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Preklad

Cihi-hota vrturka je mechanicka hracka pozostavajtca z
jednej jednoduchej drevenej palicky a druhej palicky
SO sériou zarezov a vrtulkou na konci. Ak prvu paliCku
tahame po zarezoch, vrtulka sa roztoci. Vysvetlite jav a
preskumajte relevantné parametre.

Originalne znenie

A gee-haw whammy diddle is a mechanical toy consisting
of a simple wooden stick and a second stick that is made
up of a series of notches with a propeller at its end. When
the wooden stick is pulled over the notches, the propeller
starts to rotate. Explain this phenomenon and investigate
the relevant parameters. )
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Demonstracia
Gee-Haw Whammy Diddle

Ref.https://wuw.youtube. com/watch?v=U047KEWfkRY
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https://www.youtube.com/watch?v=UO47KEWfkRY

Demonstracia

Vibrot

~d

-

Ref.https://goo.gl/ETE04A

Ref. Altshuler, et al. (2013). Vibrot, a Simple Device for the
Conversion of Vibration into Rotation Mediated by Friction:
Preliminary Evaluation. PLoS ONE, 8(8), e67838.
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https://goo.gl/ETEo4A

Kvalitativny popis

Zakladna myslienka

Premena kmitavého pohybu na ota¢avy pohyb.
Opakovany pohyb drevenej paliCky po hranach dierok
vytvara vibracie, ktoré spdsobuju pohyb klinca po elipse,
pomocou trenia sa vrtufa upevnena na klinci zacne otacat
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Kvalitativny popis

Model
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Zmena polohy palca na palici so zarezmi, alebo na pohyblivej palici
ma za nasledok vznik rotatného pohybu vrtule, striedavo v opacnych
smeroch

Ref. Satonobu, J.,1995.A Study on the Mechanism of a Scientific Toy
"Girigiri-Garigari"Jpn. J. Appl.Phys., Vol.34, pp.2745-2751
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Kvalitativny popis

Model
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Casovy priebeh vychyliek kmitavého pohybu je zaznamenavany
pomocou laserového meradla (LC-2400)

Ref. Satonobu, J.,1995.A Study on the Mechanism of a Scientific Toy
"Girigiri-Garigari"Jpn. J. Appl.Phys., Vol.34, pp.2745-2751



Kvalitativny popis

Model
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Znazornenie pohybu konca klinca v navzajom kolmych smeroch A a
B, pre pohybujlcu sa ruku s palickou a (zlava) timenie Face-A,
Face-B, bez timenia

Ref. Satonobu, J.,1995.A Study on the Mechanism of a Scientific Toy
"Girigiri-Garigari"Jpn. J. Appl.Phys., Vol.34, pp.2745-2751
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Kvalitativny popis

Casovy priebeh vychyliek na zarezoch

-DIRECTION

B-DIRECTION

=
o
N

EXCITATION

DISPLACEMENT (Norm. )
=

I\VAVA__AWA Nvﬁ“:cvw

0.5
1 2 3 4 BAR
-1
0 02 0.3 0.5
o >°F  ROD TINE(s)
YT + ()
. 1 1 —— A-DIRECTION === B-DIRECTION
S .
£ 05 Eos 1
e /\J\/\/\f\/\ = A e
IEAAASIN LY
508 i §~0.5 ¥ AV
a2 0
0 0.1 0.2 0.3 0.4 0 01 02 03 04 05 06
TIHE(S) TINECS)

Ref. Satonobu, J.,1995.A Study on the Mechanism of a Scientific Toy

"Girigiri-Garigari"Jpn. J. Appl.Phys., Vol.34, pp.2745-2751
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Kvantitativny popis

Rovnice kmitavého pohybu

Z = Zy9cos(wt) — Zpp cos(wt — ) = zo cos(wt — ¢;) (1)
Y = yao0 cos(wt — ) (2)
Ap=yp;—p
Ref.Schlichting, H.J., 1988.Zur Physik der Hui-Maschine, Physik und Didaktik,
16/3,pp.238
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Kvantitativny popis

Zy = \/2120 — 2219220 COS  + ZSO

Z10 — Z20 COS

COoSs =
Pz Z
. Zop Sin ©
Sin =
Pz Z

Pri pésobeni prsta pod uhlom ¢ = 45° vzhfadom na horizontalny
smer, kde Zoo = Y20, Z20 = Z10§, pIatl'

1 z
COSp = — = ~10
V2 2z
COS p; = COSp = p, = —p = —45°
Ap =90°
Ref. Schlichting, H.J., 1988, Zur Physik der Hui-Maschine, Physik und Didaktik, 16/3,

pp.238
Leonard, R.W., 1937, Am. J. Phys. 5, pp.175
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Zhrnutie

Mechanizmus hracky

» Otacanie vrtule je spésobené eliptickym pohybom klinca, ktory
sa za spolup6sobenia trenia prenasa na vrtulu

» Otacavy pohyb pozorujeme pri pésobeni timiacej sily pdsobiacej
na ty¢ v smeroch A alebo B (navzajom kolmych)

» Fazovy rozdiel kmitov v smeroch A a B je rozhodujuci pre
elipticky pohyb klinca a nasledného roztoCenia vrtule za pomoci
trenia
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Dakujem za pozornost!
eva.pankova@student.upjs.sk

Obrazky do sablony z http://ivpt.ora/Home
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