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Abstract

72 interactive exhibits are presented complete with labels from Teknoland, as well as
24 mathematical puzzles for science center exhibition; also complete with labels.
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1. Introduction

The 60-week Masters Education in Science Communication at Dalarna University
started with its first group of students in August 2003. It consisted of six 7.5-credit
courses and a 30-credit thesis. One of the courses was titled Applied Museology,
consisting of theoretical deepening within a specific science area. In relation to this,
the students among others should construct a hands-on exhibition taking target group,
scientific contents, educational aspects, design, labels, security, technical aspects, and
costs into account.

The present report consists of part of the compendiums that I wrote for this course. I
had written two pages of ideas to interactive exhibitions — just titles, to show the wide
variety of themes and forms that the students could use. The design and creation of
exhibits were done in groups of 2-4 students and begun with writing an exhibition
synopsis, and I wrote a page on that subject to discuss from. Much time was then used
to discuss exhibit labels, with a 1/2-page list of buzz words as starting point.

Finally, students were given a multitude of examples of exhibitions and exhibits that I
had constructed together with two companions (Goéran Back and Hans Carlson) for
the outdoor science center Teknoland (2000-2001), as well as numerous label texts.
Thus, the major part of this report consists of an Appendix with Teknoland
exhibitions and exhibits in general, and mathematical puzzles in particular. The list is
not complete in the way the well-known Exploratorium Cookbooks are — they include
complete construction directions — but will hopefully be able to serve as inspiration
for designers and constructors of interactive exhibitions and exhibits.



2. Ideas to Interactive Exhibitions

2.1 Exhibition forms

The brainwasher with audiovisual show, starry sky, kaleidoscope, or whatever ...

—

Tray-rack on wheels with experiments on trays (this is the standard table-top
exhibition form with exhibit size, 60 cm x 40 cm, which most exhibition constructors
will have to use

Miniature exhibition on eye level + positive eye glasses

Exhibition-in-a-trunk

Touch-screen

""The whole body on"

Make-it-yourself exhibition (with cardboard cut-outs, scissors and glue)

2.2 Technology

Digital technology
Renewable energy

Micro chemistry

Handicap problems and aids

2.3 The human body & mind

Computer game - how long will you live?

Measure body characteristics (length, weight, blood pressure, width of eye sight, blind
spot, hearing strength, 3D-hearing, etc.)

Test your eight/nine intelligences according to Howard Gardner

2.4 Physics

Radioactive decay (for real and in models)
Optics with lasers

Crystallography

A quark puzzle

Aristotle v. Newton



2.5 Earth & Sky

Gaia, the living planet

Greenhouse effect

Under the water

Space scales IV (determine your mass as in space) & other astronomical exhibits
Hipparchos' three-dimensional starry sky

Foucault's pendulum and the rotation of the earth - for real and in model
Kepler's dance in the scale 1:200 billion & related exhibits

Now = present time between the past and the future

2.6 Mathematics-inspired exhibitions

Mathematical games

Boring numbers

Tricky series

Exponential growth

Statistics

Perspective (in reality and in art)

Boolean algebra (world's simplest math)

Roger Penrose's kites and dragons

Drawing conics (incl. the B. S. grinder) and constructing them with a rotating laser
Pythagoras' theorem - a dozen evidences

2.7 Art

Drawing with optical means (camera obscura, mirror self portrait, cylindrical mirror),
with the right side of the brain, with normal and chaotic pendulums (etc.)
Building 3D structures

2.8 Multi-disciplinary exhibitions

In the lap of Albert Einstein (physics, humanity and science history)

Wall of senses (physiology, psychology, and physics)

Female Nobel Prize laureates & non-laureates discoveries (physics, chemistry, and
physiology/medicine + the secrete life of the juries)

2.9 Controversial subjects

Religion, superstition & quasi-science v. science (incl. Occam's razor)
Egoism v. altruism - right v. left in politics

Extra-sensory perception and mind reading

Fair gambling and cheating - here are the tricks

Nuclear power

Love - sex - co-habitation - erotica - homo/hetero



3. Writing an Exhibition Synopsis

3.1 Find a good exhibition theme that you and 1-3 fellow students like (use SciCom
chat!). Build an exhibition group, preferably one that includes both present and
distance students, both Swedish and non-Swedish students.

3.2 Discuss, write, describe, and draw freely & too many exhibits without bothering
about economic, space, time, and other constraints. How will artefacts and labels
interact?

3.3 Try to pre-evaluate the exhibits' (and the whole exhibition's) attracting power,
holding power, and learning power (with respect to the target group). Discard exhibit
ideas that the group doesn't believe in, try to change them, maybe add (and test) new
ideas.

3.4 Decide characteristic appearance: Construction material, exhibition forms,
colour and paint, other characteristics.

3.5 Add physical limits: Target group(s). Sufficient indestructibility. User's safety.
Place to build and construct, necessary tools and machines.

3.6 Add other limits: No. of students in the cooperative x100 hours construction
time. Same No. of students x SEK 1000. The group's share of 100 m’.

3.7 The group writes a synopsis: A description with both text and
drawings/sketches. The synopsis should be no more than 10 pages (but 4-7 is ideal)
and contain the following items: Exhibition title. Names of authors. General
description (theme, target groups, exhibit titles, overall size). Characterizing
appearance. The exhibition's and the exhibits' preliminary rating (the 3 powers) - to be
compared later with observed rating. Materials list. Budget. Anticipated time for
buying equipment, testing experiments, construction, building, painting. A timetable
(that ends no later than 25 March, with reserve time included).

3.8 As an appendix to the synopsis, preliminary label texts (instructions if necessary,
explanations if necessary, extra text for those who want more info.).



4. Labels

4.1 Plan labels while planning exhibition (integration).
4.2 Target group(s) by age, school, interest.

4.3 Contents: Instruction. Explanation. Hints. The correct answer(?). More
knowledge. Connections.

4.4 Design: Size. Font (copyright). Different font sizes big > small. Colour.
Background. Figure(s). Place.

4.5 The text: Short. Correct. Signature. Mostly lower case (also in heading).
Explosion technique (the most important first).

4.6 Technique: Paper, plastic, letters glued on exhibit, light on text, touch screen.



Appendix

Teknoland - Second Summer, Experiment Texts;
(25 pages label texts, 8 pages photos)

24 mathematical Puzzles; (13 pages label texts and photos)



TEKNOLAND - andra sommaren
TEKNOLAND - second summer

EXPERIMENTTEXTER
EXPERIMENT TEXTS

Lars Broman

ATLANTIS

ATLANTIS

Experiment med vatten och vattenbyggnad
Experiments with water and building with water

Archimedes fontaner
Archimedes Fountains

Pumpa i vatten i réren sa sprutar det ut genom hal i dem. Studera stralarnas form: Den kallas
parabel.

Parabeln paverkas av vattentrycket, dvs hur hogt vattnet star i roret ovanfor halet.

Parabelformen skapas sa héar: Vattnet sprutar rakt ut. Men strélen paverkas av jordens
dragningskraft sa att den bojer av nedat.

Pump water into the large tubes so water sprouts out through holes in them. Study the shape
of the beams: It is called parabola.

The parabola is affected by the water pressure, i. e. how high the water stands above the hole.
The parabolas shape is created like this: The water sprouts out horizontally. But the beam is
affected by the earth's gravitation so it bends downwards.

Vattenhjul et

The Water Whesl

Pumpa upp vatten i det 6vre karet. Lat vattnet forsa ut och starta vattenhjulet.

Det har &r ett klassiskt vattenhjul som drivit blasbalgar, vattenpumpar och maskiner i
arhundraden. De bodrjade erséttas forst pa 1800-talet med angmaskiner och sedan pa 1900-talet
med elektriska motorer.

Teknolands vattenhjul ar ett sk dverfallshjul, dar det & tyngden av vattnet pa ena sidan hjulet
som driver det runt.

Pump water into the top basin. Let the water flow out and start the water wheel.



Thisis aclassical water whedl that has driven blowers, water pumps and machines for
centuries. The started to be replaced first in the 19th century with steam engines and then in
20th century with electric motors.

Teknoland's water whedl is a so called over-fall wheel, where the weight of the water on one
side drives the wheel around its axis.

Valvbroar
Bow Bridges

Har kan man bygga broar av stora klossar mellan stallningens tva kanter. (Du far |atsas att det
rinner en strid fors mellan kanternal). Rétt byggda & broarna stadiga nog att ga pa utan att
klossarna fasts vid varandra

Sa héar byggde romarna stenbroar redan for 2000 ar sedan - manga star kvar an idag. Det &r
klossarnas (eller stenarnas) avfasade form som tillsammans med jordens dragningskraft gér
bron stadig. Préva gérna olika kombinationer av klossar!

Here you can build bridges of big blocks between the two edges of the support. (You have to
pretend that there is arapid water stream between the edges!) Correctly built, the bridges are
steady enough to walk on without fastening the blocks to one another.

This is how the Romans built stone bridges 2000 years ago - many remainstil thisday. It is
the shape of the blocks (or stones) that together with the earth's gravity makes the bridge
steady. Y ou may try different combinations of blocks!

Tors mjédhorn
Thor'smead horn

Tor var en av gudarnai den nordiska mytologin. | en beréttel se hade Utgardal oke forvant
synen pa Tor. Tor fick i uppgift att tomma ett horn med mjod. "Létt!" tankte Tor, men hur han
drack sd var hornet néstan fullt anda. | galva verket forsokte Tor tomma havet.

Forsok 6sa vatten ur den lilla bassangen till den stora sa att den lilla blir tom!

Vi har gjort detta lika svart for dig som Utgardaloke gjorde for Tor, for det gar en havert
mellan karen! Genom en havert kan faktiskt vatten rinna forst upp och sedan ner, for vattnet
som rinner nerdt i havertens langre del drar upp vattnet i den kortare.

PS. Forsok hjalpas at tva att 6sa samtidigt, s kanske ni lyckas!

Thor was one of the gods in the Nordic mythology. In one of the stories, Utgardaloke has
perverted Thor's sight. Thor's task is to empty a horn filled with mead. "Easy!" Thor thought,
but how much he drank and drank, the horn was still aimost full. In redlity, Thor was trying to
empty the ocean.

Try to scoop water from the small basin into the large until the small basin is empty!



We have made it as difficult for you as Utgardaloke did it for Thor, since there is a siphon
between the basins. Through a siphon it is possible for water to flow first upwards and then
downwards, because the water flowing downwards in the siphon's longer part pulls the water
upwards in the shorter.

P.S. Try to co-operate two persons scooping, and you just might succeed!

Archimedes skruv
Archimedes' screw

Upptéack hur du med hjalp av 2000-arig teknik kan pumpa upp vatten fran en lagre till en
hogre bassang.

Sédana hér skruvar har egyptiska bonder anvant i manga hundra ar for att konstbevattna sina
fat med vatten fran Nilen.

Du kan se hur Archimedes skruv fungerar som vattenpump genom att det bildas "fickor" av
vatten i det spiralformade genomskinliga vattenroret.

Discover how you by means of 2000 years old technology can pump water from alower to a
higher basin.

Egyptian farmers have used such screws for centuries in order to irrigate their fields with
water from the Nile.

Y ou can see that Archimedes' screw functions as awater pump because pockets of water are
created in the spira form transparent water tube.

Farfarsfors
Granpa's Rapids

Os upp vatten i hinkarna sa sipprar vatten utefter den 1angsluttande backen. Anvand
byggklossar for att bygga dammar, vattenfall, vindlande forsar och annat!

Upptéack, att hur du an bygger, sa kan vatten av sig élv bararinna nerét, och att det alltid
véljer den vag som &r lattast. Sa skapade svenskar en gang Ddda fallet genom att ge vattnet i
Indalsdlven en |éttare vég att folja. Dar rinner dven alltjamt!

Scoop up water in the buckets to make the water trickle down the slope. Use building blocks
to construct dams, falls, winding rapids, and much nmore!

Discover that however you build, water can by itself only flow downwards, and that it aways
chooses the easiest way. Thus Swedes once created the Dead Fall by giving the river
Indalsélven an easier way to follow. The river till follows the new path



DE MINSTASTEKNOLAND
TODDLERS TEKNOLAND

Att leka kan ocksa vara att experimenteral

Du som &r vuxen ansvarar for barn som du |ater leka hér. Hjalp dem gérna upptécka tekniken
i leken!

To play can also be to experiment!

Y ou as adult custodian are responsible for children who play here. Why not help them to
discover technology while playing?

Titta den flyter!

Watch - it's floating!

Sma bétar kan lastas med stenar, men de flyter i alafall - sd lange relingen ar Gver vattnet!

Det gar adrig att fyllaen bat helt med sdant som inte flyter av sig §alvt i vatten. Det & altsa
luften vid sidan om stenarna som far béten att flyta.

Small boats can be loaded with stones, but they still float - as long as the rail is over the water
surface.

It isimpossible to fill aboat completely with such things that don't float by themselvesin
water. Thusit is the air besides the stones that makes the boat float.

Sandlada

Sand-pit

Sand &r ett konstruktionsmaterial som inbjuder till kreativ lek.

Gravmaskinen bade tranar koordinationsformaga och |ater den gréavande upptacka
anvandbarheten hos en bra teknik.

Sand is a construction material that invites to creative play.

The excavator both trains co-ordination ability and lets the digger discover the usefulness of
good technology.

Konstruktion med klossar

Construction with blocks

Med klossar som dessa kan man upptécka principerna bakom stabila byggnadskonstruktioner
murade med tegel stenar:

* Klossarna pa en niva ska vara forskjutna jamfort med nivan innan



* Konstruktionen maste ha vaggar i vinkel.

With blocks such as these, you can discover the principles of stable building constructions
made of brick:

* Blocks at one level shall be shifted in comparison with the previous level.

* The construction has to include walls in angles.

Lekstuga med solel
Playhouse with solar electricity

| stugan finns en radio som drivs av € fran en solpanel pataket. Tack for solpanelen s tystnar
den.

Solpaneler kallas ocksa for PV-paneler (P for Photo - ljus och V for Volt -elektricitet). De &r i
dag vanliga dar nétstrom saknas. Daingar batterier i systemet, vilka laddas av solpanelen nar
solen skiner och ger strom ocksa pa natten. Solpaneler blir allt billigare ju mera tekniken
utvecklas. Méanga spar att denna miljévanliga energiteknik snart sl&r igenom ocksa i mycket
stor skala.

In the house there is a radio, which gets the required eectricity from a solar panel on the roof.
Cover the solar panel to quiet the radio.

Solar panels are also called PV panels (Photovoltaic panels). Today, they are common where
there is no electric grid. Then batteries are included in the system, which are charged when
the sun shines and provide current also at night. The production cost of solar panelsis steadily
decreaseing because the technology is being developed. Many predict that this
environmentally benign technology soon will have a breakthrough also in the very large scale.

DEN SJUNDE PLEJADEN
THE SEVENTH PLEIADEE
Falu Vetenskapscentrums experimentbutik.

Forlang besoket pa Teknoland med mer aktiviteter hemmal Har finns tekniska leksaker,
bocker om natur och teknik, och souvenirer.

Fulun Science Center's Experiment Shop.

Extend the visit at Teknoland with more activities at home! Here you will find technical toys,
books about nature, science and technology, as well as souvenirs.



ELVISSTROMSELEKTRISKA VERKSTAD
ELVIS CURRENT'SELECTRIC WORKSHOP

Kopplaihop el ektriska komponenter med sladdar med elbordets plus- och minuspoler. Det
gdler att fa olika komponenter att fungera tillsammans - ibland |tt, men ibland svérare an
man kan tro!

Couple eectric components to the electric table's plus an minus poles, using cables. The trick
is to make different components to function together - sometimes easy, but sometimes more
difficult than you would imagine!

KOMMUNIKATIS
KOMMUNIKATIS

Temal ljus, ljud och kommunikation

Theme light, sound, and communication

Parabolerna
The parabolas

Tva paraboler stér vanda mot varandra pa 100 m hall. Om négon pratar i den enas gularing
kan en annan hora det i den andras gularing. Vid stilla véder récker det att viskal

En parabol (matematiker kallar den for "rotationsparaboloid"!) har en egenskap som verkar &t
tva hdll: Ljud fran fokus (den gularingen) reflekteras till en ljudstrdle. En ljudstrale som
kommer rakt in i parabolen reflekteras till dess fokus. Det fungerar pa samma sétt med t ex
mikrovagor. Teknolands paraboler har suttit i TV-lankmaster.

Two parabolic dishes are placed some 100 meters apart, directed towards one another. If
someone speaks in the yellow ring of one dish, someone else can hear it in the yellow ring of
the other dish. In quiet weather it is even sufficient to whisper!

A parabolic dish (mathematicians cal it a"rotational paraboloid") has a property that works
two ways. Sound originating from the focal area (the yellow ring) is reflected into a sound
beam. A sound beam that inters straight into a parabolic dish is reflected to its focal area. This
works also with micro waves. Teknoland's parabolic dishes have beenused in TV links.

Brusorgeln

The Roar Organ

Lyssnai roren sd hor du olika toner!

De tretton olika langa vita och svarta réren & i resonans med varsin ton ur bakgrundsbruset i

en kromatisk skala fran C till C. Man kan "spela"' en melodi genom att flytta 6rat fran ror till
ror - som nar man trycker ner tangenter pa en vanlig orgel.



Listen in the tubes and you will hear different notes!

The thirteen white an black tubes of varying length are in resonance with one tone each from
the background noise in a chromatic scale from C to C. Y ou can "play” a melody by moving
your ear from tube end to tube end - just like pushing down keys on anormal organ.

Solkatterna
Suncats - reflections of the sun

Med hjalp av tre speglar kan man gora en rod, en gron och en bla solkatt pa den vita vaggen.
Tvadler tre solkatter pd samma stélle ger blandfarger. Det gér bast om flera hjaps &t att
experimenteral

En liknande teknik anvandsii t ex fargtevens bildror for att gora alla olika farger. Titta pa
bildskarmen genom en lupp sa ser du de tre grundfargerna.

Det har experimentet fungerar bara nar solen skiner. Om solen & bakom ett moln just nu, sa
far du kommatillbaka senare!

By means of three mirrors you can make red, green, and blue reflection of the sun onto the
white wall. Two or three reflections on the same spot create mixed colors. It works best if
several people co-operate in the experimenting!

A similar technique is used in e. g. the tube of acolor TV in order to produce al different
colors. Study a TV screen through a magnifying glass and you will see the three basic colors.

This experiment works only when the sun shines. If the sun is behind a cloud just now, you'll
have to come back later! (Note: "Reflection of the sun" is called "solkatt" - "suncat”" - in
Swedish!)

Falufol ket
Falun people

Falujungfrun, Faluflickan, Bergsmannen och Bergspojken stér i ring med ryggarna mot
varandra

Eftersom deras munnar &r parvis forenade med talrér sa kan man prata med dem - om nén
annan pratar med den andra dockan, forstds. Kan du lista ut vem som &r férenad med vem?

The Falun virgin, the Falun girl, the miner, and the miner boy stand in aring with their backs
towards one another.

Since their mouths are connected in pairs with tubes you can talk with them - providing
someone else is talking with the other puppet, of course. Can you figure out which puppet is
connected to which?



KOSMOS
COSMOS

Tema astronomi
Theme astronomy

TEKNOLANDSs solsystem
TEKNOLAND's solar system

Pa Teknoland finns en karta med solen och de nio planeterna. For att de flesta planeterna ska
faplats ar skalan mycket liten, bara 1:10 miljarder. | den skalan & helajordens storlek bara
1,5 mm.

Solen finns langst bort pa Teknoland och sedan fem planeter pa sina proportionella avstand
fran solen. Fyra planeter finns utanfor Teknoland: Saturnusi Idrottsmuseets entré. Uranus i
L ugnetbadets reception. Neptunus i hdgskolans entré. Pluto i Hotel Scandics entré.

At Teknoland, there is a scale model the sun and the nine planets. The scale is very small, just
1:10 hillions, in order to make most planets fit inside Teknoland. In this scale, the size of the
earth isonly 1.5 mm.

The sun is farthest away in Teknoland and five of the planets are placed on their proportional
distances from the sun. Four planets are outside Teknoland: Saturn in the entrance of Dalarna
Sports Museum. Uranus in the reception of the Lugnet swim area. Neptune in the entrance of
Daarna University (Hogskolan Dalarna). Pluto in the reception of Hotel Scandic.

Solen/sun

Solen &r den storsta himlakroppen i solsystemet - var stjarna.
Storlek (diameter): 140 000 mil

Y ttemperatur: ca 5500 grader

Innertemperatur: ca 20 miljoner grader

Avstand till narmaste stjarna: ca 4 ljusar

The sun isthe largest body in the solar system - our star. Sizeis 1.4 million km. Surface
temperature 5500°C, interior temperature approx. 20 million °C, distance to nearest star about
4 light- years.

| TEKNOLANDS solsystem (skala 1:1 miljard) &r solen sa hér stor: (diameter 14 cm)
IN TEKNOLAND's solar system (scale 1:1 billion), the sun is this large:

| ssmma skala &r avstandet till narmaste stjarna - Proxima Centauri - ca 400 mil.
In the same scale, the distance to the nearest star - Proxima Centauri - is approx. 4000 km.

Merkurius/Mercury

*Merkurius & solens ndrmaste planet



*Storlek (diameter): 490 mil
*Avstand till solen: 6 miljoner mil
*Omloppstid: 88 dagar

| TEKNOLANDs solsystem - skala 1:10 miljarder - & Merkuriussd hér stor: - Avstandet
till solen & 6 m.

Mercury is the sun's nearest planet. Size 4900 km, distance to the sun 60 million km, orbital
period 88 days.

In TEKNOLAND's solar system - scale 1:10 hillion - the size of Mercury is 0.5 mm. The
distance to the sun is 6 meters.

Venus

*Venus & den andra planeten fran solen
*Storlek: 1200 mil (ndstan som jorden)
*Avstand till solen: 11 miljoner mil
*Omloppstid: 225 dagar

| TEKNOLANDSs solsystem - skala 1:10 miljarder - & Venussahéar stor: . Avstandet
till solen & 11 m.

Venus is the second planet from the sun. Size 12 000 km, distance to the sun 110 million km,
orbital period 225 days.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Venusis 1.2 mm. The
distance to the sun is 11 meters.

Tellus (jorden/earth)

* Tellus & den tredje planeten fran solen
* Storlek (diameter): 1300 mil

* Avstand till solen: 15 miljoner mil

* Omloppstid: 365 dagar

Tellus har en mane, Luna. Tellus och Luna & nastan som ett slags tvillingplaneter. Lunas
storlek & 350 mil och dess omloppstid runt Tellus en manad. Avstandet mellan Tellus och
Luna & 38 000 mil.

| TEKNOLANDSs solsystem - skala 1:10 miljarder - & Tellus sd hér stor: o och Luna sa hér
stor: - Avstdndet mellan dem & 4 cm och avstandet till solen 15 m.

Tellus is the third planet from the sun. Size (diameter) 13 000 km. Distance to the sun
150 millionkm. Orbital period 365 days. Tellus has a moon, Luna. Tellus and Luna are
almost as twin planets. Luna's size is 3500 km, and its orbital period around Tellus one
month. The distance between Tellus and Luna is 380 000 km.
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In TEKNOLAND's solar system - scale 1:10 billion - the sizes of Tellusand Luna are 1.3 mm
and 0.35 mm, respectively. The distance between them is 4 cm and the distance to the sun is
15 meters.

Mars

*Mars & den fjarde planeten fran solen
*Storlek (diameter): 680 mil

* Avstand fran solen: 23 miljoner mil
*Omloppstid: 687 dagar

*Mars har tvd sma manar: Phobos och Deimos

| TEKNOLANDs solsystem - skala 1:10 miljarder - & Marssd hér stor: °  Avstandet till
solen & 23 m.

Marsis the fourth planet from the sun. Size 6800 km, distance from the sun 230 million km,
orbital period 687 days. Mars has two small moons, Phobos and Deimos.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Marsis 0.7 mm. The
distance to the sun is 23 meters.

Jupiter

*Jupiter & den femte planeten fran solen
*Storlek (diameter): 14300 mil

Avstand fran solen: 78 miljoner mil
*Omloppstid: 11,9 ar

* Jupiter har (&tminstone) 16 manar

| TEKNOLANDSs solsystem - skala 1:10 miljarder - &

Jupiter sa héar stor: Avstandet till solen & 78 m.

Jupiter is the fifth planet from the sun. Size 143 000 km, distance from the sun 780 million
km, orbital period 11.9 years. Jupiter has (at least) 16 moons.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Jupiter is 14 mm. The
distance to the sun is 78 meters.

Saturnus/Saturn

*Saturnus ar den §jétte planeten fran solen
*Storlek (diameter): 12000 mil

*Avstand fran solen: 143 miljoner mil
*Omloppstid: 29,5 ar
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* Saturnus har (&tminstone) 18 manar
| TEKNOLANDSs solsystem - skala 1:10 miljarder - &
Saturnus sa hér stor: Q Avstandet till solen & 143 m.

Saturn is the sixth planet from the sun. Size 120 000 km, distance from the sun 1430 million
km, orbital period 29.5 years. Saturn has (at least) 18 moons.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Saturnis 12 mm. The
distance to the sun is 143 meters.

Uranus

*Uranus & den sjunde planeten fran solen
*Storlek (diameter): 5100 mil

* Avstand fran solen: 287 miljoner mil
*Omloppstid: 84 &

Uranus har (&minstone) 17 manar

| TEKNOLANDSs solsystem - skala 1:10 miljarder - & Uranus sa hér stor: O Avstandet
till solen & 287 m.

Uranus is the seventh planet from the sun. Size 51 000 km, distance from the sun 2870 million
km, orbital period 84 years. Uranus has (at least) 17 moons.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Uranusis5 mm. The
distance to the sun is 287 meters.

Neptunus/Neptune

*Neptunus & den attonde planeten fran solen
*Storlek (diameter): 4950 mil

*Avstand fran solen: 450 miljoner mil
*Omloppstid: 165 ar

*Neptunus har (&minstone) 8 manar

| TEKNOLANDSs solsystem - skala 1:10 miljarder - & Neptunus sa hér stor: O Avstandet
till solen & 450 m.

Neptune is the eighth planet from the sun. Size 49 500 km, distance from the sun 450 million
km, orbital period 165 years. Neptune has (at least) 8 moons.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Neptuneis5 mm. The
distance to the sun is 450 meters.
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Pluto

*Pluto & den nionde planeten fran solen
*Storlek (diameter): 230 mil
*Medelavstand fran solen: 590 miljoner mil
*Omloppstid: 249 ar

*Pluto har en mane, Charon

| TEKNOLANDS solsystem - skala 1:10 miljarder - & Pluto sdhér stor: | Avstandet till
solen & 590 m.

Pluto is the ninth planet from thé sun. Size 2300 km, average distance from the sun 5900
million km, orbital period 249 years. Pluto has one moon, Charon.

In TEKNOLAND's solar system - scale 1:10 billion - the size of Pluto is /4 mm. The
distance to the sun is 590 meters.

Keplers dans
Kepler's dance

Taav dig skornainnan du gar upp pa Keplers dansbanal

| takt med Ganglat fran Appelbo kan tre besbkare gai varsin bana runt solen: den nastan
cirkulara jordens bana, den nagot ovala Mars bana, och den ganska |angstrackta kometen
Enckes bana

| modellen & ett steg = 2 veckor i verkligheten. Stegens langd varierar med banans storlek
och med avstandet till solen, helt enligt Johannes Keplers lagar fran borjan av 1600-talet.

Oftast gar alt val, men den kosmiska katastrofen - en krock mellan dig som &r jorden och dig
som & Encke - kan faktiskt intréffa (men barai modellen, inte i verkligheten eftersom
banorna gér i lite olika plan).

Please take off your shoes before entering Kepler's dance floor!

Three visitors can walk each an orbit around the sun in pace with the folk tune Génglat fran

Appelbo: the ailmost circular orbit of planet earth, the slightly oval orbit of planet Mars, and
the rather longish orbit of comet Encke.

In the model, one step = 2 weeks in redlity. The lengths of the steps vary with the size of the
orbit and with the distance to the sun, in accordance with Johannes Kepler's laws from the
first part of the 17th century.

Usually everything works fine, but the cosmic catastrophe - a collision between you who are
the earth and you who are Encke, may really happen (but only in the model and not in reality
since the orbits are in dlightly different planes).

Ga pa manen
Walk on the moon



13

Manens dragningskraft &r bara 1/6 av jordens. Darfor var det |8t for Armstrong, Aldrin och
de andra manfararna aren runt 1970 att ga pa manen.

Genom att sitta fast i selen som hanger i tornet kan du ga pa Teknolands méne och uppleva
dess svaga dragningskraft.

OBS! Den hér montern kan bara anvandas med hjép av Teknolands personal! Personal finns
pa plats vid montern flera ganger dagligen.

The gravitation on the moon is only 1/6 of that on the earth. That was why it was so easy for
Armstrong, Aldrin and the other lunar travelers during the years around 1970 to walk on the
moon.

By using the harness that is hanging in the tower you can walk on Teknoland's moon and
experience the week gravitation.

OBS! This exhibit may only be used with assistance of Teknoland's personnel! Personnel isin
place by the exhibit several times daily.

Vintergatan: En tredimensionell stjarnbild
Milky Way: A three-dimensional constellation

Montern innehaller sma kulor - stjarnor - s som stjarnorna & utspridda i Vintergatan. De
forestéller ndgra stjarnor i Vintergatan som bygger upp en av de mest kénda stjarnbilderna.
Men eftersom stjarnor & pa mycket varierande avstand ar det bara frén véar platsi Vintergatan
som vissa stjarngrupper ser ut somt ex Karlavagnen, Orion, Cassiopegja, Lejonet och Svanen.

Vilken stjarnbild innehaller montern? Du kénner nog igen den om du betraktar den genom
komethdlet - jordens platsi Vintergatan!

The exhibit contains small balls- stars - as stars are distributed in the Milky Way. They
represent some stars in the Milky Way that make up one of the most well known
congtellations. But since stars are at different distances, it is only from our place in the Milky
way that certain groups of stars ook like e. g. Big dipper, Orion, Cassiopeia, the Lion, and the
Swan.

Which constellation does the exhibit contain? Y ou will probably recognize it if you watch it
through the comet-shaped hole - the earth's place in the Milky Way!
Sella Nova Planetarium

Har visas flera ganger dagligen ett ca 30 min-program med gnistrande stjarnhimmel, Enresa i
rymden och natthimlens stjarnbilder.

OBS! Taav dig skornainnan du gér in i planetariets silverkupol!
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Several times daily, a 30-min. program is shown with a sparkling starry sky, A travel in space
(with narration in Swedish), and the constellations of the night sky.

Note: Please take off the shoes before entering the planetarium’s silvery dome!

KUNSKAPSLABYRINTEN
THE KNOWLEDGE MAZE

MATEMAGIKA
MATHEMAGICA

Tema matematik
Theme mathemeatics

Tant och Farbror Mobius band
Aunt and uncle Moebius band

Ett mobiusband - uppkallat efter sin upptackare - & ett band dar utsidan 6vergar i insida och
tvartom. For en matematiker har bandet darfor bara en sidal

Detta bandet & utformat pa ett alldeles nytt sétt - &ven vuxna kan kléttra omkring i det och
uppleva hur ett mobiusband fungerar.

A Moebius band - named after its discoverer - is a band where the outside turns into inside
and vice versa. For a mathematician, the band therefore has just one side!

This particular band is shaped in atotally new way - even adults can climb around in it and
experience how a Moebius band functions.

Barna Mdébius band
Children Moebius band

Ett mobiusband - uppkallat efter sin upptackare - & ett band dér utsidan 6vergdr i insida och
tvartom. For en matematiker har bandet darfor bara en sidal

Detta bandet &r utformat som ett klassiskt mobiusband. Nar man kléttrar utefter dess sidasa
hamnar man ibland upp-och-ner. Men du som &r vig klarar nog det ocksa!

A Moebius band - named after its discoverer - is a band where the outside turns into inside
and vice versa. For a mathematician, the band therefore has just one side!

This band is shaped as a classic Mdbius band. When you climb along its sie you will be
upside-down sometimes. But if you are agile, you will probably manage!

Pusselhallen
The puzze hall
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Kluriga matematiska pussel och spel. Det finns mer an tolv olika

En del pussel verkar enkla men kan vara svarare dn man tror.

En del pussel verkar svara, men sa inser man plétdigt 16sningen.

Tillsammans visar de att matematik kan vara kul!

Schrewd mathematical puzzles and games. There are more than a dozen different puzzles.
Some puzzles seem simple but can be more difficult than you think.

Some puzzles seem difficult, but suddenly you realize the solution.

In all, the show that mathematics can be fun!

Egyptisk pyramid

Egyptian pyramid

Bygg en "Cheopspyramid” med hjélp av tio pusselbitar, var och en sammansatt av tre runda
kulor.

Construct a"Cheops pyramid" using ten pieces, each consisting of three round balls.
Labyrintspel et
Mazing game
Det gdller att forsoka fa bollen igenom hela spelet fran start till mal, forbi alla hinder.

Det finns tva rattar som vickar spelplanen i tva olika ledder. Det &r lite svarare och mycket
roligare om man hjalps &t tva spelare som skoter varsin ratt.

The task isto roll the ball through the whole game from start to finish, passing all obstacles.

There are two steering wheels which tilt the maze in two (perpendicular) directions. Itisa
little more difficult and much more fun if two players handles each one whesdl.

Krokodildammen
Crocodile pond

Det galler att hoppa fran sten till sten forst till 6n i mitten och sedan vidare till dammens
bortre énde.
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Det heter krokodildammen darfor att det & ingen riktig damm och det finnsingariktiga
krokodiler. Sa missar du en sten och ramlar i vattnet och blir uppaten av en krokodil &r det
bara pa |atsas.

K rokodildammen kan vara lite svar, for den &r en labyrint och alla gangar leder inte i mal.

The task is to jJump from stone to stone, first to the idand in the middle, and then on to the
pond's other end.

It is called the crocodile pond because it isn't really a pond and there are no real crocodiles. So
if you miss a stone ard falls inte the water and get eaten by a crocodile, it's al make-believe.

The crocodile pond might be a little difficult, sSince it is a maze, an al paths don't lead to the
goal.

SOLARIS

Tema mekanik, teknik och energi
The mechanics, technology, and energy

Tung pendel och liten kraft
Heavy pendulum and weak force

Med hjalp av stor kraft & det forstas |4tt att sitta en stor pendel i gungning - sa varfor gora
det?

Forsok istallet med en riktigt liten kraft: 18t den lilla magneten fasta vid hinken och dra vadigt
forsiktigt i snoret. Genom att omvaxlande dra och d8ppa efter matar man in svangningsenergi
i pendeln, litei taget! Det hér & svarare an att bara knuffatill pendeln - men & kanske
roligare just darfor?

It is easy to make a heavy pendulum swing if you apply great force - so why do that!

Try instead with a very small force: let the little magnet stick to the bucket and pull very
gently in the string. By alternately pull and let go you feed mechanical energy into the
pendulum, alittle at the time. Thisis more difficult than just pushing the pendulum - but is
maybe more fun just beacause of that?

Kopplade gungor
Coupled swings

De tva gungorna & upphangda pa ett sdant sétt att deras rorelser paverkar varandra. Prova
t ex vad som hander om en person bara sitter stillai den ena gungan medan en person i den
andratar fart. Préva ocksa vad som hénder om darefter den som tog fart ocksa borjar sitta
illal

Genom att gungornas rorelser & kopplade till varandra sa kan man fa gungningen att vandra
fram och tillbaka mellan gungorna. Det handlar om vilken av gungorna som ligger lite fére
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och vilken som ligger lite efter i gungandet: den som ligger fore bromsas och den som ligger
efter knuffas pa

The two swings are hanging in such a way that their motions interact. Try e. g. what happens
when a person sits motionless in one swing while a person in the other swing increases its
swinging. Try also what happens if the also the other person begins to sit motionless!

The swinging can wander back ard forth between the swings because the motions of the two
swings are connected. It's all about which one of the swings that is ahead of the other: The
swing ahead is slowed down, and the other's motion is increased.

Ingenj6r Kohlstrédms kommunikationskub
Engineer Kohlstrém's communication cube

Det gar a fyra samarbetande personer for att gora det har experimentet. Innan ni borjar skatre
hinkar st patre av de fyra stenarna. Varje deltagare fattar tag i en repanda utanfor kuben.
Uppgiften bestar i att flytta hinken, som star till vanster om den tomma stenen, till denna. Det
ska ske bara genom att deltagarna drar eller sldpper efter sinarep. Nér alatre hinkarna har
flyttats ett steg & hoger s & uppdraget Sutfort.

Var det |4ttare att flytta den tredje hinken an den forsta? (Eller, med andra ord: kom ni paen
bra strategi for att flytta en hink fran en sten till nasta?)

This experiment takes four co-operating persons to do. Before starting, place the three buckets
onto three of the four stones. Theneach participant holds in a rope end outside the cube. The
task is to move the bucket, standing to the left of the empty stone, to this stone. Thisis done
with the experimenters just pulling or releasing their rope. When all three buckets have moved
one step to the right, the mission is compl eted.

Was it easier to move the third bucket than the first? (That is: did you find a good strategy on
how to move a bucket from one stone to the next?)

Singranderéls
Winding rails

Prova att rulla de tre olika rullarna utefter den slingrande rdlsen. Vilken har du ndgon chans
att lyckas fa hela vagen - den raka cylindern, den som &r tjockast i andarna eller den som &r
tjockast i mitten?

Nar den som &r tjockast i mitten rullar &t ena kanten svanger rullen av sig galv tillbaka; den &r
sélvstabiliserande. Kan du rékna ut var ett hjul pa en jarnvéagsvagn & tjockast, pa utsidan
eller painsidan?

Try to make the three different rolls roll along the winding rails. Which roll has any chance to
follow the rails all the way - the straight cylinder, the one that is widest at the ends or the one
that is widest in the middle?
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When the rall that is widest in the middle rolls closer to one rail it moves back towards the
center, it is salf-stabilizing. Can you conclude whether the wheels on a railway waggon have
widest outside or widest inside?

Du galv som solur
Yourself a sundial

Starak paen gra sten s att din skugga pekar mot den vita stenen. Hur mycket & klockan?

Eftersom solens bana 6ver himlen andras lite fran dag till dag maste stenarnas lagen justeras
da och da. (Men var sndll och flyttainga stenar 5V utan 1& Teknolands personal skéta
justerandet!)

Stand straight on a grey stone so your shadow points towards the white stone. What time is it?

Sionce the sun's path over the sky changes alittle from day to day, the places of the stones
have to be changed from time to time. (Please don't move any stones yourself, let Teknolands
personel do the adjustments!)

Gungbr ades-vagen
See-saw scales

Du som &r l&tt maste sta langre fran upphangningspunkten for att det ska vaga jamt. En skaa
pa vagen talar om hur mycket du vager.

Gungbradesvagen &r ett exempel pafysikens havstangsprincip: Nar kraften (dvs din
respektive motviktens tyngd) ganger havarmens langd &r lika pa bada sidor sa rader det
jamvikt.

Y ou who doesn't weigh som much must stand much longer from the rotation point to make
the scales horisontal. Figures on the scales tell your weight.

The see-saw scales exemplifies the lever law in physics: Equilibrium is obtained when the
forces (your weight and the weight at the other end) times the respective lengths of the lever
arms are equal.

Uppdraget
"The commission”

3 hissanordningar med olika utvaxling. V& rétt, och lilla dottern kan hissa upp sin stora
tjocka pappal

Uppdraget &r ett exempel pa en fysikalisk princip, som sager att "det man vinner i kraft
forlorar man i vag". Med block och talja kan man lyfta en stor tyngd, men man maste dra
repet mycket langre. Sa nar som pa friktionsforluster i blocken galler att kraft ganger vag &
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samma pa bada sidor om mekanismen - s med (t ex) en utvaxling pafem ggr blir man
(néstan) fem ganger starkare an annars!

3 arrangements for hoist with different gearing. Choose right, and the little daughter can hoist
up her big fat dad!

The commission is an example of aphysical principle, stating that "what you win in power,
you loose in distance. It is possible to lift a heavy weight using pulleys. Disregarding friction
losses in the pulleys, force times distance is the same on both sides of the mechanism - so
with (for example) a gearing of five, you will get (almost) five times stronger than else!
(Note: Swedish for "commission”, "uppdrag", literally means "pull up" so the name of the
exhibit is a play with words.)

Dra pa trissor
Pulleys
Oréttvis dragkamp med hjélp av block och talja.

Det gdller att véljarétt sida om man vill vinna fér med stor utvaxling kan den svagare (genom
att dralangre vag) 1att vinna dver en starkare. Jamfor med experimentet Uppdraget!

Unfair tug-of-war by means of pulleys.

Y ou must choose the right side if you want to win, because with a large gearing the weaker
person can easily win over a stronger (by pulling alonger distance). Compare with the
experiment The commission!

Shurrepinnen: Centrifugalkraften och banimpul smomentets bevarande
Whirling stick: Centrifugal force and conservation of angular momentum

Hall i pinnen, sta pa plattan och sétt fart, sa kan du upptéacka tva intressanta fysikaliska
principer:

Nér du snurrar "pa armlangds avstand" fran pinnen kanner du en stark kraft som pressar dig
utdt. Det ar en troghetskraft som kallas centrifugalkraften.

Né&r du sedan drar dig in mot pinnen snurrar du mycket fortare, som en skridskoprinsessa: Din
hastighet t o0 m fyrdubblas nar ditt avstand fran pinnen halveras.

Hold on to the stick, stand on the circular plate, and start rotating. Then you can discover two
interesting physical principles:

When you rotate "at arms length" from the stick, you feel a strong force that pulls you
outwards, Thisis the so-called centrifugal force.

Then, when you pull yourself closer to the stick, you begin to rotate much faster, like a figure-
skater. Y our speed even quadruples when your distance from the stick is halved.
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Hoppbacken
i jump slope

| en 2,5 m hog skalmodell av K-110-backen far ett hjul fart genom att rulla utefter
Overbacken. Sedan flyger hjulet strax ovanfor underbacken i en (ungefér) parabelformad bana.
Var det landar beror pa farten nar det 1amnade 6verbacken och vinkeln vid "uthoppet”. Kan
du fa hjulet att landa precis pa K-punkten?

Ina2.5 m high scale model of the K-10 ski-jump tower and slope, a wheel gains speed by
rolling on the upper part of the dope. Then the whesel flies just over the lower dopein an
(approximately) parabolic path. Where it lands depends on the speed when it |eft the upper
dope and the angle at the "jump". Can you make the wheel land exactly on the K point?

Det solvarmda schackbradet
The solar heated chess board

Har kan du bade ga om-kring barfota (och kéanna skillnaden mellan svarta och vita rutor!) och
spela spelet 4 mot 1.

4 mot 1: Tva spelare, vit och gra. Man spelar bara pa vita rutor. Stéll upp de fyra vita pjaserna
utefter en kant. Stall upp den gra pjasen vid motsatt kant. Flyttai tur och ordning en pjastill
narmaste vita ruta, gra spelare borjar. Vit far bara flytta framét, aldrig bakét. Gra far flytta
bade framat och bakat. Om gratar sig forbi de vita vinner gra. Om vit lyckas stdngain gra sa
vinner vit. (Ingen pjas far hoppa Gver en annan pj&s.)

Here you can walk around barefoot (and feel the difference between black and white squares!)
and play 4 against 1.

4 against 1. Two players, white and grey. Y ou play only on white squares. Place the four
white pieces along one edge. Place the gray piece at the opposite edge. The players take turns
in moving a place to one adjacent white square. Gray player begins. White is only alowed to
move ahead, never back. Gray wins if it manages to pass behind the white pieces. White wins
if white shuts up gray so it cannot move. (No piece may jump over another piece.)

De solvarmda tripp-trapp-trull -spelen
The solar heated tic-tac-toe games

Héar kan du bade ga om-kring barfota (och kénna skillnaden mellan svarta och vita rutor!) och
spela spelet tripp-trapp-trull.

Tripp-trapp-trull: Tva spelare, vit mot gra. Spelet gar ut pa att fatre i rad. Det finns tre vita
pjéser och tre gra. Vit spelare borjar med att placera ut en pjas pa en ruta, gra spelare placerar
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ut en pjas, osv tre ganger. Sedan turas man om att flytta varsin pjas - baratill intilliggande
ruta - tills ndgon spelare fétt tre i rad. Om ingen lyckats efter manga drag kan man komma
Overens om oavgjort.

Here you can walk around barefoot (and feel the difference between black and white squares!)
and play tic-tac-toe.

Tic-tac-toe: Two players, white v grey. The aim of the game isto get three in arow. White
begins by placing a piece on a square, grey places a piece on a square, etc. three times. Then
the players take turn in moving one piece - only to an adjacent square - until one player has
got three in arow. If none has managed after many moves, you can agree on a draw.

Solspegel
Solar concentrator

OBS! Denna monter & farlig och f&r endast handhas av Teknolands personal!

Nér solen syns kan stralarna direkt fran den speglas samman till ett litet omrade. En speglande
parabol ger ndstan en punkt. En néra parabolisk spegel som denna ger en flack. Det
koncentrarade ljuset ger htg temperatur, s med en stekpanna eller kastrull dar den heta
flacken & kan man baka pannkakor eller poppa popcorn.

Note: This exhibit is dangerous and may only be handled by Teknoland's staff!

When the sun is visible, rays directly from it can be concentrated into a small area. A reflcting
parabolic mirror creates almost a point. A near-parabolic mirror like this one produces a
dightly wider spot. The concentrated light gives high temperature, so with a frying pan on
that spot it is possible to fry pancaces or pop popcorn.

Vaxthuseffekten
Greenhouse effect
| véxthuset kan du uppleva det fenomen som &ar den ursprungliga vaxthuseffekten:

Glas ar genomskinligt for solljus men ogenomskinligt for markens varmestralning. Bl a darfor
ar ett vaxthus varmare @an omgivningen.

Koldioxid och metan & tva gaser som & genomskinliga for 1jus men ogenomskinliga for
varmestraining. Darfor andras jordens klimat om manniskan andrar atmosfarens
sammansattning (med avgaser fran bilar, varmekraftverk och hjordar av biffkor).

In the greenhouse you can experience the fenomenon that is the original greenhouse effect:

Glass is transparent for sunlight but opague for the heat radiation from the ground. Thisis one
of the reasons while a greenhouse is warmer than the ambient.

Carbon dioxide and methane are two gasses that are transparent for light but opague for heat
radiation. Thisis why the earth's climate is affected by humanmade changes of the
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composition of the atmosphere (with exhausts from cars, coalfired power plants, and herds of
beef cattle).

Cykloidkurvan
Cycloid curve

Har kan du rulla ett hjul utefter en bana och upptacka att en punkt pa hjulets periferi foljer en
mérklig kurva.

Cykloidkurvan har inte bara speciell form utan & mérkvéardig pa ett annat sétt ocksa:
Hastigheten utefter kurvan varierar fran stillastaende (1angst ner) till hjulets dubbla fart (hogst

upp).

Here you can roll awheel on atrack and discover that a point on the rim of the wheel follows
astrange curve.

The cycloid hasn't only a specia shape but it is strange in another way as well: The point's

velocity aong the curve varies from a standstill (at the bottom) to twice the velocity of the
whesl itself (at the top of the curve).

Trekantiga hjulet
Triangular wheel

Rulla hjulet pa cykloidkurvans bana och upptack att ett trekantigt hjul faktiskt kan ha konstant
diameter.

Roll the wheel on the track of the cycloid and discover that a triangular wheel indeed can have
aconstant diameter.

TeknoTrix

Experimentera under larares ledning! Olika teman olika dagar.

Dagligen kl 12

Lamplig dder 7 - 12 &.

Experiment under teacher's guidance! Different themes on different days.

Daily at 12 noon.

Suitable age 7 - 12 years.

TRO'TOMDUVILLE
ILLUSIONVILLE
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Ng inte en fransk stad utan tema syn- och andra sinnesvillor!

No, not a French town but theme optical and other illusions!

Tornet som svavar
The tower that floats

Genom att dela upp krafternai rena dragkrafter och rena skjutkrafter men undvika vrid- och
bojkrafter kan man skapa stora | dttviktskonstruktioner.

Tornet, som & byggt enligt Buckminster Fullers vetenskap tensegritet, fungerar eftersom
trédarna tar upp dragkrafter och kdpparna skjutkrafter.

By dividing the forces in a construction inte pure pulling forces and pure pushing forces, and
avoiding twisting and bending forces, large light-weight constructions ca be built.

The tower that is constructed using Bucminster Fuller's tensegrity, is possible since the wires
are only subject to pulling forces and the sticks only to pushing forces.

Lutande huset
Tilted house

| huset finns nagra av dessa experiment: Hjulet som rullar uppfor. Taklampan som hanger
snett. Soffan som man knappt kommer upp ur. Akvariets lutande vattenyta.

Huset gavt gor sig pamint genom konflikten med vad syn- och balanssinne meddelar din
hjarna om vad som egentligen & vertikalt och horisontellt.

In the house you will find some of these strange experiments: The wheel that rolls uphill. The
lamp that hangs obliquely from the roof. The sofa that you hardly can rize from. The
aquarium's slanting water surface.

The house makes itself obvious through the conflict between the two senses sight and balance,
who tell your brain differently what is really vertical and horizontal.

Gladsnutten
Happy tune

En melodidinga spelasi standigt alt hogre tonart. Det méarkvéardiga & att anda forsvinner
melodin aldrig upp i diskanten!

A short melody is played in a higher key, time after time without stop. The melody strangely
enough never disappears up into the highest notes.

Jo, det finns en forklaring:
Y es, there is an explanation:
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Melodin spelasi sex oktaver samtidigt. Nar en ton i melodin & for hog for att fa
platsi den Gversta oktaven sa dyker den istéllet upp i den lagsta. Pa sa sétt halls
melodin hela tiden kvar i det hérbara omradet. Nar melodin har spelats tolv
ganger & den tillbaka dar den borjade.

The melody is played in six octaves simultaneousy. When atone in the melody is
too high for a place in the highest octave, it will instead appear in the lowest. This
is how the melody continously is kept within the audible sound region. When the
melody has been playe twelve times, it is back where it begun.

Ansiktet
The face

Hal & borrade i en svartlackerad platskiva s att nar du betraktar skivan mot en |jus himmel
ser du ett rastrerat portrétt av en kénd vetenskapsman.

Nér solen lyser igenom skivan kan du fanga upp honom pa den vita brodspaden.

Holes are drilled in a black-painted steel plate, so when you watch the plate against a bright
sky you will see a portrait of awellknown scientist.

When the sun shines through the plate you can catch his image on the white wooden spade.

Emmas synvillor
Emma’'s optical illusions

Fem synvillor med manga flera synvillor - kan det vara méjligt? (Ja, om man vitsar till det
lite.) Manga av synvillorna & klassiska, andra mindre valkanda. Har experimenterar du mest
men din syn, men nagra av dem fortjanar att vridas eller vandas upp-och-ner!

Five illusions with many more illusions - is that possible? Y es, by playing with the Swedish
words - the Swedish word for "optical illuson” literally means "sight cottage”, so the Swedish
name of the exhibition is a play with words.

Severd of theillusions are classical, others less well known. Here you basically experiment
just by looking, but some of them deserve to be rotated or turned upside-down!

Taxa in flygplan

Moving an airplane into the right place

Nér ett flygplan ska angora terminalen maste det komma precis rétt. Det sker genom att
piloten kor mot en ljus ada med randiga skivor. Har kan du préva év hur denna svenska

uppfinning fungerar!

Tekniken i ljusi&dan kallas moiréoptik.
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When an airplane approaches the terminal, it is important to come exactly right. That is

acomplished by piloting towards a light-box with striped plates. Here you can try how this
Swedish invention works!

The technolgy used in the light box is called Moiré optics.
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24 matematiska pussel
24 M athematical Puzzles
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*Tangram*
Tangram & ett beromt pussel med 7 pusselbitar, vilka kan laggas i manga olika monster. Har
kan du l&ggatre olikal

*Tangram*
Tangram is a famous puzzle with 7 pieces, which can be laid in many different patterns. Here
you can make three different!

*Kuben I*
Bygg en kub av de tre pussel bitarnal
(Plockaisar kuben efterdt sa att nasta besokare far prova gav!)

*Cube I*
Build a cube from the three pieces!
(Disassemble the cube afterwards so the next person can try herself!)




*Kuben 11*
De sex pusselbitarna kan bli sidor i en kub. Svéart? Bilden pa fardig kub ger dig en ledtréd!
(Plockaisar kuben efterdt A att nasta besokare fér prova gav!)

*Cube l1*

The six pieces can be faces of acube. Difficult?

The picture of an assembled cube gives you a clue! 7
(Disassemble the cube afterwards so the next J_| i: ﬁ
person can try herself!)

*9 klossar *

En av klossarna & fastskruvad i plattan. Kan man stapla de andra klossarna pa den fasta sa att
nagon av dem nér in dver det grona omradet?
(Plocka ner stapeln efterdt sa att nasta besokare far prova sjav!)

*9 blocks*

One of the blocks is fixed to the plate. Isit possible to stack the other blocks onto the fixed
block so one block reaches over the green area?

(Disassemble the stack afterwords so the next person can try for herself!)




*Perigals bevis for Pythagor as sats*

Pythagoras sats handlar om rétvinkliga trianglar, dvs trianglar med en vinkel som & 90?. Den
jamfor de tre kvadrater, vars sidor & lika med triangelns sidor: Den storsta kvadraten &r lika
stor som de tva mindre tillsammans.

Bevisa Pythagoras sats genom att dels fylla de tva mindre kvadraterna med de fem
pusselbitarna, dels fylla den storre kvadraten med de fem pusselbitarna.

(Tabort pusselbitarna efterdt sa nasta besokare far prova gav!)

*Perigal's proof of Pythagoras theorem*

Pythagoras theorem deals with triangles with one right angle, i. e. an angle that is 90?. It
compares the three squares whose sides equals the sides of the triangle: The largest squareis as
large as the two smaller combined.

Prove Pythagoras theorem by first filling the two smaller sgares with the five pieces and the
filling the largest square with the five pieces.

(Take out the pieces afterwards so the next person can try for herself!)

*Trasigt schack*
Pussla ihop schackbradet sa det blir helt.
(Plockaisar schackbradet efterdt sa nasta bestkare far prova gav!)

*Broken chess*
Assemble the chess board so it becomes unbroken.
(Disassembl e the pieces afterwards so the next person can try for herself!)




*Natverk fran Bukoba, Tanzania*

(Treolika - svér, svarare, svarast!)

Sétt oglan pa en av knopparnai nétverket. Lat sedan snoret foljalinjer i natverket. Allalinjer
ska vara med men ingen linje far vara med tva ganger.

PS. Om du inte lyckas sa maste du kanske préva att sitta 6glan pa en annan knopp.

(Linda av snoret efterdt sa att nasta bestkare far prova sav!)

*Networ ks from Bukoba, Tanzania*

Slip the loop at the end of a string over one of the knobs in the network. Then let the string
follow the network's lines. All lines shal be followed, but none of them more than once.
PS. If you doesn't succeed, you might have to try to start with another knob.

(Untie the string afterwards so the next person can try for herself!)




*Den tresidiga pyramiden 1*
Bygg en pyramid av de tva pusselbitarnal En sddan pyramid kalas for tetraeder.
(Plocka isar pyramiden efterdt s att nasta besokare far prova gav!)

*Tetrahedron |I*

Build athree-sided pyramid of the two pieces. Such a pyramid as called a tetrahedron
(Disassemble the pyramid afterwards so the next visitor can try for herself!)

*Den tresidiga pyramiden I1*

Bygg en pyramid av de fyra pussel bitarnal

Den fardiga pyramiden bestar av fyra lager kulor: Det understainnehaller 10 kulor, nasta 6
kulor, nasta 3 kulor och det Gversta lagret en enda kula.

(Plockaisar pyramiden efterdt sa att nasta besokare far préva gav!)

*Tetrahedron | 1*

Build a pyramid of the four pieced

The complete pyramid consists of four layers of balls: The bottom layer consist of 10 balls, the
next of 6 balls, the next of 3 balls, and the top layer of one single ball.

(Disassemble the pyramid afterwards so the next visitor can try for herself!)




*Svart och vitt*

| ramen ligger 8 vita och 8 svarta kvadrater. Lyft bort en kvadrat
och andra sedan till ett nytt monster bara genom att skjutaen
kvadrat i sdnder till den tomma platsen (men utan att lyfta
kvadraten). Sluta med att |&gga tillbaka den bortlyfta kvadraten.
Hitta gérna pd monster sav, men hér & nagra fordag:

*Black and white*

There are 8 wite and 8 black sguares inside the frame. Remove one
square and then change to another pattern by just sliding one square
at the time to the empty place (but without lifting the square) End
by puting the removed square back. Y ou are welcome to make up
your own patterns, but here are some examples:

*Siamesiska rep*
Har gdller det att befria de bagge repen fran varandra utan att bruka vad.
(Eller forena repen om de & atskilda.)

*Siamese r oops*
Here, the task is to liberate the two roops from one another - without violence!
(Or, to unite the roops if they are separated.)




*Triangelspelet*
| plattan finns 15 hal, tillsammans en triangel. Sétt peggar i 14 hdl och lamna ett hal tomt.

Nu géller det att 1&ta en peg i sdnder hoppa 6ver en en peg till ett tomt hal och ta bort den
Overhoppade peggen. Du & duktig om det bara blir en peg kvar!

(Sétt tillbaka peggarnai hdlen efterdt s att nésta bestkare far prova sin skicklighet!)

*Triangle game*

There are 15 holes in the triangular plate. Place pegs in 14 holes and |eave one hole empty. The
task isto let one peg at the time jump over another peg to an empty hole and to remove the peg
that was jumped over. You are good if there finally is just one peg left!

(Put the pegs back afterwards so the next person can test her skill!)

*Pentamino*
Pentamino bestar av 10 olika pusselbitar, som var och en bestar av 5 sma kvadrater.

Forsok att fa alla pusselbitarna att passai ndgon av de tre formernal Du f&r lite hjdp i tvaav
dem, for annars &r de mycket svara.

*Pentamino*

Pentamino consists of 10 different pieces, each consisting of 5 small squares. Try to fit al the
pieces into one of the three frames! Y ou get alittle help in two of the shapes - otherwise they
are very difficult.




*Tesselering*
Tesselering & t ex att 1agga parkettgolv med likadana plattor. Det gar 14t att tesselera med
regelbundna trianglar, med kvadrater och med regelbundna sexhérningar:

o

Det g&r inte att tesselera med likformiga femhorningar. Daremot kan man tesselera med en
sarskild dlags femhorningar. Forsok att tesselera med bordets femhdrningar!(Ta bort din
tesselering efterdt sa att nésta besokare far prova av!)

*Tesselation*

Tessdlation is for example to lay a parquet floor with similar blocks. Tesselation is easy with
regular triangles, squares, and regular hexagons (see the figure) but it is not possible with
regular pentagons. Tesselation is however possible with a special kind of pentagons. Try
tesselation with the pentagons on the table! (Take your tesselation away afterwards, so the next
person can try on her own!)

*En magisk kvadrat*
Placera de 9 plattorna sa att summan av varje rad, vagrétt, lodrétt och diagondlt, blir lika stora.

*M agic squar e*
Place the 9 squares so the sum in each row, horisontal, vertical, or diagonal, gets the same.




*Logiska serier*
Det finns ett matematiskt samband mellan taleni varje rad. Nar du |6st det, vet du vilket tal
som ? sté for. Lyft den luckan och se om radbokstaven stémmer.

*Logical series*

There is a mathematical connection between the numbers in each row. When you have found
out the connection, you know what number the ? stands for. Lift the lid and see if the row letter
is the right one!

*En grekisk-latinsk kvadrat*
L&gg korten sa att ingen farg eller valor forekommer mer &n en gang i ndgon vagrét, lodrét eller
diagonal rad.

*Greek-Latin square*

Put the cards in the frame in such a way that neither any colour (clubs, diamonds,hearts, or
spades) nor any value (jack, Queen, king, or ace) occurs more than once in any horisontal,
vertical, or diagonal row.




*Sondersagat T*
Lagg i bitarna s& T-et blir helt!
(Taut bitarnaigen si nésta besokare kan prova pa egen hand!)

*Broken T*
Put the pices in the fram so the T gets whole.
(Take the pices out afterwards so the next person can try on her own!)

*Sonder sagat X*
L&gg i bitarna sa X-et blir helt!
(Taut bitarna igen sa nasta besokare kan prova pa egen hand!)

*Broken X*
Put the pices in the fram so the X gets whole.
(Take the pices out afterwards so the next person can try on her own!)




*Tornen i Hanoi*
Du skall flyttaringarna fran en pinne till valfri tom pinne, men du fér baralagga en mindre ring
paen storre, aldrig tvart om. (Du far sd klart flyttatillbaka ringar till ursprungspinnen.)

*Towersin Hanoi*

Y ou shall move the rings from a stick to another stick of your choice, but you may only put a
smaller ring onto alarger, but never the reverse. (Y ou mau of course move rings back to the
original pin.)

*3-D fyrai rad*
Spela med en kamrat och forsok vara forst att fa 4 kulor i rad, vagrétt, lodrétt eller diagonalt.

*3-D four in arow*
Play with afriend and try to be first to get 4 balls in arow, horisontaly, verticaly, or
diagonally.




*Egyptisk pyramid*
Bygg en "Cheopspyramid" med hjélp av tio pusselbitar, var och en sasmmansatt av tre runda
kulor.

*Egyptian pyramid*
Construct a"Cheops pyramid" using ten pieces, each consisting of three round balls.

*Bonden, kalhuvudet, kaninen och raven*

En bonde ska fordla ett kalhuvud, en kanin och en rév éver en 4 men hans bat rymmer bar
honom sjav och en sak till. Problemet &r att |amnar han rév och kanin ensamma, sa &ter réven
upp kaninen. Lamnar han kanin och ka huvud ensamma, sa dter kaninen upp kdlen. Hur ska han
faalatre dver an?

*Farmer, cabbage, rabbit, and fox*

A farmer shall bring a cabbage head, a rabbit and afox over a stream, but his boat can only take
himself and one of them. The problem is that, if left alone, the fox will eat the rabbit. And, if
left alone, the rabbit will eat the cabbage. How shall he gat all three safely over the stream?




