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£ | B | AHBWITHHE

1709 | 307 | Darby i fXREDIILFEI(O—7 R -BIF)
1712 | 304 | Newcomen : &S EEE DA E A
1765 | 251 | Watt : &S EEN R (2Rt 5t fass)
1800 | 216 | Volta: &Eith

1824 | 192 | Carnot: g hZFE 250

1825 | 191 | Stephenson : Z& R #ERAE

1843 | 173 | Joule: A% E 1508

1859 | 157 | Drake:f3H

1876 | 140 | Otto : AR (A ) TP :
1882 | 134 | Edison:/N\=J)b-AM)—PDETEEA =
1884 | 132 | Persons : ZEE4—E> i
1885 | 131 | Deimler: —ifBE)E. Benz: =i B EE
1898 | 118 | Diesel : F1—E NI PV

1903 | 113 | Wright 5858 : #IR1T

1908 | 108 | Ford : g EH & Model T

1930 | 86 | Whittle:JxybI I 15

1939 | 77 | Ohain:PxybI oI 88

1939 | 77 | BBC (ABB):EFRHHHAFZ—E>/(4000kW)
1942 | 74 | Fermi: gIDRFIR Chicago Pile 1
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Abraham Darby®&¥F (1709)

coke |

ErrS charging hole -Fe
I 2aY0xC
[ = water channel =
| =
Zs
-~
.-..‘-
$oNg =t
waterwheel :_--,:_"_::" charging ramp
cams s '-:‘-:*:-.‘ - blast furnace
tuyere
| I
water channel {leat} bellows pig iron o
slag
crucible

pig bed
http://www.bbc.co.uk/history/british/victorians/launch_ani_blast_ furnace.shtml
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Thomas Newcomen (1663-1729)

There is no known image of

Thomas Newcomen,

but

the location of his house and workshop
are known and are commemorated

by plaques in Dartmouth.
https://www.newcomen.com/about/

i’%iﬂ:lﬂ:ﬁfﬁ — RITOKEMVHITHEM
HIAEDEA

http://wattandedison.com/museum.html



James Watt (1736 - 1819) M43 il 5EHE 25

Separate Condenser: A New Invented Method of Lessening
the Consumption of Steam and Fuel in Fire Engines

HMEICHIIAERT[EBEDFEBZRSIMAEIE(1769)
COEMENEIMBEIT. KRELREZDOFTIEENT SHE

http://wattandedison.com/museum.html



James Watt Dfth ) E = A

1781 Sun-and-planet gear
W 2 19 HE

y N F L
:» itk s I
i DR EABRIC NSBB8 )

1788 Centrifugal governor
28 10 2R A A
(ZhigWattDFEBATIE 1<
17t lcFRBAISATIV D%
iaH)

1782 Double-acting engine
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HEER(W] = [J/s] (L. SIDEXRBELATHA[I] &E[s]|hbiERRENS
AT BEAITHD, BEMIZIE. TYMZEH-T [HP] $BULME [hp]
(horse power BA)DEMNEIZEDHLNT=,

Dyb, ZSBBEDOHREZFMT S5O, BIATEhHhbHEEESE
EFEIELESELTz, CDT=8., @I@&v?&ﬁﬁwb\b\é;ﬁﬁf BZRE
o EEIStET-,

-BIARDEE(E12 [ft = 0.3048 m]

-ElX—52[EIZ2.50 85

-EIChhB BRI

175 [Ib; = 0.4536 % 9.807 N]
THY. CNEXENHEEREL [HP] EE&HELT-, CHIISIBEAITIE

745.7[W] &35,

SE ABDEN BER(IMEADEEZ3.6m)&4# TR L3E#&E
0.9m, HFE%250kge95L0.6557
(BEEF TDHAHOESE BAICHIrMI7=B/=E0ME 1 =HERE2008)
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1824: Carnoth)b/ DIRIE -5 2; %8
1843:Joule BOLETHXH=-51E8

1847:Helmholtz TRIF—{RTFH- %1&?'] A

1850:Clausius $82i%81
1851:Thomson (OBNOKelvinill)
1854:Clausius IvhaE— 5E2;k81
| 185044 : Maxwell T[EDFEEH

1870% X :Boltzmann &t

1873-76:Gibbs HHIRNF—

http://wattandedison.com/UK-Giants.pdf
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SHRE BFEHBERFN)EIXNF—REFIUXSEE R HOPHNREA DSOIRR/—
—. BAEEHFESEE, 113, 1097, pp. 234-239 (2010).
http:/ /wattandedison.com/JSME-Yoshida.pdf
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HAREEE
http://www.wattandedison.com/JSME_Yoshida.pdf

& 2010.4 Vol 113 No.1097

Al (B rAell) & p b — R Al
—lk e A RO LR ] 225 Ol —

Caloric Theory versus Conservation of Energy
Extracts from “Historical Development of Thermophysics” by Yoshitaka Yamamoto

BhEEIO7 71—

= H 9&.’*._
Hideo YOSHIDA

CH983 EHF TR AP A PIRELRIEET.
FEIREAPTPEET - HBEET,
1999 £ & V) IREE.

OM%E - EMF— <3, BRGTS (5 -8
) ICEREE IXLY-I%

OB (7z0-), EA¥8E K¥ERI
PHEE MFEFHIPEN
(T606-8501 FEHEREHEAKE "

I . E-mail : sakura@hideoyoshida.com)

CEEATRETHS . KEFEHF L CREELAFEHD
eI, PLY2O2EKRIESTWLDTIZ AR5
. Al ELEHIIBVWTIE, BEIZFITho72 L,
BELEBEITHS.

FIT, BoHOFGEHAETERTIER LA2TRE:— b
(LERIZY—H — R THIZ D - LEHEOT L 6 EGR)
RO H A B L 5 1T L TRERRICH TRt ESE
VOBRIIESDOTIEGZwhEE2L . BREAETZERES
NEBBCTTRBATEOTESRENEEL 55D T & I3ER
DH 2N, BT —<ICHOTET HEEIZ I R4 08
BRI FELOBIBELZEZ LR FEELXERICE



RFRERHOSBMANFEE RN

#% (calorique) EIXBATRILTX—DRFELELTHES
N-8BYPEDOIL BREOBMESDRBRIT1I7THELIZEFE
Ni=EWZHH, BFREVSEFISHBERIEICTTAT
UxzlkYAFToNT-. BFENFEETHIE, TLTER
EZRTHETHYRENRESNDIEEZHFENE, BF .
Bt (caloric theory) ®HAWIEBAEREFA LS. BN
FBLER(ZRILE—RFRD) A 1ot ECIELLNCE BT
MEEEASN T, BFRHIIEBENTHSCEL AT HFE |
T, EHOBFRICEVTRIRXEENGFHRTHoT . |

BE, BRESRERNEFLEAOXNLE, 8BRS |
BEROMEEEELSZONDEZELZ LA, THIFELL
U, B hEELRAIL, BéNFENTEENEMIE L
HEERLTLBICTEY, BT LLREBIREAIRE
TADLITTIXGELNSTHS.

BEOBEIEIKBRERAFANEENTIRILT—
FRENNRELLN LXK, SLTA—K, YT, 94V —5
BT, 1840FRDD1—ILDFBEFELRERICKYRER
Eliot=.

http://www.scienceandsociety.co.uk/results.asp?image=10301513



HlcEL (BFAY) 1{E : 160kcal
FESOkgDADGIE T RV ¥ —ICIRE

7= [N-m]= {kgsm m}: kgzm

S

mgh =160|kcal|=160x 4.2|kJ|= 670[kJ]
670x10%(J]

" 50[kg]x9.8[m/s?|

—S3ERBANNIEELTIUBEAHITEZS? ..
SIEARBANTIITOMETE D TRURY =5, $ LER
EBHdLiThid,

v =./2gh = /2x9.8[m/s2]x1370[m] =164[m/s]=590[km/h]
THbE Bz

=1370[m]



http://image.www.rakuten.co.jp/adachi-hanga/I01091911738248.gif
http://image.www.rakuten.co.jp/adachi-hanga/I01091911738248.gif
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Richard Trevithick (1771 —1833)!

Telford CentralBRICRRESh TL 5 TEBIE (1803)
http://wattandedison.com/ib.pdf



George Stephenson
(1781~1848)

i g =il

Darlington-Stockton 1825, Actives (#lcLocomotion®)
Liverpool-Manchester 1829, Rocket&

h |

=48, 1,435 mm (4 ft 8 12 in)
[¥Stephensonlc KT 3

S s— Robert Stephenson
http://wattandedison.com/NRM_MSIM_BL.pdf (1803~1859)
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Willlam John Macquorn Rankine

(1820-1872) Y1)

KOS o,
T,=374.15°C

p. = 22.120 MPa \ \\\

v, = 0.0031700 m3/kg X

h, = 2107.4 kJ/kg i
S. = 4.44286 kJ/(kg K)

['R] = (['C] + 273.15) X 95 = [K] X 95
T // h




Karl Gustaf Patrik Sir Charles Algernon
de Laval Parsons
(1845-1913) (1854-1931)

HEh2—E> ZERRES—E

......
W

B8, KFTPNRIN—) 2 XDF—EHIRIE, SHSFSIC100FRMTHEH. COBELS.
REGLOETFEDLENEICE, FHLEL, RIE, Z5ted. TCTRIEITRALEDTH
R
CN(HARAGZ—EV )TN, HRF—EVIIEFITIS, (if) EREEEVSBPOTFTER
HPLELHSTHS.

(BEFB-HAOOESE BhAlCHT=B=601E. =HEHEEE. 200818;FH:KTI)
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Jean Joseph Etienne Lenoir (1822-1900)

-HIFO—RERR T, WAEREEHARIRNF—F

Tl3&Lh o7,
HHBRPD2AMNA—VHAI T =R (1860)
" * ‘ ;

10 . Yy

S Sl a" i, W " , ’

: "-'.‘ ; 53.5 _ - SERR i
] Y [l!E! 4t

L%

=

Lenoir engine,
1860

In 1860, the press greeted
the arrival of the E funm Lenoir |
engine with enthusiasm.
A small-volume engine, easy
| to install in apartment buildings
? where gas was distributed
| to all floors, and safer than
| the steam engine, it was quickly
adopted by small industries
ind encouraged the

| f - £ A 1 !’ ‘EF
leveiopmerii of home-based

s e - e | g v
!-." b - e S iy P9 e

http://wattandedison.com/Paris.pdf



Nicholas A. Otto (1832-1891)

ﬁl}.. i e rye
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§ Carl Eugen Langen (1833-1895)

y Gottlieb Daimler (1834-1900)
Wilhelm Maybach (1846-1929)
b&éEHIT

*1862:4APA—VDHAI/ VY (EEVAKE)

‘186 7: N\IHRBESTEAZN

1876 EMI D NDRKR TBSHDOEBLEBENHZIRER/IMNROFAT, T2
ICRFTECALSBNTUESICIEESL =SS WD BADERISRDESY)., TD
. aHETMH. =HOBENETICE. 0% eEHAL, —7.
ZLEICIIZEZEPOSZF/HS5A. AillcRUERAYIhZEL. EIBOREEICIE
BICHETRIURIEIEL, |

*1885: /XD

+1895:TFARFEDDEE, INFRBBELETIT, KERBERTLH > LeBRRIC
BoTUWED, WER, PIHTENTED LRSS, |

http://www.deutsches-museum.de/en/information/young-people/inventors-trail/drivetrains/otto-engine/
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FRELRRANDE (187825)

1875:2a /A TITHEHAKFICAE

1879: AL AMNDSulzertgt TL 82—

1880:LindeMRIKEEM (7 E_7 .5 %)
DMFDSLSLEHETN)IIB(CEITE

Carl von Linde

(1842-1934) 1890: NIVl
ZaNIEKE
IREERTY DL %
- N4, AR BSICEEZEDB -, FL5H

THE LINDE GROUP Hﬂﬁﬁ?Tb\&ﬁ‘Otb 177 HEFEST
' Wb o7, BlcHI/—DIBIBIYTLI7)
EXXALEEVWEELEGTH, ENLIE. FAD
BELRBLE. FEERTL, EHEICAD
eh. SAB B EFDN-DHICHH S aih (i %

= FIEILIDNEDLHOI/-. EHILDEIS
Lmprosonr Liuia ] ¥ EADIELL<TACDOLTED=, 1 (1913)
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FSM Clermonts (1807)
http://www.henrylivingston.com/history/clermont/index.htm

71—tV Selandias (1912): v 2—RILDE !
https://en.wikipedia.org/wiki/MS_Selandia

Rudolf Diesel (CBH 9 2SS &k
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Gottlieb Daimler Wilhelm / Karl I\/Iaybach Karl Benz
1834-1900 1846-1929 1879-1960 1844-1929
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On June 23, 1902 'Mercedes' was registered as a brand name

o®

ENtS

Emil Jellinek (1853-1918) Mercedes Jellinek (1889-1929)

https://www.mercedes-benz.com/en/mercedes-benz/classic/history/emil-jellinek/



Mercedes-Maybach (S600)

£ 5,460mm SOHC VR 12K H
218 1,900mm HERE  5,980cc
2% 1.495mm mmHA 390kw(530PS)
F1L—IVAR—2X 3,365mm 4,900-5,300rpm

wAMV2 830Nm(84.6kgm)
2,300-4,300rpm



Henry Ford (1863~1947) |
Model T : Mass Production i-;_
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b
Production time of a complete chassis and bl
price IR o

»>1908 : 728 minutes $1000
»>1914: every 93 minutes $360
>Later: every 24 seconds $280

By 1927 nearly 15,500,000 were sold out in
the US alone

In 1914, Ford began paying his employees
five dollars a day, nearly doubling the wages
offered by other manufacturers. He cut the
workday from nine to eight hours in order to
convert the factory to a three-shift workday.

http://inventors.about.com/library/inventors/blford.
htm
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George Brayton (1830-1892)
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Sir Frank Whittle
(1907-1996),
England

Patent: 1930

%
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Hans von Ohain

(1911-1998),
.. Germany
From 1933~

The Gloster E28/39 alrcraft (1941) First jet aircraft, Heinkel He-178(1939)
http://wattandedison.com/GT-Whittle.pdf
http://wattandedison.com/GT-von_Ohain.pdf
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Rolls-Royce’s Trent 1000 General Electric’'s GEnx

http://www.rolls-royce.com/products-and-services/civil-
aerospace/products/civil-large-engines/trent-1000/trent-1000-ar.aspx

http://www.geaviation.com/engines/commercial/genx/
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Werner von Siemens (1816-1892)

Kormmyfafor madl By sion

In 1866, he made what was probably his most significant contribution to
electrical engineering when, building on the work of the British natural
scientist Michael Faraday, he discovered the dynamo-electric principle
and thus laid the basis for the use of electrical energy as a source of
power. Heavy-current technology, as power engineering was then called,
developed at a relentless pace. By constantly expanding the technology’s
fields of application, Siemens’ inventions played a decisive role in its

further development.
https://www.siemens.com/history/en/news/1051 werner_von_siemens.htm



Thomas Edison (1847-1931)
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=i #ES (General Electric vs Westinghouse)

Thomas Edison leola Tesla (1856-1943)
(1847-1931) ¥ George

[ Henry Ford % “' | Westinghouse

(1863~1947)] :_, ; (1846 - 1914 )

Adams REM
(Nlagara)

AC#RFH 1895
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Jumbo Jet :Apollo 11&ERU1969FE£FN

Boeing 747-8 (1969-) ZEEE:213t RAREER 4421
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