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Physics textbooks show Joule's paddle-wheel equipment in 1850 in relation to the law of
conservation of energy, but describe nothing about the background of his experiments. Joule
had made many kinds of experiments to determine mechanical equivalent of heat for a long
period from 1843 to 1878. Unfortunately, academic society had not appreciated his early
studies, because the concept of calorique had still prevailed in the middle of 19c. Even after
clear evidence was presented, it takes a long time for the society to recognize a new scientific
knowledge. Thisis a social nature of science, which should be emphasized in scientific education.
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Fig.1 James Prescott Joule, from the front page of The
Scientific Papers (1884).
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Fig.2 Perspective view of the apparatus of the paddle-wheel experiment (1850).
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Fig.3 Joule's first experiment on mechanical equivalent
of heat by using electro-magnetic induction
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Fig.4 Apparatus for measuring mechanical works.
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Fig.5 Experiment for expansion and compression of
the air.



Fig.6 A pair of copper reservoir of the air.

Fig.7 Apparatus to rarefy the air into the water.
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Fig.8 Experiment on the heat of friction of irons.
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Fig.9 The last paddlie-wheel experiment by Joule.

Oy700000000000OODODDOOOOOOOOO
gooboooooooooooboboooooooooooo
gobooooooooooobooobooooo
gooooobboooooooobobooooooooobooo
ooooooooooooooboboooooooooooo
gooooooooooooDbbOoooooooboOoo
goooooboooooooobobooooooobooobooo
gooooboooboooooboboooooooooooo
goooobooobooooboobboOooooooooooo
goooooooooooboooboboooooooooooo
gooooooooooooooooooboooo

7. 00o0bO0ooooboooo

Fig.20OOOOOODOOOOO18000000000
goboooooooooooooooooo

gooooboboooooooobobobooooooooo
gooooooooooooooobooooooooooo
gooooobooooooobbOoOoooooboooboooo
gooooboOoooooooOobooOOobbO00o0O0 774.083
gooooboooooooobooooooooooo
oo0o0o0o00000000000Fig.8M

0o00000000D0000000D000e, bODOODO

206

gooooooooooobobooooooobooo
goooooooooooobobooooooooboooo
goooo

goooooboooooooooboboooooobooo
goooooooooooooooooooooboboooo
goooooboooooooobOoooooooboooog
goooboooooboooooobooboooo

gboboz2o0000b0o0o0ooboboooooooooboogn
7749870 0000000

8. Duonoooon

oooOooOose700000000OO0OOODODOO
ooo0oooooU0oOoooU0ooooUooooUo
1878000000000 O00ODOOOOOOODODOOO
oooo0ooO0oooooOoooOooOoooooOooooo
00oo000oo0o0O0oo0o0oooOooOooOoooooo
pgooisso0dooooooooovyr2ednase7Onod
oo0oooooooOooovyes500000000000O
00000ooo0o0oooooUoooooo

O0o0oooooooooisso0ooooooooooo
Oooo0oooooooOooooooooooooooo
00o0o0ooO0oo0oo0ooOoooooOooOoooo
O000FrgO@MOODODOOCDOOOOODODOOODOOO
00000000000 00o0ooD0oo0ooooooo
00o000oo0oou0oo0ooU0oo0ooOUOooUOoDooD
0000w, vOOOOOOQO hydraulic supporterd O O w
OvOOOoOoooooooooooooooooom

oooooooooOooOoooooooooooooo
00oo0o0oo0ooooOooUoooOoooOooOooooo
0000000000000 00O00OOUOoo0ooooo
oooooooo

o001o500000000200000000000
O00000o00oooooooooovyr7255000000
oo

9. opo0OnO

gooooooooooooobbooooooooog
goooobooooooooboboooooooobooon
goobOoooooooooooboboOoooooooboboooo
oooooboooooooobooboooooooooooo
ooooooooooooooboooooooooooo
gooooooooooobooooooooooboboooo
goooooooooooobobooooooobooobooo
goooobooooooooboboooooooooooo
goooooobooooooo

gbooooooooboooobobooboooooooono

Netsu Sokutei 290502002



goboooobooooooooboooo

0000000000000 0000000000000 3) The Scientific Papers, pp.123-4. 00000000

00000000000000000000000000 U0 p.335.

0000000000000 000D0000D00000O0 4) 1bid., p.127, OO p.338.

00000000000000000000000000 5) Ibid.., p.146. OO p.355.

000000000000000000000 6) Ibid., p.149. OO p.358.
0000000000000 00D00000oooonoon 7) Ibid., pp.157-9. OO pp.365-7.

00000000000000000000000000 8) Ibid., pp.157-8. 0O p.366.

000000000000000000000000000 9) Ibid., p.158. OO ibid.

00000000 O000O0O000oO0o0oooooon 10) On the Changes of Temperature produced by the

Rarefaction and Condensation of Air, Phil. Mag.
ser.3,1845.0 00000000000 O00OO00OOOO

gooooobooooooooobooooobooooo
goooooOooooooooboooooooooooo

00000000000000000000000000 u_SfD;Di . -
0o0Oo00000000000000oooooooon ) The Scientific Papers, pp.174-5.
12) Ibid., p.175.

goooobooooooooooooooooooooo
goooooOooooooooobooOooooooobooooo
gooooooboooooooboooooooooooo

13) 0000, 000, p.345.
14) The Scientific Papers, p.182.
15) O0O0OOd, op. cit.

gooooooboboOoOooobobooobooooooooo 16) The Scientific Papers, p.302.
00000000000000000000000000 17) Ibid., p.303.
cooooooooooooodooooooooooo 18) On the Existence of an Equivalent Relation between
goboooooooooboooooooooOooooooboo Heat and the ordinary Forms of Mechanical Power,
goooooobbboooooobobbbooooo The Scientific Papers, p.204.
Joooooooooooooooooooooooo 19) Alex Wood, Joule and the Study of Energy, G.
00000000000000000000000000 Bell & Sons. Ltd., p.54 (1925).
000000000000 00000000000000 20) D. S. L. Cardwell, James Joule: A Biography,

Manchester U.P., p.85 (1989).
21) The cientific Papers, p.650.

gooooooog

goo
goooooooboboooooobobobobooooobo

OJO0O00000dThe Scientific Papers of James Prescott

Joule, Vol.1, The Physical society of London, Taylor

and Francis, 188400000

00000 Okamoto Masashi
gooooobbobooooobbooog
oooad |- Center for Educational Research and
* " | Training, Kyoto University of Education
H Tel.075-644-8806, Fax. 075-644-8339
e-mail: okamotom@kyokyo-u.ac.jp
goo0ooobobobooboboobo
oo0o0oboOobOobooobooboobo
ooooooobood
gooooobbobooooobbooog
oooo 00000000000

1) O000,00000000000,00000, p.232
(1987).

2) On the Calorific Effects of Magneto-Electricity
and on the Mechanical Value of Heat.0 OO OO0O
0000000o00oU0ooUoooooo0oooo
go00oooo0omooooooessnunooon

Netsu Sokutei 290502002 207



