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E. W. Clark’s Chemistry and Physics Classes
At Denshujo-school of Shizuoka-han

—— From His Letters To William Elliot Griffis —
Miyuki KURAHARA
Abstract

E. W. Clark (1849-1907) came to Japan, and taught to the young sons of Tokugawa
samurai, Japanese students, Chemistry and Physics at the Denshiijo-school of Shizuoka-han
in 1871-1873. He was a first American science teacher in Shizuoka-han (Tokugawa-han).
Katzu Awa of Shizuoka-han samurai wanted an American teacher who could teach
western sciences and had studied them in university, and he asked W. E. Griffis at
Meishinkan of the Fukui-han Hanko. W. E. Griffis recommended E. W. Clark, who had
been his classmate in Rutgers University, to Katzu Awa.

The aim of this paper is to explore that E. W. Clark’s Classes had contributed to
Japanese science education in early Meiji era.

He taught western sciences by laboratory studies and experimental demonstrations.
His classes were much exciting for the students and the officers. They had showed deep
interests in the new classes of western sciences. E. W. Clark had learned the practical
methods from Prof. George H. Cook of Rutgers University. He used the methods which he
had arranged for Japanese students. His classes were very unique in Japan in those days.
And his teaching methods were the equal of Europe and America in the science teaching
methods.

It was one of the pioneer classes of Chemistry and Physics that E. W. Clark had
taught there in early Meiji era of Japan. It was influenced to Japanese science education
in early Meiji.

#—17 — F ! E. W. Clark, experiments in Chemistry and Physics,
textbooks of chemistry, laboratory
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fzo Lo LISBOEMRLIETEREXF - T D
A== PR, £ = —VK¥, FPHF—-AK
FhET [ERLTWS] SIXVWZBEETITE
P o te, B A4 F ) R THI869EI B &
Huxley & & - TEBRBIZHEF L EHIND X5

el



E.W. 75— 7 0%B2MFIMTREBTCRT HELEOEE

Citote, ®r 5 — 7 NERYE X2 AL [H#E
DE] EFLALEOHPE D EFHE Charles
Loudon Bloxam ¥ [FEBRETEEENZELS T &iT
BRCL->TH23DULECAEZIRDLDOTH
5 EEBILFEEH L TS HAMEIERL LS
KMDONTWDHIESS | P LS X 53T
KERC & > TE XD KAZEDOH TIXEREFT
DEHBVEEIND IOCH I ENEINRT
Wa,

[l U “Nature” 38 R &1 5 BABEHF O
D FHED S hmMILROBHmERLTW5%,
[ChE CERBFOMBEER D AN LS L LT
Kl ZTATREYDOBFT T X - TRT S
T, T LeMBIFELNIHE—DHETH
5, RECH L THEEROERELLLRWTE
7. GBI EKY, BEASLKRIC L > THRD
CakllvHE x5 2 HRE LT HIE
Iehisu, ] FREAROBRBER AR TR HIC
i TEY) CTELTH - LRECEERL ST
ELTo [EE] BEEHEE L THFAI LT
B, TN D EER L3RR (laboratory) I By
THEEB F T 5> L5 (experiments) & Fffis 4
fFEDRITITS ﬁﬁ?%ﬁﬁ (demonstrations) T & -
fro TR HE (lecture room) IR \WC (B4 %
M2 EE (lecture) THZ LRHFBEOEBE (
recitation) & IZRs > BFHEEL LTHBEI N
T, 25 LictROBILEEHT OHEIIC
BoBEBETHoIeh DI X HARTHD RS
ERE TOBLEHEFHE S “Nature” ¢ [HFEHIET
5] LELHEINIDOTHA S, B0 hHK
DERBZOBENERETHD DA &0
“Nature” DFEEFEDOPFTRKESHRY LT Hbh B &
B 5 EEMYROBE(LERT ORI & v
RLTWBDTIRELA S5, TOX5C 75—
7 DEBEIUEEDOT 2V HR0A F Y ADHELERK
BHoOBHETHEE—% L, EEMCSEENTH
FEETH-TEEZ LD,

H21 T — 7 H MR TfT » It B LD
BEIEAROB(LEHKEF OBEL OFTHE L
DNFTRIZE T HERENRMECD Lz
ol

75— 7 XEHIUEBROKE CEELME

FEDBZ LS R ER TERY

P e BILERE BB IR AT oD

THDH, B FMErBERCRIER LCEBSE

TH5 “Barker's Chemistry” 1Z18774E (BH¥A10)

L 18794 (BAHR12) WHRI (LD HERIED

A L&h, Thbiz THBORMIERD

t%2ED 5 HLTIIKEDOE LD E XN FHD

BUWERETHEVS, B DI SICHEHRK

TEERNSEINT VLT 2 U D DRFD

L¥BREEL 75— 27 3RETHSDTH D,

BEE R IST2HEZHIN Lk, R ERE(LA

BHRCEDLhHPTHEI LI ThEhiThbh T

W BB RXPREFO S LIS,

FORERIZV 7 4 AR S5 — 7 LHIVEHEBRT

BB L, FlELOFMBORFTH -T2

CHEHL LT, ThbO%EROBEFEIIREN

CHRETH LD, B L LA 7V

Ny FOKEIZ X » Thich & ER—BIRER

DEEFE LTELND Z EIient, 725 —271F

HRIEBAEEICT 2 ) b TERLBHRLE

S THE 5 1B AR E WD IR i S EBRCRI T

HEEIZTRNTHEFGEARL., * ARFER CTH

22 12O HFHCRAIIG UHBEBENEFOE D

BB TX OO X 5 e HI LT OF L

HEY T TORREBREN I HMNE EEOERED L

Y > THDTARETH-TcEEL LS, £h@

2 BERC BT 5BILFEHF IR O W FHE

LisbATHAOERW L BLEHREFTO—

DHFREETH o Z EMNELLFEMINinT

i bigy, &

=3

1 EW. 235 —-2131849F =2 —»v 7
v % — M @D Portsmouth T4 F Htc, Xik
HAERBEOHWETH o7z, 16K TT T
H—AKZELCAFE L, R EILIELIE
HTE.W. 725 —7] (IBTBEVKEA
D) CEFELLV,

2 73 —27IX18694E 5 F ¥ — A KFHEEHK
Vax—TOMERCERAN, TDEE
7V 7 4 AbMiE S5 — 2% RIAT
g—m .y RETERELAL, ZADHKIZ
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T - TR T,
s TW.E 27V 74 AOBHERFHE T
BO2EBEEH], BREFH KT S
K] O#ffk{t) pp.491-516, 19964F
W, SEHKR, (HHFECHTHW.E 7Y
7 4 AD{LERE], REREEHXFRE,
% 3%, pp.1-10, 1995%F
“An American Teacher in Meiji Japan”
pp.58-60, 1976, The University Press of
Hawaii
BB RFHEFRICESL27T%E, pp.25-48,
FIA () (B s KRR
OEMEE —FHHERT EBERFEREB
LUOEMRBNEREHOLELT—] (1965
E£9RFD, TEAREREBFOEE] (1976
F 8 HTD
BELIERE TREVKE ALK 19764
FZHRCIHEE EW. 25 —-2% [H
RIZBT HAEME L ER] —BREELER
—J (B ZzFEHRKELESR 2 5,
pp-139-194, 19554F), [@ [BAYBEFR D &I
moEY] (AL FEHIRFELEEI S,
pp.45-92, 19564F), T&#MFEM RN+
5] (1971, 2) D1 RlISzHisE —#
MEZHDRLEDILHT [EW. 25 —-270D
HE#] (pp6-13) ¥HH EF T 5,
KL TR NEEZY THFEHREL]
(19324F), U A P HELTRIUAFES [§#
MERSECAEAEKM 2 7 — 27 L&AV
FESZOER] ([ & HHSRIEPE
$29%5, 19814 e & H %, A. HAM-
ISH ION (% “Edwrd Warren Clark and Early
Meiji Japan: A Case Study of Cultural
Contact” DN TZ 5 —213 797 4 A,
2= — v X (L. L. Janes) &I A TI18TOERIZ
BB )V A P BERDRIELLE
BW7 2V BATHABHELTWS, (Modern
Asian Studies, 11, 4, 1977, pp.553-572,
Univ. of Sheffield, p.557 HiiE 1 &R)
AER MEE ieetsn&k IUREE,
NACEABEER, SObREE, MMESREFIINE 8 4212H
5H] LB, FXXZ5—-7BHEBE W

_9_

10

7= (Shidzuooka, Feb., 1873), [Z #iXM4KFHE
HoHREL LCHIBIIFEE TR L TH
fidhtuws], (HHP2E F¥EE=HE
gi] p.234, 1984%F)
RIBILAZES [F & SE VS E AR 7
S—r LBV FRAIOYE]
HEEE T8M¥ER s 75— 2 %4] ((HB
R R4 H 5pp.18-25), A [HO 7~
5 — 7 SRR DOWT] (THIERMR BRITE
=H%, pp.9-13) HFHELE R 2 7 — 7 i
HBEFR TBERZE] CFXrFRELI LT
KEFEERAFH - &, IHIEIIEK
B L TEBEERIEEANVE TG LNVE
& COWT TZHARARKCROEREXE W
Too e MLTZ%HATES LECHA
Ung weeees WEEOMHG 28, KDL FIT
ZEBIh RO BB BB LD ThH
5] ([HIEREA) —H%, pp.18-19) & 7
S—I7%FHMAEL T B, IeBFIHIELZ
Z DI E D YHEFER L,
BEZETOZRBERBTOVWTIRFREI L
TEIN, HEARHTHD2 7 - 270 ED
IO EEMEY L, FOX5CB{LEEYH LK
i 8 BRI BRI OV TIZ E 228 5 5
IR TWigw, ZORHDBEWAEAH
MOBED T r €t AEWSNMCTH T LT
EHIOERBRY AR ERELHAYE
bhatBEbhsd, X7 35— 72BN
D7 T/ ABERESEL T, Thbhadic
EERCRT 5275 — 7 0RBEHOLKE
BOMHIERERLREETH 51O
TIREKRDOBELITPT D o,
RO [E R RE R
gk (B +_RAH, m&F,
pp.147-161), HAEER (GEXEK) T9EF
HIFEAMATE) | FOERLHEF T >WT) (BRI
AFERAATD, #iBELE TBEXALREFTO
BE) 2R
rkZh > DEMEIZT X T William Elliot
Griffis, Collection 1859-1928, Special Colle-
ctions and University Archives Rutgers
Libraries (A FZ ¥ TORILDOBICEHE -
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E.W. 75— 7 OBE¥RF A REBTC BT 2 BLEORE

TGCRUL &£95%) CFTREN TS, £D
TECIRI8TIEIOAITEA T2 2 — 283K
SEP£ | Great Republic 52 HRE L1182 —
bl AREXDERT, 7V 74 AN [F
EOH| EFLLbDbEENE, XHD
AZDEMITRTIS -2 HI V7 4 A
PTDHLDTH 5B,

HAZERER 1,

M E#E183T

M F#E183T

E .2, 1907, A. HAMISH ION 2 &M D=
BT L BER¥ER THEDFRE (Western
studies) # W B RECE D AhfcDid [H#IE
DO KA, (progressive spirits) & KW i
B> T\ % L LT\ 5, Hi# Edward
Warren Clark and Early Meiji Japan: A
Case Study of Culturai Contact’ (p.562)
B/ NI 7 AR ABEERCITLAIK
SFPH—AKEDIFI—~RAI —NT2
EMEA TR, BEE (B AR
IO ERBERERCIEMBIL, A
JETTAE (1860) EATAHKRF + 77T v &
LTRERCE MR, 72V HCTERH
whotc, [LEE, BRERRE IBEhe
%] 12, 19714, YEER

1871, 7. 25, Griffis’s Journal, [BA¥E HA(EER
) (FY 74 2%, WTFE—R, REXHE,
19844F, pp.223-234).

25 —21 27V 74 ANKRHEHTHETCR
ZYV7 4 ADFEKRE B HARCTER
W TEDRbOMERRD] L LEDHKK
TE—AL LT\, ZTDRDHT Y 7 4 ALZ
S—7RS b LVERATWHELTY
feDTH%, M [HABREROEILFEH
(i Edward Warren Clark iz oWT ) BHE K
BHRE = . — AK18%, p.2, 1997, 3
(ESME ST, #MBES) £ 1MLE%E
58, MR K¥MBENEMSEZIE

1871, 10, 17. GCRUL.

1871, 10, 17, GCRUL.

EEmO [HA) X Lk, Pk, Lk
whhh, EROARE [RBEA] 2 [

@

@)

@6

@0
8
@9
60
6D

., EX, B, &Y%, B, ®M¥, &
B, (L%, (bEREER, REXRYE, AME
B BESTEEIRTVR, (FiEEILA
THAERBEEOEE] pp.320-321) 7ok
MEEAT] L5 SEXEMTORATIZC
BdISERCAGCShI D TR 58
T 50 OBWRTHEbhTED, HARAET
B+AMFORTHOEFRS (i) THD
T [=E] »EEEFAE LTEbR,
(AT#BILA pp.137-140), [=E] OHFL L
CEFAEREOWTIZDSIDTHEEL
o,

BRAHRE— [HROER L ROV
(TR £—-%, p5, KIElL,
127],) KZRiZ [FRA EBENE—] LB
TUANEBZIEHEDOHFHET T
VT 4 ADEXIFHEFBRBEDITNED» -
-, (E3) B,

M EAZREE— p.5., FRIUARER T [ M %
DITIS - e XHBORIL, BFFOZh ML
A SHLFFHE, Hio, BRI LE
oo BT —/NERE VD “KDOH
B RHINEN—FFCHRDHIERLEST
FHRL 2D THoEWV L X 5. (H
18 p.119) & Z OB OBADOBERIZOWT
HE LTV 5B,

“Life and Adventure in Japan”, p.41, 1878,
HHESCERTR, 7o35 R3O T1000 A3
4] O RIBREE (EEW. 25 —-2%F
FEACRTBATE E&EBRI T 1100
Al (pl174) E ¥R TWBA, RITIT ‘nearly
one thousand’ TH» 5%,

[ E3# p.42

[ =& pp.46-47

M -3 pp.47-48

[ & p.48
BROTLIERFREHF AL HERMD
Fiohhtc, B, KFEmERL, EIFRT
20, 75— 7 OFREGD LB TFERN
LT o e, (BISBILUASESR, pp.144-
145) HieonWT 275 —22 [F&RE-DOB
KIADDOBERTHE—FBTFEATY
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foo wreee BARBZOMRTH LWL 5 #
&, BHOBEETORDOERETIIRIHEL
FHEDBRBEE AT BT HBIT L b B
CHEHLHB LTI hico THEDOHFN
ELWdDisoto] LRCELTW S,
(g7 # “Life and Adventure in Japan”,
pp.38-39)
1873, 3, 18, GCRUL
1873,9,22GCRUL, 7'V 7 4 A \BIFBE TS
xR FIRRohin,
1873, 3, 18, GCRUL HAGETOR H A IZ AL
WEINTWT,
75— 27 DELBINC OV TR (5
F AR B # N Edward Warren Clarkiz D\
TJ, pp.2-3
1871, 10, 17, GCRUL.
1871, 10, 17, GCRUL.
New Haven, Conn,
SR THWAORBERA¥EB S REER
B
1871, 10, 17, GCRUL, A. W. Hofmann
(1818-1892) i = v F v @ the Royal College
of Chemistry T= — /L % — L DORFF%E Li-{L
2% % ., ““Hofmann’s Chemistry” & & R .
“Natural Philosophy for Schools” (By
Dionysius Lardner, D. C. T.) D 18694 D %k
545 “Dr. Hofmann's Modern Chemistry
Experimental and Theoretic” & & 5 24 43
BEEIhTW5, (LFEDAFEL DS,
1871, London, 7s AR (58¥ 2) THW =D
X TRPRER] OBRHEIBRS b, BHETH
U7 4 ADHEE Wykcoff AZFETHWTW
TEHMINADLDTH D, BHH KB
BT gk
Charlse Loudon Bloxam “LABORATORY
TEACHING or PROGRESSIVE EXERSIS-
ES in PRACTICAL CHEMISTRY” A X
p.1
“Musspratt’s Applied Chemistry” i3k B T5H
%, “Roscoe’s Chemistry” 12 “QUESTIONS
AND EXERCISES UPON THE FOREGOI-
NG LESSONS” 2 A L X HNC &R IC B H

@

nhtuwnsb,

Roscoe i3 THENFIEDOHEIRE Y BB T 5
TERTER IO CHMCE L, FROKK
RIhfex 7944 X HE LichhiEiz
Ligw] (p349) LB XTW5B, T hid
“Barker’'s Chemistry” & 7 - CTRIEIEKR
CEELEDHLIR TS,

1871, 10, 17, GCRUL

Silliman 2 TikdhRE [19HFE¥ X2 v ¢
FNNARAT = VOBILERE —BHEE
WML OBb Y ©t—] RELEAE
FCEE 45, 19964FE) p.16 (3F42) R
7Y 7 4 ATHEFECTHLBDTTCKR TH
KANCGL DR T WLEDOHFIELYEE
W] ERERIZUD, (AEME THHEHE
WETHW.E 7'V 7 4 AD{LERE]
pp.6-NFhrf-7127 5 — 271 Tkl (K4
BILUEBD) PHALL Eoieh, Histohi—
ARGBREL TV TIEDL LWk (HFE
E) OBRRCEZNERS LItwWEE>Tv %
T, T L THEZ NI X » THADORERRE
#f (the scientific mind of Japan) 23 K& E
IhbiErS EEFELTWB] (1871, 10, 17,
B2 5—28M) L7V 74 2A0HEELYE
CAHELTWAB T ENLHBTHEZ 5 —
ZWMEEBE LT 7Y 7 4 ADHEBIEN
HRHEBE I h e bffuvicnweEL TR E
Bbhs, (HiBES8)

75— 713 2 — & (classical course) I Ff
BLIEAL, 186THEIZBI %P T ‘Enters
Classical Course” & L TEBHINZTDOHFED
% T i, (“Catalogue of the Officers
and Students of Rutgers Scientific School
New Brunswick”, N. J. 1868) & 7t & Iz
‘Enters Classical Course’ D& g3 772 — AT
Db, IKIEL 75— 7R DB BOFECH
FELTWIeh il ED L ZAHB LT
Vo 1869FEITIZ T ) 7 4 AL & & HITHEKAY
1Z1% B. Sc. (Bachelor of Science) Tl 7z <
A. B. (Bachelor of Arts) DAL E#EE L1,
(“CATALOGUE of the OFFICERS and
ALMUMNI of RUTGERS COLLEGE”, in



E. W. 7 5 — 7 OBRBZHF A REERMC BT 2 BLE O3

NEW BRUNSWICK, N. ], 1766 to 1916,
State gazbtte Publishing Co., 1916)
“PLAN AND COURSE OF INSTRUCTION
OF THE RUTGERS’' SCIENTIFIC SCH-
OOL, RUTGERS COLLEGE, NEW BRU-
NSWICK, N. J.”, p.29 (“Report of Board of
Visitors, Agricultural School of New Jersey,
To The Legislature, January 19, 1865, 78 Z
AL ‘Ist Report’ THH EEEXRICEZ Nz
Shtwb, GCRUL)® U /L 1318624F [ I
BB WIEEROMNNKEYHRILL LS
LA LT, —EDEEY EHE T
bxbitEdlER] TEDO [HEL
7= & = AL, scientific &classical D HHEH
BIFIWIEA D, BFELWD AhT, B
Ber L TR E2DHETH-T, BHE
FE#R @ F 26 1 liberal and practicai educati-
on T ERERE LT ), (HiHBE
WIEHE pp.26-2T) = 2 — ¥ + — V=M TWXZ
FH—-AKFIZEAIRI,
CHIZEDREDHIV y PDI Y F a2 T
AL KELEDLBI LD TH D, 7
P — AR 1 HE 3FEHEI T 4 FEH O
KETHoT, 1 FHECEETNERER
3RtELS 6 —TRIE (B 1%¥F0 1 FHD
AZB6RE) KWesxt, FicRTLRAFE
13 Biblical Recitations ® X 5 7e5Z#&HFHH b
Hotoh, WY, L%, BB, RXELLER
KREFIZBIT 5 BHE & Modern Languages &
LT7 5 VABEBR N VERETH T, &
DL EIZULD TEIREH H E (elective
studies) 23 A I h (B 3FEFD 1 £ HH»
), 57 VE, K¥, 7IVARERLENR
REBE LTEIr, ERR¥EROD Y
* .7 ATRERBFZFELEORT, RH, %
fl, 75 VA, BE, VY2, GLHE,
Draghting, B/, #4 (Mineralogy), HE#
2  Line surveying D118} B & EHREHH IR
¥ Hh Tz, (8738 “PLAN AND COURSE
OF INSTRUCTION OF THE RUTGERS
SCIENTIFIC SCHOOL”, Courses of Study,
pp.30-32)

G0

BIzE2 5 — 27 DEEAEZ Y 7 4 AT b
H—ADH 3IFED 1 228 (1867 9 A) »
% George H. Cook 1% (4%, L) D1t
2OBEYZT, 1A LEXNLFO12H
iz 1 R R SILEORBREYZ T C
EpnE¥hTw5b, (BhE Griffis's Journal,
GCRUL) # #- Cook ##%% David Murray ##%
(K%, B b ATRERO H.O
i, oIV CPOBEFTALFMELT
Wiz Z £ College DA VY F 2 5 AHER
bREBERFELYRETILEERLLE
ERPbIHEAZDHCE L TRKROBE
L, BT FH — ARERR
William H. S. Demarest “A History of
Rutgers College 1766-1924", (1924, pp.
413-414) # &R,

1871, 10,17, GCRUL. =5 Lk 2 5 — 27 DR
TR O MEMERE] (KRE
8) LLTEELESTDTHA,

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL. KiBiZ KB E A (Z7s
dHLLE) DT &, BIPR2EIOAND
LA, CRERFRCEAERNE L
LTEZ2 LT OBBEFMHTI V7 4 ARFE
&5, BBBROGMC X 5B FEL LT
BHENST AV D=2 =Yy — v — N
DRFEIGE I h, BHEERfE AR, 1871
£5 BITEAZV 7 4 A0 BRI [SHD
B ARENFRTE R, X7 2V HFER
HiEint, o RIGOE MR A 12EE
7o) (WF3HE— T2V 74 2 EBHI p.206,
BHEMBLHE, 1979F) LEhrhTW5,
CORBENSRBEBLELL KRB F -
IWERE L 7Y 7 4 ADFEOWH I OKT
EXTHAS, Bk, IWTFE—T7Y
74 AL BAR—BEOREMEEVET oK
E A—J pp.262-267, 1995, 4)
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1871, 10, 17, GCRUL., A Zf&iC 13 K¥ D fiuic
hY ¥, N, %A (Albany), E&J

(Troy), New Brunswick ® HA AZEA KA
Wiz ThkATe [ifEDD T VEY ] &2
7—7REL, FOBKTZREVLORE
LicEd s,

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL.

1871, 10, 17, GCRUL. #ifE & 7 5 — 7 H &M
FIVITREDLDERFLTWE I LT
ey S|

1871, 10, 17, GCRUL. 7 5 — 7 DR HWZ
oo T NENIBER TR MREE
WTuie,

7YV 7 4 ARXEBARDHFLUWEREZALTIC
F(HLIDOTHELHRDD LT CRLDT:
VD72V AR FY) AREHECREDOE
X# Liciudicbish - fo, iR (87
T HW. E 7V 7 4 2AD{bZHE|

1873, 9, 22, GCRUL.

Josiah P. Cooke, “Religion and Chemistry :
or Proofs of God’s Plan in the Atmosphere
and its Elements” 1864, Prof. of Chemistry
and Mineralogy in Harvard Univ. AZE X%
R, @ CEZ0#FE “Elements of Chemi-
cal Physics” (Josiah P. Cooke, Jr., Erving
Professor of Chemistry and Mineralogy in
Harvard Univ. Boston 1860) 2% [BHHfE| ©
HEA XN TERAFTINEHECE I AL TY
5,

1873, 9, 2, GCRUL.

1873, 10, 7, GCRUL.

1873, 10, 7, GCRUL. 7'V 7 4 A% Tyndal’s
“Heat” #1871 5 A13HWK FA TV 5, Hi
BUTE— 27974 2EEH] D Journal
of William Elliot Griffis, 1871 p.19

1871, 10, 26, [E & p.60

1871, 10, 30, |] k& p.61

1871, 11, 8, [ k& p.63

7Y 74 A Er (1871, 6, 12) TH
MEFEh b D “Prof. Barker's Chemist-
ry” wKBIHEYL, [TE5REFRLAAE

(&)

()

(@]

IPEE->TELY] EEBLTW3, £
B s —2s0&EfM (1871, 10, 17) »#7Y
74 ADFTREL DIXFAEILAI2ED Z
L THb, “Barker's Chemistry” i2E# R U
CZADVEELREHETHL LRBL TV
feZ kiTis s,
25—=2E7 Y7 4 ADBILFEDORE LY
BRBEECHTHAEDOE X HOHEM &
BV OWTEERFIROFELE LI
(VA

B EHIEE FMERE 7 7 — 7 4]
p.20

BB M9 e v FSANS R —
NOBILEEE — R EERIHE & OB
bhHT] (p15) D (3 BB

B E (BB E—T - T VA —FDER
— (1869) —J (FP=A +~VY « ~NTRY
%, tFAlE— - EHBR TEHEFH - BER
H] HRREHRZEAEEIG6FE, pp.8s-
100) :
“Laboratory Teaching or Progressive
1869,
Preface to Second Edition, X,

Exercises in Practical Chemistry,
London”,
1871
Lancaster, E., “The Representation of
Science at the School Road”, “Nature”
Vol. 2 1870, 10, 27, pp.509-510, AFHIL& D
WTIREHIEZ 1870FER A v 275 v F
T BLERE R EEE—1869-18774
D “Nature” ZEDO RO 5 M1 ([BHFERB
72] 19954F No. 193, p.22) &R
BLZEOFEIZ B TEZLPOHE (recitati-
on) ILEBRMNITWET S5 Z TRy, ER
BERLERBSTERERDDHLEEDLRT
WBDTHD,

18724 8 H29H fF® “Nature” 1Z Griffis ®
% o 128 HE A ‘Griffis Science in Japan’
(From the Iowa” School Laboratory of
Physical Science”) £ 5 %14 PV THEI
nTwa, ZZix M (Fv 74 R) »H
AREZOWTHRTWBZ EZIZZT AV A
EARBEZRUTHS] LiLdhTwb, &Z



E. W. 75— 7 O&M2RFAREEFIC BT 5 B2 O3

ATERGEDTETIIARR, &, BF, &
TERZTEHARARZOEE TR TWS
&, ZDSBEIINFTTRE A Y ADE
ffi, BHTT7 2V AIADEHTHLEINT
WAENRZNEFTRTERLIELLHANTS
LR (B OHEX (7Y HA] D
SHRDE Y THA S LEbLI B,

75— 7 3RREROLERME LTEE
L7V 74 AL EQTEREF-{LFEER
Hxt, 7V 7 4 AORERERTORECD
WTILHR TBEWAEAZKET W. E. 77V
74 ADBBEEH —FRFERC KT HHE
rhbhic—] (BREBF¥SLELLLE
pp.1-14)

ABO—H THRL¥] (KBEBESERE)
& THRLHER] (RARFERR) OBARL
Shickws, BRE®, REEE [9A%)
HofkzE, ZREBLREESE], [R¥EELH
72| No. 196, pp.225-233, 19954

5 LI 4By o rh REBFEIT IR MR D#E D
HEe LT TEEF/ FIEIHm=/ IEFR
A, =YV =frvab| ZighOk [ERF
Bl wWEaoTiX ErFIRITEAY A
V] R B EBER I L, HiBEEF
& [HBrERo®Mms 7 —27%4) pl19
AT R [ 3R BB B D B Ak % B Em
Edward Warren Clark iZ-2\~T] pp.2-3
fel 2 ThpARERECOGERBEBERETE
DIAE HDIXBTE 5 (1872) F DO EHILIER

DT LTHaH, YREHRETL L TEDR
T\t v A 2 — (Roscoe, Henry Enfield :
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