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You'll find the same professional level-and even more depth-in these books 
from Fine Woodworking's editors. Whether the subject is dovetails, working 
green wood or how to cut threads in wood, the Fine Woodworking Library 
stands alone among craft books. 

Biennial Design Book 
Already a classic, it includes 600 photographs of beautiful 
things in wood-from the chaste elegance of a pearwood side 
chair to the whimsy of a kinetic sculpture. 9" x 12", 176 pages. 

$10 paper, poscpaid 
Fine Woodworking Techniques 
A collectiqn of all the technical articles from the first seven 
issues of Fine Woodworking magazine. It's important but hard­
to-corne-by information, and we want to make sure it stays in 
the literature. 9" x 12", 192 pages, 394 photographs, 180 draw­
ings, index. $15 cloch, poscpaid 

Tage Frid Teaches Woodworking-Joinery: Tools and 
Techniques 
By Tage Frid 
Here the dean of American woodworkers-and Fine Woodwork­
ing contributing editor-tells what he's learned in 50 years of 
cabinetmaking. His experience can teach you many things in 
this landmark step-by-step volume. 8Yz" x 11", 224 pages, 900 
photographs, 365 drawings. $16 cloch, poscpaid 

Make a Chair from a Tree: An Introduction to Work· 
ing Green Wood 
By John D. Alexander, Jr. 
What you need to know in taking wood directly from the tree 
and shaping it into a chair before it has a chance to dry. A 
nearly lost art brought vividly back to life. 9" x 9", 128 pages, 
175 photographs, 75 drawings. $8 paper, poscpaid 

Design Book Two 
1150 photographs of the best work by 1000 present-day wood­
workers. You'll turn to this volume again and again for chal­
lenge and inspiration. 9" x 12", 288 pages, index and directory 
of contributors. $16 cloch, poscpaid 

$12 paper, poscpaid 

Each of these books meets the special high standards of 
the serious woodworker. To order, use the convenient 
order form bound into the magazine, or write to: 

52 Church Hill Road, Box 355, Newtown, CT 06470 
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Kwakiutl Roy Hanuse recesses the fourth cor­
ner of a steamed and kerf bent box with a 
specially designed hooked knife. The kerf 
bending tools and traditional techniques of 
the Indians of the Northwest Coast are de­
sen'bed on pp. 36-43; how Hanuse made this 
box, also shown on the cover, is detat/ed in a 
photo-essay, pp. 44-45. Photo: Ulli Steltzer. 
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Letters 

In a recent issue of Fine Woodworking, a reader wanted to 
know how one builds a Swiss alphorn. Here is a description by 
Ernst Ball i ,  a Swiss cousin of mine who builds them in h is 
spare tIme: 

First, find a small fir or a spruce (apparently it makes no 
difference) that grew on a slope, died and dried out com­
pletely on the spot without, however, having started to rot 
(the harsh winters and wind conditions in the A lps help the 
process) . A length of about 1 2  ft. ,  yields a so-called C-horn. 
Once you've brought it home, plane it down conically. After 
planing, rip the length into two halves on the band saw. Hol­
low the halves with a gouge. The remaining wall thickness 
should be about 3116 in .  Glue the two halves together again 
with carpenter's glue, making sure that no glue seeps inward. 
After it dries, cover the whole horn with glue and wrap it like 
a mummy with strips of linen about !f4 in. wide. Start at the 

4 

About 
12 ft. 

I 

Plane down to 
desired size 

Mark center 
and rip with 
band saw 

Hollow out 

-n----Wood rest 

HOUSE OF TEAK 
The most comprehensive inventory in Amer­
ica of kiln-dried hardwood lumber and veneer 
from all over the world-ranging from domestic 
Ash to exotic Zebrawood. 
Your inquiries invited. 

CHESTER B. STEM, INCORPORATED 
2708 GRANT LINE ROAD 

NEW ALBANY, INDIANA 47150 

STEM 
EMINENCE IN WOOO 

bottom. This last step ensures tightness and stability. There­
after, wrap the horn in tight layers of rattan, again starting at 
the bottom. When gouging out the top, make sure that the 
purchased mouthpiece fits snugly. I think it 's  a piece like for 
a trombone. -Henry Ratz, Del Mar, Calif 

As a longtime user of satin polyurethane varnishes, I have fre­
quently complained to my supplier about the short shelf- life 
of half-filled cans. I have used several varieties and they all gel 
quickly. No answers to the problems have surfaced except 
using collapsible photochemical containers. My only solution 
has been to buy the smallest size containers and consign the 
remains to the rubbish barrel .  

I kept thinking about how to remove air from the open 
container, which is the cause of gelling. Finally the effort paid 
off-I think. Why not flood the can with propane gas, dis­
placing the air? Most of us have small propane cylinders in 
our shop for soldering. The gas is inert and should have no 
effect on the varnish . 

Some months ago I gassed several partially filled cans of 
varnish , and thus far this plan works beautifully. The proce­
dure I use is to flood the can with gas and then restrict the 
opening by sliding the cover halfway into place before turn­
ing the gas off. This should prevent any eddying, which 
might draw air back into the can. The same system should 
work for other oxygen-sensitive products such as tung oil and 
paint. - Wtlliam A. Woodcock, Huntington, N. Y. 
This morning I plugged in my version of the PEG soaking vat 
as described by Bruce Hoadley in your Nov. '79 issue. The 
problem I ran into, and you may want to warn readers about 

Although handscrews are among the most versatile clamps in a 
cabinet shop, they haven't changed much in 200 years. The non· 
marring jaws of these are of fine hard maple and the steel screws 

are handled with reinforced 
hardwood. The swivel nuts 
in the jaws are the one 
innovation your ancestors 
didn't have and they add 
significantly to versatility. 
The jaws may be set parallel 
or, if required, askew. Thus, • you can distribute pressure 
narrowly or widely and you 
can clamp angled workpieces. 

Jaw Open 
Size Size 

30010 4" 2" 
30020 5" 2%" 
30030 6" 3" 
3004 0 8" 4%" 
30050 10" 6" 
30060 12" 8%" 
30070 14" 10" 
30080 16" 12" 

Estimate Shipping Charges ($1 to $3 in U.s.' 
We'll Refund Excess 

Send 50c for our 1979 Catalog 
(free with order) 

Californians add 6% sales tax 

$ 8.40 
$ 9.10 
$ 9.60 
$11.60 
$13.30 
$15.20 
$19.30 
$24.40 

.a ••••••• ••• & ••• 
P.O. Box 627A, La Canada, California 91011 



AT LAS T! A Full-Sized Butcher Block 
Workbench At An Affordable Price 

The Workbench That Completes 
• Versatile Vise-and- Dog Clamping System 

• Rigid Steel-to-Steel Rod-Nut Connections 

• Solid Rock Maple Construction 

• Large Butcher Block Work Surface 

• Extra-Large Precision Vises 

• Accessories Available 

Complement your investment in workshop 
tools and equipment with the full-sized, ex­
ceptionally stable, Garden Way 
Butcher Block Workbench. 
This is the workbench that 
has been custom engineered 
to let you make the most 
efficient use of all your hand and 
power tools. It is the ideal work 
surface for all types of woodworking, cabi­
netry, do-it-yourself repairs, kit building and 
countless other challenging projects. 

These extremely rugged benches with 
proven work-saving features are offered to 
you at lower prices than smaller imported 
benches. They are made right here in 
Vermont of native materials, and we ship 
direct to you with no middleman or import 
charges. All 3 models are backed by a full 
1 year warranty. 

I ' 

HERE ARE 4 OF THE IMPORTANT FEATURES YOU GET ON ALL OUR WORKBENCHES: 

SOLID ROCK MAPLE CON· 
STRUCTION 
Laminated 
"'Butcher Block"' 
tops are 34"' 
above lIoor­
built sturdy for 
years of use. 

•• � SQUARE DOG 
BLOCKS rotate 
fully on round 
bench dogs to 
securely hold ob­
jects of nearly any 
size or shape with 
bull dog strength. 

��""'---"''--..... 

NOW there are three Garden Way Workbenches to choose from. 
Compare, and see which is right for you. 

Top of the Nne Model A Work· 
bench Massive Vermont Rock 
Maple top, 30 x 60 x 13/"'; 34" 
off lIoor. Two 9 x 18 x 1W' 
Flip-Over vises. Vise-and-dog 
clamping system. 175 Ibs. Op· 
tional tool well and drawer 
available. A truly professional 
tool. 

Mid·sized Model B Workbench 
Handsome butcher block top, 
24 x 48 x 1W' top; 34" off 
lIoor. Two 4112 x 18 x 13/", solid 
maple vises. Vise-and-dog 
clamping system, 120 Ibs. Op­
tional tool well and drawer 
available. Perfect for limited­
space shops. 

New Roll-Away Workbench 
Hefty Rock Maple top, 20 x 30 
x 1W' top, 34" off lIoor. 16" 
non-marking, semi-pneumatic 
tires on wire spoke wheels 
can't go lIat. 411z x 18 x 13/", 
solid maple vise. Vise-and-dog 
clamping system, 80 Ibs. The 
workbench that takes your 
workshop to the job site. 

VERSATILE "FLIP· 
OVER" VISES 
securely hold work 
and "'flip-over"' for 
a convenient 
work-stop above 
surface. Opens 8 
inches. 

UNIQUE ROD·NUT CONNECTIONS 
clamp all bench 
components 
together for sturdy 
assembly-easily 
disassembled for ...;;ra .... moving or storage. 

�i Ciip;.;;d Send to: �, Butcher Block Workbench 
Garden Way Research 
Dept. A·301 W 

� I Charlotte, Vermont 05445 

� I YES! I want to COM PLETE my workshop. 
� Please rush my FREE, full color informa-
@ I tion describing all 3 Garden Way Butcher 

I Block Workbenches. 
(please print complete name and address) 

I 
IName ________________________ __ ; Street 

,City ____________ _ 

Ls�:... ______ .!i� ___ ;J 
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get more out of 
your table sow 

with a Brett-Guard® safety tool 

Rip. Crosscut. Dado. Spline. Tenon. Groove. 
Feather. Cut templates and wedges. Do things 
you've never thought of doing on a table saw. 
With the Brett-Guard adjustable safety tool, you 
can greatly extend the capabilities of your saw. 
And you can do all of these things with a greater 
degree of safety, because Brett-Guard is also a 
safety guard that gives you unobstructed 
visibility at all times. Meets OSHA and ANSI 
standards. Send for free information. 

� !�F�!!:�L��I��® 
I!l!!il!iD Bethel, CT 06801 • 203-792-8622 

, � 
I"�p l.�:;r�p 

• • 
:J-$fWp "'''S''P 

NEW 
from 

wmDCRAFT 
PUZZLES 
INWOOD 

by Edwin M. Wyatt 

Long out of print, this unusual collection of geometrical and 
mechanical puzzles includes a cross section of many 
different styles from simple dissection type puzzles to 
disappearing coin boxes to more complex multiple piece 
burrs. Each puzzle is fully explained and illustrated in its 
component forms. Many of the puzzles are beautiful 
sculpturally and are actually sought after by collectors. 64 
pages featuring over 100 puzzles. Softbound. 
IOQ21-D $4_30 ppd. 

Mass. Res. add 5% Sales Tax 
Telephone your order toll free: (800) 225-1153 

(Mass. residents dial (800) 842-1234) 
Mastercharge. Visa. American Express welcome. 

Letters (continued) 

this, is the fact that the heat generated is sufficient to melt a 
plastic reflector around the light bulb, and the plastic pail .  If 
the insulation has a paper backing, you might stan a fire . . . .  I 
used a 1 50-watt bulb, which may have been asking for it. 
Glad I did though, because a 100-watt bulb would j ust have 
taken longer to do the same damage and I might have been 
asleep by then . . . .  With the reflector hood just a pile of white 
goo, the light would probably have ended up in the water 
where probably it would have created a short circuit and 
tripped the circuit breaker. I may now try the immersion 
heater/ thermostat route, which is more expensive, but hope­
fully safer. -Randy Evans, Newport Beach, Calt! 

I wholeheartedly d isagree with Tage Frid ' s  comments 
Gan . '80) about the best way to cut miters. He said no miter 
box was accurate enough to cut a smooth joint and advised in­
vesting in a l O- in .  table saw and using a miter j ig with it .  

For cutting miters, the Lion miter trimmer (which I manu­
facture and sell) gives clearly superior performance to any 
miter box and any sawblade, anywhere . Its cutS on hard or 
soft wood are glass-smooth and dead accurate on 45 0, and it 
does its work rapidly and easily . . . .  

-L.A .  Nothnagle, Pootatuck Corp . ,  
RR 2, Box 12A, Windsor, Vt. 05089 

. . .  I n  my opinion , to fit a tight miter joint in lieu of a trim­
mer, a shooting board and a jointing plane is the best way. A 
sawn cut JUSt will not close up like a planed joint. Often the 
miter joint isn' t  exactly 90 ° .  With a shooting board, a shav­
ing can be placed under the proper edge of the stock to cor­
rect the miter as necessary for a tight joint . . . .  

-Richard R. Pruitt, Austin, Tex. 

Earl Beck seems to be very knowledgeable concerning 
shapers, routers, cutting angles, guides, etc . I enjoyed his ar­
ticle Gan . ' 80) and particularly the detailed drawing on 
p. 7 1 ,  which shows the casehardening caused by improper 
c learance angles. 

However, on p.  70, he tells about two different systems 
that he uses to shape wood on his ¥loin .  spindle shapero Since 
we have been in the business of making shaper cutters, collars 
and cutterheads since 1926 ,  I must totally disagree with the 
safety of his method on his system A ,  where he used one knife 
and a post for balance. Also, to a lesser degree, his system B, 
where he uses a small knife in a disc. The knife i s  held firm by 
an allen screw. 

On most shapers today, the spindle rotates between 8 ,000 
and 1 2 ,000 RPM. I cannot understand how one knife can be 
balanced safely at that speed. It does not take very much 
weight to cause an out-of-balance effect at 8 ,000 RPM. An 
out-of-balance knife would cause the machine to vibrate, and 
the knife might be thrown from the cutterhead, which could 
cause a serious accident. 

All manufacturers today must be extremely careful to grind 
knives to very close tolerances to prevent accidents . Most col­
lars sold today are OSHA approved in either two or three­
knife,  safety-type, lock-edged collars, in which the knives are 
all balanced within one-eighth of an ounce, and are locked 
into the collars so that there is very little, or no, out of balance 
on knives. Also, many knives made today are machine­
ground in the collars in which they will be used , to ensure 
that all the cutting edges on all the knives in one pair of col­
lars will cut. . . .  

I am speaking from a manufacturer' s  viewpoint, but 
whether the shaper is operated by a serious amateur or a 
worker in a large furniture manufacturing company, the pri-



Bill C. Jerry R. Walt and Mary D. Jack B. 
He's been a woodworker for 
years - for the fun of it. But 
his work is so professional he 
could sell everything he 
makes. 

He's your basic weekend 
"putterer". He's always got a 
project going to add value to 
his home. 

They found that the only way 
they could afford to improve 
their home was to do it 
themselves. 

He does it for fun like Bill C. 
But he sells his work at fairs 
and street markets - at 
fancy prices. 

Which 
Do-It-Yourself Type Are You? 

No matter which dO·it·yourself type you are, 
you've probably already learned one im· 
portant fact. If you're going to do the job 
right, you need more than a couple of hand· 
held power tools. 

You need things like a separate table saw, a 
vertical drill press, a lathe and more. And you 
need space - lots of space for the tools. And 
lots of money to afford them all. 

But now you can enjoy a complete home 
workshop at a substantial savings - and 
in less space than a bicycle. 

No matter what your level of woodworking 
skill and no matter how many power tools 
you now own, you owe it to yourself to find 
out more about the Shopsmith Mark V. 
Simply mail the coupon for the free facts 
about the 5·in·l tool. 

The Mark V actually gives you five of the 
most needed workshop tools - 10" table 
saw, 12" disc sander, horizontal boring rna· 
chine, 16W' variable speed drill press, and 
34" lathe - in one sturdy, free· standing unit 

. that takes up less space than a bicycle. 

Better savings ... better economy ... 
more versatility, too! 

Because the Mark V has one rugged, preci· 
sion·built, 13.5 amp., 110 volt motor to 
power all five tools, it actually costs less (and 
provides better quality) than the five single 
purpose tools it replaces. 

And the Shopsmith Mark V is easy to change 
from one operation to another. After about 
an hour's practice, you'll be switching tool 
operations in less than 90 seconds. 

What's more, you can actually accomplish 

more with this amazing 5·in·l tool because 
you can "borrow" features from one tool to 
increase the versatility of another. 

The result is convenience and precision that 
you just can't get with your individual tools. 
So you'll find yourself sawing and sanding 
cabinets, beveling and mitering picture frames 
and windowsills. spindle turning and doweling 
to produce elegant tables, even metal drilling 
hinges, fence posts and more with a minimum 
of effort and cash outlay. 

You'll enjoy tackling jobs you wouldn't even 
have considered before - actually cutting 
down your home maintenance bills as you 
add thousands of dollars to its value. And each 
job you tackle you'll end up doing right -
thanks to the Mark V. 

Mail the coupon for more free facts today! 
Find out why - even if you already have a 
workshop full of tools (and especially if you 
don't) the Mark V should be your choice. 

One happy Mark V owner sold all $12,000 
worth of his commercial tools and replaced 
them with one Mark V. Why? Because, as he 
puts it, "I can do anything I was doing on all the 
machines and have a lot more room'" 

Don't you owe it to yourself to find out more 
about some�hing so versatile, so high quality 
that it can replace $12,000 worth of tools -
and for less than 1/10 of the cost? You 
certainly do - especially when that infor· 
mation is free and without obligation. 

Shopsmith Mark V -
The tool to start with ... 
the system you grow with. 

Send for your FREE information 

�------------ , 
:1 ra) Shopsmilh Inc . 

Dept. 2339 
750 Center Drive 
Vandalia, Ohio 45377 I 

I 
I 
I 
I 

Yes! Please mail me your FREE Infor· 
mation Kit on the Shopsmith Mark V. I 
understand there is no obligation. 

I Name 

I 
I Address 
I City 
I State Zip _____ _ 

'- ____________ J 
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AT LAST! 
PROFESSIONAL PLANS FOR 

CONTEMPORARY FURNITURE 
NOW I You can build beautiful heirloom-quality furniture in 
your own shop at a fraction of what you might expect to pay! 

Tapered Cantilift Chair 826 Ascential Lounge Chair 882 

ORDER CATALOG TODAY ... ONLY $2.00 (REFUNDABLE) 
Get 200 exclusive designs-beds, tables, chairs, sofas, rockers, desks, 

shelving, stools, benches, stereo cabinets and much much more. Each 
plan set includes shop-tested, easy to follow, step-by�tep instructions 
with full�ize, completely detailed professional drawings . Complete with 
cutting lists, helpful suggestions. PLUS our exclusive "Ask the Experts" 
call-in service (info with plans). 

BUll..D UKE A 'PRO" . . .  ITS FUN . . .  ITS EASY! . . .  USE OUR 
CLEVER FINE FURNITURE JOINERY SYSTEM TO ELIMINATE TIlE 
NEED FOR NAILS OR SCREWS. ADDS A DISTINCTIVE CUSTOM 
TOUCH. ENSURES STRENGTH AND ST ABILITY I 

------------- -ORDER TODAYl _____ ----------
o YES! Rush me your catalog of 200 fine furniture designs @$2.00. I understand 

my $2.00 will be refunded with my first order. 
o YES! Send plan set 826 (cantilift chair) @$12.00plus FREE catalog. 
o YES! Send plan set 882 ( ascential chair) @$13.50plus FREE catalog. 
Enclosed is $ as payment for this order. 

Name ________________ �----�--------------------
(please print) 

Address __________________________________ ___ 
Gty ___________________ Statt:.e __________ -'"Zip, ____ _ 
mE DESIGNERY 521 W. Kirkwood Ave. Dept. SeA 

Bloomington, Indiana 47401 
�--------------------------------------

I 
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1"�e WORLD'S F\RS'-
UNIVERSAL PRECISION SAW 

High performance - German made - Intern . patented . 
Cut precise l y ,  rap i d l y, and v i rtua l l y  without blade 

breakage: any kind of wood up to 2.17" th ick - hard 
plastics up to 1.5" - non-ferrous materials - medium hard 
steel - rubber - etc. 

The most complex patterns are fa i thful l y  reproduced 
w ith unmatched speed and eff iciency. No f i n ish ing 
necessary.  Worktable adjustable to 45°. Standard 

blades. 
MUL TICUT $629; POL YCUT $1, 499. 

A.LJ. 
2735 Tanager Drive· Wilmington, DE 19808 

Phone 302-999-9233 - Telex 83-5303 

Letters (continued) 

mary concern is safety. I believe it is very difficult ,  if not im­
possible, to balance one knife in  a cutterhead that rotates 
8 , 000 RPM. It does not cost that much more to buy a good 
brand-name pair of safety collars and stee l ,  and have the as­
surance that your shaping job will be done safely, smoothly, 
and quickly. 

--Richard E. Paul, Charles G. G. Schmidt Co., 
301 W. Grand Ave.,  Montvale, N.j. 

EARL BECK REPLIES: Richard Paul correctly identifies an important 
area of concern, balance in high-speed machinery. He is incorrect in 
thinking that neither of my two systems for supporting a single 
shaper cutter can easily and carefully be balanced. Generally, I have 
found it unnecessary to balance system B, with its small projection 
and the very light weight of the tool-steel cutters used. Most of their 
mass is offset by the milled cut into which they fit and the unfilled 
portion of the hole for the setscrew. I have fitted some of mine with a 
hole drilled all the way through 
in line with the shaft hole. In one 
end of this fits the allen screw; on 
the opposite side is placed a simi­
lar but longer allen screw with a 
nylon locking insert. In use, fine 
adjustment is made by placing 
the assembly on a pair of level (in 
my case, metal lathe) ways and 
running the balancing screw in 
and out until a nominally perfect 
static balance is achieved. This 
takes two minutes or less, with a 
little practice. 

Balancing the more compli­
cated system A would be just as 
simple and direct, but for the var­
iability in cutter sizes, overhangs, 
etc. In any case, the balancing 
post combined with other ap­
proaches such as drilled holes, 
and an approach such as that dis­
cussed by system B, would allow 
very close balancing. To avoid the 
nuisance of this, I place and size 
my �alancing post slightly off a 

A l ternate a B� lancing setscrew 

, oca�i( easy location) 

R"J'c1:-. 
in cutter� , 

S etscrew-�-"Lj� ---

Offsetting t h e  balancing set­
screw's hole by angle a brings the 
setscrew in line with the cutter ex­
tension, a slightly better setup. 

line normal to the cutter. Drilling a hole in the cutter to reduce its 
mass provides a simple way to avoid all the fuss. 

As for Paul's value of one-eighth of an ounce, this seems arbitrary, 
as the unbalancing causes centrifugal forces which must be success­
fully opposed by a centripetal force within the machine. Unbalanced 
force = C N2r, where C is an appropriate constant, N is the RPM and 
r the radius of unbalance. Based on my experience, I think my 
system, which I usually operate about 7 ,000 RPM or less, and for 
which r would be about 1 in . ,  an unbalance of an eighth of an ounce 
would be noisy but probably not dangerous. I would neither recom­
mend the use of such an unbalanced machine, even for a short time, 
nor use it myself. If I did not want to balance the cutter because it 
was a temporary grind for a single job, not likely to be repeated, I 'd 
slow my machine down temporarily. If the basic spindle assembly is  
well designed, then bearing noise wil l  be objectionable at unbalance 
conditions for below those that might cause shaft failure . 

There are at least two low-cost shapers on the market with a large 
overhang; they may be identified as having adjustment by nuts and 
washers, one of which is kept from rotating by a milled slot in the 
shaft. The same slot also allows reversal of the spindle, which I can 
visualize as desirable for some uses, but not critical. One reason that 
I built my machine was to obtain maximum rigidity with the 'f.-in .  
spindle. I adhered to  that to  use a number of  three-wing milled cut­
ters I have had for a long time. If I were making a new machine to­
day, I ' d  probably make the shaft 'Ai in .  or even ¥4 in. There's no 
point in cutting away good metal. 

In the drawing on page 10 I show an approximate cross section 
through my spindle assembly ' s  upper end . The two-step pulley at 
the lower end is threaded on and machined on the shaft .  The shaft is 
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Section through shaper spindle 

_----SIDanner nut 

_---Heavy spacer 

----Shaper collar 

��� __ -------B,alarlce post 

----Shaper collar 

_------�addle 

?7Jfl���----:Seclled bearing 

_---R'R"ring carrier 

Maximizing D to make the saddle as large as the exposed part of the 
inner bearing race yields a very stiff shaper spindle. 

very heavy-unnecessarily so, except that the flexibility for such a 
long shaft is such that even small unbalance in the portion between 
the bearings would cause whirl, damaging to both bearings and ears. 
The bearings, especially dimension D, are large by comparison with 
most small spindle shapers. The bearings are far larger than needed 
precisely so that the inherent stiffness of the shaft between the bear­
ings and the shaper collar I cutter assembly can be coupled when the 
nut is tightened . A very stiff assembly results, far stiffer than would 
occur with a slender, overhung lh-in. shaft. 

Let me add a final opinion. If I were for whatever reason driven to 
buying and using a ground two-blade collarlcutter assembly, I 
would do what at least three small operators I know have done. The 
first time they wanted a special shape, they reground one cutter 
freehand. They then used a dummy blade to balance setups with 
both the original and the new shape. 

Because I had been in the market for a drill press for some 
time, the splashy advertisement by the e.O .M .B. Co . of 
Minneapolis in the Nov. ' 79  issue of Fine Woodworking 
caught my eye : $ 1 98 for a heavy-duty drill press ; " Reg. Re­
tail, $69 5 , "  it looked like the ultimate bargain . Optimistic 
about the " 2-4 weeks" delivery time, I ordered one. After 
four weeks I received a bil l .  Five weeks after that, I was noti­
fied by a trucking agency that I could pick up my machine. 

The battered cardboard carton was boldly marked " Made 
in Taiwan, R .O .e. " This was a discouraging revelation, for 
the advertised name of " Milwaukee Pne!lmatic® " hardly 
hinted it was an import. The rest of the ad implied it was a 
warehouse or factory liquidation of an American-made ma­
chine, although it never quite said as much . By coincidence, a 
friend had also bought one, so we could compare notes. 

Unpacking the drill press I was immediately impressed by 
the ruggedness of the base, column ,  head and table .  But it 
was also apparent that fine workmanship is not the hallmark 
of this machine. The castings are crude, there are burrs and 
rough edges everywhere and most milled surfaces are scored 
with irregular milling marks. Factory assembly also was pretty 
sloppy. One motor-mount screw was loose in the carton . The 
motor base had to be completely realigned , and one of its 
holes filed out, so that the loose screw could be installed. The 
screws in the belt housing were all loose. My wrenches slipped 
on most of the hex-head nuts and bolts and allen-type 
setscrews , so I assumed at first that the fasteners were metric. 
Eventually I found that the threads were standard national 

Anew 
• magazIne ... 

Fme Homebuilding 
Dear Fine Woodworking reader: 

Just as a void existed for the serious woodworker 
when we started Fine Woodworking magazine five 
years ago, so does a void exist for the serious 
homebuilder and renovator today. 

There is no magazine that covers the whole broad 
and vital field of homebuilding with quality, style and 
depth. So we at The Taunton Press are starting a 
magazine this fall that will do just that, and we're 
calling it Fine Homebuilding, because that's what it will 
be about. 

It will deal with both new and old construction 
techniques, but also with design. The emphasis will 
be on "fine"-well done, but not necessarily 
expensive-and the magazine will be written by 
people in the field, people who know their subject 
well. It will cover everything from site preparation to 
interior-wall finishing techniques, with equal 
emphasis on additions, renovations, restorations and 
new construction. 

There's a lot happening today in this age-old field 
(solar is just one small facet) and we intend to tell 
you all about it, not only because it's interesting, but 
also because we think this information will help you 
with your own homebuilding needs. 

We're excited about it and hope you'll be, too. The 
July-August issue of Fine Woodworking will have 
information on how to become a charter subscriber. 
(The first issue will appear in October.) The new 
magazine will be a bimonthly and have the same size 
and feel (but not the same look) as Fine Woodworking, 
and of course the same commitment to visual and 
technical excellence. 

Meanwhile, I hope you'll let me know what kinds 
of information and articles you would like to see in 
Fine Homebuilding, as well as suggestions for possible 
authors. We've been combing the countr)" for a year 
finding articles and authors, and any leads you 
can add will be most appreciated. We're also looking 
to increase our editorial staff (as an ad in the 
classified section of this issue spells out), so anybody 
wanting to join us on this fascinating and promising 
journey, please write me. 

Cordially, 

Paul Roman 
Editor and Publisher 
Fine Homebuilding 

�ThellllU1tonl\-ess LiJ 52 Church Hill Road, Box 355, Newtown, Ct 06470 
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An intensive full-time learning 
situation emphasizing tradi­
tional technique as well as 
modern methods of wood­
working. 

Individual level instruction, 

ample work areas and an indus­
trially furnished machine room 

provide a stimulating and efficient learning situation for the serious 
woodworking student of limited experience. Bench spaces available 
for September 1980. For further information write or call: 

PRIMROSE CENTER 
for 

Fine Woodworking and Furniture Design 
401 West Railroad St. Missoula, Montana 59801 

Phone - (406) 728-591 1 

.Yjjfl'j;-
ASK FOR FREE CATALOG 

SOLO THROUGH LEADING DISTRIBUTORS 
WETZLER CLAMP CO., Inc. 

43·13 11TH STREET 

LONG ISLAND CITY, N.Y. 11101 

TEL. 212·784·2874 

REAL WOODS DIVISION MERCHANTMEN 
______________ USA. LTD, 

Complete selection exotic hardwood veneers 
- from our architectural inventory 

carving blocks 

Mail Order - Retail 

Your own collection wood veneer samples 
$2.00 post paid 

Personal Attention given to every order 

I 
I 
I 
I 
I 
I 
I 107 Trumbull Street, Bldg. R-8 Elizabeth, N.J. 07206 I 

L __________________________ � 

EDGES like these ... 
in just 3 MINUTES 
with 'P�#E� ™ 

Your ARTISTRY and CRAFTSMANSHIP 
deserve tools with Superbly Sharpened 
Edges. No other sharpening system can 
produce and maintain such edges with 
so little effort. 

10  

WRITE FOR FREE BULLETIN 
Prakto, Inc. P.O. BOX 1023 
Birmingham, Michigan 48012 

Letters (continued) 

coarse sizes ; only the heads were mongrel sizes . 
During this preliminary check-out I was nevenheless favor­

ably impressed. The quick belt-release and tensioning lever 
enable the speed ratios to be quickly changed and the belts 
retensioned . The depth stop is easy to set and there is a built­
in lamp. The head can be swung 1 800  to the rear for end­
drilling long stock. The table locks firmly to the column ,  and 
mine cranked up and down smoothly. On my friend 's  ma­
chine the table has to be "helped" with the other hand.  I ' ve 
also since discovered that my table is about 0 . 3 0  out of square 
with the column,  and the circular table does not center under 
the quill .  By comparison to the Jacobs chucks I have always 
used , the "Victor 16 mm" chuck that comes with the ma­
chine felt gritty and at several points it bound up. The jaws 
didn ' t  come together evenly and the chuck key pinion didn ' t  
mesh smoothly. 

But after all , the real purpose of a dri l l  press is to bore 
holes. So when all components were checked and tightened, I 
eagerly chucked a %-in . drill bit and hit the ON switch. 
Immediately I could see the horrible amount of wobble in the 
bit. A trial dri l ling through a piece of o/4-in .  red oak con­
firmed the seriousness of the problem: The wood shimmied 
around on the table like the head on an orbital sander. 

To assess the trouble, I checked it out with a dial indicator. 
At the rim of the quill spindle, there was only about 
0 .0005- in .  runout .  But just below, on the shank of the Morse 
taper holding the chuck , I picked up over 0 .005-in . runout ,  
suggesting that the taper was not concentric to the quill . At  
the middle of  the chuck the runout registered 0 .0 12  in . ;  on  
the upper shank of  the bit, 0 . 0 18  in .  At the point of  long bits 
the runout is almost %6 in .  My friend' s  drill press was as bad . 

When I used a I - in .  multispur bit to drill holes in hollow 
catalpa logs to make bird houses, it worked just great, except 
the chuck fel l  off the quill after each hole. I drilled I - in ,  holes 
across the grain into a 3-in . diameter stick of air-dried red 
maple to make a bird feeder. The belt slipped, and when I 
tightened it ,  the bearings and/ or motor uttered a real growl . 
(My friend' s  machine growls loudly all the time. )  

The exploded-view parts list that came with the machine is  
a funher discouragement. Other than drawings and pan 
numbers, the sheet is blank-no name or address of manu­
facturer or supplier of parts. Correspondence with the 
e.O .M .B .  Co. about ordering parts has gone unanswered. 

In conclusion, I suppose I got what I paid for. 
-R, Bruce Hoadley, Amherst, Mass, 

. . .  I must take issue with a point of tool handling described 
by Manha Wetherbee . . .  The ax is not a pounding tool . It has 
one function only, that is, to cut. To use the ax as she des­
cribed is dangerous and damages the tool .  . . .  

-Frank E. Hebb, Lewisvzlle, Tex, 

I enjoyed Martha Wetherbee's anicle "Making a Basket from 
a Tree, "  in theJan. ' 80 issue, but if we're going to go out and 
harvest our own black ash , you should provide more help in 
identifying the tree. Black ash is one of several native trees 
(among them maple, flowering dogwood, buckeye , horse­
chestnut ,  catalpa, paulownia and the other ashes) that has 
opposite leaves. This identification is helpful in the winter 
and early spring because the leaf scars, buds, twigs and small 
branches are opposite, too. But in the photo you refer to as 
showing pinnate leaves, there is only one leaf, with nine leaf 
lets. Indeed, not only are the leaves opposite, so are the leaf­
lets. But so are the leaflets of many other trees. The distin­
guishing characteristic of black ash is that its leaflets have 
practically no stem, as your photo clearly shows. The leaflets 
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of other ashes almost always have shon stems; white ash 
leaflets have the longest stems. 

-John D. Alexander, Jr. , Baltimore, Md. 

Pad . I use the same method, but it's a lot faster and the finish 
is durable. I use it over just about any finish . It produces only 
a high-gloss finish. I wish they would make some for satin or 
for flat finish. 

. . .  I make pack baskets for canoes the same way as Manha 
Wetherbee and have these suggestions. After removing one 
layer or annulus from the log , scrape the surface with a sharp 
paint scraper; it is much easier to scrape the spring wood from 
the log than from the splint afterward. In some pans of the 
range of black ash (New Brunswick, western Ontario) , the 
annulus is thin and splitting the splints is not practical . I find 
a log 10 in .  to 1 2  in. in diameter easier to work with because 
the outer few inches have straighter, knot-free grain than the 
core, which I discard. I use a 3- lb.  shon-handled sledge to 
pound.  A sharp block plane works well when trimming and 
straightening splints prior to weaving. Splint basketry is dis­
cussed extensively in an excellent how-to book by Richard 
Schneider, Crafts 0/ the North American Indians (Van 
Nostrand Reinhold, 1 972) . . . .  

I also want to correct the Jan . ' 80 method of work suggest­
ing round bench dogs. It is absolutely wrong and shows the 
author never worked on a good bench . The bench dog must 
be square. If it is round,  the workpiece will roll out, for exam­
ple, when planing a piece of wood cross-grain .  Workbench 
holes are always bigger at the top and the dogs have a spring 
on them, so the dog will stop at any desired height. The 
bench dog has to have a checkered face ,  to permit down­
clamping. That is, you simply tap down on the wood, then 
on the dog, and it is held tight. If you have finished work, 
you put a small block of pine in berween to avoid marring. So 
if you have square dog holes in your bench , please keep them 

On faces for bar and pipe clamps: glue on leather. It is non­
marring and not bulky. 

-Harold "Buster" Welch, Winnipeg, Man. 

that way. 
A lso, I have recaned several 

hundred chairs. If you cut off 
the cane at the bottom of the 
groove, it wil l  always come 
loose. The caning has to go all 
around the groove, so drive 
the spl ine  in three-quaners of 
the way, then cut the cane 
against  it with an X-acto 
knife .  Finish driving the cane 

"French Polishing" by Clinton R. Howell Gan. '80) is a well­
explained anicle ,  elbow-grease and back-breaking indeed. I 
learned to French-polish in Europe in  my teens and after a 
day of work in the cabinet shop I went to French-polish in 
another shop. It is  not the best memory I have. I have to dis­
agree-you say it is a durable finish, how beautiful it is. It has 
no durabtlity. Even a glass of water marks it. If today a piece 
calls for French-polishing, I use Mohawk's Golden Rapid 

level with the wood surface. -F. Klausz, Bedminster, N.}. 

EXOTIC AND 
PRECIOUS 
WOODS 
ROSEWOODS 
EBONIES 

COCOBOLO 
ZEBRA 
BUBINGA 
PADAUK 

Logs, l umber, sawn veneer and 

musical  i nstrument components. 

Wholesale inqu ires only. 

For more i nformation, call or write: 

P. O. Box 329 
Nazareth, Pennsylvania 1 8064 

215-759-2837 

. . .  William Taylor' s wooden table saw Gan . ' 80) reminded 
me of one I built 26 years ago out of scrap %-in. plywood and 

If you thought IISwiss-Precisionll cou ld on ly be 
found in watchmaking, then you don't know 
about our power tools. � 

Only you know how good your tools have 
to be. When it comes to woodworking 
machinery, they should be better than you a re ­
even i f  you're a l ready on accompl ished 
craftsman. Therefore, you owe it to yourself to 
learn more about our Swiss-mode l ine of I NCA 
stationary power tools which we sell throughout 
these 50 states. 

Take the 1 0" Cabinetmaker's Saw, for 
example. It has a 20mm (25/32") arbor at the 
blade for strength and rigid ity where it counts. 
The table castings are tough, precision m i l led 
al lays and the gu ide ra i l s  are a i rcraft qual ity 
extrusions. Al l  the maior rotating parts a re 
dynamically balanced. The bottom l ine is a 
mach ine that takes h ig her loadings and g ives 
you less vibration with a truer runn ing saw 
blade. 

If·fact, every one of our I NCA saws, iointers, 
planers and shapers are bu i lt  to qual ity 
standards which are becoming increaSingly 
hard to f ind in this country. That's because they're • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 
made with the same pride of workmanship 
as the Swiss put into their watches. 

Our catalog is a 
good place to beg in 
you r comparisons. 
We want you to be 
as good as you ."'-
can get. ' 

'..... � 
\..-:\ � ,,/ 

\ �..,..I"" 

Garrett Wade Company, Dept. FW·5·80 302 Fifth Avenue, New York, N.Y. 10001 
(National Sales) 

Gentlemen, 
o Send me your INCA (Ololog. Enclosed is $ 1 .  
o Here's another $ I for your lOB-page cotolog 

of quality hand tools. 

Name ____________ _ 

Address, ___________ _ 

City _____ State, ____ Zip __ 

1 1  
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BURL VENEERS 
The usual unavailability 

and expense of these true 
gems of nature make us 
proud to say "Burl veneers 
are one of our specialties". 
We stock all of the common 
Burls. If you act quickly 
you can obtain Amboyna, 
Myrtle and English Oak 
Burls - three uncommon 
be
::�::ber us 

_ I II ���f�::s! II Ii 

Our fully descriptive 
catalog, available for $1 .00, 
describes these and over 20 
other Burls, Swirls and 
Crotch woods. The catalog 
also describes our Designer 
Group; Special Thickness; 
First Line; Crossbanding; 
and Economy Veneers. 

WOOD SHED 
1 807 E l m wood Ave., Dept. 5 

B uffalo. NY 1 4207 

Telephone 7 16:876:4720 

A trusted 
friend to 
wood 
finishers 
Free brochure gives 
24 pages of valuable 
wood staining and 
finishing t ips. For 
your copy send self­
addressed, stamped 
( l SC) envelope to 
Deft, Inc., Dept. F, 
1 74S 1 Von Karman 
Ave., I rvine, CA 
927 1 4. 

L E E DS D E S I GN  WORKSHOPS 
Announces openi ngs for designer-makers 

of furniture as residents or interns 

R E S I D E N T S: All fac i l it ies necessary for the independent profes­
sional designer-maker of furniture are available through a Leeds 
Residency. Accessible to the resident are a la rge private studio within 
the Workshops' 1 5,000 square feet and u n l imited use of $50,000 
worth of heavy machi nery. 

I N T E R N S :  An intensive two year course for the serious student in­
c l udes demonstrations, practice and individual guidance for twenty­
one interns by five instructors. Perfection of woodwork i ng, drafting 
and drawing techniques develops interns' abi l i t ies to produce f ine 
original work. 

For further information write to: Leeds Design Workshops, One Cot­
tage Street, E asthampton, Massachusetts, 01027. 
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G ate hinge gets 
thumbscrew away 
from supporting 
cross-piece 

2x4s. I t  hadn't  the refinements of mortising and routing 
heads; I needed to do some carpentry, not cabinetmaking. 
But as it had to handle full sheets of plywood and other bulky 
lumber, and moreover, as I had not thought of tilting the 
tabletop to adjust blade height, I mounted my ball-bearing 
mandrel (also from Sears) on the top of a hunk of 1 x6 and my 
washing-machine motor on the underside. The motor mount 
was hinged on the side farthest from the mandrel, so that the 
weight of the motor tightened the V-belt .  This assembly  was 
hinged to the underside of the table, or the frame, I forget 
which; a smaller scrap of lumber, hinged to the other end of 
the 1 x6 and slotted to accommodate a thumbscrew, com­
pleted the height-adjustment mechanism. My fence was a 
well-seasoned 2 x2 , spaced from the blade by laborious mea­
surement and C-clamped to the table. That saw paid its way 
through bookcases, window frames and countless other proj­
ects for several years until I felt flush enough to replace it with 
a radial arm. And for my purposes, it turned out to be the 
better tool! -Louis B. Hall, Anaheim, Calt! 

I 'm  happy to see in the photographs in William Taylor's ar­
ticle about his ingenious home-built table saw Gan. ' 80) that 
he still has all ten of is fingers in spite of the danger of his un­
guarded blade . He obviously understands the risks and is very 
careful ,  but a suggestion to any readers who want to duplicate 
his clever machine: for $25  a table-saw guard assembly can be 
obtained from Sears that includes a clear plastic cover, a 
spreader, and anti-kickback pawls to reduce the chance of 
wood being thrown back into the operator' s  stomach . Adapt­
ing the guard to the saw should be quite easy. Remember that 
one slip against a blade can last a lifetime. 

- T, G. Quattlebaum, Charleston, S. C. 

John Gallup (Letters, Mar. ' 80) comments on the poor fit of 
the round guide post in the hexagonal hole of the Rockwell 
14- in .  band saw. A length of 7k-in. hexagonal bar stock 
bought from a local machine shop is compatible with all stock 
components and greatly improves the fit . . . .  

-Peter Cass, Nottingham, N.H. 

Re the question by C .  Housego (Letters, Nov. ' 79) on ano­
dized sheet-metal screws: These are available at most recrea­
tional vehicle and van shops. Van finishers also use a cup 
washer and snap cap, which cover the screw heads excellently. 

-Alan L. Gross, Lakewood, N.J. 

. . .  Somebody has suggested blowing out sawdust and dirt 
with an air-compressor hose. This method puts the sawdust 
and dirt in places unseen, and delivers a blast of air loaded 
with moisture from the air line. I suggest a shop vacuum, and 
the hose can be replaced at the top of the vacuum to blow out 
if necessary, no moisture. 

I also noticed an article on a table saw gummed up with 
sawdust caused by a lubricant on the control screws. This 
cleanup can be simplified by using Liquid Wrench as it con-
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tains very fine graphite , and leaves a dry lubricant ,  and a very 
easily operated machine .  

You know, the average woodworker is taken for a sucker by 
the outrageous prices asked by some wood suppliers and by 
the outrageous prices on tools (especially foreign-made 
goods) . I buy American made tools for quality and economy, 
and to keep Americans working. I refuse to buy foreign tools 
or machines. 

A nother pet gripe I have . . .  is mounting a router u nder a 
table and trying to make a shaper out of it ,  also an electric saw 
mounted the same way. This is stupid and dangerous. 

Here is a tool solution : Attend a public auction or flea mar­
ket . I bought two boxes of tools (about 1 50 lb . )  for less than 
$75 .  This included 20 wooden planes, two drawknives, a 
Stanley No. 4 5  plane and cutters, 1 2  chisels and more . . . .  

-Donald E. Wetzler, Mzllerstown, Pa. 

Addenda / Errata 
-Hi nges for the pigeonhole desk Simon Watts told how to 
make in ourJan . ' 80 issue are sold by Paco Distributors, 429 
S .  Bolmar St. , West Chester, Pa .  1 9380. 
-"Seedlac Varnish" Gan . ' 80 ,  p .  68) said Japanese lacquered 
furniture has seedlac as its base. Actually, Japanese lacquer is 
based on urushi ,  the sap of the tree rhus vernicifera. 
-The wedge-lock lapped monise-and-tenon scarf joint with 
half- bl i nd  stub tenon w i l l  not lock if it is made as drawn 
(Nov. '79,  p .  90) . 
Wedge-locked, lapped mortise-and-tenon scarf joint with 
half-blind stub tenon 

Connections 

/ ' / j:/ 

In CONNECfIO S, we'll publish membership calls for guild-style or­
ganizations, letters from authors compiling directories in which 
craftsmen might like to be listed, and appeals from readers with 
special interests looking for others who share them. No commercial 
announcements, please. 

Sheridan Col lege is preparing a show of work by past and present 
students of the furniture studio. If you were involved with the furni­
ture program or know of a past student,  please contact: Patterns of 
Growth , c / o  Hogbin and Oliver, Sheridan College, 1460 S. Sheridan 
Way, Mississauga, Onto L5H 1 27 .  

Fifty- three people atten ded the first meeting o f  the Pittsburgh 
Woodworkers Club in late January. The new club plans to meet four 
times a year and hold an annual show to display and sell  work by 
members . Interested craftsmen contact Bill  Asher, c / o  Cokesbury 
Bookstore, 90 1 Penn Ave. , PittSburgh 1 5 2 2 2 .  

Sonoma COUnty Woodworkers meets monthly, usually with a techni­
cal demonstration or lecture, at the shops of various members. For in­
formation contact Doug Shaker, Box 524,  Occidental, Calif. 9546 5 .  

I received a Department o f  E nergy grant t o  design a n d  build two 
solar wood-drying kilns and then share my findings. I'd like to hear 
from other woodworkers who are experimenting with solar drying. 
Eventually I would like to put out a small-scale wood-drying hand­
book. Write: Thos. Bangert, Prairie Woodworks, Box 464 , Eureka 
Springs, Ark. 72632 .  

1 Hardwoods: We carry over 30 species of 
American and imported hardwoods, many of 
them rare and exotic; air and kiln dried; cus­

tom dimensioned and thicknessed from 1/2 " 
through 4". We also carry "Architectural Grade" 
veneer core - and high density fibre-core plywood 
in American and imported woods, good 1 and 2 
sides. For hardwood lumbers and plywoods . . .  
we are the source. 2 MaJdta Portable Power Tools: Consis­

tent high quality, dependable, powerful .  
Routers, circular saws, planers, jointers, drills; 

disc , belt , f inishing and polishing sanders; 
screwdrivers, drywall drivers; chain and miter 
saws. These tools have the most compact, best built 
and most powerful motors for small power tools in 
the world. Designed for comfort and durability. For 
profeSSional portable power tools . . .  we are the 
source. Send $ 1  for your Makita catalog. 3 Powermatic Power Tools: Designed by 

the industry for the industry. Nationally recog­
nized as the leader in the manufacture of sta­

tionary woodworking machinery. Tilt arbor table 
saws, band saws, scroll saws, jointers, planers, drill 
presses, belt & disc sanders, spindle shapers, 
lathes. These are fine - tuned machines with 
sensitive and accurate adjustments you can 
depend on for the most subtle detail . Sensible in 
price, solid in design and superb in action , these 
machines are acclaimed for strength a n d  
performance right down the line. For stationary 
power tools . . .  we are the source. Send $ 1  for your 
Powermatic catalog. 4Greenlee Hand & Bench Tools: Fa­

mous among profeSSional woodworkers for 
nearly 100 years. Highest quality tools and ac­

cessories: Carving and sculpturing sets; mortise, 
firmer, bevel-edge and paring chisels; straight, 
tapered, Multi -spur and auger bits; twist gimlets, 
screwdrivers, plug cutters, countersinks, and many 
specialty tools. For premium quality hand and 
bench tools and accessories . . .  we are the source. 
Send $ 1  for your Greenlee catalog. 5AccesSOries & SuppUes: A wide assort­

ment of all those supplies and accessories you 
need to be the best craftsman you want to be. 

Router and milling bits, carbide-tipped saw blades, 
sanding belts and papers, glues, clamps, specialty 
tools and supplies for particular needs. Custom­
made router bits and shaper bits; and custom­
made mouldings in any of our species. For 
professional accessories and supplies, and for 
custom-made cutting tools and mouldings . . .  we are 
the source. 6 The Catalog: An all- inclusive, complete catalog containing our 

extensive selection of lumber and plywoods; professional 
woodworking tools; accessories and supplies that are all shop 

tested on the job and quality proven by John Harra, cabinetmaker. 
Send $2.50 for your 1980-81 John Harra Wood & Supply Co. 
Catalog and supplements . . . the source. 

�JohnHarra Wood C1 Supply Co. 
39 West 19th Street, New York, NY 1001 1 212-741 -0290 
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Methods of Work 
Cutoff table 
Back in the days before I had a radial arm saw in my shop, I 
worked out a cutoff table to use with my portable circular 
saw. The fixture consists of a 2x 1 2  table, a 2x4 fence and a 
guide bridge. The rabbets on the two bridge pieces should 
face each other and be spaced j ust wide enough to fit the base 
of your portable circular saw. If desired, a stop block can be 
C-clamped to the fence for accurate duplicate cutoff work . 

-G. G. Fader, Ketchikan, Alaska 

Saw base fits 
in rabbets 

Gu ide 
bridge 

Mortising fixture 
The sides of a cradle I built recently were made of slats mor­
tised into the frame. The router-based mortising fixture I 
built for the project helped me cut all those little mortises 
quickly and easily. The fixture has three simple pieces: a 
hardwood clamping lip, a birch-plywood router base and a 
Masonite hold-down.  Bolt the 2x3 clamping lip under the 
workbench flush with the front edge. To permit deeper mor-

1 4  

R ips - Bevels - Cross uts - M iters 
Cuts A S mooth Finish 

Ready For G luing, Without Jointing 

Diameter 
8" 
9" 

10" 
1 2" 

Other Sizes Available 

Price 
$80.00 
$90.00 
$95.00 

$1 1 5.00 

Check Box 
o 
o 
o 
o 

Specify Arber Size (No Extra Charge) __ _ 
Satisfaction Guaranteed or Your Money Refunded. 
q)f(;N�j�'jI Carbide Saw, I n c .  

2635 Paperm il l  Rd. , W i nchester, Va. 22601 
o Check or M oney O rder Enclosed 

o M a ster Charge 0 Visa Va. Res. Add 4% Tax 

Card N o. ____________ Expires __ _ 

Name _______________ _ 

Address ______________ _ 

State ___________ Z i p,  __ _ 

Packaged in solid oak case-Price includes shipping & handling. 

Side 

lamping lip Work 

tises, rout a %-in. recess in the plywood base to fit the router. 
Mount the router in this recess using countersunk screws 
driven from the face .  

To use, clamp the base to the clamping lip, making sure 
the bit is the right height above the workbench . Then clamp 
the hold-down in place . Stand behind the router and , sight­
ing from above, pull the workpiece into the router. A router 
cut or pencil l ines on the hold-down are needed to show the 
left and right boundaries of the cur. Feed the work from right 
to left .  The router produces mortises with rounded ends, 
which can be squared up with a chisel .  But it's easier to round 
the tenons with a rasp or sandpaper. 

-G. R. Livingston, New York, N. Y. 

Cabinet-hanging prop 
After years of struggling to hang upper cabinets, I built this 
simple prop. Now I can hang the upper units by myself, re-

Quartz Clock Movements 
The new Junghans 756 battery operated quartz clock 
movement now runs up to 4 years on one C cell. Accurate 
to one minute per year. From West Germany's famous 
clockmakers. 

Dimensions: 

Height 
Width 
Depth 
Shaft Length 

2 .32" 

3 . 1 9" 
1 . 06" 

.85" 

1 Pc. $ 9 . 50 ea. 
3 Pes. $ 8 . 50 ea.  

l O Pes. $8.00 ea. 

2 5  Pes. $ 7 .00 ea. 
1 00 Pes. $ 6 . 1 0  ea. 

Two year guarantee. 
Price includes hour, minute and S . S .  hands. 

Shipping and Handling $ 2 .00 per order. 
Calif. Residents add 60/0 sales tax. 
FREE with any order, our 52 page full color catalog on move­
ments, dials, hands, clock kits, tools and more. All others send 
$2 .00. 

Send check, money order or use your Visa/Mastercharge (on 
orders over $2 5.00 only). 

Name __________________________________ ___ 
Address _________________ _ 
City ______ State _____ Zip ___ _ 

Card Number _______________ _ 
Expiration Date _______________ _ 

Signature ________________ ___ 

SELVA BOREL P.O .  BOX 796C 
OAKLAND, CALIF. 94604 



Methods of Work (continued) 

gardless of their size. Make the prop from %-in . plywood, ex­
cept for the center support beam, which is oak . Dimensions 
depend on the height of the jack.  For this application,  I be­
lieve a screw jack works better than a hydraulic jack.  

To use, first install the lower units and set the prop on top 
of one (protecting the countertop with plywood) . With the 
upper cabinet balanced on the prop, screw the jack up until 
the upper unit contacts the ceiling. Leveling and plumbing 
can be done after the top band has been anchored to the wall 
(I use dry-wall screws) . -James E. Gier, Mesa, Ariz. 

equidistant from the face) and a copier (all the pin holes are 
mated from one edge to the other) . First use the j ig to drill all 
the pin holes in  board A .  Clamp the leg of the j ig to the face 
of the board . No exact measurement of pin locations is 
needed-the holes in board B will be copied from the pins in 
board A .  Install an extra-long registration pin in the first hole 
and regular-length pins in all the other holes. 

Hole for jack End 

Now clamp the j ig to board B (leg to face) and drill the 
registration pin hole. Place the T-j ig over one of the regular­
length pins on board A ,  leg up, and fit the registration hole 
over the registration pin. Clamp the j ig in place on board B, 
remove the board and drill .  Repeat this operation for each 
pin in turn . Cut and use I - in .  spacer blocks to aid the pin­
copYing process . 

After all the holes are drilled, trim the registration pin to 

..,..-Plywood 

Doweling T -jig 

Oak 
beam 

T-j 

A T-j ig, used in doweling edge joints, ensures alignment of 
dowel pins and holes. Boards joined with the j ig will mate 
better on the finish side, and sanding or planing misaligned 
joints is virtually eliminated . The jig's bar and leg are made 
of steel . High-carbon steel is best (anneal for machining, then 
harden later) , but cold-rolled , mild steel will do. Wood will 
wear too fast .  Drill common-dowel-size holes (Y4 in .  and 
% in.) in the center of the %-in. bar on each side of the leg. 
Two allen-head machine screws secure the leg to the bar. 

In use , the T-j ig serves as both a gauge (all the pin holes are 

J-in-l Power Tool ! 
This one power-fed tool­

SAWS 10 desired Widlh . • . 
PLANES 10 desired Thickness . . 
MOLDS all popular Panerns . . . 
-al l in one fast operation ! 

Only Complete Workshop Tool Of Its Kind In The World! 

From the day it arrives the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices 
sky-high, this versatile power tool quickly pays for itself by 
easily converting low cost rough lumber into high value 
finished stock. Make your own quarter-round, base mold, 
door and window stop, casing, tongue-and-groove . . .  all 
popular patterns. Other Belsaw operators turn out picture 
frames, fencing, clock cases, furniture, bee hives, bed slats, 
surveyor's stakes . . .  all kinds of millwork. Handles tough 
oak and walnut as easily as pine using only one small motor, 
and so simple to operate even beginners can use it. 

Men and women everywhere are using this one 
low-cost power-feed machine to start and build 

their own new businesses . . .  and YOU can do the 
same. Supply lumberyards, carpenters and 

contractors in your area with door and window 
trim . . .  base shoe . . .  bed mold . . .  cove and 

quarter round . . . All of their trim. You can sell 
picture frame to custom framing shops, 

paint stores, department stores and direct to 
users. All panerns available or design your own. 

G.t FREE Iookl., with focts and full 
d.talls . . . ... USH COUPON TODAYl 

Does The Be/saw Pay? 
YOU BET! 

READ WHAT BELSAW OWNERS SAY: 

"I bought a batch 01 walnut in the rough, and 
after planing it on the Belsaw I figured I saved 
enough money to pay for two-thirds the cost of 
the Ptaner. II really does a good iob.'· 

R. S.  Clark - S pringfield, Ohio 

"This machine pays tor itself making money 
out of scrap boards. It is a very well built 
machine and I confess it is more than I really 
expected for the price. It does everything you 
say it Will," 
Stephen Schultz - Orangeville, Penna. 

' ' I 've been a planer man for years and am now 
retired. The Belsaw has earned me $60.000 in 
eleven years . . .  It'S the best investment I 
ever made." 

Robert Sawyer- Roseburg, Oregon 

"I recommend the Belsaw as the most useful 
shop tool any craftsman could own. We use 
one every day In the Workbench model shop . .  
couldn't get along Without It." 

Jay Hedden, Editor 
Workbench Magazine 

Clamp jig 
over

, 
pm 

l - in. 

3. Remove board B with 
jig, then drill. 

BOOKLET! 
There is NO OBLIGATION and 
NO SALESMAN Will Call-ever ! 

If coupon has been 
remo\'ed. jllst send 
postcard with name 
and address to: 

BELSAW POWER TOOLS Co. 
9153 Field Building 
Kansas City, MO 641 1 1  

.�"'''''''''''IIr •• 
• BElSAW POWER TOOLS Co. e .. � 9153 Field Building , . • Kansas City, MO 641 1 1  : ' • , 0 YES, please send me the FREE Bookie/ that II 

gives me complele facts about Be/saw's Planer- � Molder-Saw and full details on how I call qualify 

II for a 3D-Day Free Trial righr in my own shop. I 
.. underst(lnd there is No Obligation and that No I ! �::'_ . . 

" "" 
• I Address I. 

I Cily • 
. U· ........ ..:i ... 1 
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Dust-proof 
Wood Finishing 

Beauty, depth and luster of a hand 
rubbed fin ish without special 
equipment or techniques . 

Acclaimed by craftsmen for over 
50 years. 

Write for free guide to wood f in ishing. 

INISHES CORP 
P.O. Box 1 4363F 
Mi lwaukee, W I  532 1 4 (414 ) 774· 1 050 

Complete Private Collection of beautiful and unusual 
bookmatched flitches, crotches, burls, butts, root 
slabs, carving stock, quarter sawn lumber 
and domestic and exotic lumber 1/2" 
to 12/4" thickness - up to 46" wide. 

This lumber will be sold by the piece 
and small stacks to the highest bidder. 

June 7th, Rain or Shine (under roof) 
Black Angus Antique Auction 
Route 272 (old Route 222) 
1 mile north of Pa, Turnpike Exit 2 1  

For more information call o r  write: 
Talarico Hardwoods (215) 775-0400 
Box 303, R.D. 3, Mohnton, PA 19540 
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Intensive Workshops-Summer 1980 
with I an K i rby 

A series o f  intensive workshops, each s i x  days in length, covering 
a variety of subject a reas. T hey feature a n  extremely high teach· 
ing input of lectures, demonstrations and guided studio t i me. 
N u m bers in each group w i l l  be l i m i ted. 

T he workshops are a concentra ted experience for the amateur or 
profess ional woodworker of beginner or adva nced status. 

Workshops are scheduled for the summer months. Accom moda· 
tions for single persons or f a m i l ies are a v a i l a ble c lose to the 
studio. 

For information write or cal l :  
KIRBY STUDIOS 
BCIC Building, Water Street 
North Bennington, Vt. 05257 
Phone: 802/442-31 19  

K "by StudiOS w a s  formerly Hoosuck Design & Woodwork i n g  in North 
Adams. Massachusetts 

• Premium #1 finest quality only 
• Lumbers, Plywoods & Veneers 
• Over 80 species available 
• Access to millions of board feet 

KILN DRIED 

Cocobolo M.p" Curly Blhll, Ecuador 
h�o a. _ood Am. Padouk Afr Red 
T.k lognum V.l •• E. Ind.an Na .. a 
Zebu Engl,sh V_ R a.wood E .  Ind. 
... �wood M.ple Bird.y' Olk, Am. RMi 
Bubmp O.k English E . lnd.an Laur.1 
Bunef"nut Goncalo Alvin AfrormOiNl 
Imbu.,.. Maple, Australian Mlinsono, 
Purpl,h .. ,1 �hy Honduras P,Ict.o 
Elm Aust,. Linwood Cherrv 

& HARDWOOD CREATIONS She(lUILI NOt .... illv BlfCh Ch_!�! 
Tulip Ebonv MiIIQ5Sillf A'" 

233 N. FEDERAL H I G H WAY W. "'" HiII ..... 11 Koa Mah09l'nv 

DANIA, FL 33004 5i11 mba Hidtofv. Am. RO WNOod 
WiII'nu! * * * 

(305) 922·WOOD 

Methods of Work (continued) 

size, spread glue on the joint and press the boards together, 
keeping the ends even as the boards go together. 

- Wallace Smith, Newport Beach, Caltf 

Checkerboard 
Here ' s  how I build a 1 6- in .  checkerboard with a tenth of the 
work and time of the individual-square method. 

First, saw and joint three strips of light wood and three 
strips of dark wood (like walnut and birch) , each exactly 2 in .  
wide and 1 9  in .  long. Now saw one strip dark and one strip 
light, 3 in .  wide by 1 9  in .  long, and joint one edge of these 
wider pieces . Edge-glue these eight strips together, alternat­
ing dark and light. Put the 3- in .  strips on the outside, to 
build in a buffer strip for clamping. 

When the glue has dried, square up one end, saw one wide 
(2�-in .) strip, then saw and joint six 2- in .  strips. You should 
have one wider strip left over, making eight in all .  Reverse 
four of the strips end for end and glue up. You will end up 
with an oversize 16- in .  board that needs only to be sawn to 
size. This approach leaves the grain in all squares running the 
same direction . To build a board with alternating grain in ad­
jacent squares, glue up a 1 9- in .  wide , 1 0- in .  long board of 
either the dark or light wood . Slice three 2-in . by 19- in .  
strips, and one 3 - in .  by 1 9- in .  strip off the end grain .  To 
avoid problems with end-grain butt joints, you could use thin 
(Y4-in . )  stock and laminate the completed board to �-in .  
plywood. -G, Vander Stoep, Pittsfield, III, 

Glue up alternating strips. 
Slice. Turn every other strip 
end for end. 

Laminate to plywood for extra strength. 

Unwinding lumber 
Here ' s  a method for recovering short lengths of twisted 
lumber too wide for your jointer. First tack a strip (wider than 
the lumber is thick) to one edge. Lay the work on the saw 
table and tack an identical strip to the other side so that both 
strips lie flat on the saw table and are precisely parallel .  Now 
run both sides of the work over a dado head (or flat, three­
lipped cutter) to obtain a flat board. 

-Pendleton Tompkins, San Mateo, Caltf 

Pass over 
dado head 

Cutting splines 
This simple technique for cutting snug-fitting splines reduces 
the time and eliminates the frustration of the trial-and-error 
approach , First mount in the table saw a fine-tooth plywood 



Methods of Work (continued) 

� 
Align edge of board to blade 

Take partial cut 

Align partial cut to blade 

Cut spline 

blade, to be used for the entire process. Cut the spline 
grooves, for a %-in.  spline, just slightly deeper than % in .  

To cut  the splines , make a partial cut  (!fJ. in .  or so) , remov­
i ng one ful l ,  exact saw kerf from the edge of the %-in .  spline 
stock. Now readjust the rip fence so that the left side of the 
blade is aligned with the right side of the previous kerf cut . 
Pass the stock through the blade to produce a spline that is 
the exact size of the grooves . 

- Thomas S. North, Bloomfield, Conn. 

A replacement for rags 
Before I discovered the bonded cellulose wipers I now use for 
oil and wax finishes, I used cloth rags. After I accumulated a 
pile of the dirty rags I cleaned them by first dunking in a solu­
tion of acetone and dry-cleaning fluid and then sneaking the 
batch through our washing machine. The cleaning solution 
was nasty and the whole process a headache .  

Now I use Wyp-Alls, an  industrial paper towel manufac­
tured by Scott. I assume other paper companies market 
similar products. By the caSe, the 1 3x 1 5  cloth-like wipers sell 
for a little over 4c each. The paper towels, which are designed 
for use with oil and solvents, work as well as , and perhaps 
better than, cloth. -Blfl Huggins, Issaquah, Wash. 

Another lathe chuck 
This easy-to-make lathe chuck simplifies turning small bowls 
and other faceplate work. Mount a solid-wood block to a ply­
wood base and turn a short cylinder with a flared lip as shown 
in the sketch. For flexibil ity, cut a saw kerf nearly through the 
cylinder. Then cut a mortise through the saw kerf and fit two 
wedges to the mortise. A dowel or bolt through the cylinder's 
base will add strength. 

To use the chuck, bandsaw the blank to shape and mount 

Face­
plate 

Insert dowel 
for strength 

Wedge 
action 

Undercut lip on work 

INSIST ON FAMOUS 
BUCK BROTHERS 

(0 D111ke the "'-Ost (,I YOllr 
I.fJo(Jdcralt sl"ills ... sillce 18.S." 

Buck Brothers has been the premiere fJ1anufac­
turer of fine cutting and turning tools here in 
America since 1853. 
Now, as then, all Buck Brothers turning tools, 
chisels and gouges are hand forged, hand ground 
and finely finished in the tradition of old English 
craftsmanship. 
You are sure to appreciate the weight, balance 
and responsiveness of these fine hand tools. See 
how they make the most of your skills. 

OUR 1980 CAI4LOG IS READY. 
WRITE FOR IT roDAY. 

BUCK BROS.rNC. 
ES'L4BLISHED 1853 

Millbury, Mass. 01527 FW-580 

Don't just buy a woodworking machine 
BUY what the machine can really do 

INCA-PRECISION SWISS STATIONARY 
POWER TOOLS 

8%" wide jointerlplaner (illustration)-12,OOO vibration free cuts per min­
ute. Will handle hardest teaks to balsa w oods to glass clean finish. 
Optional thicknessing attachment permits board thicknessing from 2%" 
max. to '/40· min. to absolute perfection. Five other indusfrial quality 
machines, designed for precision production and priced for the perfec­
tionist craftsman, hobbyist and cabinetmaker. 

lOY.' combination jointerlplaner with automatic feed thickness .... 10· bandsaw 
for wood, non-ferrous metals, plastiC. 9 blade selections, 6¥." depth of cut. 10· 
circular saw 3�· depth of cut. Attachments to perform 15 addHional opera­
tions. T' circular saw 2'1,,' depth of cut. Same attachments as 10· saw. VERTI­CAL SPINDLE SHAPER, 3 speed. 
See your local Home Improvement Center, Hardware or machinery dealer or write 
Anson Industries Inc. for information of an INCA dealer nearest you. 

ANSON INDUSTRIES INC. 
Dept. MO 4 1 1 5  San Fernando Road, Glendale, CA 91204 
Please send me the INCA precision stationary power tool catalog and price sheet. I 
enclose $1 .00 for first class postage and handling. 

Name __________ Address ________ _ 

City __________ SI. ________ Zip _ 

Dealer Information Upon Request 

17 



Methods of Work (continued) 

it on a screw center, screwing into what will be the waste from 
the concave part of the bowl . Shape the outside of the bowl , 
then carefully undercut a dovetail recess in the base to fit the 
lip on the chuck. Remove the stock from the screw center and 
the screw center from the lathe, attach the chuck, then slip the 
work over the chuck's l ip, carefully orienting the grain to take 
the pressure. Drive home the two wedges to spread the lips 
and lock the work in place. For safety'S sake, wrap a band of 
masking tape around the wedges to prevent their flying out. 

groove and mark the mortise locations. Complete the mor­
tises with a small dri l l ,  coping saw and file .  

-John W Wood, Tyler, Tex. 

Cleaning file teeth 
A blind sharpening-shop operator showed me this simple 
file-cleaning tool-it  works better than a file brush . Hammer 
flat the pointed end of a 1 6d or 20d nail and grind the front 
edge straight. Remove the head of the nail and fit into a 
drilled dowel handle. Now push the straight edge of the tool 
along the grooves of file teeth. Soon tiny teeth will form in  
the edge of the tool which push metal , grease and ruSt out of 
the file. Turn the tool on edge tel remove stubborn particles 
in one or two file grooves. -John Foote, Clarksvzlle, Tenn. 

-W. W. Kelly, Clinton, Tenn. 

Drawer joint 
This rarely seen drawer joint is my favorite for fine furniture . 
Properly fitted , it is strong and attractive. The initial cuts, 
made on the table saw, are similar to those used for the famil­
iar drawer joint. Then cut the tenons with a backsaw, chop­
ping out the waste with a chisel .  Tap the tenons into the side 

��emove head 

Nail 

, "O-GrindOff 
' ­���� 

Dowel handle Fi le 

Quick-adjust picture-frame clamp 
The key to this quick-adjust picture-frame clamp is the split­
nut tighteners, tapped cylinders, which can be opened to dis­
engage from the threaded rod and slid close to the corner 

Objective:  Qua l ifw Stationarq 
Power Tools at an Affordable Pnice. DO- IT­

YOURSELF 

Rockwel l  NO. 37·220 6" Deluxe 
Long Bed Jointer with stand, 
3� H.P. Motor with P.B. Controls. 

OnIY$825.00· 
(Reg. l ist price $944.00) 

We also have a special price on a Rockwell 
NO. 43·122 1 H.P. Wood Shaper with stand 
and P.B. Controls. OnIY$389.00· 
(Reg. list price $451 .50) 

T 

Rockwel l  NO. 34-761 1 0" Uni saw with 
spl inter g uard, 1 Y2 H . P. Motor with 
P. B. Controls. Only $1 095.00. 
(ReQ. l ist price $1 406.00) 

Sliding table attachment also 
avai l�ble Only $450.00. I 
(Reg. l ist  price $479.50) 

We also have our special price on a 
Rockwell NO. 34·429 10" Deluxe Table Saw 
with cast extension wings, stand and 1 y, H.P. 
Motor. OnIY$895.00· 
(Reg. list price $1078.00) 

...., 

* Plus freight 
F.O.B. Birmingham, 
M ichigan 480 1 1  

FINE GRANDFATHER CLOCK KITS 
STARTING UNDER 

$225 
(including movement 
and dial) 
• Factory d irect 

prices 
• Hei rloom quality 
• Solid �" hard­

woods: black wal­
nut, cherry, ma­
hogany, oak 

• Easy to assemble, 
parts pre-cut 

• Solid b rass West 
German chiming 
movements 

• Money back 
guarantee 

• Prompt shipment 

---.;iiiiiir-GlennJ!t�g 
MASTER CHARGE and BANKAMERtCARDNISA 

ACCEPTED 
Write for FREE color catalog 

EMPEROR® 
CLOCK COMPANY 

WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 

Dept.435 Emperor Industrial Park 
Fairhope, Alabama 36532 

1 8  

1 437 S .  Woodward Ave. 
B irm ingham , M ich igan 4801 1 

(31 3) 644-5440 

Write for a Rockwell catalog on Portable and 
Stationary Tools. Enclose $1.50 for postage o( 
our complete catalog at $5.00 including postage. 



Methods of Work (continued) 

Bore 'Y" in. Bore 1', in. 

Tie-wire //=f=!:::::.���:..r----'i¥-"""" hole 

Bore 'Y" in. 

blocks . This allows the clamp to be tightened at any size with 
only a few turns. The corner blocks can be made from either 
plywood or aluminum (try the high-school metal shop for 
casting work) . To make the split-nuts, center two pieces of 
%J-in .  by %-in . by 2- in .  cold-drawn steel in the four-jaw chuck 
of a metal lathe. All operations can be made from this initial 
setup, except boring the relief and the tie-wire holes . To keep 
the nut halves in mating pairs, pass a short piece of braided 
flexible cable (used on radio and TV drum drives) through 
each nut half and secure each wire end with a ball of solder. 

-Brad Dimon, Swanton, Vt. 

Chisel rabbet plane 
The rabbet plane is not needed often in a modern electric 
shop. But when it is, nothing else will quite do the job. This 
design , using a standard t,4-in .  chisel for the plane iron, re­
quires a minimum of both cash and intricate work. For the 

body, laminate three pieces of hardwood as shown in the 
sketch. A 7k-in . step from the outside laminates to the middle 
one should be adequate to handle most rabbet depths. The 
middle lamination should be juSt slightly thicker than the 
chisel is wide, then dressed down with a rasp after assembly. 
Bandsaw the laminated blank to the desired shape, install a 
Y4- in .  steel pin across the throat, then fit a wedge to hold the 

Laminate 
plane 
body 

- ) 
Cut throat 
small; enlarge 
to fit chisel 

chisel in place . Saw the initial throat opening small, then 
enlarge it a little at a time with a file until the clearance is 
right. If shavings clog in the throat, drill a I - in .  hole above 
the throat to give room to push the shavings out. 

-Robert M. Vaughan, Roanoke, Va. 

Methods o/ Work buys readers '  tips, jigs and tncks. Send de­
tails, sketches (we 'll redraw them) and photos to Methods, 
Fine Woodworking, Box 355, Newtown, Conn. 06470. 

HARD TO FIND 
WOODWORKING TOOLS Just·like no hinge cat Gil FREE 

BOOKLET 
ON SOSS 
INVISIBLE 
HINGES 

CATALOG 

Send $1.00 for our BIG complete catalog of 
hand woodworking tools and books. You 
will find our large selection of fine tradi­
tional tools a joy to behold. It is truly the 
craftsman's bible. 

Send for free informa­
tion on the Myford ML8 
lathe. It'. quality throughout. 
FROG TOOL CO. LTD. 

700 W. Jackson Blvd Dept. 3C Chicago IL, 60606 

Now you see it. Now you don't! 

1he hinge thcat hides 
Some hinges are decorative. 

Some are functional .  But only one 
hinge is invisible. 

So when the best hinge would be 
no hinge at a l l ,  specify Sass. 

Choose from 1 8  models and four 
f in ishes . All models open 1 800 and 
disappear when closed. 

For 4 pages of specificat ions and 
application ideas, write MPG Co., 
Div. of Core Industries Inc.  
1 Coreway D r . ,  Pioneer, OH 43554. 
Ph : 4 1 91737·2324. 

Mail Coupon to: 
MPG Co . . Di •. 01 Core Industries Inc �i��::�aJHD�3554 
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Q & A 
Are there any non-toxic finishes that 
are tough and durable ? In your 
November/ December issue, you men­
tioned three non-toxic finishes. I have 
tried two of the three and found them 
unsatisfactory. The Craftsman finish, a 
lacquer type, is so soft it is scratched 
and made unsightly by crisp snacks 
such as Fn'tos and pretzels. The Wood­
craft finish is no tougher, and it dn'es 
too slowly. The polyurethanes and 
moisture-cured urethanes are tough 
and quick-drying. Do you know tf any 
are suitable for contact with food? 

- Thomas A .  Laser, Spn'ng/ield, Va. 
Sorry the wood bowl finishes didn ' t  
work for you. The recommendation was 
based on freedom from toxicity rather 
than on working propenies. Though I 
haven' t  used either the Craftsman or 
the Woodcraft finish on bowls, I ' m  sur­
prised to learn that they are too soft for 
dry snacks. I would try either a standard 
polyurethane or a moisture-cured ure­
thane. No manufacturer I ' ve contacted 
will recommend his finish for use with 
food or toys because of liability prob­
lems-this is understandable. 

The question of toxicity arises mostly 
where a finish is exposed to liquids long 
enough or often enough to leach metal-

r ---- --- ----- - - - - - - ,  
FREE SANDING BELTS 

DIRECT FROM THE MANUFACTURER (Manufactured at 642 North Eighth Street, Reading, Pa.) 
With your order of one dozen or more belts, we will send you six fREE. All belts are aluminum 
oxide first quality. Our electronic presses make smooth bump·free splices. 

Cleek your size and how many dozen. 
We will ship assorted grits unless 
otherwise specified. 

9" X 1 1 " Paper Sheets ( 100 sheets per package) 
o l " x 42" - $  9.75/doz. 
o l " x 44" - 9.75/doz. 
0 3" x 1 8" - 10.75/doz. 
o 3" x 2 1 "  - 1 1 .25/doz. 
0 3" x 233/4" - 1 1 .75/doz. 
D 3" x 24" - 1 1 .75/doz. 
o 3" x 27" - 1 2.25/doz. 
D 4" x 21 W' - 1 3.75/doz. 
0 4" x 24" 1425/doz. 
o 4" x 36" 1 7.95/doz. 
0 6" x 48" - 1 9.95/'/2 doz. 

(3 FREE) 
Other size belts on request 

o 40·0 - $25/pkg. 
o 50·0 - 22/pkg. 
o 60-0 - 20/pkg. 
o 80-0 - 1 7  /pkg. 
o l OO-C - 1 5/pkg. 
o 1 20-C - 1 5/pkg. 
o 1 5O-C - 1 5/pkg. 

Prompt delivery from stock. 
MONEY-BACK G<IARANTEE. 

AlO Fmishing Paper 

o 1 80-A - $10/pkg. 
o 220-A - 10/pkg. 
o 280-A - 10/pkg. 

Wet or Dry SIC Paper 

o 220-A - $1 9/pkg. 
o 320-A - 1 9/pkg. 
o 400-A - 19/pkg. 
o 6OO-A - 1 9/pkg. 

Add $2.00 for shipping and handling - PA residents add 6% sales tax. 
o Check or Money Order. 
o Master Charge o VISA 

Accl # ______ Exp. Oate __ 

Name ___________ _ 

Address __________ ___ 

INOOSTRIAL ABRASIVES CO. 
644 North Eighth Street Reading. PA 19603 

City, State & Zip .J �--------------------
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lie compounds out of the finish and 
into the food .  For only occasional use, 
even with liquid food ,  I would antici­
pate no problems with polyurethanes. 
They are very chemical-resistant ,  once 
they are thoroughly dry. Watco Danish 
Oil might also serve your purpose, as 
long as you let it cure for about 30 days 
to complete polymerization .  

-Don Newell 

Don Newel/'s discussion of otl/varnish 
finishes was on the whole instructive . 
However, I am still confused by the 
toxicity question (for toys and utenstls) . 
Are the metallic drier compounds 
added dun'ng manufacture or are they 
integral to the raw oil? If added, does 
that mean that "pure bot/ed linseed 
Otl" is not as pure as I have believed? 

-Scott Lowery, St. Paul, Minn. 
Metallic drier compounds in drying oils 
are added during manufacture. This 
means your "pure" boiled linseed oil is 
pure only in the sense that it probably 
contains the things that commercial 
boiled linseed oil should contain and 
nothing more. Commercial boiled oil is 
supposed to have metallic driers in it to 
aid drying. Hence , your "pure" oil 
conforms to commercial specifications 

LARGE 
DOVETAIL 

TEMPLATES 
Producing a tllrougll-dovetail joillt 

rapidly and accurately in stock up 

to J � " thick ness. One·inch dove­

rails Vl1 3 " cen ters lor fllle Iumi­

ture. Witll carbide rOil tel' bits. 

DAVID A. KELLER 
STAR ROUTE. BOLINAS. CA 94924 



Q & A (continued) 

for purity. Commercial boiled linseed is 
not actually boiled , since boiling does 
not Improve its drying properties ap­
preciably. -Don Newell 

I recommended using linseed oil with a 
5 % drier as a finish for salad bowls 
(FWW #18 ,  Sept . ' 79 ,  p. 27) .  In the 
Jan. ' 80 issue Dr. M ichael McCann calls 
attention to the hazards of food poison­
ing such a finish might cause. 

OnJan . 8, 1980, at 9: 15 A . M . , Mr. A .  
Brown was enjoying his breakfast i n  his 
home on the tenth floor of an elegant 
building in Sarasota, Fla. He was read­
ing the Wall StreetJournalwhen a huge 
construction crane , i l l -maneuvered.  
made a wrong swing, crashed through 
the wall and grievously injured him . 

Since the chances of a crane hurting 
me while I eat breakfast and read my 
paper are four times greater than my 
being poisoned by the finish I recom­
mend, I wonder whether Dr. McCann 
wou ld  advise m e  to Stop eat ing  
breakfast, stop reading the Wall Street 

Journal or make a detour whenever I 
see a large crane. -George Frank 

I have a Sears router, bit and template, 
and I have problems getting the dove­
tads to fit nght. They are either too 
loose or too tzght. How do you adjust 
the router to get a good fit? 

-Jon Gullett, Washington, III. 
Depth of cut is critical to a proper fit in 
routed dovetails. Deepening the cut 
tightens the joint. while making a shal­
lower cut loosens it. The precise dis­
tance from the toe of the cutter to the 
base of the router depends upon the 
thickness of the finger template you ' re 
using, and the setting recommended 
by the manufacturer must be taken as 
an approximation of the exact setting 
that you determine through experi­
mentation .  Raise and lower the bit in 
Y<>4-in. increments until you achieve the 
desired fit, and then gauge the distance 
from the toe of the bit to the base of 
the router. Record this measurement or 
make a permanent mark on your steel 
rule .  Depending on the wood you ' re 
working with, this setting will vary 
slightly, and it 's  a good idea to make 
test cuts 10 scrap. 

If your Sears router is the kind with a 
rack-gear elevating mechanism, you ' l l  
probably have trouble adjusting i t  with 
the close precision that' s  required to 
cut good dovetails. This trouble is be­
cause the depth of cut changes when 
you tighten the thumbscrew that locks 
the router motor to its base. The solu­
tion is to measure the toe-to-base dis­
tance after tightening the thumbscrew, 

AMERIC�S 7 BEST 
POWER TOOL 

BUYS 
r----II���------� r_----�----------� 

I 
crosscuts, nps. mitres. cuts com­
pound angles, dadoes, coves, mold­
Ings. Less blade, motor RIp fence 
lor easy alignment $6.50 add'l. Ball 
bearing model $9.75 add'!. Takes 
1/3 h.p. motor or larger, standard 

�
a
��·l

a
�
t
�
c
�a���. 544.60 

PreCISion heavy duty sander In­
cludes a 4" )I{ 36" sanding belt 
Uses 1/3 h.p. or larger motor. 
V-pulley drive and multi-purpose 
drive spindle. Disc sander access­
ory. $14.50 add'i. Mitre guage, 
n�5 t.�����8 IbS. $44.50 

4 FOOT WOOD LATHE LONG BED WOOD LATHE JOINTER -PLANER 
Does the job 01 $ 150 unit . Tubular 
steel bed rails, screw action tail 
stOCk. Use any size motor. 4" face 

55" lIerSlon of the deluxe heallY 
duty lathe, has ball bearing I l lIe 
center In tail stock and extra heallY 

4" x 22" Cast Ifon and steel, pre­
CISion ground adjustable tables 
For planing. joints, bevels. Cuts to 
1/8" depth. Fence adjusts from 0° 
to 50° Steel knives and dual 
guards Use any motor PreCIsion 
ball bearmg mdustrlal model. 

r��1� 0 �
2
�to�yO $59.00 

DElUXE HEAVY DUTY LATHE 
Double shielded. lubricated for life 

7�db 
t
�a���ry

40 Ibs 587.50 

�b�1 I
b��"n

l��to� $71.00 

6 32" 
RADIAL 
DRILL 
PRESS 

...... 
Precision 32" radial unit has stand­
ard features and many extras. 
Depth of throat up to 16". Headtllts 
and table stays level. Drills to cen­
ter of a 32" circle. Cast Iron and 
steel. Less motor, belt and pul-
::�i

o
�� Ibs. I.o.b. $79.90 

7 
��4

b
6�:��� 19 1bs $54.85 

WOOD 
SHAPER 

KIT 

Makes beads, coves. moldmgs. 
tongue-and-groove JOints Accu­
rate at high speeds. Sealed and 
greased for lite ball bearings Less 
wood. Takes V. h.p. motor or larger, 
standard cutters. Optl., hold down 

�
s
l��

m
l 'O

$
� ���t��: $34.90 

These power tools have no chrome, embossed nameplates 
or any other useless extras . . but they do the same job as 
tools costing 2 to 3 times the price! And their performance 
has been proven in the shops of literally millions of profess­
ionals and serious amateurs. 

In addition you get a free sel of cabinet base plans that 
show you how. With one sheet of 3/4" plywood, you can 
convert thiS saw Into a floor model With a big 27" x 24" top. 
Cabinet rip fence only $7.50 additional. And you can use 
your new saw to cut out the cabinet basel 

Don't be misled by AMT's low prices; these are quality 
tools. They are full scale, full speed and offer top perform­
ance and preciSion, There are good reasons why we are 
able to offer such values. Here is how we do It: 

Engineered for simplicity: After years of engineering 
refinements, virtually all the frills have been eliminated in 
order to save you money. Faster machining: Specially 
designed automatic machining equipment cuts costs by 
cutting production time. Standard parts: Ordinary hard­
ware items replace Custom parts for enormous savings. 

• BRAND NEW . ELECTRIC MOTOR • Develops a full 1 h.p. (purchased separately 
544 85) t 7 Ibs, I o.b lactory $39.80, 

AMT OFFERS TWO GUARANTEES: 
OUR la-DAY MONEY BACK GUARANTEE 

e Volume: Our own foundry, our huge mass . ��. production facilities and our large buymg 
power-all keep costs down. Direct factory 
purcha.e: You pocket the savings but we still 
offer our two terrifiC guarantees' 

Try any of these power tools and compare it with any 
Similar machine at any price. If not satisfied return it for 
prompt no questIOns asked refund! We pay the return 
shIpping charges . 

la-YEAR FULL SERVICE GUARANTEE 

POWER SAW: Our tilt arbor saw comes com­
pletely assembled With ground cast Iron 
table, safety guard, splitter and mitre guage. 

Any part or parts of these AMT power tools (except motor 
which carnes a one year gaurantee) which becomes in­
operative for any reason Within 10 years after purchase 
date Will be repaired or replaced by the factory with no 
charge to the purchaser other than postage. 

AMERICAN MACHINE & TOOL CO., 4TH AND SPRING STS., ROYERSFORD, PENNSYLVANIA 1 9468 

r - - - BUY DIRECT . . .  USE THIS HANDY ORDER COUPON TODAY - - - ., 
American Machine & Tool Co" Dept. FWSO , Fourth & Spring Sts .. Royersford. Pa. 19468 I , • ., ... � Please send me the units checked. Payment in futl enclosed $ ___ or $5 depOSit each I 

= ' 4. I item enclosed, balance C.O.D. I must be fully satisfied or Will return unit within 10 days for I -..- _.-- .... full refund. No questions asked. I 
I 0 8" tilt arbor saw, $44,60 4 0 Long bed wood lathe. $87.50 7 0 Wood stlaper kit. $34,90 I I 0 Standard rip lence. S6.50 0 Face plate. $2 90 0 Optional hold down kit. $4 50 I 0 Long cabinet rip fence, $7.50 I T h I I I General Electric Motors I o Ball bearing spindle, $9.75 urnlng C _se s or any lathe 0 $39 80 (With other Item) o Set 01 3. S8.50 I 2 0 Belt sander, $44.50 0 S t I 8 $23 00 0 $44 85 (pu'chased separately) I o DISC sander attachment, $ 14.50 e o . . 

I 0 Mitre guage for sander, $2.95 5 0 Jointer-planer, $54.85 I VISit our Royersford factory ShOW.
, I I 3 0 1 2" swing, 4' lathe. $59.00 0 Ball bearing spindle, $1 4.65 room for these same low prices. 

I 0 Deluxeball bearing lathe,$71 .00 6 0 32" radial dril l press with 4th and Spring Sts From 9 to 4:30 I o Face plate, $2.90 tilting head, $79.90 on weekdays and 9 to 12 on Sat 

I NAME I I ADDRESS I 
L

elTY STATE ZIP J - - - - - - - - - - - - - - - - - - - - - - - - - -
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F INE QUAL ITY WOOD 

FOR THE HANDYMAN 
N o w  y o u  can create original wall designs, 
u n ique furniture, designer cei l ings, superb 
door panels and room decorations with 
our "cut and glue" wood veneers. We have 
more than 1 00 exotic domestic and im­
ported species to choose from, p l u s  perm­
anently dyed wood veneers in 1 6  magnIfi­
cent "no fade, no run" colors. Add the 
profassional touch to your next project 
with exqu isite F rench i n lay borders - we 
have over 42 to choose from. Construct 
the u l timate in fu rniture with p lans from 
our top designers. Send 75d· for our new 
64 page catalog and discover a whole new 
world of woodwork ing.  

SPECIAL OFFER ING 
, Holly - a $5 savings 

original ly 40ft' now only 30ft' per 

sq . ft. (3 ft. lengths) 
M i n i m u m  order 50 sq . ft. Only $1 5.00 

Maple Shorts - a $3.50 savings 
original ly 25ft' now only 1 8ft' per sq . ft. 

(random lengths 2' to 2'9") 
Minimum order 50 sq . ft. Only $9.00 

Plus . . .  * FR E E 64 pg. catalog 
with your f i rst order 

Please add $3.50 per order for postage 

& hand l i ng N.Y. residents add sales tax 

,,�ST!�,.I�wViNEERS 
': It ,'i" 633 Montauk Ave., 

" .... . , Brooklyn, N.Y. 1 1 208 
" (212) 272-3638 

Every time it chimes you'll 
remember that you built it. 

2 2  

There i s  a great 
personal pride in 
owning a 
Mason & Sullivan 
heirloom quality 
clock. 

Build your own from 
plans or easy·to­
assemble kits for all 
levels of skil l .  The 
finest hand-matched 
hardwoods. solid 3(,' 
in walnut. oak. cherry 
or Honduras mahog­
any. Precision 
imported movemenls 
and chimes. Solid 
brass dials.  Choose 
from Grandfather. 
Grandmother. wall. 
desk. mantle and 
more. A Mason & 
Sullivan clock. Yours 
for the making. at a 
price you can afford. 

Send (I"'" 
$1.00for 

. 

our new � I" 32 page . 
catalog � .:;. 
today. ' 

Name __________ _ 
Address ____________ _ 
CllyISlale ________ ZIP' __ _ 

Mason & SuJlivan Co. 
Dept. 21 1 1  OSlervllle. MA 02655 

Q & A (continued) 

a trial-and-error method to be sure, but 
one that works well with practice . 

I covered a birch-plywood tabletop 
with cherry veneer, using contact ce­
ment. For six months it felt tight, but 
now I can hear a crackling noise when I 
run my hand across the surface. Al­
though it has not peeled up or begun 
to show any cracks, it seems as though 
it may pull up soon. How can I fix it? 

-Alice Anderson, Loudon, Tenn. 
For surface veneering don ' t  use contact 
cement because it never dries hard. The 
glue stays flexible , which allows the 
veneer to move and causes the crackling 
noise . Eventually the veneer will crack. 
I am sorry to say that there is no way to 
fix it .  For edge veneering and edge 
banding, I wouldn ' t  use contact ce­
ment either because if the veneer works 
loose, there is no way to repair i t .  Also 
oil finishes, such as Watco, may dis­
solve contact cement. 

Contact cement is good for bonding 
different materials, such as wood to 
metal . Because of the glue's flexibility, 
the wood will be able to move, while 
the metal doesn ' t .  For veneering I use 
hot hide glue, Titebond (yellow ali­
phatic) or Cascamite (Elmer's plastic 
resin) . - Tage Frid 

I am refinishing an antique end table 
with an inlaid leather top, with gold 
leafing around the borders of the 
leather. Can I use paint or varnish 
remover directly on the leather to 
remove the old finish. If so, what sort 
of wash should be used after the finish 
is removed? Should I take any pre­
cautions to preserve the gold leafing? 

-Paul Hoke, St. Clair Shores, Mich. 
You should not use paint or varnish re­
mover; either could damage the leather 
or lift the gold. First, determine what 
the old finish consists of by trying to 
remove patches with various solvents in 
an inconspicuous place . Most likely the 
finish is shellac . If it is, soak a pad of 
soft ,  l int-free c loth with denatured 
alcohol and gently wipe the surface of 
the leather with a circular, French­
pol isher ' s  motion . Turn the cloth 
often , adding plenty of alcohol until 
the finish is removed. Al low it to dry 
and repeat. Be gentle over the gold to 
avoid rubbing it off. If the finish is var­
nish or lacquer, use a 50/ 50 mixture of 
alcohol and lacquer thinner. Should 
the leather be dirty, clean it with saddle 
soap and water, and if the leather has 
grain ,  use the saddle soap sparingly. 

If the gold is real , no preserver is 
needed . To preserve and polish leather 
that ' s  in good shape, all you need to do 

"WOODCRAFTER'S 
DREAM STORE !" 

- Sunset Magazine 

• F I N E  HAND TOOLS 
• I NCA POW E R  TOOLS 
• EXOTIC HARDWOODS 
• WOODCRAFT CLASSES 
• BOOKS & MAGAZ I N E S  

.. ,(1 
CH€ CUCCINC € .. ..,c€ 
BEVERLY HILLS, CALIFORNIA 
295 South Roberlson Boulevard 

(between Wilshire & Olympic) 
2t3/652·6t33 HOURS: Tues.·Sal .  10am·6pm 

BERKELEY. CALIFORNIA 
1 836 Fourth Sireel 41 5/548-601 1 

HOURS: Mon.-Sal. 10am-6pm Write for f ree brochure. 

FURN ITURE HARDWARE 

UPPER F A LLS. M D .  21 1 56 

BEAUTI FUL 
WOOD F IN ISHES 

Watco Danish O i l s  p rovide an elegan t ,  
extremely d u rable penetra t i n g  f i n is h  I N  
t h e  wood, n o t  O N  i t !  Primes, seals ,  
hardens,  protects a n d  bea u t i f ies in  one 
fast ,  easy a p p l i ca t i o n .  

N a t u r a l  a n d  M e d i u m ,  
Dark a n d  Black W a l n u t  
colors for  a l l  woods.  
W r i t e  W a t c o · D e n n i s  
Corp. ,  1 756·22nd S t . ,  
Santa M o n ica, Ca l i f .  
90404, Dept.  FW·50. 

If you work in hardwood. this bit  is one tool you 
must have ! Unlike other bits. the Forstner is 
guided by its circular rim instead 01 the center. 
Bore any arc or circle and you leave a true 
polished surface. Guide it in any direction. it cuts 
smoolhly through cross·grain or knots ! 

AVAILABLE IN THESE SIZES PRICE EA. 

1 / 4". S/t6" . 3/S". 7 / 1 6". 1 / 2" $11.95 
9 1 t6".  518". 1 1 / t6 " .  314". 1 3 / 1 6.. 12.95 
1 3 1 1 6" . 718", I S f I 6", ,", ' - 1 / 16" 13.95 

Add SI .50 Postage & Handling 

FREE WOOOWORKING CATALOG 

FRANK MITTERMEIER. INC. (Est. 1g311) I",por'e,'s 01 Quail' y roo/s SInce 1936 
3!S77 E. Tremont Ave., Bronx N.Y. 104!S6 



Q & A (contmued) 

is slop on a generous amount of a mix­
ture of 40% lanolin and 60% neat's­
foot oil and let it soak in for three days. 
Then rub in the residue with your 
fingertips and remove the excess with 
an absorbent cloth . Polish lightly with 
a piece of flannel . For flaking leather, 
instead of using neat' s-foot oil and lan­
olin, apply a coat of white shellac with 
a cotton ball and a deft touch. Use a 
circular motion and don' t  go back over 
a place that has already begun to dry. 
Use shellac as a last resort, when the 
leather is flaking and needs to be con­
solidated. -Sandy Cohen 

In the Nov. / Dec. issue, pp. 32-33, 
Ielon Traylor recommends that planer 
bedrolls be set Y32 in. (about 0.03 in.) 
above the bed to eliminate dips and 
bumps in the surface of planed stock. I 
set the bedrolls on my 18-in. Rockwell 
planer between 0.01 in. and 0.015 in. 
above the bed, and I still get dips in my 
stock. Traylor also indicates that the 
dip is due to the chipbreaker and pres­
sure bar forcing the wood down against 
the bed before it contacts the outfeed 
roll. It seems that this situation would 
result in a hump, rather than in a dip. 
This problem is costing me about one 
lineal foot of good stock on each run. 

-Curt Duever, Gorst, Wash. 
Your bedrolls are too high . For finish 
cutS i n  hardwood they should be 
0 .003 in .  to 0.005 in .  above the bed . 
Use a metal straightedge and feeler 
gauge to set them. Rockwell makes a 
device called Redi-Set. It lets you in­
stantly raise or lower the bedrolls to 
give the right clearance for rough pine 
or finished hardwoods. To learn more 
write: Rockwell Manufacturing Co. ,  
400 North Lexington Ave. , Pittsburgh, 
Pa. 1 52 1 5 .  

The dip (it ' s  called a " snipe")  can 
also be caused by your pressure bar be­
i ng  too high . The s tock pass ing 
through the outfeed rolls is relieved of 
the pressure of the infeed rolls and rises 
slightly into the cutterhead. To correct 
this adjust the pressure bar. After set­
ting the bedrolls, feed a long, narrow 
piece of stock through the planer, and 
while it is in motion lower the pressure 
bar until the stock jams. Then raise the 
pressure bar a fraction of an inch so that 
the stock will feed smoothly. Repeat 
this operation several times on both 
sides of the planer. 

You have a good machine, and it is 
capable of first-class work . 

-Simon Watts 

Dips and ridges are nuisances and can 
be eliminated by proper adjustment 

- -

Professional cabinet makers think SO ! 
When you use these screwdrivers, 
you ' re in good company !  
The large oval handle ,  of polished 
Beech, gives you increased torque. 
The forged chrome vanadium blade 
is ground flat where it enters the 
ferrule, so that when you need even 
greater torque, apply a wrench. 

The flared tip is taper ground on 
both sides to insure accurately sized 
blades. They are beautifully made 
tools to be used with pride. Isn ' t  it 
about time you owned a set of tradi­
tional Cabinet Makers Screwdrivers? 
Money-back guarantee, of course. 
Mail coupon today. 

r - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Call Toll Free: 
800-243-1037 

The Fine Tool Shops, inc., 20-28 Backus Ave . ,  Danbury, CT 068 10 

Dept. FWA8 

A Very Special Offering! 
Quanlil}' Blade Size Price. Ea. Quantity Blade Size Price. Ea. 

2an - $3.2) S' ).71 

3" 3.2) 10' S.2) 
4 ' 3.71 1 2 " 10.00 
) ' 4.2) SPECIAl! 

6-Piecc Set 20.00 
6' ).00 2Ih "08" 

o Send new color CATALOG OF FINE TOOLS. Free. 
Add S 1. 50 per item for shipping and handling. Conn. residents add 7 % sales tax. 

Ch2rgc my _ American Express _ Visa 
Enclosed is my check for S _____ _ _ Master Charge (Bank No. ___ ) 
Account No. _________________ _ Expircs _____ _ 

Name ___________________________ _ 

Address _______________________ _ 

City _____________ _ 5Ialc ____ _ Zip _____ _ 

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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woodworkers 

Diamonds 
Give The Edge 

Use the hardness of d iamonds to 
fine, hone or lap any hard material .  

The DMT Diamond Whetstone 
improves the edge of your val ued 

tools with a spri nk le of water and a 
few easy strokes. 

Five sizes available in coarse or fine. 
In Leather Pouch In Wooden Box 
3" - $13.00 6" - $34.00 
4" - $16 .00 8" - $60.00 

1 2" - $90.00 
Avai lable at your favorite store or 
contact DMT. Specify "coarse" or 

"fine", and add $2.00 shipping and 
handling: 5% sales tax for 
Massachusetts residents. 

Diamond Machining 
Technology Inc, 

34 Towe r St., Hudson, MA 01 749 
(617 )562-6979 

.-��hI3 
1 .... 1hrning into a 

craftsman can be as 
simple as turning the 
pages of our new catalog. 

Look inside and you'll  see whar we mean. 
Ir's 1 1 6 exciring pages filled nor j usr 

wirh grear rools and specs. Bur carefully  
rhoughr-our recommendarions from 
crafrsmen who've spenr m uch of rheir 
l i ves making, using and resring rhe rools .  
Informarive reading on every page , even 
derailed i l l usrrarions - so you ' l l  know how 
rhe rools wil l  look and fir in your work­
shop. Afrer a l l , shouldn'r you know every­
rhing abour whar you're buying. 
Ar Garren Wade, we know 
you're nor rhe average crafrs­
man. So why should we 
give you an average caralog) 

• Garre.tt Wade Co. , Dept, F\X'·5·80 
• 302 FIfth Ave. , N. Y. ,  N. Y. 10001 : 0 Send me your catalog on hand rools. ( have enclosed S J . :  
· 0 Send me your catalog on INCA SWISS srarionary 
• power tools. Here's S I (or (hat as well. 

: Name __________________________ __ 
• Address __________________________ _ 
: City State Zip __ 
• Canadian craftsmen can obtain our Hand Tool catalog 
• only by sending S 1 . 00 directly £0: Lee Valley Tools, 
• P. O. Box 6295. Ortawa, Ontario K2A IT4. 
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and operation of a small planer. As the 
board goes through the planer and 
climbs up and over the outfeed bedrol l ,  
you get a dip in the board, As it  leaves 
the planer and drops off the infeed 
bedrol l ,  you get a ridge in the board . 
Sometimes on small planers, other situ-

Cutterhead-roller assembly 
Chipbreaker P ressu re ba r 
I nfeed � 
rol l� 

\ . Table casting 

ations can cause troubles. One is insuf­
ficient pressure on the chipbreaker and 
the pressure bar. As the board leaves 
the planer and the end clears the infeed 
rol ls ,  it wil l  ride up if there isn ' t  
enough pressure o n  the chipbreaker 
and pressure bar. Adjust the spring ten­
sion to eliminate this condition. Cau­
tion--if you feed a long board through 
a small planer and don ' t  suppon the 
ends on both the infeed and outfeed, it 
will bear up against the chipbreaker 
and pressure bar and ride up into the 
cutterhead, and cause a digging-in on 
each end, Study and analyze your pani­
cu lar  s i tuat ion . This sagging and 
riding-up isn ' t  as bad on large planers 
because their tables are longer and the 
lumber is supponed better. 

-Lelon Traylor 

I am interested in making a pair of 
cross-country skis, I plan on bending 
solid stock and need to know the best 
woods for this and whether the stock 
should be plainsawn or quartersawn, 

-Leonard Dedn'ckson, Rochelle, III, 
Solid-wood skis have traditionally been 
made in oak , ash and hickory. You will 
probably have to steam-bend the tips 
or at least soak them in hot water. You 
should over-bend them as they will 
straighten out somewhat. Quartersawn 
stock should bend more easily than 
plainsawn.  You might consider lamina­
ting them on a frame, using �-in. strips 
and a good glue. This would give you a 
lighter and stronger pair of skis . 

-Simon Watts 

Can you help me find a way to get the 
grain to show through on black walnut? 
I 've stained several scraps of it, and I 'm 
not pleased with any of the results, I 've 
heard of water-base stains but don 't 
know where to get them or how to use 
them. I once read about using chemi­
cals to bring out the grain in crotches 

• 
Sterling Pond Hardwoods, Ltd. 

" Qua lity Lumber- Friendly Service" 
Ash, Basswood, Birch, Bubinga, Butternut, 

Cherry, Cocobolo, Cottonwood, Ebony, 
Curly & Bird's-Eye Maple, Red & White Oak, 

Pines, Poplar, Purpleheart, Walnut, Mahoganies, 
l roka, Teak, Rosewoods, Kingwood, 

Tulipwood, Pearwood, Padouk, Zebrawood. 
Many thicknesses 4/4- 16/4 in stock. 

Wood for furniture, flooring, paneling, 
carving, turning. 

Send S.A. S.£. for price/ist-free estimates. 
Visit our warehouse and showroom of fine 

wood products representing over 70 
professional woodworkers. 

412 Pine Street 
Burlington, VT 05401 

802-863-5820 
••••••••••••••••••••••••••• • • At last. . .  = 

• 

one s ing le source for i 
the finest names i n  = 
furn iture hardware ! • 
H�� THE DECORATIVE 
�..II HARDWARE STUDIO 

160 KING STREET. CHAPPAOUA, NEW YORK 10514 

Call (914) 238-5251 or write for 
$2.00 CATALOG. Refund with first order 

HUNDREDS OF STYLES IN SOLID BRASS, LUICITE, 
SPECIALTY FINISHES, LIMOGES PORCELAIN 

••••••••••••••••••••••••• 

Delmhorst Model G·22 
Wood Moisture 

Detector 
SOLID STATE COMPACT LIGHT WEIGHT DIRECT READING 6% TO 30% WOOD MOISTURE RANGE 

T h i s  is  an excellent instrument for the 
craftsman.  Moisture content is read i m­
mediately a n d  d i rectly on the meter d ia l .  
T h i s  i s  of great assistance i n  the d ry i ng 
a n d / o r  p u rchasing of l umber as wel l  as i n  
control l i ng wood moisture content a t  a ny 
step of production. A complete l i n e  of elec­
trodes i nc reases the accuracy a n d  useful­
ness of the i nstrument. 

Delmhorst Instrument Company 
908 Cedar Street, Boonton, New Jersey 07005 

_____ 201 /334-2557 ____ .. 

88� QUEEN 
Cabriole 
Walnut 
Honduras 
Mahogany 
Penn. Cherry 

from solid 
3" stock, 
on ly the "ears" 
are g lu ed on . 

Rol lingswood 

�� ANNE 
Legs 

C hoose 
fro m sizes 

ran g i n g  from 
7 ';'''  s l ipper to 
29" tab le leg . . . 

Send $ 1 .00 
for brochure. 

(refundable 
on purchase) 

Box 404 Dept. FW3 
Grayslake, I L .  60030 



Transform your windows, mirrors and every­
day glassware into works of art the easy way 
with the New ARMOUR ETCH™ GLASS 
ETCHING METHOD. Complete including 
supplies, illustrated step-by-step instruction 
booklet, plus 45 full-size etching patterns. 

ONLY $9.95 plus $1 .50 poslage and handling per kit 

Armour Products, Dept. FW·50 
Hill St, Midland Park, NJ 07432 · 201/652·8895 

CUSTOM MOULDINGS 
For Every Purpose 

Specializing in Victorian Types 

Furniture - Mantel 
Beds/Coves - Base 

Chair Rails · Door & Window 
Casings - Quarter & Half Rounds 

Cherry - Oak - Maple 

Basswood - Birch - Poplar 

For Information Write 
RESTORATION BUILDERS, INC. 

189 UNION STREET, MONTCLAIR, N.J. 07042 
201-744-3496 

We also manufacture hand hewn beams 
and 

1 980 CRAFTS WORKSHOPS 
Anderson Ranch Arts Center 
in the heart of Colorado's Rockies 

q 
RENOWNED ARTIST IINSTRUCTORS 

WOODWORK I NG -

S a m  M aloof, A r t  Carpente r, 
John Nyquist, Paul Nichols 

JUNE 9-AUGUST 26 
W R I T E  FOR D E T A I L E D  CATALOG 

Describes courses, i nstructors, 
costs, lodg ing,  meals, etc. 

ANDERSON RANCH ART CENTER 
Box 2406FW, Aspen, Colorado 8161 1 

� . ......., 
9006 Waukegan Rd. 

Morton Grove, IL 60053 
(312) 965-4420 

Over 50 species 
• Rosewood • Teak • Zebrawood 
• Walnut • Oak • English Yew 
• Bubinga • Cherry • M a hogany 

Q & A (continued) 

and bur/s, but now I can 't find the ar­
ticle. Can you help me? 
-T. Bennett, Woodland Hills, Calt! 

Your mistake is trying to stain it at all .  
There i s  n o  reason walnut needs stain ,  
unless it i s  painted on  in  thin coats with 
a brush to even the tone of sapwood 
and blend it into the heartwood . 
Otherwise, its own color is truly beauti­
ful without further manipulation . 
EOITOR'S NOTE: In our January '80 issue, 
George Frank's reply to Bob Frohwerk de­
scribes a way to remove a stubborn blemish 
from a veneered tabletop. As a last resort, 
Me. Frank advises using a wire brush with a 
"rotating motion. " By this he meant the 
brush should be " rotated" in a sweeping 
motion with the grain of the veneered sur· 
face, as in the drawing below. 

Follow-up 
Re grain-accentuating stains for maple 
(FWW #20, Jan. '80, p. 24) : My inter­
est in staining maple began with Ken­
tucky rifles, which are known for their 
curly maple and rich , 200-year-old 
patinas. Trying to find a commercial 
stain was fruitless, while the many tra­
ditional staining techniques (potassium 
permanganate, chromium trioxide,  
nitric acid with dissolved iron) were 
either dangerous, hard to control or 
had undesirable side effects. By chance 
I found a supplier of pure-color liquid 
aniline dyes, which, after some experi­
mentation,  produced brillant colors of 
great and subtle variety with all of the 
grain brought out. The procedure is 
not quick, but if you like to experiment 
or if you ' re after a color that is just 
right, mixing your own aniline stain 
may be the answer. 

You begin with concentrated liquid 
aniline solution (available from the 
Wallbrunn Paint Co. ,  1 2 1 5  Washing­
ton St . ,  Wilmette, I l l .  6009 1 ) . lt comes 
in red, yellow, brown ,  orange, green, 
blue, blue-black and jet black and costs 
about $8 a quart. The dyes are soluble 
in water, alcohol or in a special stain 
solvent. I dilute them with five or six 
parts water to one part stam. 

I have two approaches to finding the 
color I want .  The first is to begin mix­
ing various quantities of the stains, 
testing them on a piece of wood or 
paper, until I get a pleasing color. The 
second is to have in hand a color to 
match. I start experimenting with small 

'�-in-1 * workhorse" 
molder, 
planer, 
edger . . .  

Convert waste and rough-sawn 
material to dressed lu mber, free 
of wave and chatter marks. Plane 
boards up to 1 4" wide. Plane 
down to 1 /1 6". 

Qu ick ly switch from planing 
or edgi ng to molding. Select from 
41 sets of stock molding kn ives. 

Use for picture frames, min ia­
ture doll furniture, models, 
dozens of other workshop tasks. 

.. As desc r ibed by Popular Meehan iCs, 
November , 1 9 7 6 ,  page 1 2 8. 

... 1 I 
WILLIAMS & H U SSEY M A C H I N E  C O R P  
DEPARTMENT 5D M I LFORD N H  03055 
TEL 603 673 3446 

ORDER NOW. Satisfaction guaranteed. 
I enclose check or money order 
in amount $, _____ _ 
Charge my 

I I 
Give card inlo & expire date. 

I 
(W • H Molder·Planer will be shipped to you from I 
New Hampshire via Iruck; wI. 84 lb •. Pay shipping I charge upon receipt) 

o MASTER CHARGE o VISA 

o Handfeed Model W·7 @ $345.00 I o Power Inteed Model W·7PF @ $460.00 
o Power In·and·Outteed Model W·7S @ $530.00 I 
Neme ____________ _ I 
Slre.t Addre •• __________ I 
Clly ___ SIal. ___ Zip ___ I 

I Send lor Ir.e IIluslraled brochure 
_ ! L___ _ ______ ...1 

2 5  



No workshop 
is complete 
without a 

The Dupli-Carver''' is a machine that reproduces ob­
jects in wood. It works on the same principle as a key 
maker but allows you to carve in three dimensions. Carve 
reproductions for fun or for profits! 

Dupli-Carver@ allows you to make: 
- eXQuis�e "hand carved" fum�ure 
- ornamental oval picture frames 
- hardwood carved chess sets 
- restore valuable antiques 
- ornate claw table legs 
- carved inlays on drawer or cabinet froms 
- reproductions of gun stocks 
- custom signs 

There are both commercial and industrial models availa­
ble to suit your specific carving requirements. 

For your free catalogue and specijications, write: 

Laskowski Enterprises Inc. 
4004 W. 1 0th Street 
Indianapolis, Indiana 46222 

All the tools you've ruined because of striking 
a hidden nail could have been saved if you owned 
a Conover Metalspy. 

This remarkable electronic tool can find hid­
den nails in boards, or pipes and wires buried in 
walls. It's also the world's best studfinder! 
Metalspy scans a six inch wide area, which is the 
largest of any tool on the market. Adjustable 
sensitivity, however, allows pinpointing metal 
objects to within a half inch circle. 

Conover Metalspy comes to you with nine-volt 
transistor battery, complete instructions and 
warranty card. Don't chance ever again striking 
a nail with one of your valuable tools. Buy 
Metalspy today! 

Conover: 
Send me __ Metalspy metal detectors @ 516.50 

each (Ohio residrnts add 4% ",lis IIUI 
Enclosed is S 1 .00 for latest catalog of Conover unique hand­
made tools. (Free with order) 

__ Check or M.O. __ Mastercharge __ Visa 

Card No. _______ Exp. Date __ _ 

Name ______________ _ 
Address 
City State Zip __ 

Conover Woodcraft Specialties 
18124 Madison Road, Parkman, Ohio 44080 

Phone: (216) 548-5591 
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quantities in  a tiny 50-ml  beaker. 
Guessing at a formula I think will 
match the original color, I measure out 
a small amount with an eyedropper. 
After the colors are all mixed, I add 
enough water, again with an eye­
dropper, to dilute the colors by five or 
six to one. The procedure makes very 
small quantities and so dilute that· four 
to six applications are needed to build 
up the color. I test it on a piece of 
waterproof paper, first writing the for­
mula at the top . Then, using a Q-tip, 
put six or eight stripes of stain across 
the paper. After drying, stain all the 
stripes again ,  except the top two. After 
all six or eight applications, you can 
compare the test stripes to the original . 

You usually find that your concep­
tion of how the original color was put 
together is wrong. So back to the for­
mula for an adjustment and a mix of a 
new test stain . This may seem tedious 
but can be relatively fast .  In the stain 
mentioned above , which I recently 
mixed, the total time needed was a few 
hours stretched over a four-day period 
with about twenty different stains 
mixed . Yet despite the fact that I made 
two false stans before finding the right 
formula, the final stain matches the 
original color. I was convinced the ori­
ginal had a touch of red in it, but in­
deed it did not. Once the stain is 
matched on the paper strip, I switch to 
a test piece of wood and finish it exactly 
like the project itself. With these proce­
dures I have found many beautiful ,  
unique stains, all exceptionally clear 
and grain-accentuating. 

Final formu las may seem strange or 
overly complex. My recent stain has 
eight pans orange, two yellow, two jet 
black and one brown ; it produces an 
exquisite honey-brown color. I study 
my final  test-stain blocks in many 
lights: incandescent ,  fluorescent, direct 
sunlight,  nonh light and subdued eve­
ning light to get the tones right. A two­
stain process often heightens the figure 
in gunstock woods like curly maple .  I 
apply a weak brown or black stain dur­
ing the whiskering stage. A final sand­
ing removes the stain from the hard 
curl and leaves it on the soft curl . Stain­
ing a second time adds the desired color 
to the hard curl and darkens the soft 
curl even more. 

-Lynn Fichter, Harrisonburg, Va, 

Re oil-shellac finish (FWW, #20, Jan . 
' 8 0 ,  p. 2 1 ) :  Your mother-in-law is pan­
ly right. An oil-and-shellac finish gives 
fast and beautiful results if done right. 
I first used the finish about 30 years ago 
to repair the side of a cabinet that had 

Fine Hardwoods: 
kiln dried 'h "  to 4" thick 

ash, basswood, birch 
cherry, mahoganies 
maple, red and white oak 
poplar, teak, walnut 

Pine: 
eastern, ponderosa, sugar 

L E O N A R D L U M B E R  C O .  
P,O. Box 2396, Branford, CT. 06405 

Warehouse: Wallingford, CT. 
Tel. 203-269-2626 

Dealership programs offered 

Belts below whole •• le, plu. 20 sheets of sandpaper 
free with dozen or more belts. Ck. sizes & dozens. 
Assorted grits unless otherwise specified. 
_1 ".42" _1".44" sa.SO/doz. 
�".21" �"x24" 10.IIS/doz. 

�".27" _4"x21" 1 1 .I15/doz. 
_4".21 '1,' _4".24" 1 2.9S/doz. 
--6".48"/Y,doz. _4".36"/doz. 17.S0 . 
For 0 Hardwood 0 Soft Wood 0 Metal 
FREE INFORMATION AND PRICES. Send me 
o BELT CALCULATOR TO PRICE ALMOST ANY SIZE. 
oStand Belts. oPortable Belts, oStroke Sander Belts. 
oPneumatic Drum Sander Sleeves and Jackets. 
oSandpaper: Garnet, Alum. Oxide, Silicon Carbide. 
Add $1.7S for .hlpplng. Prompt Delivery from stock. 
oCheck or money order encl (NC Residents 3% Tax) 
oVisa oM. C. Accepted. Give No. & Exp. Date 

SUNBEL T INDUSTRIES 
P,O. 80x 8672 Alhevllle, He 28804 

Program in Artisanry 
Professional programs in 

Textiles, Ceramics, Metals and Wood 
Accepting a l imited number of app l icants for Cer­
t incate of Mastery and undergrad uate programs. 

Our 1980 Summer workshop faculty includes: 
Multiharness Weaving: Barbara Wallace; Text i les 
Print ing: Sung-Ja Cho; Fabric Scu lpture: lody 
Klein; Blacksmi thing: Ray Lav,lsen; Metals (Inlays 
and Emboss): Randy Long; Melals (Enameling): 
James Bennett; Metals (Pewter): Fred Fenster; 
Melals (Casling): F. WoeiIiJ. Reynolds; Melals 
(Photoetching): Paula Dinneen; Ceramics: Richard 
H i rsch; woo<! (Furn. Des. I): Jere Osgood; Wood 
(Furn. Des. I I): Alphonse Mallia; 3-D Design: Vin· 
cent Ferrini. 

Basic courses in Ceramics, Wood and Tex t i les wi l l  
also be offered. Write: Program in Artisanry, Dt.·pl. 
CM, 620 Commonweallh  Ave . .  Boslon, MA 02 1 1 5  
or ca ll (6 17)  353·2022. 

Boston�University 
Boston University is an equal opportunity institution. 

PLANS TO BU ILD 
YOUR OWN 

FINE FLOOR CLOCK 
Show your skill and craftsmanship by 
building a superb quality traditional 
floor clock. Our detailed plans or semi­
assembled kits complement your ex­
pert ise .  Premium quality German 
movements, dials, accessories avail­
able. Send $1 .00 for complete illus­
trated catalog. 

H. DeCovnick & Son 
Clockmlko" Elllbilihod 1�7 

Dopt. FW 27, P.O. aox 68, 
200 Morkot P11Z1, Alima, CA �507 



USE ON: 
Drill press 
Small motor 
Lathe 
Shopsmith 
Rockwell 
Montgomery Ward 
Craftsman 
'14" Elee. drill 

Sleeveless DRUM SANDER 
NO PRE-MADE S LEEVES T O  BUY 
ECONOMJeAL·Simply ('lit sanclQapcr 
from standard size sheets. UNIQUE way 
of holding paper to drum. Twist of key 
and paper is t ight . SPONGE RUBBER 
backing insures long wear of paper. 
Huhs �" bofe, Pri('�' includes Ih" adapter 
but upon request we will subst itute a 1/4" 
adapter for small dri l ls. ADD $2.25 PER 
ORDER FOR HANDLING. 
-1" x 3" )ong $12.70 
-2" x 3" long 

. .  : : : : : :  :$13.75 
-2 Y. t ;1; 3" long , ,, $14.40 
-3" x 3" long . . . . . . . . . . . $15.70 ABOVE 4 DRUM $51.20 
2W' x 41h" " "  " "  ,$19.90 
3" .X 4W' . . . . . . . . . . . . . .  $21.25 
AhO\·(· sizes (without adapters) also 
a\ aibhle with Yl" 20 R. H . Thrt.·ad (St.'iUS. \\'ard). 
� .. bore (Shopslllith) C X(-cpt 2"x3" 

Send Check or Money Order 
MONEY BACK GUARANTEE 

SINGLEY SPECIAL TV CO., INC. 
P.O. Box 771 -F 

Hendersonville, N.C. 28793 

The 
Jamestown 

<:.Artisan Center 
PROGRAMS 

IN 
FINE WOODWORKING 

FOR INFORMATION WRITE: COORDINATOR 

JAMESTOWN ARTISAN CENTER, 

JAMESTOWN COMMUNITY COLLEGE, 

JAMESTOWN, NEW YORK 1470t 
or CALL: 17161 484-9920 

B UTTE R N UT, WA L N UT, R O S EWOOD, 
PINE, CHERRY, BUCKEYE and about a 
dozen other woods, in boards, slabs and 
freeform cut ovals. Pieces up to 6" thick, 
3' wide and 16' long in some species. We 
specialize in coffee tables, benches, bars, 

carving stock, clock ovals and movements, 
accurately cut for you to finish. We sell by 

m a i l  a n d  f r o m  o u r  f a n ta s t i c  w o o d  
"museum," 9-5 except Sunday. Send $.25 
for brochure.  

WEIRD WOOD, Box 190FW 
Chester, Vt. 05143, 802-875-3535 

FAST GLUE ASSEMBLY 
Clamp complicated lor simple) shapes. Time 
saving - Uses tensioning tool sketched above-
300-pound-test polyester and/ or polypropylene 
tapes- 10 buckles- reusable. 

Starter Set $9.95 postpaid, 
or write for details 

M ITY-TITE SYSTEMS 
3712 Lakeridge Drive West, Sumner, W A  98390 
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gotten badly scratched as it was being 
unloaded from a truck. Since it would 
have taken me about three days to re­
store the original oil finish , I decided to 
take a chance on an untried method. 
Once I had scraped and sanded the 
damaged side, I applied some oil and 
followed it with an application of shel­
l ac .  When the surface had dried 
thoroughly, I rubbed it down with steel 
wool ,  and it came out as beautifu l  as 
the rest of the furniture . 

When I first demonstrated the meth­
od to my students, they named it the 
"four-F" finish (Frid's fast fine finish) . 
Before trying the finish yourself, rrta-ke 
sure to get the right ingredients-raw 
(not boiled) linseed oil or Watco, and 
orange (not white) shellac. Don' t  mix 
the oil with the shellac , but apply the 
oil evenly and sparingly to the prepared 
surface with a rag. Then immediately 
brush on a three-pound cut of orange 
shellac, leave it unti l  it gets tacky and 
then rub the surface with a pad of 3 / 0  
steel wool .  Next wipe i t  clean with a 
clean, dry cloth, taking care to remove 
all of the oil and shellac from the sur­
face .  If any excess remains, the finish 
will turn grey. If necessary, another coat 
can be applied a shon while later, but 
this time using less oil . 

This finish is best for small pieces 
and things like chairs and table bases, 
because it is not waterproof. If water is 
left on it for a while and it spots, you 
can repair it easily. Put oil on the spot, 
steel-wool or sand unti l  the spot disap­
pears and wipe off al l  the excess . 

- Tage Prid 

Supplies : 
-Hardware for high-chair trays and for 
drop-side cribs: Baby Toy town , 8930 
Valley Blvd. , Rosemead, Calif. 9 1 770. 
-Two-part, let-in locks for chest lids: 
Period Furniture Hardware Co. ,  Inc. , 
Box 3 1 4 ,  Charles S t .  Station ,  1 2 3 
Charles St . ,  Boston ,  Mass. 02 1 14 .  
-Caning and chair-seat materials: The 
Caning Shop, 926 Gilman St. , Ber­
keley, Calif. 947 10 .  
-Manufacturers of multi-spindle, in ­
dustrial-duty carving machines: Oliver 
Machinery Co. ,  445 Sixth St . N .W. , 
Grand Rapids, M ich. 4950 1 .  

Readers can' t  find :  
- A n  outboard faceplace threaded 
%-in. x 16 left-hand. 
-A source for holly boards !f4 in. thick. 
-A source for sheet phenolic . 

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

You can veneer 
as easy 

as . . .  
Reading the 
Manual of 

I Veneering will guide 
the beginner 
and pro 

through the art oi 
veneering -irom 
gluing, taping and 
clamping to finishing and 
repair. 65 illustrations. 174 

pages . . .  $2.95 ea. 
Our Veneer 2 Sample KIt 
contains 35 
species oi 
imported 

and domes-
tic veneers. E ach 
piece is 3" x 5" and 
marked ior easy iden­
tification. Packed in 
an attractive box, this 
kit is excellent ior 
use when selecting 
veneers and ior mar­
quetry . . . $5.95 ea. 
or the Veneer Assort­
ment containing 
50 sq. it. oi assorted 
veneers irom nine 
varieties; madera 
linda, birch, cherry, 
tigerwood, mahog-

any, airimosia, wal-
nut and birdseye maple. From 3" 
to 8" wide and 24" to 36" long . . .  

$9.00 ea. 3 . . .  and our sharp, dou­
ble edge Veneer Cutting 
Saw makes clean cuts to 
assure perfect fitting 
. . .  $3.75 ea. 

__ G l 4 l 8  Book @ $2.95 ea. 
__ A9l06 Sample Kit @ 5.95 ea. 
__ A9008 Veneer Assortment 

@ 9.00 ea. 
__ M2700 Veneer Saw @ 3.75 ea. 

$ 1 . 00 handling charge for all orders 

Name ___________ _ 

Address ___________ _ 

City ___________ _ 

State ______ Zip ____ _ 

---­
rn�I 1Ci 

The��r!]� 
Woodworkers' 

Store'· 

Dept. 8165 
2 1801 1ndustrtal Blvd. Rogers, liN 55374 
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POWERMATIC 

8 "  J O I NT E R  

T h e  Model  60 8" Joi nter is  o n e  of 
the many new Powermatics now i n  
stock. We also offer the complete 
l i ne of Rockwel l  and Powermatic 
Shaper C utters ( inc lud ing Carbide) , 
as wel l  as Carborundum Abrasives. 

"'!MOO DS::a:OJ? 

SJ?::E:CJ:ALTJ:::E:S 

P . O . 80x 1013 

East Middlebury, Vt. 05740 

802-388-7969 

The pride of your toolchest. . .  

Offset Leverage Nipper 
Throw away your old nipper. Offset jaws 

greatly increase draw capability on brads, 
tacks, finishing nails, etc . Especially good for 

working i n  tight corners. You bite, hold and 
draw with less force. Green lacquered handles 

lay comfortably in ¥,our hand. Made in 
Germany. Jaw width I •. Overa l l  length: 7". 

Offset leverage Nipper $12.95 
o Enclosed is 512.95 plus S1.:() Shippingilnsurance 
for Ollset Leverage Nipper . Include NEW catalog FREE. 

VISA or Me. order toll free 1 -800-343-6130 
Name 
Addless 
C,ly Siale ___ lop __ _ 
o Enclosed find SI.00 for NEW 7g.:80 Catalog only. 

THE"i'RINGETON �MPANY 
P.O. Box 27&-52, Princeton, M A  01541 
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Books 
Wood Handbook: Wood as an Engi­
neering Material by the U .  S. Forest 
Producrs Laborarory, U . S . D . A .  Forest 
Service (Agricultural Handbook 7 2 ,  
rev . ) .  U S. Government Pn'nting Of 
/ice, Washington, D. C. 20402, 1974. 
$10.00, cloth; 446 pp. 

Properties of Imported Tropical Woods 
by B .  Francis Kukachka.  U S. D. A .  
Forest Service Research Paper FPL 125 .  
U S. Government Printing Office, 
Washington, D. C. 20402, 1970. $0. 75, 
paper; 68 pp. 

Handbook of Hardwoods (2nd edition) 
Revised by R . H .  Farmer. Her Majesty 's 
Stationery Office, London, 1972; avat/­
able from Pendragon House, Box 255, 
Old Mystic, Conn. 063 72. $18 .00, 
cloth; 243 pp. 

World Timbers: Vol. 1 ,  Europe and 
Africa; Vol. 2 , North and Sourh Amer­
ica; Vol. 3, Asia and Australia and New 
Zealand by B .] .  Rendle. University of 
Toronto Press, 5 20 1  Dufferin St. , 
Downsview, Ontana M3H 5 T8. Vol. 1 is 
out of pn'nt; Vuls. 2 and 3 ,  $60, cloth; 
19 1 ,  150 and 1 75 pp. ,  mpectively. 

Commercial Timbers of the World (3rd 
edition) by F .H .  Titmuss . The Technical 
Press, London, 1965 ;  available from 
Stobart & Son, 67173 Worship St. , Lon­
don EC2A 2El England. £7.50, cloth; 
277 pp. 

Know Your Woods by Albert Constan­
tine, Jr. , revised by Harry ] .  Hobbs. 
Charles Scn'bner's Sons, 597 5th Ave. , 
New York, N. Y. 10017, 1975 ,  $12. 95 ,  
cloth; 360 pp. 

Part of woodworking is the desire ro try 
different woods. But becoming familiar 
with a new species by direcr experience 
can be slow and costly, and researching 
likely woods first is a more logical way ro 
begin .  When considering an unfamiliar 
species, there are endless questions ro 
ask :  Color?  Figure ? Characreristic or 
troublesome structure, such as inter­
locked grain or tension wood? Season­
ing problems?  Dimensional stability 
and tendency ro warp' Toxicity' Ma­
chining, gluing and finishing characrer­
istics' Resistance ro fungi' Availability 
and cost ' There may be interesting side­
lights about the wood, such as geograph­
ic range and use, hisrorical vignettes or 
facrs that might be JUSt fun ro know. 

It would be great if a single publica­
tion could answer all questions for all 
woods, but this can hardly be the case 
because of the number of species on the 
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Country 
Tools 

Old World tools 
for the serious 
woodworker 

Hand tool guide 
Two Dollars 

Sculpture House Incorporated 
38 East 30th Street 

New York City, N .  Y. 1 00 1 6  

Phone (212) 679·7474 

'" � 

MOST COMPLETE SELECTION 
IN CONNECTICUT 
25 SPECIES OF 

HARDWOOD · HARDWOOD PLYWOOD 
VENEERS · MARINE LUMBER 

G€N€RAL"ODDCRAFT 
100 BLINMAN STREET NEW LONDON. CONN 06320 203-442-5301 

Swinging CRADLE:I!. ' 
Easy to make with FULL . W . 

�lh�I�n�I��i �n�t�i�t�ul���n�1 . . � I 
America. Plans show alternate construction ". -
�i��1zi�;! 

s
�����:p��I;e

ct
�������: :u�31°� CATALOG V 39" x 3�". Ordeo plan ;166 . . . . . . . . . $6.00 t 50 dift .. full·,lz. S 1 FURNITURE DESIGNS,Depl. KS-50 prof. plan.-$1.00 

1.25 Sherman Ave., Evanston. III. 60201 refunded with 1st order. 

POLYETHYLENE G LYCOL The new wood stabilizer 
and chemical seasoning agent. 

Make crack-free table tops from log cross sections 
and flawless bowls and carvings from green scrap 
wood. 75' for catalog. 

The Crane Creek Company 
Box 5553 F 

Madison. Wisconsin 53705 

11-��HAiiDWOODYENEERS---& LUMBER CATALOG 1 96 varieties world's rarest veneers and I lumber at reasonable prices. Simpl ified 

I veneeri ng I n structions p l u s  f u l l  color 
wood selector included. Send for free 

I catalog now and get special bonus: 
starter offers. S A V  E 25 % H u rr y !  I BOB MORGAN WOOD, Dept. F04K23 I l ___ �2!. ���n....'!� ��'�.;,..K!.:. �2� J 

Build Your Own Family Heirloom 

SWING ROCKER 
• Pre-cut oo.it-yourself kit. 
• Pre-sanded, ready·to-finish. 
• 6 to 8 hours assembly time. 
• Money back guarantee. 
• Plans and parts available. 
Wrllle for OW" FREE brochure 

HERiTAGE 
lUlU 

MONTlC;EI.LO, IOWA .52310 

THE WISNER PLANE 
Edge Trimming Block 

An improved Stanley #95 with fence and shear blade 
for precise squ are cutt ing.  Hei rloo m . q u a l it y  
Bronze-S83.50 plus $2.50 shi!,pinS ' This tOol  is 
handcrafted to an extraordina"ly hIgh standard in 
limited ptOduction. Send for details to: 

Wisner Tools. 259 Whaley St., Freeport, NY 1 1 520 



C reate a 
Family Treasure as 
Thousands Have 
Since 1916 
H a n dcra fted b y  o u r  o w n  
grandfathers. our grandfather 
clock kits are semi·assembled. 
easy· to-build. of solid J 4" wal· 
nut. cherry. mahogany or oak. 
Kits include beveled glass. We 
handcraft our spun brass Lady 
Florentine and Goddess Diana 
Lyre pendulums. Tubular bell 
or Westminster rod chimes. 
Hand painted moon wheels. 
Send for free color literature 
of all kits and movements or 
s e n d  S 2 . 5 0 for 3 p l a n s :  
A M E R I C A N  C L A S S I C .  
S P I R I T  O F  MOU T V E R· 

ON and S P I R I T  OF THE 
C E N TU RY. plus literature. 

K U EMP E L CH I M E C L O C K 
WORKS & STUDIO, 1 0 1  2 1 1 95 M i n n e to n k a  B l vd . .  
Excelsior, MN 5533 1 . 

WOODTURN ING SCHOOL 
Beginners and experienced turners are invited for 
two·day workshops offered throughout the year. With a 
maximum of two students. learn and practice bowl and 
spindle turning-·emphasis on cutting techniques. 

While here you will turn 
on the Myford Lathe 
which we import from ���. England and stock for 
sale. SENO& FOR fUll DETAilS 
RUSS ZIMMERMAN 
RFD l. BOX 57A 
PUTNEY. VERMONT 05346 

WALNUT. BUTTERNUT. CHERRY 

CURLY & BIRDSEYE MAPLE 
Mosl olher Domestic Woods 
• EXTRA WIDE/EXTRA THICK STOCK 
• SPALTED WOODS 
• TU R N I N G  & SCULPTING BLOCKS 
• SOLID SQUARES 

Cabmet & Economy Grade Lumber 
Stock for Woodwork Flooring, Paneling 

NO MINIMUM-MAIL & FREIGHT SHIPMENT 
DETAILED LISTING 60C 17 1111 942·111131 

D.A. BUCKLEY, Rl , W. VALLEY, N.Y. 14171 

Books (continued) 

world markets and the diverse informa­
tion about them . The woodworker will 
probably find it worthwhile to collect a 
few resource books, and this review con­
centrates on publications I have found 
especially informative. 

A good start is the Wood Handbook. 
This book draws upon more than a half­
century of investigation at the U .  S .  
Forest Products Laboratory. Its first third 
contains extensive technical informa­
tion about 60 domestic and 50 imported 
species. Individual descriptions cover 
growth range, structure, characteristics 
affecting use and common products 
made from the woods. Unfortunately, 
there are no illustrations to show figure 
or other characteristics. 

The Wood Handbook covers StruC­
ture and physical properties of many in­
dividual species, via summary tables of 
color and figure, average moisture con­
tents of green wood, shrinkage percent­
ages , machining characteristics and 
decay resistance. The chapter " Me­
chanical Properties of Wood" gives per­
haps the most extensive strength data 
for domestic woods of any single source. 
The remainder of Wood Handbook has 
valuable information on commercial 
lumber, its classification and grades , 
fastenings, adhesives and gluing, paint­
ing and finishing, plywood and related 
panel products, structural members, in­
sulation and preservative treatment .  

Although the Wood Handbook is  fre­
quently dull ,  and is probably directed 
mure toward commercial-scale product 
manufactu re and construc t io n ,  i t s  
modest price and wealth of data make it 
very much worth having. 

Another FPL publication , Properties 
of Imported Tropical Woods, gives indi­
vidual descriptions (somewhat more 
complete than those in the Wood Hand­
book) for more than 100 tropical woods, 
with emphasis on properties that affect 
ut i l ization or machining ,  l ike grain 
characteristics and reaction wood , as 
well as sources and availability. Woods 
are listed by botanical names and cross­
indexed by common name . Unfortu­
nately only the most common trade 
names are given,  making it difficult to 
cross-reference with local names. 

Appendix tables give strength values , 
shrinkage percentages and kiln sched­
ules for individual woods. Although the 
publication contains no illustrations, its 
extensive information at the give-away 
price of 75c makes it a worthwhile com-
EDITOR'S NOTE: The Encyclopedia o/Wood, 
Sterling Publishing, 2 Park Ave . ,  New York , 
N . Y .  1 00 1 6 ,  is a 1 980 paperback reprinr of 
Wo od Han dbook , re v i e w e d  a b o v e . 
Sterling's version COStS $ 1 2 . 9 5 .  

MORE 
SAVINGS 

FROM 

Brass Wood Screws 
Fi nest Qual ity 

Slotted F lat or Roundhead 
( indicate type ) 

# Lth Per 1 00  
o h $ 1 . 90 
o % 1 . 95 
1 V. 1 . 90 
1 % 1 . 95 
1 � 2.20 
2 V. 1 . 80 
2 % 1 . 95 
2 )7 2.20 
2 � 2.25 
2 � 2.55 
3 V. 2.25 
3 % 2.20 
3 l7 2 .40 
3 � 2.55 
3 � 2.80 
3 Ii 3.30 
3 1 3.55 
4 V. 1 . 90 
4 % 2.05 
4 � 2.25 
4 � 2.45 
4 � 2.75 
4 Ii 3. 1 5  
4 1 3.30 
4 I V.  4.55 
4 1 �  5.30 
5 7:2 2.55 
5 � 2.80 
5 � 3. 1 5  
5 Ii 3.45 
5 1 3.80 
5 1 V.  4.40 
5 1� 5.80 
6 � 2.80 
6 � 3. 1 5  
6 � 3.30 
6 Ii 3.80 
6 1 4. 1 5  
6 1 V.  5.00 
6 1 �  6.00 
6 1� 7.95 
6 2 8.50 
7 � 3.20 
7 � 3.40 
7 � 3.80 
7 Ii 4.30 
7 1 4.75 
7 1V. 5.70 
7 1� 6.70 
7 1� 8.75 
7 2 9.70 
8 � 3.45 
8 � 3.95 
8 � 4.40 
8 Ii 4.90 
8 1 5.30 
B 1 V.  6.45 

8 1 �  S 7 . 40 
8 1 �  8.70 
8 2 9.7-0 
B 2V. 1 1 .55 
8 2� 1 2.50 
8 2� 1 5.65 
8 3 1 8 05 
9 � 4 .55 
9 � 4.50 
9 � 4.90 
9 Ii 5.55 
9 1 6.00 
9 I V.  7.05 
9 1 �  8.30 
9 1 �  9.50 
9 2 1 0.50 
9 2V. 1 3 . 1 5  
9 2 �  1 6 05 
9 2� 1 7.75 
9 3 2 1 . 1 5  

1 0  � 5 . 1 5  
1 0  � 5.30 
10 � 5.65 
10 Ii 6.20 

10 1 
1 0  1 1., 
1 0  1 1 , 
1 0  1 %  
1 0  2 
1 0  2% 
10 21 , 
10 2% 
1 0  3 
1 0  317 
1 0  4 
1 2  17 
1 2  % 
1 2  � 
1 2  Yo 
1 2  1 
1 2  1 Y. 
1 2  1 7:2  
1 2  1 �  
1 2  " 2  
1 2  2V. 
1 2  2)1 
1 2  2� 
1 2  3 

$6.90 
8.30 
9.40 

1 0.95 
1 2 . 05 
1 5.50 
1 8.55 
20.80 
23.05 
29.05 
43.55 

7. 70 
7.95 
8.75 
9.70 

1 0.30 
1 0.95 
1 2 .65 
1 4.30 
1 6 .05 
2 1 .05 
22.65 
27 .45 
28.90 

Sandpaper 
Norton/Carborundum 

Garnet or Aluminum Oxide 
( i ndicate type ) 

9 "  x 1 1 "  Sheets-Open Coat 
1 0  1 00 

Sheels 25 50 Sheets 

280A $ 1 .70 $3.50 $6.55 $ 1 2.70 
240A 1 . 70 3.50 6.55 1 2 .70 
220A 1 . 70 3.50 6.55 1 2 .70 
1 80A 1 . 70 3.50 6.55 1 2 .70 
1 50A 1 . 70 3.50 6.55 1 2 .70 
1 20A 1 . 70 3.50 6.55 1 2 .70 
1 00A 1 . 70 3.50 6.55 1 2 .70 

80A 1 .90 3.95 7.35 1 4. 1 5  
1 50C 2.35 5.30 1 0. 1 0  1 9.45 
1 20C 2.35 5.30 1 0. 1 0  1 9.45 
1 00C 2.35 5.30 1 0. 1 0  1 9.45 
800 2.70 5.90 1 1 .35 2 1 .70 
600 3.00 6.75 1 2 .95 25. 1 0  
500 3.45 7 . 7 5 1 4.80 28.70 

Aluminum Oxide -Non filling 
9" x 1 1 "  Sheets-Open Coat 

280A 2.05 4.80 9 . 1 0  1 7 .25 
220A 2.05 4.80 9. 1 0  1 7 .25 
1 80A 2.05 4.80 9 . 1 0  1 7 .25 
1 50A 2.05 4.80 9. 1 0  1 7 .25 
1 20A 2.05 4.80 9 . 1 0  1 7 .25 
l 00A 2.05 4.80 9. 1 0  1 7 .25 

Shipping charges , add 
( m i n i m u m  $ 1 0  in merchandi se) 

orders u p  to $ 2 0 -add $ 2 . 5 0  
$ 20 . 0 1 to $ 5 0 - $ 3 .00 

$ 50 . 0 1 to $ 1 0 0 - ..  $ 3 . 7 5  
Over $ 1 0 0 - . .  $ 4 . 7 5  

We also accept Master Cha r ge a n d  Visa 

on orders of $20 or more 

$1 for complete tool catalog 
featuring:  
D I SSTON 
G R E E N L E E  
COL U M BIAN V I S ES 
WETZ L E R  CLAM PS 
and much more 

The Tool Works 
76 9th Avenue 
NY, NY 10011 
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Qual ity Furnitu� 

in Sol id Woods 
Economical, precision crafted, easily assembled kits 
designed for classic 1 8th Century living. Choose 
either Honduras mahogany or Pennsylvania cherry. 
An array of functional pieces are available fully 
guaranteed, 100% satisfaction or your money 
refunded. Also available, Do-it-Yourself Finishing 
Kits in assorted stains to match your decor. Send S I 
for catalogue. 

- Sideb<Ydrd Table 

tm._ ·. ����,���� �� � - Dept. 160 . Box 404. Grayslake. II. 60030 � � - 312/223-7655 

fl9PAGiiOrl 

I "tIlt Ir:&::� I 
I $1.00 I 
I 
I 
I 
I 
I Please send your catalog. I enclose 

$1 00. which you'lI refund with my fi rst 
minimum order I Na�, __________ _ 

I Addr= I 
I City slale __ zIP ___ 1 

We sell at delivered prices. 

I EDUCATIONAL lUMBER I COMPANY, INC. 
I PO Box 5373 FW I 21 Meadow Road 

AsheVille. N.G . 28803 
.. _---_ .. 
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Books (continued) 

panion to the Wood Handbook. 
Handbook of Hardwoods, in some 

respects the British counterpart of our 
Wood Handbook, is based heavily on 
data collected by the Forest Products Re­
search La boratory at P r ince s -R i s ­
borough . Some 2 2 0  woods are de­
scribed , l isted by preferred common 
name and cross-indexed by scientific 
name. For some woods an abbreviated 
account is given,  but more than half of 
the woods are fully described . The infor­
mation is presented in concise outline 
fo rm , wi th  capt ions  coveri ng tree 
characteristics, visual features and phys­
ical and mechanical properties includ­
ing numerical strength values, process­
ing characteristics, resistance to biolog­
ical degradation , and principal uses. 

Appendix I has a summary chart of 
properties reduced to relative qualita­
tive terms and arranged for quick refer­
ence and a comparison among species. 
For example , one could quickly locate 
all species of low density, or rapid drying 
rate, or one could easily compare all the 
properties of a part icu lar wood, say 
ramin,  to another, say rock maple. Ap­
pendices II and III contain detai led 
specifications for circular saws and kiln 
schedules. The crisp organization and 
easy retrieval of intormation and the 
rather complete coverage of worldwide 
hardwoods make Handbook of Hard­
woods a popular and valuable reference . 

While the books discussed above are 
packed with technical data, they suffer a 
certain drabness because they have few 
i l lustrations. In describing woods, words 
alone can never equal a photograph . 

World Timbers is a striking three­
volume arias of color plates and write­
ups of 2 1 2  geograph ical ly grouped 
woods, based on a series that originally 
appeared over a span of many years in  
the British journal Wood. Acknowledg­
ing the difficulty in portraying the typ­
ical figure of a given species with only 
one or twO photos, World Timbers does 
the job well with generally high-quality 
photographs. Each species description 
summarizes the source of supply, the 
form (timber, veneer, etc . )  available, 
seasoning and dimensional stabi l i ty ,  
strength and bending properties , dura­
bility and preservative treatment and 
typical uses. The descriptions are pre­
sented " in a form designed to appeal to 
those who are interested in timber but 
are not specialists in wood technology. " 

World Timbers covers many species I 
have not found in other references. Its 
overall attractiveness along with its use­
fu lness make this three-vo lume set 
worth its premium price. 

Commercial Timbers of the World 

Sam Maloof - May 31 -June 1 
Bob Brunk - August 23-24 �4PPALA.CHIAN 

CENTEH FOH CRAFTS 
Box 5106, TTU/Cookeville, TN 38501 

(615) 597-6801 

BELTS 

New top-grade abrasive. 
Outperform and outlast 

competitive belts at least 2:1 

9" and 12" Discs, Sheets, Stickit Discs. 
3M's best. There is a difference. 

OHIO WOODSHOP SPECIALTIES 
190 Anderson Dr . .  Jackson O H  45640 

EXOTIC ANO DOMESTIC HARDWOODS 
Baltic Birch, Marine Woods, Hardwoods & 

Plywood in stock 

TECH PLYWOOD & HARDWOOD LUMBER CO. 

1 1 0  Webb St., Hamden, Conn. 065 1 1 
Retail sales only large complete stock 

Come visit our large warehouse and select your own lumber. 
Tel. 12031 777-53 1 5  

PROFESSIONAL TURNING TOOLS 
Fittings and accessories 

Send one dollar for catalog 

PETER CHILD 
The Old Hyde, Little Yeldham, 

Halstead, Essex, England. 

CHEM-TECH T-88 BONDS JOINTS BETTER 
The finest wood binding epoxy adhesive on the market. 
T-88 will cure at temperatures as low as 35° F. without 
shrinking. This strong. durable 1 : 1  mix will adhere to 
moist surfaces and is very easy to use, even if you're inex­
perienced. Clear amber formula forms virtual ly inviSible 
joints. Waterproof? Absolutely! 

Special price for initial order only. P.PD. U.S.A. 
PI. $7.95 01. $1 3.00 Gal. $41.00 

CHEM-TECH. aopt. K 4669 l.ndor R .. d. Ch.grln F.lil. OH 44022 12161 248-ll770 

SYRACUSE WOODCARVING SUPPLY 
Oiv. of Art World 

291 0 Erie Blvd. E., Syracuse, NY 1 3224 
We carry a complete line of FOREDOM POWER TOO.lS & ac· 
cessories. Also XaclO 100is and supplies, glass eyes, Henry Taylor 
Woodcarving 100�, l.C. German made woodcarving 100ls, 
sharpening stones, vises, clamps, and all sorts 01 woodworking 
equipment. Our catalog on reQuesl $ 1 .00 

18 x 1 % 
18 x l '. 
18 x a 

WOOD SCREWS 
Flat Head-Phillips-Zinc Plated 

$2.08 per 1 00 11 0  x 1 %  
12.37 11 0  x I t. 
12.84 ItO x 2" 

12.74 per 1 00 
13.24 
13.57 

• 'SUPER SPECIAL" 18 x 1% flat head wood screws-slotted-I 1 .56 
per 1 DO, $ 1 3.99 per 1 DOD. fREE Price list. We accept VISA & Master· 
charge. Send check or money order and $ 1 .50 for shipping to: 

THE NUTTY COMPANY 
Dept. FW5D, 1 35 Main Street, Derby, CT 064 1 8 

SHARP TOOLS F O R  SHARP PEOPLE .:. 

Difficult applications graphically iIIus­
traled; money-saving hinls and safety 
featured : send $2 for BIMEX's  48-page 
catalog or Makita' s  40-page catalog (or 
$3 for both) and start selecting tools wisely. 

� B IMEX INC  487 Armour ellcle. N.E , . Allanla. GA 30324 

Machinery Locators & Exchange 
Ca l l Toll-Free 1 -800-824-7888 

Calilornia: 1-800-852- nn 
Alaska & Hawaii: 1 -800-824-7919 

Any time or day Operator: 854 
Woodcrafters' Machinery Co. 

Catalogs $2.00 to: 
Dept. FW3, PO Box 4414, Scottsdale, AZ 85258 



"J,,\�\J­o� P' 
� gazebo Study Plan ' :Book 
Custom Design your own gazebo! 

The unique Gazebo Study Plan Book enables you 
to Custom Design your own Gazebo or select one 
from 23 beautiful designs featuring 5 Classic 
Styles. And ifs only $4.50 . plus 75( postage 
and handling: allow 34 weeks for delivery, or $1 .30 
for First Class. Complete plans are also available. 

R.ACSm Po. Box 157 Dept. 5 �GJ)ESI{jNS Delafield, WI 53018 

NOW' Brand your own name 

permanently on wood and leather 

handcrafts' Simple to use. Long 
lasllng. U/L approved electric handle. 

Brands full name. Guaranteed. 

FREE ILLUSTRATED 
LITERATURE! 

and all the information 
you need to make just 
about anything from 
an abacus to a Welsh 
hutch. You un hint" hundreds 
of popular and hiud-fo-find 
plans, patterns and furniture 
designs at your fingertips. 

Order your Crailplans catalog 
lod.ilY· 

HANDY SHARPENING JIG 
Anyone can do it with this jig. 
Money back guarantee. Perfect 
hollow ground bevels on blades 
to 2�" wide. Aluminum cons't. 
brass screws. Only 4% ozs. $8.00 
ppd. ck.  or m.O. only. 

RIMA MFG. CD. 
P.o. Box 99 

Quaker Hill. Conn. 06375 ��!-11-----<"'-1 

Books (continued) 

describes 244 worldwide woods in at­
tracrive, essenrially nonrechnical terms 
and appropriately covers information of 
in rerest to the woodworker: color and 
other gross features, density, working 
quali ties, general uses, geographical 
sources, availability and miscellaneous 
notes. Many descriptions cover micro­
scopic idenrification , and (for 34 woods) 
include a low-power photo of the wood 
in cross secrion . Unfortunately, many 
photos are marginal in quality and most 
are of species that are already familiar to 
most woodworkers. The fourth edition 
of the book was published in 197 1 .  

Know Your Woods is a book I would 
not wanr to be without .  In its pages one 
senses the vast legacy of experience in 
woodcraft and timber trade accumu­
lated by generations of the Constanrine 
fami ly  s ince the founding of their  
famous enrerprise in  1 8 1 2 .  Part I of 
Know Your Woods presenrs technically 
accurate and concise information about 
the nature of wood , scienrific and com­
mon names , the conversion of trees to 
lumber and veneer, and physical charac­
terist ics . Addit ional lore , much of 
which is not to be found elsewhere, is 
suggested by the titles of some of this 
book ' s  fascinating chapters: "Woods of 
the Bible , "  " Planring Trees Around the 
World , "  "State Trees , "  "Drugs from 
Trees , "  " Li t t l e -Known Behavior of 
Trees and Woods, " "Collecting Wood 
of the World 'as a Hobby. " 

Part II ,  l ike some of the other books 
reviewed, systematically presenrs non­
technical write-ups about more than 
300 woods. The descriptions , arranged 
by common names ( " from abura to 
zebrano") , include the scientific names 
and their meaning (an especially en­
lightening feature) and all woods are 
cross- indexed by their common names . 
Also included are three characreristics 
and narural range , gross features and 
properties, seasoning and working char­
acteristics and uses. The coverage varies 
considerably : For example, seven pages 
are devoted to mahogany, while nepora 
rates only a couple of senrences. 

Wood is an endless subjecr, with a 
host of publications offering bits of in­
formation and versions of science, tech­
nology and experience.  Any  of the 
books reviewed , from the technical 
Wood Handbook and Handbook of 
Hardwoods to the narrative Know Your 
Woods,  will  give the woodworker a 
wealth of i nterest ing and valuable 
aSSIstance . -R. Bruce Hoadley 

Bruce Hoadley 's book, Understanding 
Wood, wtil be published this fall by the 
Taunton Press. 

ALL NEW BELSAW 
WORKBENCH 
Try it right in your own 

Betsaw's JO-Day No-Risk 
Built for the Pros . . .  Priced for the Home C raftsman. 

\l:'e tested them all and lhen built the besl The result is a high·stability, 
full\' equipped all hardwood work center with more work surface, features 
and versatility than am' other bench even near its low price. 

And no other bench' offe" so manv ways to securelv clamp and hold 
your work. No more lost lime and ruined projects from make·shift jig; or 
wobblv suppons. 

Whelher it's wood or metalworking, carpem", cabinet·making, clock 
building, furniture or appliance repair, you'll do a beuer, faster, more 
accurate job with this remarkable all·around bench . . you'll wonder 
how you ever got along without it. 

An Outstanding Value At Our Low Faclory-To-Vou Prices: 

: ?o
u
�

h
ITs�

l
f�l�f\�fn�;i�

ti��������r�ood 
• Massive 29" x 63" lOp is a full 2·inches thick 
• 111'0 slurd\, vises for wood with retraclable dog; for melal·lO·metal 

applicalio·ns. 
• Available with 1 or 2 Storage ilrawe" and 

lbol Well as desired 
• Huse lower shelf holds power tools, plans. 

Prolecls or supplies. 
• Leg; ha\'e Nvfon·capped le\'ele" for I 
• �r���

m
�� ��tg�I��" . and �10RE! .. 'jM·"-i.",., 

Mall coupon or postcard to: 
BELSAW WORKBENCH, 
2004 Field Building, Kansas City, MO 641 1 1  -------------------------- , 

BELSAW WORKBENCH, 2004 Field Bldg. 
Kansas Clly, Missouri 64111 

Please rush FREE Catalog and details of 3D·Day Trial No 
obligation or salesman will call 

NAME ________________________ _ 
AD DR ESS ______________________ __ 

CITY __________________________ _ 

_S!�T.:_--_-_-_-_-_--_-_-_-_-_-!�_-_-_-_-_--_-_-_-_ 

Fine 
�qqfuking 
makes an 
exceptional gift. 

Fine Woodworking 's 
stimulation wil l last a 
long time. So why not 
give a subscription as a 
gift to someone you 
like? Just use the 
handy order form with 
postage�paid envelope 
in the back of this 
magazme. 
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FINISHING SANDER 
MODEL 804510 

FEATURES : 

OFFFR EXPIRES JUNE 30. 1980 

One-ha.nd palm grip design 
Flush sands into corners 
Powerful 1 .8 Amps 115 V 
12 .000 Orbils per minute 
One year limited wa.rra.nty 
2.4 lb.. 4" x 4<1/8" $4400 

POSTPAID 

LIST PRICE 559.00 

MAKITA 15 5/S" THICKNESS PLANER $1280 
$1480 

MODEL 20'0 LIST PR ICE $1480 
MAKITA 12" PLANER / 6" JOINTER 
MODEL 2030 LIST PRI CE 51680 

CRAFTSMAN'S 
WORKBENCH 

$333 
TO ORDloR, t.IAIL CIlI'CK. MONEY QRl)hR OR 

t.IASTERCIIARGF VIS,.\ INFO T O :  

HIGHLAND HARDWARE 
1034 N. IIIGHLAND AVE . .  N . E .  ATLANTA. GEORGIA 30306 

(404) 872·4466 
CALL OR I'.RITE FOR FREE CATALOG 

DOMESTIC & FOREIGN 

HARDWOODS 
Qua l i ty stock for 

Cabinet  Work 

Most all  s izes from 
I "  up to 4 "  in t h ic kness 

HARDWOODS 

ASH - BASSWOOD 
B I RCH - B UTTER N UT 

CH ERRY - C H ESTNUT 
EBONY - MAPLE-OA K  
POPLAR- ROSEWOOD 

TEA K-WALNUT 
A l so hardwood p lywoods 

SOFTWOODS 

SUGAR P I N E-CYPRESS 
CEDAR- SPRUCE 
DOUGLAS FIR etc .  

MAURICE L. CONDON CO. ,  INC. 
248 Ferris Avenue 

32 

White P la ins ,  N.Y.  1 0603 
9 14-946-4 1 I I 

Open Saturdays 8 AM u n t i l  2 PM 

Adventures in Woodworking 
S TEELING AWAY 
BY)OH GALLUP 

T ately I ' ve been dissatisfied with the L quality of the steel in tools I get at 
the local True Value, so I decided to 
make my own. The process is quite 
simple, and with practice anyone can 
get good results .  To get started, you ' ll 
need 20 or 30 tons of high-grade iron 
ore, 1 5' tons of low-sulfur coal , oxygen,  
and a dab of molybdenum. 

The iron ore I use comes from the 
Mesabi range in northern Minnesota. 
Taconite, a low-grade pellet with less 
iron content ,  will work, but you ' ll r:eed 
more of it .  A coal yard should be able 
to fix you up with the coal, but if you 
prefer to use charcoal refer to Eric 

Sloane's  A Reverence for Wood for in­
structions on how to make it. The oxy­
gen is essential to the Bessemer process, 
which results in a better steel ,  and you 
can order as many tanks as you need 
from a welding supply house. You ' l l  
need the molybdenum only i f  you ' re 
going to make sawblades and the like; I 
get mine from the big Climax, Colo. , 
facility near my home. 

Okay , now we ' re ready. Load a few 
tons of coal into a coke oven battery 
and heat it for about three weeks. The 
natural-gas tap to your house may not 
be big enough, but you can dig it up 
out to the street and run a larger pipe 



in from there. Check with the local 
utility company about getting a larger 
meter, and watch out for sparks. When 
the coal is cooked, i t ' s  called "coke , "  
and makes the hot fire you ' ll need i n  
the blast furnace. Using tongs and 
heavy potholders, transfer it there, and 
hurry so it doesn ' t  cool off. Specially 
designed railroad cars are quicker. 

Load the furnace with ore and start 
heating. When it 's molten, the various 
impurities will cook off or be left as 
slag. Experiment will teach you just 
how much oxygen to inject and when. 
Pour the white-hot steel into molds for 
five-ton pigs, and hustle them over to 
your rolling mill .  I built mine out of 
scrap, but be sure to use good-quality 
metal-the rollers are under quite a bit 
of stress when they squeeze that squar­
ish 2 ,000 0 pig ou t into the bar stock 
you ' l l  need to make plane irons and 
chisels. If the steel cools off before 
you ' re done working it ,  drop the pig 
into a firebrick-lined pit and cook it 
some more. You can ' t  be too careful 
here. When those five-ton pigs are 
shooting back and forth berween the 
rollers they sometimes get loose, and 
there go your insurance rates, right 
through the roof. 

Now you 've got about five tons of 
bar stock . Give it a few days to cool (if 
you do this in the winter i t  will really 
help the heating bill) . A trip hammer is 
handy for cutting it to length . Don't  
forget to allow for tangs on your chisels . 
Take a piece over to the Rockwell hard­
ness tester and check it. If it's below 
C60-64 , you didn ' t  add enough carbon 
back when the steel was molten .  But 
don ' t  worry. You can always melt it 
down and start again .  

Once you get  the fundamentals 
down, all kinds of possibilities open 
up. A few years' apprenticeship with a 
tool-and-die maker in a foundry will 
teach you all you need to know to cast 
your own plane bodies and saw tables. 
A drop forge is handy for making flat 
pieces, and will save you a lot of tedious 
anvil work. Once you start making your 
own steel , you will never again be 
frustrated with nicked chisels and 
broken router bits . 0 

Fine Woodworking buys readers ' adven­
tures. Suitable length is 1 ,500 words or 
less-up to six typed pages, double spaced. 
Please include negatives with photographs. 

Each issue of Fine Woodworking takes a detailed look at many as­
pects of our craft, in effect building a growing reference of wood­
craft techniques. And because there's always so much of interest to 
cover, Fine Woodworking rarely repeats itself. Small wonder one 
new subscriber in 20 requests the complete set of back issues. 
Here's valuable information you can't find anywhere else and that 
doesn't go out of date. 

No. 1 -Checkered Bowls, Tramp Art, Hand Planes, Carv­
ing Design Decisions, Marquetry Cutting, Library Ladders, 
French Polishing, Birch Plywood, Bench Stones. 

No. 2-Marquetry Today, Split Turnings, Eagle Carvings, 
Hand Dovetails, Mechanical Desks, Textbook Mistakes, 
Antique Tools, Spiral Steps, Gustav Stickley, Oil! Vaniish 
Mix, Shaker Lap Desk, Chair Woods. 

No. 3-Wood, Mortise and Tenon, Hand Shaping, Plane 
Speaking, Desert Cabinetry, Hidden Drawers, Green 
Bowls, Queen Anne, Gate-Leg Table, Stroke Sander, Fur­
niture Plans. 

No. 4-Water and Wood, Hidden Beds, Exotic Woods, 
Veneer, Tackling Carving, Workbench, Ornamental Turn� 
ing, Heat Treating, Mosaic Roscncs, Shaped Tambours. 

No. S-Stacking, Carcase Construction, Dealing With Ply­
wood, Patch-Pad Cutting, Drying Wood, Gothic Tracery, 
Measured Drawings, Guitar Joinery, The Bowl Gouge, 
English Treen, Shaper Knives. 

No. 6-The Wood Butcher, Wood Threads, The Scraper, 
California Woodworking, Bent Laminations. Dry Kiln, Ex� 
panding Tables, Stacked Plywood, Pricing Work, Serving 
Cart, Woodworking Schools. 

No. 7-Glues and Gluing, Three-Legged Stool, Lute Roses, 
Bowl Turning, Doweling, Spalted Wood, Antiqued Pine 
Furniture, Solar Kiln, Carving Fans, Bending a Tray. 

No. 8-Steam Bending, Triangle Marking, Painted Furni­
ture, Chain-Saw Lumbering, Rip Chain, Getting Lumber, 
Sawing by Hand, Gaming Tables, Two Contemporary 
Tables, Wooden Clamps, Elegant Fakes, Aztec Drum, Gout 
Stool, Measuring Moisture, The Flageolet. 

No. 9-Repair and Restoration, Designing for Dining, Tall 
Chests, Entry Doors. Drawer Bottoms, Health Hazards in 
Woodworking, Basic Blacksmithing, Carving Lab, Routed 
Edge joint, Shaker Round Stand, Cutting Corners, Small 
Turned Boxes. 

No. lO-Wooden Clockworks, Hammer Veneering, Claw 
and Ball Feet, Block-Front Transformed, Hot-Pipe Bending, 
A Two·Way Hinge, Laminated Turnings. Chain·Saw Carv· 
ing, Circular Saws, Louvered Doors, Small Workbench. 

No. I I -Spinning Wheels, Drawers. Turning Spalted 
Wood, Scratch Beader, Leather on Wood, Notes on Finish­
ing, Parsons Tables, Hanging a Door, Pencil Gauges, Dulci­
mer Peg Box, Tiny Tools. 

No. 1 2-Greene and Greene, Holding the Work, Tam­
bours, Stains, Dyes and Pigments. Spindle Turning, Cleav· 
ing Wood, Whetstones, Sharpening, Cockleshell, Dust-Col­
lection System, Sanding, Used Machinery. 

No. 1 3-Sclentific Instruments of Wood, Making a Micro­
scope, Laminated Bowls. Preparation of Stock, Tung Oil, 
Relief Carving, Roll-Top Desks, Shaped Tambours, Cylin­
der Desk and Book-Case, Basic Machine Maintenance, 
End-Boring jig, Scale Models, Lumber Grading. 

No. 14-George Nakashima, Lester Margon's Measured 
Drawings, Tapered Lamination, Improving Planes, Restor· 
ing Bailey Planes, Box-joint jig, World Globe, Koa Table, In­
cised Lettering, Bolection Turning, Air-Powered Tools, 
Polyhedral Puzzles. 

No. I S-The Shape of a Violin, Stalking Mesquite, The 
Mortise & Tenon joint, Router Tables, Treadle Lathe, Free­
wheel Lathe Drive, Milk Paint, Flying Woodwork, Routed 
Signs, Staved Containers, Carved Shells. 

No. 16-Edward Barnsley, Locking the joint, Harvesting 
Green Wood, Shop-Built Vacuum Press, Hollow Turnings, 
The History and Practice of Marquetry, Before the Finish, 
Workbench, Circular Stairway. 

No. 1 7-Sawmilling, Working with Heavy Timbers, Bend­
ing Compound Curves. Furniture from Photographs, Rout· 
ing for Inlays, Precision: Tips from [he Die-Making Trade, 
Finishing Materials, Solid Wood Doors, Library Steps. 

No. 1 8-Showcase Cabinets, Tapered Sliding Dovetails, 
The Haunched Mortise and Tenon, Methods of an Old 
World Cabinetmaker, Drop-Leaf and Gate-leg Tables, Mak­
ing the Rule joint, Woodturning Chisels, To Finish the Fin­
ish, Cabriole Legs, Making Cabriole Legs, Contour Tracer, 
Cabriole Template, Paneled Doors and Walls. 

No. 19·-Wharton Esfierick, Ri nged Rattle, Dragonfly, Two 
Toy Trucks, Oyster-Shell Veneering, PEG for the Wood­
worker, Old-Fashioned Turners' Gauges, OillVarnish 
Finishes, Chip Carving, Mortise & Tenon by Machine, East 
Comes West, The jointer, More Mortising: Sloping Wedges 
and Shims, Band Saws. 

No. 20-Michael Thonet, A One-Piece Chair, A Glue 
Press, Working Woven Cane, Makinga Basket From a Tree, 
Laminated Fishing Net, Knockdown Tabletops, japanese 
Planes, Making a Modern Wooden Plane, French Polishing, 
Seedlac Varnish, Shaper Cutters and Fences, Plans for a 
Pigeonhole Desk, Repairing Wobbly and Broken Chairs, 
Hardwood Sources. 

No. 2 1 -Hans Wegner, Making Your Own Machines, A 
Sanding-Disc jointer, An Inflatable Drum Sander, A Low­
Tech Thickness Sander, Some Abrasives, The Sketchbook 
as a Design Tool, Hewing, The Dowel joint, On Dovetailing 
Carcases, japanese Saws, Pipe Carver, Index to Issues 1 -20. 

Each back issue is $3 .00 postpaid. Use the handy order form with postage-paid envelope in 
the back of this magazine. (ConneccicH! residents, please add 7% sales tax.) 

IT'1beThunton&ess 52 Church Hill Road, Box 3 5 5 ,  Newtown, CT 06470 
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CLASSIFIED 
WOODWORKER / APPRENTICE 
needed. Small, congenial custom/ 
production shop. Attractive area. PO 
Box 5 2 ,  Manchester, MA 0 1 944 . 
APPRENTICE VIOLIN REPAIR­
MEN and restorers. Positions avail­
able, modest starting salary, rapid 
promotions to good salary and bene­
fits, excellent and demanding uain­
ing program, must have professional 
background in woodworking or re­
lated trade. Contact William Web­
ster, Bein & Fushi Rare Violins, Inc . ,  
410 S. Michigan, Chicago, I L  60605 . 
Highly SKILLED CABINETMAKER 
or advanced beginner needed to do 
one-of-a-kind period pieces. (See our 
ads for work we do.) Small commun­
ity near Wisconsin border. Rollings­
wood Classic Furn . ,  G. Monkman. 
(3 1 2) 223-7655 
APPRENTICESHIP A V AILABLE. 
Traditional joinery and design. The 
New Chatham Joiner, RD 2, Valatie, 
NY 1 2 184. 

Wood ­
working 

HUNDREDS of 
TITLES available. 
worlds largest 
selection 
send for free list, 

Books BARK Service Co. 
P.O. Box 637 
Troutman.NC 
28166 

WOODWORKER SHOW TOUR 
TO ENGLAND-NOVEMBER 2-12, 1980 

Includes 5 days in London during 

4TH ANNUAL WOODWORKER SHOW 
Plus day VISlls 10 furnIture designers. 

craftsmen, and museums in London and 
the country. 

RUSS ZIMMERMAN. RFD 3. 80X S7A. 
PUTNEY. VERMONT 05346 
TELEPHONE: 802-387-4337 

cA @tcAbove 
Ve'leer Supplies 

Specializing in veneers 
for the Home Craftsman 

& Marquetarian. 
Free Price List 
P.0. 'B0)(. 139 

Greel1l'burg, 0H 44232 

TWO-TH REE·FOUR YEAR PROGRAMS 

FINE AND CREATIVE WOODWORKING 
and 

SUMMER WORKSHOP 
EASTERN NEW MEXICO UNIVERSITY 

Contact Dr. Bi ll Rosin 

34 

ENMU Station 1 1 
Portales, New Mexico 88130 

Whittling and Carving 
Tools and Supplies 

ew 1 980 cata log-30e ( re· 
fundablt:� American made, 
quality tools, exclusively. 

WARREN TOOL CO., INC. 
Rt.  I .  Box 1 2·B. Rhinebeck, 

NY 1 2572 (914) 876·78 1 7  

WOOD '80 
WOODWORKERS' CONFERENCE 

Seminars, Workshops, Trade Show. 
July 25, 26, 27th 

For Information: Ken Strickland 
Visual Arts Dept., SUNY, 

Purchase, New York 1 0577 

Growing custom furniture shop 
needs EXPERIENCED WOO D­
WORKERS. We produce high-qual­
i ty  resident ia l  and  commerc ia l  
pieces. Excellent pay and benefits. 
Distinctive Creations, 3610 Saturn 
Rd. , Corpus Christi, TX 784 1 5 .  
EMPLOYMENT: Tennessee contrac­
tor engaged in industrial, utility, and 
bridge construction. Hard work, long 
hours with a small, stable company 
that strives to perform top-quality 
w o rk . Craft s m e n  & t ra i n ees . 
EOE/ MF. Franks & Nichols Inc . ,  PO 
Box 452,  Knoxville, TN 3790 1 .  
CRAFTSMEN WANTED. Individ­
ual work space plus retail facilities 
available. Share use of stationary 
power tools. Will reduce rental for 
t e a c h i n g  a t  academy.  Ch icago 
Academy of Fine Woodworking, 
744 W. Ful lerton ,  Chicago, I L  
606 14.  
Small shop has OPEN TIME for short 
to medium runs on any rype wood 
parts. C. Ray Pray, 240 Roosevelt St. , 
Bristol, PA. (2 1 5) 788-4738. 
Retiring-must sell WOODWORK­
ING SHOP plus modern home. Six 
acres. Will finance. S .E .  Harned, 
South Ryegate, VT 05069. 
Move to sunny southern California. 
Busy custom cabineuy and furniture 
BUSINESS FOR SALE. Great equip­
ment. Jody. (7 14) 323-494 1 .  
CUSTOM FURNITURE SHOP. A 
unique opportunity to own an estab­
lished, prosperous business. lncludes 
equipment and inventory in spacious 
historical building and traditionally 
styled brick residence. Owner selling 
due to poor health and will assist in 
business transition.  Call realtor 
Clyde Mann, The Alt Company, 
(6 14) 882-7 1 39 ,  or write 3637 N .  
High St . ,  Columbus, O H  432 14 .  
Myrtlewood RETAIL/ WHOLESALE 
BUSINESS, complete with gift shop, 
home, manufacturing plant and 4 .5  
acres of  land. Located on the beauti­
ful southern Oregon coast. $255 ,000 
with terms. PO Box 603 , Bandon, 
OR 974 1 1 .  (503) 347-2500. 
CUSTOM CABINET SHOP for sale. 
2 ,700 sq. ft. ,  fully equipped, gross 
$ 1 20 ,000 yr. Write: G . W . , 5455  
Highway 9 ,  Fel ton,  CA 9 5 0 1 8 .  
S90,000 cash, rural setting. 
U n k n o w n  wood S A M P L E S  
BOTAN I C A LLY I DENTIFIE D .  
Write or call Dr. David Etheridge, 
394 1 Oakdale PI . ,  Victoria, B .C . ,  
Canada V8N 3B6. (604) 477-5726. 
TURNING S Q U A R E S :  Cherry, 
maple & ash. Brochure 50'. Refund­
able. Cryder Creek Wood Shoppe, 
Box 19 Dept. FW-2, Whitesville, NY 
14897. 

CANADIANS 
Demonstrations and Sales 

Fine Quality Hand Tools 
Inca Woodworking Machines 
Myford Woodturning Lathes 

Shopsmith Multi-Purpose Machines 
Rockwell Machines & Power Tools 
Williams & Hussey Molder·Planers 

Makita Machines & Power Tools 

For cieSCTipcive iicerative and 
OUT low /)'rices .send $ J. 

J. Philip Humfrey, Ltd. 
Box 173, 33 Red Lea Ave. 
Milliken ([oronto), Ont., 

Canada LOH IKO 
(416) 293-8624 

WILLARD BROTHERS WOOD­
CU TTERS: At our showroom you se­
leet from cherry, oak, walnut flitches 
to 50 in. wide; dirnensionals, burls, 
exotics, over 25 hardwood species. 
Send 50' for our catalog. 300 Basin 
Rd. ,  Trenton, NJ 086 19.  
BLACK W A LN U T  V E N E E R  
BURLS , export qual i ty ,  logged 
1 1 3 / 80. Also: myrtlewood, maple, 
redwood. All burls are Firsts quality. 
Contact M .A .  Kimmes, 2338 Oxford 
Ave. , Cardiff, CA (714) 753-24 1 1 .  
REDWOOD, OLIVE, FIG BURlS. 
Clock kits. Free brochure. Redwood 
Burl-Esque, Dept. F-5 ,  PO Box 207, 
Lompoc, CA 93438. 
FACE-GRAIN PLUGS, 14 sizes, 10 
woods. Odd Ball Supply, Box 133 ,  
No .  Attleboro, MA 02761 . 
WALNUT and OAK DOWELS. Fur­
niture Parts. Toy Wheels. Catalog, 
25'. Woodworks, Box 79238, Sagin­
aw, TX 76 179. 
TRADITIONAL SHOULDER, Mi­
ter, Thum b ,  and Chariot hand 
planes. Bronze with steel soles and 
fine wood infills. These are elegant 
tools. Brochure: Gaynor & Hutchins, 
PO Box 96, Jamestown, NC 27282. 
WOODBURNING TOOLS . Free 
catalog shows quality decoration and 
pyrography tools. SASE. Tuck-ni­
sala, Box 2066, Hobbs, NM 88240. 
Quality ANTIQUE TOOLS. Catalog 
of over 200 items for sale, illustrated 
by photograph. Tools by Holtzapfel, 
Norris, Stanley, etc. $2 from: Awl 
Antiques, 1 0 5 1 1  Magdalena, Los 
Altos, CA 94022 .  
STANLEY 5 5s-several available. 
$275 to $400 complete. The Tool 
Box, (8 1 2) 867-62 19 ,  eves. 
LA THE WORKERS: Plans for ex­
pansion chuck. No screw holes. De­
tailed plans, simple construction. 
S7 .  50. Robert G. Woods, RR I, Ailsa 
Craig, Onto Canada NOM l AO.  
HARPSICHORD AND ORGAN 
PLANS. For building plan of a harp­
sichord/ clavicytherium send for spe­
cial flyer. My regular catalog of his­
torical data plans is available for $2 .  
R.K. Lee, 353F School St. , Water­
town, MA 02 172 .  
W O O D E N B O A T  M A G A Z I N E  
CA T ALOG: Plans for versatile small 
craft to cruising sailboats, traditional 
construction to cold molding, for 
beginner and professional alike. 
Send $3 for catalog and sample copy 
of magazine to WoodenBoat, Box 
78B, Brooklin, ME 04616 .  
ROLLTOP BREADBOX. Full-size 
plans and instructions . .  Send $5 to: 
Copper Adze, Box 1 279, Grand Ra­
pids, MI 4950 1 .  

chisel 
No. 160 Mini Long Carving�':':'F� 
9 inch long. 6 Cuts Shown are Full-
size. $30.00 Post Paid. 

Wood ellrvers SlIppl!! eo. 
3056 Excelsior Blvd., Minneapolis, MN 

55416 
Phone: (612) 927-7491 

CONTEMPORARY FURNITURE 
PLANS-Catalog contains over 200 
exclusive plans: beds, tables, chairs, 
rockers, sofas , desks, shelving and 
more! $2 refunded with first order. 
The Designery, Dept. BC- I ,  5 2 1  W. 
Kirkwood, Bloomington, IN 47401 . 
ANTIQUE TOOL BOOKS. Numer­
ous reprinted catalogs including 
Stanley. Illustrated price list 50', 
deductible first order. Ken Roberts 
Publishing Co. ,  Fitzwilliam, NH 
03447. 
ANTIQUE TOOLS-quarterly illus­
trated catalog. $4/ yr. The Tool Box, 
8219 Old Petersburg Rd. ,  Evansville, 
IN 477 1 1 .  
NEW AND USED BOOKS on wood, 
woodworking, carving, turning. We 
deal only in woodworking. Frequent 
catalogs. $ I .  50.  R. Sorsky Bookseller, 
3845 N .  Blackstone, Fresno, CA 
93726. (209) 227-290 1 .  
F I N E  WOO DWORKING SLIP­
CASE. Magazines fit into cases to  be­
come valuable reference volumes. 
Blue front embossed in gold. One 
case (12 issues) $4 . 59; 3 or more, 
$3 .98 ea. The Highsmith Co. ,  Box 
2 5FW, Fort Atkinson, WI 53538 .  
Tung o i l ,  ferrous sulfate, shellac 
flakes, potassium dichromate, seed­
lac, aniline dyes, waxes and potas­
sium permanganate. Free price list. 
WOO D F I N I S H I N G  E N T E R ­
PRISES, Box 1 0 1 1 7 ,  Milwaukee, WI 
53210 .  
TUNG OIL. Pure, polymerized, and 
tungseed oil available in pints, quarts 
and gallons. Send $ 1  for brochure 
about this amazing China wood oil 
finish. Sutherland Welles, Ltd . ,  403F 
Weaver St . ,  Carrboro, NC 275 10.  
Tung Oil VARNISH AND STAINS, 
stain controller (makes soft wood 
stain evenly) . BIX, Box 301 1 ,  Bethel, 
CT 06801 .  (203) 743-3263. 
BRANDING IRONS made to order. 
Brand your name, initials, mono­
gram on wood or leather. Logos and 
signat ures fai thful ly  duplicated. 
Write for information and sample 
brandings, giving size and inscrip­
tion wanted, and intended use. A 
quality hallmark worthy of your la­
bor. Norcraft Custom Brands, Box 
277F, So. Easton, MA 0237 5 .  
Are you interested i n  WOODTURN­
ING as a hobby? Take a two-day in­
tensive course for beginners from a 
qualified instructor. For further in­
for m a t i o n  w r i t e :  P R A C T I C A L  
WOODTURNING, P O  Box 1 0 2 ,  
Orangeville, Ont . ,  Canada L9W 2Z5 . 
2-week woodworking classes. April­
Novem ber .  C A M P BE L L  FOLK 
SCHOOL. Brasstown, NC 28902 . 
(704) 837-2775 .  

EDITOR 
WANTED 

Homebuilding journalist to join 
Fine Homebuilding magazine as as­
sistant editor. Must have experi­
ence in homebuilding or renova­
tion work, plus writing or editing 
experience. Drawing and photo­
graphic aptitude an asset. Send 
resume and letter stating salary 
requirements to: Paul Roman, 
Editor and Publisher, Fine Home· 
building, The Taunton Press, Box 
355, ewtown, CT 06470. 



Events 
Events listings are free but restncted to work­
shops, fairs, lectures and exhibitions of direct 
interest to woodworkers. Deadline for the 
July / August issue is May 7, for events begin­
ningJune 15 through August 15. 
Woodturning: Philosophy and PraClice­
symposium, June 27-29,  the George School, 

The Box: New Form, New Function-all 
media, j uried exhibition for southeast artists 
sponsored by Arrowmont School of Arts and 
Crafts, Oct . 10 to Nov. 10 .  Deadline (slides) 
Aug. 1 .  Write Arrowmont, Box 567,  Gatlin­
burg, Tenn .  3773S .  

Wood-4th annual juried exhibition, dead­
line (slides) Aug. 1 .  Show Oct . 1 -30.  West­
lake Gallery, 2 1 0  E. POSt Rd . ,  White Plains, 
N . Y .  1060 1 .  

Si([ing i n  Style-exhibit of contemporary 
handcrafted furniture including pieces by 
Wendell Castle, Tage Frid , Sam Maloof, 
Judy McKie and George Nakashima, May I S  
t o  June 30. Society of ArtS and Crafts, 1 7 5  
Newbury St . ,  Boston , Mass. 

ewtown,  Pa. Rude Osolnik ,  M ark and 
Melvin Lindquist, Dale Nish and others. 
Tuition $ 1 2 5 .  Write A. LeCoff, 2500 N .  
Lawrence St. , Philadelphia, 1 9 1 3 3 .  

Ceramics, Metals, Textiles, Wood-work by 
the graduating class of Boston University' s  
Program in Artisanry, May 1 9-30 .  Boston 
Architectural Center, 320 Newbury St. 

Traditional MarioneHes in French Belgium 
Today-50 costumed carved and painted 
puppets, each almost half the size of a per­
son, to July 2 7 .  Renwick Gallery, Pennsyl­
vania Ave. at 1 7th St . ,  Washington, D . C. 

In Praise of America, 1650- 1 S25-exhibit of 
decorative ans and furniture, toJuly 6 .  Na­
tional Gallery of An, Washington, D . C. 

Birds-paintings, drawings and woodcarv­
ings by 47 artists, to May 6 .  National Collec­
tion of Fine Arts, Sth and G Sts . N .W. , 
Washington, D . C. 

Wood ' SO-show of the Saskatchewan 
Woodworking Guild, M ay 3 1  to June S ,  
Mendel Art Gallery, Saskatoon , Sask . 

Mrican Furniture and Household Objects­
exhibit to May 2 5 .  Indianapolis Museum of 
An, 1 200 W. 3Sth St. , Indianapolis. 

Ornamental and Engine Turning-confer­
ence, Aug. 7-9, Rochester Institute of Tech­
nology. Details from Kener Bond, College of 
Fine and Applied ArtS , R . I .T. , 1 Lomb 
Memorial Dr. , Rochester, N.Y. 1 4623 . 

Wood ' SO-conference, seminars , work­
shops, trade shows, July 25-27 .  Details from 
Ken Strickland, Visual Arts Dept . ,  SUNY, 
Purchase, N.Y. 10577. 

Woodworking Seminar with Sam Maloof­
May 3 1  to June I ,  Appalachian Center for 
Crafts , Tennessee Technological University, 
Box 5 1 06 , Cookeville, Tenn.  3S50 1 .  

WOODWORKING SEMINARS. If 
interested in: I) Teaching; 2) Partici­
pating, please write for ful l  informa­
tion. Sponsored by: Chicago Acad­
emy of Fine Woodworking, 744 W. 
Fullerton, Chicago, IL 606 14,  a non­
profit e9ual-opportunity educational 
IOStltUnon. 
Country WORKSHOPS-Seminars 
in chairmaking, basketry, traditional 
woodland crafts. COUntry Workshops 
(FW), Rt. 3, Marshall, NC 28753.  

WOOD & TOOL EXCHANGE 
For Sale 

Stanley #55 four boxes (54) cutters, 
$ 1 2 5 .  Ralph Ament, Rt. 3, Chero­
kee, IA 5 1 0 1 2 .  (7 12)  22 5-4032 .  
Stroke sander: 7 '/z  HP, Oakley 0, like 
new. Cost $ 5 , 500. Sacrifice ro make 
room for new machinery, $ 1 ,900. 
(20 1 )  764-6643 or 764-7983 ,  Ver­
non, N). 
Bernie Weisgerber, please get i n  
touch. I have Stanley 7 5 0  chisels and 
books for sale. Chris Becksvoort, PO 
Box 1 2 ,  New Gloucester, ME 04260. 
Egan heavy-duty shaper, 30 in. by 
36 in. cast-iron table surface, $250 or 
wil l  trade for other equipment .  
Luther Lyle, S .  Tugaloo S t .  Ext . ,  
Walhalla, SC 2969 1 .  (803) 638-6070. 
16-in. De Walt Model GE radial arm 
saw,  3 - H P  m o r o r ,  A M P  1 4 / 7 ,  
220/440 volts, 60 cy. , PH 3 ,  $600. 
T H .  Holmquist, 320 Fourth St . ,  
W a u k ega n ,  I L  6 0 0 8 5 .  ( 3 1 2 ) 
662- 1 532 .  
Circa 1900 shipbuilder's woodwork­
ing machine: 16-in. band saw, table 
saw, jointer, lathe, shaper, 2 -HP 
motor. PartiaJly restored, $450. (203) 
345-8943. 
Hollow chisel mortiser on stand. Has 
foot pedal & table. Old machine, 
good cond. ,  $ 12 5 .  Stanley #45 ,  with 
cutters, in original box. Nice cond. ,  
$90. D .  Williamson, La Rue, OH 
43332.  (614) 499-3244. 
Five black walnut trees, green, stand­
ing, 6 in. to 16 in. in diameter. You 
come' get them. Will accept best of­
fer. Mark Sohn, Keene Village, Rac­
coon, KY 4 1 5 5 7 .  (606) 437-6467. 

Stanley #200 chisel and cutter grind­
er, $22 . Chris Becksvoort, PO Box 1 2 ,  
New Gloucester, M E  04260. 
Two Stanley #45s 1884 model, no 
screw adj. blade. 1st complete with I I  
tempered craftsman-made cutters, 
$70. 2nd less complete, no blades, 
$40. A. Fate, 3893 W. Liberty, Ann 
Arbor, MI 48103.  (3 1 3) 76 1-7994. 
4 /4  sassafrass. 4 / 4 ,  5 / 4 ,  8/4 ,  1 2 / 4  
cherry, 80' to $2 bd. ft. 2 yrs. AD. 
Browne, Box 1 3 ,  Sanger, TX 76266. 
(8 1 7) 458-7398. 
600 bd. ft . black walnut, AD, 6 in. 
to 24 in.  wide, 6 ft. long, I to 1 *  in. 
thick, $ 1 ,800. Also elm and ash. Gus 
Kotting, 1 1 8 Spruce, Cumberland 
MD 2 1 502.  (30 1 )  759-2929. 
Wadkin 9-in. jointer, Delta 20-in. 
band saw, Delta 6-in. belt sanding 
machine. T Patridge, RR 4, Smiths 
Falls, Onto Canada K7A 4S5 . (6 1 3) 
283-0970. 
6-in. Powermatic jointer with motor, 
$550 firm. R. Cox, 9 Dublin Rd. ,  Pen­
nington, NJ 08534. (609) 737-922 1 .  
Rockwell model #46-525  variable­
speed wood lathe. Millbury tenon 
machine. Unisaw motors. Miscellan­
eous Delta parts. No Sunday calls 
p l e a s e .  Lee  Bac k u l i c h .  ( 6 1 4 ) 
471 -7782 . 
Trade only: AD walnut and cherry for 
teak and Sitka spruce. McKee, RR I , 
Decorah, I A  52 10 1 .  (3 19) 532-9428. 
2500 bd. ft . clear Idaho pine, 6/4  
and 8/4 ,  KD, $ 1 . 2 5  bd .  ft. ;  2 500 bd. 
ft . poplar, FAS, 6 / 4  and 8/4 ,  KD, 
$ 1 . 2 5  bd . ft . Both 4 in. to 20 in.  
wide, 6 ft . to 16  ft . long. Haber, 1 14 
Spruce PI . ,  Cumberland, MD 2 1 502.  

Wanted to Buy 
Delta Rockwell hardback publica­
tions : "Getting the Most Out of 
Your: Circular Saw/Jointer-Lathe" .  
Price I condition t o  Steve Hessel ,  
9 1O'/z S .  Locust #1 ,  Champaign, IL 
6 1 820. (2 1 7) 367-9636. 
Blade guides for old 1 8-in. Walker­
Turner j igsaw and a set of blade 
guides for a medium-sized band saw. 
I want to adapt to fit 1 8-in. Gilliom. 
Tom rucci, Box 1 7 ,  Bradfordsville, 
KY 40009. 

1 5 th Annual  Norrheast C raft Fair- a l l  
media. Open to  the  trade, June 24-2 5 ;  open 
to the public June 26-29. Dutchess County 
Fairgrounds, Rhinebeck, N . Y .  

Skil 324 o r  Rockwell 500 belt sander. 
Dennis Taylor, 2 1 28 S .E .  5 1 st Ave . ,  
Portland O R  972 1 5 .  
Worm gear and sliding bracket for 
older Walker-Turner table saw. Con­
tact Mike Hicknell, 520 Mckellar St. , 
Peterbotough, Ont . ,  Canada K9J 
IR2 .  (705) 742-3 1 39.  
Need 4- in .  by 24-in. to 84-in. crotch­
cut cherry with nice figuring to build 
my high poster bed. Thomas Ben­
nett, PO Box 43, Woodland Hills, 
CA 9 1 365 .  
4-in. by  1 2-in. planer, Red Fox by 
Partington, Inc . ,  Cincinnati, Ohio. 
B .  Bunker, Box 295 ,  Franconia, NH 
03580. 
Planer s imilar to Parks, Belsaw, 
W&H. Send price and info to G. 
Nielsen, 1 1 2 N.  "M"  St. # 1 ,  lom­
poc, CA 93436. 
1 2-in. thickness planer like a Parks 
No. 95 or equivalent in working or­
der. Wayne Webber, 1 72 1  Creek St. , 
Rochester, NY 14625.  
Woden XI90 double-bushed dowel­
ing jig (ill. in Eney. o/Fum. Making 
by Joyce, p.  1 9 1 ) ,  Philip Gerstner, 
Rt. I ,  Box 2 5 5 ,  Trinidad, CA 95570 .  
Looking for Port Orford cedar of  high 
quality or Mediterranean cypress. 
Need 1 2- in .  or larger jointer and 
planer, also band saw. R .  Cox, 9 
Dublin Rd. ,  Pennington, NJ 08534. 
(609) 737-92 2 1 .  
Myford lathe and Rockwell 24-in. 
scroll saw. Send details. D.  Cerretani, 
RD I ,  Box 259,  Vestal, NY 1 3850. 

SITUATIONS WANTED 
University of Wisconsin (StoUt) May 
1 980 woodworking graduate seeking 
apprenticeship in a woodworking 
shop. Two summers custom work ex­
perience. Anywhere is U.S.  Mark Fal­
anga, 7 Dalewood Lane, Kings Park, 
NY 1 1 754. 
Ptofessional woodcarver with exten­
sive traditional and contemporary ex­
perience seeks position or commis­
sions with challenge. Will relocate .) '  
Demar, 1755  Arrowhead, Fayette­
ville, AR 7270 1 .  

Carpenter wnh facade restoration 
and interior finish experience is relo­
cating to Great Lakes states region. 
Seeks partnership I employment.Jack 
Kuester, 170 6th Ave . ,  San Francisco, 
CA 941 18. 
Skilled I ambitious. Seek position 
with custom furniture or architec­
tural woodworking firm. Will relo­
cate. Jim McNulty, c lo  The Dovetail 
Joiner, 300 Northside Dr. , Benning­
ton, VT 0520 1 .  
Reliable, motivated individual seek­
ing association with high-quality 
craftsman I designer. Willing to relo­
cate and make a commitment. Gary 
Fillmore, Box 327,  Orchard St. , RD 
2 ,  Califon, NJ 07830. 
Apprentice furniturel cabinet maker 
seeks position with master. 2 yrs. 
woodworking school, I yr. organ 
shop experience .  W i l l  relocate .  
Strong desire, Bruce Carter, 5 3  Or­
chard St . ,  Northampton, MA 01060. 
Ambitious-29 .  Seeking employ­
ment in custom building or furniture 
shop. 5 yrs. self-taught. Want formal 
training. Have proper tool use. T 
Pfeiffer, c lo  Rainbow Beach, Box 
7 5 5 ,  Frederiksted, St. Croix 00840. 
Fully equipped woodworking I ce­
ramics shop , 2 hrs. NYC in exchange 
for limited maintenance responsibil­
ity at small college. Shop all yours 
9-5 .  Further info: R. Questel , 245 E. 
2 1st St. , New York, NY 10010.  

The CLASSIFIED rate is  $3/ word, 
minimum ad 1 5  words. Payment 
must accompany order. The WOOD 
& TOOL EXCHANGE and SITUA­
TIONS WANTED rate is $2 per line, 
minimum three lines, maximum six 
lines, limit two insertions per year. 
Allow 30 letters or spaces per line, in­
cluding name and address . The 
Wood & Tool Exchange and Situa­
tions are for private use by individ­
uals only. Commercial accounts must 
use Classified. Please inquire for 
DISPLA Y CLASSIFIED rate. Send 
to: The Taunton Press, Advertising 
Dept . ,  Box 3 5 5 ,  Newtown , CT 
06470. Deadline for ads is the 25 th of 
the third month preceding publica­
tion date. 
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Kerf-Bent Boxes 
Woodworking techniques and carving tools of the Northwest Coast 

by Susan}. Davidson-Photographs by Ulli Steltzer 

A lthough the art of the Pacific Northwest Coast Indians has 
.£l. long been recognized, litrle arrention has been given ro 
how they acrually made things. Most people will think of 
their massive rotem poles, dugout canoes and sculprural 
masks, but the kerf-bent wooden box is the more ingenious 
example of a woodworking technology developed through 
eons of pracrice. It consists of JUSt two planks of cedar. One is 
the flat borrom , rabbeted all around ro receive the sides. The 
other is a single plank that has been deeply kerfed in three 
places, plasticized by controlled steam and bent at right 
angles ro form four sides. The last corner is sewn or pegged 
rogether. The resulr will hold water. 

These richly decorated boxes range in size from a few inches 
ro several feet. Some have flat sides, some bulge outward. 
Some have lids, some have sweeping curves cut into their rop 
edges. They srored the food and possessions of everyday l ife as 
well as the ceremonial regalia of the winrer dances, they were 
cooking POtS and serving dishes, and finally they were coffins. 
But they were not merely containers as we think of conrainers, 
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for their inrricate motifs also represenred the personal crests 
of the owner. These crests were displayed proudly, for they 
served ro verify rank as well as spirirual power. 

The Indian population probably never exceeded 100,000 
on the whole coast of A laska, British Columbia and Wash­
ingron. They lived scarrered in hundreds of villages separated 
by at least six differenr languages and dozens of dialecrs. (Ma­
jor tribal groups and villages are shown on the map, facing 
page . )  That this sparse population had the time ro make great 
quantities of boxes testifies ro the material richness of their 
seacoast and rain-forest habitat. As the Haida carver Bill 
Reid , whose rotem pole is shown on the back cover, has writ­
ten , "Even roday, only a srupid man could starve on this 
coast, and roday is not as it was . " They could support a whole 
class of artisan specialists who, freed from the urgency of sub­
sistence work, transformed the gifts of the forest inro concrete 
expressions of their culrural values. The elite, in turn , would 
hoard the treasures they had commissioned and convert this 
wealth into starus at the porlatch,  by giving it all away, in the 



expectation of receiving even more in return . 
Although it used to be thought that the woodworking artS 

were quite unsophisticated until the introduction of iron 
tools by European explorers after 1770,  recent archaeology 
shows otherwise. This culture and its art has been on a high 
level for several thousand years. Iron tools had been known 
on the coast for about two hundred years before direct Euro­
pean contact. When Europeans traded metal tools in quantity 
for furs and artifacts, the Indian culture reached a lavish so­
phistication previously not feasible. Yet this coast was still the 
remotest corner of the world, and remained essentially intact 
for almost another century. About 1850,  gold was discovered 
inland. White settlers came to stay. There followed a century 
of terrible repression, while the Canadian authorities tried to 
"civilize" the heathens by outlawing their language, customs 
and ceremonies. Finally, as scholars began to recognize the 
value of what was being crushed, the political changes of our 
own era also stirred the Indian people. 

The last 30 years have seen a genuine cultural renaissance. 
The elders have brought out their hidden wealth and mem­
ories, and young men and women have been struggling to re­
claim their heritage. Historical techniques are being supple­
mented by modern methods. While power tools such as the 
router and band saw are used by native carvers for rough 
work, they prefer the old forms of hand tools, updated with 
metal blades, for finishing and detail cuts. To compile this ar­
ticle I have drawn heavily on ethnographic reportS (see further 
reading, p.  42) , but my best resource has been this new gen­
eration of craftsmen,  and it is their work I wish to document .  

In the old culture, a deep respect for the spirits of a l l  living 
beings pervaded daily life and work. The spirit world was 
close at hand,  especially in the grey winter. Before taking a 
salmon from the ocean , or bark from a tree, a person would 
ask permission from its spirit. Even today, after the Haida ar­
tist Robert Davidson had carved a 40-ft. Bear Mother totem 
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pole for the village of Masset, the first part of the erection cer­
emony was for him to dance around the pole with all his tools 
tied to a rope draped over his shoulder. He chanted a raven's  
cry, which he later said was his victory song at having con­
quered the pole by completing it .  

Cedar was, and remains, the material of choice-western 
red cedar and yellow cedar, known in the timber trade as 
Alaskan cedar. Some craftsmen today buy milled boards from 
the lumberyard , culling the piles for tight ,  clear, straight 
grain .  Others use chain-saw mills to quartersaw planks from 
logs that wash up on the beach . Some still split OUt boards 
with wedges and mauls. The old way was to burrow rwo deep 
holes into the living trunk,  one near the ground and the other 
as high up as the boards would be long. Planks could theo be 
split off using a graduated set of seven yew-wood wedges and 
a stone maul ,  and the tree would live 00. The trees were 
much bigger then , 10 ft . and more in diameter. 

Aside from living memory and contemporary experience, 
information about the old ways of woodworking comes 
mainly from Franz Boas, the German-born anthropologist 
who studied the Northwest Coast tribes berween 1885 and 
1930. There is also a film (made by the University of Califor­
nia at Berkeley anthropology department) about steam­
bending a wooden box , featuring the late Kwakiutl (pro­
nounced kwa-gyulh) chief Mungo Martin ,  one of the last 
carvers to have had direct continuity with the traditional tech­
nology. By the time of Boas' observations, metal tools were 
readily available and the trees were usually fel led. They were 
made to lie with their smooth, weather side upward. The 
seven graduated wedges were driven in along a line four 
finger-widths above the center of the log. When the tree be­
gan to open , a round crab-apple or yew-wood stick about 
6 in .  thick was inserted across the horizontal crack, and two 
men pounded on blunt wedges that were hollowed to fit 
around the " spreading stick. "  Planks were always split from 
the branch end down, to prevent the plane of fissure from 

J ! i !  'I 
o 100 200mi Haida chest, kerf bent with bear design, 36 in. by 19  in. by 23 in. ,  collected in 1870. 

Courtesy Museum of Anthropology, Univ. of Bn"tish Columbia, accession no. A - 7J03. 
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turning outward , and to avoid producing a plank that was 
short and thin at one end . 

The first plank removed was three finger-widths thick, be­
cause it never ran quite parallel to the splitting plane. Subse­
quent planks ran more nearly parallel and could be as thin as 
one finger-width-if the cedar was good. If the plane of sep­
aration dipped downward, the upper surface of the log was 
loaded with logs and stones. If it turned upward, the tree was 
turned over so the weight of the wood could change the inner 
stresses, dipping the plane downward again .  Planks of 20 ft . 
and longer were split this way. Most boards were split tangen­
tially, that is, the growth rings intersected the face of the 
board at a small angle. But the boards destined to become 
bent boxes were split radially, through the center of the tree, 
crossing the growth rings at right angles. 

Twisted boards were piled in a level SpOt and weighted with 

Fig.  1 :  Kerf styles � � � 
A 
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heavy stones. A second method of straightening was to drive 
twO pairs of stakes into the ground,  a pair at each end of the 
plank, slanting away from each other. The plank was forced 
between the stakes and t'Visted to counteract the warp. After 
some time in traction,  it usually would remain flat. 

Boas, unfortunately, was not woodworker enough to note 
the moisture content of timber, although it is not likely that 
any amount of air-drying would bring it below about 1 5  % in 
this damp climate. Green stock is easy to bend into a gentle 
curve, but green wood is liable to shatter when forced into 
tight bends like these, as a result of hydraulic pressure within 
the cells. Doug Cranmer of Alert Bay has made boxes of 
maple ,  yew, alder, yellow cedar and pine. He believes any 
seasoned wood can be bent if it is steamed long enough . But 
whatever wood is used , Cranmer says, "It must die first, dry 
right out and relax before it can be bent . " 

To smooth and thickness the board , a chisel with a bone or 
stone blade was used to shave off long splints. The final plan­
ing was done with a hand adze, working with the grain . The 
finished board might be only half a finger thick.  Using an in­
genious geometry dependent on cedar-bark strings and char­
coal markings, the craftsman made a rectangular template 
from a large flat board . This pattern was traced OntO the 
newly prepared board and the shape reproduced by ad zing 
down the edges. 

The nexr srep was mosr crirical , that of cutting the kerfs where 
the future corners would be . Boas describes two styles of kerf­
ing (figure l A) .  The simplesr is a V-cut wirh one vertical side, 
about halfway through the board , as wide as the board is 
thick. The outside of the board would be shaved back on 
both sides of the V-cut. Museum specimens show that this 
method was reserved for utility boxes for gathering, storing 
and cooking food .  The wood at the corners is quite thin and 
would have bent easily with a minimum of steaming, but the 
result is fragile-many surviving examples are cracked or 
broken .  In the second method Boas recorded , the kerf looks 
like a dado with one rounded corner. It was made by incising 
a narrow vertical kerf, then working it wider with the knife 
along a curve reaching down to the original cut. The board 
was also thinned opposite the k.erf. This method was reserved 
for decorated chests and serving dishes. It required more skill 
to make, but produced a more durable and aesthetically 
pleasing wrapped corner. 

Kerf-bending can be explained by contemporary technol­
ogy. As shown in figure IB ,  when a piece of wood assumes a 
curve, the fibers on the insid[ of the curve must become 
shorter, and those on the outside must stretch. Only the 
fibers in the middle of the stock, along its so-called neutral 
axis, stay the same length . Laminating many thin layers 
minimizes the distance between the neutral axis and the sur­
faces in compression and tension , and therefore results in less 
stress (FWW 116 , Spring ' 7 7 ,  pp. 3 5 - 38) . Wood , however, is 
considerably easier to compress without failure than it is to 
stretch. Thus another way to bend is to plasticize the fibers 
with steam and confine the length of the stock by means of 
end blocks fastened to a steel strap (FWW 118 , Fall ' 77 ,  pp . 
40-4 5 ,  and 1120 , Jan . ' 79 ,  pp . 44-4 5) . This effectively shifts 
the neutral axis to the outer surface of the bend, putting most 
of the fibers into compression rather than tension .  Kerf­
bending marries both approaches . 

A study of 99 boxes at the National Museum of Man in Ot-



tawa isolated 1 1  differem kerfing Styles . The deeply undercut 
kerf as used by Roy Hanuse shown below, right ,  and in the 
phoro sequence on pp. 44-45 is the most common roday; the 
version used by Richard Sumner of Alert Bay is shown in fig­
ure lC .  Sumner' s dimensions apply ro a plank 23Y4 in. long 
by 3% in .  wide and % in. thick, the size he recommends ro 
anyone experimeming with the technique. Like Hanuse, 
Sumner roughs our the kerf with a router, then finishes it 
with scraight and curved knives. He also sands our the under­
cue. Instead of shaving a relief opposite the kerf, however, he 
runs the flat side through a planer ro leave about 3f,6 in. of 
wood . Sumner and Cranmer agree that the key ro perfect 
boxes is a uniform kerf, and Cranmer is experimeming with 
rourer bits ro design one that will do the whole job, including 
undercue. Box-makers at the reconstrucced village of ' Ksan 
(near Hazelron, B .C . )  use other varieties of kerf (figure 1 0) .  

Larry Rosso of Vancouver, who has made many boxes in­
cluding large chests (phoro, p .  36) , uses the undercut kerf, 
but he makes the wood even thinner roward the back side­
no more than 'Is in .  Rosso recommends that the undercut 
start two-thirds of the way down the kerf and extend as far as 
possible inro the wood. Rosso has bem alder, red cedar, 
yellow cedar, pine, spruce and fir. He finds that the softer 
woods, like cedar, spruce and pine, are easier ro bend accu­
rately, and that tight-grained woods are superior. 

In old boxes, as today, the fining at the fourth corner is a rab­
bet joim, the rabbet being as wide as the kerfed board is 
thick, and half as deep . The other end was and is left blum to 
butt up against this rongue. Hanuse bends so that the under­
cut kerfs poim away from the rabbet, whereas Rosso always 
sets up so that he is bending into the kerf, on grounds that 
this makes it easier ro end up with a truly square box . 

According ro Boas, when the board was prepared-and this 
included as much shaping as possible in advance of bend­
ing-it was sandwiched between two level planks weighted 
with srones and left ro soak overnight in hot water or steam. 
When all was ready, a big srore of medium-sized srones was 
gathered from the beach and a large driftwood fire built ro 
heat them . Seaweed and eelgrass were also collecced. Three 
ditches four fingers wide , a short span deep and as long as the 
width of the board were excavated in the earth . Hot srones 
were cransferred into each hole until it was nearly full .  Sea­
weed was used ro fil l  up the holes, and eelgrass was heaped on 
rop . Then the board was laid on with a kerf directly over each 
miniature steam pie. Eeelgrass was piled thickly on rop of the 
board, along the kerfs . The board was lifted up at one end , 
water poured imo the three holes and the board lowered onto 
the steam . Red-hot srones were placed on rop of the eelgrass 
last piled on and then more grass. More water was poured 
along the kerfs , and a final layer of eelgrass was used ro cover 
the steaming plank. 

These days, a hot plate or a camp srove is generally used ro 
boil water in a tank, and the live steam is fed ro the wood via 
a rubber hose . Some use a plywood box for steaming, while 
others, like Hanuse, simply put the wood inside a tent made 
from a plastic bag, the hose tied tightly at one end. 

Contemporary craftsmen bend the steamed wood with the 
aid of asbesros gloves, belt clamps and scrips of inner tube. 
The old way relied on two wooden implements and a length 
of cedar-bark rope. The tWO roo Is were what Boas called " a  
board protecror" and " the implement for bending corners ; "  

they are shown i n  the drawing above. The first was a piece of 
red pine the size of a 2x4 and several feet long, split in half 
and hollowed out ro receive the steaming plank , then lashed 
rogether. The second was simply a square length of red pine, 
about a foot longer than the width of the steaming plank. 

While the board steamed, the boxmaker split out many 
thin , tapered cedar pegs, each about four fingers long. These 
would be used later ro peg the last corner rogether. When the 
board had steamed long enough, the eelgrass and hot srones 
were removed, the board proteccor slipped over one end of 
the plank, and the bending implement laid behind the ver­
tical edge of the kerf. The craftsman stood astride the plank, 
one foot on each end of the bending implement, grasped the 
board protecror in both hands, and pulled it up until the cor­
ner was bent slightly more than the required 90° .  He 
repeated the procedure with the corner at the other end of the 
plank,  and lastly with the middle corner. The rope was quick­
ly wrapped around the bent form , the last corner fitted ro­
gether, and the rope tightened up and wound several more 
times around so the box would not twist. To keep it square, 
four cedar sticks of equal length were wedged diagonally in­
side-two across the rop and two across the bottom . 

While the box was cooling, the open corner was pegged 

Cedar box was made by Roy Hanuse of River's Inlet, 8. C. How he 
steamed and bent it is documented in the photo-essay on pp. 44-45. 
The box is cubical, 12'h in. on a side. The carved design represents a 
person-the head, chest and hands on the left, the pelvIS, legs and 
feet on the nght. The same deSigns are repeated on the other two 
sides. This style of carving traditionally fills all the ava/fable space, by 
splitting and spreading out the elements of the figure depicted. The 
designs are usually bt/aterally symmetncal and show anatomical 
detat/s as tf the artist had X-ray vision. Strong, thick 'formlines ' 
define the patterns; vanations of the ovoid and U-shape are also 
characteristtc. A little creature, dubbed Mighty Mouse by one. 
anthropologist, appears in the chest area on the left, his 'ears ' sug­
gesting lungs. 
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Tackle box by Doug Cranmer was bent as shown in sketch below. 

Twelve-sided box by Larry Rosso. kerfbent /rom one long board 

A medium-sized canoe. hollowed out but not yet filled with boding 
water for spreading to fi'nal shape. Photo was taken in 1902 by C. F. 
Newcombe, courtesy British Columbia Provincial Museum, Victona. 
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closed . Holes were drilled at angles alternately one above and 
one below the horizontal plane, three fingers apart, through 
the rabbet into end grain . The pegs were covered in saliva be­
fore they were hammered in . An alternate way of closing this 
corner was to " sew" it by lacing cedar withes through drilled 
holes. Shallow grooves were made to recess the lacing, pro­
tecting it from abrasion .  

The bottom was shaped from a block of wood rabbeted 
down half a finger-width around the edge. It was made to fit 
up tightly into the box and then pegged securely to the sides. 
The lid was sculpted to fit tightly over the top . 

The corner joint, lid and bottom had to be fitted with pre­
cision if the box were to be water tight .  This was accom­
plished by "spotting. "  Charcoal mixed with oil was rubbed 
along one of the adjoining edges. The two edges were pressed 
together. Black SpotS on the clean edge revealed the uneven 
places, which were then shaved off. Before the final fitting, 
the joints were rubbed with tallow and rotten pitch wood . 

Although the board protector and bending implement 
were meant to create enough counterpressure to prevent the 
outer fibers from breaking, there was often some raggedness, 
or " sprizzling , "  along the bends . This was cleaned off as the 
last step in preparing a box to receive its decoration. The skin 
from dogfish , a member of the shark family, was used to sand 
wood to a smooth finish .  

Al l  the contemporary boxmakers emphasize that if a corner 
does not bend into place within a minute of coming out of 
the steam , the risk of fracture is very high . The wood should 
be re-steamed to avoid disaster. Sumner has isolated four 
common pitfalls. Cutting the undercut too far down, which 
leaves the wood too weak, and not using enough steam , are 
the main reasons a corner will crack . Inaccurate measurements 
and uneven undercutting cause the box to be off-square. 
Rosso evaluates a box by how evenly the corners are wrapped 
and how well the kerfs close. If there is a lid , it should fit in 
equally well in any direction . 

Box-making was a highly evolved art, especially among the 
Kwakiutl , Tsimshian , Haida and Tlingit people. Unusual de­
signs were developed for specific purposes-by varying the po­
sitions of the kerfs, for example, it was possible to make a box 
that would fit up into the bow of a canoe, for hooks, knives 
and other gear (phoro and drawing, top left) . Some unknown 
Haida artist once made a twelve-sided box, perhaps for a 
shaman , which Rosso has duplicated (photo, middle left) . 

Although the use of hot rocks for generating steam has 
largely disappeared, solar experimenters are rediscovering the 
heat-storage potential of a mass of rock. The Indians cooked 
in kerf-bent boxes by filling the box with water and food, and 
bringing to a boil by tossing in hot rocks. Great canoes 1. p to 
80 ft . long were made using the same techniques (photo, 
bottom left) . A cedar log of appropriate size was felled, mak­
ing sure it landed on its belly, the side with fewest branches. 
The outside was adzed to form and the inside was roughed 
out, sometimes using controlled fire for the preliminary hol­
lowing. Holes of specified depths were drilled into the hull 
from the outside and plugged with twigs that had been 
charred at the tips. As the craftsman adzed out the interior he 
encountered charcoal smudges, indicating he had gone far 
enough . The sides were as thin as the breadth of one fore­
finger, while the bow, bottom and stern were two fingers 
thick. The cavity was filled with a mixture of one-third 
human urine and two-thirds water, and hot rocks were added 



Traditional D-adze, left, and adze with carving-gouge blade. Drawing, n'ght, shows typical blade profiles. 

until the liquid boiled . A careful fire built under the canoe 
kept it boiling until the wood became pliable .  When the 
sides could be spread the thwartS were pressed into place, the 
canoe allowed to cool, and the liquid poured out. The 
thwartS were then sewn into place by lacing spruce withes 
through predrilled holes. Extra pieces to extend the height of 
the prow and stern were pegged and sewn onto the main hul l .  

A carver's tools were so important to him that he often made 
them into beautifu l  works of art themselves. The handles be­
came animal forms or were engraved with personal crest de­
signs. The prehistoric materials for tools were animal bones, 
horns and teeth , shell ,  stone and wood. When European 
trade goods arrived , the superiority of iron blades was readily 
acknowledged but the traditional tool forms did not change . 

The three distinctive tools still used by Indian carvers are 
the D-adze, the elbow adze and the curved knife . Traditional 
wedges, chisels, drills and mauls have largely been replaced 
by their modern counterpartS, and power tools have found 
ready acceptance , in particular the electric router and the gas­
oline chain saw. 

The D-adze, shown above, is named for the shape of its 
handle . It fits comfortably into a loosely closed hand , with 
the thumb extended over a knob on the front. The tool bal­
ances on the outer surface of the palm behind the l ittle 
finger. The knob, which often becomes an animal ' s  head , ab­
sorbs some of the impact from each chopping stroke and 
helps direct the next . D-adzes can be made for utility 
work-removing big chunks of wood at each stroke-or for 
finishing. A finishing adze is used in a very precise way to 
create a regular, dimpled surface as the final texture on large 
areas such as structural timbers, totem poles and canoes. Sev­
veral variables can be adjusted , according to the tool 's  purpose. 

The method of fastening the blade to the handle deter­
mines how the adze responds to impact. A util ity adze should 
be rigid , and the blade is commonly bolted on. For a finish­
ing adze, it helps to use a more flexible lashing. The rebound 
from each stroke helps establish the steady rhythm that will 
produce a uniform pattern . Old tools sometimes have quills 
or cedar wedges bound into the lashing, to increase elasticity. 

When making a blade, consider four variables: its width , 
the curvature of the sharpened edge , the bevel on the bottom 
side, and the weight .  An average D-adze blade is 1 1Jl  in.  
wide, 6 in .  long and Y4 in . thick. A narrower blade wil l  cut 
deeper. Blade metal often comes from car leaf springs, old 

files , or %6-in. mild tool steel .  The business end is splayed by 
grinding away width on either side, and by rounding the tip. 
A flat curve is better for utility work, biting deeply and 
creating a chip that must be broken off. A rounder curve 
allows shallow scooping, freeing a shaving with each stroke. 

The top side of the blade (toward the handle) is beveled to 
the middle of the metal ' s  thickness, which mostly helps to 
thin OUt the blade. The working edge is then created by 
grinding a second bevel on the bottom side. For a finishing 
adze, this bevel starts about %l in. back and is rounded in cross 
section, as shown in the drawing above . If the bevel is made 
shorter, the tool bites deeper. The bevel for utility blades is 
long and flat, starting about % in . back from the edge. 

Ultimately, experience and personal preference determine 
how a tool should be made. Carver Roy Hanuse uses a Ger­
man 115 gouge lashed to a D-adze handle and weighted with 
an extra piece of steel .  He made it for finishing, to create a 
deeper, more shadowed texture. This it does but it 's also an 
exce llent utility adze for rough ing out concave forms, 
especial ly across the grain .  

Mastering the adze requires endurance and patient prac­
tice. Utility work is less painstaking than finishing, but both 
depend on coordination and concentration. For finishing, the 
shoulder, elbow and wrist joints are locked . A controlled 
swing from the elbow and shoulder allows the tool to strike 
the surface repeatedly from a height of about three inches . 
The finishing texture is created by moving down the surface 
with the grain ,  in parallel rows that slightly overlap. Control 
is easier if the blade is angled 10°  or 20° to the grain direc­
tion. To keep each cut uniform , the same section of the blade 
must make contact each time. Cross-grain texturing is done 
only on sculptured pieces. 

The elbow adze is named for the shape of its haft. The branch 
of a tree becomes the handle , and a piece of the main stem 
becomes a platform for the blade (photo, next page) . If a 
branch of the proper angle is not available, the haft can be 
steamed , bent and lashed in place, or a wedge can be placed 
on top of the blade. Traditionally the blade was lashed on 
with sinew, but boits are more common now. Crab apple, 
willow, alder and cedar are all used for handles. 

Elbow adzes are also used for both utility and finishing 
work. The angle between blade and haft is partly personal 
preference and partly functional: util ity adzes around 300 ;  
finishing adzes, 2 5 0 •  A short grip is  effective for utility work, 
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Isabel AdamJ Ranck, 0/ Masset, makes the haft for an elbow adze. 

while a longer grip putS more bounce in each stroke. Some 
utility adzes are large enough for a two-hand grip. The angle 
at which the blade contacts the wood determines the bite of 
each stroke. For utility work, 3 5 0  to 400 is about right .  For 
shallow texturing, 1 5 0  is more like it .  

When Hanuse demonstrated adzing out hollows for the 
sides of a box (p . 44) , he unclamped the board and allowed it 
to respond to the blows. If we perceive that tools are simply' 
specialized extensions of the hand, and the D-adze more so 
than most tools, we can understand his statement, "You can 
go on adzing for hours if you work at the same beat as your 
heart. Until you get something going for you , you ' re just 
hacking all over the place . " 

Different tribes preferred different tools. The northern 
groups used the elbow adze exclusively, while the southern 
peoples used both Styles. According to the late Haida carver 
and boatbuilder, Robert Davidson,  Sr. ,  2 5  or 30 different 
adzes were used for making canoes. When traveling, the car­
vers left their adze handles behind and made new ones as 
needed . To lash on a blade , the sinew or string was tied to a 

Further reading 
Boas, Franz . Ethnology 0/ the Kwakiutl. Bureau of American Eth­

nology, 35th Annual Report pans I and 2, Washington,  D . C . , 
192 1 ;  and The Kwakiutl 0/ Vancouver Island, 1909, reprinted by 
AMS Press, ew York, 1 9 7 5 .  These sources are difficult to locate. 
The AMS reprint, though expensive ($58) , is full of nuggets about 
the woodworking and other technologies of the Northwest Coast. 

Codere, Helen . Kwakiutl Ethnography. University of Chicago Press, 
1966. In this summary of the writings of Franz Boas, Kwakiutl 
woodworking traditions are described in the chapter "Technology 
and Economic Organization . "  

De Menil, Adelaide, and Reid, Bill .  Out of the Srlence. Amon Carter 
Museum of Western A rt ,  Fort Worth ,  Tex . ,  197 1 .  A photo-poem 
describing the totems that remain in their original locations. 
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fixed object and the adze rotated into the string while the 
toolmaker kept it taut .  

There are many varieties of curved knife (photos, next page) , 
but the basic blade is about 1J2 in .  wide and up to 3 in .  long , 
sharpened on both edges and curving up toward the tip. It 
can be pulled or pushed and is extremely versatile, doing 
most of the work ordinarily given to spokeshaves, planes and 
carving gouges. Although its origins are uncertain , this Style 
of knife definitely postdates European contact. It may derive 
from the farrier's knife used to trim horses' hooves, or from 
the canoe knife (crooked knife) used in the fur trade. 

These knives are not available commercially, so carvers have 
become adept at making their own . The metal from a circu­
lar-saw blade makes a good knife ,  as does Keewatin mild tool 
steel in 'k- in .  bars. First a strip of metal the desired width is 
ground to make point and tang , then the bevel is shaped on 
both edges by grinding the top surface only. The metal is 
heated to the purple color JUSt before cherry red , and the de­
sired curve imparted by gently pressing on a piece of wood . 
Quenching the blade in oil and then water completes the 
tempering-a delicate business easily ruined , especially when 
using recycled st(�el . The edge is made keen with emery cloth 
and stropped on leather with Chromeglantz , an abrasive 
paste normally used for polishing pots. Cutting a clean,  crisp 
outline in woods as soft as cedar requires a very sharp blade. 

Knife handles can be straight,  for two-handed use , or con­
toured , for one hand . The shape is carved in dry alder, then 
split in half. A niche is hollowed out to receive the tang , both 
sides of the handle and the tang are covered with epoxy, and 
the knife is clamped together to set . 

A curved knife is usual ly gripped underhand,  the thumb 
braced against the end of the handle opposite the blade for 
leverage and guidance . Power is gathered by the whole fore­
arm and directed by the wrist. When pulling the knife toward 
the body, the wrist is firmly locked but carries through the 
stroke by twisting inward until the shaVIng falls free .  When 
pushing, the wrist again follows through by swinging away 
from the body. The tip of the knife is vulnerable. If you drag 
it through the wood instead of forcing the edge to cut , the tip 
gets caught and can snap off. 

To bring this article full circle, I wish to note the I ndians' use 
of stale human urine in bending wood and preventing check­
ing, which seems to be on the same track as cu_rrent scienti­
fic research on bending wood with anhydrous ammonia. 
Wood that is immersed in liquid ammonia (NH3) or in 
gaseous ammonia under pressure of 1 50 PSI becomes as 

Drucker, Philip. Cultures 0/ the North Pacific Coast. Chandler & 
Sharp, Novato, Calif. , 196 5 .  An introduction to rhe ethnography 
of the Pacific orthwest Coast. Also by Drucker is The Northern 
and Central Nootkan Tn'bes, Smithsonian Institution Bureau of 
American Ethnology, bulletin 144 , 195 1 .  

Holm, Bill .  Northwest Coast Indian Art: An Analysis 0/ Form. Uni­
versity of Washington Press, Seattle, 1 96 5 .  A clear introduction to 
the symbols and art styles. 

Sturtevant,  William c . ,  compo Boxes and Bowls: Decorated Con­
tainers by Nineteenth-Century Haida, T1ingit, Bella Bella and 
Tsimshian Indian Artists. Smithsonian Institution Press, Washing­
ton , D . C . , 1974 . A catalog published for the exhibition of the 
same title at the Renwick Gallery. Good introductory essays. 



From left: double-curved knife, hooked blade, and slightly curved knife. Right, double-curved knife smooths an eye socket. 

Eagle feast dish carved (not bent) by Haida artist Robert Davidson. The dish required four Jpecial knives (photo nght, top to bottom) :  a straight 
knife with sharply hooked tip for carving out the bottom inside comers, a long-curved 'floor knife ' for flattening the bottom, a delicate dO/lble­
curve for shaping the inten'or of the sides, and a reverse-bent for undercutting the lip around the top. 

pliable as spaghetti. This is not the same as household am­
monia, a solution of ammonia in water, and the procedure is 
both difficult and dangerous . 

Ethnographic accounts refer to the use of a stale urine mix­
ture in spreading canoes as well as in steaming boxes, and 
Boas reportS that canoes were less disposed to checking if 
steamed this way. The active component of stale urine is urea 
(NHz-CO-NHz) , chemically similar to ammonia (NH3) ' Both 
are powerfu l denaturing agents, although ammonia de­
sorbs rapidly, leaving no active residue in the wood, while 
urea is a l iquid at room temperature and likely to remain in 
the wood. This gives credence to Boas' report , as the urea 
residue could trap water in the cells and prevent the wood 
from drying out completely. 

Cellulose fibers have a helical form , held relatively stable 
by cross-bonding among hydrogen atoms. The hydrogen in 
ammonia interferes with the hydrogen bonds in the cellulose, 
allowing its micromolecules to flow past one another. How­
ever, scientific attempts to increase the plasticity of wood by 

impregnation with a saturated solution of urea , then heating 
in an oven to 100 °C, have not been successful .  

Al l  this has led researcher Robin Wright of the University 
of Washington in Seattle to make experimentally some 400 
kerf-bent boxes by soaking the wood overnight in a 1: 10 solu­
tion of industrial ammonia in water. She concluded that this 
preparation made the fibers more pliable, although it did not 
eliminate sprizzling along the corners. Robert Free of the 
Burke Museum in Seattle has continued this project ,  with the 
aim of making small boxes for sale rather than of settling the 
question. He soaks the wood in ammonia solution for up to 
twO weeks. 0 

Susan Davidson, 35, of Vancouver, is an anthropological re­
searcher and freelance writer whose pn'ncipal interest is In­
dian art of the Pacific Northwest. Ulli Steltzer's books are 
Indian Artists at Work (Douglas & MacIntyre, Vancouver) 
and Coast of Many Faces (Douglas & MacIntyre / University of 
Washington Press, Seattle) . 
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Kerfing and Bending a Box 
Roy Hanuse, a Kwakiutl, is a carver who has only recently taken up 
box-making. He is also a carpenter and no foe of power tools, but he 
always returns to his traditional tools for the finishing touches. 
(A) Hanuse begins by laying OUt the kerfs and side profiles along 

one edge of his stock, a select piece of clear, tight-grained yellow 
cedar. The box is to have bulging sides, hollowed on the inside, and 
the shaping is done before bending. First, though, he routS the rab­
bet for the fourth corner ("'JI6 in. deep by 7,i. in. wide). He turns the 
plank outside up and (using a 'h- in .  straight-flute bit) routS channels 
7,i. in .  deep above the center marks for each corner. These channels 
limit the undulations of the sides, bandsawn next.  He shapes the 

B 
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cu rves with his elbow adze (8) , and cleans up the valleys with a cur­
ved knife .  Now Hanuse turns the board inside up and roughs out the 
bending kerfs (C) , first with the 'h- in .  straight bit to a depth of 
7/.6 in . , then with a modified dovetail bit (D) . The undercuts point 
toward the blunt end of the plank. He cleans up the kerf with a jack­
knife, and extends the undercut with a curved knife (E) . 

Hanuse returns to the outside of the box and uses a D-adze [0 
enlarge and shape the valley above each kerf (F) . Thinning the wood 
here is what allows it to bend . With elbow adze, curved knives and 
gouges, he finishes shaping the outside, then turns the plank again 
to rout and adze most of the waste from the inside. 
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Hanuse's steam source is an old spray tank heated on a gas bur­
ner. A rubber hose delivers steam to a heavy plastic bag, in 
which the stock tests on nails hammered intO a plank.  He ad­
JUSts the bag to the job by wrapping the excess plastic around 
another plank .  

Hanuse warms the stOck i n  hot running water, pours a ket­
tle of boiling water over the kerfs, then pops it into the steam 
(G) .  He keeps the tank three-fourths full of water, and occa­
sionally flexes the joints through the bag to judge how i t ' s  go­
ing. It steams about an hour. Quickly out of the bag and bent 
(H) ,  one corner at a time. Two belt clamps cinch the form; 
pipe clamps on the diagonal brace the open corner (I ) .  

When the wood cools, Hanuse trims the open corner t o  a 
precise fit .  Then he clamps up again, adding a pressure block 
to push the fourth corner tight for pegging. He's whittled 
about 1 5  conical pegs, from )/16-in . square sticks of kiln-dried 
yellow cedar. Using a o/16-in. bit, Hanuse drills five holes intO 
the corner from the blunt side, at various angles, and ten 
angled holes in through the rabbet. He paints the mating sur­
face and the peg holes with white Bondfast glue (polyvinyl 
acetate) , hammers in the pegs 0) , and shaves them flush . 

The box dries for several days, the steamed wood shrinking 
around the pegs. Then the pegged corner is recessed with 
curved knives to match the other three. Hanuse then cleans up 
the exterior contOurs, trims broken fibers at the corners, sands 
the outside to 80 grit ,  and pares off a thin shaving all around 
to make a clean surface for carving. Finally, he completes 
hollowing and thinning the inside (K) and attaches the rab­
beted bottom board with angled pegs and glue 0 

J 
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Balinese Masks 
Carving cross-legged on the floor 

by David Sonnenschein 

Bali , the Indonesian island of enchantment,  has mani­
fested a myriad of technically and creatively advanced art 

forms: music , dance, painting, silversmithing, and carving in 
bone, ivory, stone and wood. Of all the d ifferent types of 
Balinese woodworking, mask carvings are best known around 
the world ,  and most meaningful on the island .  At temple 
festivals, weddings , holidays and tourist performances, masks 
are used to depict stories of the Hindu Ramayana, to display 
the perpetual battle between good and evil , and to provide 
comic relief mocking the seriousness of the morality 
dance/ dramas. Some masks cover only part of the face, an en­
larged nose, for example; others are e laborate full-head pieces 
with hinged jaw, fangs , large ears, ascending skull and waist­
length hair. Godlike , regal and demonic characters often have 
bulging eyes with narrow slits underneath through which the 
dancer can see our. 

My joyful experience studying Balinese mask carving began 
as an academic pursuit with an American anthropologist, 
Elizabeth Young. We set OUt to videotape the mask dances 
and to record the artists' analyses of their theater. Then I met 
Ida Bagus Anom, a master carver, dancer and musician . We 
found a wonderful rapport, and although I had not worked 
wood before, I was delighted when he invited me to study the 
creation and use of Balinese masks. 

He taught by means of the symmetric nature of the face.  
He would work on one half, then hand the mask to me to 

Balinese-style masks made by the author for actors to wear in a film in­
clude Little Red Riding Hood in pine, the Wolf in redwood, and 
Grandmother in spalted pine. 
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Sonnenschein 's hinged-jaw mask of the evil goddess Celeluk. 

match the other side. At the beginning my work took ten 
times as long , with short, choppy strokes instead of the beau­
tifu l ,  forceful cutS of Anom . Gradually, though, I took less 
instruction by copying and became able to respond to the ver­
bal mode : "A little more off the nose . "  As I learned to han­
dle the tools, I was able to devote attention to the character 
and expression of the face. My calluses thickened and so did 
my endurance for sitting cross-legged five or six hours a day. 

Carving is done seated on b.amboo mats , the carver holding 
the wood with his feet, leaving both hands free for chisel and 
mailer. Bracing the wood against a fixed, heavy chopping 
block affords quick and subtle angle changes. Carving a mask 
begins with choosing a dried piece of bula wood (similar to 
jelutong) , light and soft but moderately strong and able to 
hold fine detail .  A section of the trunk between 8 in . and 
10 in. high is split in half upon the chopping block. 

The rough dimensions of temple , forehead and jaw are 
pounded out with an iron hatchet, which also begins hollow­
in� the eye sockets by forming two horizontal V-notches . The 
nose is blocked out in a rough triangle by taking wood away 
from the cheek and mouth areas; the first strokes are parallel 
to the plane of the nose, the secondary strokes perpendicular. 
This avoids pulling off too much wood . While one hand 
holds the wood at the proper angle , the other guides the 
hatchet straight down. These cuts come to within 1/2 in .  to 
1 in. of the final form . 

It is necessary to hollow out most of the interior before fin­
ishing any facial features, because heavy pounding on the 
back could dent the front of the mask. The gouges bring the 
thickness down to % in . , the carver checking continually for 
symmetry and avoiding irreversible thinness. Awareness of 
grain direction has to be maintained throughout, for a wrong 
move can break the mask in two. Such disasters are glued 
back together; the final painting hides the crack. 

The carver begins to refine the facial features with a set of 
nine gouges and six chisels, hand-forged and without han­
dles, driven by one of three different-sized ironwood mallets . 
The forehead is smoothed ,  the temples narrowed , the eye 
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sockets deepened, the cheeks planed , the nose and mouth 
curves started and the jaw-line defined. The carver constantly 
changes tools to suit the curves. Because the metal is soft , the 
tools can easily acquire a very sharp edge, but they need fre­
quent regrinding on curved stones. 

Learning the nature of the cylindrical wood grain is the key 
to clean CutS with the hatchet, chisel and knives . The general 
rule is, always to move toward the center rings, using the 
inner layers to support the wood being cut. Changes in cut­
ting direction usually occur around the nostrils and cheeks, 
where a line or curve flows toward the center and then away. 

The knives used for detailing are of two basic shapes: the 
pissau, with flat sides and sharpened along a P h-in .  curved 
edge, and the pungut, a symmetrical, upward-curving blade 
coming to a point and sharpened on both edges. The pissau 
smooths and defines convexities-forehead , cheeks, nose­
and produces sharp, incised lines by making parallel strokes 
at various angles to the face-nostrils, lips, wrinkles. The 
pungut creates and smooths concavities and recesses-eye 
sockets, under the lower lip , inside the mask. Both types and 
all sizes of knives are positioned with both hands. One hand 
grabs the wooden handle and iron stem, with thumb point­
ing toward the tip , while the other grips the mask in such a 
way that its thumb can press against the knife as a pivot. 
Thick calluses develop on both thumbs.  The carver sits cross­
legged and cradles the mask against his thighs . The knives are 
both pulled toward the body and pushed away-both strokes 
are necessary to cut toward the inner rings. Anom , my 
teacher, would peel off wood curls like skin from an apple . 

The finished carving is then rough-sanded for the long pro­
cess of traditional painting. Paint-making startS with fire­
dried and pulverized pig bones, ground in water to a smooth 
paste. An imported Chinese glue, in the form of brittle, 
translucent rectangles, is blended in ,  along with pigment 
from a rock, lamp soot or commercial acrylic. When it is the 
right color, water is added and the heavier particles allowed to 
settle in the grinding plate. This pasty sediment is used to fill 
any holes or cracks. The thin paint is then applied and the 
mask set in the sun to dry. Between 20 and 40 coats are 
brushed on before the details of eyes, nose and mouth can be 
added . Finally, five coats of clear glue give a lacquered 
appearance and a protective finish . 

The mask may be further embellished by the addition of 
goat hair for eyebrows and mustache, the hide held in place 
by small wood spikes. An elastic band through holes at eye 
level holds the mask on. Now it 's  ready for its ceremonial 
debut in the village festival , or for sale to a tourist. 

Since studying with Anom , I have continued carving masks 
in Oregon, using seasoned driftwoods (pine, cedar and red­
wood) . I am also a dancer, filmmaker and musician , and have 
created a Balinese-Oregon film version of Little Red Riding 
Hood. The characters' masks are carved in time-lapse photo­
graphy. Actors don the masks and mime the story in the 
Oregon forest ,  each accompanied by a different woodwind 
instrument. For more information,  write me at Box 7 1 1 ,  Stin­
son Beach , Calif. 94970.  0 

Photo, top right: an array of Balinese woodcarving tools-nine 
gouges, three pungut knives, two pissau knives and five straight chis­
els. The next photos show these tools as traditionally used. Mallet­
dn'ven flat chisel shapes forehead of Grandmother mask-to-be, while 
feet hold wood against chopping block. Fine features emerge as 
pungut hollows eye socket, and pissau incises wn'nkles in forehead. 
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Alpine Peasant Furniture 
Carved designs embellish sturdy construction 

by Christoph Buchler 

From the late Middle Ages to the 19th century, peasants in 
the remote Alpine regions of Europe fashioned them­

selves whatever furniture they needed-a simple table, a 
bench , one or two trunks for storage. Most vil lages, however, 
had carpenters, and there was no need for the peasants living 
there to build their own furnirure . Peasants in the fertile 
plains were wealthier than those in the mountains and could 
afford to pay a carpenter. The term "peasant furniture"  has 
come to mean furniture made both by peasants and for peas­
ants. It generally refers to trunks, beds, wardrobes, tables, 
benches and chairs. Basic patterns recur, but their construc­
tion and style vary widely with regional fashions and tastes. 

Ornamental designs - The most prominent characteristic 
of European peasant furniture is abundant and intricate dec-

oration . Painted or carved geometric, floral , animal , religious 
and representational motifs abound.  The most primitive 
form of carving was scratching the surface of the wood with 
some SOrt of pointed tool, such as a nail . It seems that this 
technique was also used to lay out the design and that, in 
some cases, the laid-out design was never carved . 

Chip-carving (FWW #19 ,  Nov. ' 79) is a more sophisticated 
technique, widely used for the early geometric designs, which 
originated in old Germanic pagan beliefs .  The most common 
symbol was the sixstar. I ts construction was simple, and all 
one needed was a compass, which could be a piece of string 
with a nail on either end . The sixstar was thought to be a sym­
bol of life .  It was originally a letter in the Runic alphabet, 
known as the hagalrune, and expressed the beginning of l ife . 
This symbol could also be elaborated into the sevenstar-a 

Carvings on wall cabinet. top left. include Ievenstar on door and floral and Gothic-style hanging-curtain patterns on face frame. Peasant-style 
cradle made by Buchler, nght and bottom left. sports free-flowing floral deSIgns on ends and more abstract daisy and rose patterns on sides. 
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beautiful arrangement of 
seven Slxstars. 

A related symbol is the 
sunwhee l ,  left ,  another 
simple compass construc­
tion . The sun played an 
i m port a n t  pa rt i n  t h e  
peasants '  l ife , a n d  was 
thought of as a source of 
life .  The signs used to rep­
resent  the sun were a l l  
variations of the sunwheel .  

Sunwheels and sixstars were thought to bring good luck. 
Other signs were thought to ban the entry of evil spirits. 
Many of these were in the shape of an endless knot, and the 
best known is probably the pentangle, a five-pointed star. 
Geometric signs and symbols were either arranged to form 
one big design or strewn over the surface of a piece of furni­
ture. Often the peasants themselves carved the symbols, and 
they added on whenever they felt the need. 

Reproducing floral patterns required a different tech­
nique-flat relief. To heighten the effect , the low areas were 
commonly blackened with a soot mixture . In the heyday of 
peasant furniture, in the late 18th to early 19th century, ful l  
relief carving embellished special representative pieces. 

It appears that the discovery of floral design took the lid off 
the creators' imaginations-the restrictions and limitations of 
geometric designs were supplanted by the virtually endless 
flow of stems, leaves and blossoms. Craftsmen did not try to 
copy the natural model in all its delicate details. It was the 
symmetry and richness in nature ' s  formations they were after. 
Grape and pumpkin vines were a favorite for decorating fur­
niture frames. 

Carving panels was different. The ornament had to be cen­
tered, and the center had to be low because otherwise the or­
nament looked top-heavy. Balance could be achieved simply 
by putting the plants into a flowerpot or vase . From this solid 
base a network of blossoms, leaves and stems could spread 
over the surface of the panel without seeming uncontrolled. 
Especially in these flower-pot arrangements, one can see how 
little attention these carvers paid to the logic ;and laws of 
nature. OUt of the same stem they let three or more different 
flowers bloom . Sometimes one blossom " grows" out of the 
center of another blossom. 

Along with floral designs we find animals. All  the animals 
connected with the life of the peasants were represented. 
Without doubt, however, images of birds were most com­
mon , and the most commonly pictured bird was the eagle. 
On peasant furniture one finds both one-headed and rwo­
headed eagles. Many abstract patterns can be traced back to 
the eagle image. 

A fourth category of ornamentation encompasses themes 
connected with the life of Jesus Christ. Especially in regions 
that were strictly Catholic, 
s u c h  as B a v a r i a  a n d  
Austria, the letters of the 
wordsJesus and Maria were 
t u r n e d  i n t o s y m b o l i c  
images that resemble the 
ea r l y  geomet r i c  s i g n s .  
There one can see how the Jesus and Maria symbols resemble 
old pagan attitudes find pagan geometn'c signs. 

Trunk bottom rests on 
slats through-mortised 
into front and back. 

Lower sideboards are through­
mortised into legs; upper 
sideboards slide into grooves in legs. 

Rough-hewn 
carpenter style trunk 

expression even through the mantle of the Christian creed. 
Another motif was the representation of the human figure. 

Here again peasant life is reflected in the subjects. One finds 
scenes of a plow team and the harvest-or tradesmen like the 
cobbler or the joiner. These themes required great carving 
skill and therefore were not as common as geometric, floral 
and animal designs. 

Construction - A carpenter built furniture differently 
from a joiner, whose trade evolved later. The carpenter' s  tech­
niques of construction were similar to those used in framing a 
house or paneling a room .  This is evident in the most com­
mon piece of peasant furniture: the trunk. The carpenter 
started OUt with four pieces that formed the legs. About 8 in .  
off the ground he fitted the bottom sideboards into the legs 
with mortise and tenon joints. The rest of the side boards 
were then inserted in grooves in the legs. The bottom sat on a 
pair of slats mortised into the front and back. The lids were 
shaped like the roof of a house . Because these boards were 
split from the trunk of a tree and then hewn flat, the furni­
ture was heavy and looked rather coarse. 

Sawmills began to flourish around 1400 and so did the car­
penter who specialized in furniture . The joiner's trade was es­
tablished . Sawn boards brought advantages : They enabled 
the joiner to build much lighter furniture and opened new 
construction possibilities. The trunk,  for example, evolved 
from the model described above to the Seitenstollentruhe 
(sideboard trunk) . Here the sides extended to the ground and 
served as legs. Front and back were butt-joined and pinned 
onto the sides. The bottom was mortised into the sides and 
butt-joined to the front and the back. The wooden pins that 
reinforced all the joints were inserted at opposing angles, 
keeping the joints from coming apart. 

A further development was frame-and-panel construction , 
which became the most common. The joiners could now 
build sturdy, durable and relatively lightweight furniture, 
which also gave the most opportunities for decoration .  

Because trunks were used for a wide range of purposes , 
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Three-part frame-and-panel trunk construction 

their size varies greatly. I have seen examples that measure 
from 8 in .  high by 16 in .  wide by 7 Yz  in .  deep ro 40 in .  high 
by 70 in .  wide by 28 in . deep . All kinds of household items 
were kept in the smaller ones, and folded clothing was srored 
in the larger ones. The broad surfaces of such a trunk offered 
ample opportunity for richly carved decoration . 

A typical frame-and-panel trunk is builr in three partS. The 
largest pan is the carcase, and the other twO are the lid and 
the base. The carcase consists of four sides, joined with what 
may be called a half dovetai l ,  as shown in the drawing above. 
Its effect is similar ro a rongue in a groove. Wooden pins in­
serted at opposing angles secure the front and the back ro the 
sides. The front is made of frames and panels-the number 
of panels depends on the size of the trunk. The rails and stiles 
are grooved on the inside ro receive the panels , with room for 
the panel ro expand and contract across the grain ,  which runs 
vertically. The panels are rabbeted on the face side and 
planed on (he back ro taper ro a snug fit in the groove. The 
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sides can be made the same way, but the back is generally 
made from solid wood. The sides are often made from solid 
wood , roo . In that case, the grain of the wood runs horizon­
tally ro give the carcase strength . The bottom of the trunk is 
bu((-joined to the carcase sides with glue and wooden pins. 
Cracked bottoms are common . 

The construction of the lid is similar to that of the front. 
The lid usually consists of two panels (if the trunk is small ,  
one panel is enough) . Usually the frame support between the 
twO panels is rather wide (about a quarter the width of a 
panel) to add strength . The side members of the frame ex­
tend down over the sides of the case. The thickness of these 
pieces prevents the lid from warping. 

The purpose of the base is to keep the body off the floor 
and ro prevent moisture from seeping in ,  which would start 
rot in the bottom and , even worse, would destroy the goods 
stored inside. The base consists of four boards joined with 
dovetails. The middle partS of (he sides are CUt OUt ro permit 
air to circulate under (he chest. A strip of wood about 2 in .  
wide is glued and pinned into the base about 2 in .  below the 
top on the inside. The case rests on (his ledge. 

Another kind of construction (ypical in trunks made after 
1600 is the common six-board , dovetailed chest , but with 
framing arches applied to the sides to create (he effect of 
frame-and-panel construction. Carving, painting and applied 
pictures decorate the areas between (he arches; (he arches 
themselves were molded with architectural motifs .  

If (he trunk is  to be decorated with carving on (he panels 
and the framework, the carving has to be done before assem­
bly. Although I work out (he ornaments while I carve (hem (I 
do start out with a rough draft) , i (  would be helpful for peo­
ple who aren ' t  familiar with (his kind of ornamentation to 
work OUt the complete arrangement beforehand . 

I work with hand tools. I feel that a sincerity rowards the 
trade as well as towards (he wood is necessary ro build furni­
ture true to the spirit of the material i (  is made of. This sincer­
icy is rewarded in the end by a feeling of pride in one 's  work . 
To construct a trunk I use a bowsaw, a panel saw set for rip­
ping and a backsaw. I also have a number of planes (plow, 
rabbet, smoothing) and a few chisels . Carving (he traditional 
ornaments requires gouges, veiners ,  carving chisels and 
various molding planes. 

The last step is finishing. I use only raw linseed oil and 
beeswax, except on pieces that come into contact with food.  
There I use mineral oil .  The workers I draw my knowledge 
from and those who worked a hundred or more years ago used 
only linseed oil , and (heir furniture is still around and 
sometimes even still in use . 

The growth of furniture factories in the 19th century halted 
the development of peasant furniture . The imagination of a 
single person no longer gave (he ornaments individuality and 
liveliness . In the factories, pieces were designed by a person 
trained to do only that. Because most factories were located in 
large towns, the furniture they produced was designed for the 
(astes of the townspeople. With the rise of (he bourgeoisie, 
peasant furniture was soon looked down upon . In the begin­
ning of (his century, and today, it is admired as the artistic ex­
pression of a bygone way of life .  0 

Christoph Buchler, a/Talent, Ore. , learned about hand tools 
and peasant furniture whzle living in the German-Austntln 
Alps nine years ago. 



Two Easy Pieces 
A frame chair and a sofa 

by Simon Watts 

This chair and sofa are twO variations on one simple theme: 
a wood frame spanned by tensioned canvas that supportS 

loose cushions. The canvas is kept taut by nylon lacing run­
ning through brass grommets. Both pieces are light ,  easy to 
make and economical .  

I designed the chair as a practice project for apprentices in 
their first six weeks of training. I t  teaches the mortise and 
tenon as well as bridle joints, and it can be made from a draw­
ing with minimum supervision . Since little material is in­
volved , a poorly cut joint could be made over again without 
either the student or myself feeling badly about the waste. 

Later I used the same basic design for a small sofa and then 
for a larger one. The former succeeded but the latter was a 
failure .  Although amply strong to support three adults, it 
looked weak because the end frames were too far apart. The 
only structural difference between the sofa and the chair is in 
the thickness of stock- l% in .  instead of l Y4 in .-this is as 
much for the sake of proportion as for strength .  

Sofas are bulky and awkward to move so I also made a 
knockdown version by substituting loose wedges for the glued 
mortise-and-tenon joints. This detail is shown at B in the 
drawing and can be used for either piece. 

This design can be made in any straight-grained hard­
wood . Before deciding on the wood, consider how it will look 
against both the canvas and the fabric chosen for the cushion 
covers. I like a black canvas because it doesn ' t  show dirt, goes 
with any wood (except walnut) and looks well with brass 
grommets and white lacing. 

Construction - Starting with 6 /4  stock, cut out the pieces 
for the end frames and rails. You will need two pieces 24 in .  
long, four pieces 2 2  in . , six pieces 32  in . ,  and three pieces for 
the long rails: 3 5  in .  for the chair and 
59 in .  for the sofa .  If you are making the 
knockdown version, be sure to add 3 in .  
extra to  two of the long rails to  make 
room for the mortises and wedges. Plane 
all these pieces down to 1 % in. if making 
the sofa, 1 Y4 in . for the chair. 

The next step is to join up the end 
frames by bridle joints at each corner. 
Bridle joints are best cut on the table 
saw; a carbide blade helps ensure ac­
curacy and smoothness. If! were making 
this chair by hand, I would use a dif­
ferent joint, a mitered dovetail , because 
I don ' t  like to do things by hand that are 
better done by machine and vice-versa. 
I ' l l describe how to make the bridle joint 
first, then the mitered dovetail .  

of the stock plus YI6 i n .  Mark out one of the pairs to be joined 
on all four surfaces of each piece . If you are using a table saw, 
there is no need to mark more than one pair because saw and 
fence settings will take care of the rest. Usual practice is 
to make the tenon two-fifths of the thickness of the stock­
about 112 in .  for 5 / 4  stock. 

Holding the stock vertically, saw the tenons first. For this 
operation I screw a wooden fence 8 in . high to tne standard 
metal one. This gives more suppOrt and greater accuracy. The 
saw should be set a bare � in . lower than the gauge marks. 
Then, with a miter gauge accurately set at 90· , saw the 
shoulders. If you set the blade down so the waste is not quite 
sawn through , it will not come whistling back in your face. 
The remaining wood is easily cleaned up with a chisel or a 
shoulder rabbet plane. If you don ' t  have a good enough 
blade for finish CUtS, mark all the shoulders with a knife ,  saw 
YI6 in .  on the waste side and then chisel to the line. The 
shoulder must be left square, not undercut, because it shows. 

Next saw the mortises, vertically, in the same way. They 
should fit the tenons snugly without any forcing. Remove the 
waste by drilling a single hole (halfway from each side) or 
with a coping saw. With a chisel ,  clean up the end grain to 
the gauge mark on the inside of the mortise. 

The mitered dovetai l ,  the handmade alternative, is a one­
pin affair that does the job of a bridle joint, only more ele­
gantly. Begin by marking all four surfaces of each pair to be 
joined (dotted l ines in the drawing at A) .  Mark out the miter 
lines on each side of both pieces with a knife ,  but do not saw 
them yet . Next, mark out the space for the tail on the hori­
zontal piece (aJ as shown. This can be sawn either on a table 
saw, with the blade angled , or by hand using a tenon saw. 
Cut out the waste with a coping saw and chisel to the line y-y 

After cu tti  ng the pieces to exact 
length , set a marking gauge to the width Chair in cherry with black canvas sling and woolen cushions. 
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working from both sides. Lay piece a firmly on the end of b 
and mark the pin with a scribe or thin-bladed knife. Mark out 
the other limits of the pin and saw the cheeks. Remember to 
stop the sawcut when close to the miter line. 

The last step is to saw the miters on both pieces and trial-fit 
the joint. You should saw the miters a little to the waste side 
of the line, push the joint together and then run a fine saw 
into the joint, on both sides, until the miter closes. 

With the joints in the side members cut, the middle rail is 
next mortised into the twO verticals and then all five frame 
pieces can be assembled and glued up. When gluing a bridle 
joint, be sure to put clamping pressure (protecting the work 
with pads) on the sides of the joint until the glue has set . 
When gluing a mitered dovetail , PUt glue on the miters as 
well as on the pin and tai l .  Clamp lightly across the cheeks of 
the tai l .  Check with a square . After the glue has set (but be­
fore it is bone hard) flush off the surfaces with a sharp plane. 

Next, CUt the through mortises for the two long rails. Mark 
accurately on both sides with a knife, drill out the waste, then 
chisel to the knife mark . The semicircular cutoutS are best 
done by clamping the top edges of the twO frames together 
and drilling a single I Y4- in .  hole. Remember to use a backing 
piece to prevent splintering. 

The edges of the frames and rails must be rounded over. If 
they are left sharp, the canvas will eventually wear through on 
the corners. I use a router with a carbide rounding-over bit 
fitted with a ball-bearing pilot. It can also be done by hand, 
with a wood file and sandpaper. All the edges are treated in 
the same way except where twO horizontal rail meet . Here 
they are left square. 

Next , the four pieces of the underframe are cut and joined. 
The short pieces are stub-tenoned into the long rails because a 
through mortise would weaken the structure. This assembly is 
then attached to the end frames using either a glued-and­
wedged mortise-and-tenon joint or, for the knockdown alter­
native, a through mortise and loose wedge . In both cases the 
wedge is vertical , at righr angles to rhe grain .  

When making a rapered mortise (FWW #16 ,  May ' 79 ,  
p .  46) , i r  i s  besr to make rhe wedges first. Lay a wedge on  rhe 
ourside of rhe renon and mark rhe slope with a pencil . Then, 
wirh a mortise gauge and a knife, mark the two mortise open­
ings top and bottom . Mosr of the wasre can be drilled out 
(working from both ends) and the remainder cleaned our 
with a chisel .  I always leave the wedges 1 in . overlong so when 
they are tapped home they can be marked, then removed for 
trimming. The top of the wedge should project slightly more 
than the bottom . In time they invariably get driven lower. 

The top rail , at the back of the chair, is not fastened bu t is 
held in place by the tension of the canvas. It is rounded on 
the upper side and fits loosely into the half-rounds in each 
frame. Its two ends 'are best sawn OUt square and then shaped 
with a rasp or wood file. 

C a n va s  - The canvas IS 
wrapped around the com­
pleted frame and laced across 
the back and under the seat . 
You will need 45 ft . of Y4-in . 
lacing, double for the sofa ,  
which must be of nylon or  
the eq u ivalen t .  Don ' t  use 
clothesline or sash cord. I use Back and underside. 

Photos; Richard Slarr: lJIuslration: ChrislOpher Clapp 

an 18-oz . treated chair duck, which is a rather heavy material 
for a domestic sewing machine, and you may want to have the 
canvas made by a tent and awning manufacturer, a sailmaker 
or an upholsterer. The 2- in .  seams are sewn with the edge 
turned under 1f2 in .  They must be made exactly as in the draw­
ings so only the smooth side of the seam shows. The brass 
eyelets, or grommets, are easy to put in yourself. You need 
about three dozen 1f2- in .  grommets (five dozen for the sofa) 
and a 'h-in . punch-and-die-set. 

Cushions - To make the cushions you need a piece of 
medium-density polyurethane foam 4 in . thick , I - in .  Dacron 
wrapping, medium-weight unbleached muslin, a 26-in .  zip­
per for each cushion,  and fabric for the outside covers. 

First make a full-size pattern of each different shape of 
cushion in heavy, brown wrapping paper. Transfer the pat­
terns to the foam using a soft pencil or blue chalk .  If you 
don ' t  have a band saw, the easiest way to cut polyurethane is 
with a fine panel saw or hacksaw. An electric carving knife 
will work, too. Support the foam on the edge of a piece of 
plywood , saw with light strokes along the lines, and keep the 
plane of the saw vertical . 

The Dacron batting gives the cushions some extra bulk and 
makes them less hard-both on the seat and on the eye . They 
are padded a little more on one side than on the other as fol ­
lows: Using the same patterns, cut out with scissors one piece 
of batting for each cushion . Lay this on the side of the foam , 
which , when in place , will be toward a person sitting in the 
chair (away from the canvas) . Next wrap each cushion , includ­
ing the ends, once around with the batting. You may want to 
keep this in place with a spray glue (foam or fabric adhesive) 
while making the muslin undercovers. To cover the ends of 
the foam ,  either cut the batting over-wide and fold it over the 
ends, like wrapping a parcel , or cut separate pieces of batting 
and spray-glue them in place. 

Undercovers - Muslin undercovers are essential . Without 
them it is practically impossible to remove and replace the ' 
outer, or slip , covers , for cleaning. Inner and outer covers are 
made in the same way: twO panels joined by a strip (called 
boxing) that runs around the edge of the cushion .  

Lay the original patterns on a piece of newspaper and then, 
with a felt pen , draw a line around them. Draw another line 
'h in. outside the patterns and a third one 1f2 in. outside that. 
Cut around the outside line. Using these new patterns, cut 
OUt twO pieces of muslin for each cushion . Next , cut the box­
ings , strips 4 in .  wide and a little longer than the perimeter of 
the cushion . They don ' t  have to be one piece. 

If you are an old hand with a sewing machine, machine­
stitch the covers directly, sewing 1f2 in .  in from the edge of the 
material (the middle line of your pattern) . This is best done 
by putting a piece of tape as a guide on your sewing machine 
1f2 in .  from the needle. Sewing the boxing to one panel all the 
way around and then,  starting from one corner, sew the other 
panel . If you are a novice, pin or hand-stitch (baste) the 
covers before machining. Leaving one long edge unsewn , 
turn the covers inside OUt and insert the wrapped foam . The 
loose edge is turned under and blind-hemstitched by hand. 

Fabric - As in choosing a wood , certain criteria apply when 
picking fabric for the outer covers. Leaving aside matters of 
color and pattern , you must choose a fabric that is strong 
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enough. It must not stretch in use-wh.ich means a tight 
weave-or shrink when washed , or wear too quickly. Think of 
the climate, too. Wool is fine in Vermont, but it would be 
a poor choice for the heat and humidity of a Washington 
summer, where linen or heavy cotton would be preferable.  
Remember that light colors need cleaning more often, blues 
fade in bright sunlight, and some synthetics not only can 
melt but are flammable. The chair will require 5 yd . of 30-in . 
to 36-in .  material , the sofa 8 yd. If you use 48-in .  or 54-in . 
material , the chair will require 4 yd . of material , the sofa 
6 yd. The undercovers will require roughly the same amount 
of muslin.  Make sure the material is preshrunk .  If it is 
not, you must wash it once to shrink it .  Ironing makes the 
sewlOg easier. 

Outer covers - Taking the same newspaper patterns that 
were. used for the muslin covers , cut !fJ. in . off the perimeter 
(to the middle line) all the way around. Then pin the patterns 
to the fabric and cut out the panels as before, together with 
enough 4- in .  strips for the boxing. The innermost line on the 
pattern is now the one to sew on. 

The alert reader will notice that the muslin-covered 
cushions are !fJ. in . bigger than the outer covers . Like putting a 
sausage in its skin , this helps keep the outer covers tight and 
free from wrinkles. Wrinkles in the muslin will not show 
through-the muslin is too thin . 

The inner and outer covers are made exactly the same way, 
the only complication being the zipper. This must be put 
where it won ' t  show, and the best placement is indicated on 
the drawing. To install the zipper, take a piece of boxing 1 in . 
longer than the zipper and fold it in half lengthwise, making 
a crease. If it won ' t  stay creased , iron it. Lay the zipper down 
on the crease so that the zipper teeth are just level with the 
folded edge of the boxing. Pin or tack it in place and then 
stitch it using the zipper foot of your sewing machine. Now 
take another piece of 4- in .  boxing, crease it lengthwise, and 
stitch it to the other side of the zipper. You should now have 
a 4- in .  strip of boxing, double thickness, with a zipper run­
ning neatly up the middle. 

When sewing this piece of boxing to the side panels, re­
member to face the zipper in . Then,  when the cover is turned 
inside out, it will be on the right side . A professional up­
holsterer covers the two ends of the zipper by overlapping the 
adjacent boxing. Or you can simply join it with a neat seam. 

It is a good policy to sew the seams twice, once along a line 
112 in. from the edge and again as near to the edge as you can 
manage. This prevents the material from unraveling at the 
seam if it is roughly laundered . 

This chair and sofa have never been made in quantity but 
the design could easily be adapted for production by ma­
chine. This is because there is no hand-shaping, boards do 
not have to be selected for color and grain , and most of the 
joints can be cut by machine. The design could be further 
simplified by using only one thickness of stock ( 1%  in . ) ,  
which would cut the number of  separate pans in half. Bridle 
joints lend themselves to machine production but I would 
replace the mortise-and-tenon joints with stub mortises using 
allen-head machine screws and T-nuts. The whole piece could 
then be shipped knocked down and easily reassembled . The 
canvases could be made in quantity and enclosed with plenty 
of lacing and suitable instructions in several languages. 
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Perhaps someone would like to take this up? 0 

Cowhide for Chairs 
One skin seats six or seven 

by Jim Richey 

In the old Texas tradition , R. W. Fiedler covers his chair 
seats with cowhide. Recently, he cleared a spot on the floor 

at the back of his feed and hardware store in Bon Wier, 
Texas, and demonstrated the craft he has been practicing for 
about 2 5  years. If he hadn ' t  been interrupted to help an occa­
sional customer or to light up an ever-present hand-rolled cig­
arette, he would have finished a seat every ten minutes or so. 

Fiedler covers simple slat-back post-and-rung chairs that he 
buys unfinished from a small factory in Athens , Texas. 
"Strictly functional" is the best way to describe them . The 
chairs are made by installing dried rungs in green ash posts 
that gradually shrink, locking the chair into a solid , tight 
unit .  Curved " ladderback" slats are pinned into mortises in 
the rear pOSts. 

Cowhide is almost ideal for chair seats: inexpensive, easy to 
instal l ,  tough, and it "sits" better than wood. I will leave the 
question of its aesthetics to others. Properly cured cowhide is 
durable and outlasts rush and cane, the usual materials . In 
cattle country, it is  also abundant: Green hides may be ob­
tained from practically any slaughterhouse. The hide should 
be fresh and not salted , preserved or prepared in any way. 
Prices vary considerably, but $35 to $50 is typical . At a large 
slaughterhouse you can choose colors ranging from light grey 
to reddish-brown to black with mottled patterns of white. 
Winter hides have longer, thicker hair than summer hides . 

Before cowhide can be used for chair seats, it must be 
cured. Cured cowhide dries into a sinewy, stiff leather called 
rawhide . The procedure is simple but, as Fiedler putS it ,  
"messy and smelly . "  Cleaning the hide, which involves scrap­
ing away any remaining flesh and fat ,  is for the strong of 
stomach . Fiedler drapes the hide over a log or a fence rail and 
uses a curved skinning knife .  The process takes about 30 min­
utes. He then uses Borax to cure the hide. He throws a couple 
of handfuls of the powder into a tub of water, immerses the 
hide for about 10 minutes and sloshes it around.  After 
removing the hide, he lays it out flat and sprinkles a generous 
layer of Borax on the flesh side , rubbing it in .  He then hangs 
the hide in a dry place to "work . " After a couple of days the 
hide will have started to dry, but will still be limber. At this 
point it 's ready for chair seats. A caution-don ' t  let the hide 
dry out completely. If it can ' t  be used, store it in a freezer, 
then thaw it OUt when ready. After the hide has been in­
stalled on the chair and is completely dry , you can remove ex­
cess Borax with a brush or vacuum . The Borax treatment only 
preserves the hide; it does not tan it. The hide won ' t  end up 
soft and flexible like boot leather. 

Before starting the seats, Fiedler cutS a length of lacing 
thong. First he trims away the jagged edges and sharp points 
of the hide, so it is relatively even. Then he slices a contin-

Jim Richey, of Ponca City, Okla. , is Methods of Work editor 
of Fine Woodworking magazine. 



uous 'h-in .  wide strip three times around the whole perimeter 
of the hide-enough lacing for the six or seven seats that can 
be made from a single hide. 

To fit the seat, Fiedler throws the hide over the chair seat , 
adjusting it until he has a pleasing pattern and at least a 4- in .  
overhang on a l l  sides . Then he CUtS small holes for the front 
posts, enlarging them little by little until the hide slides into 
position on the seat. He then cutS the seat away from the 
hide, leaving an overhang on the front and sides , and a larger 
overhang at the back. The hide shrinks as it dries, so a 3 - in .  to 
4- in .  overhang is a safe minimum. Fiedler leaves the hide in­
tact around the front pOStS, in about an inch-wide strip . This 
simplifies the fitting by providing a reference point .  He 
notches the hide to fit it around the back posts. 

The hide is fastened to the chair seat by lacing it in place 
from the bottom with the thong. Fiedler uses three laces per 
side. He cuts lacing slots in the overhang about 1 in .  from the 
edge of the hide. They are parallel to the edge and about 112 
in . long. Fiedler CUtS the front and side slots first, saving the 
back for later. The length of thong needed can be deter-

Lacing diagram 

End lace 
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mined by wrapping the thong around the seat as many times 
as there are lacing holes on one side. Fiedler startS lacing by 
cutting a small slot near the end of the thong for a slip knot. 
He fastens the thong to one of the back side slots with a slip 
knot and then laces back and forth in opposing holes , like lac­
ing shoes, until the sides are completed . 

The back of the seat is then trimmed for the correct over­
hang, and lacing slots are cut . Passing the thong through the 
nearest slot in the front ,  Fiedler continues to lace until front 
and back are tight and completely laced . After taking up any 
slack in the thong, Fiedler ties it to the last lace slot with a 
loose double half-hitch . The whole process of fitting and lac­
ing the hide goes faster than it takes to tell about it. A couple 
of weeks later, after the seat has completely dried, Fiedler un­
ties the thong, takes up any slack and reties it permanently to 
the last lacing slot . 

Rawhide must have many other uses besides chair seats, 
but I can ' t  think of many for hide with the hair on . However, 
if the hide is cut into t�in strips and rubbed against a nail to 
remove the hair, it makes excellent shoelaces. 0 

From cured hide to durable seat: a lacing 
thong is cut from the hide in a continuous 
halfinch stnp (top center) .  The seat is posi­
tzoned by fitting the hide around the front 
posts (top nght), then it 's laced from side to 
Slde (left) and tn'mmed around the back 
posts (above) . Lacing continues from front 
to back untzl the seat is tzght. 
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Alternative Wood-Drying Technologies 
Solar energy and dehumidification 

Two-thirds of the energy used to manufacture lumber goes 
into drying it . Burning mill residue supplies only part of 

the energy used by conventional kilns; most of it is fossil fuel 
and electrical energy. In the United States, we use more than 
10 1 3  BTUs of fuel each year to dry lumber. Energy-efficient 
solar and dehumidifier kilns are important alternatives both 
to industry and to the individual woodworker. 

Drying green wood involves removing both free water and 
some bound water. Free water is water in  the cell cavities, and 
it evaporates relatively quickly and easily. But at the fiber sat­
uration point (30% for most species) bound water must be 
extracted from within the cell walls, and shrinkage begins .  If 
a board is dried too quickly, the moisture gradient between 
the surface and the core becomes too steep. Excessive surface 
shrinkage precedes internal shrinkage, causing stresses that 
can result in surface checks, casehardening or internal collapse 
(honeycomb) . Proper drying requires careful pacing and close 
control of both temperature and humidity throughout the 
process . (For more on water and wood, drying lumber and 
conventional kiln operation , see FWW 11'4 , Fall ' 76 ;  11'5 , 
Winter ' 76 ;  and 11'6 , Spring ' 7 7 . )  

Solar drying-Solar kilns are basically greenhouses that trap 
the sun ' s  energy and circulate the heated air through 

stickered stacks of lumber. Most solar kilns consist of a rigid 
framework with one slanted side facing south for maximum 
solar exposure. Within the kiln ,  or mounted on the slanted 
side ,  are collectors-either metal plates or some other mater­
ial painted flat black-to absorb energy. These collectors con­
tact a transfer fluid , usually air. Water-transfer systems have 
higher heat capacities, but require expensive pipe-embedded 
plates and more demanding maintenance. Because of the rel­
atively low temperatures required , because it is air that must 
ultimately be heated to effect the drying, and because of their 
simplicity and low COSt, i t  is generally agreed that air-transfer 
systems are more appropriate for solar kilns. 

The collectors must be covered with some transparent or 
translucent material that will allow solar energy to pass 
through to the collectors while inhibiting the escape of heat. 
The material should resist deterioration from ultraviolet 
light ,  weathering and heat . Glass is an obvious choice-Iow­
iron,  tempered glass is best, but more expensive than plain 
window glass. Glass requires substantial framing and expen­
sive replacement when broken .  A number of lighter, less ex­
pensive and , in some cases, more transparent materials have 
been developed specifically for solar-energy applications. 
They include Teflon and Tedlar solar films (Dupont ,  Wilm­
ington, Del . 1 9898) , a fiberglass material called Sun-Lite 

___ ---- Front collector-support frame 

____ ---- H igh-temperature-wound fan 

.r-----Baffle 

��",,�---I n take vent 

Guy rope 

--------Trench and sandbags for anchoring polyethylene tent ----

The Oxford ktln with rafters and polyethylene tent yet to be mounted, left, and in operation, right, is light enough to be carned by two or 
three people from one stack to another. It was designed for use in energy-poor countries. 
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(Kalwall Corp . ,  Box 2 3 7 ,  Manchester, N .H .  03 1 05) and ul­
traviolet- resistant polyethylene and polyester (S . U .N . , Box 
306 , Bascom , Ohio 44809) . The polyethylene commonly 
available from building-supply houses deteriorates in  ultra­
violet light and cannot be expected to last more than a year. 

The other important components of most solar kilns are a 
fan and vents . Temperature within the kiln can rise above 
1 50 of, so fans with plastic components that may melt should 
be avoided . Proper air circulation ensures that the lum ber will 
dry evenly and at the safest rate. A timer is generally used to 
turn the fans on during the day and off at night . I t  is impor­
tant that the relative humidity within the kiln be allowed to 
rise at night, to slow down evaporation from the wood sur­
face .  As moisture from the core continues to migrate to the 
shell, stress is relieved and the moisture gradient is kept mod­
erate. The most critical time is the first week; the kiln should 
be monitored daily (preferably in the afternoon when the kiln 
is hottest) , lest too rapid drying cause checks. Vents are kept 
closed at first or opened only a little, to keep moisture ex­
haust to a minimum and the humidity high . Moisture con­
tent should be checked regularly with a commercial moisture 
meter or by weighing a sample board . 

One smal l ,  permanent solar kiln has been described in 
FWW #7 , Summer ' 77 .  A cheaper, simpler, easier-to-contruct 
kiln has been designed by R. A. Plumtree at Oxford Univer­
sity in England .  It is portable enough for two or three people 
to move it from one stack of lumber to another. The design 
has been particularly effective in developing countries, where 
drying timber instead of exporting it unprocessed generates 
badly needed employment and revenue. It consists of two 
wooden frames, some sheets of corrugated aluminum painted 
matte black, a couple of fans and a roll of polyethylene that 
gets draped over the framework . 

One of the frames is a triangular truss that sits atop the pile 
of stickered lumber, the pile having first been covered with 
an insulating layer of particle board , then with half the sheers 
of corrugated aluminum. The other frame forms a slanted 
surface on which the remainder of the aluminum sheets lie. 
This frame is positioned on the side of the lumber pile where 
it will receive the most solar exposure. It includes a plywood 
baffle that houses the fans. The polyethylene tent is draped 
over the frame and made taut with guy ropes from the top 
periphery and sand bags around the bottom. 

Doors cut into the polyethylene-one between the stack 
and the baffle,  another at the rear of the stack-give access to 
the lumber for moisture-content readings. The fans draw 
fresh air through two vents cut on either side of the kiln in 

EDITOR'S NOTE: This article was prepared, wi rh  help from Roger 
Schroeder, from marerial published by rhe Foresr Products Lab­
orarory, Box 5 1 30,  Madison,  Wis. 53705 ; rhe Foresr Producrs 
Research Sociery, 2801  Marshall Court , Madison,  Wis. 5 3705 ; 
and rhe Department of Energy, Washingron,  D . C .  2054 5 .  Contact 
rhese agencies for more informarion on wood drying and solar 
energy. Orher publicarions serving as resources in solar rechnology 
include Harvest the Sun by Nick icholson (Ayer's Cliff Center for 
Solar Research , Box 344 , Ayer's Cliff, Quebec, Canada JOB I CO;  2 10 
pp. , $9 .95 ) ,  The Solar Age Resource Book, edited by Martin 
McPhillips (Everesr House, 1 1 3 3  6rh Ave. , New York, N . Y .  1 0036; 
242 pp . ,  $9 .95) , Solar Age magazine (Box 4934,  Manchesrer, N . H .  
03 108;  $20 for 1 2  issues) , and The People 's Solar Handbook (Solar 
Usage ow, Box 306, Bascom, Ohio 44809; 350  pp . ,  $ 5 . 00) . Solar 
kilns and dehumidificarion sysrems are undergoing continuing 
development. If  you've had experience building and using rhem , 
wrire and rell us abour it .  -R. M. 

Wengert kiln 
Paint all inside surfaces first 

with aluminum paint, 
then flat black. 

Batt i nsulation 

front of the baffle, and moist air escapes through a vent cut 
midway on the back side of the ki ln .  Velcro, a self-sticking 
material that can be bought in fabric stores, seals the doors 
and vents. 

According to A. Frederick Prins, professor of forest science 
at Oxford , a ki ln that can successfully dry 3 , 500 bd. ft . of 
3 - in .  oak over the course of an English summer was built for 
around $ 1 ,600 in materials. Prins says the Oxford kiln can be 
scaled down, at a considerable reduction in COSt , using only 
one fan ,  less polyethylene and fewer collectors. 

Another solar ki ln ,  developed and tested by Dr. Gene 
Wengert at Virginia Polytechnic Institute in Blacksburg, 
functions without metal collectors, an expensive component 
of most kilns. The plan calls for 2x4 stud walls covered inside 
and OUt with %-in. exterior-grade (CD-X) plywood insulated 
with batt between the layers. The south-facing roof is covered 
with two layers of fiberglass, plastic or glass. Wengert suggests 
the angle of the roof be 10 ° steeper than the latitude of the 
kiln ' s  location , which is between 30 ° and 50 ° in  the con­
tinental U .S .  Making it equal to the latitude gives best aver­
age exposure, but making it steeper improves winter perfor­
mance , and summer performance is best moderated anyway. 
Multispeed , high-temperature-wound fans, mounted in a 
baffle that sits on a plywood covering atop the lumber stack, 
can be controlled with timers or thermostats. Instead of metal 
collectors, Wengert paints the baffle , plywood stack-cover 
and inside walls first with aluminum paint ,  then with flat 
black. The aluminum paint acts as a vapor barrier against the 
plywood, and the flat black absorbs enough heat to raise the 
temperature within the kiln ,  without a charge of lumber, up 
to 100 OF above the outside temperature. A vent at the top of 
the north wall allows fresh air in and a vent at the bottom 
exhausts moist air, but the flow of new air is kept to around 
5 % .  As with most kilns, humidity is kept high in  the initial 
days of drying by keeping the vents closed . Doors in the east 
and west walls provide convenient access to the stack for 
moisture readings . 

Wengert says a kiln of this design , with a capacity of 1 ,000 
bd . ft . ,  can be built for as little as $500. Size is flexible ,  but 
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there must be at least 1 ft . between the walls and the stack to 
allow air to circulate, and the proportion of roof area to capac­
ity must remain at about 1 sq . ft . to 10 bd. ft . As with all 
solar kilns, performance depends on the time of year and the 
weather conditions, but in good drying weather Wengert has 
taken green oak down to 6 %  moisture content in 30 days. 

Both the Wengert and the Oxford kilns are open-flow sys­
tems that cycle air into and oUt of the drying chamber. As 
much as 25 % of the heat generated in a solar kiln can be lost 
in venting. A couple of kilns have been designed as closed 
systems, employing condensation rather than venting to elimi­
nate moisture . Condensation naturally occurs in solar ki lns as 
a resu lt of daily temperature fluctuations. I t  reduces degrade 
by relieving the stresses that build up in lumber as it dries. 

Timothy Lumley and Elvin Choong at Louisiana State Uni­
versity have designed and tested a closed-flow solar kiln that 
incorporates a modification of the traditional flatplate collec­
tor, as used in the Oxford kiln .  Their collector resembles a 
large box cut diagonally through two opposite corners, pro­
viding four surfaces instead of one for absorption . The diag­
onal surface is glazed , and vents located in the bottom of the 
box allow heated air to pass into the drying chamber. The de­
sign more than doubles the absorption area of a flatplate 
collector with the same amount of glazing. 

A further advantage of the box-type collector is that be­
cause each of its four surfaces is oriented differently, it will 
pick up solar radiation from different angles during different 
seasons or times of the day, and energy reflected off any one 
surface, instead of passing uselessly out through the glass, 
may be absorbed by another surface. The kiln tested in Loui­
siana has two box-type collectors, one above the stack and the 
other in front of it, and has a capacity of 2 5 , 000 bd . ft . I t  was 
constructed for half the COSt of a similarly sized conventional 
kiln and successfully dried lumber in only twice the conven­
tional-kiln time, and at a fraction of the operating Costs. 
Lumley and Choong believe their design may be commer­
cially competitive with conventional kilns, but that the 
gre�test potential for solar kilns is to replace air-drying before 
finally kilning down to 6 %  moisture content. Performance is 
too dependent on solar conditions to match the control pos­
sible in conventional kilns. 

lumley-Choong kiln 

Kalwall S un- l ite glazing 

Thermostatically controlled vents 

Lumber stack 
8x1 2x34 (25,000 bd. ft. ) 

B lack body plates 

.. ,---,���-...-.-i I---� ���=t=d �;:=L..C..'-"-"''-f--''-'"I'' 'f='--'-"-'-�-=!. h-c Treated 
Drain pipe 
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Gravel class 2 Polyethylene 
vapor barrier 20' 

/L poles 25' 

IE 36' -------;.1:>, 

Dehumidification-Both conventional and solar kilns dry 
wood by increasing the temperature of the drying air, which 
decreases its relative humidity, making it possible for it to 
take on more moisture as it is circulated through the lumber. 
The same principle can be inverted : The temperature of the 
drying air after it has circulated through the stack can be 
decreased until it reaches its dew point, when the water vapor 
evaporated from the wood condenses. Dehumidification is a 
closed-flow system that employs a heat pump to effect con­
densation and the drying process . A heat pump transfers 
thermal energy by compressing a volatile fluid in one section 
of its circuit (the condenser) , then piping it to another section 
where it is allowed to evaporate. The evaporator section takes 
on heat from the atmosphere; the condenser gives heat off. In 
a wood-dehumidification system, both the lumber stack and 
heat pump are in an insulated chamber. Fans draw air 
through the stack and past the evaporator section of the heat 
pump , Here moisture that the air has absorbed from the 
wood condenses on the cooling coils and is drained away. 
Now cool and drier, the air passes through the condenser sec­
tion , where it is reheated with the energy that was extracted 
from it in the evaporator section. The air is blown back 
through the stack warm and dry. 

The dehumidifier requires only half the energy of a con­
ventional kiln and reaches an operating temperature of 
around 120 °F; each pound of water condensed produces 
1 ,000 BTUs of energy. Still ,  this is a relatively low-tempera­
ture process and as such produces lumber with little degrade . 
The system is simpler to operate and maintain than a conven­
tional steam kiln and can require less initial investment. Can­
adian-based Merkara, Inc. (7290 Torbram Rd . ,  M ississauga, 
Ont.) distributes a dehumidification system called Westair 
that can dry 5 , 000 bd . ft . of green oak to 6 %  moisture con­
tent in 30 days. At $ 1 5 ,000 the system is about half the price 
of a comparable conventional kiln. Other manufacturers in­
clude Irvington-Moore (Box 40666,  Jacksonville, Fla. )  and 
Ebac Ltd . (Greenfield Industrial Estate, Bishop Auckland ,  
Co . Durham , England) . The latter sells a dehumidifier with a 
l ,OOO-bd. -ft .  capacity for $800, excluding the drying chamber. 
Unfortunately this product is not yet distributed in the U .S .  

Bu t  the fact that dehumidification uses half as much 

Advantages of box-type over flat-plate collector 

Box-type 
collector 

Black body plates 

4 staggered 50- in .  
7Y,-hp fans 

T reated class 1 
pole, 45 ft . 

� :;�'" WII/J////(
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Perpendicular collecting plates provide efficient 
incident angle for solar radiation in all seasons . 

Radiation reflected in a box-type collector can be absorbed by 
other surfaces. Reflected radiation in a flat-plate collector is lost. 



Typical dehumidification system 

Heat pump: 
Condenser 

Compressor 

Evaporator 

Ora in __ --'!r--;t$1 

I nsulated chamber energy as conventional kiln-drying must be weighed against 
the fact that it is electrical energy, which can be three to four 
times as expensive as fossil fuels. Also , for a heat-pump com­
pressor to begin operating, the ambient temperature must be 
at least 70 OF, necessitating pre-heating outdoor facilities . 
Most systems must incorporate an electrical coil preheater. 

As moist air from the stacks is cooled in the evaporator section of the 
heat pump, water vapor condenses out and is drained away. The cool, 
dry air (the relative humidity is high only because it is cool) passes 
through the condenser section where it is heated with the energy ab­
sorbed from it in the evaporator section. This lowers the relative humidity, 
and it is blown back through the stack warm and dry. 

Ultimately, comparing dehumidification with conven­
tional kiln -drying comes to a question of cost effectiveness, 
and the energy COStS at particular installations vary. Where 
electricity is cheap and for medium-sized lumber-drying 
businesses ( 1 ,000 to 1 ,000,000 bd. ft . 1  year) , dehumidifica­
tion is worth considering . But on the properties of individual 
craftsmen and enterprising woodworkers faced with the rising 
cost of conventionally dried lumber, greenhouse- l ike struc­
tures will be the more common sight .  0 

Drying Lumber in a Varnum 
by John Kelsey 

John Harra, who sells wood and tools, 
m akes cabi nets and teaches wood­

working, telephones me one day to claim he 
can dry lumber from dead green to 6 %  in a 
couple of weeks. He yammers on while I 
struggle not to laugh at this nonsense, but 
in the end he persuades me it ' s  worth tak­
ing a look. His shop is the I I  th floor of a 
Manhattan warehouse, where Harra turns 
out to be a burly redhead who walks on the 
balls of his feet, bouncy like a boxer. He 
won ' t  reveal the miracle yer , we have to go 
drink coffee and talk first . I sneak a peek 
anyway. It 's  two steel cylinders, both big 
but one more so, lying on rheir sides in one 
corner of the shop. There are cables, hoses, 
pipes and gauges all over the place. 

Harra explains that he is using technology 
invented in Europe about 40 years ago, still 
almost unknown here. The trouble with 
conventional drying systems is the heat re­
quired to make water into vapor, and the 
damage that it can do to the wood. Also, it 
rakes a month or two. Since in a vacuum 
water boils around 95 of. , why nor pop the 
wood into a vacuum;> That' s  those big cylin­
ders. The walls are 'h-in.  steel and they hold 
a vacuum in the 98% to 99% range. 

Even so, it still takes heat to vaporize 
water. The heat leaves the wood along with 
the vapor, JUSt like when you sweat, and you 
have to replace the heat to keep the process 
going. So the wood is layered on aluminum 
panels 'h in. thick, honeycombed by a man­
ifold to carry hot water from a nearby elec­
tric tank , the ordinary kind. 

Now the water is happily vaporizing from 
the wood inside rhis vacuum chamber, JUSt 
like it would in outer space, but the tank 
isn ' t  all that spacious. I t  quickly becomes a 
vacuum saturated with water vapor. So run­
ning alongside the lumber-and-heater piles 
are two refrigerated plates, cooled by a con­
ventional compressor mounted atop the 
tank . Some of the vapor is exhausted by the 

vacuum pump, and the rest condenses back 
into water on those cold plates. It runs down 
ro the floor of the tank and leaves through a 
one-way valve. Thus the humidity in the 
chamber stays an even 100% . The exhaust 
water smells like potent stuff, full of heart­
wood extractives, so Harra watered a potted 
tree with it .  The tree died. 

Harra is pretty enthusiastic now, talking 
about how the high humidity prevents the 
usual drying degrade of surface checking, 
casehardening and honeycombing. Further­
more, the low heat doesn ' t  shrink the wood 
as much as in an ordinary kiln .  He talks of 
taking green 4 / 4  maple and cherry down to 
the 6 %  to 8 %  range in 1 4  days, and East 
Indian rosewood from 1 8 %  to 8% in just 
fout days. I JUSt have to see this, so we go 
back to the loft . 

The big tank is 1 6  ft . long and 5 ft . high , 
holding almost 1 ,000 bd . ft . of lumber. An 
electronic control box on top-Harra 's  ad­
d ition to the basic European design­
monitors and conrrols rem perature and 
pressure. The near end of the tank is a 
hatch with a tiny glass peephole. The hatch 
is dogged tight with the kind of faucet­
handle clamps you see on portholes. I think 
abour old submarine movies while Harra 
lets air hiss into the smaller cylinder and 
twists off the clamps. Watching lumber dry 
is even less exciting than watching trees 
grow-the big kiln JUSt sirs there, irs pumps 
whirring now and then.  Harra drops the 
hatch and warm, wer, odorous mist wafts 
over me. I t ' s  not unpleasant, JUSt surpris­
ing. While my glasses defog, Harrra hauls 
out some 4-in.  squares of hard maple and 
some 3- in .  cherry planks. He fumbles with a 
moisture meter, jabs the electrodes into the 
wood and ir reads 14 % ,  down , he says, 
from green three weeks ago. Some band­
sawn forks JUSt lie there flat, showing none 
of the stresses you'd expect in wood dried so 
quickly. Later he shows me foot-wide planks 

of East Indian rosewood, absolutely check 
free. I am persuaded thar the thing works. 

Now here ' s  the rub :  rhis prototype kiln 
COSt more than $60,000. He plans to build 
one for $ 1 00,000 that will handle about 
1 2 ,000 bd. ft . ar a rime, near the maximum 
practical size, for the woods he importS. He 
dreams about having six or ten of these kilns 
hooked up in series and it starts sounding 
like madness again, until he points out the 
savings in rime and energy : a vacuum kiln 
can dry lumber about five times fasrer than 
a conventional kiln . If  a busy cabinet shop 
uses 1 ,000 feet of lumber a week, and con­
ventional kiln-drying adds abour a dollar to 
the cosr of every board foot,  a vacuum kiln 
could pay for itself in less than two years. 0 

Harra opens vacuum ktln. 
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A Barn for Air-Drying Lwnber 
Pennsylvania Dutch tobacco sheds inspire design 

by Sam Talarico 

About ten years ago I came across a huge red oak burl left 
I\.. to rot by lumbermen who had no use for this natural 
rarity. It led to more than a career in woodworking. I now 
pursue burls , roorwood and highly figured flitches. I have 
gathered thousands of board feet, involving many hours of 
searching, felling, hauling and sawing. I came to be known as 
a source of hard-to-find , special pieces. I stacked these 
treasures carefully with stickers, waxed the ends and protected 
them from the weather with roofing tin .  This worked until 
winter winds wreaked havoc. Too many times I found myself 
gathering the scattered tin to re-cover the stacks. Piling ce­
ment blocks on top caused another problem . Every time 
someone came for wood , I would have to uncover and unstack 
many piles to find just the piece or pieces to satisfy him. Al l  
of my lumber i s  bookmatched , so it took extra care to go 
through a stack. Numbering the pieces with marking crayon 
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as they came off the sawmill helped . But I needed a shelter 
for air-drying that would provide easy access to the piles I was 
constantly shuffling through. It had to be spacious, sturdy 
and as maintenance-free as possible. I wanted an attractive 
building with a character to suit its purpose, one that would 
harmonize with the existing buildings on the property. And 
it had to be economical and easy to build . 

Ideas for this barn came not from books or studies of con­
vection and ventilation , but from everyday farmers, mostly of 
the Mennonite and Amish sects, whose livelihood depends on 
getting a good price for their money crop, tobacco. Their to­
bacco sheds, sound and handsome structures found through­
OUt Pennsylvania and New England, are designed to generate 
and regulate air flow to el iminate fungus and mold ,  plagues 
also to the woodman trying to season green lumber. The pitch 
of the roof, for instance , not only beautifies the barn and 

The drying barn under construction, top left. The floor will 
be poured concrete, leaving a 6-in. gap below the siding for 
air to flow in. Open-ended gables wrll vent air out. A t  left, 
the completed barn . Four sets of doors give easy access to 
lumber racks in the front and flitch pzles throughout the 
lower level. Under front gable, above, stairs, deck and double 
doors proVide access 10 upper level. Hoist beam extends half 
way into length of building and is braced by 4x4s running 
obliquely into door framing. Swallow hole in gable serves no 
purpose, except for nice, ' as the Mennonites put it. 

Phoros: Jim P('ntll; lIIuslralion: Christopher Clapp 



Airflow through 
drying barn 

Gaps in floon·ng of upper level ensure airflow tf) dry burls and rootwood stored here. 

allows headroom upstairs; it also moves air better than a lower 
roof would.  The corrugated aluminum (traditionally tin) con­
ducts the sun ' s  heat, causing the air inside to rise . Fresh air 
is drawn in through a gap around the bottom of the barn and 
through spaces under the eaves. Openings under the gable 
ends serve as exhaust vents, and a 3x5 window in the top of 
the rear wall provides light upstairs. In a tobacco barn , long 
narrow doors, rather like louvers all around the building, can 
be opened and, in conjunction with the open-ended gables, 
provide maximum draft to inhibit mold and rot. For sea­
soning lumber, I didn't feel I needed as much draft . The 
eight wide doors on the side of the barn are mainly for access 
to the stacks, though in hot , humid weather, r open one or 
twO sets for added ventilation. They also provide adequate 
light without windows on the lower level ;  direct sunlight 
bleaches some woods and its heat can cause surface checks a·nd 
warp. A staitway on the front of the barn (easier to build than 
one inside, and it saved storage space) , two doors and a hoist 
beam under the gable provide access to the second floor. The 
barn is 20 ft. by 40 ft . ,  with the stairs added on to that ; it is 
23 ft . to the ridge. 

I am experienced in the old methods of mortise-and- tenon 
contruction , held together with oak or locust pins , but these 
methods are too costly and time-consuming for today' s  eco­
nomy. I compromised and used treated-pine pole construc­
tion with green oak framing, spiked and lag-bolted together. 
The lag bolts were old black steel ,  four 5-gal .  buckets of them 
in various sizes I found for $5 a bucket. Beware of the new 
zinc-coated ones. I ' ve had many bad experiences with their 
heads twisting off when you start to bear down on them . It ' s  
well worth hunting for the old black lag bolts. 

The fifteen main pOStS, 10 ft . apart, and the two extra 
POStS to frame the stairs and deck are 1 5 -ft. 6x6s resting on 
concrete footers surfaced exactly the same depth using a tran­
sit. Before uprighting them, the POSts are notched with saw 
and slick ("Working with Heavy Timbers , " FWW # 1 7 ,  
July ' 79) to receive the 2 x 1 2  rafter plate at the top and the 
2x 1 2  joist plate for the second floor 1 ft . below that. When 
the 4- in .  thick concrete floor was poured , I still had almost 
10 ft . of clearance below the second floor. The lower level has 
no sil l ,  joists or wooden floor. 

With the upper floor-joist plates bolted to the pOSts, braces 
are nailed flush with the outside of the pOStS to serve as nailers 

for the pine siding. At the top of the center pOStS a 6x8 girder 
runs the length of the barn . Two-by-eight joists cross the 
girder from plate to plate , and l x8 green oak flooring gets 
nailed on to make the second floor. The gaps that shrinkage 
produces in this flooring provide good air flow from the lower 
level of the building through to the top. 

The roof is composed of 23 2x6 trusses, laid out on a 1 5 / 1 2 
pitch. They' re put up on 24-in .  centers with poplar lath and 
I x6 pine diagonal wind bracing let into the rafters for sup­
port . The 6x6 hoist I added serves as part of the ridge pole. It 
extends 1 9  ft . into the building, braced into each truss and 
supported where it overhangs at the front by two 4x4s run di­
agonally back into 4x4 framing for the upper door.The alum­
inum roof is nailed on, and then the siding. Rather than 
paint this, I ' ve chosen to let it weather. I ' ve removed pine 
siding from barns well over 100 years old , and the boards 
were sound enough to be used in other constructions. 

After the siding is on, hanging the doors is easy. Basically, 
you frame each lO-ft .  opening between the posts with 2x l0s 
notched horizontally into the pOStS and braced with two diag­
onals. Cover these with sid ing, fasten your hinges, cut right 
down the middle and open the doors. It 's best to set your cir­
cular saw at an angle inward so the doors can open and close 
without binding. 

For lumber racks I framed OUt a l O-ft .  by l O-ft. area in each 
front end of the barn to be used for easy access to dimensional 
lumber and smaller flitches. I lapped horizontal 2 x6s into 4x4 
uprights and into the 6x6 pOSts. I stack my large fl itches on 
the floor throughout the rest of the barn on 4x4 blocks. Al l  
my shortest pieces, burls and rootwood I store upstairs. To 
add some extra storage I hung racks from the floor joists and 
POStS in the back center. I ' ve used all the space available and 
managed to keep things well enough in order to be able 
quickly to pull a particular flitch upon request. 

I ' m  very happy with this barn; it 's served me well , drying 
large and highly figured pieces with little degrade. It took me 
and my Mennonite neighbors JUSt seven days to build , except 
for the concrete and lumber racks, which I did later. It COSt 
me a little under $4 ,000 when we built it three years ago, and 
has required no maintenance to speak of since. 0 

Sam Talan·co makes furniture from his pnze flitches In 
Mohnton, Pa. 
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Sharpening Saws 
Principles, procedures and gadgets 

by Jules A. Paquin 

Ahandsaw is a tool with a blade of tempered steel in 
which teeth have been cut. Different kinds of saws are 

made to perform different functions. The number of teeth to 
the inch and their shape vary according to the work the saw 
has to accomplish.  The two basic woodworking saws are the 
crosscut saw, designed to cut across the grain of the wood , and 
the ripsaw, designed to cut with the grain . The crosscut-saw 
tooth cuts like a knife .  The ripsaw tooth cutS like a chise l .  

The teeth of a saw become blunt from regular use , particu­
larly from sawing hardwood . New saws have been shaped, set 
and sharpened by precision machines at the factory, but many 
saws can be improved , and old saws reconditioned, by fol­
lowing the step-by-step instruction offered in  this article. It is 
not always necessary to go through the complete sequence, 
but wherever you start , you should follow through the rest of 
the order. 

For regular maintenance it is a good idea to file the teeth 
lightly as soon as they have lost their sharpness. One or two 
filings of this kind will not affect the set of the teeth . Gener­
ally it will take three or four filings before resetting is needed . 
At this stage you can check the shape of the teeth. If the pre­
vious filings were done with care and attention, and the saw 
has not been misused , only setting and filing will be needed. 
If the teeth have been damaged or made uneven by excessive 
filing , it will be necessary to go through the five restoring 

Fig. 1: Jointing guide 

Measurements given in inches. 

File 

Teeth 

Saw Screw 
fixed with 

epoxy here 

To joint the teeth, place the saw in the bench vIse and a smooth mill 
file in the jointing gUIde. Hold the guide flat against the side of the 
blade and run the file gently over the top of the teeth. The saw vIse pic­
tured on the bench IS used in subsequent steps. 
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Crosscut saw with reconditioning apparatus. 

operations: jointing, shaping, setting, filing and honing. 
The only equipment you need is a saw set, an 8-in. smooth 

mill file and a fine-cut triangular file, slightly tapered and 
with 60· angles to match the angles between the teeth of 
most handsaws. The saw sharpening vise and various filing 
guides shown here you can easily make yourself. 

Jointing - This operation consists of filing the points of the 
teeth with the mill file to make them even or in line along the 
saw. The jointing guide (figure 1) will keep the file flat on the 
tips of the teeth and square with the blade. Run the file 
gently along the top of the teeth , holding the guide flat on 
the side of the blade. This cuts a flat on the tip of the teeth , 
which varies in width according to how far out of line each 
tooth was. Jointing must touch all the teeth but cut none 
down more than is necessary to bring them in line . If the 
teeth are very uneven and a considerable amount of jointing 
is necessary, you should alternate jointing with the next oper­
ation , shaping, otherwise the shape of the teeth may be lost. 

Shaping - This operation restores the tee�h to their regular 
form . Place the saw in the sharpening vise (figure 2) , the 
teeth close to the top so the thin metal will not vibrate when 
filed , and clamp the saw vise in the bench vise . Inserting the 
tip of a triangular file firmly on a tilting guide (figure 3) , file 
straight across the saw, at right angles to the blade . Note that 
there are two tilting guides, one for ripsaws and one for 
crosscuts. Shape first the teeth that have been leveled most. 
The jointed flats or brights on the tips of the teeth will be 
taken off in rwo stages: The triangulaT file will wear half the 
flat on one tooth and half the flat on the next tooth . Take 
care that the top of the tilting guide remain horizontal while 
fil ing and that the stroke of the file be perpendicular to the 
blade . Don ' t  file the gullet too deeply. To make the teeth 
equal and regular, often you will need to press more against 
the front of one tooth than against the back of the next tooth , 
or vice-versa. After shaping, all the gullets should be of equal 
depth , the front and back of the teeth at the proper angle and 
all the teeth the same size. Check by looking at the saw from 
the side. All the teeth will have been shaped from the same 
side of the saw and there will be no bevel toward the front  or 
back of the teeth . Before setting, rub both sides of the saw 
with an oilstone to remove the burr left by the file, and brush 
away any oilstone residue left in the gullets. 

Setting - The goal of setting is to make the kerf that the 
saw will cut wide enough so the blade will not bind . This is 
accomplished by bending ourward the upper part of each 
tooth . To work properly ,  a saw should have no more set than 
is necessary. Only one- third of the height of the tooth should 
be bent ,  producing a saw kerf that is a little less than one and 
a half times the thickness of the blade , thus the set on each 



Fig. 2: Sharpening vise 

iaws 

f.- in .  plywood 

Groove 
for backsaw 

Fig. 3: Tilting guides 

Crosscut saw Y.- in .  plywood_-..!:1:ii±�3-l 
,.-, ........ .,--, 

Screws 4 i n .  

- Saw at 75° for crosscut saw; 90° for ripsaw. r/�� 
- Make a groove at the center of one piece. Triangular file 
- Glue the two pieces back together. in vertical-sided hole 

Fig. 4: Saw set 

Saw tooth 

side should be one-quarter the thickness of the blade . Trying 
to bend the teeth toO much may break them off or cause a 
crack at the bottom of the gullets. Work in hardwood requires 
less set than work in softwood . 

Setting is done with a special tool called a saw set , which 
operates with handles like those of a pliers. The principle is to 
press the tooth with a beveled punch against a little anvil .  
There are several Styles of saw sets on the market. The most 
practical one (figure 4) does rwo operations simultaneously: A 
block presses and holds the sawblade on the anvil , and a 
beveled punch pushes the tooth ontO the inclined parr of the 
anvil .  The saw-set anvil is usually an adjustable wheel with 
numbers around it. These numbers correspond approxi­
mately to the number of teeth to an inch of the saw. Bring the 
number to the appropriate index mark, and the anvil is in  po-

Reconditioning a saw 
Process Aim Necessary 

Shaping is done with the saw in the saw vise and a 
tdting guide on the tip 0/ a smooth-cut tnfJngular file. 
The stroke should be level and at 90 · to the sawblade. 

sition to set all teeth to the same proper inclination. Set first 
the teeth that point away from you on one side, then turn the 
saw around and set the other teeth . Never reverse the set of a 
tooth .  When you are finished check to see that you have not 
missed a tooth. The set must be the same from end to end of 
the blade , otherwise the saw will not CUt straight,  but snakey. 

Filing - Filing sharpens the saw and is the most important 
operation in reconditioning. Depending on the point size of 
your saw, ?elecr a slim triangular file :  for 1 1  to 18 points per 
inch , a 5 -in . file ;  for 7 to 10 points, a 6- in .  file ,  and for 4 to 6 
points, a 7 - in . file .  

Except for differences in tilting and bearing angles, fi ling 
crosscut saws is the same as fil ing ripsaws. Mount the saw in 
the saw vise, the bottom of the tooth gullets \iI in. above the 
vise jaws and the handle of the saw to your right .  

For a crosscut saw, place the bearing guide (figure 5 ,  next 
page) on the top of the teeth , and the croSSCUt tilting guide 
(figure 3) on the tip of the file .  The bearing guide may be 
placed to the right or to the left of the tooth being filed , but as 
close as possible to it without getting in the way. It is a device 
with which to line up the file by eye and is moved along the 
saw as needed . Start at the toe of the saw and place the file in  
the gullet to  the left of the first tooth set toward you . The file 
should be parallel to the bearing guide, and the tilting guide 
should be horizontal . Push the file straight forward , holding it  
firmly at both ends. Exert slight pressure on the forward move­
ment, but l ift the file on the backward movement .  The 

Recommended 

1 .  Jointing To make the teeth the same height. If  the teeth have been seriously dam- After several filings ro make the 
aged by care)ess handling of the saw. teeth the same height. 

2. Shaping To resrore the shape of the teeth. If  the jointing has left a large flat rop If the flat on the teeth is not 
at the tip of some teeth. nearly the same. 

3 .  Setting To widen the kerf by bending alter- If you have done processes I and 2 .  After four or five filings not 
nate teeth in opposite direction. preceded by processes I or 2 .  

4.  Filing To sharpen the teeth . Processes I ,  2 and 3 are always 
fol lowed by filing. 

When teeth become dull .  

5.  Honing To remove the burr that appears on Highly recommended for deli-
the sides of the teeth. cate saw work. 
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\Saw kerf 
Bearing guide 

�--------------6 

Crosscut-saw filing is aided by a bean'ng guide on the saw and a tdting 
guzde on the file. Maintain consistent pressure for an equal number of 
strokes in each gullet, with a tooth set toward you always closest to the 
saw handle. 

stroke should be always horizontal. This operation will wear 
both the front of the tooth set toward you and the back of the 
preceding tooth set away from you . COUnt the file strokes and 
note the pressure you exert because you will have to repeat 
the same number of strokes and the same pressure all the way 
along . After the first gullet go to the third gullet, skipping 
the second; then go to the fifth ,  skipping the fourth; and so 
on every second gullet up to the handle. 

Turn the saw around so the handle is at your left .  Turn the 
bearing guide upside-down and the tilting guide around,  end 
for end . Work the other side of the saw in the same manner, 
starting at the toe and in the gullet to the right of the first 
tooth set toward you. After filing a few teeth on this side, 
check them . The fil ing should have brought the teeth to a 
fine point with a bevel to the front and to the back of each 
tooth.  Do not remove any more metal than is necessary to 
make the bevels meet at the top of the tooth . Continue filing 
along the length of the saw. 

A crosscut saw is filed well if you can slide a needle between 
the tips of the teeth without it falling. 

For a ripsaw (figure 6) , place the ripsaw tilting guide 
(figure 3) on your triangular file and fi le perpendicular to the 
face of the saw; rip teeth have no bevel .  A well- trained eye 
and hand can easily keep the stroke perpendicular without 
the aid of a bearing guide. File the first gullet, the third , the 

Fig. 6: Ripsaw teeth I 
F i I'� , • " • -=-=-

1 in .  
9 points = 8 teeth 

Handle-=:) 
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Fig. 5: Filing a crosscut saw 

Tilting gu ide 

Operator here- first position 

Saw handle 

Saw handle 

-� 
Tilting guide, '-, ---- turned end 

for end 

Operator here-second position 

Handle-=> 
Crosscut sawteeth 

fifth, etc. Turn the saw and file the other gullets so the filing 
will be uniform on each side; otherwise the saw.will cut on a 
slant. For ripsaw teeth , the alternation of the direction of the 
stroke and its evenness are the only differences between filing 
and the earlier operation of shaping. 

Honing - Filing leaves a burr or wire edge at the sides of 
the teeth. A burr won ' t  make any difference in rough work, 
but for fine work it is best to get rid of it. To do this, put your 
saw flat on your bench and run a fine oilstone gently against 
the teeth on both sides. Honing will also correct small ir­
regularities in setting. 

The angles I use are good . I have adopted them with satis­
faction . Bu t there are other workable angles and they should 
not be ignored . For a crosscut saw some prefer a bearing angle 
of 55 0, and others 60". Some prefer the handle end of the file 
about 10"  below the horizon . For a ripsaw some prefer a tilt­
ing angle of 8° instead of 0°. You can adopt the standards 
that best fit your needs, but when you have made your 
choice, be consistent .  Remember, though , you will have to 
alter the guides shown in the figures accordingly. 

Those who haven ' t  tried it think that maintaining a hand­
saw requires a lot of time, but this is not the case. Here is the 
time it took me to recondition completely a 24-in . croSSCUt 
saw, with 12 teeth per inch . The work, which was performed 
without haste, took only 47 minutes . Jointing and shaping re­
quired 1 7  minutes; setting, 8 minutes; and fi ling and hon­
ing, 22  minutes. If the same saw were to require only filing to 
renew the cutting edge, it would take no more than 12 to 1 5  
mlOutes. 

Take good care of your handsaws. When not in use, keep 
them in a tool rack that will protect them from damage. 
Wipe the blade frequently with a lightly oiled cloth . 0 

jules Paquin, 63, zs a wood pattern maker and an amateur 
woodworker. He lives in Laval, Quebec. 



Furniture Conservation 
Historic objects can outlast us all 

by Robert F. McGiffi"n 

Probably the greatest threat to furniture is man. Historical 
furniture is subjected to restoration abuse , misuse, dam­

age and disfigurement by well-meaning individuals who are 
undoubtedly very proud of their work. Most of my work as a 
furniture conservator involves correcting theirs. I have seen 
many pieces of furniture damaged by modifications or inade­
quate repairs . It is all too easy to pick up a hammer or saw and 
go to work. I recently treated a Hudson river valley kas (large 
chest) , c. 1 74 5 ,  whose shelves were originally large, single 
planks. At one point, probably within the last three decades, 
a section was cut out of one of the shelves to make room for a 
fire extinguisher, causing irreversible damage. 

I feel that with luck , a piece of historical furniture will out­
last all of us many times over, and we should do nothing to 
disturb it. Each of us should develop an attitude that we have 
no right to remove original material and evidence of an ob­
j ect 's history, even if we own the object. This includes the 
aged finish. Unlike paintings, where darkened varnishes, 
scratches and later additions are considered disfiguring , his­
torical furniture was designed to be functional , subjected to 
daily abuse and wear. Scratches, dents, stains and burns that 
may have occurred during its existence are part of its history. 

Many times a beautiful and secure patina is dissolved in a 
stripping vat or is sanded and scraped away, because the 
owner, dealer or custodian of the piece is trying to " recapture 
the beauty of the wood" or to " return the piece to its original 
appearance . "  No one knows exactly how the piece appeared 
when new, although laboratory analysis may indicate what 
type of finish was used . We may even have some idea of the 
concentrations, but cannot tell for certain how the stain 
and/ or the finish saturated the newly made object. We prob­
ably can ' t  tell the degree of gloss or dullness that the finish 
originally had. Seasonal changes have made joints and mold­
ings expand and contract, causing them to reach an equi­
librium that is slightly different from when new .  How about 
scratches, dents, abrasions and checks? Most can be mini­
mized or camouflaged, but not all . Dents and scratches 
usually cause a traumatic shock to the wood fibers, obvious 

Kas was irreversibly damaged when a section of one of its shelves was 
cut out to make room for a fire extinguisher. 

Hudson river valley kas, c. 1 745. 

under a microscope. What would be gained by removing a 
burn from a tabletop, caused by a trivet or kettle placed there 
sometime in the 1 8th century? Wouldn ' t  a patt of history be 
removed if the table 's  finish, along with the burn , were 
sanded or stripped away? I am not saying that today ' s  ciga­
rette burn on a piece of antique furniture is adding to its his­
tory-a modern burn is disfigurement, because the piece 
should be preserved from daily wear and tear. 

Care of historical furniture - The treatment of the kas 
(photo, above) involved replacing the separated shelf por­
tion, and a general cleaning. But this treatment won' t  work 
on all furniture. When you apply the fol lowing procedures to 
your own furniture , act with caution. 

First, the surface of the kas was vacuumed with a soft brush 
attachment. Had there been cleaving veneer or upholstery, a 
piece of window screen ,  with all four edges covered with tape, 
would have been held between the object and the brush , to 
keep pieces of veneer or fabric from being pulled into the vac­
uum. To test the finish, a cotton-tipped applicator was damp­
ened with distilled water and gently rolled over a small ob­
scure area. The applicator picked up surface grime and didn ' t  
soften the finish . Whitening, which tells that the finish is re­
acting badly to water, did not occur after the area dried for a 
few minutes. Whitening may not be easily reversible-if it is 
visible, remove it, if possible, using the method described 
later, and continue cleaning not with water but with solvents. 

A bucket was then filled with clean room-temperature dis­
tilled water, and the water applied with a clean , dampened 
(not dripping) sponge, by working in small areas and not rub­
bing too hard . The areas were dried with soft toweling to ab­
sorb any remaining moisture, then the entire process was 
repeated with clean water. The kas stil l  had grimy area re­
maining, so we repeated the same steps with one teaspoon of 

Robert F. McGtfji"n, 36, is conservator of the Collections Care 
Center, Bureau of Histon·c Sites, Waterford, N. Y. The Cen­
ter is responsible for 35 state historic sites in New York. 
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Nails and screws where there 
were none onginally can restnet 
wood movement, causing checks, 
or splits and disfigun'ng holes. 

detergent stirred into a gallon of water. Use either a commer­
cial woodwork detergent such as Soilax , or the anionic con­
centration , Orvus. Rinse away any detergent residue with a 
sponge dampened in clean water. We waxed the kas with a 
formula I will describe later. If you still have grime, further 
cleaning is possible with solvents. However, improper use of 
solvents can cause irreversible damage, and solvents are not 
safe for all finishes. The safer solvents are paint thinner (pre­
ferably odorless) , turpentine and benzine (sometimes called 
petroleum benzine or VMP naphtha) . Benzine is not 
benzene , which is toxic . Use these solvents in a well-venti­
lated area with no open flames or electrical sparks. 

To test the solvent, dampen a cotton-tipped applicator 
with it, wring it OUt and roll it over a small portion of the 
grimy area. A lot of solvent on the surface can slow dow·n 
evaporation and may soften the finish below the grime and 
wax, as well as surface wax, so be sparing.  After removing 
some of the grime and wax from the test area, apply more sol­
vent, making sure it is not softening the finish. Continue 
working in small areas with the cotton- tipped applicator and 
immediately dry the area with a soft , clean rag. At this point 
you have to decide if you are going to continue your grime 
removal to the point of removing old wax build-up from the 
entire piece of furniture. 

Veneer cleavage - If there is veneer cleavage, you may be 
able to apply some glue under the veneer with a small brush. 
If you have a syringe, inject a little distilled water under the 
cleavage, clamp the area and wait a minute or so to let the 
original glue soften . Remove the clamp and wipe up any 
water that runs out on the finish . Dilute some hide glue 50% 
with distilled water and inject i t  under the veneer until i t  runs 
out. Wipe up the excess, then clamp. I prefer wooden cam­
action clamps , such as the ones made by Klemmsia . 

If you don ' t  have proper clamps , hold the veneer down for 
about 24 hours with tape or a weight. Shield the veneer from 
the clamp surface with a small piece of Plexiglas, to keep the 
clamp from adhering to the wood and to prevent denting. 
Waxed paper will also shield the clamps from the glue. After 
the glue has dried, the Plexiglas may be stuck to the surface, 
but a gentle push from the side will pop it loose. Use hot hide 
glue or liquid hide glue, such as Franklin ' s .  They are soluble 
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in water, easily removed many years later and similar to the 
glue used when the furniture was made . 

Don' t  be fooled by white polyvinyl acetate emulsion glues. 
A lthough they are soluble in water when they come from the 
bottle, they are less so after aging. On drying, they form a 
continuous film by fusion of the polymer droplets present in 
the emulsion . They also penetrate deeply and once in, are 
almost impossible to remove. If you repair using a white glue 
and are dissatisfied, or someone wants to reverse it later on ,  
damage could result .  If  a treatment involves reconstruction 
and perhaps the replacement of a missing primary support, 
such as a leg, hot hide glue is strong enough , yet reversible. 

Wood fillers, losses and separated elements - If you 
have losses, or holes, don ' t  plug them with commercial wood 
fillers. They won ' t  look like wood and may shrink or fal l  out 
during the seasonal dimensional changes of the wood . If 
someone tries to remove them , damage may result to the sur­
rounding areas. Under no circumstances should a separated 
element be reattached with nails and screws where there were 
none originally . Not only are they hard to remove, but the re­
striction of the movement of wood results in checks or splits . 
They also leave .disfiguring holes after they are removed. 

For a small area, say a nail hole, I often use a pigmented 
wax stick that matches the wood . If the loss was caused by a 
screw head, you can cut your own plug from new wood of 
similar grain .  Dowels or some commercially made tapered 
plugs won ' t  camouflage the loss unless it is in end grain .  

I f  the loss i s  more extensive, let i n  a patch. Obviously, this 
is time-consuming. I do not remove original material around 
the area to be filled unless it has jagged edges or splinters. I 
first find a piece of the same kind of wood with similar figure. 
Various methods, such as rubbings or measured drawings, are 
used to transfer the loss configuration to the new wood. The 
patch is then cut out and shaped. 

At this point, I test stains and finishes on the waste portion 
of the new wood until I can duplicate exactly the original ap­
pearance. Sometimes I can finish the patch before pressing 
and gluing it into place. If the color is wrong, it is safer 
to find out before the patch is attached. Usually, the patch 
is fixed in place , the profile is leveled off, and then the 
new color and finish are applied to match the original sur­
rounding area. 

Finishes - After cleaning and repairing, you may want to 
apply a new finish over the old . Instead of applying varnish, 
shellac or lacquer over the original, I usually prefer to use 
wax. Wax protects , and is easy to apply. It can look like a 
shellac finish, is generally harmless and can be removed at 
any time. I formulate my own wax recipe and you can do the 
same. It contains two parts Cosmolloid BOH (a microcrys­
talline wax) and five pans odorless paint thinner: for exam­
ple, 20 gm microcrystalline wax and 50 ml paint thinner. 

Weigh the Cosmolloid and melt it in a double boiler, 
bringing the water to a boil on a hot plate , not over an open 
flame. Keep checking the water to make sure it hasn ' t  all 
evaporated. Work in a well-ventilated room. The wax may 
take about 45 minutes to melt. When most has melted, pour 
the thinner into a glass jar large enough to hold both the wax 
and the thinner, and place the jar in boiling water to warm 
for a few minutes . By now all of the wax should be melted . 
The thinner is heated so that when the molten wax is added it 



won' t  gel and form a lumpy mixture .  Quickly pour in the 
wax. Remove the jar from the heat and let it cool .  Apply the 
wax once every year or twO, but dust the object once a week. 
Store the wax jar in a warm area. 

You may wish to use another recipe if you don ' t  have a 
double boiler, or simply don ' t  wish to play around with hot 
materials. Use two parts by weight of wax plus five partS sol­
vent . Simply place the wax in a jar and add the solvent. Keep 
tightly covered until a homogeneous mixture has formed. 
This may take several days with periodic stirring by rotating 
the jar, and it may be necessary to add a little solvent from 
time to time to keep the wax soft . 

To apply, put a small amount on a soft cloth and rub in .  If 
it seems to go on a little hard (some objects can ' t  take hard 
rubbing because the joints might be loosened) , dip the cloth 
in a little odorless thinner. Rub in a circular motion,  followed 
by strokes in the direction of the grain .  Do not overload the 
cloth with wax, which can cause the surface to remain sticky. 
Let the solvent evaporate a few minutes after the wax has 
been applied to the furniture, then buff in the direction of 
the grain with a clean,  soft , l intless rag. You may want to 
buff again after 24 hours, after more solvent evaporates. 

The wax formula may remain sticky for several days and 
therefore may not be appropriate for a piece of furniture that 
has daily handling. A useful product is Renaissance wax, 
which I recommend both because I know its ingredients and 
because it doesn ' t  remain sticky. It 's hard to buff on large 
areas, however, and will streak . Dampen the cloth in odorless 
thinner to overcome this . While polishing, watch for loose 
pieces of veneer, moldings or hardware that may be pulled 
loose, bent or broken by the cloth . In general ,  most conserva­
tors try to avoid commercial products because they can con­
tain materials that , on aging, may undergo changes in color 
or transparency and become inseparable from the object to 
which they are applied . The Cosmolloid mixture and the 
Renaissance wax are not panaceas, and if there is wax build­
up already on the surface, either may soften it and the surface 
could remain sticky. Wax build-up should be removed. 

I would not use polyurethane varnishes on historical furni­
ture . They are good moisture barriers, but never apply them 
over an original finish, because they are irreversible. 

Avoid recipes for "feeding" the finish, a term from old 
wives' tales and 1 9th-century restorers' recipes. Feeding 
recipes , found in many books , often contain l inseed oil ,  an 
irreversible drying oil that penetrates the surface, saturating 
the original finish or pigment particles. In a few years when 
the object becomes darker and darker, someone will try to re­
move it and may discover he must either leave it alone or 
destroy much of the original finish. Linseed oil changes 
chemically as it dries, forming a tough, hard film .  

Some books suggest inpainting losses o n  painted furniture 
with oil paints , but never apply anything to painted surfaces. 
Oil paints discolor and are irreversible except by methods that 
may harm the original . Painted surfaces can be complex, and 
only someone with conservation experience should deal with 
them . Beware of "cure-ails . " What may work for one treat­
ment may be the opposite of what works for another. By not 
fully understanding the chemical and physical properties of a 
particular paint film, damage may result .  

Furniture hardware - I don ' t  use commercial emulsion­
type brass polishes for hardware on historical furniture 

Sloppy application 0/ brass polish can damage a finish. White 
matenal around edges 0/ pull is brass polish residue. 

because repeated use can damage the hardware and , if you ' re 
not careful ,  the finish on the wood as wel l .  I also stay away 
from copper brighteners or dip cleaners, the old home recipe 
of vinegar and salt, and steel wool or buffing wheels. 

I use rubbing, isopropyl or ethyl alcohol to clean brass 
hardware , cleaning it on the object if the brasses appear 
original . If I can , I slip a piece of aluminum foi l  behind the 
brass to protect the wood, then wipe over the brass with a 
dampened cotton-tipped applicator to remove greasy finger­
prints and allow a protective brown patina to form. 

Whitening of finish - Water, condensation from a glass, 
or a fast-evaporating commercial cleaner can give the fin ish a 
milky-white appearance , but this is one area where we can 
rely on home remedies, moderately used . Try a little cooking 
oil mixed with cigar or cigarette ash . Rub on the whitish area 
with your fingertip for a short time, then wipe the area dry 
with a soft rag. If that doesn ' t  work, try a little of the same oil 
and a small amount of whiting, pumice or rottenstone, or try 
wiping the area briefly with a little alcohol on a rag with your 
fingertip or cotton-tipped applicators. Be careful ,  because the 
alcohol may soften the finish , and can actually remove a 
French polish . If this happens, leave the area alone for a while 
to give the finish a chance to reharden . Any of these 
treatments may get rid of the white, but may make the area 
glossier than its surroundings. If this happens, rub a little 4 / 0  
steel wool in  the area. Pull off a small amount of fine 
steel wool from the pad and wrap it  around a round wooden 
stick from a cotton-tipped applicator or toothpick.  This can 
be followed by an overall waxing of the piece . 

These treatments may also work on dark stains or burns , 
but make sure that the stain or burn is not relevant to the ob­
ject 's  history. If the burn is recent,  such as from a cigarette, 
use the same methods described for white rings. It may be a 
l ittle deeper though and you might have to resort to 4 / 0  steel 
wool with a little turpentine or paint thinner. The finish will 
be destroyed in the area so you can tone with stains, or 
sometimes you can get by with acrylic emulsion paints or 
watercolors. Take a fine camel-hair brush and reapply a finish 
of shellac only in  the damaged area. You may need to blend 
in the new shellac with 4 / 0  steel wool and wax. 0 
EDITOR'S NOTE: Orvus derergent ,  Cosmolloid SOH and Renaissance 
wax are available ar Talas, 1 04 Fifrh Ave . ,  New York, N . Y .  1001 1 .  
Pigmented wax sricks are available from Mohawk Finishing Products, 
Amsrerdam , N . Y .  1 20 1 0 .  
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Shop Math 
With a little help from Pythagoras 

by C. Edward Moore 

Y
OU can use shop geometry without knowing why it works, 
but you will be able to solve more real-world problems if 

you understand the basic principles. Our point of departure is 
the right-angled triangle and the theorem of Pythagoras. The 
terms " right , "  " square , "  and "90°"  all mean the same thing. 

Ll The symbol e , the Greek letter 
theta, designates any angle.  In 
figure 1 ,  we swing an arc of ra­
dius c whose center is on line L2 
so that it cuts through line LI in 
rwo places . This results in  two 
triangles. By definition , when­
ever the two triangles are sym-

Ll metrical (a = a '), the lines LI 
and L2 form a right angle. 

You use this understanding in  reverse to construct a right 
angle, anywhere you want one (figure 2) . First draw the base­
line LI and mark the point x where you want the corner (ver­
tex) of the right angle. Set a compass to any convenient radius 
(a) , PUt the point on x, and mark points a and a '  equidis­
tantly on either side of x. Now enlarge the compass setting, 
again by any convenient amount  (c) and scribe intersecting 
arcs above LI , from centers a and a '  . Connect the point thus 
found with x. 

The theorem of Pythagoras tells us that if e is a right angle , 
then a2 + b2 = c2 and conversely if a2 + b2 = c2 , then e is a 
right angle. The best-known example of this is the 3-4-5 right 
triangle (figure 3) , where 32 + 42 = 52 .  Carpenters have used 
the 3-4-5 triangle, or the 6-8- 1 0  triangle, to square frames for 
centuries. With a knotted or marked rope and stakes, it is the 
way to lay out the corners of a building. 

The circle is a set of points that all lie the same distance 
from a fixed point ,  the center. We create this relationship 
simply by setting a compass or trammel. On a grid of squares, 
with horizontal coordinate x and vertical coordinate y, we 
have the equation X2 + y2 = r2, because of Pythagoras. Al l  the 
values of x and y that produce the same value for r lie on the 
same circle (figure 4) .  

Drawing a. n�ht dn�1e.. 
Xl 
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figure 3 
Pyth�Dras' theor�rn 
d.� +bz� cL 

Problem: Fit a circle tangent 
to a line and passing through 
points P and Q, which are a 
units from the line and b units 
apart (figure 5) . This arises , for 
example, in designing an arch­

L 

p !>Iz Q 

n�lJxc 5 
A-n arc tangerrt 

&0 a line. 
top door, when the end-points and height of the arc are 
known, and it is necessary to find the center. 

Solution : Any tangent to a circle is by definition perpen­
dicular to a radius. Thus the center of the circle will lie on a 
line drawn at right angles through the midpoint of the line 
PQ. Pythagoras shows that 

so 

( b )2 b2 r2 = 2 + (r - a)2 = 4 + r2 - 2ar + a2 , 

b2 b2 a 2ar = -
4 
+ a2 and r = - + - . 

8a 2 

This equation may be more useful in the form: 

b2 + 4a2 r =----
8a 

It can be transformed to find the third parameter of a circular 
arc when any rwo are known, that is, the width b can be 
found if you know the radius r and the height a, or the height 
a can be found if you know the radius r and the width b: 

b = 2V a(2r - a) a = r - V r2 - (+b)2 

These relationships apply where a is less than half of b ,  
the same as  saying that line PQ i s  in the top half of  the circle 
in figure 5 .  When the line moves below the circle ' s  diameter, 
the last equation becomes 

a = r + V r2 - (+b)2 

When working equations like these on an electronic calcu­
lator, you must either become adept at moving results into 

figu.rc 4 
The circic 



and out of the calculator memory, or else keep running notes 
with pencil and paper. In general, you start inside paren­
theses and work outward. For example, to solve for a, the 
height of an are, when the radius r and width b are known, 
you would first find "h. of b, square it ,  and store the answer. 
Square r and subtract the previously stored result ,  then find 
the square root of this answer. Finally, subtract from r. 

A useful property of the circle is the fact that if a triangle 
PQR is drawn with its long side on a diameter and its vertex 
touching the edge of the circle, that vertex will be a right 
angle . We can verify this by drawing the circle with its center 
at 0 on rectangular coordinates, and applying Pythagoras' 
theorem (figure 6) , after showing that (PQP - (PRP = (QRp. 
We know that wherever on a circle P is, the location of P can 
be described by coordinates x and y, and X2 + y2 = r2. Since 
length QR = 2r, then (QRF = (2rF = 4r2. We also know that 
(PQp = (r- xp + y2 ,  and that (PRp = (r + x)2 + y2 .  Thus 
(PQP + (PR)2 = (r - xp + y2 + (r + x)2 + y2 .  If you do  the 
algebra you ' ll find that (PQP + (PRP = 4r2, and we already 
found that to be the square of length QR. Thus the triangle 
PQR is right-angled (8 = 90°) : a diameter and any point P 
elsewhere on the circle always determine a right angle . Con­
versely, the legs of a right angle whose vertex is on the circle 
always cross the circle at the ends of a diameter. 

Problem: Find the center of a circle or disc . 
Solution: Place the right angle of a square or drafting tri­

angle on the circle, and mark where the sides of the square 
cross the circle. Rotate the square about a quarter of a turn 
and again mark where it crosses the circle. Draw the two 
diameters you have thus located . They intersect at the center 
of the circle (figure 7) . 

This relationship can be used to verify whether a trough or 
semicircular cutout is in fact semicircular-just put the vertex 
of a framing square into it (figure 8) . If the vertex and sides of 
the square all touch,  the cutout is exactly half a circle. The 
relationship is also another way of constructing a right 
angle-draw a circle passing through the point where you 
want the right angle to be , draw in a diameter, and connect 
the ends of the diameter to the point .  

Several recent Fine Woodworking articles have referred to 
proportional division by parallel lines . It is the way shaper­
knife profiles are derived, and a way to divide boards for 
dovetailing. Suppose lines L" L2 and L3 are parallel and lines 
M, and M2 intersect them as shown (figure 9) . The resulting 
line segments are proportional , that is, 

� _ � � _ a2 and _a_,_ = _a_z_ . 
a2 - bz '  b ,  - bz ' a ,  + b,  a2 + b2 

Problem : You have a line divided into two unequal partS. 
You want to divide another line of different length into the 
same proportions, that is, locate Q2 below. 

Solution: Draw an auxiliary line through Q, at any conven­
ient angle and beginning at Q" mark on it lengths P'P2 and 
P2P3 . Then place a straightedge and drafting triangle so that 
an edge of the triangle connects P3 with Q3 . Hold the 
straightedge in place and slide the triangle along it  to P2 • A 
line drawn here will be parallel to P3Q3 , and thus locates Q2 
(figure 1 0) .  

I f  you wanted to divide a line into five equal partS, you 
would use the same strategy: draw the auxiliary line, and 
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measure five equal, but convenient ,  intervals along it .  Then 
use the square-and-ruler method to drop parallels from these 
points on the auxiliary line to the line you want to divide 
(figure 1 1 ) .  

Practical applications: You want to rip a board into n equal 
strips, for example, five strips. First make a test cut into scrap 
and measure the width of the kerf. Then mark off four kerf 
widths from one edge of the board. Start a ruler at this point 
and incline it until it crosses the other edge at some multiple 
of five.  Mark at the fourth multiple, and measure squarely 
from there to the edge (a in figure 1 2 ) .  The width a is the 
distance from the rip fence to the inside of the sawblade. 

A related problem is marking off threads on a cylinder, as 
for a twist carving. My version is the laminated pine table , 
shown in figure 1 3  without its round 1f2-in . glass top, carved 
from a cylinder 1 7  or 1 8  in . high and 14 or 1 5  in . in diameter. 
I wanted the thread to go around three times , so I wrapped a 
string around the cylinder three times , and cut it off there. 
Next I cut a piece of brown paper the same length as the 
string, and marked off the height of the cylinder on one 
edge. Then I cut along the line from the corner to this point, 
making a long triangle, which I wrapped around the cylinder, 
its bottom edge aligned with the bottom edge of the wood , 
and marked along the long side of the triangle as I went .  

Here is a brief introduction to trigonometry, the study of 
relations between the sides and angles of triangles. Trigonom­
etry is sometimes seen as a fearful creature, but with an elec­
tronic calculator and a note of the basic relationships , you can 
tame it for shop use . 

Suppose you start with some angle a (the Greek letter 
alpha) and complete the triangle as shown (figure 1 4) so that 
side c is opposite a right angle. The side of the triangle op­
posite a right angle is called the hypotenuse. Now, no matter 
how large or small the triangle is drawn,  the ratios a/c, b/c and 
b/a are fixed numbers. They are completely determined by 
the angle a. These ratios are given names: sine , cosine and 
tangent. We write 

. b opposite side slna = -- = --;.'-"-------
c hypotenuse 
a adJ' acent side cosa = -- = ---;--"-----
c hypotenuse 
b opposite side sma tana = --= --"�----:-:--
a adjacent side cosa 

Pythagoras shows that (sina)2 + (cosa)2 = b2/C2 + a2/c2 = 1 ,  
since a2 + b2 = c2 . 

Problem: Suppose it is necessary to mark off an angle of 
1 5 0  from the vertex P, where the length PQ is 1 3  in . That is, 
find length b in figure 1 5 .  We know that tan l 5 °  = b/1 3 .  From 
the calculator or from tables, we learn that tan l 5 °  = . 2679. 
So, b = 1 3  x . 2679 = 3 .48.  

Practical application : What is  the correct table-saw angle 
for cutting the taper on raised panels in a door? 

First solution : Draw the cross section full-size or larger, and 
measure with a protractor. 

Second solution: From the drawing, extract the relevant 
right-angled triangle and establish the length of two sides by 
subtracting known dimensions. Figure 1 6  shows two ways to 
do this, giving opposite side b of 7/32 in . and adjacent side a of 
l 'k in .  tane = 7/32/1 'k = .09144 .  You can use trig tables to iden­
tify e or punch tan- ' ( . 0 1944) into the calculator and get 1 1 0 .  
On some calculators this operation i s  marked "arctan . "  0 



Oblique Miters in Stock of Variable Thickness 
by Jim Cavosie 

In my job at a harpsichord shop, I had the 
task of mitering %-in . veneered plywood 

at oblique angles, so that both the inside 
and outside surfaces lined up flush . This 
caused me a lot of headaches because :Y4- in .  
plywood comes from the factory plus or 
minus Y32 in .  The standard procedure was 
either ro measure the thicknesses, make a 
drawing and measure the resulting angles 
with a protracror, or to rely on trial and error 
and experience. I found a faster and more 
accurate way using trigonometry and a 
pocket calculator. The derivation was diffi­
cult,  so I ' l l JUSt give the resulting equation . 

To find the exact miter angles, you first 
need to find the length x of the line on 
which the twO thicknesses can join flush . 
Measure the thickness of the two boards (a 
and b) and find the total angle of the miter 
joint (angle A plus angle B) . Then find x by 
solving the following equation: 

Boring Angled Holes 
by Jacob N. Frederiksen 

Here is a way to set up the drill press for 
boring angled holes, as in the seat of a 

Windsor chair. Most instructions call for tilt­
ing a bit brace back at some angle A ,  and to 
the side at another angle B.  When using a 
drill press, i t 's  easier to rotate the work 
through an angle of R" in the horizontal 
plane, then, by means of an auxiliary table, 
to tilt the work to an angle T. The tilting 
table consists of tWO squares of plywood 
hinged along one edge and fixed to the 
drill-press table. The tilt is achieved by fit­
ting blocks of wood under the back edge of 
the top piece of plywood. 

The basic equations are: 

[anR = tanA 
tanB 

tan 2T= tan2A + tan2B. 

When the angles are given in terms of R 
and T, they can be converted back to angles 
A and B using the equations: 

tan A = tan T sinR 

tanB = tanT cosR. 

Here is an example. I have been building 
a Windsor chair using M ichael Dunbar' s 
plans, purchased through Woodcraft Supply 
(3 13  Montvale Ave. , Woburn , Mass. 01888). 
The rear legs of this chair tilt 1 3 '  outward 
(angle A) and 14'  to the rear (angle B) . The 
front legs tilt 1 5 '  outward and 9' to the 
front. These angles are measured from a line 

2 
_ a2 + b2 + 2ab cos(A + B) x - .  . 

s1l1 2 (A + B) 

Once length x is known, finding the twO 
miter angles is easy. Since sinA = a/x and 
sinB = b/x, 

angle A = sin- 1 ( � ) 
angle B = sin- 1 ( � ) • 

If (A + B) approaches 180' and a is much 
greater than b, it is possible for angle A to 
be greater than 90'. If  this is the case, 

angle A = 1 80' - sin- 1  ( � ) • 
When many miter joints have to be cur at 

any given total angle, it makes sense to cal­
culate a table of values for angles A and B 
over a range of values for a and b. 

Jim Cavosie lives in CaTTboro, N. C. 

perpendicular to the bottom of the seat. For 
the rear legs, the work should be rotated on 
the table through an angle R :  

nR tan l 3 '  . 2 30868 ta = ta014' = 
. 249328 

= .92 5962 
so angle R = 4 2 . 8 ' .  

The table should then be tilted a t  an 
angle T: 

tan2 T =  tan 2 1 3 '  + tan2 1 4 '  
= ( . 2 30868) 2 + ( . 249328)2 
= . 1 1 5464 , 

so tan T =  . 3 39799, and angle T =  1 8 . 8 ' .  
For the front legs, where A i s  1 5 '  and B is 
9', angle R is 59 .4'  and T is 1 7 . 3 " . 

Having done the calculations, I drew ref­
erence lines back-to-front on the bottom of 

\xJ(tO(l1 of �at 

the chair seat, through the points to be 
drilled, as shown in the drawing above. 
Then I added a second line through the hole 
centers, at angle R from the fore-to-aft ref­
erence line. I rotated the work so that this 
new pencil line was perpendicular to the 
back of the table, then tilted the table to 
angle T. The height of the spacer block to 
produce angle T can be found by trigonom­
etry, or by trial with a protractor. The im­
portant thing is to rotate the work before i t  
i s  tilted , else you wi l l  introduce error, and it 
is good practice to convert angles R and T 
back to angles A and B, to guard against 
mathematical mistakes. 0 

Jake Freden'ksen, 53, of Chevy Chase, Md , 
buz/ds reproduction furniture for his family. 
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Drawing the Ellipse 
Several ingenious methods 

o f 
�---------a --------� 

b Everybody likes an ellipse. We use them for picture and 
mirror frames, tabletops, inlays and carved decoration . 

Everybody also seems to have trouble drawing an ellipse of the 
size and proportions he wants. First, a definition . An ellipse is a 
closed curve traced out by maintaining a constant sum of 
distances from two fixed points in a plane. 

If points Q and R are 2/ units apart and P is a point that is 
allowed to move so that length PQ + length PR = 2a (a con­
stant) , then P will traverse an ellipse that fits into a box 
measuring 2a by 2b, where b = V a2 -p . If we place the 
center of this box on coordinate axes, then each point P on 
the ellipse with coordinates (x,y ) satisfies the equation : 

X2 y2 
-- + -- = 1 . a2 b2 

The major axis of the ellipse has length 2a and the minor axis 
has length 2b. Points Q and R are called foci or focal points of 
the ellipse. The size and shape of the ellipse are wholly deter­
mined by our choice of a and b (half the length of the major and 
minor axes) . These dimensions define the rectangle into which 
the ellipse will fit ,  and only one ellipse will fit any particular 
rectangle. If a is much greater than b, the ellipse will be long 
and thin.  As a approaches b, the ellipse becomes more nearly 
circular, until a = b, whereupon the foci P and Q coincide at 
the center of a circle of radius a. 

The usual shop problem is to draw an el­
lipse inside a rectangular box whose di­
mensions are given . There are a number 
of ways to do it .  

The best-known solution (method A 
below) , but not necessarily the easiest or 
best, is to draw the major and minor 
axes inside the rectangle, locate the two 
foci ,  drive twO nails or push-pins there, 
and loop a string, monofilament line or 
braided fishline of length 2a around the 
pins. A pencil is pushed against the 
suing and pulled around, keeping the 
stnng taut .  

You can make the suing come out to 
length 2a by driving a third pin at b on 
the vertical axis. Tie the suing tightly 
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around the three pins, then remove the 
third one. It doesn ' t  matter whether you 
make loops at both ends of the suing, or 
tie it into a loop around all three pins. 

The distance / of each focal point 
from the center of the ellipse can be cal­
culated from the formula / = va2 -b2 or 
found geometrically. Set a compass to 
length a, PUt its point at b on the ver­
tical axis, and scribe arcs to intersect the 
horizontal axis. These intersections are 
points Q and R, the foci of the ellipse. 

With method A it is difficult to make 
the looped string exactly the right 
length . A way to do it is shown in 
method B.  Push-pins go at the foci ,  as 
before, but the third pin goes outside 

, 
.... 

/ 
/ 

the ellipse and below the first two. Tie a 
loop in one end of a long suing and drop 
it over the third pin .  Run the suing over 
the focal pins and around them twice, 
bringing its end over to the center of the 
ellipse . Then put your finger on the 
strings between the two pins. Pick up 
the last pass of string with the pencil ,  
put just enough tension on  i t  to keep 
from breaking the pencil point ,  and 
move the pencil up to the top center of 
the rectangle (b) . Keep the string taut ,  
and sweep the pencil to the right to draw 
a quarter of the ellipse. Repeat the exer­
cise three more times , moving the third 
pin above the center J ine after complet­
ing the top ponion of the ellipse . 

.... , 



The trouble with the looped string 
methods is that it is quite difficult to 
maintain string tension and still keep 
the pencil at exactly the right ti lt .  The 
simplest and most accurate way to draw 
an ellipse is the so-called paper-strip 
method , which avoids focal points and 
string al together. 

Begin with coordinate axes and mark 
off length a to the left and right ,  and 
point b above and below, to define the 
rectangle in which the ellipse will fit ,  as 
shown in the drawing at right .  On the 
edge of a separate strip of paper, tick a 
point and label it O. From point 0, tick 
off length a and label i t  A .  In the same 
direction from 0, tick length b and 
mark i t  B. 

Now, whenever this edge is placed so 
that A falls on the vertical axis and B 
falls on the horizontal axis, 0 has found 
a point on the ellipse. S lide the strip 
along the axes , mark as many points as 
you find reasonable or necessary, and 
connect them to obtain the ellipse . 

A simple device can be made for draw­
ing ell ipses by substituting for the strip 
of paper a trammel beam carrying two 
points and a pencil . You draw the axes 
as before, and set the trammel so that 
point 0 is the penci l ,  with lengths a 
and b held by the trammel points, as 
shown in the drawing below. If you can 
keep the points on the axes, the pencil 
will draw the ellipse. The Dominy fam­
ily of woodworkers and watchmakers, 
who worked on Long Island from about 
1 760 to 1830,  used an ingenious home­
made trammel that ran in tracks, mak­
ing it possible to draw ellipses blind­
folded (photo) . The track is simply tWO 

Ellipse trammel by Trevor Robinson of 
Amherst, Mass. , has steel sliding blocks. The 
distance from penczl to farther pivot is half 
the major axis. and /rom penCIl to nearer 
pivot is half the minor axis. Right, the 
Dominy trammel: birch beam is 39 in. long, 
sliding blocks are maple with satinwood 
wedges. Crossed tracks shown are a modern 
replacement. Photo from Wirh Hammer in 
Hand by Charles F. Hummel, courtesy the 
Henry Francis du Pont Winterthur Museum. 

strips of wood, crossed at right angles 
and grooved to take the trammel points, 
which are not sharp but turned like a 
short dowel .  The points slide along the 
beam and are fixed by wedges; thumb­
screws would do as well . The Dominys 
probably tacked the track to the work 
and used an iron point to scribe the el­
lipse . A linkage l ike this might be ar­
ranged to guide a router directly into the 
stock, but we don ' t  know anybody who 
has tried it .  

One final note : to make two ellipses 
with parallel sides, as for a picture or 
mirror frame, two complete ell ipses 
must be drawn because they will have 

o 

b 

b · . . . 

o 

I 
A 

different foci .  The governing parameter 
for each is the box inside which it will 
fit ,  and the width of the resul ting frame 
is the d ifference between the dimen­
sions of the two boxes. 0 

This account was comptled /rom infor­
mation sent by Ed Moore (definitions) , 
Rufus Winsor and Fred Johnson (string 
methods) , C. W. Beringhaus (paper 
method) and Steele Hinton (trammel 
method) . Moore, a woodworker and 
associate professor of math at the U. S. 
Naval Academy, wtll field shop math 
problems in our QIA column, Box 
355 , Newtown, Conn. 06470. 

A 
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Prize - win ning walnut  
clock, top left, and oak 
clock, above, by R. Jesse 
Morley. The nylon rod he 
used for lantern pinions 
(detail) helps keep the 
wooden mechanism run­
ning smoothly. Each clock 
is about 6 ft. tall. 

It's About TUne 
A show of hands in Worcester, Mass . 

by Rosanne Somerson 

From February 2 to March 16 ,  the 
large exhibition space at the 

Worcester Craft Center clicked, 
whizzed, chimed and tocked . 

Fifty-one hand-made c locks , 
c lock mechanisms and t ime­

related craft objects were dis­
played in a juried show called " It ' s  

About Time . "  From 160 entrants, 
the jurors chose work by 40, including 1 5  
woodworkers. Entries were judged on 
artistic concept, fabrication and design .  
All  three juror's awards were given to 
wooden grandfather-type clocks, and I 
shall comment mainly on them. 

The wooden clocks fel l  into three 
groups : handmade wooden works, cases 
housing purchased works that ranged 
from cheap battery units to lavish brass 
assemblages , and kinetic sculptures 
featuring clockish mechanisms. 

Wooden mechanisms-The maker of 
wooden clockworks, even more than the 
cabinetmaker, contends with expan­
sion and contraction as the humidity 
changes. Clock-makers, by the way, call 
t h e  large gears in t he  t ime  trai n 
"wheels . " The smaller cogs engaging 
wheels are "pinions . "  There is lots of 
end grain around the edge of a large 
wheel, and not much mass , so the wood 
responds promptly .  If these mul t i ­
faceted relationships are not correct , the 
clock will run inaccurately or not at all .  
entries suffered from moisture prob­
l e m s .  Works had  warped wooden 
wheels, cases had open joints. In  some . . lOstances poor construction was at 

fault ;  in others a drastic change in 
environment seemed to be the 
culprit, though the gallery is 
centrally humidified . 

R .  Jesse Morley of West­
wood , Mass . , showed two 

clocks with wooden works, one 
of walnut and one of oak . The weight­
driven mechanisms were the same in 
both,  and both ran like, wel l ,  clock­
work. I found Morley' s  craftsmanship as 
impressive as his attention to detail .  His 
lathe- turned knobs crest in delicate 

peaks, and he shapes edges as carefully 
as whole pans , gently easing off where 
one part seats into another. His lantern­
style pinions ("Wooden Clockworks , "  
FWW # 1 0 ,  Spring ' 78) , use nylon rod 
instead of wooden dowel-perhaps a 
reason that they run so smoothly. 

Morley' s  walnut clock, with its hand­
painted face and refined surfaces, would 
better fit a traditional setting than 
would his oak clock . I preferred the 
more sculptural oak one, because he de­
signed it with such congruous sensitivity 
to the individual elements of the works 
I felt more evidence of the spirit of the 
maker. The works of both run for 30 
hours, which may seem l imit ing to 
some. My hunch , though, is that any­
one owning a Morley clock would not re­
sent having daily to raise the weight. In­
teracting with such a fine mechanism 
would be sheer pleasure . 

Morley ' s  walnut  c lock  received a 
juror's award , as did the elegant one 
made by John Economaki , although the 
latter did not run .  Made of rosewood 
and teak, it consists of two simple wood 
frames encasing a beautiful ly shaped 
mechanism , pendulum and weights­
little sculptures all integrated with each 
other and with the negative spaces 
around them . The c lock ' s  openness 
makes it interesting to view from any 
angle .  Sadly, its wooden wheels warped 
terribly in being shipped from Oregon.  
They were made of two layers glued 
cross-grain , then pinned to brass rings in 
an attempt to add stability. I spoke to 
Economaki, and he agreed that the mis­
take was two cross-grain layers which ex­
pand differently, instead of three thin 
layers, the center one cross-grain ,  which 
would be stable like plywood. I also dis­
cussed the c lock ' s  design with him , 
because it is strikingly similar to one 
made by John Gaughan of Los Angeles . 
Gaughan ' s  clock was shown in the Craft 
Multiples exhibition several years ago 
(FWW # 1 ,  Winter ' 75) . I wonder if the 
jurors knew, when they made the award , 
of the existence of Gaughan 's and other 
similar clocks. 

Ponraits: John Russell: Dcuils: Rosannt Somerson 



Clock # I , by William 
Bellows, is dn'ven by the 
weight of its electric 
motor. It's 66 in. high. 
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Clean case detailing sets off 
Lawrence Bickford's maple and 
cocobolo clock, 66 in. high. 

Sdas Kopfs lavish marquetry clock is 
84 in. tall (above) . Warped wheels 
kept John Economaki 's clock from run­
mng (nght) .  
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Wooden cases-Tall Clock II ,  made of 
maple by Lawrence Bickford of Berl in ,  
N .H . , i s  starkly simple yet handsome. 
The angled bottom of the clock box 
nestles onto a pedestal made with the 
complementary angle, a simple detail 
that adds visual interest. The piece feels 
inspired by the work ofJames Krenov. A 
simple vertical l ine gives the eye a refer­
ence for judging time, making it easy to 
imagine the perpendicular that would 
mark the quarter hours. 

This simple clock contrasts sharply 
with S i las Kopf' s marquetry pr ize­
winner, embellished throughout. The 
case is framed in walnut with lauro preto 
panels, outlined in maple stri nging . 
The face has a marquetry picture of a 
frog ,  cattails and water, made to look 
three-dimensional by hot-sand shading 
of the veneers. Brass dots mark the 

hours. This is an extravagant piece , yet 
its $4 , 500 price does not seem too high 
for the quality of the cabinetry, fine de­
tailing, fancy brass works and impressive 
stature. The front of the case is slightly 
bowed and all the curves are softened, 
keeping this large c lock from being 
overpowering. My only disappointment 
was that the folksy marquetry picture 
and the elegant case seem to be of differ­
ent character. 

Clockish sculpture-The most imag­
inative clock in the show was made by 
William Bellows of Jamaica Plain , Mass. 
He assembled metal gears, bearings, 
pi l low blocks and assorted salvaged 
partS, all set into a wooden base shaped 
like a typical machine stand . The weight­
driven mechanism uses a spring escape­
ment rather than a pendulum, with a 

%-HP electric motor hung from bicycle 
chain serving as the weight. The motor 
slowly descends, then at the bottom hits 
its switch to turn itself on , and , guided 
by steel rollers in a grooved ·track, pulls 
itself back up the bicycle chain .  At the 
top it turns itself off and startS the cycle 
over again-essentially a self-winding 
electric clock . The cycle takes about 20 
minutes and the clock is not especially 
accurate, but it ticks very loudly and 
held the attention of large crowds 
throughout the show. 0 

Cabinetmaker Rosanne Jamerson is 
Fine Woodworking's Boston-based cor­
respondent, A well-photographed show 
catalog costs $4.50 postage-paid from 
the Worcester Craft Center, 25 Saga­
more Rd. , Worcester, Mass. 01605. 
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Marquetry with Flexible Veneers 
Backed material can be cut with sharp knives 

by Paul L. McClure 

During the past five years, I have been producing mar­
quetry with flexible veneers. This is a perfect medium 

for the amateur and novice craftsman. The veneers are very 
thin (Y64 in . )  and have a nondirectional backing blown onto 
them , which eliminates warping and checking. They are all 
flitch-matched-off the same log and in sequence. Forty 
species are available in flat-cut veneer, and some are also 
available in quartered and rift . 

Since these veneers are so thin ,  they are easy to cut with a 
knife .  I use the knife method exclusively. This method is not 
new-an Italian marquetarian , Antonio Bari l i ,  made a mar-

AUTHOR'S NOTE: Many hardwood lumber and plywood ourlets carry 
or can obtain flexible-backed veneers. Constantine (2050 Eastchester 
Rd . ,  Bronx, N . Y .  1 046 1)  and Craftsman Wood Service (2727 South 
Mary St . ,  Chicago, I l l .  60608) sell it by mail order; stores and yards in  
the MacBeath, Paxton and Plywood Plastics chains carry i t .  

quetry self-portrait in the year 1 502 ,  using a shoulder knife .  
Veneers in those days were quite thick, up to Y4 i n . ,  and he 
really had to lean on the knife .  Today' s  flexible veneers are 
easy to cut with an X-acto knife .  

My tools are an X-acto knife with pointed blade (no.  1 1) ,  a 
metal ruler with cork back (from the stationer; it won' t  slip) , 
drafting tape (it is more transparent than masking tape, and 
has less gum, so it won ' t  pull wood fibers out of the veneer) , 
latex contact cement , a brush and a maple rolling pin. 

I start by finding a picture that is as close as possible to a 
line drawing, such as a cartoon character. The first picture I 
made was of Mickey Mouse, taken from a coloring book. This 
type of picture is ideal because all the colors are definite and re­
quire no subtle shading. As you will have guessed, I am not ex­
pert at drawing, so I try to find most of my pictures already 
drawn. I enlarge them by redrawing with the grid method. My 

Left, background veneer and paper pattern are taped to particle-board surface. Pattern is 
hinged back so object veneer can be taped in position. All veneers are taped face down, with 
flexible backing material up. Right, knife cuts through pattern and object veneer at same 
time, but second or third pass Will be needed to cut background veneer. 

Left, the hat veneer just fits the cutout in the background veneer. Right, with the hat taped in 
place from the back, the next area is ready for cutting and fitting. Scrap from the hat wtll make 
the eyebrows, hair and mustache. 
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Detail, 'The Little Tramp ' (1977) ; bird's-eye 
maple, Braztfian rosewood, Indian rosewood, 
cherry, walnut, satinwood and poplar. 

PholOS: Ross McClure; IIlusrralion: Christopher Clapp 



brother is an artist, and he helps me in this respect . Creating 
a picture in wood from a pattern or design drawn by someone 
else does not prevent it from being an original-it takes 
creativity to obtain the desired effect using only the colors, 
grain patterns and textures available in wood. 

Choose a veneer of appropriate color, texture and figure for 
the majority of the background. This is the critical choice­
all the other veneers have to work with it, or contrast against 
it. Now choose veneers for the rest of the color scheme. 
Number them and their respective areas on the picture, to 
keep track. Also, decide which areas to cut first and which 
last. Remember that as you cut the pattern , it will slowly be 
destroyed . Normally, I start at the center of the picture and 
work outward, but sometimes I have to alter this approach .  

On a piece of particle board 6 i n .  larger than the picture, 
cut a rectangle of background veneer 1 in. oversize on all four 
sides. This margin allows you to glue the completed picture 
onto a backing board with room to tri m .  Tape the 
background veneer face down (flexible backing up) on your 
cutting surface. Tape one edge of the pattern down as well , so 
it can be raised up and down , like a hinged box lid . 

Place a piece of veneer face down u nder the correct part of 
the pattern , with its grain going in the direction you want. 
Make sure it's right ,  then hold the veneer in place and l ift the 
pattern back. Tape the object veneer to the background 
veneer. Put the pattern down again ,  and tape its free edges so 
it can ' t  shift. Now cut through the pattern and the object 
veneer, and try to cut deep enough to at least score the 
background veneer, which will leave a white l ine. It usually 
takes two and sometimes three passes. 

By now, the pattern will be almost destroyed and a mass of 
tape will have taken its place. Pull the tape off the edges of 
the background veneer and turn it over. The entire marquetry 
surface will be revealed , and you can inspect it. You may have 
to make some new pieces of veneer to fit. This is done by the 
window method. Place the vacant area in the background 
veneer over the object veneer and then tape the object veneer 
to the background veneer and cut it to fit .  

Next ,  cover the entire front surface of the picture with 
strips of tape, to hold the pieces in place and make the 
assembly rigid enough for gluing. Remove all the tape from 
the back of the picture, making sure no small bits of veneer 
come away with the tape, and glue the picture onto the de­
sired surface .  I usually use a ¥2-in .  or thicker particle board or 
birch plywood. When using plywood, make sure the majority 
of the grain in the picture is going at right angles to the grain 
of the top ply. I use latex (water-based) contact cement. In 
five years, none of my work has delaminated. This type of 
glue goes on smoothly, does not require heavy clamping and 
becomes stronger with age. 

Once the marquetry has been glued down , roll the entire 
surface with a maple rolling pin to ensure proper adhesion . 
Pull the tape off the veneer and you will notice wet contact 
cement in the joints. Sand the entire surface with 600-grit 
wet/ dry sandpaper. The sanding dust will adhere to the wet 
contact cement and create a natural filler for the fine gaps be­
tween the veneers. Finish in any way you desire-oil , lacquer, 
shellac or plastic . 0 

Paul McClure works for Frank Paxton Lumber in Denver, and 
also teaches at the Colorado Woodworking Institute. He 
descn'bes another side of his work in the box at right. 

Bubinga solves a weighty problem 
" Can you make a teeterboard that will withstand the stomp of a five­
and-one-half-ton elephan t � "  asked Gunther Gebel-Williams of 
Ringling Bros. Barnum & Bailey Circus. 

My partners Oim Woodruff and Fred Rish) and I asked a few ques­
tions, and accepted the challenge. A teeterboard is a seesaw 8 ft. long 
and 20 in. wide. Gebel-Williams stands on one end and Nelly, the 
elephant, stomps on the other. Gebel-Williams is catapulted into the 
air and onto the elephant' s  back. 

We needed a wood that had high shock resistance, elasticity, hard­
ness and machinability, and also that would be available on the 
market. After perusing the Wood Handbook chans (reviewed on 
p.  28) ,  and other chans, graphs and texts, we chose bubinga (African 
rosewood) . The construction also took a lot of brainstorming. We de­
cided to sandwich 'h-in . Baltic birch, a nine-ply board made in Russia, 
between two pieces of 4 / 4  bubinga. We would add a 5-ft . plate of 
Baltic birch running from the elephant end to the fulcrum on the bot­
tom, and a 3-ft. plate over the fulcrum on the top of the board . 

Since our supplier sells Baltic birch only in sheets 60 in .  by 60 in . ,  
we 'd  have to splice the middle layer either i n  the center or 2 ft . i n  from 
each end. We decided to splice in the center, but to use a V-joint span­
ning 2 ft . and to shiplap the mating edges, thereby having potential 
weakness neither over the fulcrum nor under the elephant. We also 
had to join the bubinga in width, so we made sure the glue lines were 
offset by using two boards for the top layer and three for the bottom. 
We crossed the glue lines with '/4- in .  dowels on 8-in.  centers. 

Now our clamps wouldn ' t  span the sandwich, so we drilled a pat­
tern of '/4-in . holes in staggered rows, 30 holes, and tightened down a 
Y4- in .  bolt with washers through each hole. Our regular clamps took 
care of the edges. We used aliphatic (yellow) glue for the edge joints, 
and hide glue for the sandwich itself. When the glue had set we re­
moved the bolts, rebored the holes to % in .  and put in pegs. For edge 
and end caps, we had let the plywood protrude from the sandwich 
% in .  all around ,  to fit a dado in solid bubinga. We added two offset 
rows of dowels through the edging into the bubinga. 

We did the job in four days and delivered it to the circus. I was ner­
vous as a cat when they brought in Nelly, the elephant. A few 
moments passed , which seemed like hours, then CRASH, the silence 
was broken but the board wasn ' t .  Nelly stomped and even walked up 
it and the board didn ' t  break. It  was thrilling. You see, before our at­
tempt, Nelly had broken 30 boards on the first stomp. -P.L.M. 

5-ft. Baltic birch plate 
from elephant end to fulcrum 

One stomp on sturdy spring­
board launches Gebel- Wzlliams. 
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Woodworkers and Copyright 
Knowing the law is the best insurance 

by Eugene S. Stephens 

Copyright is simply the exclusive legal right to reproduce 
and sell your own work, and when you create an artistic 

object in wood, you also create a copyright under federal law. 
The copyright comes into being all by itself, as an automatic 
part of the act of creating. However, the copyright so easily 
obtained might later require some care to remain viable-in 
particular, the affixing of the © symbol , and perhaps regis­
tration with the government (see the box on the next page) . 

To create a copyright, woodwork must be artistic and 
original . Minor, visually insignificant variations of existing 
works lack originality and do not create a copyright, though 
works requiring artistic effort produce a copyright regardless 
of the level or quality of the art . 

As a general rule, copyright protects work that is primarily 
to be viewed, not used . Marquetry pictures and patterns, 
sculptural carvings and pictorial carvings such as woodcuts are 
popularly recognized art forms that can be copyrighted . Pro­
tected sculptural and pictorial works can have abstract and 
suggestive shapes, and can be assembled or constructed as 
well as carved . Copyright applies even when the artistic por­
tion of a work is smal l ,  such as a carved drawer-pul l .  

Functional forms and shapes, however, can not be copy­
righted . This eliminates most furniture, cabinetry and uten­
sils whose appearance, even though original , is more func­
tional than visual . For example, scenes carved on ·cabinet 
doors would be protected by copyright because of their separ­
ate artistic impression , but the graceful l ines and proportions 
of a cabinet ' s  overall appearance would not be . On the other 
hand , sculptured wooden toys are protected by copyright be­
cause their appeal is predominantly visual , even though they 
are useful as playthings . Artistically shaped lamp and clock 
bodies also create copyright .  

However, if you devise an aesthetic or ornamental look for 
a functional production piece, you might qualify for a design 
patent, which is different from a utility patent protecting 
how something works. A design patent requires a higher level 
of creativity than a copyright ,  and a patentable design must 
be so different from all previous designs that its form would 
not be obvious to an ordinary worker informed of all the ex­
isting design possibilities. A patent attorney will be able to 
evaluate and advise on patentable designs. 

Original drawings and plans made for works in wood are 
protected by copyright,  even though a piece built according 
to the drawings is not. Likewise, original photographs are 
protected . This means that the drawings or photographs may 
not be copied or published , even though nothing may pre­
vent reproduction of the piece itself. 

Copyright does not protect the underlying idea or concept 
involved in a work, but only its particular expression . For ex­
ample, the first person to make wooden roller skates couldn ' t  
Stop others from making versions of the same thing. Nor 
could anyone appropriate for his own the idea of a carved 
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hand as a support for a bowl ,  even though others could not 
copy the particular hand . 

Carvings and pictorial works that realistically represent 
animals, birds or other natural creatures and objects can be 
copyrighted, but the copyright has a narrow scope because 
others are free to create their own representations of the same 
creatures and objects. Copyright here protects only the partic­
ular shape, pose , arrangement and combination of features­
the artistry with which nature is imitated and expressed . 

It is important to be practical about copyrights because 
they apply to many works that never become valuable and are 
often of no consequence. Although the rights encompassed 
in a copyright are equally strong for all protected works, these 
rights are worth attention only for works that might be copied 
or become a source for derivative works, or whose public dis­
play or representation in photographs could be important .  

What rights are covered ? - The oldest and most signifi­
cant copyright is the right to reproduce copies, though 
because of the time and skill required , reproduction copies in 
wood are usually not mass-produced . Nevertheless, the right 
to reproduce even a few copies can be valuable. The Nelson 
Rockefel ler reproductions of artwork are an exam p Ie .  
Rockefeller's contracts with the artists holding the original 
copyrights specify that the artist retains veto power over the 
quality of the reproduction and receives 5 % of the retail sales 
price as a royal ty. Wendell Castle's limited productions 
of his own carvings, made with the help of a machine that 
simultaneously carves several copies, are another example. 
Works in wood can sometimes be molded or cast in other 
materials, but the right to reproduce nonwooden copies also 
belongs to the copyright holder. 

The right to distribute copies is separately stated under the 
copyright law, although it usually accompanies the right to 
make copies. It can be useful in stopping the distribution of 
infringing copies that are made out of reach, for example, in 
a foreign country. 

Another copyright is the right to make derivative works. A 
photograph of a copyrighted work in wood is a derivative 
work, and copyright extends far enough to prevent copying or 
publishing photographs of the work, even if the photos were 
not taken by the woodworker. Besides photographs,  deriva­
tive works include representations of the original work in 
other media, perhaps made larger, smaller or two-dimen­
sional . Picture a copyrighted wooden work on a greeting card , 
a silver medallion or a dish . These would be derivative works 
requiring the creator' s  consent. 

Another copyright that can be especially important to 
woodworkers is the exclusive right to display a work publicly. 
This gives the copyright holder control over how and where 
his work is exhibited . A good example of this is a chair that I 
own , carved by Jon Brooks from the stump and rootS of an 



apple tree. Brooks has placed the chair on display in tWO 
shows, and because he retains the copyright and I only own 
the chair, I cannot show it publicly withour his permission . 

Transfer of rights - The rights ro copy, disuibute, display 
and create derivative works encompassed within a copyright 
are independent and can be separated from each other as well 
as from ownership of the original work. For example, the 
original work could be owned by the purchaser for private dis­
play, the public display rights could be retained by the copy­
right originaror, the rights ro make reproductions in wood 
could be sold or licensed ro one parry, and the right ro make a 
derivative representation in another medium could be sold or 
l icensed ro someone else . Failing ro specify these separate 
rights can lead ro problems . 

Simply selling a copyrighted piece ro a purchaser gives the 
buyer none of the copyrights. Making a work on commission 
normally gives the buyer only the right ro own the work, 
unless circumstances indicate that a transfer of copyright was 
intended . A work made for hire or a work made for an em­
ployer by an employee vests the copyright in the employer, 
along with ownership . If you employ arristic craftsmen or 
create arristic works for an employer, you should have a clear 
wrinen undemanding of who owns the copyright , especially 
if the employment is a loose arrangement .  

The intentions of buyer and seller are the basis for deciding 
what rights are acrually rransferred . Unforrunately, these in­
tentions often are not clear years later when a dispute arises. Ir 
is therefore good pracrice ro note on sales slips, invoices, work 
orders or other papers whether copyright is being transferred 
or remains with the original holder. The copyright originaror 
might also include a statement in the transfer documents re­
serving the right ro borrow the piece back occasionally for 
public display. A permanent file containing a clear statement 
of the proprierorship of the copyrights for each piece that is 
transferred is good insurance against future problems . Also, 
deliberate transfers of copyright should be wrinen OUt and 
recorded with the Register of Copyrights. 

General ly, the craftsman should retain all the copyrights, 
unless they are specifically bargained for and sold .  Then he 
should parr with only sufficient rights ro accomplish the im­
mediate objecrive and not sign away the entire copyright JUSt 
ro achieve a limited publication of the work. Copyrights 
should not be lighriy transferred . 

Besides assigning or selling a copyright direcriy, a license 
can grant permission ro use a copyright in a limited way. For 
example, a license could permit display of a work in a parricu­
lar show or could allow publication of a phorograph of the 
work in one specific way. Use of a copyright can be subjecred 
ro payment of royalties, approval of the copyright originaror 
or the meeting of any specific condition . Any rransfer of copy­
right should clearly state the rights and conditions involved. 

Infringement of copyright - If you want ro make direcr 
or derivative copies of someone else ' s  work withour being 
liable for copyright infringement, you must either determine 
that no copyright exists or get permission or a license from the 
copyright holder. Copyright lases for a long time. Since the 
January 1 ,  1978 date of the new Copyright Acr, copyright ap­
plies auromatically from the day a work is created and extends 
until 50 years after the death of the crearor. The copyright of 
works made for hire by employees extends for 75 years from 

How to Copyright 
Notice-A norice is required on all copies of a copyrighted work that 
are disrribured or offered for sale. The notice should contain the 
symbol ©, the copyright holder's name, and the year the copies are 
published. A generally known abbreviation or a business name can 
be used to identify the copyright owner. The original work does not 
need any norice, though you can place the symbol © next to your 
signature to notify the public of your copyright. 

The copyright notice should be large enough to be read easily with 
the naked eye. It can be placed where it will not interfere aestheti­
cally with the work, but you shouldn ' t  have to open drawers or com­
partments or take the piece apart to find it .  The general idea is to 
make the notice available to anyone who looks for it .  The notice 
should be permanently auached, not separable like a removable tag. 
Carving, stamping or burning is best. 

A copyright notice can also contain additional information and 
('.In omit the year of publication "where a pictorial, graphic or sculp­
tural work . . .  is reproduced in or on . . .  jewelry, dolls, toys or any 
useful articles . "  

Registration-A copyright ('.In be registered at a n y  time. Though 
registration is not an absolure requirement, it is worthwhile for any 
valuable work that is likely to be copied, be the source of derivative 
works, or be involved in copyright licenses or assignments. Registra­
tion will help you enforce copyrights and collect damages for 
infringements. 

The claim to copyright should be registered when copies of the 
work are made, if not before. To register pictorial or sculptural works 
in wood you 'l l  need form VA , free from the U nited States Copyright 
Office, library of Congress, Washington, D.C .  20559, (703) 557-8700. 
Registration requires a $ 1 0  fee and a deposit of the work. Since the 
Copyright Office does not accept three-dimensional deposits, works 
in wood should be photographed, and the photographs deposited. If 
you want to copyright original photographs and woodworking draw­
ings or plans, send a copy of these to the Copyright Office along with 
form VA . The Copyright Office is generous in passing out in­
formation and has many pamphlets available on all aspects of 
copyright law. You can get them by writing or calling the Register 
of Copyrights. -£.5. 5. 

publication of the piece . Shorrer time periods apply ro works 
created and published before 1978 , and works published in 
this COUntry more than 75  years ' ago are public domain and 
freely copyable . If the copying you intend could be valuable 
and you are not cerrain whether a copyright exists, you should 
have a lawyer evaluate the situation .  

I f  one of  your copyrights i s  infringed , you have rights 
against the infringer, bur what you do abour it depends on 
the circumstances. Some infringements are so rrivial that you 
can ignore them, and others are worth only a lener reminding 
the infringer of your rights. More serious infringements can 
result in  litigation in federal court . You should consult a 
lawyer with copyright experience before you set our ro enforce 
your copyrights because you could precipitate an expensive 
and undesirable lawsuit .  

If you want help with infringements, rransfers or  other 
copyright problems, patem anorneys are more likely than 
general pracritioners ro be well-informed abOUt copyright 
law. A complete list of all registered patent atrorneys is 
available from the Commissioner of Patents and Trademarks, 
Washingron ,  D .C .  202 3 l .  0 

Gene Stephens is an attorney with Stonebraker, Shepard & 
Stephens in Rochester, N. Y. 
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EDITOR'S  NOTEBOOK 
On weekend conferences, shop fIres and summer courses 

by John Kelsey 

The only way to know exactly what is in your lumber pile is 
to buy a moisture meter and learn how to use it. Keep 

close track of moisture conditions in the shop, and store dry 
lumber so it stays dry. Measure the moisture content of new 
lumber as soon as it arrives. If you paid for kiln-dried and it 
isn ' t  between 6 % and 10  % (depending on the weather) , 
scream and holler. It will be tough, but you have to persuade 
the dealer to take that lumber back-else you ' ll have to eat i t  
when all the nice things you make to sell start moving unpre­
dictably or fal ling apart. 

That' s  the gist of the colorful message Dean Santner 
brought to a recent weekend gathering of 1 50 woodworkers at 
Berkeley, Calif. Santner owns a five-man shop in nearby 
Emeryvil le producing toys and boxes for the gift trade. The 
other speakers, most of them local talent, spoke and showed 
slides on such trends as the laser as a woodworking tool (on 
which I ' ll be writing soon) , about chair design, on garnet 
abrasives, about current styles on our two coasts and in 
England, and on business practices for the small shop. Then 
Bob Stocksdale demonstrated bowl turning, Makoto Imai did 
Japanese joinery, David Kellar showed templates for routing 
large dovetails ,  and Doug Ayres carved with die grinders. 

I ' ve written a lot recently about get-togethers like this. I 
want to persuade you of their educational worth,  especially to 
those of us who are self-taught craftsmen, not to mention the 
enjoyment of good company and new friends . I get lots of 
calls from readers asking how to find out about such events 
and why there aren't  any wherever the caller lives. So I asked 
the Berkeley organizer, Willie Evans, boxmaker of Petaluma, 
what the secret was. Evans admitted it was pretty easy, no 
reason any woodworker couldn' t  organize a worthwhile get­
together J USt about anywhere. There' s  some work, but most 
of it can be done in two bunches. First, about six months in 
advance, Evans decided what he wanted to learn and made a 
list of people who might speak or demonstrate their art. 
Rather than look for an organization or committee to verify 
his opinions, Evans simply assumed that others would share 
his interests, and he turned out to be right. He telephoned 
the people on his list to see who would be willing to appear, 
then he took his plan to the Berkeley university extension de­
partment. As it happened, they were looking for events to 
sponsor. They agreed to promote it ,  to handle the arrange­
ments and to administer registration (each woodworker paid 
$45 for the weekend) . The Berkeley people confirmed that 
most large universities are eager to get behind educational 
community events. Then a few weeks before the date, Evans 
got back on the phone to reconfirm the speakers and to devise 
a detailed schedule. After that he just had to be there on the 
weekend itself, wearing his best shirt, to introduce the speak­
ers and say hello to new friends . He says he worried a lot but 
there were no hitches. He' l l  probably do it again next year. 

One who is applying this simple formula is Dale Nish , wood­
turner and teacher of shop teachers. He grew weary of trek­
king east and west to meet craftsmen, so he is inviting them 
to Utah May 29-3 l .  The price is $75 and the program features 
25 distinguished speakers and demonstrators. Write Wood-
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working West ,  Brigham Young University, 242 HRCB, 
Provo, Utah 84602 for a brochure , or  call (80 1) 378-4903 . 

Reader Charles Spear of Cincinnati writes to remind us about 
the terrible danger of spontaneous combustion in the wood­
shop. Spear was rubbing down varnish with steel wool and 
linseed oil . He carelessly forgot to take the oily pads and rags 
outside and, yes, they did burst into flames after he had gone 
to bed , but no, the house didn ' t  burn down. Mrs .  Spear 
awoke smelling smoke (their electronic smoke alarm made no 
peep) , and she put the fire out. 

Always PUt oil-soaked rags, steel wool and even shavings, 
in a tightly closed metal can , best kept outdoors. Or spread 
the rags outside to dry before throwing them away. 

The fire regulations in San Francisco specified an overhead 
sprinkler system at John and Carolyn Grew-Sheridan 's shop. 
But because they are a smal l ,  one-off furniture business, the 
fire marshall found another way. Grew-Sheridan bought sev­
eral sets of three extinguishers (water, dry chemical and car­
bon dioxide) to mount strategically around the shop. Then he 
bought a common garden hose with trigger nozzle ,  long 
enough to reach every corner of the building. The hose is al­
ways hooked up and hangs neatly coiled on the wal l .  Nobody 
ever leans lumber or a bicycle against it. A week after he got 
the hose, a smoldering fire started in the shop next door, 
becoming a wall of flame by the time it burst through the 
partition. Because of that hose, both shops were saved . 

Summer allows many woodworkers , whether professional or 
amateur, time to take off and sharpen their skills at school .  
There are more good courses this year than last, with instruc­
tion and experience offered at more levels and in more loca­
tions. Some courses could be combined with a relaxed family 
vacation, while others promise an intensive, all-consuming 
experience crammed into just a few days. 

Among this year's best opportunities are two concentrated 
sessions with James Krenov, the Swedish-American cabinet­
maker and writer, in Mendocino on the northern California 
coast. Krenov will teach a four-week intensive seminar 
Gune 16  to July 1 1 ) concentrating on tools including plane­
making, joinery, and basic cabinetmaking techniques. He' l l  
follow with a five-week advanced seminar Guly 2 1  to  Aug. 22) 
in which students will build major pieces of furniture. 

Each session will accommodate between 10 and 20 people; 
prerequisites are experience with hand and machine tools and 
a desire to balance technique with the human and spiritual 
dimensions Krenov discusses in his three books. The organi­
zers hope to develop these summer courses into a permanent, 
year-round school under Krenov' s  direction, if they can 
arrange start-up funds. Contact the Mendocino Woodworkers 
Association and Guild, Box 9 5 ,  Caspar, Calif. 95420. 

For those interested in sculptural furniture, Wendell Castle 
(who in past years has been a popular guest instructor at sev­
eral other schools) will teach intensive classes in his own work­
shops near Rochester, N .Y .  Castle has scheduled two week­
long workshops Guly 28 to Aug. 2 and Aug. 25 -30) on the 
stack-lamination and bent-lamination techniques for which 



he is famous . He' l l  offer a third workshop Aug. 1 1 - 16 on 
basic joinery by hand and machine. Castle's staff of cabinet­
makers will share the teaching load. In September, Castle 
plans to open a full-time, two-year school for about 20 stu­
dents. For more information,  write him at 18 Maple St. , 
Scottsville, N .Y .  14546 .  

In  Bennington,  Vt . ,  the English cabinetmaker Ian Kirby is 
repeating his intensive one-week seminars, eight of them run­
ning almost continuously from June 2 2  through Aug.  23 .  He 
plans to cover four topics-basic bench skil ls ,  basic wood­
working techniques, frame-and-panel construction,  carcase 
and drawer-making-twice each. Write Kirby Studios, BCIC 
Building, Water St . , Noah Bennington,  Vt. 052 5 7 .  

Here are the other summer courses we had learned about 
by press time (March 1 ) .  Contact the schools directly for de­
tailed information about schedules, fees and lodging. 

California-California College of Arts and Crafts, 5012  Broadway, 
Oakland 946 1 8 .  Wood bending, with E. E .  Benson, May 1 2  to 
June 1 3 ;  production woodworking with Peter Wright, June 1 6  to 
July 1 8 ;  buildin� a scale-model Japanese shrine and building a 
Japanese table WIth Kaehei Ichikawa, July 2 1  to Aug. 2 2 .  

California-The Cutting Edge, 1 836 Fourth St . ,  Berkeley 947 1 0  and 
The Cutting Edge ,  295 S .  RobertSon Blvd . , Beverly Hills 902 1 1 .  A 
wide selection of evening courses. 

California-Evolution Art Institute, 6030 Roblar Rd . ,  Petaluma 
9495 2 .  Turning, carving & basic joinery with Bill Nereo, June -July. 

Colorado-Anderson Ranch Arts Center, Box 2406, Aspen 8 1 6 1 1 .  
One-week courses in basic woodworking and furniture making with 
Sam Maloof, Art Carpenter, John Nyquist and Paul Nichols , June 1 1  
to Aug. 1 5 .  

Maine-Maine School of Cabinetry, Box 1 2 ,  Cobb's  Bridge Rd. , 
New Gloucester 04260. Beginning and advanced cabinetmaking 
with Thomas Moser and Bill Huston, July 16-28 .  

Massachusetts-Boston University Program in  Artisanry, 620 Com­
monwealth Ave . ,  Boston 022 1 5 .  Wood Furniture Design I and I I  
with Jere Osgood (May 2 0  to June 2 7 )  and Alphonse Mattia Ouly 1 
to Aug. 8) . 

Massachusetts-Stringfellow Instruments, Windsor Mill , 1 2 1  Union 
St . ,  North Adams 0 1 24 7 .  Six-week course (beginning June 1) plus 
advanced work in making a flat-top acoustic guitar, with Bill Cum­
piano. Open to five people. 

Massachusetts-Truro Center for the ArtS/ Castle Hill ,  I nc . ,  Castle 
Rd . ,  Truro 02666. Bruce Hoadley will teach a course in decoy­
making, Aug. 4- 1 5 .  

Minnesota-Wood Carving School ,  3956 Excelsior Blvd. M in­
neapolis 554 16 .  Beginning woodcarving (May 19-23 ,  June 2-6 ,  and 
Aug. 1 8-22) and advanced Oune 9- 1 3) with Chris Effrem .  

New Hampshire-Phoenix Workshops, 308 Sagamore St . ,  Manches­
ter 03 104 .  Carving and sculpture with Jon Brooks, June 30 toJuly 1 1 .  

New Hampshire-University of New Hampshire Continuing Educa­
tion Dept. , 6 Garrison Ave. , Durham 03824 . Four one-week courses 
in making stringed instruments, including bow maintenance and 
acoustics for violin makers. July 14 to Aug. 3 1 .  

New Jersey-American Carving School,  No. 2 1  Pompton Plains 
Crossroads, Wayne 07470. Courses in basic, intermediate and ad­
vanced woodworking with Mike DeNike, July 9 to Aug. 1 7 .  

New Jersey-Peters Valley, Layton 0785 1 .  Weekend, one-week and 
cwo-week courses in sculptural woodcarving Oune 23-27) ,  sculptural 
furniture Ouly 1 -3) , joinery Ouly 7 - 1 1 ) ,  non-traditional techniques 
G u l y  1 4 - 2 5 ) ,  tables G u l y  30 to A u g .  1 ) ,  and guitarmaking 
(Aug. 4- 1 5) .  Instructors are Emil Milan , M ichael Coffey, Robert 
Meadow, Ed Zucca, Edgar Anderson and Colin Butler. 

New Mexico-Eastern New Mexico State University, Summer Wood­
working Workshop, Station 1 1 ,  Portales 88 1 0 3 .  Two intensive 
courses: western carving with Tex Haase and Spanish colonial furni­
ture with Marcus Romero, June 10-2 3 .  

New York-Art Life Craft Studios, 1 384 3rd Ave. , New York 1 002 1 .  
Sculptural wood carving, construction , carving, June through Aug. 

New York-John Harra Wood and Supply Co. , 39 W .  1 9th St . ,  New 
York 1 00 1 1 .  Cabinetmaking, May 1 5  to July 1 5 .  

New York-Woodsmith 's  Srudio, 142 E .  32nd St. , New York 
1 00 1 6 .  Cabinetmaking, carving, wood finishing, picture-frame mak­
ing and wood turning, June 9 to Aug. 9 .  

North Carolina-Country Workshops, Route 3 ,  Box 22 1 ,  Marshall 
2875 3 .  Week-long seminars in  chairmaking (Aug. 1 8-22) with John 
D. Alexander, Jr. , basketry Ouly 23-27 and Aug. 4-8) with Louise 
Langsner and traditional woodworking with Daniel O ' Hagan 
Ouly 14- 1 8) and Drew Langsner Ouly 28 to Aug. 1 ) .  

North Carolina-The John C .  Campbell Folk School, Brasstown 
28902 . Three cwo-week courses Ouly 1 3-26,  July 27 to Aug. 9, and 
Aug. 10 -23) in multi-craft media,  including woodworking and 
woodcarving to " combine three or more crafts in the production of a 
single piece . "  

Oklahoma-Northeastern Oklahoma State University, Industrial 
Education Dept . ,  Tahlequah 74820. General Woods, Advanced cab­
inetmaking, design construction and furniture repair with Dunn 
Faires. Two terms, June 1 to Aug. 30. 

Pennsylvania-Kutztown State College, School of Art, Kutztown 
1 9 5 30 .  Wood Design I and I I ,  Wood Design Studio with John Stolz, 

July 14  to Aug. 1 4 .  

Rhode Island-Rhode Island School o f  Desi�n ,  Box E- 1 6 ,  2 College 
St . ,  Providence 02903.  Woodworking/ FurnIture Construction with 
John Dunnigan , June 16 to July 2 5 .  

Tennessee-Arrowmont School o f  Arts and Crafts , Box 567,  Gatlin­
burg 37738.  Furniture design, June 9-20, with Bob Kopf; wood­
working, beginning to advanced, July 28 to Aug. 8 ,  with John 
McNaughton. 

Vermont-Guitar Research and Development Center, South Straf­
ford 05070. Two courses in guitar design and construction with 
George Morris,  June 2 to July 1 1 , July 28 to Sept 5 .  

West Virginia-Augusta Heritage Arts Workshop, Box 1 7 2 5 ,  Elkins 
2624 1 .  Four courses in woodworking, carving, country woodcraft and 
dulcimer and banjo making, July 7 to Aug. 9. 

England-Avocations (Bristol Crafts) Ltd . ,  57 Coombe Bridge Ave . , 
Stoke Bishop, Bristol, Avon BS9 2LT. One-week " craft vacations" 
living and working with craftsman-host. Concentrations include cab­
inetmaking, carving, turning, musical-instrument making and fur­
niture restoration . 

Planes made by Krenov 's students in Mendocino last summer. 
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The Woodcraft Scene by RichardStarr 

DAN DUSTIN: SPOO NMAKER ' I ask each spoon , what do you want of me? '  
"western man has always thought 

he is terrific .  He knows what a 
spoon is. He knows what he wants to do . 
People who think they know can take a 
pencil and draw a picture and make it . 
But I'm different. I don ' t  know any­
thing. As I work on this spoon I don ' t  
have any opinions. I 'm  working like the 
ocean and this spoon is like driftwood. "  
Dan Dustin is talking to me as he uses a 
hatchet to carve out a wooden spoon . 
We are standing at his outdoor chop­
ping block amidst a mid-May mosquito 
swarm . His material is a piece of white 
oak juSt split from a bent branch . 

"Western man has been hung up on 
sawn lumber for so long that he just 
doesn 't  think about this kind of thing , "  
h e  says as I watch the spoon shape de­
velop from the natural curve of the 
wood . "The d ifference between the 
white man and the primitive was the 
sawn board . When the white man made 
his wooden spoons. he traced the pat­
tern on the sawn board and cut it out 
with a fretsaw, clamped it on the bench 
and chiseled it out . " Dustin ' s  hatchet 
rises and fal ls in a relaxed rhythm. It oc­
curs to him to compare himself to a 
blacksmith at his anvi l .  In a short time a 
bowl and handle emerge from the green 
wood . " There are no spoon-shaped 
pieces of wood, "  he remarks. "There are 
only wooden spoons. I find my spoons 
in the living tree . "  

Dustin .  3 3 .  of Contoocook ,  N .H . • is a 
professional spoon maker. As a master in 
a small field. he is prepared to expound 
at length on all its aspects. Sitting on the 
handle of the spoon,  he begins smooth­
ing the outside of the bowl with an old 
wooden spokeshave. which he holds like 
a block plane. The green wood shaves 
easily anq the tool leaves a smooth sur­
face.  "I paid $35  for this shave at the flea 
market. Now that I ' ve cut the handles 
off. i t ' s  probably worth about $6 .  I 
don' t  think I ' l l  be selling it. though. "  
While smoothing the handle he wedges 
the spoon between his waist and the 
chopping block. Dustin doesn ' t  like to 
use vIses . 

"I see each spoon as a performance . "  
he says as he begins hollowing the bowl.  
An  accomplished flutist. Dustin often 
draws ana logies between craft and 
music . Watching him coax wood out of 
the bowl using a sculptor's adze. then a 
gouge and a hook knife , I am not sure 
whether he means it 's his performance 
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or the tree's .  But the spoon is becoming 
an attractive and useful implement. 
whoever is responsible for it .  

" I 'm  not responsible , "  Dustin tells 
me. We are sitting in his new shop. 
which is an 8-ft .  by 8-ft. dirt-floor room 
attached to his hand-hewn log cabin .  To 
get to the upstairs bedroom. his wife 
and three children must scramble over 
the shop roof He is explaining that 
Hamada. the r,evered Japanese potter. 
also disclaimed responsibility for the de­
sign of his work. "Hamada asked each 
pot . 'What do you want of me? '  and 
that ' s  exactly how I make a spoon.  He 
had the concept of mingei. which is the 
art of the people. or folk art . He calls 
mingei ' utility, locality and the lack of 
overemphasized individualism . '  That 's  
basically a statement of what I do . "  

I learn that music led him to wood­
working. His flute teacher was also a 
professional harpsichord-maker. Dustin 
went to work in his teacher's shop and 
picked up a basic woodworking educa­
tion. Later he moved to Maine and set 
up his own shop. advertising "Useful 
Objects Handmade of Wood,  What 
May I Make for You? "  

. .  I got let ters from a l l  over the 
place-people wanting me to do lots of 
things that machines do better. But I 
couldn ' t  make good copies by hand. 
and it was silly to waste my time at it .  A 
few people asked me to make spoons. 
My first spoons were clubs. They were 
not good spoons. They were cut out of 
square boards and there was squareness 
in them . And they were too much 
wood ; they displaced so much that if 
you put one in a full plate it would spill 
the soup. So I dumped all my power 
tools .  It was a simple , obvious technique 
for improving my work. I didn ' t  know 
how to make them any better by power 
so I was going to make them by hand .  I 
moved to New Hampshire with no elec­
tricity. JUSt my workbench . vise and 
stool .  and started making spoons by 
hand .  But I was trying to do machine 
work by hand.  You look around in the 
crafts and you ' ll see that a lot of young 
people ,  fanatical handcraftsmen,  are ac­
tually copying machine work. 

"So my house burned down. I lost my 
workbench . vise and Stool .  I borrowed a 
friend 's  tepee . I had a wife and child, 
and I needed a business. One day I was 
splitting firewood- butternut. which is 
soft-and this spoon split right out of 

the log and fell on my toe . I whittled it 
out and sold it. That' s  what put me in 
the spoon business . "  

While telling this story Dustin is rub­
bing his finishing material into the 
spoon he just made . It  is a creamy mix­
ture of beeswax and olive oil. and he ap­
plies it daily to green spoons as they dry. 
After a few weeks of this regimen. he' l l  
immerse the spoon overnight in a bath 
of molten oil and wax, heated in a 300· 
oven,  to drive the remaining water out 
of the wood. replacing it with beeswax. 
"Every piece I do is unconditionally 
guaranteed against cracks forever, no 
matter what . "  he says. The finish leaves 
a pleasant. water-resistant surface. 

Dustin was pleased with his first split­
out spoons ,  which were neither straight 
nor symmetrical . When he displayed his 
new work at a meeting of the League of 
New Hampshire Craftsmen ,  he met 
workers in other disciplines. "I got very 
involved with a bunch of poners. Pot­
ters know things important to all the arts 
that the practitioners of the rest of the 
arts don ' t  know as well . Potters gener­
ally know that you have to work honestly 
by the techniques that occur to your 
hands. Not evetyone does that. From 
this point on I learned my craft from the 
potters. Then I discovered the orange 
peel . . . .  " Dustin brings in a box con­
taining objects that at first look like ref­
ugees from his compost pile. They are 
hollow fruit skins. carefully dried in 
wood ash and treated with his beeswax 
finish . One would go out on a limb to 
call them woodworking but in shape. 
color and texture these things resemble 
ceramic vessels and turned or carved 
wooden bowls, with an odd charm all 
their own .  

Surrounded by  chickens and children 
and twisted logs. Dustin describes his 
l ifestyle as "honest and deliberate . "  He 
and his family don ' t  need much money 
to survive , and his craft can supply 
enough. As a woodworker, musician 
and raconteur he is concerned with the 
quality of his performance , which for 
him includes humor. He compares him­
self to the Dada artists. whose works 
were at once beautiful and absurd. He 
says, " I  grew up with Mad magazine. 
and it affected me, I have this kind of at­
titude toward my art. The orange peel is 
a wonderful thing. I once sold a honey­
dew rind for $3 5 .  At the same time. I ' m  
serious about it . "  0 



From log to finished utensil. Dustin begins by splitting a white oak crotch with /roe and 
club, top. After rough-shaping with a hatchet, the spoon blank, left, stlil retains the basic 
shape 0/ the branch. Next the bowlo/the spoon is hollowed with a sculPtor's adze, a gouge 
and a hook knife. Finished spoons, below, are o/van'ous woods, including mountain laurel, 
Mac, apple, butternut, walnut, cherry and cherry dogwood. Right, Dustin 's mummified 
fruit-skin pots, baked in an oven and sealed with oli and beeswax. 

Craig Bohannon 

Photos: Richard Starr 



Raising the pole, June 1978. Men with small trees lashed 
into props steady the pole while others with long ropes 
heave it into position. 
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Haida carver Bill Reid spent two years creating 
this 57-ft. pole for the band office in Skide­
gate, Queen C harlotte Islands, British Colum­
bia. The finished pole measures 50 in. wide at 
the bottom, 30 in. at the top. It is carved ftom 
a half log with the heartwood hollowed out to 
prevent checking. Reid figures the pole should 
last in recognizable form for about 1 00 years . 
Photos: Ulli Steltzer. 

The people of Skidegate carry the pole 
to the raising (center nght) . Reid carves 
a detad, summer 1977 (right) .  


