BY ARTHUR LEWBEL

HE OFFER: In response to

popular demand, if you send :
me a self-addressed, stamped
(sufficient postage for 7 ounces)
10x13” or larger manila enve- :
lope, 1 will mail it back to you :
filled with 40 pages of the math :
and science of juggling, includ- |
ing a bibliography of over 50 ref- :
erences on the subject and !
copies of some particularly use- :
ful articles (past Academic :
Juggler articles are included). :
The address is below. When you
write, please
about yourself telling why you :

include a letter :

are interested in the material. :
Also, if you find or write any aca- :
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demic references to juggling that :
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are not included in the bibliogra- :
phy, or if you use this material in :
some other way, please let me know.
A CALL TO TEACHERS: Some teachers :
have expressed interest in incorporating :
juggling into their physics, math and other :
curriculums. I would very much like to
hear from any teachers who have done so, :
and will use this forum to share the results.

JUGGLING NOTATIONS: The most useful :
contribution of academic analyses for jug- :
glers so far is site swap notation and its ex-
tensions, which has lead to the creation of
anew genre of juggling patterns. A full de- :
scription of site swap notation is in the
Summer 1991 Juggler's World article, “A
Notation for Juggling Tricks. A LOT of :
Juggling Tricks,” by Bruce Tiemann
(Boppo) and the late Bengt Magnusson.
Site swap notation consists of a diagram
showing the paths of balls among hands :

: and multiplex throws and catches

i and Kaskade (Jugglepro is avail-
¢ able from Ed at RR2 Box 645,
i Rolla, MO 65401). Other juggling

¢ which incorporate site swaps, in-
i clude “the Juggler” by Bruce Love,
i “JUG - The Juggling Simulator” by
¢ David Greenberg, “The Juggling
: Video Task” by Anthony A. M. van
: Santvoord, “Juggle!” by Michael

: John Gallant, and the site swap
i pattern generator by Jack Boyce.

The potential usefulness of a juggling :
i notation for describing, remembering and :

Knutson, Ed Carstens, and jugglers on the
computer network.

A Free Offer, a Call to Teachers,
and the [nvention of Juggling Notations

: over time, and a string of numbers that :
¢ concisely describe the diagram. Other :
i contributors to the development of site

tricks is now commonplace and has con-
tributed substantially to the current explo-

i sion in variety of juggling moves.
swap theory include Jack Boyce, Allen :

In searching through old juggling publi-

i cations (a very pleasant pastime) the earli-

An extension to site swap nota-
tion that deals with simultaneous

is Carstens multihand notation
(MHN). MHN is described in Ed’s
1992 unpublished paper, “The
Mathematics of Juggling,” and in
his computer program
“Jugglepro,” which was recently
reviewed in both Jugglers World

simulation software, some of

Kramer, “The 3 Ball Juggler” by e

JOTA (1993)

est published juggling notation I
found is by Dave Storer, “A Written
Notation for Describing Ball
Juggling Tricks,” In the IJA
Newsletter (the publication that
preceded Jugglers World), March-
April 1978, vol. 30, # 2, p.7. Storer’s
notation is nothing like site swap. It
is basically an analogy of music no-
tation for juggling. Another music
or dance style notation is proposed
by B.W. Stone in The Juggler’s
Handbook, published in 1983 by
Spiritwood Publishers in
Minneapolis. Richard Dingman’s
1984 self-published book,
“Patterns,” also contains a rudi-
mentary non-site swap-related no-
tation for club passing patterns.
The second oldest notation 1
found was a short article by Jeff
Walker in the January 1982
Juggler's World. T'll come back to

inventing juggling tricks must have been
obvious for a long time, especially before

¢ the advent of video. For example, some-

time around 1972 Steve Mills saw Ron
Lubman perform a 3 ball trick that was so
intriguing that he dragged out a Super-8

{ movie camera to film it. By studying the

film, Steve learned the trick, and improved

‘it by continually reversing its direction.
. The result was the creation of Mills Mess.
. With cheap, convenient video, this process

of learning from and improving recorded

this one later.
Where did site swap notation origi-
nate? The first published reference to site

. swaps is in Tiemann and Magnusson’s ar-
i ticle “The Physics of Juggling,” in “The
i Physics Teacher,” 1989 pp. 584-588. They
i credit Paul Klimak with inventing it first,
i and say they reinvented it a short time
¢ later. They also mention the article by
i Charlie Simpson, “Juggling on Paper,” in
i Juggler's World, Winter 1986, p. 31. This
. article contains the diagram that shows
i the paths of balls over time, and uses it to
¢ invent a few tricks that would now be
i called site swaps.

Tiemann and Magusson (1991)

Simpson (1986)

Voigt (1992)

AR
TIME

N

-

VACANT

Shannon (19817?)

34 jugglerseworld WINTER 1993-94



"
{
p
"
\

HO6R0-04| 5|3
«

Walker (1982)

Beeks 1989 Ph.D. thesis from Vrije
Universiteit in  Amsterdam,
Dynamics.” Beek calls the diagram a “tonal-
ity ladder,” and says he heard about it from

noted UK. juggler Haggis. The diagram also

1992, in “Juggling on Paper” by Joachim

Voigt, pp- 16-17 (note this is the same title :

as Simpson’s article). Voigt’s version has an
extension for marking the type of throw in
club juggling (e.g., number of spins). The
diagram reappears in Kaskade #29, in
“Workshop - Juggling Theory, part 1: The

(Jongliertheoretische Arbeitgemeinschaft).
It is also mentioned (though not used) in
Martin Probert’s 1990 book, “491 Patterns
for the Solo Juggler.”

full and empty, is in “Juggling Made
lished paper has many interesting results in
it, including a calculation of the maximum
permitted errors to avoid collisions in stan-
the now-defunct juggling robot project at
Rubenstein didn't know it when they named
themselves Clockwork, the name is reminis-

group, were named. Elgin was the name of a
watch manufacturer at the time. The group

“Elgin: precision timing” and decided that

was a good name for a juggling troupe).
So, did Simpson 1986 invent the dia-

I skipped over above. It is “Variations for

L R

o o

| 9

SRRE

A

EN

RS-

YRS

R

[P, 1T~ aome
Beek (1989)

: Numbers Jugglers,” in the January
i 1982 issue of Juggler’s World, page 11.
i This short article, less than one page,
: not only has the juggling diagram, but
{ uses it to invent some site swap
i moves, contains the basic site swap
. idea of having, for example, a 5 denote
a five ball cascade throw, and even has
. synchronous throw and multiplex tricks!
The diagram also appeared in Peter Jan :

e ==

it ahbed
Stut'S bed cascade

Kalvan (1992)

So Walker laid the groundwork for site

diagram? Perhaps, but around 1981

was supposed to appear in Scientific

i American, but he never finished it. After
shows up in Kaskade number 25, March | gathering dust for over a decade, it was fi-
i nally published a few months ago in the
book: “Claude Elwood Shannon Collected
. Papers,” edited by N.J.A. Sloane and A. D.
: Wyner, New York: IEEE press, pp. 850- !
© 864. The paper has no site swaps, but there
© in figure 5 are three juggling patterns, de-
. picted using the same diagram.

DAB Theorum (sic) and other serious ill- :
nesses’ March, 1993, pp. 35-37, by JOTA

Interestingly, in every place the diagram

total of twelve individual sequences for

i you to learn to cover the whole nightmar-
IBM, and is half of the noted juggling duo :
Clockwork. (Although Jack and Rick

ish collection.

each of 7 and 8, the first two roles are mir-

ror images of each other, and the third role
: is its own mirror image.
walked by a jewelry store that posted the ad, :

If you consider pairs of roles like OIIOss

. and 100Iss to be sort of equivalent for
. learning purposes, and if you assume that :
i mirror image roles are easy to learn, you're
gram? No. Both Voigt and Probert refer !
back to Jeff Walker. This is the 1982 article :
¢ Nightmares: OllOss (for 1 through 4),
: 1IsO0s (for 5 and 6), and 110Oss and
i sOIsOI (for 7 and 8). Now just find two !
i other day-dreamers and get to work!

to master all eight of the Collected

- Nightmare Comments ‘
{  When 1 described to Hovey Burgess the :
© versions ‘
. Jugglers Workshop and Patterns had de- :
i scribed in the past, he concluded that those
i versions actually invoked more of the :
. “spirit” that he was shooting for in his orig-
: inal version. This is because the sequence :
i 1IsOOs is symmetric with respect to inside :

of Hovey’s Nightmare

that !

. having the time axis run from left to right
(thanks to Peter Beek for noticing this).

* swaps and MHN, but did he also invent the !
“Juggling :
¢ Claude Shannon began writing an article
i called, “Scientific Aspects of Juggling.” It
Charlie Dancey, a former partner of the

Apparently, something clicked in the

i 19807, causing the site swap diagram and
: notation to be independently rediscovered
many times. In contrast, the 1990’ are fast
© becoming the decade where the theory
: goes into practice, with jugglers every-
. where learning how to perform site swaps.
{ Remember when a 3-3-10 was a club pass-
i ing pattern and not an illegal site swap for
¢ 5-1/3 balls?

“The Academic Juggler” is an occasional

i feature of Jugglers World, and is devoted to all
. kinds of formal analyses of juggling. Anybody
i who has suggestions, comments, or potential
. contributions for this feature is encouraged to
. appears except in Shannon’s and Kalvan’s :
. articles, the diagram is drawn vertically
i with the time axis running from top to bot-
: tom. Only Claude and Jack followed the
¢ standard convention in physics and math of
Another variant of the diagram, designed |

to show the length of time that hands spend
- JUGGLER’'S WORKSHOP
Complicated” by Jack Kalvan. Jack’s unpub- :

. (continued from page 33)

. different parts, thus providing a total of six
¢ more roles for you to learn. That makes a
dard juggling patterns. Jack also worked on

write to me, Arthur Lewbel, 3 Audubon Road,

| Lexington, MA 02173, phone 617/862-3089,

or Email at Lewbel@Binah.cc.Brandeis.edu
on Internet. Please include a phone number if
you write. 0

. and outside passes. Hovey says this repeat-
i ing pass-pass-self was what he was looking

for in his creation. 1, on the other hand, like

i the fact that Hovey’s version involves three
¢ different roles that you get to learn in doing
i the three corners in his pattern — thats as
Of these twelve roles, those from night- :
: mares 1 and 2 are mirror images, as are
: those from 3 and 4 as well as 5 and 6. In :
cent of how the Elgins, a Vaudeville juggling '

good for the individual as having three dif-

. ferent patterns created.

In the above Collected Nightmares, you

© may realize that if you do any one of these
i patterns, you really aren’t doing a balanced
¢ sequence. For instance you'll do something
. like 11ssOO starting with the right, but
i never starting with the left. So for a sym-

metric challenge, try alternating between

i two consecutive nightmares in Fig. 4, such
left with only these four role types to learn :

as between 5 and 6 or between 7 and 8,

¢ switching after every six counts. This will
. give you an ultimate 12-count nightmare.

Fortunately, I won't even begin to suggest
that you should try doing all eight night-

mares in sequence, or worse, all eight in-
¢ cluding enough repetitions so that you can
¢ all do all 12 individual roles. That would be

a tough 72-count cycle to remember.

If you have any comments or suggestions

¢ for Juggler’s Workshop, writeto: Juggler’s

Workshop, 3065 Louis Rd., Palo Alto, CA

. 94303; or call Martin Frost at 415/856-1456;

or send Email to me@CS.Stanford. EDU.
& Jo)
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