross-grain on solid or ve­
neered stock. This has its advamages-the grain is always per­
pendicular to the edge, there's little waste, and the pieces are 
often small enough to minimize any problems related to wood 
movement. However, solid banding has advantages, too-the 
edge doesn't have to be separately veneered or previously faced, 
and it's easier to work any desired molding in a solid edge than 
in a veneered or composite edge. 

To cut the ends to shape, a router was mounted in the circle­
cutting jig shown in figure 4 (p. 49) and the jig carefully posi­
tioned on the panel at the center mark. With a �-in. double-flute 
helical bit, I took four increasingly deep passes to cut out the 
semicircle. As a precautionary measure, I had first drawn the out­
line on the panel with a pair of trammel points (with pencil at-

tachment) , and set the circle-cutting jig to cut Ys in. outside this 
line. Then, when the semicircle had been cut out, a light finish­
ing cut, running the router the "wrong" way, clockwise, brought 
the panel to size and left a perfectly square edge . 

There 's always the question, when making a jig, of how re­
fined it should be. If I know I will be using a jig over and over, I 
rarely resist the temptation to make it a visual and tactile plea­
sure-I am very fond of varnished mahogany and polished brass. 
But for a one-off job, I usually settle for a jig that will simply get 
the job done. This attitude sometimes makes me feel I 'm a cog 
in a Rube Goldberg cartoon, but it has the advantage that when 
the job is done I can dispose of the contraption without remorse. 
If I 'd saved every jig I 've ever made, I wouldn't be able to walk 
through my shop. 

The number of segments making up the edge banding is a mat­
ter of chOice, depending partly on how wel l  you can match the 
grain, but for a two-part circular top the number must be even. I 
chose 1 2-six a side-since I would be able to get all the seg-
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Fig. �•���2Dimensions and con�×ction 

Ebony lipping 

D
šil: Table latch 
(from Garrett Wade) 

�H�º�2

Purple heart 
banding. 
6 segments 

Form-laminated 
purpltlheart apron 

Taper on three inside faces 
starts �Ô�2���2in. from top­
no taper on outside face. 

Taper comer legs on two inside faces. �µ�ÊAdd thin black rubber washers 

�¶�Ê to level table on irregular floor. 

�Û�2 in. sq. at bottom �³�����N���
�����������2Furniture glide 

ments sequentially out of one length of purpleheart I had on 
hand. Figure 5 shows the general arrangement of the banding 
and also how to work out the angles for the banding segments. 
The width of the banding is a matter of choice, in this case I 
thought 3 in. looked nice. If you have a board somewhat longer 
than the circumference you intend to band, then all the seg­
ments can be marked on it in a straight line and numbered so the 
grain can later be matched. 

Having done this before, I had a template on hand that I used 
to indicate the segments on the chosen board; you can make a 
template exact enough for this purpose by marking the position 
of the six segments around one of the semicircles-the distance 
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between marks will give you the inside measurement of the seg­
ment and you trace the inside curve directly from the panel .  

I used a protractor and a straightedge to produce the lines to 
the circumference. Even though I did this as careful ly as possi­
ble, measuring between each point on the circumference gave 
me 1 2  slightly different lengths. So, I averaged out the distances 
and marked and measured again (and again) until each segment 
measured exactly the same. 

Thickness the banding stock to a dimension in. thicker than 
the veneered panels; I ' l l  discuss the reason for this a l i ttle later. 
Then, using the template as a guide, carefully cut the stock into 
lengths and rip the pieces to uniform width. Next, cut the miters 





Blackburn routs slots for splines with a slotting cutter whose pilot 
bearing rides along the work's edge (top photo). The clamping jig 
holds the work securely by means of wedges and movable blocks 
that can be screwed down where needed. When slotting the miters 
(lower photo) the screw shown acts as a length stop. 

blade must be the same as the radius of the tabletop. Having set 
everything up to these specifications, increase the radius by in. 
and, once again with the use of paper shims, make a trial cut on a 
piece of scrap (cut to the same size as the segments) to ensure 
that the blade enters and leaves the segment exactly at the cor­
ners. With a perfectly sharp bandsaw blade, it's possible to make 
a finish cut good enough to glue onto the table edge, but I prefer 
to make the cut in. larger, then individually fit each segment 
at the proper place on the circumference using a compass plane. 
If you don't have a compass plane, you could true the curve by 
adapting the router setup used to cut the semicircles, or by using 
a shaped sanding block. 

At this point you can lay out the segments around the two 
semicircular tops, arranged as one circle, to check for correct 
miters, closeness of fit, and overall length. 

Cutting the grooves for the spl ines that attach the segments to 
the tabletop and each other is the next operation. This used to 
be done with a hand router with a curved sole, but is now more 
easily accomplished with an electric router, a slotting bit and a 
small holding jig, as shown in the photos above . The reason for 
having cut the segments in. thicker than the tabletop now 
becomes clear-to ensure that the segments, when attached, 
will be a l ittle proud of the table's surfaces (both top and bot­
tom) . This makes planing and cleaning up the banding easier 
and safer than dealing with a surface that could possibly be low­
er than the central veneer. The easy way to achieve this fit is to 
cut the groove in the tabletop first, and then lower the bit in. 
before cutting the grooves in the segments. 

Splines may be made from Masonite or plywood-just choose 
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a slotting cutter of the same thickness. For a 3-in. -wide banding, 
a l - in . -wide spline is adequate. You can lay out the curved strips 
with trammel points and cut them on the bandsaw. Be sure to 
check that the spline is not too wide anywhere-it would be 
disastrous to discover this in the middle of gluing up. 

The assembly order is as fol lows: First glue the edge spline 
into one of the halves, then glue the first end segment and at­
tach. Glue and insert the m iter spline and then attach the next 
segment, and so on. When both halves are banded, clamp them 
together with a band clamp around the whole circle ,  pulling 
opposite pairs of segments into position, where necessary, with 
a long bar clamp. To ensure that the end 'segments on both 
halves l ine up with the ends of the halves, insert a strip of bat· 
ten between the two halves. Wax the batten so the glue doesn't 
stick to it .  

GlUing-up a top of this size is quite a lot of work, and white 
glue might give you a little more time than yellow glue, but even 
so you'l l  have to work fast and carefully. Position each segment 
exactly, for it will not want to move much horizontally when all of 
its neighbors are in place. �•�2soon as you have made sure that all 
the segments are tight against the veneered panels, and all the 
miters are closed, make one more circuit before the final tight­
ening of the band clamp, to check that the top surface of each 
segment is flush with its neighbor. Any discrepancy here can be 
rectified with a smaller clamp directly over the jOint. 

To cut the outer circumference, separate the two halves and 
reattach the router circle-cutting jig as explained earlier, but this 
time increase the radius by 3 in. (or by whatever width banding 
you have decided on) . Slowly, in small increments to avoid tear­
out, trim the outside edge to a semicircle. This is a critical step 
since you have invested so much time by now. You might even 
first cut close to the l ine with the bandsaw, or even a saber saw, 
and then merely trim to the finished size with the router. 

Final treatment of the edge can be achieved in various ways . I 
prefer a few l ight passes with the compass plane, but this must 
be set very finely and be very sharp because of the alternating 
grain direction on each segment. Another choice would be to 
make a curved sanding block from scrap. 

The top and bottom surfaces of the banding can now be 
planed flush with the veneer and then the whole surface gone 
over with the scraper. 

The other construction details are shown in figure 3. When 
making my table, I edgebanded the center section with two 
straight pieces cut to the same width as the curved banding. 

Legs were cut and mortised to receive the aprons, which, for 
the semicircular ends, were form-laminated �ÿ���2# 54 ) .  The 
two central legs at each end were attached with bridle joints, al l  
others with mortise-and-tenon joints. 

Before the legs and skirts were glued up, the legs were tapered, 
and the skirts slotted at the top of the inside to receive the metal 
fasteners that hold the top down. 

Finally, the tabletop and legs were inlaid with ebony stringing. 
I had left the inlay design to the end, as a sort of insurance 
policy, thinking that if any of the joints in the banding did not 
fully close up, I could position the stringing to cover the gaps. I 
am pleased to report, however, that this consideration did not 
materialize. In fact, the glue lines were all so clean, I decided 
they should be left to be seen. When the fates are kind, why not 
go with the flow? �W�2
Graham Blackburn is a furniture designer and maker in Wood­
stock, N. � �6�2and author of n umerous books on woodworking. 



Dennis Young shapes a 
Windsor chair back 

with a drawknife. 

Proide: Dennis Young 
Californian builds on six years 
of apprenticeship in 
Japan and England 

by David Sloan 

F ew Westerners know, firsthand, the rigors of a tra0 itional 
Japanese apprenticeship. Dennis Young is one who does. 
In 1 972, Young left his native California to begin a four­

year apprenticeship at Matsumoto Mingei Kagu, a furniture work­
shop in Central Japan. Here, he hoped, he would get the tradi­
tional hand-tool training he was unable to find at home.  

" I t  was a discipl ined, severe environment," remembers 
Young. " I  had no privacy, no time for myself." Young worked 
ten hour days, six days a week and half a day on Sunday. ( He 
spent his "free" Sunday afternoons working in the company 
fields . )  For months he performed routine tasks around the 
shop. The work was extremely repetitive, and he hungered for 
the chance to make furniture. "At the end of six months I was 
really fighting the routine . One day the factory manager de­
posited me with an older craftsman who was to be my teacher ." 
Young was given a floor-level workbench and a mat .  He sat 
there for two days before his taciturn teacher acknowledged 
him. "At that pOint, I didn't speak Japanese well enough for us 
to communicate and I don't think my teacher knew how to re­
spond to me, a Westerner ." says Young. The demands of his 
teacher were stringent. He spent several months just learning to 
sharpen. Finally he was taught to make a chair. "I felt tremen­
dous pressure to work to a degree of tolerance that I found ex­
hausting on a daily basis . "  After a year, Young's work was 
thought good enough to go out the door with the regular fac­
tory production. 

"Everyone referred to learning as 'steal ing' techniques. Your 
teacher would show you the basics of a thing but you were ex­
pected to learn the fine points by observing . "  Apprentices 
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would sometimes resort to sneaking a look at the master's tools 
after hours to learn how to tune their own. 

Matsumoto makes both Asian and Western-style furniture, and 
Young found himself making Windsor chairs in the middle of 
Japan. Although parts were roughed out with the help of ma­
chines, finished surfaces were always produced with handtools .  
"There wasn't much allowance for individual interpretation at 
Matsumoto" and this was a way for the craftsman to impart his 
own personality into the work ."  

After four years, the isolation and lack of free time proved too 
much and Young decided it was time to leave. "I never really 
enjoyed it there-the lack of privacy, the rigors . . .  but the level of 
skill was so high. I just had this burning desire to be a craftsman ." 

Young's desire to learn took him next to England where he 
hooked up with Stewart Linford, a chairmaker in High Wycombe, 
a town west of London once known as the chairmaking capital of 
the Western world .  From Linford, Young learned the traditional 
method of making English Windsor chairs-a nearly extinct 
trade .  He mothballed most of his Japanese tools and learned to 
use arcane English tools such as spoon bits, and a tool called a 
travisher, a sort of bent spokeshave for finishing dished seats. 

After a year and a half, he went on to another shop for six 
months where he learned to make what were called "best" chairs, 
mostly in the Chippendale and Hepplewhite style . Here Young 
worked with his Japanese tools, much to the amusement of his 
mates. " 'Airplane propellors,' was what one elderly chairmaker 
called my Japanese saws," recalls Young. "Not one person I 
worked with expressed more than a fleeting interest in my tools. "  
Frustrated with the low wages and England's notoriously un-sunny 
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Not surprisingly, some of Young's designs show a strong 
Oriental influence. The bookcase above, made of purpleheart 
with ebony drawer pulls, is 30 in. �(�)�2and 6 ft. long. The 
room divider on the facing page is patterned after a 
traditional Japanese lsi taUe. The frame is padauk, the 
fabric by Myung Jin Fabrics. The Honduras mahogany and 
rosewood bookcase next to the divider shows a strong 
Korean influence. The padauk table is similar to the low 
tables used in Japan; its mortise-and-tenon joints are cut 
with sloping shoulders. A 'I.-in.-round strip of wenge is glued 
into a slot cut around the perimeter of the top. (Young was 
assisted by Mineo Tsutomu on the table and cabinet.) Chairs 
are the bread and butter of Young's shop. He makes all 
sorts, from the traditional Queen Anne side chair (below 
right) to the contemporary Windsor (left). 
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skies, Young returned to California in 1 978. In borrowed shop 
space in Bolinas, he started making chairs and low-slung Japanese 
dining tables. Today, chairs are 50% of Young's furniture making 
business in Petaluma. He isn't tied into one particular style, but 
makes everything from traditional Queen Anne sidechairs to 
Windsoresque rockers of his own design. Young's cabinet and 
table designs betray more than a hint of Oriental influence. 

Young still relies heavily on handtools, switching easily from 
Japanese tools to Western. "The English tools are great for re­
moving material quickly, but the Japanese tools are more sensi­
tive and leave a better finished surface . "  He still works at his low 
bench-Japanese style-for certain planing tasks. 

Young feels that the most valuable legacy of his apprentice­
ship was the influence it had on his attitude toward work. "The 
sheer repetition taught me diScipline and gave me the stamina 
to do hard work. I saw older craftsmen in Japan who could do 
monotonous, repetitive tasks and apply themselves in a very 
workmanl ike manner. When I compare craftsmen in the U . S .  to 
those in Japan, craftsmen here tend to be more self- indulgent 
and not so will ing to do repetitive tasks. I believe repetitive 
shaping to be instrumental in developing a feeling for form. 
Although I don't think I 've completely overcome laziness or 
self-indulgence, my training has helped me to confront repet­
itive work and do it skillfu l ly. " 

It may soon be impossible to duplicate Young's experience. 
Even in Japan, traditional apprenticeships are pretty much a 
thing of the past. Most young people in Japan don't want to put 
themselves in that sort of rigorous situation. When asked if he 
would do i t  all over again, Young replied, "Perhaps. My experi­
ence in Japan was very painfu l .  I 'm happy to have achieved my 
level of abil ity, but I paid a high price for i t ." �U�2
Dav id Sloan is a former associate editor afFine Woodworking. 





Chucks for Woodt urning 
How many ways can a wood chuck chuck? 

by David Sloan 

I was taught that you had two choices when mounting work on 
the lathe-a spur center for long stuff and a faceplate for flat 
stuff. I can sti l l  hear my junior-high shop teacher extolling 

the virtues of these two implements as he held them aloft .  He 
taught us to glue pretty green felt on the bottoms of our candle­
sticks and platters to hide the screw holes and spur-center marks. 
If you wanted another way to mount work on the lathe, you usu­
ally had to figure it out and make it yourself. Yes indeed, those 
were the Dark Ages of woodturning. 

Today's turner has other options. There are some clever multi­
function chucks being made today that can hold work in ways my 
shop teacher never dreamed of. Each chuck has limitations of its 
own, but adding one or two to your collection of faceplates and 
centers will make your lathe more versati le .  

Some of the chucks being made today have features based 
on old designs that professional turners have been making out 
of wood for years. Screw chucks, cup chucks and "spigot" 
chucks (British turners call a round tenon a spigot) ,  for ej$:am­
pie, are among those described in John Jacob Holtzapffel 's  
1881  book, Hand or Simple Turning: Principles and Prac tice 

(reprinted by Dover Publ ications, Inc . ,  1 80 Varick St . ,  New 
York, N .Y. 1 00 1 4 ) .  

England i s  the spawning ground for many o f  today's combi -

nation chucks. The first was the Myford 3- in- 1 .  Designed by 
Edward Barrs in the mid 1 950s, it combined faceplate, screw 
chuck and collar chuck. The Coil Grip Chuck, designed by Roy 
and Peter Child,  expanded on the features of the 3 - in - l by add­
ing a way to grip the work by compression. The 6- in- l chuck,  
designed by ick Davidson, was the first chuck with jaws that 
expand outward and lock into a recess turned in the bottom of 
a bowl . 

From the ten or so combination chucks in production world­
wide, I tried three that met the following criteria: The chuck had 
to be available from dealers in the U .S. or Canada and come in 
thread sizes to fit several different lathes. I also tried an inexpen­
sive 3- jaw machinists' chuck. Some interesting chucks that didn't 
meet my criteria are listed on p. 57. 

The chuck you choose depends on the sort of turning you 
do. If I could have only one chuck, I 'd opt for maximum versa, 
t i l i ty. But, one chuck just doesn't do i t  all . I l ike to work with a 
screw chuck, a 3 - jaw and a combination chuck. I 've never 
found a better screw chuck than the Glaser, and I 'd choose the 
Precision or Multistar over the Delta Super Chuck because 
they're more versat i le .  

Dav id Sloan is a former associate editor of Fine Woodworking. 

Glaser Sc Chuck 
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The Glaser chuck has the distinction 
of being the only American-made chuck 
I could find. It's an efficient, well -
made tool and I wonder how I got along 
without it .  

A hardened stainless-steel screw with 
a special thin thread protrudes from the 
center of the 1 Yz- in. -dia. anodized alu­
minum body. The screw has no taper and 
the thin thread is designed to penetrate 
the wood with minimum damage . A re­
versible and removable collar screws 
over the chuck body to provide extra sup-

The Glaser Screw Chuck has a stainless 
steel screw with a thin thread that dis­
places very little wood, and a removable, 
reversible collar to support larger stock. 

port (2Yz and 3Yz in. dia .)  for large stock. 
For facework or centerwork, you drill 

a y'-in. -dia. hole in the stock and thread it 
on the chuck. The screw grips tena­
ciously, even in endgrain-something most 
screws won't do. Mounting and remov-
ing work is fast, which explains the popu­
larity of screw chucks with production 
turners. Work removed from the lathe can 
be remounted accurately without much 
fuss. A screw chuck is also ideal for quick 
mounting of jam chucks and other 
homemade wooden chucks and faceplates. 

The Glaser Screw Chuck, $69 .50, is 
available from Jerry Glaser, 834 1 Delgany 
Ave. ,  Playa del Rey, Calif. 90293. 
Please specify type of lathe. 



The Precision Combination Chuck comes with the accessories shown above, except for the 
optional spigot chuck at center right. The dovetail collets expand to grip a recess turned in 
the bottom of a bowl, top right. The pin chuck fits into a J-in. hole, center left. When the 
bowl is rotated, it locks in place. The optional spigot chuck accessory is ideal for turning 
boxes. The PrecisioTt requires two C wrenches to change accessories. 

Precision Combination Chuck 
Designed by Nick Davidson and made 
in England, the Precision chuck is the 
updated version of his earlier 6-in- 1 
chuck. It is available in both right-hand 
and left-hand threads for a wide vari­
ety of lathes. 

The Precision is a complex piece of 
machining, very nicely executed on 
computerized machinery. In its basic 
form it combines five functions. Two for 
face work: 3X-in.-dia. expanding dove­
tail collets and a 1 - in.-dia. pin chuck, as 
well as three for center work: a 2Ys-in.­
dia. cup chuck, a collar chuck, and a 3-
way split ring. Opt ional accessories 
include smaller expanding collets, sev­
eral sizes of screw chuck, a 2- in .  spig-
ot chuck, several sizes of collet-chucks 
and faceplate rings. 

Can a chuck that does so many 
things do them all well ? From my experi­
ence with the tool �³�2would say yes, al­
though changing from one function to 
another takes some time. Are all the 

functions equally useful ? There were 
some that suited my style of working 
and some that didn't. Other turners �³�2
spoke with preferred different func­
tions. I prefer the cup chuck and optional 
spigot chuck functions for turning end­
grain boxes because they require less 
preliminary stock preparation than the 
collar chuck and split ring do and they 
don't waste as much wood. The collar 
chuck and split ring also impose some 
restrictions on design because the col-
lar must slide over the stock. It's usually 
not practical to use them on stock 
that's more than 2X in. in diameter. 

To use the expanding dovetail col­
lets, you mount the work on a faceplate , 
screw chuck or pin chuck, mark out a 
3X-in. circle and turn a 'l;s-in. -deep re­
cess with dovetail sides. The cast pot­
metal jaws expand inside the recess. 
They grip wel l ,  although I 'm not wild 
about the concept of forcing the wood 
apart instead of gripping it by com-

pression. Turn away too much of the 
supporting wood around the jaws and 
the wood may split when a tool catches. 

The dovetail recess left in the bot­
tom of the bowl is preferable to screw 
holes, and some may choose to leave 
it, although I prefer to turn away all  
signs of mounting. A nice feature of 
the expanding col let is that work can be 
removed and remounted without loss 
of center. In my opinion, the expanding 
collets really come into their own in 
conjunction with the optional faceplate 
rings, which screw to the work and 
have a dovetail recess that fits over the 
collet jaws. With this system, work can 
be mounted and removed very quickly, 
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and the rings also cost much less than 
conventional faceplates. 

The pin chuck works well  for grip­
ping the uneven bark face of a block to 
turn a natural edge bowl, where you 
don't have a flat surface to attach a face­
plate or screw chuck. The 1 - in.-dia. 
pin can hold a heavy block of wood se­
curely. With the blank on the pin, you 
turn the outside and turn a tenon for a 

spigot chuck or a recess for the ex­
panding collet chuck. 

To sum up, the Precision is a chuck 
that I ' ll always find a use for, even if 
there are some functions I don't really 
use . The nice thing about the Precision 
is that you can choose from so many 
optional accessories to suit the type and 
scale of your work. I haven't tried ev­
ery accessory, but I find the chuck more 

useful with the 2- in.  spigot chuck for 
boxes and a smaller 2 - in. -dia. set of ex­
panding dovetail collet jaws (the stan­
dard 3�-in. jaws are just too big for most 
of my bowls) . 

The Precision Combination Chuck 
is avai lable from Cryder Creek, Box 19 ,  
Whitesvil le ,  N .Y. 14897, o r  Craft Sup­
plies USA, 1644 S .  State St . ,  Provo, Utah 
8460 1 ;  $99 .95 . 

Delta 's Super Chuck Kit comes with two expanding collets, two wing cutters to cut the collet recesses, and a screw chuck. The backing 
plate doubles as a small faceplate. The split ring expands outward to lock into a recess cut in -the bowl bottom. 

Delta Super Chuck 
Designed by Bruce Leadbeatter of 
Belmore, Australia, the Super Chuck is 
manufactured Down Under and im­
ported by Delta. 

The Super Chuck comes with two ex­
panding collets (2 in. and 3 in. dia.) , a 
screw chuck and backing plate that dou­
bles as a small faceplate. Two wing cutters 
are included for drilling the recess into 
which the collet expands. The instructions 
recommend clamping the bowl stock to 
a drill -press table for this operation. A 
sharp ridge around the collet perimeter 
bites into the sides of the recess. 

The chuck is simple and works well .  
The machined-aluminium jaws are con­
tained by a spring, so they don't flop 
around and fall out as you insert them 
into the recess. As you twist the chuck, 
a cone-shaped boss draws against the 
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backing plate, spreading the three col­
let jaws apart-simple and effective. Un­
like the Precision, no wrenches are re­
quired to expand the jaws. 

The collets are designed to keep you 
from turning away too much of the sup­
porting wood around the jaws. This 
cuts down on the number of flying 
bowls, but limits how small you can 
turn the base with work mounted on the 
chuck-3% in. with the 3-in. collet and 
3 in. with the 2-in. collet. 

Centerwork can be mounted on the 
screw chuck, but the short screw doesn't 
grip as well in endgrain as the careful -
ly machined thread of the Glaser chuck. 

Delta Super Chuck is available from 
Woodworker's Supply of New Mexico, 5604 
Alameda N.E . ,  Albuquerque, N. Mex. 
871 13 ,  and other Delta dealers; $ 1 20. 







top. This screw divides potential wood movement into halves, 
50% to the left of center and 50% to the right. 

Method 1 ,  the one I use most often, is simply screws through 
the table rails into the top. Except for the anchor-screw hole at 
each end, the holes are slotted or "ovalized" in the direction of 
potential movement with a rat-tail file or rasp. In the end rails that 
run across the grain of the top, the farther these holes are from the 
center, the longer the slots. In the side rails that parallel the grain 
of the top, the slots are all the same length. Use an awl to mark 
the actual location of the screw in the slot. To ease the actual 
movement I sometimes use round-head screws and washers. 

On a table with relatively thin rails, the slots would break 
through the side rails. In this case, I glue or screw strips to the 
inside edges of the side rails, as shown in draWing l B . 

Drawing lC  shows a variation of the slotted hole technique 
which allows screw access through pocket holes on the inside sur­
faces of the rails. On antique tables these pockets were three-sided 
holes chiseled into the rail. A faster alternative is to use a Forstner 
bit in a drill press. Make a jig, as shown, with a 90° rabbet ti lted 
about 12 °  to 15 ° .  Rails can be set into the jig, drilled with the 
Forstner bit, then re-drilled with a Yo-in. bit for the screw shank. 

Method 2 involves grooves and fingers (sometimes called 
buttons) . Before assembling the table base, run grooves along 
the inside upper face of the rails, then cut wooden fingers to fit 
the grooves. These are best cut in quantity from wide endgrain 
cutoffs, such as the trimmed end of the tabletop. An alternative 
is to use metal fingers (avai lable from Craftsman Wood Service 

Taper holes as in 
method �Ú�M�2

Method 2: Fingers -

Fingers made from cross-

-�5�Ê
grain offcuts fit into �ß�Êgrooves milled in inside 
faces of rails. 

On end rails, finger 

Co. ,  1 735 West Cortland Ct . ,  Addison, I l l .  60 1 0 1 ) .  
Method 3 uses the "figure 8 "  or desk-top fastener (the best are 

Knape and Vogt # 1 547, but less expensive ones are available from 
The Woodworkers' Store, 2 1801  Industrial Blvd. ,  Rogers, Minn. 
55374) . The fasteners are installed in shallow, blind holes flush 
with the tops of the rails. This method is ideal for fastening rails 
or cleats running across the top grain because the fastener pivots 
as the wood moves. If set in slightly oversize holes and positioned 
at a 45° angle to the rails that parallel the grain, a desk-top fastener 
will allow a bit of movement, though not as much as a finger will .  

I use the sliding dovetail shown in method 4 as a last resort for 
extreme amounts of movement or for a testle tabletop, where there 
are no long-grain rails. For example, I recently completed a 4 -ft. by 
24-ft. conference table made in three 8-ft. sections. The architect 
specified that the grain run in the 4-ft .  direction, so each section 
had 8 ft . of moving wood to contend with. In this case, I routed a 
dovetail groove along the length of each 2-in .-thick rail running 
across the top grain (stopping just short of one end) . I fastened 20 
2-in. -Iong dovetail blocks along each long side of the top with a 
dab of glue and two screws. I waxed the dovetail grooves and slid 
a rail over each line of dovetail blocks. I put a heavy screw 
through the rail at the centerline of the top to anchor the two 
firmly and divide potential movement in two. �U�2
Chris Becksvoort, a professional furnituremaker in New Glou­

cester, Maine, is the author of In Harmony With Wood (Van Nos­

trand Reinhold Co. , 1983). 1j Method 4: Sliding dovetail 
Rail , . 

Dovetail socket can be 
routed in edge of rail �3�2or along bottom . surface of top_ �o�p�q�r�2

Dovetail block screwed 
to top slides into 
groove routed in rail, 

Countersink with 
Forstner bit. 

Method �•���2Desk-top fastener 
slides along length of groove. 
On side rails, leave space to 
allow finger to slide in and out. 

Steel "figure �¹���2
screwed to top and 
rail pivots, allowing 
top to move. 

Fastener's center must 
extend just beyond edge. 
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My unstudied opinion of veneered work was that it was 
somehow "cheap." Veneer was covering something and 
so was participating in some fundamental lie. It wasn't 

until I was struck by the notion that veneer was thin wood that I 
came to see it in a new l ight. Removing the idea of veneer as a 
mask and seeing it as thin wood cleared the way for a deeper 
understanding of the nature of wood. In its solid form, wood 
shows itself mainly as structural, a post or beam, for example. 
Veneer on the other hand is, in fact, a fabric-it can bend and 
bunch and can be saturated with dye . 

Recently, I 've been using veneer's fabric-like capacity to bend 
to solve one of the design problems associated with veneered 
panels: edge treatment. I don't like the look of solid-wood or 
veneer strips glued on the edges of the panel substrate; in addi ­
tion, a glue line might fail or a solid l ipping shrink and tele­
graph through the face veneer. I decided to bend the veneer 
around the curved edge of a piece to produce a seamless transi­
tion from top to bottom .  I explored the technique first on a bed 
design , then used it on the bench shown on the facing page, 
commissioned by the Museum of Fine Arts in Boston, Mass . 

The benchtop is veneered with strips of holly applied diag­
onally so that each of the four edges is an identical veneered 
bul lnose. Although I chose holly to proVide a uniform, l ight­
colored background for the dyed inlays, the wood's shimmering 
grain also adds life to the surface. I 'm keenly interested in this 
light-reflective quality, called chatoyance, which is a changeable, 
lustrous, undulating surface appearance. Good examples of cha­
toyance are seen in figured mahogany, the lightly rippled surface 
of a stream or the alternating light and dark strips of a newly 
mowed putting green. E ither the eye or the object must move to 
fully appreciate chatoyance. 

The layout of the benchtop involved three related factors: the 
size of the top, the width of the strips, and their angle across the 
top. After washing about with these three elements for a time, 
trying paper strips of different widths across a mock benchtop, 
they finally assumed their proper place and relationship. 

There are a number of ways to match veneer on a panel; two of 
the most common are book-match and slip-match. To book-match 
veneer, each successive pair of veneer leaves is opened like a 
book, producing a pattern symmetrical about a centerline, as 
shown in figure 1 .  Slip-matching, the technique I chose, arranges 
each sheet as it comes off the flitch, creating a pattern of individ-

Mark stan of bullnose 
on veneer strip for 
reference when bending. 

ual, repeating elements. It's critical that the veneer "sisters" are 
marked for sequence and side-up orientation as they come from 
the flitch. An inadvertently flipped leaf can reflect light very differ­
ently from its right-side-up sisters. With wood as plain as holly this 
error may not be obvious until the finish is applied. 

Slip-matching veneer on a diagonal requires only that you pick 
a repeating feature-a grain swirl or pin knot, for example-and 
keep them in line. Once arranged, I marked the sisters with a 
triangle, as shown in the draWing. Note that each leaf has two 
lines of the triangle on it. It is quite difficu lt �6�2flip or get the 
sisters out of sequence with this method, and it leaves a mini­
mum of pencil marks to be removed later. 

For the substrate, I used Y.-in. Baltic birch plywood, cutting a 
bullnose edge around the entire perimeter with a o/g-in. -radius 
router bit worked from both faces of the panel .  As this was to be 
a bench seating two, I decided to suggest this by gluing a very 
slight fillet to the core. The fi llet is triangular in section, with 
concave faces rising to a peak less than )Is- in .  high. 

With the layout arranged and the core prepared, the next step 
was bending the veneer. I arrived at the bending method by trial 
and error. I tried hot pipe bending, but couldn't avoid scorching 
the wood. An elaborate mandrel setup on my lathe proved work­
able but unnecessarily cumbersome. I found that the best meth­
od was a relatively simple combination of moisture and heat. 
Starting from the middle of the benchtop, I laid a veneer strip in 
place at the correct angle and put twO marks, one at each edge of 
the strip, where each bullnose started. Then I clamped the ve­
neer on another panel with an edge bullnosed the same as the 
one for the bench, aligning a pair of marks with the bullnose . 
Wetting both sides of the veneer in the vicinity of the bend, I 
waved a 6S0-watt heat gun across the surface and slowly bent the 
veneer over the bul lnose. ( If you don't have a heat gun, pouring 
boiling water on the veneer should work to bend it .) A block of 
wood coved to match the bul lnose helped ease the bend evenly. 
Once bent, I removed the strip from the form, held the bend with 
the coved piece while I thoroughly dried it with the heat gun. 

After bending the other end, I glued the strip to the core. For 
each strip, I made a caul that covered the entire strip up to the 
bends. A split section of aluminum tubing secured the bends over 
the bullnose. The veneer past the bend on the underside is also 
supported with clamped cauls. For the holly strips that crossed the 
central fillet, I scored the underside of the veneer with a razor 

Allen �����l�Š�Ê

Duffy bends dampened veneer around a bullnose former. The 
bend is then fixed with a heat gun. 
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The columns of Tom Fannon 's altar are veneered in figured mahogany wrapped around a plywood-covered frame. Thin marble slabs 
separate the columns from the sOlid-mahogany top and plinth. 

surface, running a Dremel router against a wooden fence 
clamped to the benchtop. I cut the stripes to match the groove 
width with an Ulmia double-knife inlay cutter (available from 
Lee Valley Tools, P .O. Box 6295, Station J, Ottawa, Ontario K2A 
IT4,  Canada) . Inserting the harewood dry into the groove, I held 
it in place with cel lophane tape, pull ing it around the bullnose 
with the tape for support. (The narrow stripes bent around the 
curve without wetting or heat.) After scribing along the stripe for 
the grooves on the curves, I removed the stripe, cleaned out the 
groove with a narrow chisel and glued the stripe in place. A 
wooden caul distributed pressure on the top, a short length of 
split aluminum tube secured the bend. 

During the course of making the top I cut inlays that I intend­
ed to use and assembled them on double-faced tape. When I 
position inlay, I think of jazz and of the way strangers assume 
their separate places on a bus. The backdrop supplied a sublime 
field for the constellations of inlays and gold leaf-I have never 
seen black look so black as when it is let into holly. 

The actual inlay techniques are rather simple. I scribed around 
the inlay with an X-Acto knife, lifted the inlay and the excess 

tape, deepened the scribe l ine and excavated with a Dremel 
router or a small gooseneck chisel. After checking the fit, I glued 
the inlay in place with 5-minute epoxy, covering the whole as­
sembly with clear tape until dry. A sharp scraper quickly leveled 
and cleaned the inlay. 

The completed top required considerable sanding. I used a 
broad piece of very dense plastic as a block to hold a full sheet of 
sandpaper to better level the entire surface. Because of the heavy 
use the bench would receive in the museum, I chose a catalyzed 
lacquer finish for its durability. It took three days to spray and 
sand enough coats to build up a good, heavy film, which was given 
a final rubout with auto-body rubbing compound before applying 
the gold leaf. Gold leaf contributed a different "frequency" to the 
chatoyance of the piece-wood grain has a mellifluous chatoyance 
while the gold "blinks." Ten to fifteen dust coats of lacquer com­
pleted the finishing, applied carefully so that no further rubbing 
was needed, which might have upset the gold. �U�2
Tom Duffy makes architectural woodwork and furniture in 
Ogdensburg, N. � �2
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Wooden Combs 
Pattern routing builds the blank 

by Ric Carpenter 

W hen my customers tell me how they like my wooden 
combs, I usually hear the word "love" in the first sen­
tence. Using a wooden comb is a revelation to some­

one whose hair has always been tortured by plastic combs and 
brushes. Plastic causes static electricity and split ends-plastic is 
the reason for all the hair-repair shampoos! Wood, on the other 
hand, is organic and similar to hair in its molecular structure. Just 
leisurely combing your hair for a few moments a day not only 
treats your hair right, it releases a great deal of stress from both 
mind and body. 

I 've chosen to be a combwright as the way of making my liveli­
hood. I left white-collar work 10  years ago, when I was 33, and 
first tried making bandsawn burl boxes. The reality of the craft 
circuit, however, is that no matter how beautiful the work, no­
body buys except at Christmas time. After three years of horren­
dous effort, I realized that, if I wanted to continue expressing my 
creativity and, at the same time, add to the reservoir of positive­
ness in the world, what I needed was a unique item that could 
be sold year-round by mai l .  

In the days before plastic and rubber, wooden combs were 
once common-mill ions are sti l l  made each year in China. The 
Chinese combs are made from one piece of wood with the 
grain running with the teeth. This means there 's weak cross­
grain along the spine of the comb. Sooner or later, the comb 
wi ll break. I 've eliminated that cross-grain problem by making 
my combs from two pieces of wood glued together, as shown in 
the photo above . 

I work with 1 6  different woods, from oak to ebony, allowing 
many combinations. I ' l l  explain the production methods I use, 
but it's possible to make a couple of combs with little more than 
a bandsaw (or a scroll saw) and a belt sander (see box, p. 66) . 
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My standard combs are just under 3 in. wide and range in 
length from 4Y. in. to 9% in.  I prepare the �-in. -thick by 10- in . ­
long by 3-in. -wide handle blanks in advance . I can get one large 
comb or two small combs from one of these blanks. The tooth 
blanks are also cut from �-in. stock. 

I pattern rout both the tooth blank and the corresponding open­
ing in the handle blank, as shown in the drawing and photos on 
the facing page. Before routing, I bandsaw the work slightly over­
size so the router doesn't have �6�2remove much wood. My router 
is mounted on the column of my drill press with a homemade 
mounting bracket made from steel plate and a piece of 3�-in. -dia. 
steel pipe. (I call this a poor man's pin router.) 

The tooth blank is bonded into its cut-out in the handle with 
fast-setting epoxy, tinted black with a little graphite. The result­
ing dark black glue line fil ls any gaps and looks like purposeful 
decoration. I prefer West System epoxy resin # 105 and hardener 
#205, sold by Gougeon Brothers, 706 Martin St . ,  Bay City, Mich. 
48706. I prepare the surfaces for gluing by scuffing with 50-grit 
sandpaper and wiping each surface with alcohol .  I apply a first 
coat of epoxy to both surfaces and allow it to soak into the wood. 
After 20 minutes, I apply another coat and clamp the two pieces 
together with rubber bands. 

The next step is to cut the teeth. The teeth and the slots in 
between are Ys in. wide. I 've made a gang saw that cuts all the 
slots in one pass, either 1 1 ,  16, or 23 ,  depending on the size of 
the comb. As you can see in the photo at right, the blades are 
graduated in diameter, a job that any saw-sharpening shop 
should be able to handle. The cross-cut fence that holds the 
comb blank and feeds it into the blades is designed to stop ex­
actly above the center of the saw arbor. At this point, I switch off 
the saw and remove the comb. Feeding the comb farther will 



Fig �Ý���2Routing the tooth blank 
and handle cutout 

Router mounted on 
drill-press column. 

Each size comb requires 
two templates. 

Male template cuts tooth blank. 

BOO 
Router bit trims 
wooden blank to shape 
of template underneath. 

�•�á�d���d�a�d���2
Female templa.te cuts 
tooth cutout in handle. 

Bearing rides against 
side of template. 

A bracket welded from steel plate and a section 
of 3}f·in.·dia. steel pipe mounts a router on the 
drill-press column (above) - the jig cuts the 
tooth inlay blank for a large comb. Each comb 
requires two templates (right). The male jig 
(top) cuts the tooth blank and the female jig 
(bottom) cuts the corresponding cutout in the 
handle. The router pilot bit rides against the 
edge of the template to trim the stock on top. 

A gangsaw (above) cuts all the teeth in one 
pass. The cross-cut fence that holds the comb is 
designed to stop over the center of the arbor. At  
this pOint, the saw is switched off and the comb 
removed. Carpenter's sanding machine (right) 
consists of six motors mounted on a lazy 
Susan. Each padded sanding disc sports a differ­
ent grit paper. 
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result in shattered teeth. After cutting the teeth, I saw out the 
handle profile on the bandsaw. 

For contouring and finish sanding, I made a sanding machine 
from six sealed 1 ,725-RPM motors mounted on a lazy Susan. A 
9-in. -dia. aluminum sanding disc from Sears is mounted on each 
arbor. I glued l - in.-thick foam rubber to each disc with contact 
cement, then covered the foam with two drawstring cloth bon­
nets. I glue sandpaper to the outer bonnet with contact cement. 
Each disc gets a different grit (50, 1 20, 220, 320, 400 and 600) .  

Starting on the 50-grit disc, I grind the initial contours. The 
comb is shaped so that it tapers in section from about in. at the 
spine to a point at the business end of the teeth. The 1 20-grit 
paper removes any lumps and bumps and finishes the taper. I 
sand between the teeth with a I - in. narrow-belt sander. It 's im­
portant to remove any rough spots that may grab the hair. 

Next, the comb is put in a vise and , using a carbide cutter 
(Dremel # 1 009) in a Foredom flexible-shaft handpiece, I relieve 
the gaps between teeth at the spine . I bevel each tooth edge and 
round the pOintS by hand with 1 20-grit paper. 

The combs are finished with Howard Feed-N-Wax (made by 
Howard Products, Inc., 4 1 1  �Þ�2Maple, Monrovia, Cal if. 9 10 16) ,  an 
aromatic mix of beeswax, carnauba and orange-oil .  �W�2

After cutting the teeth, the top of each groove is relieved with a 
carbide cutter in a Foredom flexible-shaft handpiece. 

Ric Carpenter can he reached at Sierra Legacy, P. 0. Box 563, 

Lotus, Calif. 95651. 

Making combs the hard way 
You don't need special equipment if you 
only want to make a couple of wooden 
combs. I made one with a bandsaw, table­
saw, belt sander and thin rat-tail file. It 
took me about 4 hours from start to finish, 
but that included lots of head scratching 
and some scrounging around for materials. 

First, I bandsawed the tooth blank to the 
shape I wanted. Then, I traced the tooth 
blank shape on the handle blank and band­
sawed the opening in the handle, staying 
inside the pencil line. I had to sand and 
file a little, but I got the two pieces to fit 
pretty wel l .  I smeared 5 -minute epoxy on 
both pieces and clamped them with thick 
rubber bands. 

I cut the teeth on the tablesaw, but the 
bandsaw would be safer. The setup I used 
to space the teeth works on either ma­
chine . First, cut into some scrap and mea­
sure the width of the kerf. You will need 
some spacers twice as wide as the kerf so 
the teeth and the spaces berween them 
will be equal. I rummaged through some 
drawers and found some nuts that were in. 
thick-twice the thickness of my Ys-i n .  
kerf. The drawing shows how I used the 
nuts to space the teeth. 

Finally, I sanded the comb to shape on 
an upside-down belt sander, sanded be­
tween the teeth by hand (whew!) and re­
lieved the gaps berween the teeth with a 
rat-tail fi le. �a�2
David Sloan is a former associate editor 
of Fine Woodworking. 
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Cutting teeth on a tablesaw �Ý�T�2First cut cuts center slot. 
Clamp cO(l1b against 
fence for each cut. 

Screw fence 
to miter gauge. 

Glue stop 
to fence. �•�P�2Flip comb end for end and cut slot 

on opposite side of center. 

�_�`�a�b�Ê

2. Add spacer and cut second slot. 

Spacer is twice the width of 

�Ó�N�2Add another spacer and 
repeat steps �F�2and �‘�R�2

Backing board prevents 
teeth from shattering. 



Snray Fiflishlng 
Mastering 
clear lacquer 

by Gregory Johnson 

Sprayed nitrocellulose lacquer, though more involved to apply than a padded oil or 
brushed varnish, is worth the extra effort. As author Johnson explains, it 's among the 
most workable and practical of finishes for small-shop furnituremakers. 

I once heard a story about an old man in a brass foundry who 
had been tirelessly polishing a huge brass door for hours on 
end. Another man, having watched him work for awhile, fi­

nally spoke up. "That door is just beautifu l .  How do you know 
when it's done ?" Still polishing, the old man answered, " It's 
never done. They just come and take it away." 

You could say the same thing about a hand-rubbed lacquer 
furniture finish. The more you rub,  the better it gets. But long 
before they come to take it away., you ' l l  have achieved a splen­
did finish that protects wood against abraSion, heat, alcohol, 
dirt and water much better than an oil finish. True, a sprayed 
lacquer finish is more difficult to apply than oil or brushed var­
nish, but it's among the most workable, practical finishes for 
the small shop. It 's fast drying and you can see results quickly. 
Lacquer alone brings out the beauty of natural wood in its l ight­
est tone. Most problems in a lacquer finish are evident within 
five minutes after spraying. If it doesn't bl ister, pinhole, craze 

or look like a lunar landscape within that time, chances are very 
good that it won't fail later on . And if, for some reason, you 
don't l ike the results, you can usually strip it off with thinner 
and start again. 

In this article, I ' l l describe spray lacquer basics using a desk 
made by my nephew, Paul Johnson, as an example. The desk 
presents most of the problems you 'l l  face in lacquering a piece 
of furniture, including spraying inside corners and finishing both 
sides of a flat panel that will be exposed to heavy wear. Since the 
desk is made of maple and purpleheart, two nicely contrasting 
woods, no masking or staining was required, making this a 
straightforward, clear lacquer job. It 's possible to mix stains and 
glazes with lacquers or to color wood by spraying opaque lac­
quers, but these techniques are the subject of another article. 

Getting started-Before going into the specifics of spraying, 
should say a bit about safety. Spraying lacquer is extremely haz-
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A good lacquer finish begins with a meticulously prepared sur­
face- Above, Johnson repairs a minute flaw with a hot knife 
and a burn-in stick_ Patches will later be matched with blend­
ing-powder stains_ 

ardous. The fumes are toxic and explosive and the lacquer itself 
highly flammable, as is the overspray. Consequently, I do all of 
my spraying inside a commercial-quality spray booth equipped 
with a high-volume fan that rapidly clears fumes and removes 
overspray from the exhausted air with a series of paper filters. 
The fan itself and the lighting fixtures inside the booth are wired 
with explosion-proof fixtures. 

Obviously not everyone has access to a spray booth, but I 
strongly recommend that you buy one used or new or build 
your own, using the explosion-proof hardware available from 
wholesale electrical supply houses. On warm, windless days, it 
may be possible to spray small jobs outdoors in a sheltered 
area, but if you plan to do a lot of lacquering, a booth is a must. 
Before buying or building a booth, check with the local fire 
department to find out if zoning or safety laws prohibit spraying 
in your neighborhood. In California, where air-quality laws are 
strict, you should check with environmental authorities before 
setting up. Whether you spray inside a booth or outdoors, al­
ways wear a respirator designed to protect against vapors from 
organic solvents. 

Before finishing can begin, the furniture must be completely 
assembled with everything fitted to perfection. There's nothing 
worse than rushing a piece through finishing only �2�2discover 
that a door or drawer sti l l  needs a pass with a plane to achieve a 
perfect fit. It 's sometimes difficult to know how much of a piece 
should be assembled before finishing. You might assume, for ex­
ample, that the pigeonholes in the desk should be left in pieces, 
then assembled after finishing. In fact, it's not difficult to angle 
the spray pattern into each compartment. If finished as small 
parts, they'd be blown all over the place, take twice as long to 
spray and be bothersome to handle. Follow this general rule: as­
semble glued-up parts before finishing, but disassemble parts 
fastened with screws, hinges or bolts after they've been fitted 
and spray them separately. 

I begin by meticulously sanding the wood with 100-grit garnet 
paper followed by 220 grit, keeping a close eye for imperfec­
tions and fixing them as I go. Sanding can be done by hand or 
with a pneumatic or electric orbital sander. Jumping from 100 
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grit to 220 grit may sound like heresy, but it works fine as long as 
the final sanding is thorough enough to remove any scratches 
left by the 1 00 grit. As I sand, I blow off the dust with com­
pressed air to reveal any imperfections. Dents can be steamed 
out by placing a moist towel over the blemish and heating it with 
a household iron. If the ding remains, fi l l  it with clear burn-in 
stick or five-minute epoxy mixed with a little sawdust. Later, the 
patch will need to be blended in. 

Tight-grained woods, like the maple and purpleheart in the 
desk, don't need �2�2be filled before sealing, but open-pored 
woods should be filled with paste filler. I use Star paste wood 
filler (available from Star Chemical Co. , 360 Shore Drive, Hins­
dale, I l l .  6052 1 ) ,  which comes in pre-mixed colors and natural .  
To keep the fi ller from darkening the wood too much, spray a 
light coat of lacquer sanding sealer, then sand with 320-grit wet­
or-dry paper before filling. After the filler has cured overnight, 
scuff-sand it with 320 grit before applying any more coats. At this 
pOint, you can begin thinking about a spray schedule.  

Lacquer is a very versatile material and, depending on how 
you apply it, a tremendous number of finishing effects are possi­
ble, ranging from a subdued, low-gloss fi lm hardly distinguish­
able from oil 'to a hard, mirror-like gloss. In any case, applying 
lacquer is a multi -step process that takes place over a few days or 
a week. I usually plan the schedule in my mind but it's helpful to 
note it on paper, especially for a beginner. 

It's sometimes difficult to decide what degree of gloss a piece 
of furniture ought to have . I 've found that in most cases, a dark 
piece looks good with a higher gloss. A satin finish on dark ma­
hogany, for example, sometimes appears muddy, but a higher 
sheen brings out the depth. In most cases, any sheen looks good 
on light-colored pieces, but they're usually best treated with a 
satin or semi-gloss. 

Lacquer manufacturers sell a range of glosses typically going 
from flat, satin, semi-gloss to gloss. To keep things simple, you 
can simply buy a gloss lacquer then add a flatting agent if you 
want a flatter sheen. Just mix up an experimental batch and spray 
it on a test piece. 

The main disadvantage of flatting agents (and flat lacquers) is 
that they produce a softer, less resi lient film.  For vertical sur­
faces or unexposed areas that won't get much wear, this isn't a 
problem. Table and desk tops, however, need the added protec­
tion of a gloss . If glossy doesn't suit your tabletop, you can flat­
ten the sheen, without giving up hardness, by rubbing with 
steel wool or pumice. It 's perfectly acceptable, and often desir­
able, to use different gloss ranges on the same piece. Regard­
less of the final sheen I want, I use gloss for the base lacquer 
coats because it shows up defects that need fixing before apply­
ing the final coats. 

Here's the spray schedule I came up with for the desk: Two 
coats of sealer, sand well with 320 grit; one coat gloss, touch-up 
any light colored patches; two coats gloss, do burn-ins, check for 
any remaining touch-ups; two coats gloss, sand wel l  with 220 
grit; two coats semi-gloss on base, drawer, knobs, bottom side of 
writing lid, sides and bottom of pigeonholes; two coats gloss on 
top of writing surface and top of pigeonholes. Allowing for dry­
ing times and rub out and assembly, this finish was accom­
plished over seven working days. 

Counting the two sealer coats, there are nine coats of lacquer 
altogether. That may sound l ike a lot of finish, but lacquer has a 
relatively low solids content . After thinning the lacquer for 
spraying, it contains only about 1 0% solids. So, 90% of what you 
spray evaporates. Most lacquers are thinned 50/50 for spraying 
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The type of spray equipment you choose de­
pends on how your shop is equipped and 
how much money you want to spend. If you 
already own an air compressor, you'll need 
to begin with a spray gun. These are avail­
able in two types: pressure feed and Siphon 
or suction feed. In a pressure-feed gun, the 
fluid is forced through the spray nozzle by 
pressure introduced into a large container 
holding the finish. This type of gun is best 
suited for viscous finishes or production 
spray schedules. Siphon-feed guns work by 
drawing the material out of a small cup via a 
slight vacuum created by compressed air 
streaming through an orifice in the air cap. 
Siphon feeds are usually the best choice for 
small jobs involving light-bodied lacquers. 

I like the DeVilbiss model JGA-502, a si­
phon-feed cup gun that costs about $ 1 20. 
Other manufacturers make similar guns, so 
you may want �ý�Êshop around. The JGA-502 
gun can be fitted with any number of needle, 
nozzle and air cap combinations, depending 
on the type of material being sprayed. For lac­
quer work, the �¼�2.070 fluid tip with a #80 
cap seems to work best. A different cap and 
tip combination may be required for heavier 
or lighter liquids or in instances where com­
pressor air output is limited. 

In our shop, we have a 5-HP compressor 
that's more �.�2capable of operating a spray 
gun and an air tool or two, all at the same 
time. Some people in.sist that you need a big 
compressor to run a spray gun but I disagree. 
Before we got the big compressor, I managed 
pretty well with a 1 X-HP Sears Craftsman 
compressor. �”�2long as your compressor is 
able to deliver about 5 to 7 cubic feet per 
minute at 30 to 38 psi, any Siphon-feed gun 
should work fme. I operate my gun at 38 psi 
with the material-adjusting screw wide open 
(unscrew until you see the first thread) and 
the fan pattern adjusted to its full extent. This 
will give you a 6-in.-wide spray pattern at 
about 6 in. to 8 in. away, ideal for furniture. 

Whatever the compressor, you need clean, 

How a siphon-feed gun works 

cap �³�Î�Ï

The cup can be fitted with a plastic 
diaphragm to keep liquid from spilling out 
the vent hole when the gun is tipped. 

As compressed air flows past the fluid tip, 
it creates a slight vacuum, siphoning the 
liquid from the cup through the fluid tube. 
The air cap can be adjusted to rotate the 
spray pattern. Air cap types, fluid tips and 
needle sizes can be varied to suit different 
liquids or to produce different patterns. 

dry air. Water in the air supply is bad news. 
If there's enough, it can cause the lacquer to 
cloud over or blush. Oil blown past the 
compressor's pistons is equally trouble­
some. To avoid problems, pipe the compres­
sor's output through traps designed to re­
move oil and water, and drain these traps 
regularly. We pipe air around our shop 
through X-in. galvanized pipes. We've in­
stalled a trap right at the compressor's out­
put and also at each air station in the shop. If 
you have only one trap, install it as far away 
from the compressor as possible to allow the 
air to cool and the water to condense. The 
compressor should be downhill from the 
air outlets so condensed water will run 
back into the compressor's tank where it 
can be drained. Our air system is charged at 
1 20 psi . Regulators at each outlet adjust 
pressure downward, as required. 

Recently, I discovered another type of 
gun that operates on low-pressure air deliv-

ered at high volume by a turbine pump in­
stead of a compressor. These guns have 
been popular in Europe for about 20 years 
but are just catching on in this country. The 
system I use is made by Apollo Sprayers In­
ternational Inc . ,  but similar set-ups, all of 
which operate on the same principle, are 
available from several other manufacturers 
(see p. 72 for more) . Where a conventional 
gun atomizes the material at about 3 5  to 
50 psi at 5 to 7 cubic feet per minute of air 
flow, a low-pressure gun atomizes at 3 to 5 
psi at 4 5  cfm. �”�2a result, the gun doesn't 
blast the lacquer onto the surface but lays it 
down more gently, allowing more control 
with much less overspray and, ultimately, 
less waste .  With less overspray, I can oper­
ate the booth fan at half-speed, which cuts 
nOise and reduces my winter fuel bills .  
While these guns aren't cheap, they're less 
expensive and involved than buying and 
setting up a compressor system .  -G.j. 

unless stated otherwise by the manufacturer. I 've learned to 
thin lacquer pretty much by eye, but if you want to be more 
scientific about it, you can buy a device called a viscosity cup. 
By timing how long it takes your thinned lacquer to drain 
through the cup, you can measure viscosity accurately. Cups 
come in different sizes but most lacquer manufacturers quote 
times for the No. 2 Zahn cup. The proper viscosity is important 
since it affects how wel l  the lacquer sprays. If the lacquer is too 
thick it won't atomize properly, resulting in a spotty surface . I f  
it's too thin, it's l ikely to run or  be over atomized and produce a 
rough, gritty surface.  

pany, Eastern Chern-lac ( 1080 Eastern Ave . ,  Malden, Mass. 02 148) . 
For tabletops �³�2use a higher-quality, more expensive sealer and 
lacquer from Mohawk (Perth Rd., Amsterdam, N .Y. 1 2010) .  

Much of the sealer and lacquer I use comes from a local com-

Drawings: Joel Katzowitz 

Setting �š�ê�2the �Ê�Ëth-With the desk sanded and ready, 
moved it into the spray booth, planning in my mind the most 
efficient way to spray it. I placed the pigeonhole assemblies on 
drying racks along the wal l .  A pair of sawhorses, bridged by two 
8-ft. 2x4s, supported the writing lid, drawer and drawer bottom. 
For the writing l id ,  which must be finished extra carefully on 
both sides, I taped clean drawing paper around the 2x4s for pad­
ding. The drawer pulls were mounted on a stick so they could be 

January/February 1987 







Improvising a spray booth 
While it's preferable to spray lacquer 
within the cozy confines of a commercial 
spray booth, many of us have neither the 
space nor the money for one. With a little 
ingenuity, however, and minimum expen­
diture, it's possible to reasonably dupli­
cate spray booth conditions so you can 
spray small jobs safely inside your shop. 

The three main things you need to do 
are to ventilate your spray area, isolate it 
from spark sources and exhaust the nox­
ious and inflammable fumes. Since I can't 
afford a separate booth, I do all of my 
spraying inside my 1 4-ft. by 22-ft. shop. 
For ventilation, I installed an explosion­
proof fan (mine's a Dayton 9M7 1 7) in one 
wall of the shop, at an opposite corner 
from an air vent. To keep overspray from 
being pumped outdoors, I installed a filter 
on the exhaust side of the fan, between the 
fan and a set of louvers that automatically 
open when the fan's turned on. The filters, 
called paint arrestors, are available from 
local finish supply houses. If practical, it's 
better to install the filter in front of the fan 
so overspray won't gunk up the blades. 

The size of the fan (quoted in cubic feet 
per minute) depends on the size of the 
room in which you're spraying. Not too 
surprisingly, there are government regula­
tions on fan size. The Occupational Safety 
and Health Administration recommends a 
minimum air flow of 1 00 feet per minute 
over the object being sprayed. To arrive at 
a fan size needed to move this much air, 
multiply the width of your spray area times 
the height by 1 00.  My fan's not nearly big 
enough to move that much air, but by 
spraying as close to the fan as I can, I get 
good enough ventilation for short spraying 
sessions and also keep the overspray from 
settling on my tools and on other pieces. 

Good lighting is critical in spray finish­
ing. I 've managed to make do with the 
standard fluorescent tubes in my shop, but 
the safest light sources are the explosion­
proof fixtures enclosed in glass and wired 
through metal conduit to a switch outside 
the spray area. Similarly, the compressor 
should be located outside the room and 
preferably at a level well below the spray 
gun, so moisture in the air will have plen­
ty of time to condense and gravity will 
pull the water back into the air tank 
where it can be drained. 

Finally, and perhaps most important, 
you have to contain the buildup of fumes 
that will occur in your shop. Lacquer 
fumes are insidious and persistent and 
will work their way through the tiniest 
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cracks and holes. My solution was to staple 
a plastic vapor barrier to the spray area 
walls, furr-out the wall and nail a layer of 
fire-code all over that. The combina­
tion of air pocket and vapor barrier seems 
to keep the fumes from wandering. Floors 
should have the barrier and all in­
stalled on the ceiling below. 

Don't entirely discount spraying out­
side, if weather permits. This can be a 

pleasure or a disaster, depending on the 
wind, number of birds and how many flies 
in your neighborhood enjoy doing head­
ers into fresh lacquer. In any case, don't 
forget to wear your respirator. Despite 
what you think, that gentle breeze will 
not waft away those harmful fumes. �4�2
David Shaw is a professional wood fin­
isher in Kelly Corners, 	Ê�2�.�2

In this western Massachusetts furniture shop, a corner of the old fabric mill the 
shop is housed in has been converted into a spray booth. The explosion-proof 
fan (Dayton 6K734M, y. UP) is mounted in a frame fitted with a sliding door so 
the booth can be sealed up during cold weather. Incandescent lamps are en­
closed in explosion-proof fixtures and wired through metal conduit. Furnace 
filters installed in the double doors leading into the booth filter dust from in­
coming air, allowing spraying while normal shop operations are underway. A 
fire extinguisher and a combustible-waste can are located just outside the booth 
doors. The hardware shown here is available through local industrial supply 
houses or from McKilligan Industrial and Supply Corp., 435 Main St., Johnson 
City, N.Y. 13790. 



held up with one hand and sprayed from all angles. Each leg of 
the desk was screwed to a three-wheeled dolly, making it easy 
for one person to move it around. 

Sometimes, if a p iece seems particu larly compl icated to 
spray, I ' l l  run through the motions of spraying without pulling 
the trigger. My objective is to formulate a pattern so I can coat 
the piece evenly without forgetting where I 've already sprayed. 
It 's important to learn to see the lacquer going on. This is best 
learned on flat, horizontal surfaces because it 's easier to posi ­
tion yourself a t  the proper angle to a light source. I move the 
gun at a distance and speed that puts the lacquer down in one 
ful l ,  wet coat, producing a shiny, evenly wet film.  Moving the 
gun too fast will leave a spotty, thin coat. Go too slow and you 
risk runs and sags, especially on vertical surfaces. Always start 
moving the gun before you start spraying, otherwise the lacquer 
wil l  puddle. 

I began the desk-spraying schedule by applying the first coat 
of sealer. Sanding sealer is a high-solids-content lacquer loaded 
with stearates which give it a dense, milky appearance. Sanding 
sealer serves several purposes. It contains additives that raise the 
grain slightly, creating a firm bond and good adhesion. The high 
solids content of the sealer helps fill the small pores and the 
stearates make it very easy to sand. 

In spraying, the order of events is less important than gun po­
sition. The draWing on p. 71 gives some tips on how to pOSition 
the gun. As a general rule, though, I begin with the more diffi­
cult, small surfaces and work toward the larger, flat surfaces. I try 
to do the vertical surfaces first, then the horizontal and if the 
piece has inside corners-a drawer, for example-I start there 
first, progressing toward the outside. 

Closed structures, l ike the desk's  pigeonholes or the inside 
of a cabinet, present special problems because the atomized 
spray tends to rebound, creating a blinding fog. To avoid thiS, I 
spray a quick burst with a s l ight sweeping motion in eac_h com­
partment. With the inside coated, I work my way around to the 
outside taking care not to get too much lacquer on the front 
edges, which were partially coated when I sprayed the inside. 

With double-sided pieces, like the desk lid, spray all four 
edges and then the top. Once the film has dried to the touch, 
flip the lid over and spray the back side. Be sure to spray both 
sides on the same day, otherwise you risk the wood warping 
from uneven moisture exchange. Spray the last coat on the sur­
face that wil l  show in the finished piece. Usually, applying two 
coats of sealer is sufficient. 

Allow each coat of sealer to dry no less than an hour before 
spraying the next coat. On unimportant surfaces l ike backs and 
bottoms, you can "speed dry" the sealer by blowing it with air 
from the gun and second coating right away. An hour after 
spraying the second sealer coat, I sand the wood with 220-grit 
dry silicon-carbide finishing paper. If the sealer coat brings out 
an area that should have been sanded better, sand down to the 
bare wood, then spot spray the area with sealer. I blow the 
white powder left from sanding off with compressed air. Don't 
worry if a small amount of the powder remains, it will melt into 
the next coat. 

After you've sanded the second coat of sealer, you can spray 
the first coat of lacquer, employing the same routine as for the 
sealer. I let the first lacquer coat cure overnight then tackle 
touch-ups the next morning. The first coat of lacquer will show 
up any light patches in the wood. These can be touched-up with 
blending-powder stains mixed in a paper cup with 2- lb . -cut shel­
lac and padded or brushed on. Blending-powder stains are made 

especially for spot touch-ups and come in a very wide range of 
colors. I have a small touch-up kit from Mohawk that contains 2 1  
one-ounce jars of blending powders. It has black, white, red, yel­
low and blue with many other assorted wood tones that can be 
mixed to match any tone I need. 

With all the touching-up done and only clear lacquer to 
spray, I keep an eye out for any surface defects I missed. Every­
thing gets two good coats of clear gloss lacquer, with at least an 
hour drying time between and no sanding. Burn-ins are done at 
this pOint, then two more coats. When this last coat is dry, about 
an hour, I do any burn-ins I missed earlier. With three coats of 
gloss on the surface, I feel safe leveling a burn- in without sand­
ing through to the wood. Then the sixth and seventh coats are 
sprayed on and allowed to dry overnight before sanding every­
thing with 220-grit wet-or-dry finishing paper. Sanding can be 
done by hand or with an electric or pneumatic orbital sander .  
After a quick dusting, the piece is ready for the final coats. By 
the t ime you spray the final coats, you wil l  have acquired some 
experience with your gun (and the piece) so these coats should 
be your best. 

In  spraying the final coats, and perhaps even the base coats, 
you may encounter some problems. One of the most common 
is orange peel, a finished surface that looks slightly bumpy with 
the surface texture of an orange . Orange peel occurs when the 
lacquer is too thick or if it dries too fast, before it has a chance 
to flow out. To prevent it ,  make sure the previous coats are 
sanded well so the surface is level ,  then make sure the next 
coat is a fu ll ,  wet one. If orange peel is severe, adding a drying 
retarder to the lacquer will slow the drying time and help the 
lacquer to flow out. On humid days, retarder wil l  also allow 
moisture from the atmosphere or your compressor to escape 
before the finish dries, preventing a milky film called blushing, 
another common lacquer problem. 

If you are refinishing an old piece of furniture, the lacquer 
may form small craters called fish eyes. Fish eyes are usually 
caused when traces of sil icone from old furniture polish pre­
vent the lacquer from adhering to the wood. Tools that have 
been sprayed with a s i licone lubricant can transfer the stuff to 
new wood with the same miserable results. A few drops of an 
additive called fish-eye preventer usually clears up the prob­
lem. Once fish eyes have occurred, the best way to seal in the 
sil icone is to mist on three very l ight coats of lacquer, fol lowed 
by regular wet coats again. 

Rubbing out the film-Once the final coat has dried over­
night, you can begin rubbing out the finish. I first sand every­
thing (except high-wear surfaces, which are treated differently) 
l ightly with 600-grit wet-or-dry paper lubricated with water to 
which a small amount of dishwashing soap has been added. The 
purpose of this sanding is to level off any dust specks that may 
be caught in the lacquer. But if the surface feels smooth al­
ready, I go directly to rubbing with 4/0 steel wool lubricated 
with water and steel-wool lubricant. Mohawk calls its steel -wool 
lubricant Flat Lube, while Star sells one called Steel Wol-Wax. 
To use either type, dip the wool in the can, getting a small 
amount of lubricant on the pad . Squirt some water on the pad 
and start rubbing the surface in broad, long strokes with the 
grain. I start out rubbing lightly on an area, wiping the surface 
dry now and then to see how it looks . Usually, brisk medium 
pressure is all that 's needed. If there's  a small amount of orange 
peel in the lacquer, the rubbing will smooth it over. After rub­
bing, wipe everything down with a rag and clean water, then 
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A careful rubdown with wet-or-dry sandpaper, lubricated with 
soapy water, dislodges dust nits and levels the lacquer film. 
Johnson completes the job with 4/0 steel wool lubricated with a 
commercial steel wool lubricant. 

Even a multi-coat lacquer finish is only a few thousandths of an 
an inch thick so rUb-throughs are inevitable. They're repaired by 
spot touch-ups with aerosol lacquer. Johnson has masked the 
desk 's pencil trap (middle) and he uses thin cardboard to mask 
the aerosol's spray pattern (above). 
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immediately dry the surface with clean, soft rags. 
The tops of tables, desks and chests require more attention 

because their surfaces are closely scrutinized. I sand these 
with 400-gr i t  wet -or - dry finishing paper on a pneumatic 
straight- l ine sander lubricated with soapy water. Don' t  try this 
with an e lectric orbital sander, the shock hazard is too great . 
Hand sanding is fine .  In  either case, the final sanding with 400 
grit should be done by hand. With the top sanded to my satis­
faction, I dry it off with a rag and start rubbing with dry 4/0 
steel wool .  The beauty of dry 4/0 wool is that you can see ex­
actly what 's happening so you can achieve a nice even pattern . 
I rub the entire surface briskly, concentrating a few short 
strokes on the edge and then continuing the long strokes, a l ­
ways in one direction. The dry-wooling has brought the sheen 
up conSiderably from the 400-grit sanding, but it sti l l  appears a 
bit hazy. Satisfied that the sheen looks even, I add wool wax to 
a new piece of 4/0 steel wool ,  along with water, and continue 
with brisk rubbing. 

This step goes very quickly. I check the sheen now and then 
by brushing some of the sudsy rubbing sludge aside with my 
thumb. When the sheen looks right, clean it up with water and 
clean, dry rags. A semi-gloss sheen is produced by thousands of 
minute scratches in the surface, so if you want a higher gloss you 
have to keep rubbing, making ever-finer scratches. Sometimes 
on dark woods,) rub the lacquer with rottenstone and water on a 
rag, bringing up a higher gloss. It's important to remember that 
if you didn't get an even scratch pattern with one of the coarser 
abrasives earlier, it wil l  show up more as the gloss increases. For 
super-glossy finishes, I sand with 1 ,200 grit or finer instead of 
400 grit, following up with automotive buffing compound. 

When I had completed rubbing the desk, I noticed that I 'd  
rubbed through the lacquer around the pencil trap on  the  l id .  
To fix this, I taped off the surrounding area then sprayed the 
trap with semi-gloss from an aerosol can .  It 's important to pul l  
off the masking while the new lacquer is fresh, otherwise you 
risk tearing the film later. I also found minor rub-throughs 
near a couple of edges and touched them up by masking the 
aerosol spray pattern with a piece of thin cardboard. After the 
touch-ups had dried for an hour, I rubbed them lightly with 
steel wool and F lat Lube to blend them in. Rub-throughs that 
are too difficult to spray can be fixed with thinned lacquer ap­
plied with the side of a small touch-up brush or a small  piece 
of dense felt .  

One last dusting with a soft rag and the piece looks beautifu l .  
Ship it. �U�2
Greg johnson is a professional finisher and woodworker. He lives 
in Newton, Mass. Photos by author. 

�Ç���©�^���� ���/ ���©�¤�¤�j�Ê�y�%�%�%�%�%�N�y�N
Lacquers, sealers, thinners: 

Grand Rapids Wood Finishing Co. , 6 1  Grandville Ave. S.W , Grand 
Rapids, MI 49503 . 

Randolph Products Co. ,  Park Place East, Carlstadt, NJ 07072 . 
H. Behlen �“�2Bros. ,  Inc . ,  Route 30 North, Amsterdam, 	Ï�21 20 1 0 .  
Lee Valley Tools, Ltd . ,  P . O .  Box 6295,  Station ], Ottawa, Ontario 

K2A I T4 .  

Spray guns and pneumatic equipment (write for the location of 
the nearest distributor): 
Binks Mfg. Co. ,  9201  �Ý�2Belmont Ave. ,  Franklin Park, IL 60 1 3 1 .  
The DeVilbiss Co. ,  P.O.  Box 9 1 3 ,  Toledo, OH 43692 . �Ý�Ý�2Grainger, Inc . ,  5959 �Ý�2Howard St. ,  Chicago, IL 60648.  







Steve Shafer's shelves and cupboard (at left 
and above) are built of oak plywood, with­
out glue. Each carcase top and bottom is 
nailed to the uprights, then a plywood back 
is nailed on to hold the case rigid. Gravity 
holds the shelves onto the lower cupboard, 
so it's easy to move and rearrange the units. 
A reinforcement strip is nailed beneath the 
lower shelf. 

Exotic hardwoods can dress up a simple de­
sign. For this leaning bookcase (right}, Jerry 
Nelson handcarved the sides of the padauk 
standards to accent the lines of the piece and 
take advantage of the wood's grain patterns. 

deep dadoes reinforced with glue and n";-in. drywall screws hid­
den by plugs are more than strong enough to withstand the 
downward sheer of the heaviest book load. Dovetails and other 
fancier joinery might be used on solid-wood cases (see article, 
p. 80) . A X-in. plywood back rabbeted and tacked to the case is 
perhaps the most important structural feature. It helps square 
up the case initially and once it's nailed or screwed in place , it 
keeps the piece square and resistant to racking. The rest is all 
decoration: a mortised-and-tenoned face frame or molding to 
hide the joints and improve the lines of the piece, a plinth to 
lift the case off the floor and help it blend in with the baseboard 
and other decor, crown molding for the top, doors for cabinets, 
decorative hardware and a careful ly applied finish. These 
touches make the case attractive and create the impression that 
it is a lot more complex than it really is. 

As I visited other woodworkers who frequently make shelves, 
I found Stenstrom's guidelines to be pretty reliable, and a good 
basis for all sorts of individual design interpretations. One of 
the most practical shelving systems I saw is by Steve Shafer, a 
cabinetmaker in Arlington, Va. During the past few years, he has 
fine-tuned his production techniques enough to be able to turn 
out attractive bookcases, like the one shown at left above, at 
prices that are competitive with commercially available, mass­
produced furniture. 

Shafer builds the cases of fir-core, rotary-cut oak plywood, at­
tractive, strong and available for about $30 a sheet. The top shelf 
unit and the bottom cupboard are separate pieces, as shown 
above, center. Gravity holds them together. By sanding and fin­
ishing the panels before they're cut, standardizing part sizes so 
the whole case can be cut from one or two 4x8 sheets, and by 
building with nails and easy-to-install piano hinges, Shafer has 
cut construction time to eight hours, making it possible to price 
the finished unit as low as $200. 

The first step is to cover the 4x8 plywood sheets with a coat 
of varnish or clear Minwax Antique Oil .  When the first coat 
dries, the entire sheet is sanded with a belt sander and 1 20-grit 
paper. Then, another coat of finish is applied. Next, Shafer cuts 

out the pieces on his tablesaw. All of his standard designs make 
maximum use of each sheet. The cupboard shown here, for ex­
ample, is 30 in.  high and 1 6  in. deep, so he can saw three strips 
of this width from a 48 in. piece of plywood. H is shelves are all  
8 in. deep and 32 in. wide. Odd-size cases mean higher prices 
because of increased waste . 

To strengthen the plywood, and to make the case components 
look like solid wood, Shafer tongue-and-grooves solid oak edg­
ing onto the plywood. He plows the groove . in the plywood 
edges, then mills the tongue on the Yo-in. to o/.-in. -wide strips of 
dressed oak. Shafer finds the shaper is the fastest way to cut the 
joint, but it can be done on a tablesaw or with a router. He ap­
plies Ya-in.-thick edging to the o/.-in. -thick plywood, so he doesn't 
have to mess around with aligning everything perfectly when he 
glues the banding on. After the glue dries, he uses the shaper to 
cut the edging flush with the plywood and to round the edges. 

One reason Shafer turns out bookcases so quickly is that he 
avoids time-consuming cleanup problems by not using any glue 
to hold the case together-it's just nailed with 1 Yo-in. (4d) finish­
ing nails. Since the back is the case's main structural support, he 
says that gluing in the shelves doesn't significantly strengthen 
the piece. The back is nailed to a fixed shelf in the middle and in 
rabbets cut into the case sides and top, which makes the case 
rigid and keeps it from racking out of square. Hanging the doors 
on piano hinges also saves time because they are easier to install 
than butt hinges and can be quickly and invisibly shimmed with 
wood strips if the frame-and-panel doors need adjustment. 

The bookcases by Stenstrom and Shafer are generally fairly 
large, elaborate constructions, but a clever idea and good work­
manship can turn a small quantity of wood into a functional 
piece of furniture, such as the leaning bookcase shown above, 
right. Jerry Nelson, a furnituremaker and boat builder in Whea­
ton, Md., built the 48-in. -high case with padauk left over from 
another project. He cut the stock into seven manageable pieces, 
arranged them so they'd lean at a 10 0  to 1 5Yo° angle, then cut 
mortises to accept shouldered stub tenons on the shelves. The 
mortises are cut so the top shelf is level when the case is lean-
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Movable oak shelf brackets by Ted Scherrer hook directly onto uprights fastened to the 
wall. Dowel pins in the brackets on the left fit into holes in the shelf standards. Wedges on 
the brackets at right fit into slots, as shown in the drawing below. 

Lake Union 's bracket-shelving system, 
shown above and in fig. 4 below, in­
corporates sliding bookends that fold 
down when not in use. 

Fig. �•���2Scherrer'. 
wooden brackets 

Fig. 2: Hidden 
cable. 
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Fig. �Ó���2Lake Union'. 
fold-away bookend. 

Make bookend 
groove by 
edge-gluing two 
sheff halves to 
shims at each end. 

Cable to adjoining sheff or to 
vertical cable slot and 

other sheff levels. 

'A-in. dowel fits 
through bracket 
and rests on 
standards: 

1,44 

Dovetail joints must rest 
on sheff supports. 

ing against the wall .  The other shelves lean slightly to the rear. 
Strips fixed behind the shelves keep the books from tumbling 
out of the case, and also help prevent racking. As a decorative 
touch, he bandsawed each of the upright standards in a teardrop 
shape and accented the l ines of the piece by carving an undulat­
ing curve on the outside surfaces. He did all the carving with 
hand gouges, then sanded the piece smooth before finishing 
with several coats of clear Danish oil .  

In  today's age of electronics, shelves are commonly needed 
for personal computers, TV and VCR, and a wide range of stereo 
eqUipment.  Even the best designed shelving uni ts can be 
ruined by the tangle of wires that power all this equipment. 
Joel Katzowitz, a designer with Design South, an Atlanta, Ga . ,  
firm which designs and builds displays for exhibitions and 
trade shows, has a solution for hiding the clutter-movable 
shelves with a wire run hidden by a small trapdoor. The shelf, 
shown in figure 2 rests on support pins and can be moved up or 
down to fit the equipment. A vertical groove plowed in the case 



Ron Christensen 's shelves ostensibly fail the basic role of shelving, as they appear to be breaking apart, dumping books on the floor. 
They're actually torsion boxes fixed to the wall with metal angle brackets. 

sides makes it easy to run wires from shelf to shelf. 
Nelson's leaning shelves are a step away from doing away with 

the case altogether, and fastening the shelves directly to the wall .  �•�2the variery of  commercially made bracket systems indicates, 
open shelving is very popular, particularly in uncluttered, modern 
interiors. Ted Scherrer, who operates Fairhaven Woodworks Co. 
in Bellingham, Wash., builds open shelving systems with all-wood 
brackets, shown on the facing page, that are strong and graceful. 
The bracket is made from rwo pieces of hardwood mortised and 
tenoned together at right angles to each other (figure 3) ,  then 
shaped to a smooth, flowing radius with a drum sander. Scherrer 
makes rwo types of wall -mounted standards to go with the brack­
ets. One has �-in.-wide angled slots cut across the standards, 
which are covered with solid-wood strips glued along both edges. 
The other has �·in. holes bored on 2-in. centers along its length. 
To fit the slots, he glues a hardwood tongue on the back of the 
brackets. The tongue locks into the standard with a wedging ac­
tion. For the �-in. holes, Scherrer uses a standard dowel pin. 

Lake Union Woodwork in Seattle, Wash. ,  also makes bracket 
shelving. The movable wooden bracket shown in figure 4 fits 
between vertical standards fastened to the walls. Company man­
ager Keith McCauley said the standards are drilled on 3-in. cen­
ters for a X-in. dowel that reaches through the holes and the 
bracket as a height-adjustment pin. A second dowel ,  the support 
pin, is inserted through the front of the bracket and rests on the 
front edge of the standards, holding the top of the bracket per­
pendicular to the standards. The standards are screwed to the 
walls through three blocks fixed in rabbets on the back edge of 
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each vertical member. For the system to work effiCiently, the 
standards must be plumb and aligned on the same plane with 
each other. The blocks can be shimmed out with metal washers 
to do this. 

The shelves are made up of boards joined end-to-end with 
jigsaw puzzle- like dovetails, which allow you to make long 
shelves from short, easily handled boards. Sliding bookends 
run in a %-in.-wide slot that extends nearly the length of each 
shelf. A tongue on the end of the bookend drops through 2- in .  
holes bored at  each end of the slot. The bookends are fairly 
simple to make, but it's important that the dowel pin be located 
to tilt the bookend sl ightly toward the books i t  is supporting. 
The angle makes the bookend automatically lock itself in place 
with a pinching action. To move the bookend, you simply press 
its top toward the books, and, because the bottom edge is bev­
eled at 4 5 ° ,  it will release. 

Bookcases can be a challenging project for any woodworker. 
The case can be as elaborate as your energy and pocketbook al­
low, and there are numerous opportunities for you to show off 
your joinery and design skills. You can have a little fun, too, and 
throw in an unexpected twist as did Ron Christensen, a custom 
furnituremaker in Atlanta, Ga. H is shelves are a Sight gag-they 
appear to be broken, the books on them tumbling. The stepped 
shelves are actually a series of torsion boxes covered with X-in.­
thick veneer. Despite their appearance, the shelves work fine ,  in 
addition to being a delightful eye-catcher. �U�2
Dick Burrows is an associate editor afFine Woodworking. 
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Slid.ing Dovetails 
Routed jOint eases carcase assembly 

by Mac Campbell 

I have a physical limitation that handicaps me in some shop op­
erations, particularly the assembly of large, complex carcases: 
I have only two hands. On carcases assembled with dowels or 

mortise-and-tenon jOints, juggling clamps, cauls, glue and panels 
at the same time is a major problem. In the past, my solution was 
to assemble parts of the carcase separately, then put these togeth­
er until the whole assembly was finally completed. This was un­
satisfactory because it required large amounts of time and space, 
and made perfectly square assembly more difficult. Since I do a 
large amount of carcase work, this problem screamed for a solu­
tion, and eventually I found one: the sliding dovetai l .  

The sliding dovetail is  a wonderful joint. Used throughout a car­
case, it virtually guarantees that the piece will square itself. Slightly 
cupped or bowed panels will be pulled flat, and stay flat. The joint 
can be blind or left exposed; it allows one-piece-at-a-time assem­
bly, requires no clamps, and can allow for cross-grain movement. 
Its only drawback is that because the joint's male pin must fit 
tightly into the tail, or female slot, it's devilish to cut accurately. 

If the joint is cut with a 140  dovetail bit, which yields about a 1 :4 
ratio, cutting the male portion of the joint 0.010 in. too narrow 
allows a gap of 0 .040 in., or just under in. , between the two 
panels. Cutting it 0 .010  in. too wide produces a joint that can't be 
assembled. Actually, it's worse than that. The joint can be partial­
ly assembled until it jams so tightly you can neither drive it home 
nor get it apart for another try. A joint that's too tight is a greater 
disaster than one too loose. The trick is to cut the joint accurately 
and quickly. There are machines that do this �ý�þ�2#54) ,  but 
they're expensive. My system works and costs about a half-day to 
set up, plus a trip to the scrap pile for materials. 

The female part of the jOint, called the slot or socket, is fairly 
straightforward Lay out centerlines for all joints, marking 
them clearly; also mark where the joints are to be stopped if 
they're not to be cut clear through. I use the hinged plywood 
fence shown and explained on the facing page. With the guide 
clamped in place, set the router to the desired depth. While I 've 

1 4° cut a number of joints with Y. in. 
penetration, I use Ys in. as a standard. 
It's more than strong enough, and if 
two panels are to be joined to oppo­
site sides of a 'X-in. central panel, it �ƒ�2leaves more strength in the central 
piece. Another advantage is that if the 
joint's a bit too snug, Ys in. of wood is 
easier to crush into place than Y. in. 

The trick to making a s l id ing 
dovetail joint work is cutting the 
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male (dovetail pin) portion of the jOint. Ideally, it would be cut by 
two dovetail bits opposite one another, cutting both sides of the 
pin at the same time. Since this is hard to set up, most methods 
I 've seen cut the pin's two sides one at a time, and here the prob­
lems begin. The usual procedure is to cut one side, flip the work­
piece and cut the other side. This depends on the piece being 
absolutely even in thickness across its width; any small deviation 
results in a large discrepancy in the jOint. If the piece isn't perfect­
ly flat, the situation gets worse, since on one pass it can rock, and 
on the other it can be lifted off the reference table by the bow. 

The heart of my system l ies in using an existing flat surface as 
a reference table and using the same side of the workpiece to 
reference both sides of the joint. I use the infeed table of a I S- in .  
jointer, but a tablesaw table or good bench would work as well .  
Photo �D�2shows the general setup, with the router mounted on  a 
pivoting subbase/fence . Photos 3 and 4 show the two sides of 
the pin being cut. 

Assembling cabinets by yourself with this type of joinery is a 
relaxed process. I like to work on the floor so I can use my 
weight to slide panels into place. I usually start the joint together 
to see just how tight the fit really is. If it's too tight, I ' l l  take it 
apart and take a discreet pass with a dovetail plane. If it's fairly 
tight, I ' l l  partially assemble the joint and apply glue to the ex­
posed parts of the joint in both panels. If the fit feels "just right," 
I ' ll apply glue just after the assembly is started, and if it's a little 
slack, I ' l l  apply the glue to both halves of the joint, then wait for 
a few minutes before assembling to allow some swelling to take 
place. Usually, the panels slide smoothly into place, one after the 
other, and the swelling caused by the moisture in the glue locks 
the panels securely within a minute or two. If the joint involves 
cross-grain construction, apply glue to only one end of the joint 
just before it's completely assembled. Panels that seem loose can 
be clamped until the glue dries, but it's rarely necessary if care is 
taken in cutting the jOint. I t  takes very little glue to lock the joint 
securely. If a joint binds and it's too late to disassemble it, it can 
be drawn into place using a pipe clamp with the faces rotated 
900 around the pipe to engage each panel .  

The sliding dovetail has become my standard joint for virtually 
all carcase construction in which panels meet in a T- or cross­
configuration. It's quick, rel iable, strong, and comfortable for an 
individual working by himself to use. The only drawback is that 
the joint requires considerable care and accuracy to cut, but 
that's really what cabinetmaking is all about. �U�2
Mac Campbell runs Custom Woodworking in Harvey Station, 

New Brunswick, Canada. Photos by the author. 



�×���2I rout the slot or socket about in. deep, using the shop­
made fence shown in the photo above. The fence's hinged lip 
makes alignment easier: The hinged part is exactly half as wide 
as the router base, so that when the lip is flipped down, its 
edge marks the centerline of where the router bit will be. The 
first step is to draw the centerline of the slot on the work and 
align the flipped-down fence with it. After the fence is clamped 
in place, I flip the lip up out of the way for routing. The L­
shaped extension on the end of the fence acts as a built-in stop 
when routing stopped dovetails. 

All cuts are made with the same reference side of the board 
down. Set the router to cut one side of the jOint and cut that side 
on all pieces. Try to feed the work with a uniform, comfortable 
speed and pressure; when you cut the second side of the jOint, 
your goal will be to match that speed and pressure. I prefer mak­
ing the cut with the bit climb-cutting (feeding with the bit's ro­
tation) , since this eliminates chipping. Otherwise, score the cut­
ting line first with a cutting gauge to prevent tearout. Before 
changing the router setting, cut the joint on several pieces of 
scrap for testing the second cut. 

Rout the male, or pin, part of the dovetail using a plywood 
subbase/fence attached at right angles to a reliably flat surface.  I 
drilled and tapped holes in my jointer table to accept the jig, 
which adjusts by pivoting on one bolt (concealed by the router 
in the photo) , and locking via the bolt and slot in the fore­
ground. The hole for the dovetail bit should be just large enough 
for the bit, though it can be counterbored to allow clearance for 
the collet nut, if necessary. When mounting the jig, shim the sub­
base far enough away from the edge of the table so the bit can be 
lowered completely below the work surface (see photo 3 ) .  

When all the cuts o f  the first side o f  the joint have been 
made, re-set the router to cut the opposite side . Run the first of 
your scraps through, then test it in one of the female cuts made 
earlier, and adjust the router if necessary. (I have never had one 
fit on the first try, but I keep hoping.) Continue this adjustment 
process until you get the fit you want . Because of the built-in 
geometry of the jOint, the slight swelling caused by the mois­
ture in the glue can be enough to jam things up, so err on the 
side of looseness, but only slightly. Once you're satisfied with 
the fit ,  cut all the joints. 
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Making Split-Bark Seats 
Weaving a durable bottom from hickory 

by Jeff Shriver 

F rom the last half of the 19th century until just after 
World War I I ,  almost every Appalachian homestead had 
several simple, but well -constructed woven-bottom 

chairs. Most were variations on a theme: rwo bent back slats, 
with bent and splayed back posts, flattened on one side from 
the seat to the top of the post. Ash, hickory and hard maple 
made the posts, white oak was frequently used for the rungs. 

Chair bottoms were woven of any number of materials, usu­
ally gotten from indigenous plant sources. Cattail leaves, corn 
husks and broom sage provided what's commonly referred to 
as "rush," but more often white oak splits or strips cut from 
the inner bark of the hickory tree were used. Hickory bark 
was the most durable, easily woven and inherently beautiful .  
Fresh from the living tree or after soaking in water, it's ex­
tremely soft and pliable. But when dried, it's nearly as hard as 
hickory wood itself and will withstand a lifetime of daily use. 

Such old chairs are .often available at flea markets, and re­
newing the bottoms of these worthy derelicts offers a reward­
ing and fascinating opportunity to learn a forgotten craft, in­
creases the value of the chair, and most important, provides 



you with a place to "set a spel l ."  Of course, the methods I ' l l  
describe in this article can also be used to outfit a new chair. 
Since seat weaving is a down-home green woodworking tech­
nique, you don't need much in the way of special tools, just a 
drawknife, a good pocket or util ity knife and a bark spud. A shav­
ing horse is optional .  

To begin with, you' ll need to familiarize yourself with the var­
ious hickories that provide the raw materials. Hickories are di­
vided into two distinct groups: the pecan hickories and the true.  
The true hickories, shagbark (Carya ovata), shellbark lacin­
iosa) and pignut glabra), indigenous to most of the United 
States and Canada, are eligible candidates for stripping. Shagbark 
and shellbark, as the names imply, have loose, shaggy gray scales 
or plates curling up at the loose end. Due to the variable degree 
of scaliness, it may be difficult to positively distinguish between 
the two without inspecting the leaves and comparing your obser­
vations to the hickory entries in a good tree identification book. 
In either case, they both work equally well .  The pignut lacks the 
scales completely and is more similar in appearance to the bitter­
nut cordi/armis) and the mockernut tom en tosa), which 
are among the pecan hickories. Their deeply furrowed bark 
clings tightly to the tree and is light gray in color. 

If you've access to a forest, you may want to locate and cut a 
live, standing tree. You'll know that the tree is healthy and freshly 
cut and there's a certain intangible pleasure of knowing from 
whence it came, and of being involved in every stage of the pro­
cess. If you don't have access to any standing hickory and have no 
use for the wood inside the bark (in this instance it's a waste prod­
uct) , you may want to explore a more ecologically sound alterna­
tive; go to a sawmill and peel trees already cut. Due to its extreme 
hardness and difficulty in drying, hickory is accorded low status in 
the lumber industry. Tool-handle manufacturers buy most of it, 
almost always in the log form. It  may take a month of calling or 
visiting sawmills to find any. Then, when you've succeeded, you 
may have to hasten to the mill and start working immediately, be­
fore the logs are sawn into small blocks. 

One important factor to consider when looking for logs is the 
time of year when they were felled. This is crucial. Trees cut 
during the winter months, late summer or fall are virtually im­
possible to peel .  Trees felled in late April, May and June will 
relinquish their bark with a minimum of effort. As the season 
advances, separation of the bark from the tree becomes increas­
ingly difficult, and typically by late July, a pleasant occupation 
can become an arduous struggle resulting in cut and smashed 
fingers and shins, with little bark to show for your efforts. 

After locating some usable logs, your next concern is handling 
these long, awkward timbers. At 64 lb. per cubic foot, hickory is 
one of the heaviest woods. To get strips long enough to wrap 
once around the chair bottom and a little excess, they'll need to 
be at least 4 ft. long. In other words, you've got some very heavy 
objects to wrestle around. The ideal tool is a peavey or cant 
hook, but in lieu of that, a spud bar will work, or any long, stout 
pole capable of offering some leverage. If you're at a sawmill 
and the logs are stacked in a pile, you ' l l  have to roll them off to 
the ground where they can be rolled over a few times . You may 
want to seek the aid of whatever power log-handling eqUipment 
is available at the mil l .  The operators usually don't mind help­
ing, just be certain to show your appreciation. In any case, the 
log needs to be lying on some reasonably flat surface, where it 
can be rolled over once completely. 

An alternative to stripping whole logs is to peel the waste slabs 
left over after the cant has been initially squared. They're small, 

�Ö�F�2To remove the inner bark of a hickory log, Shriver first kerfs 
the length of the bole with a chainsaw. A trenching shovel 
slipped between the wood and the bark loosens the slab enough 
to be peeled by hand. 

manageable pieces, and they already have an edge you can get 
under to pry up the bark. You may have to make prior arrange­
ments with the sawyer to leave the slabs whole, as most mills 
routinely cut this waste material into firewood. 

Before you strip the bark, it's a good idea to calculate the 
amount you 'll  need. To estimate thiS, find the area of the seat 
(disregarding the splay) in square inches and multiply by five . 
Why five ? The warp must cover the top and the bottom in one 
direction, that's twice the area. Then the woof, which runs at 90° 
to the warp, covers the top and bottom one time each . That's 
four times . The other 20% accounts for the splay and waste. 

Estimating how much bark a given tree will yield, although 
fundamentally simple, is subject to a considerable degree of er­
ror. Using the formula for finding the surface area of a cylinder, �i�Êtimes diameter times length (in inches) and multiplying by 
two wi ll give a ballpark figure. The actual yield will depend on 
log qual i ty,  incidence of knots, buckshot and fence-wire 
wounds, log taper and the thickness of the bark. You multiply 
by two because before you're through, you ' l l  split all the mate­
rial in half, doubling the amount (at least) . 

Just as there's more than one way to skin a cat, so, too, with 
skinning a log. For seat weaving purposes, you're interested in 
only the inner bark. To get it, you have to peel off both the 
rough, outer bark and the inner bark, separating the outer bark 
later. For a log 10 in. in diameter or larger, a particularly effec­
tive technique is to cut a longitudinal kerf through the bark 
down to the wood, in sections approximately 8 to 10 in. in width. 
A chainsaw is most effective at this task, but a hand axe will  yield 
eqUivalent, if slower, results . If you're peeling a sapling, another 
method is to shave it off with a drawknife. Being thinner and 
more flexible, the inner and outer bark on these youths is much 
easier to peel .  However, it's thin and can't be split as can the 
thick bark of old patriarchs. 

At any rate, assuming you've chosen a large tree, start at the end 
of the log, slip a bark spud between the bark and the wood, and 
pry up. If you don't have a bark spud, a trenching shovel, spud 
bar, or anything that's thin enough to slip between the wood and 
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�C�E�2After soaking the peeled slabs for a 
day, the author removes the rough 
outer bark with a drawknife. 

�Ž�D�2The debarked slab is cut into strips with a 
stout knife or ripped on the tablesaw. The hold­
down shown at right makes for safe tablesawing. 

bark, and long enough to offer some leverage, will suffice. Keep 
prying up and moving forward. You can usually pull it off with 
your hands when there's enough pulled up to grip. 

I 've found that this process is eased somewhat by leaving the 
logs out in the sun for a week after they've been cut. The idea 
is, the wood looses moisture, shrinks and begins to separate 
from the bark. A word of caution though: after two weeks, the 
bark begins to dry out, starts adhering to the wood, and be­
comes as brittle as a corn chip. 

After stripping the logs, immerse the bark slabs in water for at 
least 24 hours. This softens the hard, dry outer bark, the ends of 
the slabs that may have dried out, and removes any mud left 
clinging to the outer surface. The best technique is to tie all the 
slabs in a bundle and soak them in a pond or stream. Weight the 
bundle with rocks and secure it  to the bank. A moving body of 
water is preferable to a still or stagnant pond. If left two or 
three days in a pond, the bark will  develop an unsavory, acrid 
odor. However, if you choose a stream or river to soak the bun­
dle in, you run the risk of it washing away. Just be certain the 
bundle is bound tightly and well-secured on shore . If  no large 
body of water is available, anything large enough to submerge 
the material is adequate. 

Next you're ready to shave off the outer bark. Two tools are 
required; a drawknife and a shaving horse. Inexperienced peo­
ple often complain that drawknives aren't controllable, and can 
do little more than claw and scrape the wood. You may have to 
experiment with several kinds until you find one you like. Try 
turning the knife over, using it bevel side down (my favorite 
knife can be used only in this fashion) . Be patient. It  takes time 
to develop good control, but it  will come. 

The other tool,  the shaving horse, provides a way to secure 
the bark while you shave. If  you don't have access to one, you 
might consider constructing your own, using the plans shown 
in �ý�þ�2#43. For rendering material for three or four chairs, 
you may not want to bother with building a shaving horse. Two 
C-clamps and a 2-ft . - long 2x6 clamped to a bench will  suffice 
for a short run, although it's a little clumsy. 

In either case, the idea is to place the bark on some support, 
secure it, and shave off the outer bark. If you're using shagbark 
or shellbark, the large plates will more or less break off, reveal­
ing a very thin, gray-green layer beneath. The external bark on 
the smooth-bark hickories is more tenacious and removed with 
more difficulry and care. What you're looking for is a greenish-
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yellow, soft material with a highly visible, reticulose character. 
It's not hard to see. Keep shaving the outer bark, being carefu l to 
remove as little of the inner bark as possible. Keep working at it 
until all of the outer bark has been removed. 

Finish shaving the rest of the slabs, then stack them in a 
weighted pile to keep them as flat as possible while they dry 
overnight. Cutting the slabs into strips can be accomplished in  
several ways. Using a sharp knife with a thin, stout blade and a 
straightedge as a guide, score a line in the center, the entire 
length of the slab. Then fold it in half along the score line and 
finish the cut, working from the inside of the fold. All the cuts 
are made using this cut-and-fold technique .  I t's ,best to keep the 
strips % in. to in. wide. Anything wider makes splitting the 
strips too difficult. 

If  you are preparing a large quantity of strips, using a tablesaw 
will  expedite the process tremendously. Also, strips cut on the 
tablesaw have smooth, straight edges and are much easier to split 
than knife-cut strips. To get the initial straight edge to run along 
the fence, either cut the slab in half using the knife, or guide it  
freehand through the saw. This is not as dangerous as it sounds, 
just be certain to guide the slab through slowly and in a straight 
l ine (strik.ing a chalkline is helpful) . If it begins to catch on the 
back side of the blade, you're not guiding it straight. To mini­
mize this problem, set the blade at a nominal projection above 
the table. To tablesaw the slabs into strips, use the method 
shown in figure 1 .  

By now, the strips are probably too dry and stiff to manipulate 
easily, so they'll need to be soaked in water for several hours 
until they are once again soft and pliable . When they can be 
wrapped tightly around your finger, they're ready for splitting. 

Using a sharp knife, start the split at one end of each strip ,  
being careful t o  start the c u t  a s  close t o  the center a s  possible. 
Now grab each strip between your thumb and index finger and 
pull them apart, being car�ful to keep the split running down 
the center. This is the key to the success of this splitting pro­
cess; keeping the split in the center of the strip. If it  starts to 
run to one side, pull  on the opposite, thicker side until the split 
is again centered. Keep a close eye on both sides; it may be 
perfectly centered on one side and grossly off-center on the 
other. This can be corrected by carefully manipulating the strip 
in a twisting fashion, keeping in mind to pull on the thick side 
until the split is once again centered. If you find the split has 
gotten too thin on one side to effectively center it  again, you 
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�Ñ�B�2Bark from old trees is usually thick enough to be split three or 
four times, yielding weavable strips in. to in. wide and 
about in. thick. With a knife, start a split in the end of each 
strip then coax the bark apart by hand, maintaining uniform 
thickness as you go. 

can cheat a little by using a knife to cut it back in.  This may 
leave a "hangnail" that makes weaving more difficult, but it's 
better than wasting an entire strip. 

Depending on the age and species you're working With, you 
may be able to split the strips more than once, possibly several 
times. The finished splits should be approximately Ys in.  in thick­
ness . After splitting, roll the splits in a coil and leave them to 
dry for later use . To prepare splits for weaving, soak them in 
water for at least 24 hours (less time is needed if the water is 
warm) , until they can be folded without breaking or splitting 
out. I usually steep them for a few days, waiting for the water to 
darken to the color of strong tea. This effectively stains the splits 
to a uniform, rich dark brown. 

Weaving a chair bottom is fundamentally a simple task learned 
in a few hours. The pattern described here is a traditional design 
found in most old, and many new split-bottomed chairs. The one 
key factor to keep in mind is uniformity of tension in the splits. 

���A�2Before splitting, Shriver soaks his strips until they 're supple 
enough to bend easily around his fingers. 

�N�C�2Shriver begins the warp by tacking a strip inside the front 
rung. The strip is carried under, around and over the side rungs. 

IndiVidually the splits are thin, frail members. When woven as an 
integral unit, they can withstand enormous stress. If one or two 
splits are more taut than the rest, they'll bear more than their 
share of the weight, and, of course, will be the first to break. 
Aesthetically, the only important considerations are keeping the 
splits running straight and the weave tight . 

A brief vocabulary will be helpful .  The warp is the material 
that is initially wrapped around the seat in one direction. The 
woof, or weave, is that material which runs at 90° to the warp and 
is actually woven in, over and under. The cardinal points of left 
and right are expressed assuming the individual is looking at the 
chair from the front. 

To begin the warp, nail a split to the lower inside of the front 
rung with a carpet tack. It 's best to attach it to the right of center 
so there will  be sufficient length to be woven into the pattern 
later on. Run the split first under the left rung then up and 
around on to the top, over to the right rung, around and under. 
Continue this process until the end of the split is reached, at 
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���2�E�I�2Second weave goes over nn�‚�2.. n 
under two, over two. 

Weave splay area with separate strips. 

Returning beneath seat, first weave goes over three, 
. . .  then over two, under three, over three . . .  

. . .  followed by over one, under three, over three . . .  
. . .  then under three, over three, etc. 
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�ˆ�@�2As more warp length is needed, bark strips are spliced on by 
tying them with thread let into notches cut about 4 in. from the 
end of each strip. 

which point you 'll splice on another split to continue the warp. 
The splice should always be done on the bottom, so some of 

the split may have to be cut off and discarded. This can be a 
painful procedure, considering the amount of effort put into 
making them, but alas, it must be done. Also, all the splices 
should be done as close to the center as possible. This ensures 
that both ends of the splits wil l ,  when the weaving is complete, 
become an integral part of the whole. The splice is simple; over­
lap the two splits (the fresh one and the ending one) about 4 or 
5 in. With a sharp knife, cut two notches, one on each edge of 
the overlapped splits, then wrap several layers of heavy thread in 
the notches, and tie it off. The notches should be at least 4 in . 
from the ends of the splits, otherwise you may tear the notches 
out and pull a splice apart later on. 

After splicing, proceed as before, keeping equal tension on all 
the splits. Also, don't pull them too tight or weaving in the woof 
will be a brutal task. To test for the proper tension, press down 
on the splits with the palm of your hand. The top layer should 
almost, but not quite, touch the bottom layer. 

The transition from warp to woof goes " like this: When you've 
reached the back of the seat, the last split on the top travels, as 
before, up and over the left rung, across the top of the seat, 
around the right rung to the bottom. But, instead of going across 
the bottom, the split is wrapped one-quarter of the way around 
the right rear post and around the back rung, up and over to the 
top of the seat. If you have made the transition properly, you 
should be at the right rear of the seat, and the split should be 
traveling at 90° to the warp. At this point weaving commences. 

First, begin by going over two splits, then under two, then over 
two, and so forth until the front rung is reached. Then turn the 



8. Warp to weave (woof) transition is 
made by wrapping up and over left rung, 
across the top of the seat, down and 
around the right rung to the rear rung. 

�å�?�2The first weave moves toward the front 
of the chair, passing first over two strips, 
then under two strips, and so on. 

�Ö�T�G�2As the seat progresses, a butter knife acts as a ramp to ease insertion of the weavers. 
The chair's splay forms an unwoven section that will be filled in with separate pieces. 

chair over, wrap the split around the rung and this time go over 
three, under three, over three, and so forth to the rear rung. On 
the bottom, the three sequence is used to save time; the looser 
the weave the easier it is to weave, therefore, faster. Proceed 
around the rear rung, turn the chair back over, and instead of 
going over two, go over only one split initially, then follow the 
same sequence of under two, over two, etc. to the front rung. 
Turn the chair over and on the bottom go over only two this 
time, then, as before, resume under-three over-three weaving to 
the rear rung. On top again, the split will go under two this time 
but on the next run it will go under one, then you're back to the 
original over two and the sequence begins again. Underneath, 
from the beginning you start with over three, over two, over one, 
under three, under two and under one. At the end of this se­
quence, you start again with over three. 

As in the warp, all splices are made on the bottom, however, 
tying is unnecessary. Simply weave the ending split as usual, until 
it ends, preferably near the center of the seat. Then begin weaving 
the fresh split from the front rung, being careful to maintain the 
pattern. This is most easily done by looking at the pattern, count­
ing over to the front rung following the sequence of over three, 
under three, etc. Weave in the fresh split accordingly and overlap 
it 6 or 7 in . ,  hiding the loose end under an "under three" por­
tion. Proceed with weaving the top and the bottom, keeping the 
splits running straight and snug. At this pOint, don't worry about 
the unwoven portions formed by the chair's splay. 

As completion nears, the weave tends to tighten and the weav­
ing becomes increasingly difficu l t  (part icularly i f  you 've 
wrapped the warp too tightly) . At this pOint, an un-serrated but­
ter knife will help in weaving the final stages. Use the knife to 

enlarge the gap where the weave is to enter and slip it in. Re­
move the knife and do the same thing where the split will exit, 
using the knife as a ramp to guide the weaver out. 

The final weaver (Le. the rear rung is filled with woof) is simply 
woven in as before and tucked in underneath an under three se­
quence on the bottom. To fill in the splay, cut several strips 12 to 
14 in. long. Often the ends cut off during weaving can be used. 
Then weaving from the front, and on the top, continue the pattern 
as before. Since the side rungs run at an angle relative to the front, 
each successive split will be slightly shorter than the last. I usually 
fill in both sides on top, then flip the chair over and finish the 
bottom. The ends on top and bottom are again tucked under. 

Completing your first seat may be a slow, exasperating experi­
ence, particularly if you don't pay close attention to the proper 
beginning sequence. If you make mistakes, pull the woof out 
and start over. Your fingers may cry out for relief after four or five 
hours. If you must temporarily abandon the task, douse the seat 
on both sides with water (preferably warm) and cover with a wet 
towel .  Repeat the dousing when you return. If you are absent 
longer and the. seat dries out completely, repeated drenching 
with hot water wil l  renew the suppleness. 

When dry, the seat should be tight and elastic. A quick pass with 
100-grit sandpaper on an orbital sander, followed by a propane 
torch, will eliminate any wisps that remain. Lastly, I usually brush 
on a liberal coat of thin linseed oil, but this is optional. �U�2
When he wrote this article, jeffrey Shriver lived in West Virginia. 

He has since moved to Tucson, Ariz., where, in addition to 

chairmaking, he 's exploring the architecture and furniture of 

the Southwest. 
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Busn. Opportunities 
FOR SALE: Complete comprehensive 
millwork and woodworking facility. Sale 
includes: all machinery in place and op­
erating; existing lease; quality A - I  na­
tional and local clients. Just north of 
Boston .  A t r u l y  turn-key operat i o n .  
$ 1 98,000. The Wood Shop, 3 1 5  Main St., 
Wilmington, MA 0 1 887. 

�)�u�H	��u
ƒ�2tJ[j �~	Ÿ
f�–�~
ƒ�•�u
Ù�2�~	Ÿ�¹�~�D�u�)�2..r:::::J.. 
We �»�Na direct importer stocking all quality 
hand tools needed fora woodworking 
tool store or specialty department. 
Resale only-no enduser sales. 

Robert larson Company, Inc. �o�•�ÊDorman Avenue 
San Francisco, CA �Œ�–�Ç�–�Ê�»�–�T�É�Ê�o�•�K�2���º�•�K�Ê

Help Wanted 
EXPERIENCED CABINETMAKER, custom 
furniture, salary negotiable, located Mt. 
Kisco, New York. Designs for Leisure, 
Ltd . ,  4 1  Kensico D r . ,  Mt. Kisco, NY 
10549. (914) 241-4500. 

APPRENTICESHIPS IN ARCHITE�x�Ê
WOODWORKING. For example of my 
work see 	�	��Ê�*
M�¢��
Ã�+�2���w�w���Ê�»�»�»�ï�Êp . 149.  
Call  or write Wood Interiors by Rodger 
Reid, Marbledale, CT 06777. 

CABINETMAKERS: top end custom shop 
seeks individuals highly skilled in furni­
ture construction and/or exhibit work. 
( 2 1 5) 634-7888. 

SKILLED CABINETMAKER needed in 
small NYC shop where excellence and in­
dependence are encouraged. ( 2 1 2 )  43 1 -
9175. 

JO�±�ñ�ÊCABINETMAKER WOOD­
CARVER. Pipe organ builder needs me­
ticulous, artistic, craftsperson for highest 
quality work. Small shop located Shen­
andoah Valley. Taylor and Boody Organ­
builders, Rte. 	e�ë�ÊBox 58 B, Staunton, VA 
2440 1 .  (703) 886-3583. 

FURNITURE MAKER/CARVER, for qual­
ity commercial institute, extensive expe­
rience in manufacture of traditional fur­
n i t u re i n cluding exce l l e n t  carving.  
Knowledge of master cabinetmakers, art 
hiStory, highest level skills required. AN­
TIQUE RESTORER, for quality growing 
commercial institute, extensive experi­
ence with finest antiques. Technical 
knowledge of all facets of carving, repair 
and f i n i s h i n g .  Speed a n d  d i l i gence 
prime consideration. Resume for both 
positions to Gil lian Windsor-Morgan, 
C.I .R.C.A. Atelier, 3556 Sacramento St., 
San Francisco, CA 94 1 1 8.  

WOODWORKER NEEDED - High quality 
guitar manufacturer hiring experienced 
woodworkers for S. Cal ifornia oper­
ation. Send resume: Jackson Charve l ,  
Inc., Box 2 4 5 ,  San Dimas, C A  9 1 773. 

SKILLED WOODWORKERS AND FORE­
$�ÊM/F for growing contemporary 
fine furniture, cabinetry shop. Wall/ 
Goldfinger, Inc. (Union Woodworks), 
Northfield, �Ú�¾�Ê(802) 485-626 1 .  

WOODWORKER/
#AGER · small but 
growing woodturning/architectural 
millwork shop seeks competent crafts· 
man proficient with personnel, machin­
ery, and customers. Fu ll benefit pack­
age. Salary negotiable. Send resume. 
Boston Turning Works, 42 Plympton St. ,  
Boston, MA 021 18.  

Fine Woodworking 

HEAD, WOODWORKING. I ntens ive 
summer art program, high school stu­
dents. 6 weeks. Horizons, 374 Old Mon­
tague Rd., Amherst, MA 0 1 00 2 .  ( 4 1 3 ) 
549-484 1 .  

INSTRUCTOR for traditional and period 
furnituremaking program. Ability to 
teach tablemaking, casemaking, chair­
making, technical and freehand drawing, 
math, and furniture histoty. Send resume 
to Dr. Robert Brooks, New England Tech­
nical Institute, 750 Massabesic St., Man­
chester, NH 03103. (603) 669- 1 2 3 1 .  

EXPERIENCED FURNITURE
!R for 
technically sophisticated, highly de­
tailed furniture. Very demanding, very 
satisfying. Richard Newman, 89 Canal 
St., Rochester, N.Y. 14608. 

APPRENTICESHIP in wood furniture. In­
tenSive, thorough one-on-one training. 
One year contract. Basic skills required. 
Send resume: Box 1 2 1 3 ,  Easthampton, 
MA 01017.  

APPRENTICE CABIN�ðR to work in 
shop specializing in restoring antiques 
and making top-quality 18th century re­
productions. Excellent opportunity to 
learn the trade with pay and benefits. 
Box 663, Paoli, PA 1930 1 .  �fP WEKEELA FOR BOYS/GIRLS; Can­
ton, Maine. Seeks spectacular dynamos 
June 19 - August 23, 1987 for positions in 
woodworki ng. Contact: Eric/Lauren 
Scoblionko, 130 S .  Merkle Rd., Co!um­
bus, OH 43209. (614) 235-3177. 

Situations Wanted 
Responsible, intelligent man, 30, seeks 
apprenticeship to learn quality wood­
working techniques in homebuilding 
and cabinetmaking. Resume. F.S. Hedl, 
Box 1 346, Scarsdale, NY 10583. 

New York City professional woodworker 
seeks others who wish to share space 
and equipment--either in existing shop 
or to form a new one. Walter Goodman, 
( 2 1 2) 673-0549. 

Instruction 
WOODWORKING, design, marketing, 
low tuition. Located in Smoky Moun­
tains. Production Crafts, Haywood Tech­
nical College, Clyde, NC 2872 1 .  
R! Antique Clock Repair Video. Infor­
mation free. The Clock Works, 2204 W. 
Whittier Blvd., Dept. A, La Habra, CA 
90631 .  	û�ÊTO �·�¸�ÊTwo-day concentrated 
course in all aspects of lathe. Workshop 
located in converted 1 8th-century spring 
house. I ndividualized instruction. Read­
ing and Lancaster nearby. Send for free 
brochure. James L. Cox Woodworking 
School, R.D. 	f�î�ÊBox 126, Honey Brook, 
PA 19344. ( 2 1 5) 273-3840. 

L�è�ÊFINE FURNITURE 
"NG with a 
master craftsman in profeSSional and 
teaching workshop. Situated in beautiful 
historic area. Apply for prospectus to 
Christopher Faulkner, Ashridge Work­
shops, Dartington, Totnes, Devon TQ9 
6EW England. 

APPRENTICE WITH A MASTER C RAFfS­
MAN. A unique in-s hop experience. 
Woodworking, furniture design, tex­
tiles, ceramiCS, jewelry, glass, printmak­
ing. Flexible, individual, eqUitable fee 
structure. Baulines Craftsman's Guild, 
S c h o o n m a k e r  P O i n t ,  S a u s a l i t o ,  CA 
94965. ( 4 1 5) 331 -8520 

	ú�ÊWOODEN BOAT BUILDING AND 
DESIGN. Two full-time reSidential pro­
grams that offer intensive training in a 
creative but diSCiplined environment. 
V.A. approved. The Landing School, Box 
1 4 9 0 F ,  Kennebunkport ,  ME 0 4 0 4 6 .  
(207) 985-7976. 

SIMON WATTS WORKSHOPS. For 1987 
schedule of boatbuilding classes write: 
720 Bay, San Francisco 94109. �kER �µNING since 1967. Programs 
in fine furnituremaking and deSign, and 
furnituremaking and architectural mill­
work. Nationally accredited, financial aid 
and job placement. Next class May. Dr. 
Robert Brooks, New England Technical 
Institute, 750 Massabesic St., Manchester, 
NH 03103. (603) 669- 1 2 3 1 .  

WOODWORKERS' TOUR O F  JAPAN: Vis· 
it furniture makers, carvers, Temples and 
more with an expert  g U i d e .  Robert  
Meadow, 2449 W. Saugerties Rd.,  Sau­
gerties, NY 12477. (914) 246-5207. 
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Accessories 
SCROLL, BAND, JIGSAW WOODC
ú�Ê
CATALOG. Mylar stenCi l s/templates 
transfer unique woodcraft/tole deSigns. 
Save time,  make money! Catalog $ 2 .  
Highland #63, 1635 Watervliet, Dayton, 
OH 45420. 

DUST COLLECTION SYSTEM FILTER 
BAGS, fabric ( $ l O/yd PPD), free system 
plans.  Barter Enterprises, Box 1 0 2 B ,  
Prospect Harbor, ME 04669. 

WEST SYSTEM' Epoxy Products, well-known for 
their quality and durability, have been developed to �‘�’�Êthe requirements of !(Jday's high strength 
structures. Our expe�f�Êtechnical staff is avail· ���Êto assist �n�Êwith your questions. �Ÿ�Ê���2�!�[�ü�ÊInc. 

706F Morlin S,-
Ba8��

7
�:�06 �C�ÊT r�®�Êof �!�2Brot(;., �½�Æ�
�ÊU.S.A. �û�N

Genuine, Imitation and Variegated 
Sheets �G�ÊRolls 

Brushes, Supplies �G�ÊTechnical Books �­�É�Ê�È�.�Z�©�Ê�—
Ð
g�ÊCross Street �‚�ƒ
r�ð�Ê
=�>�Ê�J�?�“�
�f�5�?�J�Ê
1-800-772- 1212 
(NY-AK 9 14-368- 1 100) �­�É�Ê�U�Z�É�Z�—�Z�ª�Ê454 La�T�ÊWest �ºto. Onlario, M5M IC4 
416-787-733 1 �è��
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PEPPER �•�2COFFEE 	h�£	'	(�2WORKS 
European quality for 

America's awakening taste 

For illustrated price list write: 

Don Snyder Imports 
P.O. Box 207, Comptche, CA 95427 

(707) 937·0300 

Miscellaneous 
BRANDING IRONS. Names, signatures, 
logos, any size, design. Norcraft Custom 
Brands, Box 277F, So. Easton, MA 02375. 
Telephone (617) 238-2163 anytime. 

CUT AND CURE YOUR OWN HARD­
WOOD LUMBER. Easy method by exper­
ienced woodworker. Free information. 
Cabinet, Box 328, Sparr, FL 32690. 

QUADREX SQUARE D R IVE SCREWS . 
One thousand end carton quantities. 
Woods hop Machines, 78 Regional Dr., 
Concord, NH 0330 1 .  (603) 228-2066. 

BRANDING IRONS. Free delivery, solid 
brass, free literature. Call/write, Brand­
Mark, Dept. F,  462 Carthage, Beaver­
creek, OH 45385. ( 5 1 3) 426-6843. 

RESIN REMOVER 
For all wood �ë���	
ç�¬
¥�Êtool. _Spray �Ç�2�–���2�Ä�Å�'�2�²�2�Ç�2�ƒ���2�‘�2���2�Ò�ì�Ê�ë�ì�Ê	¢�Ê
��Ê�¨�·�Ê�i�Ê�ê�Ê	 �Ê�c�Ê�ü�Ê�‰�Ê�|�(���2ptJs $1.75 �*�Ê	£�Ê�h�ï�%�2�»�2�þ�Ê�(�Ê�¡�Ê���¹�Ê�b�Ê�ß�à�½�Ê�õ�Ê�î�ï�Ê�f�»�Ê�
�Ê�a�º�Ê

KIPJACK CHEMICALS, INC. ���Ê#2, �D�Ê26E, �¸�¹�º�í�ÊMD 21629 
1-301-479-2115 

Finishes 
GEORGE FRANK FRENCH POLISH KIT, 
natural dye/mordant, analine dye, and 
earth pigment kits. All your finishing 
needs. Product booklet/price list, $1, re­
fundable. Olde M i l l ,  R . D .  3, York, PA 
17402. (717) 755-8884. 

LACQUER - Gallons and aerosol cans. 
Sanding sealer, a n i l ine stains,  paste 
wood filler, Hot StufP" super glues. Free 
catalog, Stewart-MacDonald, Box 900Y, 
Athens, OH 4570 1 . .  (614) 592-302 1 .  

Musical Supplies 
VIOLIN, GUITAR, banjo, mandolin·mak­
ing materials, accessories, books. Cata­
log $ 1 .  International Luthiers Supply, 
Box 580397, Tulsa, OK 74 1 58. 

VIOLIN SPECIFICATIONS FOR 
 RS: 
Two 24-in. x 36-in. preCision draWings, 
both for $10 PPD USA. Woodcraft Special­
ties, 48 N. 21st St., Battle Creek, MI 49015.  

REPAIR GUITARS? Free 80-page catalog 
packed with tools and hard-to-find parts 
for guitars, banjos and mandolins. Stew­
art-MacDonald, Box 900F, Athens, OH 
4570 1 .  (614) 592-302 1 .  

FOLK INSTRUMENT KITS! Build ham­
mered dulcimers, mandolins, even harps, 
hurdy-gurdys, harpSichords, FW Hughes, 
44 19 West Colfax, Denver, CO 80204. 

LUTH I E R S '  SUPPLI E S :  I m p o r t e d  
tonewood, t o o l s ,  varnishes,  books,  
plans, parts, accessories, strings, cases, 
for violins, violas, cellos, basses and gui­
tars. Assemble-yourself violin and guitar 
kits.  Catalog, $ . 5 0,  includes 1 0 %  dis­
count certificate. 	d�Ênternational Violin 
Company, Ltd., Dept. WJ , 4026 W. Belve­
dere Ave . ,  Baltimore, MD 2 1 2 1 5 .  

Plans �•�2Kits 
NEW ORIGINALLY-DESIGNED project 
plans. Send $2 for catalog, refundable 
with first order. The Workshop B lue­
print Company, Box 65725FW, West Des 
Moines, IA 50265. 

CATALOG. Full-size Furniture Plans--$2 
refunded, with first order. Traditional, 
early American, over 180! Furniture De­
signs, 1827 Elmdale Ave ., Dept. CK-17, 
Glenview, IL 60025. 













Books 

Hough's Encyclopaedia of American W�Î�2by Ellwood 
S. Harrar and Fred M. �
ite.  Robert Speller & Sons Publish­
ers, Inc., P.O. Box 825, Madison Square Station, New York, 	Ê�2�Ü�21 0010; 16 two-part volumes. Part I, 150 per vol., ring 
binder, 25 species; Part II, 125 per vol., clothbound; 200 pp. 

This encyclopedia comprises 1 6  volumes in all, each volume 
covering 25 species. Part I contains specimens of the woods. 
Mounted in windows on the page for each species are a trans· 
verse, radial and tangential slice of wood. Each is cut cleanly 
enough to observe cellular arrangement with a hand lens to 
aid in identification work, and each can be used to check for 
fluorescent response to u ltraviolet light. 

Part I I ,  the text discussion of each species, is divided into 
three sections: general information (Le. historical notes, com­
panion species, etc . ) ;  a description of the tree, including size 
and form, geographic range (with accompanying range maps) ;  
and, finally, the wood is  described in terms of gross diagnostic 
features and microscopic anatomy. A glossary of terms and an 
extensive bibliography are also included in Part I I .  

The background of this work is somewhat legendary, having 
begun a century ago with the original work of Romeyn Beck 
Hough. Hough began cutting sections in 1 883 and published 
the first volume in 1 888, with successive volumes published 
until his death in 1 924.  Four years later a 14th and final vol­
ume was released, the text prepared by Hough's daughter, 
Marjorie G. Hough. A huge stock of original wood sections 
still remained and were made available for preparation of the 
current edition of American Woods, begun in 1957. 

Of the current limited edition of 1 ,000 sets, between 800 and 
900 subscriptions have been sold, but all volumes published to 
date are still available. At approximately $ 1 ,200 for the entire 
set, it doesn't seem like a routine addition for the individual 
woodworker's library. However, most sets are located at major 
public libraries and institutional and college libraries through­
out the country. Because of its value as a source for wood prop· 
erties and identification, or simply because of its uniqueness 
and overall accomplishment, every woodworker might find it 
profitable and pleasurable to get acquainted with Hough 's En­
cyclopaedia of American Woods. -R. Bruce Hoadley 

Woodworkers Buyer's Guide to Power Tools by F�u�2
M. Pittman. JM Publications, 13 Walton Mall, P. O. Box 
1408, Hendersonville, Tenn. 3 7077; 1986. $12.95, paper­
back; 206 pp. 

If I were in the market for a power tool, I 'd surely be even 
more interested in this large-format volume, for it appears to 
accomplish its stated aim. That is, it gives an excellent overview 
of the business of purchasing tools. Not only are the major U.S.  
manufacturers covered, but so are many imported products. No­
tably absent, however, is the entire Inca line. 

In his preliminary comments, Pittman makes useful observa­
tions about buying used eqUipment. He suggests checking for 
cracked and/or warped castings which more or less automatical­
ly render the machine unfit for service; further, running the ma­
chine with a nickel standing on edge will tell you a great deal 
about the machine's balance and general "tune." He also deals 
with Asian machipes. Since many are copies of older U.S .  mod­
els, repair parts for many an old machine may be available from 
the "right" import dealer. Apparently the quality of Asian ma­
chines is incredibly uneven; Pittman cautions us to examine the 
machine we are planning to buy-not just one with the same 
model number-so that we know what we're getting. 

Most of us know more about what our machines do than we 
know about the motors that run them. Thanks to the short chap­
ter about motors, I think I may now really understand the differ-
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ences between single-phase and three-phase motors, and the 
differences between the kinds of switches. In motors, as in 
nearly all aspects of tool buying, the cheapest "up front" price 
may not be the least expensive over the tool's expected life. 

The tools are sorted by type, and treated more or less the 
same. The section about tablesaws, for example, advises us to 
choose our tablesaws as much on the basis of what we'll do with 
them as on the basis of price or brand name. We're cautioned to 
pay special attention to table inserts, rip fences and miter gauges, 
the most used and complained about parts of the saw, and to use 
first-quality saw blades and keep them in good condition. Pitt­
man hasn't tested these tools (or others in the book) and doesn't 
compare their performance one against the other. While the 
chapter emphatically doesn't say "you should buy a Brand X," it 
lays out specifications in such a way that choosing the right saw 
for your needs should be considerably simplified. 

After tablesaws come shapers, radial-arm saws, wood lathes, 
dril l  presses, stationary sanders, jointers, bandsaws, scroll  
saws, planers, miter saws, routers, hand drills, sabersaws, belt 
and orbital sanders, grinders, spray equipment, dust collectors 
and "miscellaneous." With the exception of miscellaneous, 
each category gets thorough and factual treatment. 

The miscellaneous section contains 37 tools ranging from 
lathe dupl icating systems through flexible-shaft machines, 
dovetail templates, miter trimmers (arm powered !) , moisture 
meters, overarm routers, slot mortisers, boardmakers for chain 
saws, to safety devices. As a I S-year veteran of shop work, I 
have quite a collection of prejudices about which tool brands 
are best, and have tried to fill  my shop with the best. Since I 
don't need any new tools, it's about these miscellaneous tools 
that I am most interested to know more, and there's really not 
much about them here. But then, most of these items aren't 
comparable to, well, anything. Since the book appears a likely 
candidate for periodic revision, perhaps the next edition wil l  
have some "hands on"  testing of  these miscellaneous oddities. 

This book is interesting, straightforward reading if you want 
to know more about your tools and/or the costly mistakes 
made when buying them, and it's must reading if you 're in the 
market for a new power tool. It will  surely save you many 
times its price-if not in cash, in aggravation. -Hugh Foster 

Carving Classic Regional Shorebirds by Anthony Hill­
man. Dover Publications, Inc. 31 East 2nd Street, Mineola, 	Ê�Ü�21 1501; 1986. 15.95, paperback; 72 pp. 

Identifying American Furniture by Milo M .  Naeve. 
American Association for State and Local History, 1 400 
Eighth Ave. South, Nashville, Tenn. 3 7203; second printing 
1982. 1 15, hardcover; 87 pp. 

M�¥g Country Furniture by Richard A. 	�yon�• . Pren­
tice Hall, Inc., Englewood Cliffs, N.J. 07632; 1987. 124.95, 
hardcover; 221 pp. 

Carving Classic Regional Shorebirds is a valuable addition to 
any bird carver's library. Instead of focusing on the latest high­
tech carving techniques, it takes a look backward at some of the 
early designs for decoys-not ducks in this case, but the smaller 
shorebirds: sandpipers, plovers, curlews, knots and turnstones. 

The designs are from the "primitive" school, and primitive 
these carvings may be when compared with a modern blue­
ribbon winner, .whose every feather line is burned in with me­
ticulous accuracy. The highest levels of the modern school pro­
duce carvings that, to a human eye, are virtually indistinguishable 
from a stuffed duck. Yet the older carvings are compelling in a 
broader, perhaps more meaningful, sense. In the author'S words, 
"these decoys . . .  demonstrated the carver's profound under-
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Reflections on 
apprenticeship 
I hadn't planned to hire an apprentice at 
all .  I had worked with an apprentice for a 
three month period six years previously, 
and it had been a financial disaster from 
which I recovered very slowly and pain­
fully. Still ,  when John came knocking on 
my door asking about working for me, I 
did listen and the more I listened, the 
more I saw this as quite an opportunity 
for both of us .  

John (not his  real name) was a single 
man in his early twenties who had just 
completed a 42-week course in cabinet­
making offered at a community college in 
the province. Because I have sat for the 
last five years on the committee that over­
sees this course, I was well aware of its 
strengths and weaknesses. Strong in the 
areas of shop procedure, production work 
and wood technology, its weaknesses in­
cluded too much orientation to "safe"  
construction procedures ("no piece of  
wood in a laminated panel should be  
wider than 2 inches . . .  " ) ,  l ittle or no 
training in  hand-cutting and fitting joints, 
and weak training in finishing procedures. 
St i l l ,  the course was probably the best 
training around for the type of work I do, 
and I assumed that anyone who would 
start and finish a 42-week course must 
have a fair degree of commitment. 

John impressed me persona l l y; he 
seemed quite serious about his work, 
and was explicit about not wanting to 
move around and switch jobs frequently, 
a l though he did admit  that he didn ' t  
have a clear goal in mind of  what he  
wanted i n  woodworking.  H e  seemed 
more interested in the  work than the 
money, and, in fact, we didn't even dis­
cuss wages until the second interview, 
when we agreed to a starting wage of $6 
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per hour, for a 37y'-hour week. 
Timing seemed almost ideal .  The Prov­

ince of New Brunswick had just instituted 
a "Jobs In Business" program, designed 
to encourage private industry to create 
new jobs by subsidizing wages for new 
employees. For John's employment, the 
province agreed to reimburse me $2 .75 
for every hour John worked for the first 12 
weeks of his employment. After an eight­
week grace period (during which I would 
pay the entire wage) ,  they would offer the 
same subSidy for an additional 14 weeks. 

There was only one more hesitation on 
my part; I wanted to actually see John at 
work, and find out if we could co-exist 
peacefully in a relatively small 0 ,200 sq. 
ft.) shop day after day. We therefore worked 
out an arrangement whereby I would sup­
ply all wood, hardware, and plans for two 
E u ropean-s tyle workbenches ,  and he  
would build them. One would belong to 
the shop, and the other would be his, to 
use while he worked for me and to take 
with him if and when he left. No money 
would change hands. This worked to every­
one's satisfaction, and on July 9 John began 
work for Custom Woodworking. 

Things seemed to go wel l .  I found John 
pleasant (and mercifully quiet) to work 
with. He was very quick to learn, and pos­
sessed the wonderful gift of being able to 
apply what he learned in a particular situa­
tion to new applications. I rarely had to 
tell him something twice .  In those areas 
where he had already developed the nec­
essary ski ll ,  such as cutting mortise-and­
tenon joints, I had only to show him the 
process I used for that particular job and 
he was off and running. 

I soon rea lized, however, that there 
would be a problem in those areas where 
he had not developed the necessary ski lls. 
I could, for instance, very easily show him 
how to cut a dovetail (it is, after all, basi-

Pho[Q: Counesy of (he American Crafls Museum 

cally a matter of sawing to a line ) ,  but that 
is only the process. Developing the skill 
to use that process takes time and prac­
tice, and it was difficult to see my way 
clear to signing a paycheck for him to 
practice these skills, wage subSidy or no. 
Stil l ,  I was willing to try to work out the 
difficulties because I saw real potential in 
John as a cabinetmaker, and a real poten­
tial for his employment to become profit­
able for my business. 

It is not, I quickly discovered, easy to be 
an employer. Having an apprentice did in­
deed generate a sort of master-slave rela­
tionship, but I was not the master. I found 
that I had to devote every spare minute to 
planning two work flows in the shop, to 
generating new business (and developing 
a whole new line of business more suited 
to his skills) ,  and, generally, to keeping 
everything flowing smoothly. A heart at­
tack a year and a half ago has made me 
very conscious of stress, both physical and 
psychological, and I was painfully aware 
that my stress level during John's employ­
ment, even when things were going well ,  
was extremely high. Still, I foresaw (or 
hoped) that things would change as time 
went on, and saw it as an investment in the 
future of my company. 

On September 1 7, John quit. He told 
me that "his heart just wasn't in this kind 
of work," and he wanted to leave. I left 
the amount of notice to him, and he was 
gone within an hour. I was, to put it mild­
ly, thunderstruck. I had no inkling that 
this was in the wind. As the shock wore off 
over the next couple of days, I realized 
that my investment of time, energy, and 
stress had been made worthless; the fu­
ture return I had been banking on was 
wiped out for good. 

Financially, the picture was no better. 
Deducting subsidy from wages, my aver­
age monthly wage bill came to $56 1 .  Dur-
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ing the period John worked for me, the 
average monthly sales for the shop were 
only $34 higher than during the previous 
four months. John's employment, there­
fore, resulted in a net loss averaging $529 
per  month . I ndirect  costs-i ncreased 
wood spoilage, increased use of shop sup­
plies, increased advertising and telephone 
costs, etc .-are more difficult to measure, 
but they were certainly there. The bottom 
line is that I invested heart, soul ,  and wal­
let in a potential future that will  never 
come to pass. 

I once said, " I  will never leave this 
house and this land; this is where my 
roots are ."  That was almost 20 years and 
3 ,600 miles ago. It  taught me a lot about 
the word never. So now I ' l l  just say that 
the hinges of Hell will freeze solid be­
fore I pay another apprentice for the 
privilege of teaching him woodworking. 
I have never been paid to learn cabinet­
making, only to do it; the learning has al­
ways been my responsibility, on my own 
time. It is, I think, the only way. This is 
not to say that I will always work alone. I 
stil l  can see a time when I would like to 
have someone e lse in the shop, to al low 

Formaldehyde fumes: 
your nose knows 
Formaldehyde vapors are dangerous to 
breathe and you don't have to cut up frogs 
to get a lungful .  Chances are you breathe 
the stuff every day. The vapors make the 
eyes burn and irritate the mucous mem­
branes and respiratory tract . At worst, 
long-term exposure may cause cancer. 

Urea-formaldehyde glue is the main 
culpr i t .  Also cal led p l astic resin,  this 
glue gives off formaldehyde as it  cures, 
and long afterward. "Never work with 
the stuff," you say. No matter. Anything 
made with urea-formaldehyde resin­
plywood, particleboard ancl foam insula­
tion-also gives off the gas. Even your 
l iving room may not be safe . With the in­
creased use of insulation and weather­
stripping, today's houses are so airtight 
that the formaldehyde given off by the 
bui ld ing materials  can ' t  escap e .  The 
emissions diminish in time, but it  may 
take years. 

If you want to find out how much for­
maldehyde you're breathing, you need a 
formaldehyde dosimeter. Two types are 
available from the Dosimeter Corpora­
tion, 1 1 286 Grooms Rd., Cincinnati, Ohio 
45242.  The Model F-3 kit ( $75) gives you 
ten on-the-spot readings. The Model F- l 
kit ($49.50) contains two dosimeters that 
must be returned to the lab for analysis 
after they are exposed to the air .  For the 
company's " Formaldehyde Dosimeter 
Bul letin ,"  call  1 -800-322-8258 .  
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me to take on more custom office furni­
ture, for example.  The overhead would 
presu mably increase relat ively l i t t l e ,  
while there would b e  a t  least twice the 
man-hours to carry it .  Equally important, it 
is difficult to work creatively in a vacuum. 
I would enjoy hearing someone else 's  
thoughts and ideas about woodworking, 
and bouncing my ideas off him. 

The question is how to reach this goal 
without suffering another disaster like the 
one with John. My thinking now is that the 
apprenticeship program must be set up 
differently, blending elements of employ­
ment, school and traditional apprentice­
ship practices. I 'd arrange it so the ap­
prentice would work for the shop in the 
morning, doing whatever needs to be 
done . Some training would take place 
during this time, but the primary goal 
would be to get more work out of the 
shop faster, even if this means the appren­
tice spends a great deal of time sanding 
and rubbing finishes. Four afternoons a 
week, the apprentice would have free use 
of the shop tools and equipment, to prac­
tice new skills and to work on his (or her) 
own projects. The fifth afternoon would 

South seas 
wood wanderer 
Here I am, a sea-gypsy woodworker with a 
box of hand tools, at the bottom of the 
world after four years of wandering . . . . 
What's that strange urge that can some­
times force people out of established com­
fort into what seems to be insecurity and 
danger ?  Is it an urge that should be heeded 
or suppressed ? Well ,  we heeded it .  

Along with my wife and two small chil­
dren, I bought a yacht and sailed off from 
Europe. We had sold our house and my 
workshop. I left behind a good reputation 
as an "artist-craftsman" that I was just es­
tablishing in England. We had absolutely 
no idea of what lay ahead. Just about all of 
our money went into buying a 45 -ft. steel 
yacht ,  meaning that work somewhere 
would be necessary fairly soon. 

At the time, our reasons seemed simple. 
We were still relatively young, but could 
see l ife cozily stretching off down through 
middle-age ahead of us. It  was the thought 
of looking back on this from old-age, full 
of regret at all the things that we could 
have done, that moved us out. Also, we 
wanted to see some of the different cul­
tures of the world. 

An indication of what I expected upon 
leaving was that I left behind al l  my books 
on furniture. I brought only those on boat­
building, plus a carefully chosen box of 
hand tools and a precious portfolio of 
photographs. As it turned out, virtually all 
my work has been in furniture, and I 've no 

be given over to straight teaching of cabi­
netmaking;  the " c u rr icu l u m "  for the  
weekly session would depend on the ski ll 
level and aptitude of the apprentice. The 
program would be strictly limited in dura­
t ion,  probably to 90 days, after  which 
there would be no obligation on the ap­
prentice or me. We could renew the con­
tract for another 90 days, modify it by mu­
tual agreement, or go our separate ways. 
For this program, the apprentice would 
pay a fee, probably on the order of $400 
per month. 

I don't know if this program would ap­
peal to anyone; certainly it would place a 
real financial hardship on the apprentice .  
Yet i t  seems to me that learning wood­
working, sooner or later, involves a finan­
cial hardship. I ,  as a shop owner and a 
reasonably skilled cabinetmaker, am un­
willing to carry that hardship for some­
one else , having already carried it for my­
self. I will invest my time, energy and 
such abilities as I have to help someone 
e lse learn the profession . I am simply 
asking that person to make an investment 
of his own. -Mac Campbell 

Harvey Station, New Brunswick 

doubt that I have developed far more in 
this line than if I had stayed in the United 
Kingdom . Some might use words like des­
tiny or " inner course ."  

This development was mostly a result of 
working in entirely new environments. In 
England, I had made individual pieces of 
furniture for particular settings. There the 
house is a bastion against the elements-a 
strongly marked barrier between inside 
and outside . In the tropics, l ife moves 
with ease back and forth between the two. 
The living environment is less precious, 
and not so unrelated to the exterior. In 
England I had only worked with local 
hardwoods. But now, in the strong colors 
of the tropics, I felt at home with more ex­
otic timbers. These new experiences add­
ed to my feel for wood, and the conver­
sion of it into furniture. 

First of all we worked in the Caribbean. 
I was lucky enough to meet a wealthy doc­
tor who had just bought a new house. It 
was quite empty, and over the next 1 8  
months I worked from room t o  room 
building all the free-standing and fitted 
furniture. Most of the time I worked in the 
house itself. This was a rewarding experi­
ence in design and continuity, much less 
likely to occur in the more formalized so­
ciety of Europe. 

What was also new and demanding was 
the lack of woodworking facilities. I have 
always bel ieved that small -shop wood­
workers can't  compete with big, machine­
oriented companies. We should only do 
things that they can't .  My work has always 
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contained a lot of handwork, so this new 
problem wasn't too large. For much of the 
work, the only non-portable machine I 
had was a radial-arm saw. Occasionally I 
bought time on machines in a local join­
ery shop, but wherever possible ,  I de­
signed around these limitations. I had no 
vise or bench-only a light Black �©�2Deck­
er "work center." However, this became a 
liberating experience for me, and I was 
certainly much happier. 

Next we sailed to Tahiti ,  for what must 
be the most wonderful year of our l ives .  
Once again I fou nd work in a new pri­
vate h o u s e .  The owners were an ex­
tremely sensitive and generous retired 
couple who allowed ful l  scope for my 
creativity. That, combined with the pow­
erfu l ly dramatic landscape and a host of 
exciting new woods, provided a truly 
unique  opport u nity.  It  convinced me 
that the richer our l ives are ,  the richer 
our creations will be . 

The Tahitian hardwoods were a revela­
t ion.  Because they're not avai lable in  
quantities large enough to  export, these 
woods are little known outside the is­
lands. But I found local woods at least as 
good as rosewood and walnut. Once again 
I thrived on the limited faci lities, though 
this time I had the luxury of a bandsaw 
and a wobbly old tablesaw-both run off a 
diesel generator. A visiting Frenchman 
quite missed the pOint. Indicating a fin­
ished chair and my corner of the garage 
(among paint pots and lawn mowers) he 
said, �N�N�©E made dees . . .  in dere !"  

I was also greatly influenced by the Poly­
nesians. Over the last few cehturies they 
have produced some stunningly elegant 
woodwork . The designs evolve slowly, 
products of their society and l ifestyle ,  
which i s  so intuitively related t o  the pure, 
uncluttered nature around them. And slow­
ly, too, we began to realize how much bet­
ter we felt without all the trappings that we 
had left behind. The wide open spaces of 
ocean washed out many of the blindly in­
herited traditions. With a free uninhibited 
perspective, we are free to select that with 
which we have most empathy. The very 
close relationship with nature that living 
on a sailing boat entails, plus the lack of so 
many pressures, set the creativity sparkling 
in both of us. Wood, like nature, is not 
something to be dominated. In order to 
create works of simple harmony, it is es­
sential to live a simple, harmonious life. 

We are now in New Zealand, which is a 
return to much that we left behind. We 
hope to go on cruising for a few more 
years. There are many more islands to ex­
plore and woods to discover. I long to 
have the time to explore more of the Poly­
nesian forms in free-flowing sculpture. 

-David Trubridge, Bay of Islands, 
New Zealand 
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Young & old alike 

Last October's Society of Arts and Crafts 
show in Boston featured the work of past 
and present generations, with pieces like 
the mahogany Pembroke table (above) 
from the late - 1 8th century juxtaposed with 
contemporary work such as Wendy Stay­
man ' s  table (right) made of bleached 
curly maple and holly, with accents of 
sterling silver and slate. The exhibit, titled 
"American Furniture : Past and Present" 
featured contemporary pieces by 1 7  art­
ists, as well as antique furniture on loan 
from various public collections. 

The free estimate 
Tell me, are you still giving it away free ? 
Your time, that is. Are you still running out 
at the public's beck and call, giving free esti­
mates even though you know many of those 
estimates will never amount to anything ? 

Unfortunately, the public has learned it 
can do its window shopping at home by 
asking any number of people offering prod­
ucts or services to come and give them esti­
mates. So, you jump in your car (never 
mind that you're right in the middle of a 
paying job) and race over to the caller's 
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home, even though it's a half-hour drive 
each way plus gas, bridge toll and parking. 
You proceed to spend an hour or more con­
sidering the project, proposing a solution 
and calculating the material and labor costs. 
You're literally giving away your time and 
travel expenses, as well as years of training 
and experience. 

Forever hopeful, you drive home to wait 
for the go-ahead. Never mind that it's now 
too late in the day for you to resume the 
paying job wait ing in your s hop . Now 
you're a day behind on that one. 

Six weeks later you realize that you're 





�����������Ê�������Ê���������������Ê(continued) 

never going to hear from the caller again 
and this "free estimate" has evaporated into 
a total waste of time and money. Further­
more, there's a good chance that the person 
you gave the estimate to made careful notes 
and turned your ideas over to someone 
even hungrier than you, who got the job by 
bidding it cheaper. Insult on top of injury. �“�2you might have guessed, I have a few 
suggestions on how to reduce or eliminate 
all that colossal waste: you simply refine it, 
re-Iabel it, and get paid for it. 

If making an estimate or bid requires that 
you leave your shop, spend more than 1 5  
minutes with someone or produce sketches, 
drawings, and written lists of materials, you 
can inform the possible client that you do 
not give free estimates. But you do offer a 

comprehensive feaSibility, design and cost 
analysis in writing, complete with sketches 
or drawings and material samples. Then, in­
form them that the fee for this professional 
service is $75 per hour plus $35 for each vis­
it to the site. It would do well to show a 
sample package of what they'll receive. 

If this kind of priced estimation is done 
in a professional manner by enough people 
in the arts and crafts, it may be possible that 
the public will eventually lose its expecta­
tion of receiving the time and talents of 
skilled people for nothing. -Peter Good 

Peter Good, a woodworker in Oakland, 
Calif., is editor of the Bay Area Woodwork­
er's Newsletter from which this article is 
adapted. 

Low-pressure spray finishing systems, such as the Apollo 500 shown here, are an alter­
native to conventional compressed-air systems. 

Product revie� �i�����������F�F�F�����������N�1�N
Apollospray, low-pressure spray finish­
ing system, Apollo Sprayers International 
Inc., 115 77 Slater Ave., Unit H, Fountain 
Valley, Calif. 92708. 

Everyone should try out new equipment, 
just to get a feel for it and to perhaps learn 
how advances in tools and materials might 
i mprove the speed and qual i ty of his 
work. So last summer, when I was offered 
a chance to shop test a new spray finishing 
system (new to me, at least) , I was ready 
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to give it a whirl. 
The equipment I tested is the Apollo 

500, one of several low-pressure, high-vol­
ume spray finishing systems to be aggresi­
vely marketed in the U .S .  in recent years . 
Apollo makes nine different models. The 
one I tested is their smallest and retails for 
$495 . The idea behind low-pressure sys­
tems is just the reverse of the convention­
al compressed-air systems. 

In a conventional system, a compressor 
supplies high-pressure air (35 to 40 lb. per 

Closed forms 
a way of seeing marriage : 

watch: these vases on pedestals in a gallery, 
how they open with small holes at the top 
into swollen interiors, 
how the smooth oiled wood wraps around 
the empty space. 
turn, and look at them from various angles­
delicate sides, the color of spalting, 
the widening shape-
that tiny spot of darkness 
giving out freedom, structure, mystery; 
giving out a prize, 
taking it back, 
giving it again. 

-Carol Cox, Tougaloo, Miss. 

square inch) at low volume (7  cu .  ft . per 
minute) to a siphon-feed cup gun or a 
pressurized pot and gun.  Low-pressure 
sprayers l ike the Apollo use 2 to 5 psi air at 
50 to 70 cfm, supplied by a turbine-type 
compressor that delivers warm, dry air to 
the gun. The manufacturers claim that the 
low pressure creates far less overspray, 
l imits blushing and saves material. 

I have to admit that, compared to my 
Binks 69 cup gun, the Apollo seems l ike a 
pretty strange bird. The turbine compres­
sor unit is about the size of a gallon jar, 
weighs around 12 lb. and is connected to 
the gun by a hose about three times as 
thick as a regular air hose. The turbine is a 
small ,  high 
©
N	u�2universal motor that spins 
a fan blade which, in turn, pushes air into 
the gun. The Apollo has a bleeder-style 
gun, which means that the trigger doesn't 
regulate the air flow but only the introduc­
tion of material from the lightly pressur­
ized cup. As long as the turbine is run­
ning, air flows constantly through the gun. 
In any spray gun, the finish is atomized by 
air passing through the fluid nozzle and 
air cap. The goal is to have just enough air 
pressure  to p r o d u c e  part i c l es s m a l l  
enough t o  flow out on the surface but no 
so small and light as to be wafted away in a 
cloud of overspray. With conventional 
guns, the finest-quality finishes are pro­
duced by fine atomization. Unfortunately, 
half of the finishing material ends up on 
the floor, in the air and in the booth fil­
ters, wasting material (and the energy to 
propel it) and adding to cleanup costs. 
Low-pressure sprayers aim for the same 
fine finish but without over atomizing. 

The Apollo has no air -pressure gauge to 
fuss with, and no oil or moisture sludge to 
creep from the compressor tank to the 
gun and contaminate the work. You just 
screw open the material knob until the 
gun delivers the amount you want. If the 
material 's too thick, the gun sputters, tell­
ing you to thin it  some more . If the pat-














