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“In fact, I believe one reason I am in 
Mathematics today is that I began 
reading Gardner’s books and articles 
in Junior High and High School.  
Browse and Enjoy!”

Dedicated to 
1915-2010



• “We see how the average boy, who abhors square 
root or algebra, will find delight in working out 
puzzles which involve identically the same principles”

• “We could mention scores of noted scientist who like 
Tyndall, Huxley, Humboldt, Darwin, Edison, Bacon, 
Euler, Herschell and Proctor, were all pronounced 
puzzlists in their early days, so, upon axiom that the 
bend of the twig imparts the incline of a tree, it is 
safe to say that their early puzzle training gave the 
bent to their minds which in after years inclined 
them to grapple with problems of greater 
magnitude.”

Sam Loyd, master puzzlist (1841-1911)
http://www.samloyd.com/educational.html?id=educational

Why Should We Study Puzzles?

http://www.samloyd.com/educational.html?id=educational


Jerry Slocum
I visited Jerry’s puzzle 
museum on Feb 18, 
2011.  Here’s the 
directions he emailed:

“…Our home is just 1.7 

blocks South of Wilshire…”

Puzzle collector
mechanical engineer
Hughes Aircraft, retired



Solve both doors to get Inside the Museum



Jerry Slocum is the first to Classify Mechanical Puzzles





#8 Vanish Puzzles



©W.A Elliot Co.   1968
Toronto, Canada



So what’s going on?  If you want to solve this 
yourself,  I’ll understand if you leave the lecture  

now.  But if you want more hints, here’s a big one!

You choose where
to cut the card



Let’s take away all the fancy stuff 
and take another look at it in its 
most basic form.
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Here’s another way to look at it:
.

Gain a pile:  move 4/5, then 3/5, then 2/5, then 1/5.
Then lose a pile:  move 1/4 move 2/4, then 3/4, then 4/4.



The next explanation was sent to Brooks/Cole  by 
a student, who sent it to W.A. Elliott (maker of 

the Leprechaun puzzle), who sent it on to Martin 
Gardner, who then gave it to Jerry Slocum, who 
gave it to me.   Elliott’s cover letter to Gardner 

mentions, amongst other things, the “tortured”  
explanation of the Leprechaun puzzle by the 

teenager from Utah.  He adds that he said no to 
Brooks/Cole’s request for permission to use the 

solution in a brochure because “her teacher 
might not like all that publicity in view of his 

foolish suggestion ‘not to spend time with it’”.





Dear Sirs:
I just thought you might like to know 
that because our teacher said he had 
spent hours trying to figure out the 
missing or Vanishing Leprecaun (sic) 
puzzle and for us not to spend time 
with it, I was sufficiently challenged 
so that between study sessions I 
figured it out…I have included the 
simplified line drawings with arbitrary 
fractions applied so that you can see 
how I worked it out…..
Now for the answer:   1st of all the 
inventors used psychology on us.  By 
presenting the optical illusion picture 
first, they got us to believe that there 
really are 15 leprecauns…. 



Now look at my lines & also the 
arrangement of the puzzle which 
shows 14 leprecauns.  I have 
purposefully made the fractions 
more simple than the actual 
leprecaun pictures because it’s 
easier to see how they fooled us.  
Notice all leprecaun fractions add 
up to 1 whole leprecaun.

Fig 2 with 15 leprecauns:  all leprecauns do 
not add up to 1.  There are four that do not.  
Aha!  Psychology and art work together.We
need only 9/10 of a leprecaun and we count 
him as whole…..

Sincerely, Joyce Jensen



This was one puzzle I knew Jerry 

didn’t have. It was sent to me by a 

professor who attended an earlier 
version of this presentation 

(10 years ago)

which man disappears
SCHWENK@wmich.edu <SCHWENK@wmich.edu> 
Thu, Feb 22, 2001 at 5:43 AM 
To: sm14@humboldt.edu  
Cc: SCHWENK@wmich.edu 

Stuart,
I enjoyed your talk yesterday.
Last night I had an amusing thought about which of the six men
in tophats disappears. If you print their names between the heads, 
then we can talk about exactly which guy goes.
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A N E E
L I R N
D E T

See what happens?
After the shift we have Joey, Ronald, Donnie, Robert, and Allen

Just a thought.   Best wishes,       Allen Schwenk
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Just when you might be 
thinking it’s starting to 

make sense…..



From  Martin Gardner’s
MATHEMATICS, MAGIC AND MYSTERY, 1956:

©Mel Stover, 1956



The most famous puzzle of them all is Sam Loyd’s “Get 
Off the Earth”, from 1896.  
.
Millions were made.

Used for all kinds of advertising and campaigning 
(people tend to keep flyers longer if they contain 
something worth keeping)

Loyd offered all kinds of prizes for the best explanation, 
including a new bicycle.   He received literally 1000s of 
letters.

Here’s a modern version of GOTE:
http://www.samuelloyd.com/gote/index.html

http://www.samuelloyd.com/gote/index.html


Sam Loyd Originals



In 1896, Republican candidate William McKinley was in trouble.   
As a means to get people to listen to his message, his campaign 
contacted Sam Loyd and licensed GOTE.  While the back of the 
puzzle stated McKinley’s platform, the bigger message was the 

disappearing stereotyped Chinese man.   American anti-Chinese 
prejudice was widespread; Denis Kearney’s Workingman’s Party 
platform played off fears that Asian immigrants take jobs from 

Whites.   Its slogan bluntly stated “The Chinese Must Go”. 

With this not-so-subtle message, the Republican Party was 
subliminally using Kearney’s platform.   Over 10 million GOTE 

puzzles are said to have been distributed.

To emphasize this disgraceful bit of history,  Chinese were 
officially banned from Humboldt County from 1885-1959

http://users.humboldt.edu/ogayle/hist383/CentralPacific.html 

http://users.humboldt.edu/ogayle/hist383/CentralPacific.html
http://users.humboldt.edu/ogayle/hist383/CentralPacific.html


One more example of 
how  advertisers took  
advantage of 1890s 
America and its 
prejudices:



Not all advertisers exploited racism and politics.



Some versions didn’t sell anything (I think)



GOTE continues to 
be used for political 
messages.

From Esquire 
Magazine,  1955?



If these puzzles provide insights into the 
important issues of the time, then what 

does this one by Robin DeBreuil and titled 
“Who Turned to Doggie Doo?” say about 

our current era?

http://debreuil.com/ddw/puzjava/picmove.htm

http://debreuil.com/ddw/puzjava/picmove.htm


12 years ago, in the spirit of Sam Loyd, Robin 
DeBreuil was offering anybody who could  
explain Who Turned to Doggie Doo a "FREE copy 
of this puzzle, beautifully printed, and mounted 
on foam board (or not foam board...)“.

So I wrote to him with with my explanation.  He 
wrote back and pleaded poverty, but he did add 
that  “Martin Gardner... I bet he could figure out 
these things while waiting for his toast to pop.”



To Protect his rights, Loyd Patented His Invention



But it didn’t stop 
the countless 
bootleggers.

Many unauthorized 
versions were 

produced.

Here’s a German 
one:



Here’s one from Canada:







Political Themes are still popular:



The puzzles so far have all been 
essentially one-dimensional, that 
is, objects get shorter or longer.   

Now, let’s move to two dimensions 
and explore puzzles where area 

appears either to vanish or appear 
from nowhere.



Sebastiano Serlio’s Architettura, 1545
“a man should finde a Table of ten foote long, and three foote

broade: with this Table a man would make a doore of seven 
foote high, and foure foote wide…and you shall yet have (two) 
three cornerd pieces” (with a combined area of 3 square feet)



William Hooper, Rational Recreations
1st ed. 1774,   4th ed. 1794

Did Hooper understand the paradox or was he just plagiarizing Edme Guyot’s
Nouvelles Recreations Physiques et Mathematiques,  which had a major error 

in the 1st edition in 1770 and was corrected in the 2nd ed. 1775

1st edition, MDCCLXXIV 4th edition, corrected, 1794



Hooper’s 
Geometric Money

1st ed:   3 x 10 = 5 x 4 + 3 x 6
30  =   38 

4th ed:   3 x 10 = 5 x 4 + 2 x 6
30   =   32



63 = 64 = 65

A French version 
from the 1800s 



What happens when we move the 
pieces very carefully?

The rectangle’s  diagonal 
now appears instead to 
be a gap shaped like a 
long skinny quadrilateral. 



(5, 3)

(0, 5)

(13, 0)

(8, 2)

Add coordinates to the diagram:

Calculate the slopes 
of the 4 segments:
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What first appeared to be a diagonal of the rectangle is actually 
a parallelogram shaped hole!! 

What’s the area of this parallelogram?



A (0,5)

D (5,3)

B (8,2)

C (13,0)

To better see what’s happening here, let’s redraw the rectangle 
(not to scale) and divide the parallelogram into 2 congruent 
triangles:

Using the distance formula:       19405130
22
ACm

      2902138
22
BCm

Next use Heron’s Formula:    Area

with
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22
ABm =side a
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=side c



Since ΔABC  CDA

A (0,5)

D (5,3)

B (8,2)

C (13,0)

Area parallelogram ABCD = .5 +.5 = 1

Therefore we have found the extra unit of area!!

Using TI-Nspire:



Area=64

Area=24Area=25

Area=168

Area=169

Area=65

Let’s explore other cut-up squares that have been changed to rectangles: 
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2 observations:
• Fibonacci numbers
• area  changes by ± 1



This leads to an interesting generalization that 
helps us to better understand both this paradox 
puzzle and  Fibonacci numbers, too.

1 1   2   3   5   8   13   21   34   55   89   144  ……

From the previous slide, we see that :

5 x 5 = 3 x 8 + 1
8 x 8 = 5 x 13 – 1

13 x 13 = 8 x 21 + 1

111

2
  nnn FFF

The square of any Fibonacci number is one more than or one less 
than the product of the two Fibonacci numbers on either side.



These vanishing area puzzles so captivated people in the 
late 1800’s that they, like Sam Loyd’s circular puzzles, 
were  used in many advertising campaigns.





6 by 13 = 78 rabbits     6 by 13 = 77 rabbits and 
1 rabbit hole 





Teachable moment:  
The more times you 
explain a concept, 
the better your 
explanations will get.

Slocum,  1996

Slocum,  2011



DISAPPEARANCES

Enchanted words like “hocus pocus” can
With laws of science

The prestidigitators, making use of devious schemes,
(although they never tell you how)

At times
There must be something secret, yes, a trick that will

-when done with sleight of hand-

transport things as in dreams:
suspended, banished, null and void-or so it seems.
involve
a force that’s able to dissolve.

I wonder how magicians make their rabbits disappear;
not interfere
and facts of mathematics that are clear.



Don’t Do This At Home!
According to Martin Gardner, in 1968 a man in London was sentenced 

to 8 years in jail for doing this with 5 pound notes.



The New Home for Jerry’s Puzzles
The Lilly Rare Book Library at 

Indiana University, Bloomington



REFERENCE LIST  
Personal visit with Jerry Slocum at his home and Private Museum,  Beverly Hills, CA  
February 18, 2011

Personal visit to Slocum Puzzle Collection, Lilly Rare Book Library, Indiana University,  
Bloomington, IN  April 14, 2011.

Hooper’s Paradox with a Java Applet
http://www.cut-the-knot.org/Curriculum/Fallacies/HooperParadox.shtml

http://www.samuelloyd.com/gote/index.html

http://www.samloyd.com/vanishing-puzzles/index.html

http://www.slocumpuzzles.com/index2.htm

Who Turned to Doggie Doo?   animated
http://debreuil.com/ddw/puzjava/picmove.htm

Explanations for several Java animated puzzles 
http://library.thinkquest.org/28049/geometrical_vanishes.htm

David Singmaster’s Annotated Bibliography on Recreational Mathematics
http://www.g4g4.com/MyCD5/SOURCES/singmaterial.htm

http://www.usc.salvationarmy.org/usc/downloads/The%20Vanishing%20Sin%20Paradox%20Jan-
Feb%20%2707.pdf

New York Times Obituary for Martin Gardner
http://www.nytimes.com/2010/05/24/us/24gardner.html?_r=2

Dr.  Gayle Olson-Raymer’s lecture notes on Anti-Chinese policies in California
http://users.humboldt.edu/ogayle/hist383/CentralPacific.html

http://www.cut-the-knot.org/Curriculum/Fallacies/HooperParadox.shtml
http://www.cut-the-knot.org/Curriculum/Fallacies/HooperParadox.shtml
http://www.cut-the-knot.org/Curriculum/Fallacies/HooperParadox.shtml
http://www.cut-the-knot.org/Curriculum/Fallacies/HooperParadox.shtml
http://www.cut-the-knot.org/Curriculum/Fallacies/HooperParadox.shtml
http://www.samuelloyd.com/gote/index.html
http://www.samuelloyd.com/gote/index.html
http://www.samuelloyd.com/gote/index.html
http://www.samloyd.com/vanishing-puzzles/index.html
http://www.samloyd.com/vanishing-puzzles/index.html
http://www.samloyd.com/vanishing-puzzles/index.html
http://www.slocumpuzzles.com/index2.htm
http://debreuil.com/ddw/puzjava/picmove.htm
http://library.thinkquest.org/28049/geometrical_vanishes.htm
http://www.g4g4.com/MyCD5/SOURCES/singmaterial.htm
http://www.usc.salvationarmy.org/usc/downloads/The Vanishing Sin Paradox Jan-Feb '07.pdf
http://www.usc.salvationarmy.org/usc/downloads/The Vanishing Sin Paradox Jan-Feb '07.pdf
http://www.usc.salvationarmy.org/usc/downloads/The Vanishing Sin Paradox Jan-Feb '07.pdf
http://www.nytimes.com/2010/05/24/us/24gardner.html?_r=2
http://users.humboldt.edu/ogayle/hist383/CentralPacific.html
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