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Utilisation of Scientific Knowledge and Technology against the
Nuisance of Smoke in the Mid-Nineteenth Century Royal Navy

By MASAHIKO AKATSU

Scientific knowledge and technology that has to do with preventing environmental
problems tends to be transferred to developing countries from developed countries as
international aid or for an exchange. However, it cannot be asserted that such knowledge
or technology cannot be diverted for military use. This article examines two historical
cases in which scientific knowledge and technology was used against nuisances caused
mainly by industrial smoke in nineteenth-century British cities and towns. This
knowledge and technology, which could generally be regarded as peaceful, was used for
military purposes, including for the improvement of early naval steamers that had only
just begun to be used by the Royal Navy in the mid-nineteenth century. The article also
reveals how and why knowledge and technology used to combat environmental
degradation could be diverted for military use.
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23y b7 RORZOHE T, /A Vv FREOEZE, Ya—Y - - 7L 7=7
(George Playfair) D& LCA > RCAEENTET, BT R 2—AKP, =7 4
UNT R ETEERACTFE BT AT, 1830 FRITIE, RURIEH OIER S K ONEHT IR
DFHEE L THA 727 LA 7 2 (Thomas Graham) 38X O KA Y OFHELFEHE DY — v
t  (Justus Freiherr von Liebig) Db & TEIE EA T2 & SN DY, ZDH%D 1843 ~ 45
FEIZIE, v F = AX —FESLAFSEET (Royal Manchester Institution) T4 2 #4% (Honorary
Professor) Z#5% . #%ICHIUESITALF LIHIZ X 2 F EXURBE~OX R CH4 L 72 51k
FHDAI A (Robert Angus Smith) & AT o729, £/ DbE (18444F), KA
DEXLTALFHETN—=F—DOYRFL L THMHILD T B (Robert Wilhelm Eberhard
Bunsen) &. WHFICEBITHAK (23— &) OBBE (BELOZDORHR) (2O TILFEMF
FalTo>TNDY, T 727 OEMIARILFELAONLD, ZOT By L DILFE
MENDEZ DI, bbb EARREDRIEICOWTHHMIE#HEA L TWELEERD
nNo, £, RUALZRT U THEE CRARINROEEDO—ANTH 7271 71 (Sir
Humphry Davy) O 7] %4522 s A1 o0 B 5 Byt k25 2 B 6 L 72 B E 36 E o
sN—2 X (Josiah Parkes) &b, BZ 6 ILEHDE—/L (Sir Robert Peel) DA PR %
i U C 184S I (T ik & b > T,

UED XS IR ELFFOT VA T =27 Th DM, BROIREEEE DM A L TI9HA &R

5) Crowther [1965] pp. 109-116; Reid [1899] pp. 28-52.

6) Reid [1899] p. 56.

7) Reid [1899] pp. 62-63.

8) House of Commons Parliamentary Papers (hereafter cited as HCPP), Report from the Select Committee on Smoke
Prevention, 1843, p. 158, p. 165; Crowther [1965] p. 132.
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#795 R FOEIRE (Statesmen of Science) | D— A& L7zZ b bbnd L HIT?
MR VEORE DED Y OIRVWEFEETHLH -T2,

EPRIE, VR DIBETED LI ITRSTeMIARPIEN, L & ) BHee Bk
RO TV, IFAZ v 74— Ry —IZhbHE—NVORETHDL RLA b wF—
TOREIZLIELIERANTEY, BiO/—7 2 LOHi#D ZORAEDORECTE DT
bolz, £l-, BIREBROZALHED TV D, BICEH Tl 73, 1843 ~ 454F1T»
JC, TRES T 3 L OV R LM DR REFR & D 72 O BUN Z B4 (Commissioners for
Inquiring into the State of Large Towns and Populous Districts) | (LT, [K#EHEES]) @
AUN=L7oTND0, EHIT, TANTY ROV Y T EHEEICEEL T, E—n
DILFHE L L TOREE RO LI, BIRREIZ—EDORELRoTLsndW, £LT
18S1EO R Y FUHERMERICEL TR, ZORITEERIIMbY, AEES EHTL
D ZIY FOBEERFEEZFH 2L W) 1P, EHITI853 ~ 56D U I THGHIEEL
T, WEBERFEMTIEE REONS T, 3 (7 ) BL O U BERMOEH]
FEIFICIRET 2L TnD B,

1868 FNTIETT 4 o NTEBLOEL b« 70 R 2 — ZADOKRFREXEH OJE R
B&pote, 18T34RIT137 7 v FA P AR TEBREICHIE L, ERERNE & 725,
1880 T ITIERPERIFER & 72 0 | I8R2EITIIME SR T LA 7 =7 5B (Ist Baron
Playfair of St Andrews) & 7257219,

(2) VLA T7xT LT « T « E—FIT X DIEEMEF A

B & b EHERBRA DY . T AROBRBEZ SOV T H 0372 0GR OIRVMEFE Th -
27 vA 7 =7 HERELS XOZ OXREINICED 2 X 212> 7o T T Th 2,
BERD X, oA 72T IIE— VNEN 1843 FICHE Lz TREBHEES] O A
PR—=blpol, REZEBSOA U AN—X, ZERTEEHWEZEDO N7 L —AF (Walter

9) Crowther [1965] .

10) Crowther [1965] pp. 128-130.

11) Reid [1899] p. 87; Crowther [1965] pp. 132-133.

12) Crowther [1965] pp. 134-135.

13) Crowther [1965] pp. 140-142. ZD X 217 LA 7 =7 1%, B (%) OEFFFIHEmAI 22 AW TH -
7oo 2B, MU LML FOEFFAEZ TR LA REIZEE L TERL, Lo UKREGBHZE b 53F k% 9
SCHRPTHELERSTZAT Y MT Vv RERTHIIZE - WERRE O KV F{4E (Thomas Cochrane,
10th Earl of Dundonald) D4 ZFEIEIZH LA 7 = TIEb->TWE, LA 7= T4y RV RAIC
K OEFEBUB OO FERAT 5L 09 F 2 ZHHANCB O TIFFL Tz nvwbitsd  (Crowther
[1965] p. 149),

14) Crowther [1965] pp. 144-154; Reid [1899] p.218.
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Francis Montagu Douglas Scott, 5th Duke of Buccleuch) , AK#f « ZIKEED Y 1 — A E;
(Henry Pelham Fiennes Pelham-Clinton, Earl of Lincoln) , & FFH D7 « 7 « ©—F (Sir
Henry Thomas De la Beche, 1796-1855) ., 4 - thifig&| 72 DA — 7 = - (Richard Owen) ,
HehliT© [$hEDR) EMEND AT 4 —7 > Y (George Stephenson), Z L TF' LA 7 =
T Thole, v F 2 AL —FENMMREFTOXLFBZ T o127 VA 7 =7 1%, BERD A
ZEWFE LT, 700y —ORETOERECFEARIER SO T oA L s %
HE LY,

LZAT, TRETZEAR] PREINZZODL X H FRIEIZ, BREHEAEDO~ v F
/ > (William Alexander Mackinnon) (2 & - T, THEEERL (12 BI9 5 Rl & B4 (Select
Committee on Smoke Prevention) | 235XV &7z, [AIEERIX, A4 XV AOKHHIZEBIT S
FRBEIEC 2D R&EY (JEF) OIRPL & ZAL~OEATHY < RIS DUV TR D) RS
LIciREZITV, ZORREBE 2, V/%//imuﬁkiomﬁﬁ’F@%ME&
%2 (Bill to prohibit the nuisance of smoke from furnaces or manufactories) | % a2 i RBEIZ
FEL7z, L2 LRENEZRIE, FEEXRZ KD LD A FEER ORI EFEOMECK L E12 &b
BER L 725719, L LG T, ZOMBEOEIMELZFEDO TV —E, v v ¥/ ok
BDEER LTINS, BNOFTZOMEORHEZEDL Z LIZLELDOTHS 7,

A XY ZDOKRETINZF1T 2 FEFERBUZ OV T OMAEFEN & R D7 & — /LN TIE, 1845
FESHIZNBERE D7 LA 7 & (Sir James Robert George Graham) 23 A4t « ZRAKET DV
Y= AR Z OMBEICEAT oA LR Ei T 5 L oAt Le, RferaBiEx <, Y
I AANFERRORE I E & LA LIREREE LIoR, 7 -7 - E—F, £L

TTLA 72T Tho7e®, MEMKER R ENIZYRE, 7 - 7 - B —F (TR EHE AT
(The Geological Survey) DI L OEHE (DO HIZFEH) MEFHEYEE (The Museum of
Economic [Practical] Geology) DR THY, L7 LA 7 =7 1E, E—/LOBEIZ L >
TT 7« B —F 0O F C{Em b4 (appointed chemist) & L Cj< 722, v~ F = AH —
MHRY RACERLZEDNY TH-7219, ZOL) RELNHFHES & L GRIENT-DX

15) Crowther [1965] pp. 128-130

16) 5L <%, A/ [2005] 22,

17) vy ¥/ CYOEROHFERIEE LT, ©—id [T E BfREF o2 Tod, BRzR>#lioER
DOEFZLET 22 TOENZOME HERE) IEEZRT2K80) EiFToLLbil, vy¥ /v
PHELUT D P OBEREZREIT 572613, B (BUF) 29REMIZE Y BOBTERERINT S L~ T
% (Parliamentary Debates, 3 July 1844, c. 285),

18) HCPP, Report by Sir Henry Thomas De La Beche and Dr. Lyon Playfair on means of obviating evils arising from
smoke by factories and works in large towns, pp. 1-2.

19) Crowther [1965] p. 130.
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WoMENEIL, RRIGEORER THDLAREZEDRBEOHMHE Th o727z ThHhD &
Ebic, TRETZEZEES ) TEHIcHEFELZ LM ThHood e blbhd, ek, VU
VI AADOREBERELEIC LD &, T A T = TIHEERMEIC [Z0BLE T TICHE
TU /=] ([His] attention is known to have been already directed to these subjects) & S5, 7
VAT =T8T 7 - E—TFORAEREETFRIT, 1846F3 I, B — A HNERMIZY > —
YEN R oA - HBWREE CHDHH =27 1 E (Charles John Canning, Viscount
Canning) (ZHEH &i7220,

TLAT7 2T LT T E=FIEHEREEORNT, TTHRMERED AN =X L2 H
FANCIRO LD ICRHA L TS, bbb, B L L, BAMIITRETH Y | JFOTE
KEOREG LG IR T Lo T - FBEKERNIC 2455 (BHR) HMMifssn T, #
RDNEBTHNT LOBRBES VA 2o T GBI N O I SN D, &, fitWDT—HD AR
DIRBERRZAT > T B 1T, BFERHERITA R DR ERBEC L > TRlgEL 2D & L, ThE
FHT H7-0DHKE LT, FORBERENS~O+53 72 R 7220 U 22 KIS O (R 23 7]
REL 70D KD LRENIF - VRIREKESCHEOHZEORE L 17 - VAREKSEEIE ~DiH
U758 - HEER LT, TLTH L, INOHOFRNEUNIFATI N, 7 - Rk E
WIZH3 72 2R E DAV THRVBFERRBES NI B, ZAUTHEGRIC S EEICH,
BIERABR D72 B3, RBESN R Om Ea b, REIOHEIK 2 b AT LRk~ pPEFEDSE
JRZALEETICTHEERAGIITRETH L L TR LI, LT, F—E— J—X nF—2A
T4 =R, v F 2 ALl E L T TR SR IE (smoke clause) A A7 HUEY
fE5% (local act) 2 HifT L T2 #I7 BIRIROEBITIRIL 204 L 720 513, REHT T
DEEENF3TBIT TR WolE, HIFRELH D TidZe <, EITEDO NMELERIT &
DIEDT-HTh D LR L1722V,

|

(3) LA T7xT LT « T« E—FITLDMHEATMARE (GR) &

LIAT, A 727 LT« T« BE=FPEHOMERBE L 2 Ox IOV T ORRE
U U= (NE) DoRiES NS LETO 184546 A1, ERPT#HFA DL =2 — A
(Joseph Hume) 7%, A ¥V A CTREH &5 K HA IR DRI AT OBRBERNHRIZ OV T OM
TN & W EAES (The Admiralty) [ZHRE L7, b a—A0%, DIRENCHEEARTLS, HDHE

{1

20) HCPP, Report by Sir Henry Thomas De La Beche and Dr. Lyon Playfair on means of obviating evils arising from
smoke by factories and works in large towns, pp. 1-2.

21) HCPP, Report by Sir Henry Thomas De La Beche and Dr. Lyon Playfair on means of obviating evils arising from
smoke by factories and works in large towns, pp. 2-6.
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& (Mr. Grant) OANTEEEL (artificial fuel) (RO L 572 bDH) 12, BE L BHAER
AR L7k e L CEZ 5 270 2 LICRIMZ R C e, ZEMZRHHECE A omE <R
OB DT LIZ NTHE . ZRSUIBREOREL 35 Z LIl zfan oz LiEbh s,
ZL T, BEOE ZZDNAKERONRINERC L > TIRENICHEETH L LIELD
bt a—Ad, BAENZT A U DZE W TRBRORAE D TON - Z L 25 EaWICH LoD,
Fo, FREORRIT THEHOEE (at a moment when the greatest interests of the country may
be at stake) | (Z1% [REZ2EFHEZENME (great national importance) | ZFFOTH A 9 Lik
20D, FOREE LI=DOThHo72?,

RECEL T 2a— L%, TOREDEEL L TT VLA T7=T LT T - E—F %4
A LT, B a— AR ELZEA LEDIAHTHS, Ll a—A%, ERPGEER
THDHENCA=T Y M T2 FOER - LFEETHY, BEROX I IZAay T Rizwnb
Do HLFHE T, Ea—i0 [E472b5FF (one chemist of eminence) | &R L7-7 L
A7 =27 L ATLNDDRNY ZFFo TWAREME L B X b b,

BEAMIZOL 2= LOFEFLZH L, Vo W—MAICT - 7 - E=F O 24K
L7z, 7+ 7« E—FI3, 18464F3 K £ TOMAITG L THEFAHEA 600 78 > N4
B A 3Hh 9 2 L BRI, ZORBKELZHELTNDLDY T 7 E—F LT (7=
T, AROBBECE S L BUFBEE O Z o IZIEFRFHAICH EZ T TWeDTH
%o

50 Z OMFEARSM A RICBET DA ITRR 0 RI1E, 18514ED 3 JEHE T
W, BEEIIEWIChIEY BEEL Y U= ABOBEROAM - FHREETHD
E—~_XZX{F (George William Frederick Howard, Viscount Morpeth) . #7—7 A JL{4E% (7th
Earl of Carlisle) (RIFLDE—<A 1B L[A—AN), BLOEAETIH (Edward Adolphus
Seymour, Lord Seymour) & 2557229, /e O O— VR A Fi o[RS ED bRt A B 5
o DOFENEOEFITLLT Th 5,

W5 ET, EEEFK (Royal Agricultural College of Cirencester) #2854 (Principal)
D 4 (John Willson) 7375 h=— (Putney) O FARFHAZ=H (The College for Civil
Engineers) (Za{E L7V & KEZ BBV 2072, £ LT, a0y R0, 2NUHE
(L2282 (Ecole des Mines of Paris) D*%2/4E, 7 4 U w7 A (John Arthur Phillips) 72 £ % 85

22) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 3.

23) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 4.

24) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair; HCPP,
Second report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair; HCPP, Third
report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair.
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ELRBD, AF ) 22 toFEL AR (NTREHSETe) 1107, S LNRE /L 72
BIX, V= A X (RIZHEY =— /X)) EITH, —a—yAVE (F—F 507 —H
YN=T v RIp EACHGHGENE) 18%8, & — b —v v —pESFE, T v —pE28FH, A
Ay N7 RESHL, TANT L RELTE, EOMMA 7T RPEATE, NTHRE6TE, £
L CHgshEE (FVEE) OARITEE, FEERITKETHREEL., R CTARIEZREIE L FER
ZIToT0D, 7L A 72T LRV —E Yy DB FTHo727 4 > (Francis
Wrightson) 72 & BT & LT, fAROILFRGHT HIT-> T b2,
WEOETHOBRELE L THE LWAREEOCHT ZOMBICEL T, #on e ICH
T L-AEEA 2R EECETONTIEOE FITRTEUT 2D, T7obh, AR%
A OH X (a quick production of steam) , Z&5KFEEJ) 72\ L (large evaporative powers) |
HEPALE (a smokeless combustion) . FE# D L<"9 & (a capacity for stowage in small bulk)
MtEEFET) (the power of resisting attrition) . HSAFEKD LIZ< & (a freedom from the qualities
which tend to spontaneous combustion) Td 520, Z i1 5 OFAIEHIZDW\ T BAF 72 plihli %
AT LN, URFOWEARTMONRANE O DITBE (FR) 1Tk bz,
AT ORI OV EASKHM O FBERHEEIRITIA 7 Y 2 — « T a T TIER < Shin
paddle wheel) ToH V., Z ORI OWEAKMEM & 1XX 1D FZ A 77— (HMS Driver,
paddle sloop) DINZRHID L9 e RKIEDWDLD H4MGEHO Z & Tholz, o, FTL
IBbND I, TNIETNERDL, AR ORZHET) LT 20 TIERAN %

E1 19tfehES T ) ABEOREERSMEM (FS4T7—)

HI# : Winfield [2014] p. 321.

25) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 6.
26) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 17;
HCPP, Third report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p. 3.
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LENIETDH, WDOWARIM TH T, ESITHRAMOARKTER CHY . BRITEH E
TR & TR R Dk~ 2RI AI R 5 2 & Lo Tz,

FPFENL, BOAKBERESCVREZ IR A, SDITAREVD EIED LT X hDpne
LB AL Le, ZHUIAMIMER £, PUAMZIZRVWKRERT AV v FTHY, ik
IRANTEMN T 2ITZ I LeT A » AT BIETETOREFELEOA Y v FE2LELE L
7o EJERFORIHEHATO, BB O @mEMITRETH D, T b 2 Kk L72iHA&E A 23,
[FERIEDOHE | R TARKRIBENROLE] ThDH I EIXMEWVZRY, R CITRRwE M
OME (BEt= X o) Th2BRBEROMBEIX, WMRERICB W CUIEFITEIO B HE
DR E b oTz, BBERIROUE (REENRO BWAROEM) 13, WARICIERVES
FIAY > b (EUCHIF SR v BHRZRERTE) 285MICbeo L, AKMOE L
LAz E T 2 v et -1 DTH D,

O EDWIZIZ RV ZRKHFA DR Z 22BIED . ARBIEOYH Th -7z, THEEIRGE
MAARIERELARITAER - NORE SV THEFBHICHAEHEA L LTHET LT
WHZENDS, ZENNBETORIHENIC L > THERME LTSN TWZZ LT
HOENTHD, TIHREMERTMIC L > TIHHELSRBETH V| BEEREED LT 5 72
Do, EOBHIE, THUZR L SN2 L 51T (as to betray the position of ships of war when
it is desirable that this should be concealed) | & &AL TV 5, MM & IZHER2 Y BMEZHEH T 5
AR, TOBMEIC L > THUZ A SN T < 0%, BRECIIAEIIME I CHE L 525
HDOTHY, Ko TEDHERMRKD L2y, WRIZISWTHMERIERIT, VUERFORLENE
DHERDT-DIZRD BTz, b UHERAEEDODRWVERE (FR) 2 RMTZ &R TEn
XU, AXMOEFAEAICEE L CTORERBBEOIEIZORNY 2 T-DTH 5,

Fh - FAEORREZE LD DI L THEOIE, 1To &0 LBPRAICITIR XTI RS,
FROBT (R) RMEBLLENRDES, ZLOAKRDBRNTHRLETELIZHY =—V A
DfREEmLSFHME L7227, B, Y =— /L ADOFHRICIE, EFHK (bituminous coal) |F &

TIERWHBEFEZ DN TEL 0N, BEEMT LA LR RIER 720 A TRFE
IMRL RS (anthracite) £ T, fx MEEZFOLONRH -T2, HBEOBEERITSH
£Vl S iehotz, AR OEIERIT, RREENTH DA LIT L, BRRE
DES L) JLTRERFEEFF > TV 2D TH LY, FY = — L ADARDIRMNTH
& <T@Vl 2 1572 Aberaman Merthyr & PRIV D 7 T F—H 3% —DT LT < -

27) HCPP, Third report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, pp.
3-10.
28) HCPP, First report on the coals suited to the steam navy by Sir Henry de la Beche & Dr. Lyon Playfair, p. 17

95



FEpEREBEE] %95 (20204E1 H)

77 L — (Aberaman Valley) PEDAfR (BREBENZITIEF I < HEHIZE A EREL R
29) [ Thomas’s Merthyr & FEIEN AR U 7 7 FE—H vy —, TRA—=TT DL v
74—+ =% (Letty Shenkin) PEDAIK (RBERIRITE <, 72L& <ITE kTR0
Ty, JEEICHEDIZE A EE S TR oo i B ELIF L A ERE L oo &b
L5 3) | Nixon’s Merthyr & FEIZN AR UL V' TE—H o vy —, v~—H—-FT 1 KU«
MWAERR, 7 =T (Werra) FEDAIR (RBERVRITE <, 13 & A EEEY) ofifivt, ML
TIE oz,

PRBEN RN R A RBAELICSL, Ko TiEREATMOBE L L TRETH S
EENTZZDOM Y =— NV ADARITE DR, EBRITA ¥ Y AVFREITIBWD THERRE L X
Nizo TRVSKHRD T o 72 1905 AR TR S L7250 7 o 7 INB O BRGEECAT & B g
AU ==V RZERR OB ) 12 KX, BB ENFEOR X (general efficiency of steam
raising) & M (smokelessness) T D Z LiE, MENAKEIEAT DEROHEERET
BT TBY, ZLTEOEGE ST ARIE, Uyz—V X (FI7E—T
Vry—BIOEUYRAYY—) EAREBODTHIZIZEWNWE SN TWS, ZLTZEOR
U =V AROLEEMRART, FELIMNE (RAYRT AV NRE) O P r—RMIED
PRILEIL DGR L > TREBE LTIl ZOBEBBEREDOIZOICHE SO TH
5%, MU z— /L ARIE, EOREREPEECHERINDIZLED, 312 HENEHR
Ph] Z2H o THIEWE &> TV D TH D,

BB, ZOMY— VAR (=T 4 7REBMEIND) A, BBEIZE > THEER
BIEE Ll o7 Z LXK <A TS, HElRSRE, 3 CICHER P o E R K 50 H
RELE LTI D L 912/ s T —F 4 7iR%E, A F U AFEEETH 5 B AT
HB LA, a7t LTI 2o tlR Lz, +07kh—7 4 7REAFTE Rino
TSV TF y THERRIS, LT U ABNS T T VA A NN INTHT0 | BRI KV
R b ARRT DA R % o CRELIRRED B AR 28 A 7203 212, B AR To
KRz D72 o7z & bR ST 3,

TUAT 2T LT « T« E—FOFREZOBBEET 255k - Hifix, UL Eo ki,

29) HCPP, Third report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p. 26.

30) HCPP, Second report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p.
37.

31) HCPP, Second report on the coals suited to the steam navy by Sir Henry De La Beche and Dr. Lyon Playfair, p.
41.

32) National Archives (CAB 1/6/1), The Supply of Welsh Steam Coal for the Navy, pp. 1-7.

33) (Likg [2008] 51~ 75 H,
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ARSI X D EEREA~OXR & W) SRR BRI SN D & &b, EASM O
PEEER B & v ) EHEL BRI ORI Sz, B0 Ok - B, REICRBW TS
BIilED7=IZ, R pERICH F D AHE T IRWEERE 2 32813 5720 BIERGERIC AT
W92 BRBER = D1 b (REERKY) DOFFELZSERET D2 Sz, iy chid, iE
TN TIE, R O = BT ORI O @i T 2 FIReIC 4 5 72, WAATEIO
HHEZ @D D7D, EPUERORENEZHERT DDA Sz, 15 DFR-O[R—
DEGH - HE, ZOHMREREEZ DI LICL-> T, BHENEWREAZZT 52 21T
FoT, RELERIIMAESNDZLERSTZDOTH D,

3 EFEHLEOE-ODEESRAEREDRBERIMTOFNA
(1) g & SUTRLRRYHE K =8

JEERG LB 2 File- Ot N B - EICEH S B oFEEIL, WEASMK
REREEZMBAT 2720 DOKBIZEDLLZ O TH D, 19tAHEE, XY AWEERIT, %I
B X 910B% 6 TR EHOMEVHERO D OBERG L2 X7~ 2 A E LT, 2%
FEFEAOZDIZ, ARIITITEER R A2 B9 & U TR RM CTRAMICHIE 2
Ao TN T2 A& Tl 0D SRR B B R R0 S B BR VUE K 2= (smoke consuming furnace, smoke
consuming apparatus, smoke preventing furnace 72 & & FRIZL72) DN D & < ATHEBERLBRYIHE
KEZWETRIZEB O THA L, B TIEERICEAL LTV D TH S,

MEENEER LA B E LTI SN BB RVRERE L B> TV e Z &b D
BOIOLENT, BELLI843ED, TTICHIMTHLES Li-bD~ v ¥/ v [HE;
LT 2RI ERR] OMEZFETOFRSERTH D, FAEEONEESTIE, WBENE
T EH RS OB E  (Comptroller of Steam Machinery) T %31 — (Captain Sir
William Edward Parry) & U — VU v i 8 T 32§ 50 MR A E  (Chief Engineer and
Inspector) T DA K (Thomas Lloyd) 7%, ¥EEREMEME-CHEE T Tl - A ST
LW BRIREKR RICOWTEL DFES 25 L T 5,

7B, TOEBRONRERITAMM S N BERLERT - IR BP0 % < OFEA
(EITHHEPEZE IR 2 RERER) 13, B - VUREKRE DR SBERIBRN R 721 T <

34) B, AT 2T ET - T - BE—FIC K DWEEELTI A A RFEOWMEFIL, HaER (HCPP) &
LCRET TR, BFAEL U TENASER (National Archives) [ZHRFEIN TV D, REFHATX
FEEDOT —H A7 (RAILI059/2) T, b&bLDOFRGINELI L —b « Uz AHX 858 (Great Western
Railway) OEEIE o H—Tholz, ZOZEND, FLA 7 =7 LOWERSMABE (GKR) FED
FERIE, RSB E AREL O BREHIRIH SN TREER A T 5, BHEMASEIIRACEH S
EAREELEZ LN DO TH D,
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PREMEIKIRIRIZOW TS S DRES 8% L. BERIERIT - VIREXKEITHIIERIFR LD e L A

BRI OIS TWEE T b7, Lanl, REEEDOZ 2 TORES T,
o< E THRIEDBRVUEKE DR SHLELIEREIRICOWVWTOFEE R ETH Y, HHNE

NoZHA - EALTWEAE, 2 2 TR T3 < BICHENBRTh -7 2 &

MHEZR S D,

W BRI A SNSRI RVARERE L L CTETRMY BT ohiznlx, Fry o ¥—
(John Chanter) DOMEIEFERVEKE T o7z, F v X —OVUREKET, BT -
KEBEICASr 70285 (BFR) AT O A IR BIBRBEIC L E 572 DI Z 2 & DY
FEDOBELGICH DX | KEADOAKOZEXK AR TH D K1 (fire bars, grate) & 35T,
£V Z L DEREIED AL 2O DZEKIRAE T 2 BN TR T kEThH o7z (ZRBREEEO
JRERZ HD TR BESERG RV AR R ITH L < H Y. ZITIEINLURE, 25 Lick=%
Brak sHRREKE LIRS, O EHAREAE X, EDO T /L— h— (HMS Pluto, paddle
gun vessel) [ZEXTE S V72, MRS (IXARED L7223, WV ERBEAR—RIZERNH H & S
Mkmoﬁk\%%y&~a§:;é&\E%%%fﬁ\my&—7§4f(m
Enterprise) , = 78>~ (the Avon), &7 7 — (the Severn) THIH i CTHEliZ 45 TV
BH eI,

OENZT 4 U7 L AX (Joseph Williams) DOFaXHAMEK=E (7272 — KAV TRWFHEE L
THATHERE TRAT HODF 2—TRETHATND) IZONTOFERH T,
FVAMEKREIEEDOT —Y = b (HMS Urgent, 2-gun paddle packet), ~— U > (HMS
Merlin, 2-gun paddle packet), N Z A 77—, 7 U 3 — % — (HMS Shearwater, 2-gun
paddle packet) (ZHEA STz, F ¥ ¥ — OB FHUREKE & [RIGR, BOHERGIRIZI3REh L
TWe LN, BERTFRDIDDOTF 2—TWRIT D7, tax LR D L OREEXZ
FTND LikR% ¥, N TAHR—/L (Samuel Hall) OFakiHAEAk=E (ZDKELITAZ
K[KTBHO AL THRRTONTND) BRI STz, RVREKREIZS T O+ —F2— AH
T 7 (HMS Megaera, paddle sloop) IZF%E S 41, MHERGBRICE B LA L TV D &
539,

REANE S | BRI E A S AV R BRVURERE TH L3, T b, THEEERS IR
BT 2RAIEES ) IZBWT, BEAE LTHHMAA & LTHAMRAICHERD TE ek %

35) REL<E, AR [2005] 220,

36) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 108.

37) HCPP, Report from the Select Committee on Smoke Prevention (1843), pp. 121-122.
38) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 110.

39) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 111.
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ZF7=7 4 U7 LA (Charles Wye Williams, ¢.1780-1866) D #Hiak sk EIZOWVWTDOE
Lkbdbole, NV =0 4 U7 5 X%, ffin AR OB ERIZ OV CERRRIIIC b
ERZHA XV ATROFEL TWDL AP LTI L, ZOVREKREIC OV THERTZH D
CHERT D L~ L L ZORERTIE, WEITZY 4 U7 A X0V RERELZHA LT
o fc, Tl LR TH L RD X5, RIS OFREHAREXEIXEEIC L > TR
HEhbZ &t s,

Flo, vV v VIFETROE BREETHA - A SN ABIZ OV THIEE N SN T
W5, = (Richard Rodda) DETaXFHAMEKR=E, = KA (George Godson) DML
PRGHERERETH D, ZOT NAL OBJERLERIREKE T, B sk =E & 1370
JREE A B LT e, KENICHOREREEDIAL D &5 & AR, 2%
KIMANEFTIIASR D ZERIEAGEFT T D kg Tholz, Z0LICAKNP XbZD 1
THRDBRLSINDKETIE, LIEUITREIZSARONTEAROTEDIZHNFEED . 2D
FERE L THAREROKE~OWRADEE S, ToRREE & R A %25 &k 23
R E 72 o Tz, £ T RAVOKRETHE, KIETF~OREMGR, BLOBRIH
HARDTENEE (2—27 Z24{b) 2T H7O0EBEL KENICERITH LT, kiET0OH
EHEDLRVEIIC, FARDRBELLTNEICLIZOTHDLY, 25 L, AKD
TN T T D KIE A D DELRIRAN T AL —RIZT DD T RN SN KE,
WHIRRERRERERE S, 72 & ZITBONICEEET 5% v & B 7RO KT 0 EI,
HRyR— (FEREE) O —EDOBDOARL & TR K1 (revolving grate) & FEIEAL
2HD(FDOTY Y v 7 ZAOVEREREN) bED, L OB HFIELZ, £, v—
Uy TIERA - ST, RFPEL L THEINTZKEL LT, T4 U4 Y
> (Ivison) OFFRFHAREKE (272 LA TRV E L TR D D RIED RS %
KEIZHASHED) V¥ v 27 A (John Juckes) DLEMIRIMERENH -T2, EDK=E
BB IEIZ DWW TIERRE L T2y, BEICAWVAR—ZARNNIETH ) | F -
FHCHAMEIC B ENRH Y | KL T 21138 & shize®?,

AT, BEBETHOWOHNTWEEBZE LR OFXE A N— A Z NI LT 5L ELRIR
TREK FER0— I O HE 7 B & R DTk s AR 1L, AR~ OEHIZRETH - 72
W, TRLSNDOZL Db EL LIFEEATHo- B bR D Pk etk E=E, &<
RELRBEIZONWTOER SR BHITAHKIMICEH SN TV LI A D, BEDH

40) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 110.
41) Mudie [1841] p. 109; HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 95, p. 112.
42) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 109, pp. 111-112.
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< ZHUE. ZOSRFOMMATRED, RAKENZ S KEIEXS E 0 @< VAR, 7o
UATR & V5 ME  (tubular boiler) TH Y, BARDEIEEGKIEDKERRE (water tube boiler)
EiES T, FREAN—ACHMICE L X, THA S ClEA SN DM ERRIREE K& %
MW ENERICH T2 LD, AXMIOWELZRIH TH -7 ZORRIENS =
. FTAAZAESHBE LU TH ST TH A 9 ZORMRENDS 22, YEO %GR
& LT, EE IO Ok R OBSEERVUREK BN Z O £ FAKMEMRICEN S
EHBEZBND, ZOZ L, ZORORAFBYE RV E O BRI O B2
FLo TN EZ LIIRETE R,

b X2, WMEIXZ Z TIERICHEERE BRDE LT, FEICL L OMEN DD
(ZBAFE ST BRVIRER E 2R L. — 3B CTIIASMICEAZ S LT, TEZED
ZHE, FNHEHEMA - BALTWEDOTHA I D, RIXZZDOZ LiE, GEENHITb)
720,

AREMEE LTHEZLNDDIE, ETIREENEETHFZ O TWEAREETH D, EEE

ZI8SOAREITIE, ~— V=)l aMidTT 2E (R EMEK) D&M (HMS Sea Mew) @
@KODTUW77—wmﬁ@$$%ﬂﬁ%%MwaémoL#L:ﬂﬁ\i®i5ﬁ
PR BRIRFERE DM R CORM - EAMTONBD L LV T o HEDOZETHY,
1859 FFELIRMNTITZ 5 Lo EERCFFAATE R LB LTI T& 77, B2 6 T2
LEZBND,

H O —ODFREMEL LTEZONDDIE, [ZLED T v | (the Queen’s yacht) | DS
ZRHIET D200 ERBRTH D, [HEOIT v M LI, 184B3FERDOEA TV - T v b
747 FUT « 73— (HMY Victoria and Albert) O Z & T b, WEENDE I 2 24
THEMIE. =AY v - 3y MIOZASM (paddle royal yacht) Th o7z, LrLZDE
Kig7 7 rxb (J828) HHHe SN DBIEORG IR, EENTORE 2L 72> T
7D ThD, BEOAXZDMEDEM T FHEICED b Z e, Mo TWed
DEEZEZBLNDEY, LnLZOMEICSWTE, ORI WEY2— L XD T R —
(the Llanelly coal) Z i35 Z & THHIET 5 Z LR TV RIfiO T LA 72T &7 -

—FICELDMEL T T, FIv—VU vy UOME LS., 1843 4-RF 51T 50 i
K DARDOIPRBERRE T TN 2D THDH Y,

43) National Archives (TS18/80), As to Smoke from Her Majesty’s Steamers on the Mersey.

44) HCPP, Report from the Select Committee on Smoke Prevention (1843), pp. 112-113.

45) HCPP, Report from the Select Committee on Smoke Prevention (1843), p. 126. 723, ZD I L &fEE L=V —
Uy VR LMD EFEERBEET 2 A R, 7300 —RITHE Y = — L X ThH DB IR TIERn2 &
Zgi L, HEERIIR A NI EEERH LTV D, ZLTIRY —iE, —ROARED bIRFEDIHZE
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EBEZDILD Db ERMEDEWVIBIEL, 0030 SR A & B CYrUERF O R 4
TR 2D LD HFMRAM T, BHPBRARERENHN - EASNTETIHATHA D,
BB BRIRER RO - BAMTONIZDIX, TvA7=T 87 -7 - E—FIZLDA
RMA L FFFRHTH O | 15 OARFAAE TIX, VER OREMERERIZD 72208 D S
BHBRZAS, MEHEHZASMICE Lo AROBRIUCEE L CTHEHER SN TV Z &%, Tk
R BVThD, BEOHMELMOLEIC L DBELFRAREREOHAE - AL, =
DEFEHRHDTZDIATONIZEBZDDONREYTHAH, WEIEOTZODIZHA S
TWHERG I EAIE, 2 2 TH R ERENEREHR LT, BHINLZ & EhhoT
DThDH, 2P, MEAIMTO L H 2 HMELIERVIRE K= (Steven’s patent smokeless
furnaces) D ZHESE U 72 [RIRFR D & 2 HAE 1L, HEDOFRAZMAHZ LIk >TT7 7
VAN ENSLST D (BT D) ZENAREE 2D . Za3BEE (ball-proof) (2D
BRDE L, ZOTZDITHIEBREKREOEANLIETH D LFNTVT, Z DR,
BHERGBRIZITA SN EE EOPHA B RHINTEY . 20O THEF D720
R S TOW BB BRI =05, MR ICB W TR - BASNTWeDTH D,

(2) Fx =N+ W+ 74 U7 LZDOHSER;ERTHEK S

19HACHIED A U RMENSRAET O, FEEFE LT OB RV E I o 7o
Blizs 5 —o2b b, BIEHTHEY LY ¢ )7 5 XD ENR, 1858 1
LML > TR ENT=FEHITH D,

ZOU 4 VT AR, TR 25 EZE B S] ORESICEEA L LTHEMm S
o843 DORFRTlE, # 7 U Uitk (City of Dublin Steam Company) D 555 Ui 15
(Managing Director) 35 LK OV XU 7 « B M 4L (Peninsular and Oriental Company,
P&O) DU (Director) Z#HHO TV AMTH VD | HOFKEHIREREIZRIEZR ST
BWT, BN biR~7z &30 BEHEBIERZ R I KL OYRBHET I R IZ DWW TR T ik
iz 52 1F Tz, MROIRMEKRET, MMARMEO KEL L TE, RETIIe FRZ >~
(the Hindostan) <°7"U > A (the Prince) ~DEANEREN & > 7228, 1843 I i Tlifp
e CHEE LM CHH R ik TuniesoTz,

ZDY 4 VT AROHRFHUEKREN, 18584, ¥ — U v VU TR ORI
AE Al (Assistant Inspector of Steam Machinery) T 5 ¥ 77 (R. Taplin) LK —>
~ A HE TR O FA (Assistant Chief Engineer) X 7— (T. W. Miller) 12Xk~ T, £7=

SPEF WD LR TN S,
46) Dunbar [1854] pp. 53-54.
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e+ v 777 v RS RS2 (Steam Collieries Association of the North of England) | 33
FO TR 72 LR R VRRE COME AR ICIEF IR O AET M A RET D2 (the
Association for consuming the Smoke of bituminous Coal when used in Tubular or other Marine
Boilers) | D /iZ k- T, dLHEA 27T > FIRAMBICH > TARDZ G TRAD
Za—Hy AN TR XA DTV AY 4 vy (Elswick) IZBW TSNS Z L

W2 >TeDTh D,

A SRRV IR, B2ICROND T 1 U T A XD
OB Lo THEIERIN TN D, ’Inbbndkoic, val
KENZIEI D72 L WENFL (air passages) Z i\ 72 HsHHAEKETH
AT RVREII 3 IR STV D, T OB RF MM TR, ATl
KBTI ZONRERNFREVIRE, 20 L EOBROATRCH D KD

LACE D LD RIPEEETCH Y | B RUE O KB T £ 7B

HEKET, —H#BIT Lk
T DA DIRMEKEIL
oto%ﬁmﬁ%é
Bk _7= X 5 IR
7. ¥KTRS Z
B LT\,

¥, ZORMERIZBONTIE, e LTUIBZ b EENRERThH o7& Bbh b

K TEGS (the water ~ heater, the feed water passing through the heater)

RPN IR £

bR THEAESNZ, £KKY = v b (steam jet) % - 7=l E (forced draught) %

B2 Fr—ILX-W: a7 LXDEERRSREK

=

=

B.

PLAN OF
C.W. WILLIAMS"®
SMOKE PREVENTION FURNACE FRONT .

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Hi#L : HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power
and Economic Value of Hartley coal, tracing B [ProQuestfL:0> 47 A R &L ¥ 1.
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K3 BEIRICKS1858FNEENE - AABRCTHERAIN-EBARE

N

RETURN __ COAL.

HilL : HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power
and Economic Value of Hartley coal, tracing A [ProQuest t:D 4> Z A4 UL D 1.

AHHNTND,

AHICE L COMEBEHBIX, RUICAOND L HIT, AIBEERLARFEERE Lo
TERBESNRICBT 2 b OB ETH 722, M5 (REMARKS) | AlICIFHIED S ARDLA
RACEE L CRONIIEET R COARICOV TR ENTZ, T TIClRL 91T, 2ok
BERNRDN B2 DB ORETE T Tlde <. EFTE Lo BmEICHADLME, T2RbbiE
JERE D R BB T-CHRBAIE O R B TIC B b o TWe Z LIFH L Th D, F DR
ARBHAE S . EER IO TIER <, BEHEIAN, T2ROBIERIZKIT 2 MEMD
MROIZDTH ST LIIEI ETHLRWVWTHA I, ~vFx /o0 THIER; BT 5 5F
MZEES) CIHEE IO DO E UTEm<FHMES ey 1 U 7 A X OBBL RV #HE
KER, T IR TIIEFERIEZ XS, EENENOZOICRAA SO TH S,

=a—N vy ZAVTORMEROMER, 74 U7 A XDOFRFVUREKEITHMER R &
QYREHRN IOV THEFI @ Wl &2 % 1 7o, FYRREKE ORI L TiE, Powell’s
Dufferyn <° Blaengwarn Merthyr & FFIE 40 5 B U = — /L X BE O £ fk, West Hartley Coal <
Buddle’s West Hartley Coal & L C Lambton’s Wallsend Coal &\ > 724t > 7T > RFEED £
RBBENDILTIZD, T 4 VT LA DOFEX G EE 2 ] T UL ALERE M E DR R T H
HERPRCE, o TIEMY = — VAR B2 DB 2 £ M5 2 & HHH
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=1 BEIMRICKS1858FENEENE - AlEREED—E

. TABLES referred to in RzpozT of the 19th Augnst 1868, from Mesasrs. Miller and Taplin.
£ ;
N No. 1.—Williams’ Apraratus for ConsumiNG SxoxE.
TABLE of Repetitional and C ive Experi with North Country Coal, and the Feed Water passing through the Heater.
Results calculated from the Iatent Heat of Stear Results calculated from the
being 966, as taken by Mesars. mm..mea,; and Bn:blrdmn. Tntent Heatof Stearm, being 9687,
Date Deacription e in thelr Reports to tom e Gl e sdpted by he mm:., e
~ : g
of Coal o Rate of Lbe of Water | Cubie Feet of REMARKS,
of of Economie Valae | ¢ TSt Rate of Total ‘evaporated Water eup«nld =
on the Evaporation | or Number of tba. "'"""""‘“ Evaporation | by 1 Ib. of Coal, S
) ) from 212°, of Caala burat _ | fom 60 per Sauarel o goo, ealculated catbulted from %)
Experiment. Experimented upon. | Fire-grate: b 11, of Coal, in pe;ASqu Foot of | F30 m;*?::: “*1 ia Cubic Peet, ’:M .w...mr 'r u;:::nl o =
ire-grate per remperature of emperature
| b of Water. o b per Hour. pes Hour. Ly 00°, E
- - - <
168 Feet. i Lbs, Lbs. . Cubic Feet. Lbs. Lbe. Cubic Feet. .
36 June - } [ West Hartley coal, sent from the) 22 1007 2651 w18 9200 982 9538 During these experiments the air paseages z
- i bs 92 ke W
3 Jaly My T a8 l 147 2597 w02 8843 1025 9164 _;’,’,‘,’;:m',‘z,,:l :E{,’:;',,’,"m"’ e e o |
> i
>
19 Ju .
iy Buddle's West Hartley coal, 22 1078 2400 335 7373 965 7641 During these experiments the air passages e pens F
2y - } from Woabwich Dockyord ] 22 0o 2342 397 7193 997 7465 and the smoke appeared to e wholly prevenied. - Thees | &
28 July - | % 1104 2842 352 77740 939 8021 aro comparative exjherinicots. =
Budies 1 e, di ,’ N This experi de u:dd;r rmine the evaporative | 133
uddie’s Hastley, direct from the ai
26 Jaly - eyt A w 1029 2749 379 8333 a2t 86:36 e o e “’"’"’ E
2
. | g Hartley, small, diceet from the
28 July { oty e frem o } 22 1078 173 251 5520 965 5721
20 July - | rWest Hartley irect from two o | 11742 3 5 747 ¥
30 July <[\ othwr cull ool | - B N 5 e o4 AR - e
3 2608 378 had oul 8406 l'p...,.,....e,..mxno \acke obacerable from the
chimney.
. [ st Barly coal et fom he| Duriog this experiment the ais d
2 August - and of the same descri 18 ¥ - - ’ uring this expe 7 Plsages were open an
l s numll two Srstexperis l!llt} 1166 2489 3718 6809 1044 1087 ':;“Toh completely prevented.  This is a repetitional
~

R

House of Commons Parliamentary Papers Online.
Copyright (c) 2005 ProQuest Information and Learning Company. All rights reserved.

gl : HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of
Hartley coal, table No. 1, p. 7 [ProQuest ftD 4> Z A I L D .

T5, £, HYU = — /VAFEDOARPIEA S ATt U, ALEREINFE DA R ITHERE /)
MRS REREERIE R E 2B R D & RBENROMEIZ SOV T ORED R < Zr o T2 UL,
EEFFEN R D FF BZELSHITIEXFN TN D & S ZIRRHN TN DY, Fio, Az KEICE
AT % KK (stoker) DI TIRREINCOWVWTH, U = — L AREFEHT L8560 2
REINDZEEFRNZ EBHLNITIR T2,

WEEELLIXEILIC, MEOHEINELZLIZERNS, HoBRSELT Y 4 VT LAXD
P AR E N ERRICEA SR STV A REE (Cramlington West Hartley Collieries
¥ X U'Bedlington Collieries), = L CAF— L ¥ 7 DL FH Z/3— | (the Expert) %1
TWo, WTNOHBEITENTS, Vo U7 AXOVEKEITITIETEEE 2 BUELS FR2) R 2

ALY,

47) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, p. 6.

48) HCPP. Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, p. 4.

49) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, p. 5.
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51) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, pp. 12-15.
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52) HCPP, Copy of the report of Messrs. Miller and Taplin on the Evaporative Power and Economic Value of Hartley
coal, pp. 16-22.
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53) AFF [1896]
54) i [1933] 1468 H,
55) National Archives (CAB 1/6/1), The Supply of Welsh Steam Coal for the Navy, p. 4.

107



FEpEREBEE] %95 (20204E1 H)

k% B & U7 BHERE R B 2 Aot E R B Ic & ISR SNz 2 & 70
FHOBEERIEAERRRENZIEA L ZOFEEFHEARAIMICEH SN2, 2
THY B 72FFIR, &5 EFEATOR RO 220 LRI REA ORI 72 F5]C
HoToZ LB DIR, Loy LEANESROFEN 19 A HIE L (TR b ZEF L
SHLZZA A, HILWEFEIFCRBORBS T2 A 7 b —BEERESTNDHRNT,
B H 5% < D D LI LWEFLEIN - LamOBRICRM - RAEMHOE T EH S
NOWRLEMAL LN TIREND, ARETIY BF72 X5 e R&iG % () Bk
DI OFA, BREEICBET D IO HAMT I, EEREBIC A H D 72 I LR 5 I s
SN D, FRIEMETHIOOEELRTEE LTI NLENN, TOY/mEENT
AR/ Z EIFARBRETHY, IRLTEE LW ETIERNWTHA S, Birsh b
romBESCEFEAOTEMIT, ZRETICLHE L THEICRHFN SNDILERSH D L D
DD,

108



19 HERCTIED A % U ZYEHRITIS U D HE L Ik Hil O SRR OREEES)

X#R') R b

(RT3

RHEEZ [2003] [PEREFMMIA XY R281F 5 KRG ME—1821 FF [ARRUWA M EREE] & Piic—) T
SRR 56944 7,

ARHEEZ [2005] T19 AL HIED A 3 U R IZH51T 2 REWH Y E—1844 4 [HFELL IER] 20 < o T—J [
LRkl 51880,

AREEEE [2010] [BREEHIE & RRFEAIRE E—19tife R 7 o Ko OFFEMIERS & —Fpl & LC—) [Hha®
St #255.

ZFENAL [1933] THJERT L EB O ORMRERE e s bEY) | TR EEE] 55135 5,

N T [2016] [RFFHE & ig] FHk L,

R [2018] THEIE FHAT, FHEEIXED X D ICEFEHIEIC o7 TRICHMS 611158535,

AFhE NfmaR [1896] TVHARIRSAHER] S A5,

WSkt [2016] THEAARFEEXRA 7 L 208Kk [RREFHER] 1165545,

AT [2013] [HAFFRIMEE L F & E gkl A AR EE L,

g 551E [2008] [FfR THRABRA TERIGHE—FERXEMN O v F vy —EET—] IxVT 7 ERE,

FEHWSZ - /NEFEEN fR [2012] [HIL & REFBERO R — AT R E R ITIR E o T ] AARREF
Eas

RS [2016] THTZSHEE 3 & 22l ) ot RAEREL] A AR R

(RRSC3CHR)

Crowther, J. G. [1965] Statesmen of Science, Cresset Press.

Reid, T. W. [1899] Memoirs and Correspondence of Lyon Playfair, P. M. Pollak.

Dunbar, James [1854] A New System of Naval Warfare, Mechanics’ Magazine, No. 1589.

Mudie, Robert, con. [1841] The Surveyor, Engineer, and Architect for the Year 1841, Wm. S. Orr and Co.

Lyon, David & Winfield, Rif [2004] The Sail & Steam Navy List: All the Ship of the Royal Navy 1815-1889,
Chatham Publishing.

Winfield, Rif [2014] British Warship in the Age of Sail 1817-1863: Design, Construction, Careers and Fates,
Seaforth Publishing.

109



