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See the robotic movements of

karakuri avtomata!l
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The karakuri ancestors of today’s robots appeared 400 years ago. Just like
robots, they have various.sequences of movement. Fromamong the manhy
ingenious karakuri routines, you.can see eight intriguing performances.

The Japanese word
Karakuri means
a mechanism or

a mechanical device.
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If this mark appears next to a photo, to see the karakuri ningyo in action, you can launch a video
when the app is open by holding your smartphone over the photo. See the back page of this
brochure for more info.
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This karakuri ningyo carries tea from the host to the guest.
When the guest drinks the tea and puts the cup back on the
tray, the doll turns around and returns.

Motion is driven by power transmitted from a coiled torsion
spring to shafts and axles via gears. The U-turn relies on a
cam. The speed control mechanism is the same as that used
in clocks.

._' ﬁl 3 . 2kg weight.
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By itself, this doll picks up arrows, pulls them against the bow
string, aims, and shoots at a small target set at distance of
1.5 meters.

In the routine, four arrows are shot. Movements are controlled
by six pairs of cam and lever that pull on strings. Power is
supplied by a brass spring. The bow action closely models
that of a human archer.
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This karakuri ningyo writes two characters at the same time,
one with a brush in his mouth and another in his hand, and
then shows his calligraphy to the viewers.

A total of seven cams are used and power is provided by a
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HAND-STANDING DRUMMER
(TORITSU KARAKO TAIKO TATAKI)
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The drummer takes the stage, stands on one
hand, and beats the drum with the other hand.
Many variations are possible, such as beating
the drum while tree-climbing or while perched
on another doll’s shoulder.

As long as one hand is latched to a stage or
tree branch or another doll’s shoulder, the
inverted drummer can beat the drum.
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From one bar to the next, this doll moves just like a gibbon in the
trees.

The doll grips the bar with both hands and swings up, placing its legs
over the bar in front. Then it bends backwards and grips the next bar.
This sequence is repeated to move to succeeding bars.
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FOLD-AWAY TRANSFORMING DOLL
(ORITATAMI HENSHIN KARAKURI)
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Like a bipedal walking robot, the Palisade Walker steps up onto
columns ranged at different heights.

One foot is latched in place, and the other strides forward and
is latched. The other foot is unlatched and steps forward.... This
sequence is repeated.
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A system of threads carries out the

transformation. In an instant, a doll ' \’

can become a shrine or a bridge.

Some examples transform into - a_ ar‘ ..-F'- - ﬁ
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boats or other objects.
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In the blink of an eye, the chest opens and a mask hidden near
the heart is placed on the face. A princess becomes a demon,
a youth an old man: many masks can be worn, including the
long-nosed Tengu.
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What are Karakuri ningyo?
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History of k'c'gr.q_kuri ningyo
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For about 400 years, that is, since peace was established in Japan
in the 17th century, the art of karakuri ningyo-making has greatly
advanced. While people in Japan had been making karakuri ningyo
since ancient times, a new independent tradition developed from
in the 16th century, when torsion springs, escapements, and other
clockwork mechanisms were introduced from the West and spread
widely among the people. Karakuri Theater, enacted by karakuri
ningyo, became very popular and influenced the culture of the major
urban centers. Locally, in a distinctive twist, particularly in Owari

Province around Nagoya, people started mounting karakuri ningyo on
dashifestival floats.
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Annually at local shrine festivals, neighborhoods vie to create the
most interesting dashi karakuri. Since this public rivalry has continued
through the generations, local people have inherited and developed
the requisite skills and ingenuity. You could even say that, in this
area, annual robot contests have been held for centuries.
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ARy Humanoid robot
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Karakuri Dolls on the float

(Dashi Karakuri Ningyo)

Dashi Karakuri are usually manipulated by several
parsons using many strings connected to many
mechanical parts like a marionette or using several
oprration rods (Sasigane) inserted into the doll.
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Today the tradition of karakuri
ningyo lives on in zashiki karakuri
home robots and dashi karakuri
entertainment robots. Chubu, with
its long tradition of float festivals and karakuri ningyo, has become
the center of Japan’s industrial production. Besides the automotive
might of Toyota and other carmakers, aerospace, machine-tool, and
industrial-robot industries also thrive in this heartland.
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The physical principles of karakuri ningyo are now also being applied
in advanced industry as karakuri kaizen. The idea is to move items
without electric power, computer control, or hydrocarbon fuels.
Instead, ingenuity is applied to use gravity or springs as the motive
force for simple mechanisms. Karakuri kaizen is a feature of the most
advanced factories, including those of Toyota Motor Corporation.
Improvements aim to increase productivity with solutions that are

reliable (hard to break), economically efficient (inexpensive), and
participatory (everyone is involved in process improvement).
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Tamaya Shobei IX

Ninth-generation inheritor of Japan’s only family business dedicated
to making karakuri ningyo, dating back 280 years. Through this time,
Tamaya has been repairing, restoring, and creating karakuri ningyo.
In 2015 he was honored as a Contemporary Master Craftsman by the
Japanese government. Specimens of his acclaimed Tea-serving Boy
have been acquired both by the Tokyo National Museum and the British

Museum in London.
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Made almost entirely from wood and other natural materials, karakuri
ningyo are operated using gravity (the potential energy of the earth
itself), springs and torsion springs, air pressure, and other sustainable
power sources: they are environmentally sound.

Throughout the world, from developing to advanced countries,
the principles behind karakuri ningyo are useful for achieving
sustainability.

In November 2016, the Yama, Hoko, and Yatai Float Festivals in
Japan were recognized as intangible cultural heritage by UNESCO.

Especially in central Japan, karakuri ningyo plays an important role in
Float Festivals.
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Ninth-generation Tamaya Shobei

Appreciation Society

As well as being dedicated to supporting
and assisting Tamaya Shobei IX, the
Ninth-generation Tamaya Shobei Appreciation
Society also carries out activities to encourage
the development and transmission, in Japan
and overseas, of artisanal monozukuri culture
embodied and expressed in the creation of
karakuri ningyo.
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If you launch the “Look up AR” app and hold your smartphone over a
photo of a karakuri ningyo, you can see a video of it in action.
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http:// karakuri-tamaya.jp/
dictionary1.html
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ANDROID 77J

the wide button at the bottom.)
Then, allow the app to access
your camera, etc. After that,
scan the QR code on the right.

b 2 S
To agree, tap here.

. When you hold the camera lens over a photo with the AR mark, you will see

the AR content on your phone.
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Download on the
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“ £ " Download “Look Up AR” application.
Using the QR code below, you can directly access it from your app provider.
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To activate the app please agree to the terms of use. (This screen has not
been translated: to agree, please scroll through the Japanese text and tap
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3 Depending on the specifications of your phone and/or local conditions, the app may not function or function poorly.
Communication charges will be incurred for packets used while downloading and loading contents.
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If you cannot use the “Look up AR” app, then, the videos are also available
at the URLs below.

[English]

http:// karakuri-tamaya.jp/
en/dictionary1.html
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Ninth-generation Tamaya Shobei Appreciation Society
Nagoya,~T462-0026 Haginotori 1-41-1 Kita-ku, Nagoya

http://karakuri-tamaya.jp E-mail ~karakuri.tamaya@gmail.com
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