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PUZZLE CHAFRT

Preface to 1985 Edition

Puzzle Craft was begun in 1974 as a newsletter of very limited eirculation
having to do with mechanical and geometrical puzzles, especially those which
could be made in the classroom or shop. It was intended for persons who like
to design them, make them, collect them, or Jjust do them. It started out as
an adjunct to my cotitage industry of designing and making wooden puzzles, and
its purpose was as much to collect information as to disseminate it. In 1978
the back 1lssues were revised and assembled into a 24-page booklet. Booklet
No. 2 "FPolyhedral Pugzles,” which described my own puzzle design efforts, was
first published in 1981l. 1In 1982, Booklet No. 3 "Woodworking Techniques" was
added. TIn 1984, all of these together with a new Part & "Wooden Puzrmles™
Wwere assembled into one bock. In this 1985 edition, the first three rarts
have been considerably revised, a few new designs have been added in Part 4,
and the cover and binding improved.

de have these sheets run off at the local copy center a few hundred at a
time, and do the binding right here in my shop as orders trickle in. The
advantage of doing 1t this way is that revisions and additions are always
coming to light, and this allows them to be incorporated almost immediately.
With this edition, a "Contents" page has been added and the page numbering
made consecutive throughout; but because of subsequent insertions there may
be some anomalies in page numbers. Suggestions, corrections, and contribut-
ions are always welcome.

Among those who have contributed information for Puzzle Craft or helped
in some other way are the following, listed in no particular order: David
and Joel Ferola, Norton Starr, Jerry Slocum, Hans Havermann, Joseph Lemire,
Ed Hordern, Wiliiam Siggson, Bill Cutler, David Barge, Mike Beeler, Martin
Gardner, Kathy Jones, Woodrow Carpenter, John Ehrman, Tom Rodgers, Louis
Rosenblum, Will Shortz. Assisting in shop and office have been my wife Jane
and our three giris - Abbie, Tammis, and Margaret.
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HIZ2Z1LE CRAFT

Part 1 ~ Mechanical and Geometrical Puzzles

Bibliography

Until the publication of Pugzle Craft and a few other recent books, the
person looking for general information on mechanical and geometrical puzzles
faced peculiar difficuliies. Where would you start?  Probably your local
library. A search through the card catalog under "Puzzles" might reveal a
few bhocks on crossword puzzles or mazes and one or two on mathematical brain
teasers, but nothing on what we are seeking. Browsing in the stacks presents
another problem, for it is not clear in the Dewey Index system how books on
this particular subject should be shelved. They are one of those ambiguities
which any cataloguing system has. An auvthority informs me that Puzzle Craft
would probably be catalogued under 745,51, "Handicrafis - wood," but possibly
under 793.73, "Puzzles and Puzzle Games." Don't waste too much time looking;
even large libraries have very few i1f any books on mechanical and geometrical
puzzles. As for books dealing specifically with their design and construection,
almost none have ever been Written. But 1f you include books which have at
least a chaplter on mechanical puzzles, there are quite a few. Some of the
more ‘interesting are listed below:

Puzzles 01d and New, by Professor Hoffmann {Angelo Lewis), Warne & Co.,
London, 1893. An excellent hook on all sorts of puzzles, rare.

Miscellaneous Pumzles, by A. Duncan Stubbs, Warne & Co., 1931. (Covers
some of Hoffmann's ground, but mostly tricks and novelties.

Illustrated Magic, by Ottokar Fischer, The Macmillan Co., New York,
1942. Contains a chapter on some classic mechanical puuzzles.

Fun With Wood, by Joseph lLeeming, J. B. Lippincott Co., Philadelphia,
1942, Has a chapter on some simple wooden puzzles and how to make them.

Wonders in Wood, by Edwin M. Wyatt, Bruce Publishing Co., 1946. Has
a few pages on making wooden puzzles.

Puzzles in Wood, by Edwin M. Wyatt, Bruce Publishing Co., 1956. A
good book which describes how to make and solve a variety of burrs and
other easy wooden puzzles. Now reprinted and available from: Woodcraft

Supply Corp., 41 Atlantic Ave., P. 0. Box 4000, Woburn, MA (01888,

Mathematical Tuzzleg and Other Brain Twisters, by A.S., Filipiak, A.
S. Barnes & Co., Fourth Printing, 1964. Although you might not guess it
from the title, this book describes a variety of mechanical puzzles. It
has been, and may still be, avallable from Publishers Central Bureau, 1
Champion Ave., Avenel, NJ 07131,

Creatlive Puzzles of the Worlid, by Pleter van Delft & Jack Botermans,
published in the U.5. by Harry N. Abrams, Inc., 110 Bast 59th 3t., New
York, NY 10022, 1976. By far the best book on puzzles ever published.
Excellent photographs and drawings in superb full-page color plates,
Now unfortunately out of print T am told, but the authors are reported
to be working on a sequel to it.

A Yankee Way with Wood, by Fhyllis Meras, Houghton Mifflin Co., 2
Park 5t., Boston, MA 02107, 1975. Has a chapter on my geometrical
puzzles, and tells how to make the Altekruse burr puzzie.
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Wooden PMuzzles and Games, Intriguing Projects You Can Make, by
Kenneth Wells, Sterling Publishing Co., 1983.

There are many books on mathematical recreations and puzzles in general.
We can't list them all here, but the following are a few selected ones which
relate more or less to the particular types of puzzles discussed in  Puzzle
Craft:

Mathematical Recreations and Essays, by W. W. R. Ball and H. 3. M.
Coxeter, 12th edition, 1974, University of Toronto Press, 33 E. Tupper
5t., Buffalo, NY 14203. A classic book on a variety of subjects such as
polyhedra, polyominces, the Chinese ring puzzle, and Tower of Hanoi.

Mathematical Snapshots, by Hugo Steinhaus, 3rd editicn, 1969, Oxford
University Press, 16-100 Pollitt Dr., Fairlawn, NJ O7410. An excellent
book on mathematical recreations, with emphasis on geometrical,

Polyominces, by Solomon W. Golomb, Charles Scribner's Sons, New York,

1965.

Shapes, Space, and Symmetry, by Alan Holden, Columbia University
Press, 136 S. Broadway, Irvington-on-Hudson, NY 10533, 1971. There are
too many boocks on polyhedra and related subjecis to list them all, but
this is one of the best ones.

Recreational Problems in Geometrlc Dissections and How to Solve Them,
by Harry Lindgren. Updated by Greg Frederickson, 1972. Dover Publica-
tiong Inc., 180 Varick St., New York, WY 10014.

Geometry and the Tmagination, by Hilbert and Cohn-Vossen, Chelsea
Publishing Co., %432 Park Ave. 3., Bm 5073, New York, NY 210016, 1952.

The Graphic Works of M. C. HEscher, Hawthorn Boocks Inec., 260 Madison
Ave., New York, NY 10016, 1967,

The Geometric Foundaticon of Natural Structure: A Source Book of
Design, by Robert Williams, Eudaemon Press, republished by Dover Publi-
cations Inc., 180 Varick St., New York, NY 10014, Well illustrated
source book of design inspiration. Geometric forms, polyhedra, tesse-
lations, and packing of polvhedra and spheres,

Puzzlies and Paradoxes, by T. H. O'Beirne, Oxford University Press,
1965,

Winning Ways for Your Mathematical Plays, by BElwyn R. Beriekamp,
John H. Conway, and Richard K. Guy, Academic Iress, Inc., 111 Fifth Ave.,
New York, NY 10C03. TIn two volumes; Vol. 2 is of particular interest.

Pionerskaya Igroteka, by Efim Minskin, Melodaya Gvardiya, Moscow,
1966. Wooden puzzles, ring-string-ball & wire puzzles. In Russian, but
well illustrated.

lhe Ring of Tinked Rings, by S. N. Afriat, 1982, Duckworth and Co.,
Ltd., The 0ld Piano Factory, 43 Gloucester Crescent, Tondon NW1l 7DY. On
Chinese rings puzzle and Tower of Hanod.

Ingenious Ring Puzzle Book, by Chung-En Yu, Canton, 1958. FEnglish
translation by Yenna Wu, issued by Jerry Slocum at the Fourth Inter-
national Puzyle Farty, 1981.
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Urder In bpace: A Design Source Book, by Keith Critchlow, Viking Press
Inc., 625 Madison Ave., New York, NY 10022, 1970.

Hypergraphics: Visualiging Complex Helationships in Art, Science, and
Technology, edited by David W. Brisson, published by Westview Press, 5500
Central Ave., Boulder, CO {or the American Asscciation For the Advancement
of Science, 1776 Massachusetts Ave., Washington, DC. With the home com-
puter now a reality, it is conceivable that future ruzzle designers will
model their creations on a display rather than in the workshop. This book
and many other computer graphics books will lead the Way .

Orderly Tangles (Cloverleafs, Gordian Knots, and Regular Polylinks},
by Alan Holden, Columbia University Press, 19373.

Obviously, most of the books listed in this bibliography are no longer in
print, and many are scarce. Perhaps more will be republished if there igs
enough demand.

Just as this was being typed, T received from Will Shortz of zames
Magazine his Puzzleana, "A Bibliography of Rare and Interesting Books and
Magazines Relating to Puzzles, January 1985." It contains 465 items listed
by category, plus an alphabetical index. WMy first reaction was that I would
have to do the Job all over again, but he lists only twelve under "mechanical"
ruzzles, and T believe we have included the important ones already.

(One of my helpers has informed me she was taught in school that the
bibliegraphy always comes at the end of a book, not the beginning. Just one
more example, a3 1f any were needed, where a smattering of education is worse
than norne at all. Tt i3 included here because 56 many readers eXpress a
paxrticular interest n it.)

FPerliodicals - Magazines and Newsletters
There are very few which deal specifically with puzzles, and none I am
aware of which deal specifically with mechanical and cseometrical puzzles,

ccientific American, 415 Madison Ave., New York, NY 10017, had for
many years a monthly column by Martin CGardner on mathematical games,
puzzles, and recreations. Martin Gardner has authored several books
based on these columns. The six-plece burr and other mechanical puzzles
were discussed in the January 1978 issue of Scientific American, The
games column has now been discontinued. A new column "Computer Recreations”
15 conducted by A. K. Dewdney, the September 1985 issue of which is sched-—
uled to be on mechanical puzzles,

World GCame Review, edited and published quarterly by Michael Keller,
% Chadman Court, Baltimore, MD 21207. An excellent new publication in
nformal newsletter format with a wealth of information on games and
puzrles, well worth the $8.00 subscription judging from the one issue T
have seen. HNot very much on mechanical puzziles, but if you have ideas,
write to the aditor and he will probably try to oblige,

Games, published monthly by Playboy Enterprises, Inc., 919 N. Michigan
Ave., Chicago, TI. 60611. Subsceriptions: P, O, Box 10148, Des Mcines, TA
50340. Has all sorts of games and puzzlies,

Journal of Recreational Mathematics, published quarterly by Baywood
Piblishing Co., 120 Marine St., Farmingdale, NY 11735. Has articles on
dissections, tesselations, polyominces, combinatorial puzzles, packing,
and occasionally mechanical puzzles.
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Abacus, published quarterly by Springer-Verlag, 175 Fifth Ave.,, New
York, NY 10010. Has a column on "Problems and Puzzles," Richard V.
Andree editor. Fall 1984 issue had article on 3D block puzzles.

Fine Woodworking, published bimonthly by The Taunton Press, 52
Church Hill Road, Box 355, Newtown, CT 06470. Had puzzle articles in
Iasue No. 14 and No. 49, back issues available.

Sources of Puzzles

Rhombics, 36 Pleasant St., Watertown, MA 02172. Manufacturer of
high quality wooden puzzles.

Kadon Enterprises, Inc., 1227 lorene Drive, Suite 16, Pasadena, MD
2112Z2. Inventor and manufacturer of new and original high quality games
and puzzles.

World Wide Games, Box 450, Delaware, OB 43015. High quality wooden
games and a few puzzles.

Mag-Nif Inc., 8820 Bast Ave., Mentor, OH A44060. Manufacturer.
Farker Brothers Inc., 50 Dunham Road, Beverly, MA 0191%5. WManufacturer.

Creative Publications, 3977 East Bayshore Road, Box 10328, Palo Alto,
CA 94303,

skor-Mor, 300 Babecock St., Boston, MA 02215. Manufacturer, mostly
in plastic.

Lumber jack Toys, Inc., 2180 Bryant St., San Francisco, CA 94110.
Well crafted topological puzzles in wood and brass.

Gordon Brothers & Associates, 5831 Rosebud lane, Unit B, Sacramento,
CA 95841, Manufacturer.

Paragon-Reiss, 230 Fifth Ave., New York, NY 10001. Manufacturer.

synergystics Research Corp., 650 Avenue of the Americas, New York,
NY 10011. Manufacturer.

Fentangle, Over Wallop, Hants, 3020 8JA, England. One of the world's
Tew manufacturers and suppliers specializing in puzzles.

Tenyo Co., Ltd., 3-1, Z-chome Shintomi, Chou-Ku, Tokyo, Japan.

Kljo Games Co., P, 0. Box 2141, Syracuse, NY 13220. Manufacturer of
"The Enigma" wire puzzle.

The Crail, Inc., 914% Park Ave., Laramie, WY 82070. Manufacturer of
bead and chain puzzle.

smithsontan Institution, Mail Order Division, P. 0. Box 199, Wash-
ington, DC 20560.

stave Puzzles, Main St., Norwich, VT 05055. I don't normally think
of Jigsaw puzzles as being within the scope of this book, but I include
this one source of them because they are so extraordinary.

Tetra Toys, 1l Queens Ave., McMahons Toint, NSW 2060, Australia.
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Ole Unecle Smiley's Original Gld Country Grandpa Puzsles, Ray. R.
Rylander, 80% B, Ban Rafael 53t., Colorado Springs, CO B0903, Makes and
zells burr puzzles at craft fairs. Quoting Ray: "BEverything is driven
by an antique gas engine Wwith long flapping flat belts, smoke, noise
and dust." His prices are hard to match - mall orders welcome,

Le Club Jeux Descartes, 5, rue de la Baume, 75008, Faris, France.

Tysswayr rroducls, Po 0. Box 30657, Albuquerque, NM 87176-6657.
They run an ad 'n UCames magazine lor paper puuzles,

Johnson Smith, 35075 Aulomation Drive, Mt, Clemens, MI 48043. Mail
crder supplier, established in 1914, Tn the interests of higstoriecal
memorabilia, T would just 1ike to mention here Lhat their 600-page catalog
of the 1920's and 1930's contained probably the most amazing assortment
of gamesz, tricks, novelties, and pusweles ever to be compressed between
the cavers ol one book. The Tirst puzzle T owned was their 2l-pilece burr -
price 1% postpaid (I still have itﬁ. One of the most fascinating tovs
ever sold was thelr "publ-putt" boat, powered by a =mall candle and priced
al aboul S0¢ as T recall. 1 wonder why no one makes them now? The comp-
any 18 2111l In busliness, and There must he a few puzzles somewhere in
their 80-page catalog, although I didn't have the patience to search.

ivzle Collections, DMasplays, and Museumss

I am not aware of permanent puzzle collections on public display in any
museuns. JThere are many large puzzle collections in private hands, some of
which may eventually ["ind their way ‘nto Institutions. Jerry Slocum's coll-
ection 1n California 1s said to be the world's largest. There are other large
collections in Toronto and Frgland. '

Amherat Oollege has a fine collectlion ol geowmetrical puzzles on display
in their mathematics building.

Tn November 1987, a puzzle exhibit said Lo bhe by Tar the largest and best
ever assembled will open at the Crati & Tolk Art Museum in Los Angeles. Tt
will probably alao be shown atl Lhe Cooper-Hewitt Musounm in New York, the
Selence Museum of Minnescta Tn 5t. laul, and bthe City Museum of Munich.

Persons interested in the history of puzzles mighl be curious to know
what. puzzles are to be found in large anthropological museums such as the
Ssmithsonian. My limiled research n this direchtion has failed to uncover a
single puzzle. The only explanation I can think of for this 1s that puzules
are a modern phenomenon, and very few are very old,

Who's Who in Puzzies

Tntercesl tn eollecting, designing, and hand-craflting puzzles s worldwide.
In the T, alone, theve are dozens 107 nob hundreds of craftsmen desiegning,
making, and sellineg suzzles out of thelr home workshon., Most are too small
and haphazard to be Included in our listing of manulacturers. Many would
prefer to keep 1t that way., 'The best way to [ind oul more 1s simplv to
hecome involved somehosw, follow sone of the periodicals listed, kecp your
ayes and ears open, and write letters, T receive puzzle mail from corres-
pondemts in avont thirty foreign cowntriecs, much of which 1 don't even have
time To answer. Many want to swap puzwvles, cgpeclially those living behind
the Tron Ourtain, tor bthis 8 the only way they are allowed to obtain merch-
ard e Trom the Free World,




Fatents

There is one exczllent source of information on mechanical puzzles, easily
aceesasible to anyone - the files of the Patent Office. T have in mind the
U.3, Patent 0ffice in particular, but there may be others of interest else-
where, The task of searching for puzzle patents s greatly simplified by the
fact that all patents are classified by subject. All puzzle patents are
found in one of the Following subclasses:

Class Subclass Degcription No. of Fatents No. of Cross Ref,
2773 1573 PUZZLES 136 89
" 1 54 Balancing Ovolds 19 0
" i55 Folding, etc. 50 32
" 156 Take-aparts 116 19
: 157 Ceometric, etc., 211 28
v 158 Bent wire 70 £
L 159 Flexible cord 50 5
' 160 Mortised blocks 55 23

(numbers arc of Jan. 1974)

Patents may be ordered by number from the latent and Trademark OITice,
Washington, DG 20231 at a price of $1.00 per copy. If you wish 1o obtain
all patents in a certain subclass, you may ingulre as to how many there now
are in that subclass and then order the lot. You may also place a deposit
arnd have tuture patents in that subcelass sent to you as they are issued, You
may obtaln indexes, classification manuals, and all sorts of nther useful
things. For more information, order "General Information Concerning Patents™
from the 7. 8. Cov't Printing Office, Washington, DC 20402, price $2.00.

You may examine patents at the Search Room ol the U, 3. Patent Office,
2021 Jefferson llavis Highway, Arlington, VA, or at any one of about twenty
libraries localed throughout the country, as listed In the above booklet,

Ten years ago, 1 obtained coples of about half of all puzzle patents
issued at that time, including all in subelasses 153, 15, and 160, I
spent months studying them and reported on what 1 judged to be the more
interesting oncs in one i1ssue of lugele Craft, This is a reedition of that
report. T made up my own categories ol classification, which was gulte a
task because so many areas overlap, and some are 50 wWelrd as to defy any
sort of logical classiflication,

standard Six-piece Burr

One of the mest familiar of all puzzles, to be discussed
in detall elsewhere in luzzle Jralt, Mo one seems to know
when, where, or by whor this puzzle was invented, It has
thousands of minor variations depending on how the sticks
are notched, and at one time the fMatent Office allowed
persons to patent their own favorite versions at will,
Thus we have #1,225,760 oi Brown, 1917, which is a
canventional design with sliding key, and two pleces
with blind corners. #1,261,242 ol Keiser, 1918, is a standard version
with sliding key. #1,388,710 of Hime, 1921, 1s identical to Keiser
except for lthe addibtion of holes in one end ol each pilece ihrough which
a lenglth of cord i= strung. #1,425,107 of Levinson, 1922, 1s a simple
and familiar symmetrical version wibth key. Showlng somewhat more orig-
inality, #2,8%,421 of Twrner, 1958, discusses multiple combinations
possible with an assortment of pieces, #1,350,039 of Senyx, 1920, is
almost identical tc Keigner,
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Variations of Stangard Burr
#?6?;645 of Kelly, 1904, rnas rectangular cross-section sticors and tapered
ey plece, #Qﬁﬁ,@ﬂﬂ of Murt & Krﬂmnlgel 1908 nas complicated, non-integral
notching. #943,496 of Weist, 1909, has a non- nymmatr1c&l arvangement Ot
sticks,  #1,099,159 of Banle requires a ]mm ¢ 110 sc thal one pliece can rolate.
#1, 542,148 of Kramaxriuk, 1928, has an internal locking mechaniss which jxe-
vents 11 from sliding apart.

- ALTEKRUSE (™o
More Commlicabed Hectangular Burrs T

The earlies t Yo AU30,502 of aAlbekruse, 1890, This iz a
[amiliar Durr of tWwelve ddentical pileces which iz widely made
and =old today. It

t Is discussed elsewhere in Puwsle Crait.
The patent gives one solution but falls to poinl out ihat
there are zeveral cther solutiocons,

#588,705 ol Yelson, 18597, 1a an attractive symmetrical
assombly of ezsentlally twentv-four pileces. (A4 simpliiied

e

and improved version 13 produced by Fentangle as Lheir *LE __!:. w 
"woodchucor" TUSEIE.i tﬁrg'w 2

|
b
L _ '.

,f T

#781,050 of Ourtia, 1905, iz a non-1sometrlic eleven-plece -
b,

#OE5, 253 of Brickson, 1911, is cssentlally the same 1des
S HTLHM.

#1,120, 281 of Dulgeroff, 1915, is prac llcrLly identical
T Nelson, buit the @nag faces are bevelded, changing the
aprnearance.

1,221, 14% of dYAautremonc, 1917, i3 a compllicated ten-

Liece burr wilh pins and holes mdded

#1,7374,72% of Gisa, 1921, s an irteresting variation of
Nelsor, having a diftferent key piece and a boX-1like conlig- GLISA
urat Dﬂ.

#1,0:55 009 of Schenk, 1927, 13 a aymmetrical and attractive
2-picee burr, but the nolchings appear discouragingly complex,

2,473,739 of Harris, 1949, 15 a complicated LZ-piece burr

with rotaling kevs, 11 appears To be one which has been on
the mar<et recerlly.

There 13 also a 3ritish malent #1,048,841 of Sihra, 1966, showing a large
and very complicated azgemoly, wilh IEHﬁEhy instructions.

There are cross-reterences Lo several other patents based on the standard
six-ntece Durr princeinle including i lure, toy banks, rattbtles, piclure
[rames, and candlesticks,

HAW RIS

Jtaoonal Bupy

We have ao 2luse as Lo whoe might e the invonior of this
clasnsle coniieouralion.  The carliest patent seems to he
#”9& 315 of Chandler, 1888, which shows a more complicatied

lrenpiece version Wwith sisding Zey.

#?ﬁh,hﬂﬂ Of Hﬂy, 1904, snows Lhe basic sixX-plece version R
Wikh slidiv ke tut disguised by a zsvherical shell,

#7704 19? 0! Lnﬁ,ll 1GGi, 15 a horrendously compli-
caved assenbly ol 102 diagonsally rnotched sticks, (the
atont notes that no model was submitted! ),

#7702, 171 ot Kord, 1905, seems to be the earliest
deszer?ollon on Tecnrd ol the classic symmetrical diagonal
bury.,  Turiously, in hils descriptbtion, Pord shows a very
awlkdard method of aszenbly, rather than the simple maling
b Lwo nalves,

.ﬁ“ﬂ' P"H NELL

-
T () r}
_E"ﬂl‘__:l E



#819,894 of laPierre, 1906, is simply the diagonal burr with extra
notches so that 1t falls apart by itself (he calls it a "trick ball").

#1,846,024 of Reichenbach, 1925, is another diagonal burr with sliding
key and spherical shell, similar to Hoy. _

Finally, Swiss patent #245,402 of Iffland, 1946,
again regresses to the old version with sliding key,
but with the ends beveled to form the Intriguing first
stellation of the rhombic dodecahedron, a classic
puzzle design,

Other 3clid Geometrical Puzzles
#332 256 of Keeler, 1885, has blocks which form a 5x5x5 cube,
#19G 3873 of Hanson 1s a seven-plece pall (not shown),
#524.,212 of Porter, 1894, has six pieces which form the

first zstellation of the regular dodecahedron, KEE LER
#1,10C,828 of Heard, 1914, is a complicated cubic

assembly of many notched pieces. #1,189,527 of Barnhart,

-—

1916, shows si1x complicated pieces forming a cube,
#2,030 830 of Peffley, 1936, appears to be a complicated
laminated ball; likewise #2,178,190 of Steinhardt, 1939,
and #2,574,158 of Sullivan, 1951. Steinhard! tries again
‘n 1953 with #2,625,399. #3,461,574 of larsen, 1960,
discusses varicus polyhedral models as educational toys,
(none of the above shown ).

#73,6145,535 of Randolph, 1972, dezscribes inleresting
djagonal dissections cof the cube,

Other Non-Cartesian Holched Stick Designs

#3,3?2,936 of Sanson, 1968, is a complicated assembly
twenty-tour notched hexagonal sticks (not shown).

#3, 546,049 of Kostoch, 1970, does not discuss puzsles
but illustrates interesting symmetrical arrangements of
sroups of rods 1n space,

#3,721,448 of Coffin, 1973, is a symmetrical assembly
of twelve notched hexagonal sticks,

Mechanical Mazes

I have placed 31 patents in this category, only a few of which T will
mention. The others appear to be too trivial to mention, or elze I can'i
igure out Trom the descripltion how they are supposed to work., #206,569 -
spherical maze. #598,855 - two-sided maze, #598,889 - the first of many
having multiple reotating discs. #16,765 - 1T wrong route is taken, soldier's
head llies off!  #132,865 - rotating disc type. #615,351 - cylindrical maze,
#0G,0941 - remove ring from bicycle., #766,118 - improved rotating disc.
806 W - movable split (helical} ring. #9732,147 - movable ring with Lwo
perforated platesds, #2,011,766 - maze with movable sections.

Ohetetric Tuzzles

Inte this ecatesory T have pul devices having a hellow body with something
locse inside, which yvou attempl to cxtricate through an cpening. Usually the
container 1s opagque, with walls, tubes, and recesses Inslide, and a a@mall
opening into which a shot or marble 1s dropped; and you cannot shake 1t outc
arraln unless you are elther very lucky or very persistent, or both. There
are lon of them, and since none appear to be unusual or have advantage over
others, T list them all: #07,257; #080,4734 #666,022y #568,232; #633,0034;
Hreg, 1y #318,128; #1,021,281; #1,180,173%0; #3,089,074%, The last appears to
be a puvvle recently on the mariket, made of walnut,
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50lid Jigsaw-Type Puzzles
#245,533 of McChesney, 1881, sets forth the basic idea of sawing
solids with Jigsaw-type cuts in more than one plane., #373,516 of
Oollins & Odell, 1886, and #2,201,724 of Gable, 1940, are more of
the =same with minor refinements.
#2,923,551 of Pope, 1960, uses dovetail joints.
#3,107,918 of Elden, 1953, is an unusuval puzzle involving the
mating of irregular contoured surfaces, COLLINS
#3,578,331 of DeGast, 1971, is a Jigsaw-type puzzle in the form
o1 a spherical or cylindrical shell,
Somewhat related to this category is #2,4093,697 of
Raczkowski, 1950, 1n which a solid figure is built up
by stacking flat laminations on a spindle in the correct
order,

7 T
y 2, )
':-IfJiB\S?%Elﬁi
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Magic Boxes, etc,

There 15 a large category of patents for devices in which two or more
parts are held together by some ‘nternal {(and infermal) mechanism which is
hidden from view, and one must proceed to disengage them as best one ecan.
Many of them are so complicated that 1t appears they would reguire many
hours of painstaking work in a well equipped machine shop to be produced,
and why someone went to the eXpense of patenting them is a mystery,

There are 40 patents in this group. I will mention only

a few zelected ones. e
#112,823 of famous puzzle inventor Sam Loyd, 1871, the oldest.
#2580 - essentially a combination padlock, a favorite w
device. LOYD
#ih7 631 - plunger stuck in a bottle,
#530,2205 #600,280; #709,888; #800,995; #1,111,337; #1,733,772;
#2, 794,605 #3,650,379 - all have steel balls inside which must be
mancuvered about,
#365,207 - ring on key is removed by taking off end of key.
#2,181,116 of TBoyle, 1939, consists of four square blocks
and two cross members, all held together with internal dowels,
The famillar commercial version of it has a penny inside one
of the blocks. #2,207,778 1s a triangular version of the same
puzzle, but it does not seem to have enjoyed as much succeess as
the zquare version.

lizentanglement Puzzles
This 1 another large and poorly defined category in which we include
[wzzles having tWwo or more pieces 0f ilrregular shapes which must be dizentan-
cled from each other. (We exclude Wire Puzzles from this aroup, as the
belong in a distinct class of their own.) There are 30 of them, -
and 1 list only Lthose which appear to be more interesting or izl
less repetitious, although it is very hard 1o Judge [rom the ma;)fiﬂ
deger ptions., »
AEG 970 - ball 13 held inside pivoted rings, 186,141 o
A6, 141 - three pavts, one of which is Tlexible,
#195,728 - looks inleresting, but how does 1t work?
A, 263 - wooden member must be steamed and compressed
‘noa vise Lo remove!

#55,997 - prisoner in chains must be undressed, , gfil{}

550,009 - ball with spines is stuck in cage.
#554,5605 - a sort of mame with fixed pins and movable disc.
#637,352 - remove flat ring,

.}
637 352 é“/
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#779,861 - remove heart-shapced ring, loocks neat.
#0700 - fold long band to it in asmall box.
#1,016,221 - remove ring {rom figure.

#1,135,108 - separate three flat pieces.

FL, 143,418 ~ remove elliptical ring.

#2:16222?8 - separate Qfghaped parts, 2}2%{3430
#2,201,090 - separate three grooved rings, just one more example of a
simple purzle which looks interesting, but ihe patent simply fails to explain

how 1t is supposed to work.

ositioning of loose Parlis inside Container

Bveryone s famlliar with the novelty consisting of a shallow box with
window on top, containing small balls which must be rolled into holes.
Believe it ox not, there are several patents on devices of this sort, seven
by my count., They all look about the same to me.

Tivwvles Using Liguids

There are six of these. Three of them are varilations on the category
above. Two of them are in the nature of tricks with bubbles. The last one
1z the prize - it is a pltcher which cannot bhe poured cut of without spilling,
(our kids are so clever they can do this with an ordinary pltcher).

truzeles [Uoing Magnets
#735,269 - disc held by magnet 1= dropped into siot.
#2,795,4%27 - magnetic treasure chest ig located with COMPass.,
#3,033,573 - lettiers are poszitioned using a magnet.
43,116,929 - piece is moved along "tortuous pathway"” using a magnet.

Pivzles Using Balancing Welzhts 'j%

#580,75%9 of Backus, 1897, has tabletop which tilts on pivots i
1T welghts on top are not perfectly balanced., o jﬁr T

#595,2683 of Smallwood, 1897, has bicycle wheel with welghts <~ gdf? 38
which Lirn 3T not balanced. -

#3,614,106 of Morrison, 1971, ‘involves pivoting trays with «®x” hﬁﬂ}ﬂ}
balancing weights. rronrnrised ]
Puzzles with Shifting Blocks, Pegs, Cears, etc. (EERA 1]

gn i

#232,39% - physical embodyment of a word puzule (three
Lravelers come to a river, two cross, etc.).

#72,292 - four plungers must be inserted in correct order.

#,27,127 - balls must be moved about by rotating disc.

#746,105 ~ strips of wood must be lined up in correct order
Lo receive keys.

#3734, 065 - blocks are shifted to form square or circle.

#911,461 - gears with missing teeth must be rotated to
correcl position.

#2,905,47% - "push neg puvzle.” M, Ael

#3,216,558 - must be the ultimate in complexity of sliding |
block puzzles, with several hundred shifting parts and a description
that would lake days to comprehend,

Wi

746 1G5

Puzzles Wwith Numbered 3locks

There are many ol these which are simply mechanical versions of ithe
familiar "magic squares"” pusgles, or minor variations thereofl, in which
typically nunbers in rows and columns must total a certain amount, such as:
#26, 0375 #455,0005 #u70,717; #U87,063; #700,573; #728,249; #1,121,697;
#1,166,271s #1,7251,822; #1,260,501; #1,057, 3873, #1,561,098; #1,959,040;
fe, 200,075 and #3,189,350,
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#3147 ,5%6 - a numerical shifting block puzzle,

#1416, 304 of Rice, 1889, an ingenious shifting block
puzzle using using seven numbered or leltered blocks
nalde a cublc box,

#1873,912 - square numbered pieces are moved on a bhoard
according to rules. WOOSTER

#860,887 - triangles with spots.

#8773,313 - numbered cards form 2-digit numbers.,

#1,518,889 of Wooster, 1924, similar to Rice except
31 blocks in rectangular box,

#1,558,165 - hexagonal pleces are arrasged so numbered
edges match,

#1,978,107 - complicated pastime with many numbered
blocks and six-page description,

#3,6738,949 - Soma-type puzzle with numbered blocks
has numerical patterns on faces,

3638 949

That is as far as we are going with puzzle patents. (In a later section
we will discuss patenting and licensing your own puzzle inventions.) Perhaps
the reader Wwill be curious enough to carry on from here. There are many
categories wWe have skipped over. It is a fascinating field of study, but
very time consuming. Sometimes a glance at the drawings will reveal the
esgence of the puzzle, but often one must labor through lengthy and convoluted
descriptions, and even then you're not sure how it is supposed to work,

Note the dates. There are almost none before 1885, but a flood of them
between 1890 and 1910. There must have been a puzzle fad then {or perhaps a
ruzzle patent fad! ). TInteresting how the same basic idea will be patented
aover and over again. Often the first cones are the best, and the later ones
Just more complicated, Very few were ever a commercial success. Many are
simply far too complicated to be manufacltured, and why anyone went to the
expense of patenting them is a mystery. As for the ones like balancing weights
on a bilcycle wheel, if that could ever be a popular pastime then T will have
to rewrite much of Puzzie Craft. Perhaps somecne just wanted to own a patent.

On the first sort through, about half weni “nto a big pile marked “toys,
novelties, and pastimes," which we have not -1 mentioned., T would not
dismjas them outright though - one never know .. Sometimes the simplest of
things have the greatest appeal. Whe is thers whoe did not have at least one
simple puzzle among thelr early childhood treasures? Even Just the descriptions
are fun to read.

<J L
g

ARG ﬁBB
)
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TOPOLOGICAT, PUZZLES

Now on to some puzzles you can make in your shop. We start off with
topological puzzles as rather a digression from the maln theme of Puzzle
Craft because they are among the easiest to explain and to make, so a geood
way to get started in puzele making as a hobby or business.

Topological puzzles have some part or parts which are necessarily tlexible,
such az cord or leather. Usually the object is to disassemble or remove some
part. Many require only some cord and pleces of wood with holes, or other
similar materials, without any c¢lose tolerances. Their particular charm is
that they often appear to be and in fact are very simple in their embodyment,
yet they can be exceedingly difficull and confusing to solve.

The Buttonhole Pugnele

One of the simplest yet most bewlldering
devices ever conceived. This puzzle belongs
tn my selection of the ten best puzzles ever
invented. According to Dudeney, 11 was probably
the inspiration of famous puzzle inventor Sam
Toyd, It is known by many as the "Idiot Stick,” and over the years it has
acquired various other names, some of which T would be embarrassed to even
mention, We used to sell these in great numbers at crafti shows. Ours were
made of about fifty different kinds of exotic woods - it was a good way to
use up wood scraps. Ours came with an instruction and identification sheet
which had a practice buttonhole punched in one corner,
to which the puzzle was attached., Sometimes we put
them on the customer's clothing, and every now and then
someone tells me that they are still on there, more than
ten years later.

The stick 1s about 5 inches long, and small enough to
pass through buttonholes - no more than +~inch square.
Drill a small hole near one end, and tie a loop of cord in
it which 1s not quite 1long enough To pass around the other
end. We used L.L.Bean's 45 1b.-test dacron fishing line, with the ends heat-
sealed and the square knot sealed with a touch of household cement.

Choose a locose material such as a knit sweater to practice on, with a
buttonhole large enough {or the waxed stick to pass through easily. One near
a corner 1s easiesf., HRefer 1o the drawings below. Place the loop of cord
around the corner of material containing the buttonhole, and then poke the
*ree end of the stick through the buttonhcle and tighten. Reverse to remove.
After vou have mastered that, stick it on a friend's jacket. After the usual
comment ofs "Oh, what's so hard about that?" wait for the fun to start. The
heavier and stifier the material, the more fun. You can also work it on such
things ag belt loops and handbag straps. For a variation, try one with the
hole located just off-center, with the loop long encugh to pass around one end
tut not the other.
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Moving Bead PFuzzle

Thiz is ancother old favorite, and like
30 many of the others, it probably does not
have one generally accepted generic name,
Thoze who make and sell such puzzles tend to
think up their own names., Tt consists of a
Flat pitece of wood with a large hole in the
center and smaller holes at either end., A length
ol cord is knotted to the end holes and looped through the center hole in the
particular manner shown, with two beads on the cord. The c¢bject is to get
the two beads together on one loop, or if they are already together to separate
them. ©Gometimes it is made with only one bead, the object being to move the
bead from one side to the other, the sides being marked in some manner. The
center hole must be large enough to pass a knot of cord through, but too small
to pass the beads through, and the cord must have enough slack to wmrk with.

The two puzules at right are variations of
the above, of my own design. The first is topo-
logically equivalent to the original, but the
stick is distorted vertically. The cord passes
through the small hole at the bottom and the kriot
is concealed inside this hole. The seccnd version
has an extra hole and 1s more complicated to solve,
but it is basically the same puzzle,

Entangled Ioops

The astute puzzlist will recognize that many puzzles are topologically
equivalent, even though they may appear quite different. An example of this
i3 the large group of puzzles involving an
entangled loop of cord. The simplest of these -
iz a loop of cord with a bead one one end and (;;}9)
a block of wood with two holes, around which
the cord appears to be hopelessly knotted. \uJ,
Agaln, the holes are large enough to pass a
knot of cord but not the bead. Once this 1little noveliy has been mastered,
the solution to other puzzles of this type becomes more obvicus, Variations
on this basic puszzle are limitless. There may be three or more heoles, with
the cord threaded through in a more complicated route, Instead of the bead
on the other end, there may be a symmetrically arranged matching block with
noles. HNuts, washers, and other paraphernalia may he threaded ontoc the loop
at various points for added confusion. One classic version uses a pair of

scissors in place of the block. Instead of a bead at the other end, the lcop
may be Tastened Lo something sclid like a piece of furniture.
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"Loony Loop"

An interesting and unusual topological
puzzle 1s one sold under the name "Loony
loop" and various other names. It consistis | o
simply of a straight central rod with a m e
pair of wire loops at each end bent in a |
particular way. The object 1z fo remove
a loop of cord that is looped arocund the
central rod. This puzzle is a good example
of a very simple topological arrangement being obscured by a complicated
geometrical shape. Since none of the loops of wire link with each other
{even though they may appear to), the structure e
may be represented schematically by the figure
shown at right, for which the solution is
trivially =zimple,

In the first edition of Puzzie Craft, T
stated that T was not aware of any variations i
of this puzzle. G&ince then, I have seen one with three lcoops at each end
instead of two. It must be very confusing, but that doesn't necessarily make
it a better design. Often the original versions are the best, which T think
iz the case here.

An interesting varlation 1s to untie the loop of cord, thread it through
in some new way, knot il and then try to remove it. Obviously some arrange-

ments are possible and some are impoessible. Maybe someone has worked cut a
theory for telling which are which.

An example of one arrangement which /ff#ﬂr_hﬁtjhhﬁ
1s difficult but known to be possible WC‘%@ .
is shown at right. Ukﬁj

The puzzle is normally manufactured M e .

of heavy plated steel Wwire with welded
Joints. T had always assumed that this puzzle was of recent origin until I
found one in an old collection made of bambco. Its origin is unknown.

"Wit's BEnd"

Our summary would not be complete without mentioning
another popular puzzle, one version of which is sold as
"Wit's End." It conslsts of a slotted board, steel ring,
two flat beads and two round beads, all held together
Wwith a long cord. The glot is large enough to pass the
ring and flat beads, but not the round beads., The round [?;LJZE{F E;)
beads will pass through the ring, but not the flat beads.

And tinally, the ring must fit over the slotted narrow end \g
of the bocard but not the cther end. The object is to remove
the ring. It lacks the charming simplicity of some of the other puzzles in

this category, and is a bit more frouble to fabricate, but it is fairly
interesting.

The various versions of this puzzle now on the market
differ mainly only in the various animated shapes used 4
for the slotted board. In the popular version, the cord [ ﬁ 0 “
is looped around the slot twice. In an eagier version, it /7 ___E ‘

e

/

passes through only once. How about a triple loop? ; =
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Bent Wire Mazes with Loops of Cord

There 1s a whole class of puvzles consisting of a single length of wire
bent into some inberesting configuration, with a loop of cord around some
part of it, the object being to remove the cord or put it on again. (These
are not to be confused with so-called "wire puzzles," which are made entirely
out of bent wire, with the objJect being to disengage one of the parts. Some
of them are extremely clever, bui they belong in a separate category, and will
not be discussed In Puzzle Craft. Richard Hess of 4100 Palos Verdes Drive

Fast, Falos Verdes, CA QC274, 1s a designer, maker, and expert on Wwire puzzles. )

TWo examples of wire and loop puvzles are shown below. They are both of
my own desigh, and just about the extent of my effoxts in that category.
They are very easy to design, Start with a length of some very soft wire,
such as #20 single strand copper wire, or solder. Fut a closed loop in each
ead.  ‘Then form any animated shape you want, with some of 1the wire going
through the loops. Atter you have the design, you can maite the finished
pugele of atift wire like the heaviest coathanger wire, plated i you want
it to look nice. A loop of cord with a bead attached completes the pusvle,

IF the puzzle was made in the manner described, starting with a lengih of
wire Wwith loopsz on both ends, it follows that the finished puzzle, no matter
how complicated 1t may look, is topologilically equivalent to what you started
with, Therefore, 1t must be possible to remove a cord looped around any wart
ol the puezzle except the end loops. You may want to practice with a loop or
cord without the bead. Tt is much harder with the bead, but atill possible,

© - START with THiS

L

Dovu@LEe Loor-1HARD

Noto:r  Cord ‘s not drawn to secale:; cord must be longer than shown.
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Other Pastimes
This one i3 more of a party game than a mechanical _
puzzle, and probably doesn't even belong in Puzzle i
Crat't, but here it is anyways. Two persons are linked , i-
together hy a palr of cords knotted to the wrists.
The ohJect 18 for them to separate themselves without
cutting or untying the cords. Yor entertaining
variations, tie arcund waist, ankles, etc.

2 »
_‘

The Figure Hight. Puzwle

Here is one more eXample of how the simples
things can sometimes be the most entertalning.
1 was playing around with string and wire ore time
and came up with the very simple Wigure eight”
configuration shown at right. The object of course
ia to remove the loop of cord from the wWwire., After /f}
playing Wwith it and pondering it for a while, T
thought 1t was entertalning enough to include in
Puzzle Craft, together Wwith a brief discussion of
how to zo about it. MWMany persons have been baffled
by it. An article in the 3September 1976 issue of
a now defunct British magazine on games and puzzles
points out the zimilarity of it to the "Double-Treble-(lef" puzz.e made hy
Pertangle, and dizcusses the solution as they saw it. Then van Delft and
Botermanzs picked it up - it is shown together with thelir version of a solulion
on page 154 of their book Creative Pugzules of the World. Nexit, Royce lowe
of Juneau, Alaska, who makes and sells puzzles in his spare time, decided 1o
have a try at this one. He does not dnclude a seclulion when he sells i1, and
T understand that several of his customers have been puzzled by 1t.

This has been Just a random sampling from among a very large category of
tine punwles. For those who would like to learn more about topological
mzvsles, I recommend the van Delft & Botermans book. The last puzzle wo
will inciude (belﬂw) is similar to one shown on page 107 of their hook, which
you will recognize as a variation of the "Moving DBead Puzzle," (page 13).

A third bead has beoen added to make the puzvle more interesting - the hole irn
this center bead must be of ample size for a loop of cord to pasz throigh.

NOTE ONE OTHER SLIGHT ~
VATOUATION ~TW* MOk A OV

CzAaLS AUVDED BERINVD
BOARD ~ WON FUNCTIONAL page 16



Fore on the "Figure Eight" - excerpts from (deﬁmct) Cames & Fuazweles,

whole class of puzzles consists of
single lengths of wire bent into an
interesting configuration with a loop of
cord round cne part ot it, the object
being to remove and replace the cord.
Figure 1is a design by Stuart Coffin, It

s equivalent topologically to a singie
length of wire with a closed Icop at each
end. This 1s particularly obvious if the
design is made in soft wire, since it can
then be unravellied. Conversely it is easy
to design such puzzles by forming the

o

[T S —
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lcops at the end ot the wire and then
forming it into an interesting shape. [t
seemns to follow that if the cord 15 long
enough 1t should be possible to loop it
onto or oft any part of the figure. How-
ever, with a short cord, or beads on the
cord which will not go through the
Inops on the ends of the wire, the chal-
lenge is much harder. Indeed, there may
be impaossible problems of this kind.
Can readers find any?

(For experimental work, single strand
electrical copper wire 15 useful, with
nylon beotlace cord for the Ioop. Solder
can e used to fix the end loops perma-
nently. )

2

Gur second figure Icoks at first sight
much like Figure 1, but there is an
important difference. You will easily
convince yourself. though a proof 15 not
obvious, that one of the end loops was
made after the hgure was formed and
not at the beginming. This figure 15 typi-
cal ol many which do ot unravel into a
straight wire with end loops. Yet it can
still be salved as owners of the
Double-Treble-Clef puzzle marketed by
Pentangle witl testify. An interesting
puzzie to experimant withl

i am gralefyl ro Stewart Cothn for the cae of malenal from
Anue 4 of hie now-deceasad magazine Puzzig Craff tor ths
ariic by

Just as | was wondering what to put in
this month's column a delightful fetter
arrived from €. Croft of Winchester,
Deltghtful. because it was interesting,
meaty, clearly wrnitten with illustrations
and typed with double spacing. A gift
frem heaven which | am going to quote
verbatim.

'Sir, | am the owner of a Looney Loop
and a home-made Double-Trable-Clef
puzzie, and am an avid reader of your
Sohd Gold column. The one in issue 52
immediately attracted my attention, and
after making both the wire puzzles | was
unable to do the second one, and still

am. | think it is impossible to remove the
second loop.

Can the ioop be removed?

‘However this fruitless search
encouraged me to make some simitar
puzzles, which are possible. You will
natice that they can all be unravelied,
but nevertheless they can prove quite a
challenge to undo in your head, espe-
cially it there is a large bead which may
not go through the locops which makes
thaem harder buat still all possible. So far |
have been unable to find one which is
un-unravellabile but possibie, that is if
you exclude ones like this which can
only be unravelled in very soft wire.

In enclose twelve possible and one
impossible puzzie 1n appropriate order
of difficulty with the impossibte con-
cealed somewhere in the ine . .

Mr Crofts goes on to peoint out that
his figures, of which we reproduce four,
ara anly tcpological representations,
angd that many of the figures can be
made with only one or two picces of
wire. | suspect that this couw/d change
thenr properties, but I'm nat going to

stick my neck out further than tnat,
because | fear | was wrang, as Mr, Croft’
suspects, in thinking the first puzzle
ilfustrated above was soluble. i'm nol
even going to say whather | think his
impossible problem is among the four
shown here. Readers are invited to
answer these questions and then to
progress to the first of this month's
Challenges.

.. N

Wire Why

This month's first Challengse anses from
Mr. Craft's letter quoted 10 Solid Sald |t
suggests thatf such puzzles canrot he
unravelled, then a loop on the wire can-
not be manipulated off it. Can readers
gxplain why this must be 30, or discover
a counter-example?

Next Mr Dawes turns his attention
to the problem of showing that the
figure below 15 unsolvable. \With one
oriliiant coup he doubles the wire
along its length, {our next figure. ) and
transforms the puzzle into one contin.
uousioop. The problem now is can
this loop be maniputated to show
clearly that the cord 15 round the icap?
Mr  Dawes shows a mamnpulation
which transforms the wire into the
shape of our third figure, with the cord
presumably round the wire stii.

| "
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DIS3SECTION PUZZLES

Jigsaw Puzzles

To dissect means literally to cut into pleces. Just about any chunk of
material sawn into pieces becomes a sort of dissection puzzle. IT done
freely on the two-dimensional surface of a sheet of plywood, the result i=
the familiar jigsaw puzzle. A chapter of the Meras btook (page 1) is devoted
to jigsaw puzzles. Most Jigsaw puzzles are not designed to exercise or
perplex the mind, at least in the sense that most other types of puzeles
do, and 1t 1s perhaps stretching the definition a bit to even call them
puvzles. The definition given in the dictionary for the noun “"puzzle"
seems to have been purposely stretched so as to include what are really
exercises in pattern recognition and patience. The definition given for
the verb "to pumzle” contains no such connotation.

There are some clever jigsaw puzzles which go beyond the ordinary, such
as those made by Stave (page 4). Especially interesting are three-dimensionai
Jlgsaw puzzles, such as those sawn on two faces of a rectangular block of
wood or on two different axes of a wooden sphere. We mentioned some patents
based on these (page 9).

langrams

It Instead of cutting freely, the dissection 1s done according to some
simple geometrical plan, an entirely different type of puzzle results. Many
fewer pleces are required fto create interesting puzzle problems. Two chara-—
cteristics of such puzzles are that they often have more than one solution
and usually assemble into many different puzzle shapes. The most familiar
puvzle of this type, and one of the oldest puzzles known, is the popular
seven-plece dissection of the sguare known as Tangrams, It is menticned in
nearly every puzzle book, and many thousands of problem shapes have been
published such as symmetrical geometrical patterns and animated figures of
every concelvable sort,

sufficient information is given in the drawing helow to enable one to

lay this puzzle ocut on plywood and saw out the pieces to any scale one chooses,
noting that one diagonal connects the midpoint of adjacent sides of the square,

Important note: Throughout Puzzle Craft unscaled drawings such as this
are glven for puzzle constructions. Many readers have complained that these
drawings are useless because dimensions are missing. Some books do in fact
include dimensions for such puzzles, both linear and angular. They are not
included in Pugzle Craft for the following reasons:

a. They are not necessary. Tt should be obvious that in Tangrams all
the angles are 45 or 90 degrees.

b. Belng unnecessary they simply confuse the picture. Anyvone who would

lay out the pieces for Tangrams by measuring each side of each plece has
missed the whole principle of the puzzle,

¢. They are not as accurate as geometrical constructions. Tf the Tangran
zquare s Integral, all the dlagonal measurements are irrational and can be
expressed 1n sixteenths of an inch or whatever only by rounding off,

.

X PRoBLEMS
TA.NGRP&MS (NveT Te 5{_,4‘.[_;_5)
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Two simple Tangrams problem shapes are shown on the previous page, and a
typical sampling of more is shown above. All figures use all seven pieces.
Obwviously none can be very difficult, but that does not seem to have diminicshed
the popularity of the puzzle - quite the contrary. Many so-called puzzles have

appeal unrelated to difficulty. Intangible aesthetic qualities play a large
rale,

Note the two Tangram figures shown at right,
Une 1s a solid isosceles right triangle, and the
other appears to have a plece missing, yet they
both use all seven pleces. Therefore they must
not both be drawn to the same scale. The trick
in making these confusing pairs, in case you

haven't already figured it out, is that the
pieces are all rotated 45 degrees from one to
the other, so that the overall dimensions are changed from an integral measure
Ltc some close approximation by some multiple of , O vice versa. Thus, in
order to be entirely satisfactory, even simple puzzles such as this one should
be accurately made of stable materials. If sawn directly out of a square of
plyvwood, there will be noticable errors introduced by the kerf of the saw
undess 1t 1s very fine. A more accurate way is to lay it out on cardboard,
cut the cardboard with scissors, and use it as a patiern,

AN
<

Richter "Anchor Stone' Puzzles

Uver the years, there have bheen countless other puzzles like Tangrams,
tono numercus to even mention. Most notable were the Anchor Stone series
produced by Richter and Company of Germany starting in the late 1800's and on
into the early 1900'=s. These were of a brick red mineral composition comp-
ressed to the hardness of stone. Van Delft & Botermans devote several pages
to them. Jerry Slocum of P.0. Box 16735, Beverly Hills, Ca 902173, is a foremost
authority on them and collector of them., Reproduced on the next page s a
sheet supplied by Slocum showilng 39 different designs.
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ANCHOR STONE PUZZLIES

Richter & Co.
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To mathematiclians, the term "dissection" has a slightly more restrictive

meaning.

beling formed from the same set oif pieces.

Tt usually refers to two {or more) different geometrical Figures
Thls 18 essentially a mathematical

rather than a mechanical problem, and a minor branch of mathematics is devoted

to it.

The uszunal problem is to find the minimum number of pieces required to

perform a particular dissection - an interesting problem but outside the scope

of Puwele Craft.

Van Delft & Botermangs have an excellent section on the

subject, and Lindgren has produced an entire book on dissections (page 2).
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One example of a geometrical dissection - that of the square and hexagon -
15 shown below in a scale sufficient to be used directly as a pattern for a
small model. Being only Tive pleces, it 1s very easy as a puzzle. However,
you can make 1t meore difficult if you wish by further subdivision, such as ‘s
shown by the broken line. You can make a two-zided tray to hold the two
solutions,
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Geometric dissections of the type shown on the preceding page have never
enjoyed much popularity as puzzles. Perhaps it is because the two solutions
are quickly learned, and there are no more problems, Shown below is a =imple
six-plece dissection puzzle of my own design., It is really only a minor varia-
tion of' a classic five-piece dissection of Sam Loyd, made by subdividing one
of his pleces.

To construct a pattern for this puzzle of any size you wish on paper,
refer to the drawing below. Start with a square. ILocate midpoint of side
at A and draw line from corner of square. Locate midpoint of opposite side
at B and draw another line. Iocate midpoint of third side at C and draw a
line which would pass through a corner if extended. Draw one more short linpe
which makes the center plece square,

LA

/ /
C / 7 1L

This is Jjust a small sample of geometric constructions possible, No

doubt the reader can discover many more. Remember, all six pieces must be
used in each problem,

—

Checkerboards

Many puzzlies have been made simply by dissecting a checkerboard in various
Wways, and some of these are very dlfficult, Shown below 1s a 13-piece veraion
taken from The Canterbury Puzzles, by H., B. Dudeney, Dover Publications. The
number of solutions js not indicated, and is probably unknown unless someone
has analysed it recently by computer. Many oather versions have been published,
but it is questiconable how much thought went into the design of any of them.
(The October 1978 issue of Puzzle World, an informal newsletter nublished for
a short while by Dale Overy in England, shows twelve difTerent versions.)
None have become popular. The reader could just as well invent a new and
original version rather than copy one. Can some new feature be incorporateod
to make the puzzle more intriguing instead of Just plain hard? Ditferent
sizen and shapes of solutions? Different color patterns? Interlocking?
Wouldn't fewer pieces be better?
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COMBTHNATORTAT, PUZZLES

The term "comblinatorial puzzle"” as used here denotes a type of puzxle
having pleces which can be combined or arranged many different ways, onlv a
few of which are the desired solution. The success or lack of it for any
attempt at solution should not become apparent until mest of the pieces are
in place. Tdeally, all the pieces are dissimilar and non-symmetrical, thus
resulting in the maXimum number of combinations for a given number of pieces.
FMaximum difficulty 1s achieved when only one correct solution exists. Since
puzzles of this type can be made more difficult simply by increasing the
number of pieces, the challenge facing the puzzle designer is to cleverly
deviee simple puzzles of this type having the fewest number of pleces and
yot being intriguing and baffling,

rour Colored Cubes

Most combinatorial puzzles to be discuszsed here have
pieces and solutions of various geometrical shapes. One
notable exception is the popular four-color cube puszzle
known as "Instant Insanity" and variocus other names.

Four cubes are colored as follows: R-B, W-R, W-G;
B-W, H-R, G-R; B-¥W, G-G, R-B; B-W, G-W, R-G, where
the letters denote four different colors (red, green,
blue, white) or markings of some sort, and the hyphen
indicates opposite faces. (Note that either one of a
reflexive palr of cubes will satisfy the coloring as
indicated; it does not matter which you choose.) There
1a essentially only one way of arranging them in a stack
such that each of the four colors appears on each of the
four =ides of the stack., We have no information as to
who first conceived of this puzzie, or who arrived at this
rarticular coloring scheme, but 1t is very cleverly
chosen such that one and only one solution exists.

The Jiffculiy Index

A overy useful skill for the puzzle designer is being able to Jjudee the
difticulty of any given pugzle design. You could simply test it on all your
iriends, but there is a betier way,

Since each cube may be placed face down on any one of its six faces, and
then rotated to any one of four positions, there are 24 ways that eagh cube
may be oriented. The stacking order may be ignored, so there are 247 or
331,770 waye of arraneging the four cubes. Since the whole stack may be
rotated or inverted eight possible ways, there are essentially 41,472 diff-
cront combinatlons., Dividing this number by the number of correct soluticn:s,
which i& one in this case, gives us a Tigure of 41,472 which T call the
"difficulty index" for this puzzle,

U tirst encounter, this figure may not convey much. However, 3if one were
desirming other pugzles of this sort, say with different numbers of cubes or
different colorings, the difficulty index of different versions should be a
good Sndication of Lthelr relative difficulty.

Jon't assume that a puzzle with a difficulty index of 41,472 mustl be
terribly difficult. The size of the number i1s misleading. An intelligent
systematic approach eliminates most wrong trials from even being considered.
Moot persons will solve this puzzgle in a2 few minutes to half an hour,

Ways of solving Combinatorial Puzzles

Althocupgh "Tnstant Tnsanity" never was one of my Tfavorite puzzles, it is
quite useful to us here because it illustrates so many Interesting principles.
There are many different. ways you may attempt to solve puzzles of thiz sort.
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1. The first way 1s to Just keep turning the blocks randomly 1ntil vou
stumble vpon the solution.
2., A zecond way wWould be to manipulate the blocks systematically until all
possible ways are tried, You have to devise a system, and you may need pencil
and paper to keep track., When finished, you will not only know the scluticn,
but you will know all the solutions.
7o A third way 1s to do the whole thing analytically on paper, given the
coloxing pattern as on the preceding page, without even having the aclual
puvwnle pieces, "Tnstant Tnsanity” lends itself well to that anproach.
Yv A fourth way, which is becom®ng ‘ncreasingly popular, is by computer,
Hsually the computer is used for problems which are too diftficult Lo do
rractically any other way. "Instant Insanity" is certainly not in that
cacegory, but 1t might be a good one to practice with on a computer,

There are ol course combinations of all of the above, plus rrobably olher
days 1 have overlooked.

rentom lnoes

The bock lolyominoes by Golomb (page 2) discusses lhe many ditferenl wava
that squares may be jolned edgewise to form puzszle pleces, and how such wieces
may or may not fit together., Although the bhook 1s oriernted more Loward bhe
mathenatical aspects, the application to mechanical puwsles ‘s nbviocus. Taken
as s Whole, polyomino-type nuzzles are quite popular, partly becausze i 1a sust
A darge class of puuzle designs, and also because they are @o eany Lo desim
and to make. The mosi popular have been the penlominces,

vhere are 12 ways that five sguares may be Joined together, not couniins
reilections, and they are popnlarly known as the zet of 12 pentominoes, 'hey
are shown belnw,
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Note the similarity of these 1o the Dudeney puzzle on page 22, Why, vou
may Wonder, was the Dudeney puzzle listed under "disseclion" puwsrzles, and
Lhese under "combinatorial™? T s simply a guestion o7 melhod, nol geometiy.
The Dudeney puzzle was created by cutting up a checkerboard. The pentominoes
o Lhe other hand, were made by putfing things logether and then seeing what
they will make. The distinetlon 1s not impertant. WMany times Lhe twe terme
are used interchangeably, and many puzzle classilicabtions overlar:.

It 13 nol known who Iirst came up with the idea of using the pentominces
oA set of puusle pleces, but it is so obvious it may have occurred Lo
several persons independently that they can be assemibled to Torm the Food Lowine
rectangles:  3x20, 4x15, 5x12, and 6x10. According to an nvestigation by
oo Jo Bouwkamp using a compuler, there are vespectively 2, 368, 1010, and
#33% solutions to these. (Note: this was reported in the Journal o Copmbi-
natorial Theory 7, 278-280 , 1969. The numbers have since been confirmaod [$%%
Mary mthers.}

Many puzzle companies have pul out the set ol pentominces with & troy.
usually 6x10, usually plastic, HKadon Enterpriszcs {nage V) has done betier.
Theirs 1o well crafted of hardwood, with several new and criginal puszle
rroblems and games devised around a set of whal is essentially the pentominoes,
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Hexominoes

There are 35 ways that sSix squares may
be Joined together, and these are known
as the set of hexominces. Xadon Enter-.—~
prises produces a puzzle-game set
based on them, made of acrylic
and cut by laser,

& ﬂ+[}1984 Kadnn Entem&maea Inc.

The Cornucopia Puzzle < fii

fliminating hexomine pieces with 4
symmetry and those which are "non-elongate"
(containing a 2x2 square) leaves a set of 17
pleces, These are shown below:

PI LTS wTd P e |

Is it possible to select a subset of ten pieces from these 17 which will
assemble inte any of the symmetrical patterns shown below?:
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The ansWwer to the above question is decidedly yes. As this edition of
Puzzle Craft goes t¢ press, the matter is being investigated by Mike Beeler,
assisted by a computer. There are in fact so many thousands of possible
subsets, all of which would make fine puzzles, we are considering the possi-
bility that every puzzle set sold could be a limited edition of onel

Hexagonal Tiles

iven the popularity of puzzle pileces made up of squares, it does not
require too much imagination to realize that triangles or hexagons might also
be used as bullding blocks for combinatorial puzzles. Indeed, there are many
such now on the market,

There are three ways in which three regular hexagons may be joined, and
seven ways that four may be Joined. The resulting ten pieces with 37 hexagonal
units Just happen to assemble into shapes having hexagonal symmetry, as well
as many cther interesting shapes. My SNOWFLAKE puzzle is based on this set of
pieces, Heproduced on the nexit two pages are portions of the instruction
booklet which came with this puzzle. Mike Beeler has analysed some of the
rroblems by computer - there are 12,290 solutions to the HEY pattern and 147
tor the =Z2NOWFLAKE.
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SNDWFLAKETM Puzzles 3-5 - Find at least one soiution for sach of the three numbered
triangular patterns shown below. (How many others can you find?)
Copyright 1971

S. T. Coffin e e -
All rights raserved Lo e A
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f Puzzles 6-13 - Find at teast one solution for each of the reflexive pat-
[\W terns shown below.
. N
A e 3 . =
X _ _ | _ ;
EMONE LAKE Par TERN i - | | . : >y 7l
# HOUSE T IGLAO B SUNRAISE SMETTLE
10 kLDRMN 11 FGG 12 5MILE 13 ka1 FIG

HE T Futisrn

PATTERNS WITHOUT THE BASE

Puzzles 14-25 - 0o not use the Base for the symmetrical patlerns shown
below and on next pags.
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PATTERNS WITH PIECES OMITTED - {Which
ones’y

Puzzles 31-36 -50lve each of the problems shown be-
low by omilting one or more pieces. Which piece do you
ormit 1o make OPEN TRIANGLE? Don't leap to aconclusion,
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IODENTICAL DQUBLE AND TRIPLE PATTERNS - It is impossible to make identical
Double or Triple Fatterns using all the pieces, because the total number of hex units -
37 - is not dwisible by 2 ar 3. By omitting one or more pieces, however. some are

poss1ble

Puzziles 37-38 - S5olve these two Identical Triple Patterns -
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DESIGNS

Shown below are but a few of the myriad pictorial

figures which can be made with this set. Detailed direc-

tions are not needed. Turn your rmagination loose; see what
new and original designs you can discover.
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Challenge: The appealing double pat-
tern, DONUT and pOPCORN BALL.,

shown at right, has not been proven - vﬁl
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Design Comment

Since Puzzle Craft 1s intended primarily as a design resource, there is
a peint which is appropriate to make here:

T first discovered the set of Snowflake pieces in a column by Martin
Gardner in Scientific American. T sawed a set of pleces out of Masonite,
worked out a few of the patterns shown on the preceding pages, called it
"HEAMAS,"” and started showing it to manufacturers, through an agent. There
was no interest in 1t, to my disappointment. I thought it was so clever.

A few months lalter, I cast the same pleces accurately in solid, brightly
colored epoxy one-half-inch thick, improved the base, and changed the name
to "Snowflake."” What a difference that made, and soon it was in production.

The point 1s simply this: No one knows exactly what factors go into the
design of commercially successful puzzles. BEvery time we think we know, we
get a surprlse. Aestnetics plays a large part - color, size, materials,
texture and feel, workmanship and accuracy. Even the name and the rackaging

can be Important. OUne thing we know for sure - cleverness of design is one
01 the least important factors,

50lid Block Puzzles

The obvious next step in the development of polyomino-type puzzles was
to make the building blocks cubic, and the constructions three-dimensional.
The smallest practical size for a puzzle of this sort iz 3x3x3.

Nearly everyone 1s familiar with Piet Hein's SOMA CUBE, =a
puzzle which has had great commercial success, The seven

pieces form a 3x3x3 cube 240 different ways, and construct P
many other solid figures shown 1in the instructions. There 4 AT

have been many variations, including checkered or numbered ,f’f
pileces, pieces with pins or magnets, and so on. ::’,,af"”J

Half-Hour Puzzle

T designed a six-plece version of the 3x3x3 which I produced at one time
under the name "Half-Hour Puzzle," Quite a bit of analysis went into its
development, and I thought it was a distinct improvement over all previous
degigns. Alas, T fear it is destined for obscurity. The "Half-Hour Puzzle"
has only one 3x3x3 solution, all the pieces are dissimilar, and they have the
maximum amount of dissymmetry possible, making it surprisingly difficult.
Tet 1t makes hundreds of other geometrical shapes. Hans Havermann of Toronto
contributed the first 20 shapes, and these were printed on a supplementary
instruction sheet, David Barge of Oneonta, N.Y. has come up with many more -
over 700 by the latest count. Some of these are shown below and on the next
page.

4

page 28



| 5—{1/ | 6, ’}_—?: { 8.
A7 4

10 12
.
i

19.
17. ST
‘lt ST~
."-5.. LEGTTDM CENTER BlLocw MISSiNG
|6, SAME @uT = %
~ BLOCK M1SS e & COMTER 19 g
i f‘fff 77
to W LT
20
1) 21
SO\ ]
SRR g
/ 1
g ™
-H__,".r f
.ﬂf / //'
|'l|l / I
? 2. 23, { d 5
$\OT ST, ( BRIEFCASE ) .
THEL

/

ey

<~
y VA4

/
\

R, <8,

<L

LT
C L L

y

A
8\\\

31.

Ples Miny More

page 29



Solid Pentominoes

After the 3x3x3, the next most popular solid polyomino-type puzzle has
been the set of 12 solid pentominoes.
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Bouwkamp found 12, 264, and 3940 solutions for these,
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They pack into the fallowing.rectangular solids: 2x3x10, 2x5x6, and SREXE,
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You might think that with 3940 solutions, the 3x4x5 would be easy to solve,
1t so you are in for a surprise,

several puzzle companies sell the set of 12 so0lid pentominces. Xadon's
accurately cut out of hardwood using a laser,

5ivy Farhi, 815 S. California Unit B, Monrovia, CA 91016, is an expert on
puzzles of this type and publishes booklets about them,

Checxered Solids

novelty.
stances,

Any polyomino-type puzzle, solid or plane, can be checkered for added

This may make 1t easler or more difficult, depending on the circum-
One example will be given here:

If you taxe all the ways that five cubes may be joined and exclude those
which lie flat (the solid pentominoes j, those wWith an axis of symmetry, and
those which fit inside a ZxZx2 box, you end up with a set of ten puzzle pileces,
These assemble into a 5x5%x2 box 19,264 different ways, according to Beeler,

de decided to try checkering this one to make the puzzle more interesting.

Uut of all the 512 diifferent possible ways of checkering the ten pieces,

Beeler found that there was one and only one way which produced a unigue

soluticn,
clelelT]T
B B|AIE|ID
AIAIAIE(E
ClJ|J|EIF
JJd | R[R]H
BaTTom

This amazing discovery is given in the diagram below,

GBI D
GG I!DID
' C[B)A|DIF
ClciH|EIF
J|C{H|F|F]
TopP

random color - 19,264 solutions - easy
checkered - 1 solution - very hard
checkered - 5 sclutions - fairly hard (omit 2 pieces)

5 checkered - 15 solutions - fairly easy {om*t 4 pieces)
o checkered - 1 sclution if the Z pieces having a plane of

symmetiry are omitted - hard
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Packing Problems

i There 1s a branch ol mathnematics which deals with the question ot whether
oy not certaln geometrical solids can be packed into certain hoxez, Tro is

the sort of thing you are apt to find in the recreational math books and
Jovrnals, to wit: "Filling Boxes with Bricks," by N. &, de Bruiin, Americarn
Mathematical Monthly, Jan. 19569; "Brick-Packing Puzzles," by David 4, Klarnear,
(Ztanlord University ), Journal of Recreational Matheratics, Vol. &, He. 2.

Ceceasionally mathematical selutions to packing problems become material-
‘vod ' othe form of wooden blocks and a box into which they pack - a Tuzsle.
Cnee of the nmore familiar is the so-called "Slothouber-Graatsma Fawzle," which
culls for three 1x1lxl cubes and gix 1xX2xX2 blocks to be packed into a 3x3x-
woX. There 1s oniy one solution and it is fairly difficult,

Another is known as "Conway's Puzzle" after 1ts inventor, mathematiocian
Jrhm Conway of England. It calls for packing Llhree 1x1x3 blocks, one 2x°x7
nlocx, one 1x2xZ bleck, and thirteen 1xZ2x4 blocks into a 5x5x5 box, Tt dg
cxtremely diftTicult unless you happen to be an expert in this particular
nranch of rmathematics,

fubik's Cube

B while on the aubject of cubes, we will take the cpportunity to dispose of
Hub*k's fube. T4 wWas not mentioned in the first edition of Puzule Cra’™t, and
mary have asked why. Anyone in the puzzle business these days must endure
seing anked incessanlly if they sell Rubik's Cuhe, *f they make 1t, and i
rof, wny noty wWould they make one out of romewood? Would they show someone
how to solve 1t?  Wte., etc. This book is mostly about puzzles you can cesisn
and make. T have never taken a Rubik's Qube apart fco see how they are nade
vecause T never was interested in knowing., 1 have never seen any made in a
home: workshop, and T would assume it 12 not very rpractical to hand-crat. It
chrnld have been meationed In the secticon on paterts, buti was overlooiked,
There 1s A Hungarilan patent on it hy Rubilk ,Emd, #A70062, 1978, There i3 a
e Ue patent on a similar puzzle using magnets by Larry D. Nichols, #3,655,207,
V7. Recently there was a multi-million dollar patent infringement case
tryirys to establish who invented it first.

T'her TJonvolulion Puzzle
- " packing bricks Sntc a boX does not exXcite you, you might try sluing
sowme o0 them together Lo make more complicated and interesting puarzle pleces.
Yo may even be ahble to make them interlocking so that you no longer need fhe
hox . For added aruzement, perhaps you can come up With an arrangement which
can only be assembled in one particular order. Finally, try to make all the
natzide faces symmelrical and ildentical 1n appearance for aesthetdics.,

Here 15 one for an example: My "Convolution” puzzle ‘s made up of twenty-
Tony 1x1x? blocks and eight 1x1x1 cubes, which you see on the outside, —lus
=2 oht more cubes In the center. The design iz dndicated in the dizgram below,
“r.d nints for making 1t are given in Lhe section on woodworking., It has ore
seculliar step 'n assembly Involving a rotation, which Bill Cutler has shown
by aralysis to be impossible unless two edges are rounded ever so siightly,
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art 2 - Burrs and Polvhedral Tuzzles

BIIRRS

Taken as a whole, the notched stick or burr-type puzzles are probably the
most familiar of all mechanical puzzles, The family i= a large one, and being
added to all the time. Nearly every general puzzle book or article mentions
them. The directions which have been published for making simple burrs are
too numerous and redundant to list, One of the best and most accessible 3
Puvzles in Wood by Wyatt (page 1). Since the theme of Puzzle Craft is to
publish new information that is not available elsewhere, we will Just review
the basics and then carry on where most of the others leave off.

The Standard Six-Piece Burr

This 15 the king of puzzles. Its origin is unknown, but it is ancient by
puzzle standards, meaning 18th century or possibly earlier. In ny selection
ol the ten best puzzles, it is near the top of the list. The problem is, 1t
nas now been established that there are well over 100,000 versions of the
standard six-piece burr, so which one do we choosze?

The puzzle consists of six notched square sticks,
whnich {orm an interlocking structure of three mutually
rerpendicular pairs. When assembled, all the nctches
are hidden inside, so the puzzle has apparent total
symmetry. Tn other words, if spun about, there iz no
way you can tell by the geometry i1f the same piece is
51711 on top or a different one. This s basiec to all
totally symmetrical puzzles,

since each stick intersects with four others, one
or the other must be notched., A1l notches are in discrete
uits one-half the size of the sticks., In other words, iF
the sticks are one-inch sguare, the notches are all one—halF
inch deep, and one~half inch wide or some multiple. You can think ol notching
the sticks in terms of removal of cubic blocks. There are a total orf 12 cubic
blocks In each piece which are candidates for removal., If the puzzle has ro
:nlernal voids when assembled, a total of 40 cubic units must be removed +ror
the six plieces.

Over the yvears, many puzzle designers
and analysts have taken an interest in the
siXx-piece burr., Van Deltt & Botermans devote
several pages to 1t. To simplify things for
a Start, we will consider only pieces which
can be notched on a table saw, rather than those
which have blind corners and inside edges which
nust be chiseled out, Furthermore, we consider

-
only pieces which can be assenbled into a puzzle e v
Wwith no internal voids. There are 25 such pileceg - L“ﬂxhxjffff
they are known as the set of notchable pieces and
are shown on the next page.
In the dlagrams below, piece A is notchable, IMece B is not notchable.

"*ece G can be made with a saw, but cannot be assembled without volds, zo is
not included in the set of Notehable Pieces.

— ]
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THE 25 NMOTCHABLE PIECES

In anticipation of the many readers who will write to say that these
drawings are useless because the dimensions are missing, please note the
followling: Start with square sticks of any arbitrary size -~ 3/4-inch to
one inch would be the most popular sizes. They can be any length not less
than three times the width, (those above are 31 times)., The depth of all
notches is exactly halfway (§.e, B/B—inch or 1/2-inch]. The wildth of the
basic notch 1s exactly the same as the depth, and wider notches are made up
of smaller ones side-by-side in exact multiples. You can scale these drawings
to see where the notches come. (If you are using 3/4-inch sticks, these
drawings are half scale. So, dimensions are unnecessary.

In order to assemble all 314 burrs with this set, you will need duplicates
of pleces &4, 5, 6, 9, 10, 12, 14, 15, 16, 17, 19, 22, 23, and triplicates of
pleces < and 3, for a total of 42 pieces. Helpful hints on making them will
be found in the section on woodworking.

Burr #305

The most common version is one in which pilece #1 with no notches is the
key piece. 5Some authors assume that 1t is the only version. Only 158 are of
that type. OF the other 156, most have two notched pieces Which come out
together as a key pair, and a few slide apart in halves. These latter are
clearly the most intriguing. ITf we eliminate all those which use two or more
like plieces, which use symmetrical pieces, which have more than one solution,
or come apart in ways other than just in two halves, we find there is only
one burr (and its mirror image) which satisfies all these requirements, Tt
is Burr #305 in Cutler's list. It uses pieces 6, 12, 14, 21, 22, and 23.

Most persons will not find it especially easy. T think it is my favorite of
all burrs.

Unnotchable Burrs

Lutler next investigated solid six-piece burrs using any kinds of pieces,
notchable or otherwise. He found there were 369 usable pleces, and they go
together 119,979 different ways! It is possible that a process of elimination
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like that described for Burr #305 might lead to some interesting combinations
in this lot, but T am not aware of anyone having attempted it,

Higher Level Burrs

All of the 119,979 burrs discussed thus far are known as level 1, meaning
that in the first step of disassembly, one or more pieces slide straight out.
A1l solid burrs must be of this type 1T they are ever to come apart at all.

You may wonder what is so speclal about burrs with no internal voids. No
one really seems to have an answer. There may be some subtle aesthetic symbol-
izm iInvolved here in being selid and complete. Tor puzzle analysts before the
computer age, limiting their analysis to solid burrs certainly made the job
more manageable. One author has stated that burrs with voids tend to rattle
and fall apart. I have not found that to be the case at all. On the contrary,
I find the ones with sliding key plece #1 to be the least satisfactory in that
regard because there 13 nothing to seat the key piece in place.

Burrs with voids can be much more complicated, interesting, and challenging
than those without. In particular, the first sfiep of disassembly may involve
the shifting back and forth of one or more pieces within the assembly before
the first piece or group of pleces is released. CQCutler uses the term "level"
to count the number of shifts required. Curicusly, there seems to have been
no published information on burrs of this type or thelr manufacture until quite
recently.

My design No. 36, "Coffin's Improved Burr," (1979) is Level 2-3, meaning
that the Tirst piece is removed with twoe shifts, and three more shifts are
required to release the next piece.

My design No. 40, "Interrupted Slide," (1979) has iwo solutions, one of
which 18 Level 3-2-2, and the second 1s a separation into two halves with
Level 7.

Bill Cutler recently discovered a superb new burr design of Level 5 which
he calls "Bill's Baffling Burr."”

Just as this goes to press, an extremely clever new burr design from Israel
has come to my attention, of Level 7-4, 1 expect someone is now hard at work
looking for a Level & design. It is hard to say where this will lead, except

that we can expect many more really clever designs, probably even more baffling
and entertaining than those listed here.

CaFrFING
IMPRoveD BUunRR

INTERRUPTED
5L D




BILL'S
BAFFLING BURR

1SRAELD
RBUuRnr

On page 33, we stated that the sticks could be any arbitrary length not
lesz than three times the width., We will now qualify that statement. If you
scale the drawings above, you will find that the sticks are slightly shorter
than the others shown. They are exactly three times the width. This 1s import-
ant, TIf they are any longer, the puzzle cannct be assembled, With most burrs,
including “Coffin's Improved,” the length does not matter. The "Interrupted
Slide" is an interesting case — with the length shown, only one solution is
possible, but if the sticks are shortened to three times the width, the second
solution (3-2-2) becomes possible.

Perszsons interested in making burrs for sale please note that the two shown
above may be proprietary. In this section, I have avoided using the word
“invent'" for this reason: Given the rules, there are only a finite number of
possible six-piece burrs., Cutler's computer program has already discovered all
119,979 of the so0lld ones, and the ones with voids will probably alsc be calcul-
ated sometime. The puzzle designer's task then becomes simply a matter of
selection. Does that qualify as invention? 1 don't know the answer. (There
is an interesting analogy here in the discrete notation system commonly used in
musical composition, )

The Difficulty Tndex As It Applies To Burrs

On page 23, we introduced the idea of a "difficulty index." Iet's see how
it appilies to burrs. Think of the six positions of the pieces in the assembled
burr as being: bottom, top, left, right, back, and front. 3Select any piece at
random for the boitom. For the back piece, you have a choice of five, assuming
they are all dissimilar. Any plece can go either end to, so unless the plece
is symmetrical, you have a total of ten choices to try. Then eight, six, four,
and two. Total - 3840 choices, If there is only one solution, then the difficulty
index is 3840, Identical pieces, symmetrical pieces, and multiple sclutions all
decrease the difficulty index, Usually you can tell which side of the pilece
should face the center of the puzzle, but there are exceptions, and these
delightful pieces are known as the "ambiguous" pieces." Notchable piece #7 1is
one example. They increase the difficulty index, The difficulty index idea
works pretty well for the simple burrs such as the 314 notchable ones, TFor the
more complicated ones like those above, it does not work because it dees not take
into account the really tricky business of getiing all the pieces together.
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Variations on the Standard Six-Piece Burr

We mentioned some of these in the section on patents - those with tapered
pieces or rectangular sticks, non-integral notching, rotating keys, hidden pins,
etc, They all lack the simpie elegance of the standard version, and we will
not waste zpace on them here. Let's hope someone had fun dreaming them up.

More Complicated Burrs

several of these were mentioned under "patents." The Wyatt and the van
Delft & Botermans books contaln a good selection. Several puzzle companies
make and sell them, including Johnson Smith, Pentangle, and Ray Rylander. BEBill
Cutler (1020 Augusta Ave., Wausau, WI 54401) designs very complicated ones and
produces a few for sale, as do probably many other part-time home workshop
operatlons.

The 1llustrations below, which are quite representative of the type of
puzzle Wwe are talking about here, are taken directly from Rylander's brochure:

THE CROSSBURK THE [ INISTAH
12 Fieces 9 Fleces 15 Pieces
AT, e¥panded variation A simplified verszion Pl ® o Fimw1- o
of the f«piece Burr, of the Star, TR o m MEensS S-Dlace

Lross in each Corner,

&
e

-

THE STAR THE POLYBURR
ket versioneg, " .
Comes in both 195 and 1% Holy Jeehosiphatt!t™

Note the simple Haplece

piece versions. Ny .
BUrr 1v each corner.

Good directions for making most of these will be found in the Wyatt book,

The Altekruse Puzzle

Of the prolific family of larger burrs,
Puzzle Craft will be concerned only with the
unusual Altekruse Puzzle and its many varia-
tions. This puzzle was patented by W. Alte-
Eruse in 18920, Tis origin is unknown. Since
the name means "old cross” in German, you wonder,
but apparently it was Just coincidence, The
Altekrmise family 1s of Austrian-German origin.
Willjam Altekruse came to America in 1844 as a
young man to avold being drafted into the
rerman Army, but whether he was the grantee
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of the patent, or perhazns his son, is unknown,

The puuzle has several unusual Teatures: All twelve piceces are jdentical,
The mechanlical action of the solution is guite unlike any of the other common
burrs, and can be quite confusing to the wunknowing. There are three dilferent
solutions, depending on whether this action can occur along one, two, or all
three axes. (If minor variations of the first two are counted, there are a
total of six distinctly different solutions.) When Altekruse drew up ihe
ratent, apparently he was aware of only the simplest one-axis soclution,

I used to make this puzzle in three contrasting fancy woods, one wood for
each axis. Once when exhibiting at a craft show, I watched with congiderable
interest as a young girl named Marjorie Hoffman was amusing herself al my booth
by trying to put cne together in a strange new configuration., Iater I completed
1t and found to my surprise that it required fourteen nileces rather than twelve.

The puzzle is easy to make. Start with 12 or 14 square sticks of any long*h,
but not less than four times the width. ILike practically all proper burrs, the
depth of the notches is exactly to the center, The nctches are twilce as wide
as Lhey are deep, so 1T you are using the same notching tool that you used tor
the six-plece burr, you will have to make two notches side-by-side, or clse
halve the depth and use half-sized stickas. Or use ancther notching tool tuice
as wide, Directions will be found 1in the books already mentioned, and alzo tre
Merasz boox. Helpful hints will be found in the section orn woodworking.

The drawing below 1s on quadrille paper, so exactly half scale 1f yvou are
nsing one-inch stock,

vartations ol Altekruse

The Altekruse puzzle has spawned a large Tamily of c¢losely related designs.
Tf we think of 1t a3 having somewhat the form of a 3x73x3 array, there is a
Wxhxty version having 24 pleces - 12 right-handed and 12 Jeft-honded (helow).
There s a 5x9x5 version of 36 or 38 pieces, and so on, (the ¥-piece version
iz one of Rylander's, preceding page). There are rectangular versions in oven
grealter number.

e
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+
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Frantix
Another interesting variation of the Altekruse purzle has pins and heles
inatead of notches. A poorly made plastic version of this was for a while made
by M, and later Avalon Hili, with the name of "IFrantix." A betfer made wooden
version 18 shown on the cover of Puzele Craft,
The wooden version has extra pins and holes in
the center to make 1t more interesting. It is
made of one-inch square stock, the dowels are
?/16—1nch, and the holes are 15/32~inch. The

holes must be centered accurately for a good
fit1. This puvzle has the unusual property of
extended construction in all directicons if you
have a large cnough supply of pleces.

6 right-handed and l‘o O

f, lelt-handed pleces

required - l.e. with
pin and hole reversed

The PTHN-HOLE Pusmwvle

This simple puzzle is best explained by reproducing part of the insiriction
hooklet which came with it. T made them ol one-inch square cherry with ?flﬁ—
ineh dowels and 15/32-inch holes, The pins were anchored with a brad.

The PIN-HOLE Puzzle

Copynght 1976
S. T. Cofhin

The five different types of pieces used in this
set of puzzles are shown below:

. 7
o =7

R

E1.BOW P INK

PIN BAR

The BASIC puzzle {illustrated on the cover) consists of:
1 PIN, 1 BAR, 2 CROSSES, and 3 ELBOWS,

The first step of disassembly is to remove the locking pin.
The six remaining pieces then come cut one by one. There is
only one solution, and it is rated moderately easy.

All of the more advanced problems are made up essentially
of two or more of these basic modules joined together.
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Next in order of difficulty are
the DOUBLE and the OFFSET PAIR.
They each require: 2 PINS, 1 BAR,

4 CROSSES, 5 ELBOWS, and | LINK.
The DOUBLE has several slightly
different seclutions.

There is an alternate version
of the DOUBLE which requires:

Z PINS, 4 CROSSES, 4 ELBOWS,
and 2 LINKS,

DOUBLE

OFFSET PAIR

The TRIPLE and the RIGHT ANGLE
are more difficult. They each require:

3 PINS, 1 BAR, 6 CROSSES, 7 ELBOWS,
and 2 LINKS.

There is basically only one solution
to the TRIPLE. Once discovered, the
same principle can be used to add on
more sections without limit. Each
new section will require: 1 PIN, S
2 CROSSES, 2 ELBOWS, and 1 LINK.

The RIGHT ANGLE has basically one
solution with several minor variations.

RIGHT ANGLE

There is an alternate and more difficult version of the TRIPLE

RIGHT ANGLE which uses: 3 PINS, 6 CROSSES, 6 ELBOWS,
and 3 LINKS,

All of these shapes are made with the SQUARE set, consisting
of: 4 PINS, 1 BAR, 8 CROSSES, 9 ELBOWS, and 3 LINKS.

There are alternate and more difficult versions of all these
which require: 4 PINS, 8 CROSSES, 8 ELBOWS, and 4 LINKS.
The required extra LINK is included with each set.

CORNER

(And s0 on... up to the GRAND CROSS!)
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The seven-maodule GRAND
CROSS requires: 7 PINS, | BAR
12 CROSSES, 17 ELBOWS, and
6 LINKS. It too has only one
solution, and is difficult. Its
shape is that of a jackstraw,
1.e. a central cube, with one
module attached to each of
the six faces,

The Corner Block Pugzle

The Basic FIN-HOLE Puzzle is frankly noi very challenging. It does have
an linteresting variation, however, known as the "GCorner Block Puzzle." Start
with a variation of the “"Basic" made up of one PIN, one BAR, and five ELBOWS,
(page 38}, and glue cubic blocks in each of the eight vacant corners. Since
each corner presents a choice of three faces to glue to, there are 3 or 6561
possible variations, The object was to find cne whieh produced six dissimilar
non-symmetrical puzzle pieces and only one solution. A laboricys trial & error
search extendling over several years failed to produce the long scught combinat-
ion, mostly because the solutions always seem to occur in pairs for some unknown
reason. Finally, just recently a falrly satisfactory design was discovered
which has essentially one solution with one minor variation. It is shown below.
Further investigation of this interesting problem is encouraged,

The model shown on the cover is in zebrawcod and purpleheart, a nice wood
combination for this type of puzzle.




POLYHEDRAL PUZZLES

A11 of the solld puzzles discussed thus far have heen made in the tradition
ot square stock and right-angle cuts. They are certainly the easiest to make,
and the easiest to describe and 1llustrate for someone else to make.

Wwhen I first became iInterested in puzzles as a business, around 1969, 1
decided to concentrale on new and original designs of my own (if there is such
a thing). This led me to explore the fascinating new world of non-orthogonal
(non-right-angle} spacial symmetries and interlocking solids. The timing was
right, and from our first craft show at De Cordova Museum in 1970, it was
apparent that the public (and our children) were as fascinated by it as I was.
That was when we colned the term "Polyhedral Puzzles" and the slogan "AP-ART -
the sculptural art that comes apart,"

The Six-Plece Diagonal Burr

This is one of the oldest and most faniliar puzzles
of this type, and one of the simplest, so a good one to
start with., Its origin is unknown. It was patented by
Ford in 1905 (#779,121). 1t is apparent from the patent
description that Ford was unaware of the usual simple
asgembly technique of mating two halves. The bagic
design was known in the late 1800's if not earlier. I
have heard an unconfirmed rumor that 1t was known to
the American Indians.

The puzzle consisis of six identical diageonally
notched asquare sticks of arbitrary length. The notches
go exactly to the center. The puzzle is not as easy to
make as you might think, for if the notches are the
slightest bit too large, the puzzle rattles and falls
apart. 1If the slightest bit too tight, it will be
impossible to work in humid conditions. The notches
can be whittled, routed, sawn by hand, or on a power m_
saw using a Jjig.

There are some simple variations, such as having
one unnotched piece as a sliding key (or more properly
rseudo-key )}, with extra notches 4in itwo other pleces, ’;_W_ <>
(5 -

ee patents, page 7).

The STAR Puzzle

If the ends of the sticks in the above puzzle are
beveled at 45 degrees, it is transformed into the
intriguing first stellation of the rhomblc dodecahedron.
This version 1s even more familiar, and has been on the
market for many years in both plastic and wooden vers-
ons, usually with the name “Star" or something like
that,

One disadvantage of the wooden version is that the
sharp polints on the ends of the piesces are across the
grain and easily brcken. One of my first "AP-ART"
puzzles was a wooden version in which this problem was
overcome by gluing up each plece of three blocks., Tt
also used three contrasting woods, so the puzzle could
be assembled two different ways with color symmetry.
Directions Tor making it will be found in the section
on woocdworking.
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The beven Woodz Puzzle

A simple puzzle similar to the STAR also has six
identical pieces. The three blocks which make up
gach piece are all identical to the center block used

in the STAR. These are called "six-sided center blocks™

and directions for sawing and gluing them are in the
woodworking section. After the puzuzle is made, the
51X sldes can be sawed down to give it a cubic appear-
ance. One of my earliest puzzles was this one with
six different woods used for the end blocks, to be
matched in assembly, and a seventh wood in the center,
heénce the name "Seven Woods Pugzzle."

before Truncating

The Four (Cormers Fuzzle

Once you get going in this business, one design
Just leads to the next. The Four Corners Puzzle is
only a slight variation of the above, The six-sided
center blocks are again used, but with a pair of end
blocks called the "Four Corners end block." The
woodWworking section tells how to make them, and they
are a lot easier to make than to describe.

The 51x pleces of this puzzle are identical in
shape, the assembled puzzle has tetrahedral symmetry,
yet the final step of assembly 1s the mating of two
Juite dissimilar halves,

The puzzle is made in four contrasting woods,
plus a fiith for the center. When assembled in the
preferred way, each corner is one kind of wood. By
taking a little extra trouble, syvmmetrical grain
patterns will appear in each cormer.

<
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The Second Stellation Puzzle
Thus far we have described polyhedral puzzles in
which all six pleces are identical in shape. These
may be intriguing geometrically, but there is no way
they can be very challenging as puzzles,
The Second Stellation is altogether more inter-
esting. Start by making a Four Corners puzzle
preceding page) and twelve rhombic pyramidal blocks
woodworking section). With the Four Corners puzzle
assemblied, glue the twelve blocks around the outside
to form the second stellation of the rhombic deodeca-
hedreon. For each block, you have a choice of two
different surfaces to glue to. If you do it the one
and only right way, no resulting puzzle pilece will
be symmefrical, and no two will be alike. The
djagram below may help.
The puzzle has two solutions and is of medium
difficully. The one shown on the cover is Honduras
mahogany .

9

the twelve added bleocks are shaded

The Twelve Point Puzzle

The Twelve Foint puzzle is easily made by adding twelve
more rhombic pyramidal blocks to the Second Stellation
puzzle, one at each end of each piece according to the
diagram below, While the puzzle is assembled. This makes
a more interesting puzzle, as there is now only one solut-
ton and only one axis along which the two halves can be
assembled or disassembled.

The model shown on the cover is in cherry, with end
blaocks of walnut for contrast.




Broken oticks Puzzle

Broken Sticks is made in exXactly the same way as the
second S5tellation, except that it uses triangular sticks
instead of blocks attached to the standard six-zided
center block. Twelve long triangular sticks and twelve
short ones are used.

When you try to assemble or disassemble Broken Sticks
the same way you would the Zecond Stellation, you find
there iz interference between the ends of the sticks such
that it will go together one way only. Thus it is the
same degree of difficulty as the Twelve Point puzzle,

The model shown on the cover is Honduras mahogany.

Hexagenal Prism Puzzle

The construction of the Hexagonal Prism puzzle i1s best explained by relerring
to the drawings below. On the left is shown the Four Corners puzzle locking |
straight down on one of the "corners," which appears hexagonal. The center draw-
ing shows the partially completed Hexagonal Prism in the same orientation, with
short triangular stick segments giued in place, twelve in all., Twelve more
sticks are required to fill in the emply spaces and complete the puzzle. These
are glued 1n such that no pieces are symmetrical and all are dissimilar. The
puzzle has only one solution and comes apart only one way,

The one shown on the cover 1s Honduras mahogany, Brazilian rosewood, and
primavera.,

Triangular Prism Puzzle

1f you can figure out how to make the Hexagonal Prism puzuzle, vour reward
i3 that you will have no difficulty at all making the intriguing Triangular Pricm
puzzle, As the drawing indicates, you simply add twelve more triangulér slicks
in the appropriate places=, .

Once again we should explain the absernce of detailed shop drawings with
dimensions for all these puzzle parts and pieces. Civing detailed plans and
directions for every puzzle covered in Puzzle Craft is not really the main PUrpose
ot ihis book. Gome are a lot easier than others, These prism puzzles are not
too tough to make, but very difficult to explain to someone else, T think the
best we ecan do is describe them s0 that at least you will know what they are and
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what iz involved. There is not enough space In this book to glve detailed
directions for everything, and T would rather use the space to at least mention
as many newWw and interesting puzzle designs as possible.

I never use shop drawings in my work, and don't really see what purpose they
would serve to anyone. T don't even know what most of the dimensions are. Tt's
all done with a few basic jigs described in the woodworking section, plus exper-
fence and Intuition. II you start with the simple ones like the STAR, you
should be able to wWwork up to the more complicated. If you get stuck, there are
plenty of places where we start out agaln with simple things.

The Triangular Prism shown on the cover is made of Honduras mahogany,

The General (Four Star)
This puzzle is made by taking the Triangular Prism and adding yet twelve
more triangular sticks, as indicated in the drawing, making each face into a

star of David prism. T made a few of these for fun, but I much prefer the
simpler versions wlth cleaner lines,

Triangular Prism The General {(Four Star)

Diagonal Cube

The first step in making the Diagonal Cube is to
make £ix ldentical pieces, each one made up of three
six-sided center blocks, just like the Seven Woods
puzzle except that the end blocks are turned upside
down., When these six pieces are assembled together,
there will be 24 empty spaces. Rhombic pyramidal
blocks are glued in these spaces in such a way that
all puzzle pleces are dissimilar and non-symmelrical.
The six faces may then be cut down until the puzzle
1s cubic or nearly so. The puzzle has only one
solution and one axis along which it can be assembled,
It 18 quite hard to disassemble unless vou know
exactly where to press with six ingers,

The one shown on the cover is made of zebrawood
and breadnut. 11 makes a very handsome puzmzle with

contrasiing fancy woods, as well as being interesting
to dizassemble and assemble,




Augmented Four Corners

Although this puzzle might appear to have 1little
physical resemblance to the Diagonal Cube, it is made
in almost exactly the same way. Kach of the six puzzle
pieces 13 made up of a gix-sided center blocks to
which are glued a pair of Four Corners end blocks,
When assembled, there are twelve empty spaces to be
filled by the rhombic pyramidal blocks. T+t has one
solution and one sliding axis.

The one shown on the cover is made of cherry and
Brazilian rosewood.

Vera,
Returning to simple puzzles with identical pieces,

the Vega 1s an easy cne to make. Make si1x puzzle
pieces, each with three six-sided center blocks,
exactly as for the Seven Woods puzzle {(page 42),
Then add fLetrahedral blocks at both ends of each
plece to form an atiractive stellated polyhedron.

Cluster-Buster

Start with s3ix puzzle pieces, each made of
three six-sided center blocks, as for the Vega
ruzzle above., With the puzzle assembled, attach
a mirror-image palr of FMour Corners end blocks
to the ends of each piece, thus making six iden-
Lical puzzle pieces,

This puzzle is very difficult to disassemble,
as 1t has only one sliding axis, and six fingers
must be awkwardly placed in Just the right spots,
which however can be located by careful inspection.

Reagsembly 3is easier,
Improved Cluster-Auster

This is similar to the above, except that it
uses four right handed and two left-handed pairs
of Four Corners end blocks, attached in such a way
that there sre three dissimilar pairs of puzzle
pieces, again with only one siiding axis. There
Ja essentially only one solution with one minor
variation. Tt is even more confusing than the
above Lo digsassemble and reassemble.

The one shown on the cover 15 in zebrawood
with matched grain. (lose dnspection of the photo
will reveal that the matching grair patierns in
the end blocks suggest zelid blocks of wood, even *® - push here to
though they are ail dlssected. This will occur disassemble

automatically with either solution.
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solid pDissections

On page 20, we discissed plane geomeilric discections. Woulin'i It bhe tum
it aomeone would invent some clevery three-dimensional dissections, auch o n oot
of blocks that would form some Flatonlc solids, »risms, pyramids, etc,? Bul how
would we hold them from zlipping and sliding apart - a separate vox for ecach
solid? That is one problem we can forget about, because practically all sueh
dissections are known to be Impossible,

Triumph Pazgle

This simple bui unusual puzzle could be regarded as a
zeometric dissection of soritz;, since 71 forms three diff-
erent symmetrical geometrical solids. One is a hexagonal
column surrounded by a hexagonal ring. The second shape
*s a six-pointed Star of David column., The third shape
is not easily deseribed. The puzzle is interlocking,
which takes care of the sliding prowuiem mentioned above.

When made as 1t normally iz of a light and aark wood,
each shape can be aszembled in two different color patierns
4 dark hexagonal colunn suryounded bty a lisht ring, or a
light hexagonal column surrounded by & dark ring. A Star
of David column with a light and dark dilamond pattern, or
with a darx triangie and thres 1light pointis,

Only about 50 of these were made and sold, 1974-1974,
but T have mailaed out hundreds of the instructicn sheets,
which contain essentially tne same information given here.
Many persons have tried to work backwards and figure out
from the insiructicn sheet how 1o make the puzzle. So
far as I know, no one has done g0 yet. 1 wWill even give
som= additional hints here: All six puzsle pleces are
identical in shape., Each puzusle piece is made up of three
simple blocks, all of which have already been described in
this sectlion, with directions for making them In the section
on woodworking. Good luck!

otar-of-lavid Puvgle

The Star-of-David puezzle i3 Just a more complicated
version of the Triumph puwzle, Tt too makes three
symmetrical shapes, but its six pileces are all dissimilar.
For posterity, plan drawingz ot the pileces are shown below,
but 1t is not an easy puzzle to make. I usually made then
in Honduras mahogzany.

o




The Three Pairs Puzzie

A fine puzzle - simple yet baffling. Shown at right
1s a simple interlocking assembly of six ijdentical
pileces, which is very similar to the Seven Woods puzzle,
{page 42). TImagine each of these six pieces split down
the center into two identical halves, as shown by the
broken line., Then glue these twelve half-pleces toge-
ther in pairs at right angles, three right-handed pairs
and three left-handed. Now reassemble, Tt 1s possible,
and very tricky. After you have seen the trick, it is
EA.SY «

It would be a falrly simple puzzle to make except
that it requires close tolerances to be entirely satis-
factory., The one shown on the cover is cherry.

- 3+ 3
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Rosebud Puzzle

The puzzle above reguires the sumultaneocus manipulation
of three pileces to assemble, 1Tt deoes not require much
dexterity, but is not obvious and never occurs to most
persons, Usually I do not much care for dexterity puzzies.,
The Rosebud pugzzle requires the simultanecus manipulation
of all =six pleces to assemble correctly, which borders on
the impossible unless you use masking tape or an assembly
}jig to position the pleces. I include it here because it
12 80 unusuald and has 2uch an intriguing mechanical action
when assembled., Of the fifty or so sold disassembled, T
think fewer than a dozen have ever been assembled. As a
conasoclation, there is a second easy solution which makes
a different shap .

Farts required: six slix-sided center blocks and
eighteen Four Corners end blocks - nine right-handed and
nine left-handed. Make three right-handed and three left-
handed pleces. A small peg i1s inseried in a hole after
assembly to prevent disaster.
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Locked Nest Puzzle
The Broken Sticks puzzle (page W4) gives the illusion of twelve triangular
sticks in a symmetrical array, even though if they were actually just that, the
structure would ecllapse. For an idea on how to hoid them together, refer back
to the PIN-HCIE puzzle (page 38). We reduce the sticks to hexagonal cross-
section (not necessary), and drill five holes in each one. Once you have the
hexagonal stock, the holes are easy, as they are all at an angle of 70 degrees
ta the sticks and all equally spaced. The spacing can be determined by trial &
error =0 that the sticks just rest against each other., The one shown on the
sover 1s made of 3/4-inch hexagonal birch sticks, 7/16~inch dowels, and 15/3:2-
inch holes, 3ix of the dowels may be attached to the sticks with brads to make
E1BOW pieces, lsaving six plain sticks and six dowels. Tt is a fairly hard
puzzle,
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Cuckoo Nest Puzzle

There s an interesiing variation ol the locked Nest
which 1 made Tor a2 while and called the Cuckoo Nest, It
nses onlv six sticks and six dowels, but most persons
will find 11t movre confusing than the locked Nest,

)|

|

|

0 ,

| Y
Aasomble in the order numbered. 4 and 5 are alike,.

There 13 a secord solution.

Nine Bars Pugzle

There is a wvariation of the Cuckoo Nest which T calil the Nine Bars puzzle,
5i%x of the bars a.e the same slge as those In the Cuckoo Nest, and the remaining
three are longer and have four holez. It is harder than the Cuckoo Nest. T dorn't
want to olutter up Puzzle Crait with too many variations of variations, so 1
leave this onoe for others Lo rediscover,

{There i1s a variation of the Locked Nest which would use thirty pentagonal
sticks and thirty dowels. kach stick would have five or zeven holes, depending
ol how leong you Wwanted to make them., I think it would be far too complicated
to make a szatisfactory puzzle, and would be z plece of sculpture more than anv-
thing else. T have never made one, and I shall certainly not attempt to draw onel
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Hexzstdcks

Instead of holding the twelve hexagonal sticks together
with pins, as 1n the Locked Nest, we can notch them to form
a very neat puzzle., This puzzle idea was discovered first
by Bill Cutler around 1965 and independently by myself in
1968. 1In the original veraion, which was once made 3n
plastic, there are nine sticks with two notches and three
with three notches. In the wooden version, two of the
notches are omitted, making iwo sticks with one notch.

Both versions have three solutions. All of the notches
are trapezoldal, same dimensions as the sticks and exactly
to the center. They are cut at an angle of 703 degrees

to the axis of the stick.

The puzzle is difficult to make in the home shop,
requiring both accurate hexagonal stock and accurate
notches, On the other hand, with the proper machinery
it could be manufactured very easily.

The one shown on the cover is in 3/4~inch birch.

Full scale drawing of
standard piece

Broken lines show loecation of
third notch

Notched ientagonal 2ticks

Based on the same idea as Hexsticks, there is an analogous *EF’}
arrvangement ol thirty notched pentagonal sticks, and several
variations such as the one shown (or suggested?) by the 1llus-
tration at right, which uses thirty notched sticks of rhombic
cross-section. 1 have tinkered with these ddeas, but find
them much too complicated to make satisfactory puzzles. I+
any reader Jjs thinking of doing honors work in school in both
math and mechanical drawing, they can draw one of these to
be included in the next edition of Puzzle (raft.
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Scorpius {(The Spider-Slider)

Reler once again to the cluster of twelve
triangular sticks shown on page . Now imagine
each stick divided longitudinally inteo two iden-
tical halves of 30-50-90 degree cross-secticn.
Joining these half-sticks in fours to makxe six
jdent.ical symmelrical pileces, We have a simple
but intriguing puzrle.  The ends may be cut ofl
at any des’red angle fTor the sake of appearance,
The sharp 30 degree edges may also be beveled,

T1 made accurately, this puwzle feels solid
when you pick 7t up, and it may take a while to
dizcover that it can be sl19d apart into fwo halves
along any one of four axes. Yet 11 you toss it
in the air, 11 [Ties anpart.

[ made Lthese In Tour contrasting woods, such
that when assembled correctly ail like colored
arms are mutnalty parallel. Other color symmetry
arrangoments are also pozsible,

Diclocated Scorpius
17 orie arm In «ach ot the scorpiuzs pieces 18 exXchanged
Wwith one o Tis nefghbors, we have s7x 1dentical but non-
symmebrical mizzle pieces,  They assemble two different
Ways. Thig purule was known 25 Lhe Dizlocated Scorpius.
There Wero never any color symmelry problems worked out for
T, o h owas rmade ‘no sl one kind of wood. Very few dislocated
wore rade because o much Improved version wWas soon arm ——%
Al acoverad {below )

Serambiod Deorpius

An investigation of all possible ways of Joining
different arms of the Zeorpius puzrzle in fours shows
that there are seven usable pieces. Tf we throw out
the ore symmetrical plece (3pider-3lider), we are le+t
with a set ol 3ix Tieces. By an exirvaordinary stroke
ot luck, they Just happen to assemble one way only to
foem a very satisfactory and challenging puzzle., The
=ix pileces are re;precented schematically below.

Az a crude estimate of the difficulty index of this puzzle, we arbitrarily
select one piece for the botiom, and note that any of the five remalning pieces
may £2 in any position ocriested four different ways. Z0x16x12x8x4 gives a
difficulty index ol 122,880, And then you have the problem of gzetting them
together n the =ipghl order, which s a 1illile trick in jtself,

Jince the puzzle 98 made simply out of a bunch of uniform triansular sticks
glued Logpother and Sroimmed, 11 98 nev too difficult to make., However, o be
entively zatiztactory the gluing must be done very accurately, and for that you

* 3 .

reed accurate jiga, If mak'ng only one, the easiest way might

be T Pind one of wine and use il as a Jig. The steel gauge T
nae tor checking each stick for accuracy before pluing was
uged Lo make Lhe tull scale croas-gsection shown at right -
dimens® omsS ungnodr..  Fore information will bhe found “n the
seetion on Woodwerding.  Puszle on cover is Honduras mahogany.
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Jupiter

The Scorpius family of puzzles leads directly
by analogy to an arrangement of sixty triangular
half-sticks surrounding a hollow center having
the shape of a triacontahedron. The cross-section
of the sticks iz a 36-54-90 degree triangle.
These sticks may be Jjoined in {fives to make
twelve identical symmetrical pieces which when
assembled and trimmed make quite an attractive
muzzle-sculpture, It has six sliding axes,
and it flies apart when tTogsed just like the
SCOTpIUS,

Jupiter is made in six contrasting woods,
such that when assembled correctly all like
colored arms are mutually parallel. Other color
symmetry arrangements are also possible,

-qﬁéggﬁﬁa
An article in the Nov. 1984 issue of Fine

l I
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the subtitle ¢f the article "Easy to make, but tough to solve." As a result,
I have received numerocus inquiries from readers asking for directions on how
to make one. IPlease note that the choice of photo and sublitle were those of
the editors, not mine! Nevertheless, you may find some helpful hints in the
section on woodworking.

The Jupiter shown on the cover is in sumac, satinwood, pernambuco, breadnut,
Honduras rosewood, and tulipwood,

Dislocated Juplter

There is of course a Dislocated Jupiler puzzle which is exactly analogous
to the Dislocated Scorpius and should not need any further explanation. Tt
has several solutions.

Saturn

You might expect that there would be a design of twelve dissimilar Tive-
arm pieces analogous to the Scrambled Scorpius. If there is such a design
possible, I have never been able to discover 1t. And if there was, it would be
30 difficult that probably no one could sclve it., A compromise was my Saturn
ruzzle, It used six dissimilar non-symmetrical pairs of pieces which formed
two identical subassembly halves. Tt wasg supposed to have only one solution,
but later we discovered others. 1T now realize that the simpler Jupiter was the
better design, which many customers realized all along.

Polyhedral Block Puzzles

There 1z a large family of puzmzles made up of polyhedral blocks Joined
tLogother different ways. We have already discussed the cube (page ZB}. NOwW
We Wwill look at other polyhedra.

Truncated Octahedra Puzzle

Jay Kirszch designed a puzzle made up of fourteen truncated
octahedra Joined together different ways intoc six puvule pieces.
T have attempted to Improve on his design with my fourteen-—
block, five-piece Truncated Octahedra puzzle. Tt packs inlo a
square bhox, makes a sguare pyramid, and fifteen other symmetrical
shapes, as shown on the next page. None of these are interlocking,
and one or two of lhem even require a rubber band for support, The
puszle pleces are Tormed by gluing a palr of blocks togelher on their
square faces, and then four pieces of lhree blocks each in all possiblc
ways of Joining them except in a straight iine.
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Truncated Uctahedra Puzrele Problems

Four Pliece Pyramid Puzzle

Twenty rhombic dodecahedra can be stacked neatly into
a triangular (tetrahedral) pyramid. Problem: Join then
in fives to make four dissimilar non-symmetrical inter-
locking puzzlie pieces which assemble one way only and in
one order only to reconstruct the pyramid. Surprisingly,
this 1s possible! The one known design 1s shown here,
Are there others? For having only four pieces, this i3
quite a dA3fMeult and confusing puzzia.,

The one shown on the cover is a variation made wiih
edge-beveled cubes (i.e, truncated rhombic dodecahedra )
in Honduras mahogany. It 1s even more confusing.,

Directions for making the blocks are given in the
section on woocdworking., The only way to glue these and have

therm £t ts 1o glue them in the assembled or partially N
assembled state, using rubber bands 1o hold them togoiher, 1 2 !
and wax or waxed paper to prevent the wrong blocks - F NN
beeoming stuck together, r} ] | 2 | i!J

SN OENGONSOOO
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Octahedral Cluster Puzzle

Nineteen rhombic dodecahedra can he packed into an
octahedral cluster, The same design criteria are used
as for the Four FPlece Pyramid, except that obviously
one piece Will have only four blocks. One and only one
design was found which satisfies all the requirements,
This puwzle 1s reported to be even more confusing than
the Four Plece Pyramid, BSame woodworking directions
apply. The one shown on the cover
is made of limbha, sawn from 1:-inch
square stock,

Pyracube

This puzzle consists ol fourteen edge-beveled cubes (truncated rhombic dodeca-
hedra) which are joined to make five puzzle pieces. They pack intoc a cubic box,
bulld & 3quare pyramid, rectangular pyramid, and with one pilece omitted a trian-
gular pyramld., Another amusing thing they do is pack neatly into the box with
one block lelt over., A wvariation of this puzzle made with spheres by Prof. wvan

der [oel s shown in Creative Puzzles of the World, page §5,

[RE CTANGULAN ‘ THLAN GULATT
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The Setting Hen Puzzle

Same l1dea as Pyracune. Four puzzle pleces made up of fourteen rhombic
dodecahedra fit inside a cubic box. Perhaps best explained {ii that is the
right word) by quoting the instruction sheet:

"As you can see, Mrs. Hen 13 setting on her nest with just her head poking
out above one corner, no doubt on the lookout {for Mr. Fox., She wants to be able
to duck and hide so that no part of her or her chicks shows above the top edge
of the nest. It's pretiy hard to do with such a hig family, but can you show
her how? Suggestion: Dump all the pieces out and construct a pyramidal pile
with a square base. It is sure to be Just the right height., OCoops - doesn't
the base quite fit in the box? What a shame! Nice try., Now start all over
again, There are at least three ways to fit all the pieces completely inside
the nest. After you have solved the square pyramid and the box protlem, omit
one piece and make a triangular pyramidal pile,

"Additional notes for the precocious, the curious, and the mathematically
inclined: The rhombic-dodecahedral blocks are made from one-inch sgquare stock
With eight saw cuts - ¢can you see how? The inside dimensions of the cubic box
are nominally 2/51 (the corners of the blocks are sanded down for easy clearance
The pieces will also pack into rectangular boxes having the following dimensions:
2 x 3% 2/2, 2x 3x 21/7, and 2 x 3 x 2/2. You might want to make a sei of
boxes with these inside dimensions.”

Rather than show the construction of the pieces, T will lel ihe reader try
to figure them out - a puzzle within a puzzle. If you can't, you can probably
come up wlith some new and better puzzle idea of vour own.

+\"‘]?n3ulir
PYyramio wilj {it
mside the box

‘W/

Three-Piece Block Puzzle
Glue ten cubic blocks together into three nieces to make a difficult inter-
locking triangular pyramid puzzle., Common sense says this i1s impossible, bat
common sense 13 wrong 1n this case. This amazing 1ittie puzzle has baffled
eXxperts. The drawings below contain all the information you need 1o make iL.
It 1s drawn on quadrille paper, sc half scale if you use one-inch blocks.
Remember, it is interlccking, so all measurements must be accurate. Ordinarily
a pr7zle like this would be glued in assembly , but then you would miss all the
fun o solving it.

h{dfﬂa
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Fennyhedron

A fundamental rule of puzzle design states that the novelty of a puzzle
varies inversely with the number of pieces. We have just described an unususzl
and challenging puzzle of only three pieces. Now, how about two pieces?

when my kids were quite small, they used to spend hours in my shop patiently
gluing together little scraps of fancy woods to make “puzzles" for their friends.
Une time we had a lot of scrap rhombic blocks which they industriocusly glued
together all different ways. Then they got me interested, and together we arrived
at a simple iittle two-piece hollow box. Tt has two mirror-image halves made of
six blocks each which fit together with obviously no difficulty whatscever to
make the hollow block. 11 made accurately so that there are no cracks to reveal
the construction, and with just a little friction, most persons will find it Just
about Impossible to disassemble. The reason is that they will grasp randomly
With thumb and forefinger of each hand and pull. Tt will never come apart that
way, because you wWwill always have both pieces in each hand. Unly by using
an unnatural three finger grip will it come apart. Since there are only four
possible axes, this is done easily by random trial and error,
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My kids made and sold these for a couple years. They used to put a penny
inside, hence the name. I think they used up all the scrap and got interested
in other things at about the same time, and production ceased. Years later T
became Interested again and revived the puzzle for a while with 211 sorts of
variations. The only 1limit here is your imagination. There are truncated and
stellated - ersions, rounded, three-piece, nesting sets, different color symmetries
on and on., There was one nesting set of four, the smallest being not much bigger
than a pea. The smaller ones we called Minihedrons - a truncated Minihedron in
three contrasting woods is shown on the cover, together with an amuasing variation
of the Pennyhedron. C(Close inspection of the photo will reveal that 3t has extra
joints. It is made of 24 tetrahedral blocks, two of which make one rhombic
pyramidal block. There are two versions., One jis the standard version which
comes apart with the secret three-finger grasp. The other loock-alike comes apart
with the common thumb and forefinger pull, HNaturally my kids could do the tricky
verrsion, but the new easy version had them completely baffled! (Can't tell which
one 15 in the photo.)

To make the Pennyhedron, I suggest using good quality plywood. Saw out lone
strips with both edges beveled at 60 degrees, taking great care to keep the width
uniform. Saw the strips into blocks with the table saw tilted at 60 degrees and
the miter gauge set at 705 degrees. All twelve blocke must be identical and
equilateral. Hold together with tape and then gluc. Use the first as a gluing
Jig for the second, trying to make each one more accurate than the one before.

It your gluing Jig is solid, one jig accommodates all sizes,
Additional directions are found in the Wov. 1984 issue of
Fine Woodworking,

"easy'" version
showing cleavage
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Pseudo-Notched Sticks Puzzle

In the same vein as the trick version of the Pennyhedron is this absurdity.
Anyone familiar with the common diagonally notched square sticks pugzzle (page 41)
knows that the simplest way to disassemble 1t, especially 1f it tends to be
tight, is to grasp any opposite pair of sticks by their ends, wlggle them and
pull, and the whole thing flies apart. This version also has six identical
pieces and loocks exactly the same when assembled, but when you grasp what appear
to be opposite sticks to disassemble it, all you are doing is pressing it ever
more tightly together, and it has the feel of being glued absclutely solid.

Only when you grasp in a manner that seems to make no sense at ali, it comes
apart with ease!

By this stage, the scale drawing of the piece should be sufficient guildance,

To be effective, it should be made accurately of stable wood for a smooth snug
fit.

Square Face Puzzle

A new inspiration which arrived Just in time to be included in this edition
of Puzzle Craft., This puzzle is made by First making either the diagonally
notched square sticks puzzle (page 41) or the Pseudo-Notched Sticks puzzle (above
and then adding twelve more notched blocks, Six of these are glued on their end
and s3ix on a side, such that the six resulting puzzle pleces are all dissimilar
and non-symmetrical. There are two soluticns. T stumbled upon this because 1
had a Psendo-Notched Sticks puzzle that was too loose and I was trying to salvage
it. TIf made with a snug fit, this puzzle is very difficult to disassemble,

The Square Face puzzle 1s shown
on the cover right beside the Three
Pairs puzzle, to which it bears a
close superficial resemblance. This
was done to illustrate a point. The
fact that many of these puzzles have | !
intriguing polyhedral shapes (and are : |
made of exotic woods with symmetrical |
grain patterns) is really supposed 1o
be incidental toc their function as
ruzzles, The shapes always result
from the puzzles, not the other way
around. When you try io reverse the
process, the puzzle design usually becomes contrived and incongrucus. ‘i'he
Porter patent {page 8) is a perfect example. Zo here is an interesting case
where two puzzles happen to come out in the same shape, even though internally
and functionally they are completely different. By the same token, two puuules

can lock completely different {Diagonal Cube and Augmented Four Corners) and
vel be essentially the same puzzle,
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The Garnet Puzzle

The instruction sheet for the Garmnei is reproduced here
verbatim:

The GARNET Puzzle consists of six puzzle pleces
which assemble in an interleocking configuration to
form a sclid rhombic dodecahedron with bisected faces.
Kach puzzle piece is made up of four blocks Joined
together different ways, and each block has the shape
01 a skewed rhomboid pyramid.

1f you consider all practical ways that the four
blocks might have been Jolned, you arrive at a set of
ten puzzle pieces, These are shown schematically below
as viewed from the inside:

833 irdds

One object of the design was to Tind a selt of six dissimilar pieces
which assemble one way and essentially one order only. A laborious
investigation of the 210 possible combinations has (so far) revealed only
two gatlsfactory comblnations - ABCDEF and ACDERZ. PBoth versions havoe
been or are in production.

Disassembly may be accomplished by randomly pulling in different
directions until you discover the one sliding axis which separates the
assembly into two halves. Or you may prefer to caretfully study the patiernm
of dissection and see 1f you can figure it out. This puszle i3 normally
made 1In six dissimilar woods - one wood for each piece. This 1s a departure
{from all previous designs of mine, and now you see the reason why.

(ote: This puzzle was first produced in Feb. 1984. A1l those made in
1984 were the mirror image of the version shown here; i.e. like thiS:Ezgéa

dJ

This revised instruction sheet applies to all those made after Jan.
1985.,)

This puzzle has many interesting variations, some of which are stilil
being explored at this time. Although the investigation of the 210
possible combinations was belleved to bhe systematic and thorough, it 1s
possible that other interesting designs may have been overlooked, especially
if three-block and five-block picces are also consldored. There are trunc-
ated versions which together with different color combinations create some
surprising and intriguing new geometrical forms. The possibilities of
augmented versions are especially interesting. There are stellated versions
and puzzles nesting within puzzles in large number and confusing variety.
One =such version has eight pleces and 1s very difficult. Even more complex
variations are no doubt possilble.

This puzzle is especially suitable for those who like to tinker with
their own puzzle designs. It is one of the few so-called polyhedral puzzles
that does not regquire accurate gluing Jjigs. A satiszfactory fit may be
achieved by first assembling the 24 blocks carefully with tape and rubber
bands, and then selectively gluing the blocks one at a time. Sawlng the
hlocks Trom 30-60-90 degrec triangular stock requires a simple but accurate
saW Jig to saw the ends at a 60 degree angle (page 56 ) and exactly the right
length., An accurately made Garnet may be used as a gluing Jig for making ancther,
Smalley or larger ones may be made using the same Jig.

The Garnet shown on the cover is made of six contrasting woods: ebony, walnutl,
breadnut, peroba rosa, sumac, and satinweod, with the light, dark, and reddish
woods all being opposile each other.
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Design No. 72

By analogy, we would expect that a2 giant version
of the Garnet should be possible made up of sixty
blocks in the form of a 30-faced triacontahedron.

If we consider a puzzle made up of ten pieces of six
blocks each, we find there are 45 usable pieces.

The number of possible sets of ten is some 20 billion,
With this number of possible ssts to choose Trom, how
many assemble into interesting puzgzles? A laboricus
search by both John Loeser and myself has failed to
discover any so far, and indications are that perhaps
none are possible.

Urne experimental version is shown on the cover. It
has five dissimilar non-symmetrical pairs of pileces which assemble in two halvos,
Just like the Saturn puzzle. This particular one is made up of twelve different
kinds of wood arranged in color symmetry. Although not very satisfactory as a
puzzle, 1t makes quite an attractive sculpturs.

Peanut Puzzle

The idea for the Peanut puzzle comes from the two-pilece
dissection of the rhombic dodecahedron shown at the bottom
ot page 6.

We have mentioned puzzles made up of polyhedral blocks
which interlock to form some solid, (Four-Piece Pyramid,
Octahedral Cluster, Three-FPiece Block). These can be quite
challenging, but after the one solution is learned, there
is nothing more to be done with them. We have also mentioned
rolyhedral puzzle pleces which make many different shapes
limited only by your imagination (Truncated octahedra,
Pyracube, Snowflake), but none of them interlocks and many
reguire a box. TIs it possible to design a simple interlocking puzzle polyhedral
puzzle which makes many different interesting and challenging shapes?

By Joining two half-blocks on different faces, dissected as shown, and
excluding certain pleces because of symmetry and various other reasons, wWe
arrive at a set of twelve possible puzzle pieces. Aided by a computer, Mike
Beeler has found one and only one set of six pieces which will construct all
ol the following:
three pieces - Triangle (1 way)
four pleces - Square (2 ways), Tetrahedraon (1 way), Diamond (1 way)
five pleces - Square pyramid (4 ways)
all six pleces - Octahedral cluster (2 ways), Hexagonal ring (2 ways)

as well as numerous other animated shapes.

(In a preliminary version of this puzzle, a two piece construction was
possible called the Peanut. That construction is no longer possible with this
set, but the name seems to have stuck. )

In order to derive the maximum pleasure from this delightful puzzle set,
the eight blocks which make up each puzzle plece must be very accurately sawed
and glued, This 1s quite a task, and it is doubtful +that this puzzle could
ever be manufactured commercially. For the home hobbiest who has made it this
far in Puzzle Craft, this is perhaps the best pusszle design T have to offer.

Each haif-piece is made up of two tetrahedral blocks and two special blocks
made Wwith the Modifiled Diagonal Jig described in the woodworking section. One
half-piece accurately made serves as a gluing Jig for others. Joining the half-
pieces is what requires the most accuracy. Perhaps a proper insiruction sheet
with illustrations can be published in some future edition or supplement of
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The Third Stellation Puzzle

This unusual seven-plece puzzle combines the combinatorial problems of cne
like the Twelve Polnt with the surprise factor of one like Three Pairs. In
other words, it is very difficult and confusing. Tt forms the beantiful third
and final stellation of the rhombic dodecahedrorn, thus clesing out that line of
development in grand siyle.

The six-sided center blocks and triangular stick segments are
components already described. It is not easy to make., The cover
model is in Honduras mahogany.
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The Gueer Gear

If you check thls text against the cover photo, you will find that all but
two of the puzzles illustrated have been described. The Rueer Gear was stuck in
there as a joke and to make a point. It is but one among hundreds of experinen-
tal models cluttering up my shop. The design was never recorded and s probably
not interesting. The puzzle on page 66 of Creative Puzzles of the World is
ancther example. Some passerby plcked it up one time and somehow it found its
way into the book, Lo my surprise., The point is, with the tools and skills
described in Puzzle Craft, you can make up new desligns of your own wilhout 1limit,
and every once 1n a While some clever new idea may emerge.

The Split Star
This puzzle bears a superficial resemblance to the familiar STAR puczle,
putl as we have polnted out this means nothing and can only mislead vou. Careful
‘nspection reveals additional lines of dissection in strange —~
nlaces. This last minute addition has six complicated pieces
very difficult to describe, to illustrate, to assemble, and

even to disassemble, See if you can figure out how 4t is
made, or walt for details in some future edition of Puzzle

Oraft.

7
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Part 3 - Woodworking Techniques
{First published Jan. 1982, revised Dec. 1984, reprinted Aug. 1985, Oct. 1986.)

In this section, Wwe will look at some of the woodworking technigues used
for producing puzzles described in Fuzzle Craft.

Lumber

Satisfactory puzzles can be made from a wide variety of woods Wwhich are
readily available from lumber yards, Clear white pine is very easy to work,
but is too soft for hard use, alsc its pitch tends to rapidly gum up your saw
and sander. Yellow pine is harder, and has very attractive grain. Poplar is
soft and easy to work, but does not give an attractive finish - I use it oftien
for experimental work. Douglas fir is inexpensive and readily avallable, but
try to find boards with growth rings close together and free of knots if you
can., If your local yard sells mahogany, it 1is probably Philippine, which 1is
the cheapest, softest, and least desirable type. You can usually fing a
better selection by going to a millwork shop and buying their leftovers.

After you have acquired some proficiency, you may wish 1o try some harder
and more desirable woods such as walnut, cherry, oak, or birch, to name but
a few. For puzzles such as the checkerboard type, which require a light and
dark wood, birch and walnut is a good combination. Maple is a good light wood,
but its hardness makes 1t more difficult to work than the others.

For really fancy work there are the so-called exotic wWoods such as ebony,
rosewood, bubinga, etc. You will find many suppliers of these woods wWitlh ads
in woodworking magazines. One of the oldest and best known 1s Constantine‘s,
2050 Eastchester Road, Bronx, NY 10461.

The way I got started using the exotlc woods was that I needed different
colored woods for puzzle designs having multi-color symmetry. For three
colors, such as in The Star Puzzle, one can use a light wood (limba, satinweod,
primavera), a dark wood (rosewood, ebony, benge), and a reddish wood ( padauk,
peroba rosa, bubinga). For a fourth color, such as in the Four Corners Puzzle,
one can use a yellow wood {Osage orange, difou), or a striped wood (zebrawood).
The Juplter Puzzle requires six different colors, and woods with distinctive
colors such as purpleheart, sumac, or the bright green varlation of poplar
may be used to advantage. An entire book could be written, and probably has
been, on just the various properties of woods -~ a fascinating subject, but we
must move on.

The problem with listing the properties of various specles of woods 1is
that there is often as much variation within a species as between different
species. Anyone who works with wood soon learns to keep an eye out for choice
pieces of wood for certaln projects, and they can be almost any specles. By
the same token, individual boards of the so-called exotlcs may have chronic
defects which make them useless for puzzle making or anything else, so you
have to keep an eye out for them too. Don't waste your time With them - throw
them in the firewood pile.

Seasoning the Lumber

Whatever lumber you use, you will want to make sure it is well seasoned,
which usually means kiln dried, although several years of air drying may
produce perfectly acceptable wood also., Every now and then, someone comes
up with the idea of sawing down an 0ld tree in their backyard and turning it
into puzzles; but this is rather impractical because of the trouble and expense
of getting ¢t t¢ the mill to be sawn and then dried.
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Planing the ILumber

Unless you have access to a good thickness planer, you will certainly wish
to buy your lumber already planed to some specified thickness, which is the
usual way it is sold anyway. By far the most common is "one-inch” lumber,
which is roughly 3/4-inch thick. Puzzle making is ever so much easiler if you
can start with boards planed to some exact thickness. To begin with, you will
need some instrument for measuring thickness. Vernier calipers will do, dial
calipers are better, and a micrometer is better still if you are really serilous
about this work, Unless you are very lucky, the lumber you buy will not be
anywhere near the exact thickness you would like it to be. However, perhaps
it is all of a reasonably uniform thlckness, having all been planed at the
same time. If so, and if you expect to make only a few puzzles, perhaps you
can adapt your other dimensions to it. Otherwise, the altermative is to plane
it a second time down to some exact thickness. An ordinary thickness planer
can be set to plane with a consistent accuracy of .00l inch if the lumber is
not warped tcoo badly, but don't try to tell that to your local millwork shop -
they won't even know what you're talking about. To begin with, they probably
do not even have a set of calipers in the shop. Often the knives are not at
the same height at both ends of the cutter, so the lumber comes out thlcker
on one edge than the other,

I used to go around to various shops, trying to find one that was sympa-
thetic to my special requirements., 1 was very lucky to find one in which
they allowed me to actually adjust the planer myself, The trouble with these
places is that they do not always have the same man the next time., When I
made the mistake of letting the new man see me using a mlicrometer on the work,
he exclaimed: "look, buddy, this ain't no machine shop!™

Here is how I finally overcame this problem. To begin with, when 1 first
started making puzzles, 1 decided to standardize on a board thickness of 1.000
inches for most of my designs. I buy rough "five quarters” (li-inch)} lumber,
and have it planed to 1-1/16 inch thickness before being delivered. To make
one~inch square sticks, for example, I rip them out on the saw sllghtly over-
sized and then plane them down to exact size using my own special small thick-
ness planer which will be described a couple pages farther on,

When planing lumber to close tolerances, you have to keep in mind the
fact that you are measuring it at a certain moisture content, probably on

the high side if it came from the lumber mill recently, and it will he a few
thousandths less when fully dried.

Dealing with Warp

This is a major problem. Practically every plece of lumber is noticably
warped in at least one of three ways - crosswise, lengthwise, and twist (see

Fig. 1).

Fig. 1 Crosswise lengthwise Twist

Of these, iwist is the worst, and if it is very bad, you may as well discard
it. Lengthwise warp can be tolerated if not too severe, but it can cause
inaccuracles in thickness when planing. Reverse curves are the most trouble-
some, but usually they can be minimized by judiclously cutting the board into
shorter lengths., When warped crosswise, which practically every board is
unless quartersawn, usually the thickness planer presses it flat whlle planing,
so it emerges from the planer just as warped as when it went in. This can be
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corrected by first running one side of the board over a jointer to make it

flat, and then planing the other side in the thickness planer. This 1s possible
only if the lumber is sufficiently thick to begin with, and even then it may
not be worth ithe bother, as the board will probably warp again later. When
ripping any board into square sticks, you should keep in mind the fact that it
probably has some crosswise warp which needs to be taken intlo account.

Storing the Wood

After the iumber is planed, the boards may be sawn into convenient short
lengths - say three feet - and stacked in a pile with alternate sides facing
up, With heavy weight on top to reduce the warp, or at least prevent it from
increasing.

Some thought should be given to the moisture content of the wood in storage.
AS received, it is probably more moist than you would like it, and you will want
to bring it down as close as possible to normal indoor moisture level, whatever
that is.

Choice of Wood to Minimize Warp

With all these precautions, warp can still be a problem. Some types of
wood are much more prone to warp than others. Most of the domestic hardwoods
are bad. On the other hand, the dense oily tropical woods like rosewood, teak,
ebony, and padauk tend to be very stable. One of the most all-around satis-
factory woods is select straight-grain Honduras mahogany. But even with it,
you Will have to watch out for the occasional board which for no apparent reason
is hopelessly warped and impossible to work with.

Ripping
Now having uniform flat boards of some speclifled thickness, preferrably

slightly oversized, the next step 1s to rip them into usable sticks., About
half of all the puzzles described in this book were made by starting with one-
inch square sticks, even those like the Four Corners and Star~of-David, whlch
appear to be anything but orthogonal when finished. Producing accurate square
sticks 1s by no means an easy task, but it is absolutely essential for every-
thing that follows.

1f the lumber is quite free of warp, and 1f you have a good tablesaw wilth
sharp blade and long straight rip femnce, with everything set up Jjust right,
then you may be able to rip out accurate square sticks directly in one oper-
ation. Usually not all of these conditions are met, so you must first saw
them slightly oversized and then plane them down to exact size.

For ripping, I have a tablesaw set up to do only that, with table and rip
fence firmly and permanently locked in position at exactly G0 degrees, and
with a couple of innovations added. One of these is a vertical steel plate
mounted ‘ust behind the blade and aligned exactly with it, the same width as
the kerf of the saw, to guide the stock straight and prevent it from pinching
in on the trailing side of the blade. This is unnecessary with some woods,
but it is very useful for woods like zebrawood which have internal strains
and tend to warp badly every which way when ripped into sticks. The other
inpovation is a shoe of lignum vitae wood, mounted just beneath the saw table,
which rubs lightly against the blade to damp out vibratlons. It is adjustabie
for Wwear. My blade is carbide, narrow kerf, made especially for ripping.
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For ripping thick planks of very hard weods, I will often use my trusty
old 2C0-inch Crescent bandsaw. Bandsaws are not usually noted for accuracy
of cut, However, if you have an adequate sized saw with good sharp blade,
set at maximum rated tension, with tight guides, you can get very good results.
I use only Olympia brand blades, 3/4—inch skip-tooth, with a very accurate
factory weld.

The Planer

For planing the sticks down to exact final size, I use an ingenious device
which consists of a portable power plane with front shoe removed, mounted
securely over an adjustable flat bed, thus becoming a amall and very accurate
thickness planer. . SPRING

“'“A'Rnu5£‘é%

a0’ FENCE

PAESSURE
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ANGLES

1 - ¥1G. 4
BED SPACER

Here is how it works. Let us suppose you wish to make one-inch square
sticks. Start with sticks about 1/32-inch oversized. On the first pass
through the planer, you shave the top surface. A small roller with spring
tension just ahead of the cutter presses the stick down against the bed.

The thickness adjustment (admittedly crude) is made with various plates and
shims placed between the bed and the work., Now you rotate the stick 90

degrees counterclockwise and run it through a second time. On this pass,
another spring device pushes the surface that was just planed against an
accurate 90 degree fence on the left, thus assuring that the first two

surfaces are at a right angle. The bed is then adjusted with shims to the
final 1.000 thickness, and the stick is run through two more times to finish
the job. Many sticks are done 1n a batch, so it 1s a fairly fast and efficient
operation. (If you have a regular thickness planer, it can probably be set

up to do the same job even better - I just don't happen to have one.)

PLANE
FT”E PLANE
o
FIG. 5 o *_pqggﬁmE \\:\ <« PRESSURE
S
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One of the common complaints when planing hardwoods is gouging and splintering
of the surface, especially with really difficult woods like bubinga. This has
to do with the type of wood, direction of grain, feed speed, speed and sharp-
ness of the cutter, among other factors which you don’t have much control over.
One thing you can control is the angle at which the knives are ground. The
planer blades in most cabinet shops are ground at a so-called "softwood"
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angle. To correct this, sharpen the knives by HARDWQOD

grinding on the froni surface, as shown in the GRIND
drawing at right. HERE
OFTW
Drum Sanders ® ooP J
Before 1 made the planer sdescribed above,

I used a small drum sander for this operation.

It was not very satlisfactory, beling slow,

inaccurate, and unable to handle oily woods Fig.e

Without gumming up. Probably the fault was not

in the method, but rather in my particular toocl,

I am told by other woodworkers that a good drum sander is as good as a planer,
if not better. Probably the drum should be metal or some other hard material,
rather than expanding rubber as was mine, and the whole machine needs to be

big and sturdy. Bear in mind that a sanded surface will have a dulling effect
on cutting tools in subsequent operations,

Cross-cutting

The final sawing operation is usually to saw the long sticks into various
shaped blocks, For thls operation, I use an eight-inch table saw which is
equipped with a large assortment of special Jigs, most of which are placed
on the saw table and slide back and forth in the miter grooves. The blade 1
use is a hollew ground, thin rim (.0625-inch)}, 150-tooth alternate bevel,
hard rim 3imonds "plastic cutting" blade (about $60). These have to be sharp-
ened frequently - as often as ornce a day when sawing tough woods, This 1s a
Job fer a professicnal, as a file will not touch them, and 1s quite a nulsance.
Much better would be a carbide blade, if one could be found which produces a
smooth cut with narrow kerf, T am told that such saws do exist, but I have
never found one in the eight-inch size. You are probably much better off with
a ten-inch saw because of the wider choice of blades.

For the casual woodworker, there are "hollow ground" (no set) fine-tooth
blades readily available in hardware stores which will do a satisfactory Jjob,
and may be discarded when dull,

A clrcular saw blade is guite flexible, and the only way it can possibly
make accurate cuts is to be extremely sharp. The first sign of dullness may
be slight errors in the saw cuts. You can also sometimes tell by the sound,
resistance to feed, and appearance of the cut. 3By the time burn marks start
to show, it is hopelessly dull.

Radlal Arm Saws
If you have a radial arm saw, but no table saw, you may wonder if it can
be adapted to perform these operations. I have known of those who have attempted

to do this, but I don't believe it was ever entirely satisfactory in terms of
accuracy or convenience, so I can't recommend it.

Saw Jigs

Most puzzles of the type under conslderation here are made up of large
numbers of identical blocks, produced from long sticks by repetitive cross-
cuts, For this, specialized jigs are essential. They are truly the key to
this whole process,

The Square Block Jig

This is one of the simplest and most useful Jjigs. It is used for making
cubes and rectangular blocks from square stock, A sturdy 2 x 4 block of
hardwood about 16 inches long serves as the body of this jig. It slides back
and forth in the miter grocves on a pair of runners to which it is fimmly
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attached at exactly right angles. By the way, before you do anything else,
you should make sure that the plane of your saw blade is exactly parallel to
the miter grooves and perpendicular to the table. Once you determine that is
so, lock it firmly in that condition. This saw jig has a couple of smaller
blocks of wood attached to its righthand end to form a sort of pocket.

Now let us suppose you wish to use this jig to make one-inch cubes from
one-inch square stock. First, you carefully make a block exactly one inch

ilong. Place this block in the pocket against the stop on the right. Now

using this block as a spacer gauge, you saw a second block in the jig. If

the distance from the saw tc the righthand stop is some arbitrary length X,

then the second block is X - 1.000. Remove the first block and insert the
second block in the pocket. 7You are now all set up to saw as many 1l.000 cubic
blocks as you wish., When you have finished, save the gauge block and label 1t
for future use, Other gauge blocks will be accumulated for making every possible
length of block you require. A thumb screw provides for fine adjustment, which
may be necessary when changing saw blades, as they do not always track exactly
alike.

F1G. 7

STEP | - MAKING STER 2 - SAWING STER 3 -
A ONE-INCH RLdei THE GAUGE nBLacK

USING
THE GAVGE gigek

Obviously, the distance X must be somewhat greater than the longest block
you wish to make, Five inches is sufficlent for most puzzles described in
this book.

A good illustration of this jig, far better than I can draw, may be found
In the November 1984 jissue of Fine Woodworking magazine.
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The Diagonal Jlg

This is another very useful saw jlg. The variety of intriguing puzzle
designs which can be created using it is practically unlimited. Tts use was
implied at several points in Part 2, starting with The STAR Puzzle on page 41
plus at least a dozen others,

The base for this Jig may be a plece of good stable plywood, such as
Baltic blrch, about a foot square. I{ slides in the miter grooves on a palr
of rails just like the Jjig on the previous page. Attached onto this base is
a V shaped cradle which holds the one-inch square stock at a 45 degree angle
of rotation, and feeds it into the saw at a 45 degree angle as viewed from
above,

You will probably want to make some provision for slight adjustments to
get the angles exactly right. You do not need any expensive machinists’
instruments to check any of these angles. Ordinary draftsman's triangles and
a little common sense will do the job as well or better, Saw a few test blocks
and fit them together. If you do this right, the angular errors accumulate and
are much easier to detect.

One of the test pleces you have Jjust sawed out is now installed in the
cradle and becomes a stop block. You will want to make this adjustable, at
least until you get it exactly right. You are now ready to saw out the six-
sided center blocks used in the Sirius, Four Corners, Nova, Prism family, and

numerous other related designs, Careful inspection of the pyramidal point
where the two diagonal saw cuts meet in the center will show when the stop
block is adjusted just right. The square stock is rotated 180 degrees after

each cut, and produces these blocks without waste.

END VIEWOF CRADLE

Toa LoNnG Too SHORT JUST RIGHT
SIX~ SIDED CENTER BLocK TEST
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The diagonal jig described on the previous page produces £ix-sided center
blocks by rotating the stock 180 degrees between saw cuts., The exact same
set-up 1s used to produce the five-sided block referred to as the Four Corners
end block simply by rotating the stock only 90 degrees clockwise between cuts.
If you have the jig, it is a ot easlier to do than to describe. These blocks
are used in the Four Corners and Augmented Four Corners puzzles. If the stock
is rotated in the opposite direction instead, the mirror image of these blocks
is created. The Star-of-David, Hosebud, and Triumph puzzles use both types
of blocks. All of these are made without waste,

The tetrahedral blocks used in the Sirius and 3tar-or-David puzzles are
made with this same set-up. First a diagonal cut is made on the end of the
stock. Then it is rotated 180 degrees and advanced a short distance until it
is stopped by an auxiliary spacer made for that purpose, and the second cut
is made. {Don't read this and expect to understand it until you have actually
made the diagonal 3jig and used it, Then it will all bhe perfectly obvious and
you probably will not even need to read it.)

~ SAW

SToP

) f . SPACER 7
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” TETRAHEDRAL
BLOCK
HE FOUR CorNENS END BLOC
! Fig.9 " F1G, VO

The Modified Diagonal Jig

This jig is also very useful. Its primary use is for making rhombic-
dodecahedral blocks, bui it has other uses too, It is essentially identical
to the diagonal jig described on the previous page, except that the stop
block on the left is removed and a square-ended stop block is fastened far
to the right. It works as follows. Place your one-inch square stock in the
cradle and against the stop. Make four saw cuts, rotating the stock S0
degrees between each cut. This will bring the end of the stock to a pyramidal
point. Now advance the stock a certain distance by means of a spacer block
and repeat the process. The first three cuts are only halfway through, and
the fourth and final cut severs the block from the stock, making a very neat
rhombic dodecahedron. Repeat again and again with more spacer blocks until
you have used up the stock.

The length of the spacers is the stock size plus the saw kerf times the
square root of 2. Ior one-inch stock and my Simonds saw, that is 1.502 inches.
These blocks were used In my Setting Hen puzzle and one version of the Four-
Piece Pyramid. One of the nice things about this Jjig is that you can use any

size stock you wish, Wwith correspondingly longer spacer blocks. The Octahedral
Cluster puzzle was made with Iif-inch stock and 1.856-inch spacers.

STOCK




Truncated Cctahedra Jig

A saw jig somewhat similar to the diagonal jig Jjust described 1s used to
make truncated octahedra blocks. It alsco has a bed which slides on runners
in the miter grooves, and a cradle which holds the square stock at a 45 degree
angle of rotation. The difference is that the stock makes an angle of 35
degrees, 16 minutes with the saw in the view from above., Also it is a bit
more complicated because of the two extira faces.

To make the Truncated Octahedra puzzle, I used 1.500-inch square stock,
First, one end of the stock is cut off square before being placed in the
cradle. The squared end is then brought up against a stop block just ahead
of the saw, and the four corners are sawn off by rotating the stock between
cuts. The end of the stock is then cut off at a distance of 1.500 inches from
the end using the square block jig of Fig. 7. Finally the severed block is
placed back in the truncated octahedra jig the other end to, and the remaining
four corners are removed the same way as the first four. This switching back
and forth between jigs is tedious, and it is more efficient to have several
sticks to work at the same time. The stop block is adjusted such that the
eight hexagonal faces are exactly regular hexagons,

8 FIiNAL CUT
A. FIRST Four CUTS

F1G, 12
When making the final four cuts, a specially shaped pusher siick holds

the truncated octahedra block in the cradle, rather than fingers.

Making Triangular Sticks

The Hexagonal Prism, Triangular Prism, The General, improved Second
Stellation, and a few others are made from equilateral triangular stock.
After you have acquired the technique for making good square stock, the
triangular is no more difficult. This is the way I do it. First, the 1-1/16
inch boards are ripped on the bandsaw using a special fence, with the table
tilted 30 degrees. The boards are reversed end-for-end afier each cut. This
makes rough oversized itriangular sticks, The three sides are then planed in
the planer shown in Flg. 4, using special jig inserts of course, so that the
third and final pass makes a stick of equilateral triangular cross sectlon and
proper size. For all the puzzles mentioned, the correct size is 1.000 inches
altlitude.

.E’MRD & BANDSAW SPECIAL Vv
INSERT-
__SPECIA L ™ K
FENCE H
[.000

SAW TABLE ‘ = |
30° TUT AN NN
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The Triangular Block Jig

The triangular stock is sawn into the varlous lengths required using a
special 3ig which is very similar to the square block jig of Flg. 7 except
for the different angles, The feed angle viewed from above is 54 degrees,
44 minutes, thus making a diagonal cut. Several puzzles use blocks which
are saWwn diagonally on one end and square on the other. This is done by first
sawing the pleces diagonally at twice the required length, and then bisecting
them on the square block jig, with no waste. The Four Corners end blocks and
tetrahedral blocks, which are shown on page 8 being made with square stock,
can also be made on this jig with triangular stock, as well as the rhomblc
pyramidal blocks used in the Improved versions of the Second Stellation and
Twelve Point puzzles and in the Augmented Four Corners puzzle.
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Making the Three Palrs Puzzle

The stock for the Three Pairs puzzle is of isosceles right triangular
cross-section. The procedure for making these is exactly the same as that
for making the trilangular sticks described on the previous page, except that
the angles are all different, so an entirely different set of Jigs is used,
and the bandsaw table is tilted at 45 degrees. Two passes through the planer
using a special insert remove the saw marks and bring the stock down to exact
final size. The stock is then sawn into blocks of the proper length with a
square cut on the square block jig.

SPECIAL

FIG. IS INSERT

Triangular Stock for the Scorpius and Jupiter Families of Puzzles

The Scorpius and Jupiter families of puzzles use triangular sticks of
30-60-90 and 36-54-90 degrees cross-section respectively, in large quantity.
There are many ways to make these - this is how I do it: The nominal one-
inch boards are first ripped into rectangular sticks on the table saw. They
are sanded lightly to remove saw marks. Then they are blsected diagonally
at the appropriate angle on the bandsaw. Next, the rough diagonal face is
planed down to exact size in the planer using special inserts. A final light
sanding removes sharp edges and planer marks. The sticks are then sawn into
short lengths ready for gluing.
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Hexagonal Stock

The locked Nest, Cuckoo Nest, Nine Bars, and Hexsticks puzzles all require
hexagonal cross-section stock. This is difficult for the home craftsman to
make accurately. Since I did not wish to be bothered with all the special
tooling, I had a large quantity of it made for me by a custom millWwork shop
on an impressive piece of machinery called a four-sided molder. This machine
should have turned out very accurate sticks, but for some reason it did not,
causing me much difficulty in using them. They would make them only in birch -

no reason given. I would have preferred almost any other wood., ¥
1f I were to do it again, I would try to figure out some 3
way to make them myself, but I'm not sure how. You might 4

be able to start with accurate triangular stock and cut it
down to hexagonal.

Drilling Holes

The Locked Nest and Pin-Hole families of puzzles require the drilling of
accurate holes for ?/lé-inch dowel, The drilling is done in an ordinary
drill press, using special jigs which position the pieces accurately. These
jigs are so simple and straightforward that there really isn't much point in
describing them in detalil here,

In order to drill accurate holes, your spindle and chuck should have no
significant side play or eccentricity. The most important conslideration 1s
how the drill bit is sharpened. It should have a spur point., Ordinary
drills are designed for drilling metal. There are special spur blts you can
buy for drilling wood, if you can find the right size. For clearance of a
7/16-inch dowel, I use a 15/32-inch drill, Since I have never found a spur
bit that size, I make my own from standard drills. The first step {optional)
is to cut them down to the minimum usable length for greater rigidity. The
second step is to reduce the webb {center thickness) by careful grinding.
The final step is to sharpen them with a spur peint. It is very difficult to
do this by eye accurately, so I made a special set-up for the grinder. The
spur must be symmetrical and concentric, as its whole function 1s to keep
the drill centered., {For a couple years, my daughter and I did very little
else but make wooden beads and buttons, and we must have drilled nearly a
million holes, so I have had a lot of practice at this.)

Vvli wam

ORDINARY SPYR ORDINARY GROUAD
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Notches

Puzzles with square notches in square sticks, such as the six-piece burr
and the Altekruse, are among the easiest to make. I use a table saw equipped
with a carbide dado. It is the iype which is adjusted for width by means of
shims, and I have it permanently set for a notch width of .502 inches for
making burr pieces from one-inch square stock. A special Jig is of course
used, similar to the square block jig in Fig. 7. A set of four gauge blocks
is used, which move the work in increments of .500 inches., One innovation
this jig has is that the piece to be notched must be dropped into a slot which
is exactly one inch wide. If the plece is oversize it will not go.

The unnotchable burr pieces are made by firs!: GAIGE Bloag oy STOP
notching them out in the usual way, and then gluing g €1 L—£l7i1
in half-inch cubic blocks, using Jjigs to pesition \
them accurately, v

The Altekruse puzzle requires notches which are
twice as wide, so you would need another dado, or :
use this same one with half-inch square stock, to /-’/l

make a pocket sized version. Fig 19 StoT & 57 _ﬁ_’J

Hexsticks Notches DADO

The Hexsticks puzzle requires trapezoidal notches, which are much trickier
to make well. They c¢an be made with a three-bladed cutter, with the knives
ground down to the proper shape. It must be very sharp and accurate in order
to make a smooth cut. The problem is tearing and splintering of the end
grain. This puzzle lends itself well to mass production, since there are no
glue joints. Anyone planning to do this should have a carbide notching tool
custom made for the job. ‘ —0°3

——q
£

f

A special jig is used to %
feed the pieces in at an P
angle of 70 degrees, 32
minutes to the notcher.

e~ curren
Three Pairs Notches F16. 20
The Three Pairs puzzle pieces have a very wide trapezoidal notch. 1 make
them by sawing the two sides of the notch on the table saw, using a speclal
jig which tilts the pleces at 45 degrees. 1 then chip
out the center with a dado. A shift of only a few
thousandths of an inch in the saw cuts can make the

difference between a puzzle that is too tight or too
loose. I test them constantly and make minute adj-

ustments in the jig. Ioose and tight pieces can be
combined to make a set that is just right. G € REW_—w\_|

ADJVST
F16. 21 J;
Gluing Jigs

Most of the polyhedral puzzle designs described in Puzzle Craft consist
of puzzle pleces which are made up of various blocks glued together. All of
these are made using special gluing jigs designed to hold the parts accurately
in place while the glue sets,

When gluing together rectangular blocks for puzzles such as the solid
pentomineces, Half-Hour, Convolution, etc., the easy way is to just bring the
two blocks together face-to-face, using a flat surface to align them. Keep
in mind, however, that none of the pieces 1s perfectly square, and the errors
can very rapidly accumulate as you do this. Also, the glue joint itself has
a certain thickness which may be non~uniform and not negligible.
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The Half-Hour puszle is a good one to practice on - so simple in fact
that detaliled gluing directions are unnecessary. You will want a smooth, hard,
flat surface to work on - hard so you can clean it repeatedly without destroying
it. A small plate of double weight window glass is fine, but make sure it is
really flat, as most panes picked at random are not. Wax it so glue will not
stick, or cover it with waxed paper. You will need a few really accurate
rectangular blocks to use as gluling Jjigs. You can make these of hardwood for
a start, but if you have access to a machine shop, you might want to make some
gocd ones of metal., Glue up the six Half-Hour pieces individually, assemble
the puzzle and see how they fit, If there are visible errors, see what went
wrong, correct it and try again.

It might be possible ftc make the Convolution pieces individually and then
assemble, but would be extremely difficult because of the totally interlocking
nature of the puzzle. Any mistakes and it simply could not be assembled at
all. Here is how I do it: The Convolution puzzle is made up of 24 l1xlx2 blocks
and B 1xlxl corner blocks, plus 3 more Ixlx2 blocks and 2 1xlxl blocks in the
center. ] first glue up eight subassemblies of pairs of rectangular blocks
as shown at right. The puzzle is then built up bleck by block and glued together
in the assembled state, using wax and waxed paper
to prevent glue from sticking to the wrong places. SUBASSEMELY d
The whole operation is done using an accurately
made inside corner glue jlg to hold the loose
pleces squarely aligned. The Unhappy Childhood  F1G.22
puzzle is made the same way, except that it uses
no subassemblles ~ the cubic blocks are put in
place and glued one by one, starting in the far
corner and bulilding outward.

Now you see one of the incldental advantages
of making puzzles which have only one solution.

When fabricated in this manner, the assembled ConvoLY
puzzle fits together with practically no visible PARTIALLY G DuUP
cracks anywhere. The Diagonal Cube is another example of this. However, you
must not get careless because of this. In order to truly be a combinatorial
puzzle, the parts should appear to fit naturally together all sortis of different
ways, 50 there is little room for error even here.

Many c¢f the R-D type puzzlies, such as 3irius, Four
Corners, Seven Woods, Nova, Triumph, Vega, and others
far too numercus to mention, are glued using the very
simple 3jig shown at right. It consists simply of three :
one-inch sgquare sticks a few inches long glued accurately TrEeT
together, with a pair of feet added. F1G.23

For gluing the Second Stellation, Twelve Point, Broken

Sticks, Augmented Four Corners, Hexagonal Prism, Star-of-
David, and a few others, the Jig Just described may he L.
used, For production, however, I find it useful to have DL
customized glue jigs for the various puzzles. These consist GLUWWVG Fouft COMMVERS
of the same basic three-block cradle just described, but with PUZZLE PIECE

extra blocks judiciously added here and there to hold the particular shaped
end blocks accurately in place,

Special Gluing Jigs for Scorpius and Jupiter Families

The Scorplus gluing Jjig is basically a square pyramid with four rectangular
blocks added. The Dislocated Scorpius and Scrambled Scorpius jigs are simply
modifications of this basic scheme. I made an accurate mold teo start with,
and then cast all the pyramidal bases in Hydrastone (a type of gypsum plaster).
The Jupiter and Saturn gluing jigs are basically the same idea, and made the
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same Way by casting in Hydrastone and then adding blocks. The difference 1s
that the pattern for the base of the jigs is a pentagonal pyramid which must
be very accurately made. I found this task beyond my capabilities, so 1 had
a very capable machinist friend of mine mill one out on a Bridgeport milling
machine with rotary base. The shape of the base is the vertex of a triaconta-
hedron, and the angles may be found in any textbook on polyhedra. 1 assume

that few home hobbiests will wish to go to all this trouble. While on the
subject, however, I will mention that the Scorpius and Jupiter type puzzles
are glued up with sticks which are rough cut slightly too long. After the

puzzle is glued and assembled, the ends are trimmed on the table saw. Good
photos of the gluing and trimming operations may be found in the January 1979
issue of Fine Woodworking magazine.

FIG. 24

3 C6RPWS JURITER
Glue Release

In order to prevent excess glue from sticking to things you don't want it
to, sometimes you can insert little bits of waxed paper, or use scme sort of
release agent. The most effective release 1 have found is beeswax dissolved
in warm turpentine, in a ratio such that when it cools it ls the consisiency
of whipped cream. It can be applied with an artist's brush. Care must be
taken not to contaminate surfaces to be glued later,

Glue

T use aliphatic resin glue (Franklin Titebond or Elmer's FProfessional
almost exclusively. Plastic resin glue (Weldwood)} may form a stronger bond
to certain difficult woods, but it seems to be too brittle, and somelimes
joints will pop apart for no apparent reason - possibly because of differential
expansion and contraction with humidity changes. Epoxy may be sironger still,
but I find it messy to work with, and much too slow for production. The contact
cements I have tried did not hold well at all, nor did the hot melt glues.

Gluing

Some woods are ever 50 much easier than others to glue. The medium-hard
domestic hardwoods such as birch and cherry make an almost instant bond when
brought together with a dab of Titebond. Walnut, oak, maple, and ash all bond
well too. The dense oily woods like rosewood and satinwood may eventually
form an adequate bond, but with setting times of hours rather than minutes.

A warm environment helps a lot. The very oily woods like cocobolc and teak

do not make a strong bond, and it is claimed by some that this can be improved
by first cleaning the surfaces with a solvent such as acetone. When certaln
very hard woods such as Osage orange are sanded with a worm belt, they can
acquire a shiny glazed surface almost impossible to bond to, and the remedy
for this is to remove the glaze with medium sandpaper.

Very soft porous woods such as poplar and certain mahoganles {especially
Philippine) present a contrary problem, especially when gluing on the end
grain, as the glue can just soak into the wood and disappear. These requlre
a heavier spread of glue. Leave them open a minute or two, and then bring
them together lightly. It helps if the end grain surfaces were sawn with a

very sharp saw, or sanded before gluing.
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A postmortem of many failed glue jolnts reveals that in many cases the
two surfaces did not mate properly to begin with, so that as the glue dried
and shrunk, alr pockets formed,

Occasionally it is advisable to take the extra trouble to dowel the joints.
The easiest way to do this is to flrst glue the pleces together in the usual
way, then drill in from a side that doesn't show, squirt some glue in the hole
and insert a 1/8-inch dowel. After the glue has set, the dowel can be trimmed
and sanded flush. I have done this on Three Fairs and Scrambled Scorpius
puzzles made of rosewood. On puzzles with no definable hidden side, like the

Four-plece Pyramid, the dowels must be set in as the blocks are beling glued,
and this is a very tedious process.

Sanding

Many of the polyhedral puzzles are characterized by a type of geomeiry in
which each of the six pieces is held in place by the ends of two adjacent
pileces, the 3irius puzzle being a good example. Achieving just the right fit
is accomplished by making the pieces ever so slightly oversized, and then
sanding down the two outside longitudinal faces of each plece on a belt sander
until the correct fit is obtained. After much careful adjustment of all sawing
and gluing jigs, this should require just a light sanding with #150 or #220
grit, just enough to remove all saw marks and leave an attractive smooth
finish. The trouble with having to sand a lot is that it is usually done
freehand without 3igs, so that the accuracy so painstakingly built into the
piece up to that point becomes lost. Only the slightest eXcess sanding can
make the puzzle too loose, and once done is difficult to correct. Sometimes
the pieces can be exchanged between a puzzle that is too loose and one that
is too tight.

As a Tinal touch, all sharp edges and corners are rounded off with fine
sandpaper. On certain puzzles such as the Six-plece Burr, certain edges are
beveled with a file,

Dealing with Expansion and Contraction

All woods expand and contract with changes in humidlty. If this were
uniform in all directions, there would be no problem, but that 1s far from
the case. It is greatest along the growth rings {tangential), less across
the growth rings {radial}, and much less along the grain. Consequently,
nearly all interlocking wooden puzzles of the notched stick or glued up
polyhedral type become too tight when humid, and too loose when dry. There
are several ways of trying to cope with this very serious prodlem.

Since some woods are much worse than others in this respect, an obvious
idea is to use only the more stable ones. As you might guess, these also
tend to be the most expensive and difficult to work.

Worst - cherry, maple, birch, beech, hickory, oak

Slightly better - ash, walnut, satinwood, bubinga, mosti mahoganies

Good - Honduras mahogany, limba, koa, primavera

Very good - Brazilian rosewood, tullpwood, ebony

Ixcellent - teak, cocobolo, padauk

In this list, Honduras mahogany stands out as the one good wood which is
moderately priced and, for the moment at least, readily available. It was
also singled out as being relatively free of warp. It 1s easy to glue and
finish. The only slight objection I can think of is that it does produce a
fine dust which can be irritating. I have used more of it than any other wood.

Since some puzzle designs are more susceptible to humidity than others,
we might try to avoid the worst and concentrate on the best. The Sirius,
Four Corners, Seven Woods, and numerous others of the same basic geometry
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are particularly susceptible, and that is one reason why most of those were
discontinued after only a short run. On the other hand, the Jupiter-Saturn
geometry is of a type which has the peculiar ability to expand and contract
without becoming too tight or too loose. The Triangular Prism and Convolution
puzzles are examples of designs which may become loose when dry, but the effect
is not too noticable or cbjectionable because of their complicated inter-
locking geometry.

Another scheme is to cleverly arrange the grain of the pleces so that the
expansion effects tend to cancel rather than accumulate, This 1s done in the
Four-Piece Pyramid and Octahedral Cluster puzzles simply by having the grain
in all the blocks run in the same direction. A person knowing this would find
these puzzles much easier to solve, but my assumption is that very few would
think of it. The effect is that these puzzles are practically unaffected by
humidity.

On some of my earlier puzzles, the expansion problem Was taken care of
by installing little silicone rubber bumpers on some Of the inside mating
surfaces. These were made by forcing short lengths of rubber rod into slightly
tapered 1/8-inch holes, and protruding about 1/64 of an inch. They worked ok
as long as they didn't get sheared off, but they certainly looked out of place.

Finishing

Most of my puzzles are finished by dipping the separate pieces in thinned
clear lacquer and then immediately wiping them dry with a cloth. This impreg-
natlon seals the surface of the wood slightly, brings out the color and grain,
and makes it somewhat less susceptible to soiling and easier 1o clean, It
does not seal out humidity. Lastly, the outside surfaces are usually waxed
and polished. If the sliding parts iend to bind, they are waxed too.

Over the years, I have tried every type of wood finish that has come to
my attention, but always come back to lacquer. Most varnishes remaln tacky
for months, and on certain woods like rosewood they never dry. Most oil
finishes tend to look dull and get dirty over a period of time with handling.
On certain woods like ebony, there is no need for lacquer - just wax and
polish with very fine steel wool. I have used an impregnation of very thin
epoxy (Arcon Seep—n-seal) on some puzzles like the mahogany verslon of the
Four-Piece Pyramid, on the theory that it helps to strengthen the pleces. It
is slow and messy work, and some persons have objected to the smell, although
1 think it goes away after a while.

Puzzle Care and Repalr

The finish on most puzzles may be cleaned and restored simply by rubbing
with a small amount of wax on a cloth. I use Butcher's Bowling Alley paste
wax, or other similar kinds. If too much wax is allowed to accumulate in the
pores and cracks, it may turn an objectionable white when it dries. Bee's
wax does not do this, but it is soft and will not stand handling as well.

For a more thorough job of refinishing, scrub with very fine steel wool and
then wax,

Broken joints are repaired by scraping both surfaces clean, regluing with
Titebond (or equivalent), and then using the assembled puzzle as a Jig while
the glue sets, held tightly together with rubber bands. One must use a
sufficient amount of glue to completely saturate the joint. 1In order to
prevent adjacent pieces from sticklng, isolate the glued joint with bits of
waxed paper or foil, or coat with a release agent as explained on a previous
PAEE »

I1f you have a puzzle that is too loose and you wish to tighten 1t up,
coatings of lacquer, clear fingernail polish, or the like can be applied to
the inside working surfaces, but it takes a greal many applications to have

much effect.
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Hazards of Woodworking

The most obvious hazard is cutting one's fingers on a saw or other power
tool., We wlll assume that the reader already has some familiarity with safety
in the shop and has read the power tool instructions. Proper design of the
sawing Jjigs will minimize the chances of one's fingers coming close to the saw
blade. For example, do not try to hold the truncated coctahedral blocks with
your fingers when making the final four cuts, but rather clamp them in place.

My planer and dado are set up so that the cutters are completely shielded when
in use, with no possible chance for accldental contact,

T have never had a saw blade break or throw off a tooth but do conslider it
a possibility, so most of my sawing Jjigs have a shleld built in to guard against
this and also against bits of wood being thrown up. Otherwise I would use a
face mask.

Probably any kind of dust in the air in large amounts is not good for you,

I use a dust collectlon system with my sander and most other power tools, and
sometimes wear a mask besides. The dust of certain woods 1s especially object-
ionable, and it is best to avolid using them. Different persons react to different
woods, and you may discover some you must avoid., For a start, I would recommend
that you avoid cocobolo, mansonia, and makore altogether. HRosewood, padauk,
satinwood, and certain mahoganies produce an irritating dust, and so you will
probably want to wear a mask when working with them.

Another gcood reason for disposing of dust is that it is a fire hazard. T
once discovered smoke coming from a plle of sawdust underneath a saw, and only
the instant application of a stream of water from my ever-ready fire hose
prevented the loss of everything. The saw must have struck a spark. A smoke
detector and alarm is a good idea too.

The glue I use and recommend is non-toxic. You can avold breathing the
fumes of lacquer thinner by using a respirator. Mine is made by Amerlcan Optical
Hit? R51A cartridges for organic vapors (good for working with fiberglass resins
too ).

Puzzle Making as a Home Business

One of the advantages of puzzle making as a home business is that 1ii requires
practically no outlay of capital to get started. T know of home hobbyists who
have more invested in machinery than I have. Most of the highly specialized
tools and Jjigs require only the investment of much time and painstaking work-
manship. 1If you are the type who likes t¢ tinker with mechanical puzzles, then
you will probably enjoy the challenge of devising and accurately making all of
the speclal tools and jigs required.

Another advantage is that it does not require much space, I started with
just an eight-inch table saw, sander, and drill press. My shop is 100C square
feet, but a lot of that space is so that T can make a canoce occasionally.

The methods of puzzle making described in this book are more of a craft than
a manufacturing operation. If you have notions of a puzzle business that will
keep growing with hired help, then you should probably ignore most of what is in
Fuzzle Craft, T have no inclination or knack for that. I work alcne - it 1s
the only way T can get anything done. Setting up a husiness to mass produce and
market hlgh quality wooden puzzles strikes me as a very difficult and risky
enterprise. T know some who have tiried and failed,

Many aspiring puzzle makers wonder how they would sell their product. Like
many other craftsmen, I (or rather we) started out by doing craft fairs. Just
one good wholesale show (American Craft Council) was all it tcook to get a good
start. Later, when retail mail order sales galned momentum, mostly as a result
of magazine articles, 1 dropped all wholesale business. T have never run paid
advertisements, and doubt if it is worthwhile.
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Licensing of Puzzle Inventlons

The idea of inventing things, patenting them, and then licensing them for
nanufacture on a royalty basis seems to have particular appeal for puzzle
inventors. Just sit back and enjoy life as the royalty checks c¢ome pouring in.
About once in every decade there 1ls some success story along these lines to
rouse our envy, and we tend to forget the thousands of others with good ideas
who never made a penny. 1 spent ons entire year (1969) trying to earn a living
this way, and my failure to do s0 was what prompted me to start crafting puzzles
in wood myself rather than depend on others. So, even if you think you have
some great ideas, better not qult your regular job quite yet,

Don't get enraptured with your inveritions. Try to keep coming up with
better ones and improving them. Test all of them on your friends. They are
a better judge than you are. If you have to explain what is so clever about
your puzzle, i1t is no good, so back to the drawing board. Don't keep them
secret. Nobody will steal them. Read “General Information Concerning Patents™
and note that a patent application must be within one year of the time you
market or publish your invention., Deon't waste money on frivolous patent appli-
cations. A patent is not necessary to license a puzzle. If a manufacturer
thinks your idea worth patenting, they will usually pay the cost (around $2000).
Patents do not prevent others from copying your puzzles. 1 hold four patents,
and three have been copied, but on a scale too small to worry about. Patent
searches can be rewarding, especially if you do your own rather than hire some-
one else,

How do you find a manufacturer for your puzzle? Of those listed in Part 1,
few and probably none are interested in your puzzle designs. The current issue
of Thomas Reglister of American Manufacturers has twenty-iwo entries under
"Puzzles," practically all of which are die-cutters of cardboard jigsaw puzzles,
Nearly all puzzles manufactured in the U, S. are made by toy or game companies.
Many of them prefer to sell copies of successful or traditional puzzles rather
than risk new ideas. Others have their own deslgn staff and are not interested
in your ideas. Unless you want to spend all your time traveling around looking
for the one manufacturer who may be interested, you will need an agent who
specializes in puzzles. (My agent quit the business several years ago as being
unprofitable, and T cannot recommend or direct you to any others.) Your agent
Wwill need several well made models of each of your puzzles which you should
consider expendable, together with descriptions and drawings. You should have
some knowledge of manufacturing processes and economics. Toy companies are
lnterested only in products that can be mass produced at very low cost, such as
injection molding or stamping, with almost no hand labor. In order to retall
for $10, their puzzles must have a manufacturing cost of less than $1. (My
original Snowflake puzzle had a manufacturing cost of about 30¢ and retailed
for $3.50. When the cost of the resin jumped by a few pennies in 1973, 1t could
no longer be made profitably by Span Products and was discontinued.)

The manufacturer or your agent will draw up the contract and all you need
do is sign it. The usual royalty is 9% of sales, paild quarterly. If paid
through your agent, he will keep up to half of 1t and send the balance to you.
Sometimes an advance payment can be negotiated. In certain cases, royalties
may be consldered long term capital gains with favorahble tax treatment.

The most discouraging aspect of puzzle licensing is that most corporate
toy or game companles are not really interested in quality. They know perfectly
Well that most such items are bought on impulse as gifts, and will soon be
broken or discarded and forgotten. Packaging and color seem to be theilr major
concerns, rather than good deslgn and durability.

I think you will find much more satisfaction in hand-crafting your own
puzzle designs and selling them direct. You will meet the nicest people that
way too.
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Correctlions and Additions

Page 3, Periodicals

Woodworker's Journmal, published bl-monthly, P. 0. Box 1629, New Milford,

CT 06??31 Puzzle articles in March 1685, September 1985, and March 1986.
Back 1ssues avallahle.

Cubic Circular was published quarterly by David Singmaster, 87 Rodenhurst
Road, london SW4 8AF, England. Mostly about Rubik's Cube. Recently dis-
continued, Singmaster 13 also an authority on the origins and history of
recreational math problems, puzzles and games, and has complled a comprehen-
sive bibliography.

In Scientific American, the puzzle article mentioned as being scheduled
for the September 1985 issue actually appeared in the October 1985 issue.

Michael Keller, publisher of World Game Review, has moved to: 33%7-I
North Chatham Road, Ellicott City, MD 21043,

Page 4, Sources of Puzzles
Rhombics has moved to 241 Crescent St., Waltham, MA 0219,

Headers report recelving no response from: Mag-Nif, World Wide Games,
Creative Publicatlons. Mall to Skor-Mor at thelr Boston address is returned
undeliverable. New address of Gordon Brothers & Assoclates is 2B6 E. Lasaen,
Apt. 14, Chico, CA 95926, (but I recelved no response from either address).
New address of Tenye 1s: 5-13-5, Toyo, Koto-Ku, Tokyo, Japan 135. New address
of Lumberjack Toys is: 670-C Garcla, Pittsburg, CA 94565,

For Pentangle catalog sent to the U, S.,, send $2.00 U. S., no personal
checks,

Additional Sources of Puzzles:

Tavern Puzzles, Tucker-Jones House, Inc., 9 Main St., Setauket, NY 11733.
Rugged and well made by hand of forged iren.

Bits & Pleces, 125 Walnut St., VWatertown, MA 02172. Retaill and mail
order. Moastly Jigsaw but including many unusual high quality items.

The Games People Play, 1105 Massachusetts Ave., Cambridge, MA 021138,
Retall and mail order., Puzzle brochure avallable. Several readers have
reported this to be an ocutstanding puzzle store.

Gantt's Wood Things, 111 3. Glenwood Ave., Orlando, FL 32803. An

excellent source of inexpensive handmade wooden puzzles. Write for mail
order catalog.

Binary Arts Corporation, 703 Timber Branch Dr., Alexandria, VA 22302,
Makes the Hexadecimal Puzzle plus original well made topological puzsles.

General Symmetrics, Inc., 2935 W. Chenango, Englewood, CO 80110,
(Douglas A. Engel - see October 1985 Sclentific American). Engel's Enigma
and other orlginal puzzles, Write for catalog.

Gaby Games, POB 9037, 91090 - Jerusalem, Israel, (Fhillipe DuBois).
Clever, unusual, original three-dimensional wooden puzzles, Write for
mall order catalog. (I got no response).

Rick Irby Puzzles, P. 0. BOX 4883, BEureka, CA 95502-4883. Wire puzzles
and sculptures, fine jewelry, custom designs. Write for catalog.
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(Additional Sources of Puzzles):

Howard R. Swift, 3525 Wesleyan Drive, Toledo, OH 43614. Inexpensive
hand crafted puzzles, mostly topologlcal. Wrlte for brochure.

Trench Enterprises, (Kevin Holmes), Three Cow Green, Bacton, Stowmarket
1 P14 4HJ, Suffolk, BEngland. Jigsaw, topological, three-dimensional, and
other types. Clever original designa. Write for catalog.

Page 5, Puzzle Collections, Displays, and Museums

The largest and most diverse collection of puzzles ever assembled for
public exhibition will be displayed at the Craft & Folk Art Museum, 5814
Wilshire Boulevard, Los Angeles, CA 90036 from November 25, 1986 to
February 22, 1987. From April 6, 1987, to June 15, 1987, it will be at the
MIT Museum, Massachusetts Institute of Technology, Cambrildge, MA. From
July 22, 1987, to September 27, 1987, 1t will be at the Hudson River Museum,
Yonkers, NY. From October 19, 1987, to January 3, 1988, 1t will be at the
Science Museum of Minnesota, St. Faul, MN. Thereafter, 4t will probably
tour internationally into 1989. Comprised of 800 puzzles from around the
world, the collection includes many rare and unusual puzzles., Jerry Slocunm,
from whose extensive collection much of the exhibition is drawn, 1s research
curator. Jack Botermans, co-author of several puzgle books, 1s design
curator. This exhiblt is a very significant first in the world of puzzles.
Don't miss it!

Page 32, The Standard Six-Piece Burr

Bill Cutler's computer analysis of the Six-Piece Burr was described
in the Journal of Recreational Mathematics, Vol 10{(&), 1977-78, and
summarized in Scientific American, January 1978. Cutler's new address is:
405 Balsam Lane, Palatine, IL 60067.

Page 40, The Corner Block Puzzle

The informatlon given 1s incorrect - it has more than a palr of solutions.
An improved version with only one peir of sclutlons is shown below:

3 Ts Zjl| 79 i r
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Improved Corner Block Puzzle

Page 1, Blbliography

Puzzles 0ld & New, by Jerry Slocum and Jack Botermans. Distributed in
the U. 5. by Unlversity of Washlngton Press, Seattle, May be ordered from:
Jerry Slocum, P. O. Box 1635, Beverly Hills, CA 90213. $22.00 postpald in
the U. S. and Canada., $23.25 postpaid in California. $24.00 postpaid outside

the U. S. and Canada. This large and beautifully illustrated book 1is a very
fine addition to any puzzler's library.

Oxford University Press ls publishing a new serles of hooks on mathematical
recreations, edited by David Singmaster. Soon to be published is a book on
511ding block puzzles by Edward Hordern. A completely revised and improved
edition of this book, Pugzle Craft, 1s scheduled for late 1987, with the
probable title of: The Puzzling World of Polyhedral Dissections.
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Part 4 - Wooden Puszles

Jupiter

page 81



Part 4 -~ Wooden Puzzles

This section of Puzzle Craft is simply a listing and numbering of
practically all puzzles which I have designed and/or made from 31968 to
the present time (June 1985)., It should smerve as a handy reference l1lisat
for the puzzle collector as well as anyone looking for puzzle designs to
manufacture,

I have tried to indicate which designs are my own and which are in
the public domain. One is never sure. Practically all puzzle designs
are variations of something which has been done in the past, so how diff-
erent must it be to be considered a new and original design? And how do
yYou know that someone else did not think up the same idea years before?
There has been very little information published on the history and devel-
opment of puzzles, but I have tried to contribute what I1ttle I know as a
start. 7T understand that others are interested in this subject, so perhaps
more will be forthcoming in the future., Corrections and additions would
be welcome,

Over all these years, using two different agents, I have managed to
license only one puzzle in wood - #1-A, The Cube, now being made by
Pentangle as their Wookey Hole. With this edition of Puzzle Craft, I am
hereby announcing that any puzzles designed by me and described herein
are freely avallable to anyone who wishes to make them, either as a hobby
or business. The only exceptions are the Pentangle puzzle and those which
are indicated as being patented or copyrighted, for commercial production
of which please consult me,

For anyone planning to produce any of these puzzles for sale, I suggest
you keep me informed of your intentions and progress, especially if you
wish to be listed in future printings of Puzzle Craft as a source of
puzzles. What I ask in return is that you sell Pugzle Craft or inform
your customers that it is available from me.

This June 1985 printing of Puzzle Craft contains an entirely new
Part 1 and 2, a Part 3 which was considerably revised and reprinted in
December 1984, and a Part 4 which dates from April 1984 with some new
additions and revisions. Because of this, there may be a few pecullarities
in the page numbering.

(Reprinted October 1986 with corrections)

Cornucopia

— 0™



Puzzles #1 through #41 are in approximate chronological order,
depending on when they were firsat manufactured and listed for sale,

1. Ortho-Cube This was the first puzzle I designed for
manufacture In woed, and appeared on my first brochure,
printed in 1970, Made of 7/8-inch Birch. Produced in
1970 only, and about 20 sold,

1-A. The Cube Same design as Ortho-Cube, but made of
3/b-inch stock in exotic woods, TWelve puzzle pileces,
three kinds of pleces, four of each, Appeared
in 1971 brochure. About 100 produced and sold, 1971-
1672. This puzzle is now licensed to Pentangle in
England, and scld under the name Wookey Hole.

2. Pentablock This was simply a set of the twelve
30l1d pentominoes 1n 7/8-inch Birch, in a 3xbx5 box,
It is in the public domain, and not my design. See
page 30, Appeared on 1970 brochure. About
20 produced and sold in 1970.

2-A, Pentablock (Improved) Same as above, except
made of individual 3/4-inch cubes rather than sticks,

and in a Plexiglass box, Appeared on 1975 brochure.
About 10 produced and scld in 1975.

2-B. Pentacube Same as above, except made of 3/4-
inch stock in 12 different exotic woods, one kind
for each piece, and in a wooden box made of Blue

Maho. Appeared on 1977 brochure. About 20 produced
and sold in 1977.

3. Snowflake The idea for the shapes of the ten
puzzle pieces was not mine, but rather came from an
article by Martin Gardner in Scientific American.

My first version was copyrighted in 1970, and listed
on 1970 brochure. Made of cast polyester, except for
a few in epoxy, and very few in wood. About 50
rroduced and sold in 1970,

A new version with improved and expanded
instructions was copyrighted in 1971, licensed
for manufacture by Span Products, marketed by
Small Wonders, and scld in the Museum of Modern
Art. These were cast polyester, with an injection
molded styrene base., About 500 were produced and sold, 1972-1977.

The molds and some extra parts are now in storage at the Span factory
in New Jersey,

An improved version, cast in Hydrastone, was listed on my 1978,

1979, and 1981 brochures. More recently a few were made in wood.
See 1llustration on cover and description on page 25.
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4. Sirius This familiar puzzle, with its six identical
notched pleces, is in the public domain, and not my design.
See description on page 41. My version was made
of glued up pleces in three contrasting woods, using one-
inch stock. Appeared on 1971 and 1977 brochures. About
100 produced and sold, 1971-1972.

4-A. The Star Same as 3irius, except made of if-t;uh
stock 'n three conirasting exotic woods with color
symmetlry. Appeared on 1974 and 1975 brochures. About

400 produced and sold, 1974-1975.

5. Scorpius (Also known as the Spider-3Slider)
This first version had six identically shaped
symmetirical pieces. Designed in 1970, See
description on page 5i. Made of stained
Basswood in 1970, about 10 produced and sold.

An improved version, made in four contrasting
woods, appeared on 1971 and 1972 brochures,
About 200 produced and sold, 1971-1974,
Patented in 1974, Patent No, D-230288.

6. Four Corners Designed in 1971. Made in
four contrasting exotic woods, with a simple
color-matching problem. Appeared on 1971, 1972,
1974, and 1975 brochures. About 200 produced
and sold, 1971-1975, See description on

Page 42,

6-A. Aries This is an injection molded version
of the Four Corners puzzle, presently licensed
to Skor-Mor (Union Bookbinding)} as part of their
Geo-Logic family of puzzles, Patented in 1975,
Patent No. 738B579%,

7. Jupiter (Also known as the Super Spider-Slider)
Twelve identically shaped symmetrical pieces in

Six contrasting exotle woods. Correct assembly
involved simple color symmetry problems. Designed
in 1971. Patented in 1974, Patent No. D-232571.
Appeared on 1971, 1972, 1974, 1975, and 1977
brochures. About 400 produced and sold, 1971-
1977. See description on page 52 and photo on cover.
Apparently a pirated French version 13 now on
the market.

8, Nova Six identical pleces, with the assembled
shape of the second stellation of the rhombile
dodecahedron. Designed in 1971. Appeared on

1972 brochure, About 100 produced and sold, 1972-
1974, mostly in Zebrawood.
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8-A. An injection molded version of the Nova had pieces of a slightly
different shape than the wooden version, but had essentially the same
shape when assembled, Patented in 1975, Patent No., 3885794,

Presently licensed to Skor-Mor (Union Bookbinding) as part of their
Geo-Logic family of puzzleas,

9. Square Knot A familiar twelve identical piece notched
stick puzzle, patented by W. Altekruse in 1890, and sometimes
therefore referred to as the Altekruse puzzle, Now in the
public domain. See description on page 36. My version
was made In three contrasting woods arranged

in cclor symmetry. Appeared on 1974 and 1975
btrochures. About 40 produced and sold, 1974-1975. (See
also #57, l4-plece Square Knot.)

9-A. Frantix Of the numerous variations of the basic
Square Knot puzzle, this is one of the more interesting.
Designed in 1973. This puzzle was licensed to IM Company
and manufactured 1n injection molded atyrene. A slightly
modified wooden version of same 13 shown on the cover of PC.
The wooden version was never produced. It has some
intereating properties, including omnidirectional expansion
to larger assemblies. It would have made a nice puzzle in
wood, but with the number of pleces needed for the larger
asaemblies, would have been simply too expensive. Mass
production with high speed machinery might bring the cost
down to a reasonable level,

10. Glant Steps The possible variations of the basic
Square Knot puzzle are practically limitless. This
particular one has six augmented pleces, giving it a
completely different appearance. Designed in 1973,
Appeared on 1974 and 1975 brochures. About 20 produced
and sold, 1974-1976, mostly in Butternut. (A good
example of how to spoil a puzzle by making it simply
more complicated for no particular reason.) See also
#53, Little Giant Steps.

11. Hexagonal Prism Designed around 1974, Appeared

on 1974 and 1975 brochures. 7Tllustrated on PC cover,

and described on page 4. About 60 produced and
sold, 1974-1976, and 1983 to present.

12. Triangular Priam Designed around 1974. Appeared

on 1974, 1975, 1980, and 1981 brochures. Tllustrated
on PC cover, and described on page i, About

100 produced and sold, 1974-1987, mostly in Honduras
mahogany .

13. The Ceneral (Four Star) Designed around 1974,
Appsared on 1974 and 1975 brochures. Described

on page 45, About 20 produced and sold, 1974~
1976, mostly in Honduras Mahogany.
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14, Super Nova Designed in 1974, Appeared on 1974 and
1975 brochures. About 20 produced and sold, 1974-1975.

13-A. Second Stellation This 1s a relssue of the
Super Nova puzzle, with improved workmanship, introduced

on the 1981 brochure. See 1llustration on PC cover, and
description on page 43,

An improved version of the Second Stellatlon was
introduced in 1983, made with triangular rather than
square stock. Tt has a more symmetrical appearance,
and the edges are less prone to wear and breakage.
Altogether about 100 produced and sold, 1981 to present.

15. Triumph Designed in 1974, Appeared on 1974 and 1975
brochures, and on a 1983 newsletter.

See description on page 47. About 50

produced and sold, 1974-1976 and 1983 to present.

16. Dislocated Scorpius Designed around 1974.
Appeared on 1974 and 1975 brochures. FPaiented in
1974, Patent No. D-230288. (See #5, Scorpius).

For description, see page 51. About 20 produced
and sold, 1974-1976.

17, Dislocated Jupiter Designed around 1974, Appeared ¢
on 1974 and 1975 brochures. Patented in 1974, Patent No,
D-232571. (See #7, Jupiter). For description, see
page 52. About 10 produced and sold, 1974-1976.

18. Abbie's Waffle A simple 6~plece cubic block type
puzzle, designed and made by one of my daughters,
Appeared on 1975 brochure. Numerous puzzle problems
and figures were worked out for this puzzle, but they
were never printed in the form of & proper instruction
booklet, without which puzzles of this sort have little
value, Probably about 10 produced and sold in 1975.

19. Pyracube Designed in 1974, Appeared on 1975
brochure. For description, see page 54,

About 20 produced and sold, 1975-1976.

A variation on the Pyracube puzzle, created by Prof.
W. van der Poel using spheres in place of edge-beveled
cubes, appears in Creative Puzzles of the World, page 85.

See also #561, Setting Hen.

20, Pin-Hole Family Designed in 1976, and instruction
booklet copyrighted in 1976. Appeared on 1977 brochure.
See description on page 38, These Wwere sets of
puzzle pieces which could construct various puzzle figures,
depending on the size of the set, About 50 sets produced
and sold, 1977-1980.
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21. Cuckoo Nest Designed around 1976,
Appeared on 1977, 1978, and 1979 hrochures,
and also listed in 1983, BSee description
on page 49, About 100 produced and sold,
1977-19813,

22. Locked Nest Designed around 1976,

Appeared on 1977, 1978, and 1979
brochures. See illustration on PC
cover, and description on page 49.

About 50 produced and sold, 19??-1961.0?*‘

23. Scrambled Scorpius Designed in 1976.
Covered by Patent D-230288. 3See 1llustration
on PC cover, and description on page 51.
Appeared on 1978, 1979, and 1981 brochures,
and listed in 1983, About 200 produced and
sold, 1978 to present, mostly in Honduras
Mahogany, but including about 30 in Brazilian
Rosewood with doweled joints, An iaproved
variation is now in the thinking stage,

24, Saturn Designed in 1978. Covered by

Patent D-232971. Appeared on 1978, 1979, and
1981 brochures.

See description on page 52, About 60
produced and sold, 1978-1983, mostly in Honduras
Mahogany, but including a few in Brazilian
Rosewood with doweled joints, 4% in Imbuya, and

3 in Andiroba,

25, Hectix My original version of this puzzle was
designed and cast in epoxy in late 1968, and this
rarks the atart of my puzzle business. Fatented in
1973, Patent No. 3721448. 1In 1970 41t was licensed
to 3M Company for manufacture in injection molded
styrene. TIn 1976, the license was transferred to
Avalon Hill. About 100,000 were produced and sold.
Apparently production was discontinued in 1979, and
all rights have reverted back tc me, The present
location of the mold i= unknown,
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25-A. Hexsticks This wooden version 1s practically
{dentical to Heetix except that two of the plecss
have one notch instead of two, and the pieces are
alightly longer. 3See illustration on PC cover, and
description on page 50, - Covered by PFatent
No. 37214348, Designed in 1979. Appeared on 1979
and 1981 brochures, and listed in 1983. About 150
produced and sold, 1979 to present, nearly all in
Birch.

A pirated versicn of this puzzle was at one time,
and still may be, made by Tenyo.

26. Four-Plece Pyramid Designed in 1976. Appeared
on 1979 and 1981 brochures. 3See description on page 53.
Tn 1976, a limited run of 12 of these were made from

one-inch edge-beveled cubes of Honduras Rosewood,
with doweled joints, of which all but one were sold.

A new version was introduced on the 1979 brochure,
made of one-inch rhomblc dodecahedra in Cherry.

A much improved version was introduced on the 1981
brochure, made of li-inch edge-beveled cubes of
Honduras Mahogany, and a few were made in Mulberry.

Tn all, about 50 preduced and sold, 1979-1983,
One of these 1s shown on the cover,

27. Three Pairs Designed 4in 1973. Originally intended
for manufacture in plastic, Numerous minor variations
were designed, such as rounded, octahedral, etc. My
agent did not succeed in licensing any of them, and
evidently all the models were eventually lost.

The wooden version appeared on 1979 and 1981
brochures, and listed in 1983. See illustration
on PC cover, and description on page 48,
Produced 1979 to present, about 150 in Honduras
Mahogany, a few in Cherry, and very few in Brazilian
Rosewood with doweled joints.

28, Truncated Qctahedra Designed preliminary version
in 1975, based on design by Kirsch, Redesigned and
improved in 1979. Instruction booklet copyrighted

in 1979. Appeared on 1979 and 1981 brochures. See
See description on page 52.

About 50 produced and sold, 1979-1983.
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29. Half-Hour Designed in 1980. Appeared on 1980 and i
1981 brochures. See description on page 28, 1In additior M. 4" S
to the constructions shown on page 29, David Barge of LT

87 Elm St., Oneonta, NY 13820, has created about 700
nore,

About 50 were produced and sold, 1980-1983, in Cherry. %
More recently, about 20 were produced and sold in six
contrasting fancy woods, with a box of Blue Maho. An
especlally nice one in Cherry has just been made for a
puzzle article scheduled to appear in the September issue
of Woodworker's Journal (19B5§.

30, Convolution Designed in 1980. Appeared on 1980
and 1981 brochures, See illustration on cover, and
description on page 31. Produced and sold about 50,
1980-1983, mostly in Cherry and Rosewood.

31. Octahedral Cluster Designed in 1980, Appeared
on 1980 and 1981 brochures. See 1llustration on PC

cover, and desecription on page S4. Produced and
scld about 40, 1980-1983, mostly in Primavera or Limba.

32. Broken Sticks Designed in 1980, Appeared on
1980 and 1981 brochures., See illustration on PC

cover, and description on page 44, About 50
produced and sold, 1980-1983, mostly Honduras Mahogany.

33. Twelve Point Designed in 1980, but actually
only a minor variation of the Second Stellation
puzzle. Appeared on 1981 dbrochure, and listed in
1983, See illustration on PC cover, and description
on page 413, About 50 produced and sold,

1681 to present, mostly in Mahogany and Rosewood,

34. Augmented Four Corners Present version developed
in 1980, and appears on 1981 brochure, but the design
dates from around 1973, at which time evidently a few
variations were made in exotic woods and sold., See
l11llustratlion on cover and description on page 46.
About 60 produced and sold, 1981-1985, mostly in
Cherry and Rosewocd,
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35, Burr #305 This conventional burr was one of the 314
possible combinations listed by Bill Cutler in his camputer
analysis of solid notchable burrs, and he deaerves most of
the credit for it. All I did was select it out as being
the most interesting of the lot, which T remain convinced
it 1s. The process by which this was done is explained

in the description on page 33, Appeared on 1981 brochure
and listed in 1983. About 60 produced and sold, 1981 to

1985, all in Cherry except for three in Rosewcod, See
illustration on cover,

36. Coffin's Improved Burr Designed in 1979, Appeared

on 1981 brochure. On the instruction sheet for this

puzzle, I proposed a contest to see who could come up

with the most interesting new and original burr design.

which I would then reproduce, This was my entry. Bill Cutler
won with his Baffling Burr. About 50 Coffin's Improved

and {4 Bill's Baffling Burr produced and sold, 1981-1985.

37. Star-of-David Designed in 1381. Appeared on 1981
brochure. See i]llustration on PC cover, and desacriptlion
on page 47. This was the first of the so-called
"Puzzle Club" series of puzgles. About 50 produced and
sold, 1981-1983, all in Honduras Mahogany.

38. Three-Piece Block This puzzle has an interesting
history. It was designed in 1980, at the request of

an advertising agency. The isometric view of the base
happens to be the logo of a corporation. I produced 300
of these for that corporation, to be used in some sort
of public relations operation. I have retained all
rights to the design.

In 1981, this puzzle was listed as the second in the
"Puzzle Club" series. It was sent disassembled, with no
instructiona, Many persons reported being unable to
solve it, indicating they had no idea what shape it was
supposed to make, and apparently unaware that it was shown
on the cover of the 1981 edition of Puszzle Craft. About 50

produced and sold, 1981-1983. Thoase sold in late 1983
came with a base,

39. Rosebud Designed around 1980. Announced in a
supplementary mailing in 1982 as the third in the
"Puzzle Club" series.

See description on page 48, Two versions were
produced, one in hardwood (Cherry and Mulberry) and
one in fancy wood (Rosewood and Tulipwood), Altogether
about 40 produced and sold, 1982-1983,

39-A Rosebud Assembly Jig The Rosebud puzzle was shipped
disassembled, with vague instructions. From reports

recelved, probably far less than half were ever assembled in the
Rosebud solution. I developed an assembly Jjig for quick and
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{39-A) easy assembly in my shop. 1In 1983, 1 announced this jig for
sale, together with explicit instructions. About a dozen sold so far.

40. Tnterrupted Slide Designed in 1979. Announced in

a supplementary mailing in 1982. This unnotchable six-
piece burr is described on page 3. Twenty-eight

of these were made from cne board of rare Golden EBillinga.
When the wood ran out, production ended. They were all

shipped disassembled, without instructions. From the few
reports back, my guess is that over half have never been

assembled, and may never be,

41. Unhappy Childhood Designed in 1983, in a joint endeavor
with Mike Beeler. I proposed the puzzle, and he did all the
rest with the ald of a computer. It is illustrated on the
cover and described on page 30, It is also mentioned in the
puzzle article in the Fall 1584 issue of Abacus. About 50
were produced and sold in 1983~1984 using various exotic
woods, with a box of English Brown Oak.

That concludes the listing of puzzles which were announced on brochures
and "Puzzle Club” newsletters from 1970 through 1983.

The next listing is of puzzles made and sold during this same time period,
1970-1983, but never advertised, so their quantities were generally fewer.
Not all such puzzles are listed here, because many were one-of-a-kind
productions or experimental models which were never recorded. Every now
and then someone shows me one made many years ago which I had completely
forgotten. Usually they are but minor variations of dealgns listed in thils
book, and no purpose would be served by trying to list them all,

42. Seven Woods Designed in 1971. FProbably about 20
produced and sold arcund 1971. The design is shown in
on page 42, . This partlcular version used six
different woods for the end blocks plus a seventh in
the canter, hence the name. The object was to match \h
the woods in assembly, The instruction sheet identified F,-’_-}%
the woods and told a little bit about them, so it could N/ ANEE

43 and 44. Sleeper-Stopper and Super Sleeper-Stopper
Designed in 1972, but based on a famillar

topologleal puzzle in the public domain.
See description on page 13.

Made in a combination of fancy

woods, light and dark, to mark

the two sides. Incldentally, it

was the need for a good quality bead
for this puzzle that prompted me to
design and construct
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a bead making machine. Ti was s0 successful ihat for two years practically
all we did here was make beads, buttons, and wooden jewelry.

About 150 S-5 and 55-5 were produced and sold, mostly at craft shows,
1972-1974, Recently a box of about 30 unfinished ones was uncovered, so
they were finished and sold too.

45. Buttonhole A familiar old puzzle of unknown origin,
in the public domain., Possibly invented by famous puzele
inventor Sam loyd. We produced these in large numbers
from acraps of exotic woods, to be 50ld by my kids at
craft fairs for J0¢ each., We had as many as fifty different
kindas of wood. OQOurs came with an instruction sheet which
had a buttonhole punched in it, with puzzle atiached, Gee
description on page 12.

46, Yega Designed in 1971, This puzzle had the same
asaembled shape as #33, Twelve Point puzzle, but the
s8ix puzzle pleces were identical and symmetrical,
hence a much simpler puzzle., Made in two contirasting

exotic woods, See description on page U6,
About 30 produced and sold at craft falrs,

1972-1975.

47 and 48, Cluster-Buster and Truncated Cluster-Busier
Designed in 1973. Six identical pleces assembled in
two halves to form an interlocking solid with only one
sliding axis. Intended for manufacture in plastic (but
could have been made in wood). Various models with
minor varjations were made, included truncated versions,
spharical, cored out, etc. Licensing efforts were not
succesaful, and most of the models were lost,

See degcription on page 46.

49, Improved Cluster-Buster This version was designed
for production in wood, year unknown, and no more than

a few were made, 1t has three diassimilar palrs of
pieces, making it slightly harder to aasemble than the
original C-B, One interesting feature of all the
puzzles in this family i1s that in order to disassemble
them, you must examine them carefully to find the one
sliding axis, and then place three fingers of each hand
in just the right places, hence the name. They are
rather attractive in fancy wood, and recently 1 used the

last of my supply of Zebrawood to make two of them, one
of which 1s shown on the cover. Description on page 46,

TAUR)

50 and 51, Superstar and Little Superstar Designed in
1968, Originally intended for manufacture in plastic.

A modified version of the Little S5 became the Tauri -
puzzle in the Skor-Mor Geo-Logic series, and is covered  TAURI™ the ILLUSION OF

SPINNING Gec-Logic™
by Patent No. 3885794, Puzzle, for ADULTS of all

ages. -
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{50 and 51) The wooden version of this puzzle, to which
the name Supersiar was later assigned, has six ldentical
pleces and the assembled shape of the third stellation

of the rhombic dodecahedron. About 10 were produced
and sold at craft failrs around 1972-1975, all in

Honduras mahogany. (Not to be confused with #73.)

2. Pennyhedron and Minihedron The story of the origin
of this puzzle is told on page . See also the
i1lustration on the cover of PC. OQOur three daughters
made and socld probably a few dozen sets of these around

1971-1973.

A new and improved editlon of this puzzle set was
listed on my 1984 flyer, and many variations were made,
too numerous to list, all in very limlted numbers.

After thls puzzle appeared in Flne Woodworking, two
different woodworkers, both in California, asked for
permisslion to make and sell it, which I gave them, but
I have heard nothing more.

53-56. Little Giant Steps, Defiant Glant, Pagoda, and

Glant Pagoda. These are all varlations on the Altekruse -

puzzle (see #9, Square Knot), made by adding blocks *J“ﬂﬂiﬁh

here and there to change the appearance of the assembled 'L
puzzle and make it more difficult, They are all listed J“ﬁ H1F el
and 1llustrated on an instruction sheet dated 1973, so .ﬁ“’ 1
must have been designed and made then. No more than a few j‘_ E l;# i ph V]

of each were made and sold.

57. 14-Plece Square Knot An account of the joint

discovery of this puzzle variation by Marjorie Hoffman {not 11lustrated)
and myself in 1973 may be found on page 37.

About 20 produced and scld, 1973-1975.

58. Dlagonal Cube Designed arcund 1971. It is
described on page 45 and illugtrated on the cover,
A few were produced and sold around 1971, and a
few more in 1983-1985, usually in two contrasting
fancy woods. The one on the cover is Breadnut
and Zebrawood.
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59, Corner Block Designed in 1980. See illustration on
PC cover. This puzzle was created simply by attaching
eight corner blocks to a Pin-Hole puzgle made up of one
Bar and five Elbows. The hope was to find a design which
had only one solution, but this was never achieved. For
some unknown reason, the solutions always seem to occur

in palrs, as is the case with this particular design., It
ts possible that this objection might be overcome, since

a complete analysis never was made, in which case 1t would
be & much more satisfactory puszzle,

That concludes the liating of old puzzles. The next listing is of new
puzzles for 1984,

60. GCarnet Designed in 1984, but based on an earlier
(19717) design which had six identical pieces, It is
described on page 58 and illustrated on the cover. An
inproved 1985 version with greater accuracy of fit is
the mirror image of the one shown here, Further design
improvemenis are being investigated by computer at thia
moment. The most recent innovation is to include the
extra plece s0 that both listed solutions are possible,
A fascinating family of puzgles,

61. Setting Hen Designed in 1984. Described on
page 55. About 30 were produced and sold in 1984-
1985. In most of these, four different kinds of
Wood were used for the four pleces, with a box of
Blue Maho,

This 1s a good example of a design with many
possible variations, too numerous and insignificant

to mention, Many probably lie forgotten somewhere
in my shop.

62, Nine Bars Designed in 1987, Resembles #21, Cuckoo Nest and #22,
Locked Nesti, and halfway beiween them in size, complexity, and number

of pleces. Shipped disassembled and with no instructions, (But here are
some hints: think of it as a three layer sandwich. The bottom and top
layers are like Cuckoo Nest., The three longer bars form the new second
layer, The plain bar and the two small cross bars must be assembled firat
to form the bottom layer, after which the rest is easy. There is only

one solution.} (Not illustrated). Mentioned on page 49.

That concludes the listing of practically all puzzles which have been made
and sold, The next listing is of a few selected puzzle designs which have
never been produced for sale, for various reasons.
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63. Pseudo-Notched Stick Designed around 1571, 3See
111ustration on PC cover, and description in PC-2, page 16.
Not a very sophisticated puzzle, but an amusing novelty.
Would be easy to make, once set up.

(Recent update: About 25 produced and sold in 1985. )

64, Expanding Puzzle Designed around 1971. The six
tdentical pieces all move away from each other in
unison, creating the effect of an expanding mechanlsm.
More of a toy than a puzzle, Many varlations possible,
The model shown at right, and on the cover of the 1981
edition of Puzzle Craft was probably the only one made.
It was sold to a collector in New Hampshire.

65. Notched Pentagonal or Rhombic Sticks These are
discussed on page 50. Believe 1 made three models,
including the one shown at right and on cover of
1981 Puzzle Craft. Can only locate two here now so
must have sold the third.

66. Crystal Blocks Designed in 1970. Originally intended for manufacture
in plastic. The six puzzle pieces consist of a total of 22 rhombic
dodecahedra joined together different ways. The number of possible
geometrical or animated constructions which can be made with these pleces
ts virtually unlimited. It could thus be regarded as a three-dimensional
equivalent of the Snowflake puzzle. Many of the puzzle problems were
completely analysed by Mike Beeler, with ihe aid of a computer. They
range from easy to extremely difficult. (not 11lustrated)

That concludes the listing of all puzzles 1 have produced or designed and
which T consider worth listing. The last listing is of puzzle ideas which
have never got beyond the drawing board.

67. Peanut Puzzle The original Peanut Puzzle was designed
in 1973, and was intended for manufacture in plastic. One
version of it consisted of three kinds of pieces, twe of
each, for a total of six. Tt constructed a variety of
geometrical figures, similar to the Crystal Blocks above,
the difference being that all the pleces were interlocking

with each other. Licensing efforts were unsuccessful.

A new version of the Peanut Puzzle 1s now contemplated
in wood. Mike Beeler has just completed an analysis of
the proposed design, and by the time this booklet is
printed, 1t may be off the drawing board and in the shop.

(Recent update: See descriptlon on page 59. After Beeler's brilliant computer
analysis of this delightful puzzle, and after all the necessary special sawing
and gluing Jjigs were carefully made, no sets were ever produced for sale. The
main reason is that they would be very expensive because of the shop time
required to make them accurately. Future plans are uncertain.)
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68. Variations of Square Knot Some have already been on pages
37 and 38, and also page 93. Yet the list goes on.

Another possible variation on the Altekruse would i% L

be to glue some of the pleces together in palrs. This

would have the advantages of making the puzzle slightly

more difficult and interesting, especially for those who

have alresady mastered the standard version, and alsoc might X
make 1t less of a test of dexterity. A study 1s needed

to determine the optimum design.

Another way to make the puzzle more difficult is to
have two types of notches - deep and shallow, which must
always mate with opposttes, 1 worked on this for days,
but could not find any combination that 4id not produce
multiple solutions or none at all.

Cne of the most intriguing possibilities would be to
make the sticks of rhombic rather than square cross-
section. Once you had the special notching tool required, m Q
this would be easy to make. A good exercise for some one
would be to completely analyse this, and determine the
optimum design from among the many possible combinations.

69. Variations of Scorpius and Juplter These both had identical symmetrical
pleces, which somewhat detracted from their interest as puzzles. One way to
overcome this would be to make them flattened (odblate) or elongated (prolate)
rather than essentially spherical in shape. Furthermore, there are two
different ways this could be done - either by changing the linear dimensions
of all the parts but maintaining the angles, or by varying the angles as well.
The latter would be the more elegant transformation, and I propose a Juplter
puzzle transformed as the ultimate woodworking challenge, for somsone who

has all the tools and skillls, and perhaps a year or two to spare. (not
{11lustrated! )

70. Improved Saturn The Saturn puzzle was intended to have only one
solution. After it was in production, multiple solutions were dlscovered,
(We still don’'t know how many)., Furthermore, a design having all dissimilar
pleces rather than palrs of pieces might be more interesting. I have one
such design in my files, but it has never been completely analysed for other
solutions. This is an extremely tedious process, but perhaps someone will
find a way to dc it by computer. One possible objection to such a puzzle

1z that it would be extremely difficult, and in my opinion puzzles of this
degree of difficulty do not have much general appeal. However, there is a
neat way to overcome this. What made the Jupiter puzzle so popular was the
use of six contrasting exotic woods arranged in color symmetry. If multiple
woods were used in the proposed design, arranged in color-matched pairs,

the solution becomes much esasjer, and probably more interesting too.

71, Variation on Hexsticks If some of the Hexsticks pleces were to be
glued together in pairs, similar to the Altekruse variation discussed at
the top of this page, it might be more interesting. A complete analysis
should first be made of the many possible ways of doing this, which I have
not even begun, s0 here 1s another challenging exercise for someone. (Note
that new kinds of pieces with new notchings would probably be used),
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72. Design No. 72 There is really very little that is totally new in
the world of puzzles. Every puzzle design described in thls booklet can
be shown to have been derived from some previous design - my own or
someone else's, Tracing the family lines of puzzles is5 not only a
fascinating study in itself, but often it leads to new ideas. A case

in point is shown in the diagram below:

SCORPIUS wmee—3» DISLOCATED ——3» SCRAMBLED -« = -« 3 GARNET
SCORPIUS SCORPIUS l

JUPITER mem-——3 DISLOCATED ~——— SATURN ~ =« — — - - ®1DEA5
JUPITER

(Recent update: As of this printing - June
1985 - the long sought for ideal comblnation

has not yet been discovered and may not exist.
See discussion on page 59 and illustration on
cover. This is one of three experimental
models made. One will be in the forthcoming
international puzzle exhibit.)

New Additions for this Printing:

73. Third Stellation Designed in 1985, See description on page 60 and
11iustration on cover, It is fairly difficult and expensive to make well,
s0¢ only about three have been produced and sold, in mahogany.

74, Square Face Designed in 1985. See description on page 57 and
i1lustration on cover. Since these were made mostly to use up some scrap
Pleces, only about three were produced and sold, in mahogany.

75. Split Star Designed in 1985, but actually only a variation of another
puzzle already listed here and designed in 1984 (but can you figure out
which one!}. It 1s mentioned on page 60 and illustrated on the cover., It
is made of 48 identical blocks which must be glued accurately and sanded by
hand. T have made seven of them from a choice board of Applewood, with a
tung o0il finish, One of these will be in the international puzzle exhibit,
I have no plans for making any more,

76. Cornucopia Designed in 1985, in a joint endeavor with Mike Beeler.
See description on page 25, This is the only one of my puzzle designs
that 1s in production and available at this moment, Write for more infor-
mation, See also the October 1985 issue of Scientific American. "
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Summary

1. list of puzzles that would be easieat to make, with modest investaent
in tools, for the home hobbiest or someone starting out in the purele

business:
Interestiing Less interesting Not very interesting
#35  Burr 305 #57. Sq. Xnot #2, Pentablock
#38, 3-pe Block #59, Corner Block #10, Glant Stepas, etec.
#29, Half-Hour #20, Pin-Hole #18, Waffle

#41, Unhappy Ch. Other burrs

2. List of puzzles more interesting than those above, but scmewhat harder
to make:

#21, 22, 62, Cuckoo Nest family

#25, Hexsticks

#30, Convolution

Variations of Altekruse

3, Tntriguing puzzles which may loock hard to make, but are actually
fairly easy once you have all the right equipment in place:

#11, Hexagonal Prism

#14, Second Stellation

#15, Triumph

#23, Scrambled Scorpius

#34, Augmented Four Corners

#61, Setting Hen

4, More intriguing puzzles, but harder to make well than those above:

#12, Triangular Primm
#24%, Saturn

#26. Four-Piece Pyramid
#27, Three Fairs

#33, Twelve Point

#37, Star-of-David

#79, Rosebud

#60, Garnet

Note: Not included 4n the above lists is the Snowflake puzsle, which
I would rate as "interesting.” It was never successfully made in wood, but
might be. The caating process in Hydrastone is slow but very simple, once
you have the RTY rubber mold. Any child could do it. It is inexpsmslve,
non-toxic, and a delight to work with. Other puzzles might be made with it
also. Disadvantage: it breaks if dropped.

5. A checklist of unfinished business and problems to be solved:

An improved Corner Block puzzle,

Peanut Puzzle set with booklet of puzzle problems.
Altekruse puzzle with glued pileces.

Altekruse puzzle with rhomblc sticks,

Flattened or elongated Scorplus and Jupiter.
Improved Saturn in multiple woods,
Yariation of Hexsticks with glued pleces.

An improved Design #72,
New varsion of Scrambled Scorplus in multiple woods.
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Some Comments on Puzzle Design in General

Tn trying to formulate guldelines as to what constitutes a "good"” puzzle
or an "interesting” puzzle, one must be careful not to be too dogmatic. A
glance through any comprehensive puzzle book or collection reveals conslderable
diversity of opinion on this subject. We touched on this in the chapter on
puzzle patents.

Sprinkled throughout the Puzzle Craft booklets and in some of the instruction
sheets, T have mentioned a few rules which T find useful when trying to design
new puzzles or improve old ones. This can be carried too far, though. Too
many rules are apt to hinder rather than ald the creative process. Deslgning
what the inventor may consider to be very sophisticated puzzles can easlly
become and end in itself, which may bring a great deal of satisfaction to the
inventor, but no one else,

During the early 1970's, We sold many of our puzzles at craft fairs. I
then had the unique opportunity toc sit behind a boeth and study the reactions
of the public, confronted by a table literally covered with puzzles of every
sort (while my daughters handled demonstrations and sales). Observations:

(1) Most persons who bought puzzles did so as gifis for someone else, and wWere
not particularly interested in puzzles themselves. (2} The puzzles were bought
mostly on the basis of extermal appearance. Thus, puzzles llke Vega and
Jupiter were always good sellers, For low priced ones, puzzles like Hexsticks
and the Burr puzzles sold well, because they looked like puzzles., (3) Well
made vnlastic puzzles, whether injection molded or cast, will not sell alongslde
competing wooden ones. (4) Some persons can't resist the temptation to 1dly
manipulate puzzle pieces while conversing or distracted in some other way,

and they will nearly always choose famlliar shapes like blocks or notched
sticks. Conclusion: To be commercially successful, a puzzle usually needs

to be more than just a puzzle. Think of it also in terms of a toy, gift item,
art object, handicraft, pastime, and whatever else. And then think of all the
exceptions to even these rules,

The puzzle market, just like many other markets, is subject to bouts of
faddishness. 1 was often asked if my puzzles were Soma Or Instant Tnsanity,
and when T replied that none of them were elther, some persons would be
disappointed. Now ithose puzzles are nearly forgotten, and the same persons
are asking for Rubik's Cube., T guess it is the dream of every enirepreneur
to g?t in on the ground floor of one of these big sellers, I wouldn't mind
that!

We were always learning something new at crafi shows, At one of the first
ones, 1 had made up just a couple of Hectix puzzles 1n wood, twice normal
size. A patron was intrigued, and asked with a quizzical smlle, "How did you
ever think of that?" After that, I always tried to make some puzzles that
would cause persons to ask that. That was how we got started in "polyhedral™
designs. We used to call them "AP-ART, the sculptural art that comes apart.”

Of all the puzzles we sold from our booth, though, the one which consisti-
ently brought the most amusement to the most people was, belleve it or not,
the 30¢ Buttonhole puzzle. People still remeaber and comment about it. A
few of them are still attached to the same jacket or sweater we put them on
over ten years ago!

Anyone who has been to Jjuried professional craft fairs knows that there
usually isn't much there for youngstiers. Kids used to erowd around our booth
so much that sometimes neighboring exhibitors were annoyed. We let them
select almost any puzzle they wanted, and play with it to their heart’s
content. 1 learnmed more from watching them than I did from adults. T always
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regretted not having more puzzles in a price range they could afford. Some
kids would get discouraged in a minute, and expect help with everything
(a typical product of some schools in this area!), while others would spend
hours quietly puzzling away, untll their parents came and led them away.

We were often asked by adults buying puzzles for children what age the
various puzzles were suited for., Thils opened the door to one of our
favorite tricks. OQur youngest daughter, who was then around seven or eight
years of age . would be mingling with the crowd. T would take our most
complicated looking puzzle apart (usually Jupiter, but any would do} and
say: "Anyone who can put it together can take it away.” Most adults would
shy away in fear of embarrassment. Margie in the meantime would have worked
her way up to the booth. She would quickly put 1t together with a bored look
on her face, tuck it under her arm and smugly walk away. By this time, of
course, the crowd realjzed it was a joke on them. We worked ihat one over
and over. Children that age learn very quickly, and almost any child could
have besn taught to do the same,

The first Hactix puzzles were molded at a plant nearby. After they had
produced about 20,000 of them, they found they had a problem assembling them
all, so T made a deal with them and told them to ship them to my "factory.”
The “factory" turned out to be some picnic tables set up on the lawn, and
the work force consisted of all the kids in the neighborhood. They all
1esarned quickly, with no dropouts, especially when T paid them 2¢ per puzzle
assembled, The youngest was six years old. We finished the job iln ten days.

The Puzzle in the Blue Box

Just about everyone must have some special treasures they remember from
childhood. Perhaps they were toys or games, and there just may have been a
puzzle or two. Some of mine were puzzles. It seems reasonable to assume
that a few of today's puzzles just might become tomorrow's treasures, But
Which oneas? That must be the ultimate challenge in puzzle design.

Iately T have been setting aside a few puzzles to be saved, perhaps to
be enjoyed someday by my grandchildren. I would tell you which ones they
were if only I could make up my own mind. One of them 1a very special,

It is in & blue box, tled with a ridbbon, It is so intrlguing and wonderful
(and durabls!) that T know it will be saved and treasured long after all
the others are lost and forgotten.

The trouble 1s that the blue box exists only in my imagination, and we
can only guess what's inside, Wouldn't it be funny if it turned out to be
something like just an ordinary old six-piece burr?
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