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B ORIEE

§1. K@Y

Hrftvbau kB ERSE, i BATE £, A LM (lumin-
ous body), SFIEIR(luminous source), Ui iR AT 7 42 8
—BEF, BB AS YEES (luminous point), FLRREERIEHIMHAR, fu
JARRMATEDS, AN RNOERH LB ENTREY, BBR
MR (illuminated body),

AR, B, DRSS, AERiEangie, BaEV
(transparent body), 40K, F\@B%H, Lt RIEENHE,
FISAEBE (opaque body), XinAKE, BHEE, 4FLH A
WEREK, WMAREAFERIEE KRNy, RELERN
(translucent body), RI—#/EMkiRe, LB ENTRHE, A
BB, ARMAR ., RUERA AT & FlmKESEN
g, A HIEER K, O 208 B, TARER m e BSEABRE

(1)



2 i W L

BB, B S0, BRI BB ETRL; A B0,
48 sk e AL, BPEB R IR,

§2. XahiEHREIE n

KAk BB R, BB RN E. R AKE, LMK
LB P, BB 19514 E (homogeneous medium), 4fE G
BRI R AL R 0, B — S VRS, S0 B AR S AR
oAt B A KR JUEITHOR R Lhofg PR, 6D
B R ORE AT, LB ERSME D, BiEBRE T3
%, S NAYE LB GHE (rectilinear propagation of light), A
HIE TR B B, FEARPT— 5 A FRIBE R, YT —IA K
ey, BB EHR (ray of light), FLih —JGEsm % /%% HAIEF
ZERR 1T5E  87 L AR A0, B S B #R (divergent rays),
FgsERE IR MRHEr 2ok TR IMBT0, B8 FMT
FERR (pavallel rays), B LARE T 7BE, BEMRE He AN AR —
BhEY, 7305 IR 4R (convergent rays),

§3. &

ﬁj’ﬁﬁﬁ"lf‘ﬁﬂﬁﬂﬁtf*ﬁmf&, R R By AR 1 1 o &
B, BAET BRI  , AR R D), ik —P% 0N 40,
T ME E(shadow), BV EEFAN 008 SER, &
KA A A E. $anf@ 210, 08 L 45—,
S LB TR B DI AB 3086 riR 0 e, WS 4B



Bi210 &
B 2 NG ke A SR, AR, SE 2 R0S, RRETA S A,
W —HE R, IR RT R MR, el
B, FYIH S, TR I, B h A B 5
AR BTG, e R, W AME TR S5, Bl 211,

e g
el

b'

B Aipsdl(l)
LU BEkE, AB BB WRs, Mt EIER D, @R CD
AR, SRS RN, BEAE (umbra), REHFE,C'D
BIIRA, BE ZBDER Ak, MRETRNY, RBEPE
(penumbra), 3 55 SRS FuasRERS KRy, RIBTR A R RV, W~



4 CHRE R ER(Z)

BE SRS T A8 5K, REERVIMSENINE S BEE, AR

B 212 Apmap2)
212, S AR B—HE0, HA SR aF LY. R RE
SERS IR, TR AR, (RAESEEAL, (1B R .
§4. BEaFIAE:
Hfih (solar eclipse) #5H ZRIEITIATEABSHEIR—E AR
Fy P IR RS A5 BREL MR By K06 , TAME H Bk 5 09 3% h Bri
MR ([E 213), Rﬂﬁ%ﬁﬁ*)f&ﬁiﬁﬂﬁ%*%%%ﬁﬁ, 56

. B 218 A fihrn A AhAYETEE
208 R BB R IR, BUR KSR RE (total eclipse);
e AR E LR, BB —8S, RSk



b 0051 ]

fy{Rak(partial eclipse), & ABRMABE S, i AR Bk
BIAE, B —EERS. 5 IHERE A T WO AR &R s i IR, R i b
ST ERR 5 , W DU KB 0 R @, Wi A8 R AR
e KB E ik (annular eclipse), B3h (lunar eclipse) 5 #)
AT f&zxzxr;@m EROGH IREFRER AL, R A ERIATE IR
WP PR SR B R A F G, HEDR A S A 2R
AR K A @fﬁﬁémummm
§5. §HILG

(6001 WPRRARAR LR Sr—/ 1 I, 0B PO B RRRAOAE 7 80 5 1
214), L5 ERRBIL — KBRS BB, SRR H AR, 7 AR
L, g — b IL, TR RAUCEBAE iR —-CHE . B ML
89— RO A%, SHEE LR FTHLI S S ey Bl S B

JUH1 B §(object) {4

FH Ok, BE R B I
AEgralE AR EE
B EREe % (image),
. EHRRENR R, 58
— /L, /LR AR
1%, BB A&HILE (pin-hole
image), fu —PF VLK B2 HTLER
—§L FLIREISER, FE A HFLAZ 4858 (pin-hole camera), $1FLIRHY




s TH_RPeRRz) |

i

B2k, VR4S KT R UBRI AL, A0l 214, 4§ L COD B 4568
B AR, AR IKIA BUEAT, C BHEE IO LD, RA BESHL
H o, BS5TREE LR F 85 D St e iivh , /k RATEASHL
9, SRR L0 B 8. # OD [ #5500 6ER, AR SRR
b, TS R 00 6. SERB A o BT MR, e RIS B T,
B SEIE (inverted image), |l (LAY EISL . T UGB HYE B ARG
18, L GBI A MR, o AC IR KSR, AR B il
KR (real image), FL/NILE A, I FTHEL (& ATHBRLEE ) Ep—
$H LI B/ E—H L, MR M LS RESN %, Pk
RRGRHEN, MR 0 R B — A TLBY, RS — KL
BE B AN ILIAR BT, B 10 5 1%, SR B bt TR RS I, Bk
BURSRE 1%, i SRR L SLITE K.
[2t) /A FLE/, IE e H(p. 93, § )R HRAR.

§6. o

BEMEATBRY K, BRGS0 s, SRER Y
Y, (LSRR £ 705 AR TS B, 1B s 5 e, (500 81K
— T BE, EHRS, FREMRE SR, Pinl
215, % A1 B 15§ R He 0 6L B BN Py T BRI
W, 0 AP, F1 BP: 6976 ok 3 Py ki 7 o, IR BN
(5, FR A A (visual angle), ifi M B, % 150
B A8/, U8 5 NE P, i L RESUSERS, ) AP, 1 BP. 1§ R



WA 7

5 B P, PRESTRAE 8, T B
 WRCERRIE AR S RN Py x
fy P IS, B taRE S 4 #hi% \ /A\
B & € DBNRmE R, &30 ‘
R H), nﬁmqmmﬂm
fr‘iﬁﬁi%*ﬁﬁﬁﬁﬁ’)ﬁﬁ *mﬁ; b
(parallax), HFRZEGPTHMEY
RIS AU E R —RL T / ,
LT SRR E R M, pl- . o oo _.
SIBBR HE M R E A A 0k 1 R 215 g
IR, BB SErh, TR RS 4K, LIRE E W
RS e R —BLE RIRHE.

§7. XKE '

Se:FiHBs Sk % (luminous intensity), SRR I, 71 BB IB 5
A4E (illuminating power), 3k JE Y5 L 5155 (candle power),
1 A, IR IS R 1 R T B s B, B R T K
RIERAG , LAAS /8 M, 45/ NREMR S 120 H 4 (grain) (8] 7.776
3 OBETRE TG, FUEHEIBIS K (international candle), £ i
¥ (ventane, C:HIBFIRIIER —5 FSEEE. (1FBEER
I IR, T OER, MO BB R 2, HE AR
LI IE, FIEIE BUS EHGIR, LR SR TR




= FE R )

.

— U545 5 Y R P 1 5 (i e e, B LR
BSE AL, RS O (lumen), 1 HWIEP 1 EEREDERETR, #£ 1
STEGREE (solid radian) fAy, i it ik, RZSRIPHR —
B PRI £y (solid angle), L) 4o STRASLEE, ey 145
FUREHE L B E 5505, IR 1 EEIEZS R R 4 B 4 e
Bt B, B BERIDG B R I8

E=4rl,

Ul corm) ) = 4] x DG EGax)).
§8. mE
HIRAIT I IR ATy, ok E LS5 MG M b
18 P 00 B, TS B2 JE (intensity of illumination), Ey—
KA RIS B W, SV TS —ERE 0y vh
o, BRIWIPEIS 7 ok, RIMR BRI R TH 85 4o 2575 K, i B ER
L By | 3o, B4 U

Creifo R Cpnn))
B EERNSA Y, BIAS 2R K 1 ST, TRARAS 1 8% 8l(lux),
%16 EREEE AR £ =41, #(1)3X7] it K.



rd

= DEEm®))
(REm@mza)= gt S

b3, 7 4 1 DL SR 1 G 1 KERE b
RYBREE, &%&MEQI,JET%E 1 K5 (meter candle),
A 1 S EG R 1 FURRIEE, BB 1 B Cfoot
candle), "

B (2) X "SRR eIE b, FUb S E R E R IR,
N —ERETNESNT AR, BERENT AR LR
(law of inverse square),

o 26 ALREEM ABE o
byBR S U LRI RS o BT ————1
H—E. ISCRBIAERB S W T —~ 4
fEE AC b MIEEEEOS, Bpgyy WO BAELORX
ANTES V. dm AC fu AB WEIEAE 0, Y

8=8" cosf.
{8 1 i§ W SRt Ik 45, ﬁﬁ
la=0"s",

R i cosg=V"8",



10 i W LIEY

o« P=lcosd.

SN RE, AUCREMBHRSRESRA,
SHUIER A AT B,
[ ) RRNBIE 5 KB AIRRES 1.5 Mt  RUCEHRE.

(W) Ei=Tgm 1o=21

04’
o I=37.5 &%,

§9. FEEER*

BRI I B TR 25 3R 18 S B2 B (photometer), 3
Bt BEAUEME, B SRS (photometry ), J6 BE S RITE AR B &,
BT S, B MR I R RE.

(1) (SBESEERT

RCHERHS RIS Rumford 57 81, 758 KR e (shadow photo-

meter), 345 B 40 217, L B— K% 9)
HR % PBAK, S1 B0
R, S2 BRRMEIFAER. Rk
W BEEMI R, W 3t %
MRS B 3 L BT 2 1 B
Rma R, B S1 BRIk, 7 B 21Tk SRR
KR 52 Bk ¥, T S3 Fgai, THRME 51 FROE, KRB B —F
PRSI BT, B [ BEELENRLE [ BROLENE

K@ 23




b A0) 8 1

¥B, dy i dg RFIERE AT RAERS, NhMEaEl K ed, P5TH
HIBRA:

Iy __dy2
T3 dyt

R0 R FIREE, RN —F LA MR, SRR BN
TN 607 T He, MIRBEGR, BOb IS F R IR 0 AR, 840
WK FRE , FlsE d VR da, @ AR R AR,

(2) REXER

2k % B 81 Bunsely photometer ), 758 W BEJE BE g1H{Grease spot photometes),
MBS R R — SR, ERAP I — N, RERORL, {RE4R
WM. W EMETIE S, W B W oaTe, BUtAEATIE, B —Hhk
B, B RGN, WA R Bk — T AYEE, HOBOTE R BLAE | R 40 0
BE TR IR — T, P, W VLR SRS . B 28, MR P

-

N ='m :
r— D Dy
W18 Ak EE
AW S BN RUCTRGSRI, R LR B AR, MARMBN, BinseRiey
72 BEARE B, B T B RS SRR R,
A A SRR BB RN E U9 I kA3 DAL TUR B, SR Ty
SR, -5 R, 058 219 (ARAINRIE. TR, KEE LT

o




12 TOTH ERUSEE( D)

B 210 e
W M1 B ma, NS B R, 60 AT RGN P B B S AT R, S
R RR,

() mERER
TR EH(Joly photometer), AR AT diffusion photometer) 3
BRI S THE O, MM HBEAE T Bk, B G (paratfin) —h, SIRMK
0,25 of TR MY R HAR K, 1l 220 Y P R M A R B E IR R —85
y 2

4

T
Hhs
W20 Fmemat
5, BE—RTR. BN S —L, TEUIRE—H IR, &
HMEFE -, THESARRSA GRS, oML ERCEDER, £
TR RE BT G B, BD FIME A LR U AR, LIEBRIE R A0
(B0 ) —BURSSEAM— 4 R, MVES AR, MEAREMEANK
8 LB—ER, 5 LR A ES— R, WA AR B, ReH BCEMIR?



Pi: o) 8 4 13

(fR3k ) 8o BETFAEIRS TR, U (0—2) SRR 4 EXmE
M. (KB BERUEAR , BEAEIT SO T — S A D A I B RS s ) RISUR TS 0

1_ 4
PR = vl

(E—2)' =12,
-, 6_ x=+1%x, Coox=+2 & -6,
B = YRR, AT RPN , 1 AL . B— iR BT
REIRR, BAOUE 2 A0 NP = f %, WrSUR BOEMB IS 5 5 4R,
§10. wwEE
FEZATC 1675 SRS, BHR EIT 3R, VB R TR i
SEFNBEEN A RS R A, ABAE3E B, JT BRI R
R E(Rémen) ¥ fy KIEIEE, UGG B E ., an @) 221,
S KK, £ 55 #izk, J
1% K B (Jupiter) , M 15
ARES—Alg 2, &0
B R BIEST, K
BMAKENEREN, 3t
J 1 22 0, A Rl B
H AR, AR B A ‘
IT—BPFTREIEE 1 5B B 221 BB
11.86 ¢, fifeszk LRSS E MM R AR IR S S MRIEE
BRIy, BB B ahil, shER iR BRO IR, 2SR &%
BRI, RIAT BAER R X AT EIR B, WA, A RA B A




14 CEPE R iER(D)

SRR, RYEDEE XML, FH_XAAEN
WERT, Fo s — R K Al R A IS S, BB i i
R AARBARGYIRE M TR 5, Se MEk B 27 R E NS, BrisEn
f A2 RRRRRY, WETRE 09IERIE % 16 43 30 5, Bt 996 #. 18
M4 i AT oA 2R AURR i (R I 8T S0 30 B 0 e, 2 M Bk [0 8 LT
E i, BrB 1A i ez, SURITRIIMTE &, It 5 &
b1 0GR 1.0 78 Y S BRSPS 47 2 B4 RS
(AT, B MR AT LS L R4S 300, 000,00) FF:5¢, W BESE
Bl o Refi fn e 1,000 BT, RIDE 1934078 £9 55 A B 300, 000
K.

(1A B AT R, BT, BRI LR T,
B2 Fizeau) A FH Foucault) 28, FIR%0 B2 WAL Joe)
il VA SR I RTTE (Michelson) Mgk 4 , 652 Y6 7622 S RO 1,
A ECOE AR, SR AR A IR, B JETE2E S B B B, ]
SN 3 AR (BXI08 /By M 3x1010 Eok /B, BRE R 185,000 18
2R B B TR A7 ER R BB 4 BT DU B K . (AR KRR I B R ey i
74 e SE BT AR PImde i AT (KB SRR, 20 8 7 18 8, v
et I BRI ) S .

KAER 7P E B RK, HAREHPREE, MRy
By BUEAR 2R G, B AR E , St AE KPR RS B K
Wi 3/4, FRBEIE AT, RS P 2/3. FUETE BiEE
WIS B PR I , AR b B A, X E-FER (A0, IS



E XN ‘ B

ST FE P AN, REDERE Sy B P BB, A VARSE,

§11. a0 mENER

RETRAOIIR (T SR ), Rt AR i
AR P THTE § 7, RSERS AR (nature of licht), ZE A IEWS
O, B A RAER R A2, (R I4ERE RO
& T LHARRS, RO 1 — RS EU M, ()L TRAE
KIS, 145775 8, AR B R T
#piER (corpuscular ﬁxeory of light), [l B & B 4y E 558 5% B i
(Huygens ) fIX $HB AR, WAHEBS—RED MRS,
W YA R ENSR (wave theory of light),

BRI BSIARE, BHVCMTLS, TR SRR
R, HHEA T S B A VIR BT SR R, A
FIBR B S I): — 28 3 i S PR o, T RS S8 26
PB . PG ARIGIS, SR, HUEZTT 1800 SERTMY
H, MR IR, WA ARDET R,

FA5E 1801 48, KRG (Young) K3 i1 KBRS K 609 TIB
g (p-90,§1), HBiER:EK RIEH (Fresnel) iFhiBFa R
et vk Bk TE L%, B B CrBE Bl % (0.93,§4),
SWMTUNRBEBOE TAGOIRFRME, TR
& ORULIEAEWRRT, T80 BIMMRHATNSE 1 47
e, BAEBEAEN, RERGGEAR, BRAEHEBHR,



16 L Ll L)

w—

BAYE STV, RS GO SR 67, T S SR P AR,

B D e A S, SO R R — A
B, BB K (ether), SEMARIREREB—FEEYITE A
KR, FEN S B AR B, SAMATRERZER, ELRA ) ¥
BT, HOR BEED T LUK RSP, B aEamal
B¥, P86 0k B U b W—FE iR B) (mechanical vibration),
{BEATT 1864 48, WH AByIREUR K 38 LR (Maxwell ) gy i
res, HE#OE RSB S, HRR VR, R
X BRI —RAERIRE, BMBIREREEE v S Wik
(electromagnetic waves)(p.265,§ 2) BRI aHEs, AL
E RIS, H{8aYEREER (electromagnetic theory of light) {7
SRS (Hertz) th EERBSVEMB 00 A77E , FLAGER B B,
RS RWERY, R DREERRERLPO—I S, i
KB EIR, BRI SR,

ARBIOEARYE, MAE-HRWEE, hEREBE
3 ORI IR, A e W A O B, A e RBR B M EDRHEL T 32
BRRIABE B A PELT, B 30 E R IR, T LARIRE .
ARG EAR %, SIUNEBIRRRY, B RREMA.

§12. skl

KT -5 b FARBIRE, 1582 O eI J,
& M. EH GRS, i—RRRE b O, Tk



o) S ] 17

tH Wk , LI Wi BN R . B AT (T IR 2R Wi, W ey AR
?Mlﬁ%sﬂ.ﬁn«kf‘%ﬂﬁ;ﬁ dn ) 222, 0 1576, AB B [RBERT,
RICE RIS .
AR R o ITEDE
W kabe,d,e ~f’§§ﬁ, J
RS EI T b »L,n ',.’
1) BEEg i1 4 2% A [l F’J
i&ﬁé’i,ﬂﬂﬁﬁﬁmﬂﬁ
(secondary waves), B
LRI BIER LR, TEAGNERD ¢ W3S of, T ER-RI0E W 2k @
CD, 75745 Bi 3k W 16 V) 0 1 gk (envelape ), B B [RBERIHK ¢ Wf
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o ERAEAR L HEST O R R — 8 5 G, —4% B0, AHPE 20k,
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B BT 0 /5 RIN ,F3 41 A (angle of reflection), H
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WAFREERA—F, Frkas m
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% 3148, FTRIZERY F 5, 30R0E m‘ a e
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VIR SEREBS, BB TRE G & (spherical aberration), FLFI4
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B4/ KW ZEAR, HEARAO R T M GREIE, Fn-- Bl 4 B I A
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ZAVRPNE, RS B (Bt i SA A K ), I Y
KR TL L AR AR T » 47 9199 BEA S0 145 A 338508 38 0 (e
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AR BWE 41.5° 2B B A MRS A 88 24.5,°
HEWEMRR MR ERBER, I LN G,

RS SIS UT ST 08 99, (Rt » B— VR BRAR
O S, § 53 S SIS R 5, SUIeha U7 SR, 7

1  sins

— ey
n  sin Y9

a Bin ‘n-—l—n.
»



42 T ETER(Z)

it BT 9 , BNkl
FiR A, R, IRl
AL, Bildn e ©44. AB AB/KAI M
9 YL, EOK MU 414 78 4/3,8UAA
5% 0 BEMED BEER 4:3
WO RIE, AR RO, T
SmFAENZEE C, -8, il B 4 eRsoflz

SHEAAZE K B B, $R 1% kR EO #3. i&Js € D, 4% £ DOF,

A" . L DOF=LOEC,

. oc 3
sin OEC = oE -1
BN LOEC f4WyIESL. 45 O STRAYHEI K, fun LUk roks Bl %
£ DOF G B R 60FE 4.
§5. ¥HHRERH

KRN TUAIEE TN mE— AR SN AT RIS AR
z@%mm,msz. Piim K Y TR R
202 o, LT/ N S anil 245, 4% S
T, R A A RRAE R, SAN
RARE S iR, BRRKYSS. HiER
5 %, 1B J6H A SAI 3 (atmospheric retraction

W24 keI of ligh), REMERNABEERA LTHR
LN D % SEAERPHSBTHNSRELX, §FLAME RN




‘RARY 43

E, SANRRNBTE.

| AN AY BLAL, AT LA B0, LR e, WA R mirage), T
B, EDER 3R MR R 8, [
89 TR 10 _ LB, KU 2 R M4 Loz

- - ‘
BEUGHR EENBARBOE () o ST

Wit ST 02 S LR, s

S, MEOBATHARIER BT I~ T .

a - -
e -
-

ﬁﬁ&m,ﬁﬁﬁﬂi)‘i?,%%é}}i&h % RS 13
TG 81 5 A0 6 RALATRAE R Bi 246 3z ifigAg
2462 )&t . Wt BARTRAI R, BUBIE 1, SIS B 1L, EDBAZE A SR I
PR AR, ’ ‘
§6. FTHR
178 (paratiel glass plate) ENRTBIT AR AT00ERRE )y, i 247, 2
$ 0P AN ¢, ISR PHBA
9T _E, Rk B R SORA S R, 4L
. FRERTRTNS - BARSE
C t PBAZSSR WAL 8 R
(emergent ray ), M5 BDE 13460
), KRR 815, = B
. Efy nag BHE R EENF
HE, nga BZEFE SR ¢
&, Qi ERS




A FHE SPTER(D)

. 1 _sinr
X ga= Ngg  sin®
sind  siny _ 1 _
B sinr  sing . Y g =1
*, Li=/lx.
BB T AR, F SR S, B TOA TR £ LT 8T
Bl i%, 4RI T

B 247, PN QBT NS 5 B2 11T 0P A ¢ W B = g% PN 4%
PN=PQsin PGN=PQ sin(¢—r),

- BE=fE PN,

PQ:——I—)-]—”_— ¢

cosr _ cosr

;_ tsin(i—r)
F o PN=12TMT)
‘ cosr

§7. @i

ST RS — ST OB IR, A SBEEY (prism). W
| B S, IBRS angle of prism), B fi (refracting
angle), B HT LIV BL LIS BB B STy = f b
8 IR 248 (1)), 3oAn B (ede) i Jamedli, # SBE 940
3 $KiE (principal section), ufE 248 (2)MI=47 ABC.
FERBUPIARIY, A 15 LP i ELBEI— 0T SIA, VA7 Sk
PQ KB FE E Q BATHITIRLHISI6R OF - JA SIBRUIL 4B
REIF — AT ) A S8 LP FO3E 48R PQ Ity £ 4y, BT



HAoAE

A
[}
1
4
I
5 i

E

/’*\\
7
/’/ \\‘
B

(1)

EEEIE -2

SRR FLE  FRIS R (angle of deviation), R PQ fn

SR Rl 50, BNAS £ da. FLA SIEOR L TR ITI(R

fi iy D, KB SRR REI(otal deviation), gy = fi7E PQS, W4
D=d,+d..

R AR AERE SR KT 0, YRk fmifi I, o b
B A i BE ST bR, BT AR DLEL, 1R 1805 (B
249),

B AL A nZ IR, Bn
MR EAEE (right-angled "“\\
prism), Jm JCER Tl B IR

-\
St i A 250(1) % AC, L7 &

s ABEBESE . {4 BO 1249 RRGROIRG



PR AL

A

A

S/ |

B 1 S e

Wb . 1 2) [
%0 GRS

Wi % 9598 45°, iR DL IE AT B R 16 4. 5° 48 K, Bt 2R 9, 158

i1 W R, 30miE 200(2), ek BO i i B AL )

TR KA RG] WL e 180° wyJy i, BPH SkREA 51

B AR S TS AR A

§8. &

JUH St 4% ER T (69— 043 S— R — A s
SBIIRE, TR B (lens) IR T A B WA LI5S0
15 LBy, fi4% 3B B (convex lens), ﬁﬁéf{b@%( double convex
lens), 254 i& #( plano-coavex lens), W] i%Pi(concavo—convex
lens)SEfndR (A 251 69 1.2.3)) LIS ERerp LR 18 "L 0Y, B
5% M F(concave lens), sF BB F A HEMIEHE (double con-
cave lens), 7 [ ;8 #% planc~concave leas), ;U] #& 8% (convexo-
con:ave lens )W fi (8 251 4.5, 6), JLEUFEESE M M P



< ~ . , s,
’ \ ~ .
\
." \ 27 \
L) (7
1 7 3 ]
% I 7 77 ) .8
i ’ 3
. y 7 e »
. o~ - P A e
td
\,i- - ~‘“!( S e '__/ ~‘~..-"
.-
’-“s~ ” ‘~
, ~ —— AN
. ma, : \ N '
'~.’ N T \. 1
.
H ‘g )8 ! ib
- i . R
™ __,’ ’l' N ’,
1‘.," - oy o’

B/ 51 B
DHI—E . 5B TR 89 E il (principal axis of lens), JLi%
B—& BivpaRr, dn A QIRORLE SV AT, AR A,
FURZBATHE Y M B AR 60, S0 32585 BERS G AR - dal i1 28
B1— S8, B 1538 FaY Y80 (optical center of lens), fuff] 252
Wy N EE . FL3E BEN WS DU AR BHES, 2o '
B NESIRSENE B EBI AR
G RV R R VS R A 3 LS RN T
MIBERL LAY R 15358 cE (thin lens),
JEEERIT R SERE A SR L 4)
BRI 5 REAS 8K s, W DM AS 3t fik
FUZ 8O0y — Bk TR 3% BE
WS P o PRI IR T i B 2K &
s BN UBGE B OV TR —ifL 1252 LRI




48 R Lk L )

wurmna

BB EFEIB(secondary axis of lens),

RLANTEEE L M T — I AR, EBREE, &Y
R i L —B, i 253 ) F By, MBS ERNT £ 2,
(principal focus of lens), Sk fifi A EE 5. i KPR EGRBHEL KA &
26 SR L, At s LA 16 A5 BRUE , MR ACHABEC[R) 254), 4K 8k
FUE ORI, NS EREIEE, A0 BBV & G
R IR R4S § R B S (convergent lens),

==

B2 3 o eoias

K 254 kIS NLRE B 25, [UE ALY
FABET R b sk, B — % BT, JUDBRYT 4%, S g
B, AnIFEEE A BE 0 SR 1 HEE I, N TTAR SR —BS,
i %5 1 SRR, SR MLl s i, 40 B 255 (TR, 38 TEARAS 1
ETEY R A T, LR DRI RIRERE, JF 6048 1HE . % RENEBHT &R



St "

RO ERIE T, ol or A 1% 3HHGE F (divergent lens),

S R G , TSOGAR TR U O i, RS VAR T, SEE B
A6 85 bR U7, SOV LV 0 ST S 15, A P A TR,
R GRS TG — % W I DA, W el a8, ik
R, A }@fﬁmﬂﬂﬁﬂﬂ

§9. EBERE*

ﬂlf@fﬁirﬁ!& (3, AN BEOIRIEARIEL, RIS SR BERE e
BB, WG %, D BERI BRI ALl o iR
%,

D OBEEHLR

-
Rrsisg My | & m e mfgz:l £ R Ei A
Jeu | sous | #moe | we | — | -m
2. =it ]m#[%?fu,;;‘m OgE ’ iy ] e
L0 S | e ENECRE
PR ﬁ%m:@ﬁﬁ 1fr1{vﬂ:gi. ' gt l‘ s hva ’ A
e | wms | — | — | —
R e e | AR e | | wek
m 1omgae | omswe | oem | — | —
@) 2 man | BNUY | we | ww | e
—

K24,




Lol HinM SR )

(] RNMBIRBATREL, 7N S RTE KB Jerh , FIAUR
TR MTEATIOBG 4R G FARRRS 5 100 S0 R (1 S A2 00K 1R 1 L M0 3 T4
&, s ERaEL. ,

o R T im0 Lok b, B RILRMBLT, IR AT 4 T
AZE BT %, Ju— B 15 08, S J7 60— BEHA IS (%, 55
WS 0 FRIS BOROOIURES. CE A BTN /it IR A
I L SRR AN, 7815 DI L (secondary foci), FE—llt
RAUC RN, k300 B, MUS1G IR = 48, i,
S BB RAMR IR, RIS K, B SRR BRI (%, S8
s A,

§10. FGMAT

T B—EHB N U 414, o Sk Li— It BB
256), th LR 6 M RRTG O 95 SLUERSE B 8RN, (RPR B Ak

B 255 Jeik smBArasin

B ML B SR A A R BEEAY 52, S B0 1, BIE i Sk
i, B, B RIA S, T B s v 7, 6



b A OE I ] 51

PRI BLE:, o 63 vy R0 iﬁﬁé*ﬁiﬁﬁﬁ%——ﬂlﬂﬁ iy iy
AT, 2 IS T R BB R 3 D, T D, 5K
RSN, R ASIBER P'B At 15k @D %4
b4 B, BB, ENETBUS AR BRI C W
FEE. A 18R SP I B4R @S, HREGEE DL E S o
Fil B SL /I, I [ PBEEE R TTE Q B’ﬁﬁﬁﬁﬁﬁ, wRE P'Q
H%, A%V f v ?siz,&&msmméﬁ*%ﬁmm% » RUA ¥
RGPS B AUE B A€ D BN, BOERIVERD ¢, SR P7(ER
SRR Q MM, Rtk |

PQ =Vt X BD=TVjt.

V.

{1 T"“:

[/4 P’'Q) =nBD,
AB+BC+CD4 DE=n(BC+CD), .

%A

4B+ DE =(n~1)(BC+CD),
fn iy P'A=RC=QE=y,
il K (sagitta of arc) BRI ), B8 LR
i

Y-
oD, 2D ‘"(” ])(

.r2



b2 FHE R mEE(=)

1,1 1 1)
—.5:+”DT=(”—])(_1T+Z)' (1)
# D,=w ,Jll D= f = BHEAEE, B(DHREPTEE
1,1 1
7,577 ®

ERUBEHENEEAKR. wliMESHER, IFF] FHRIER
By 1, LIS L 68 BRGR. He BERBE, BH7 D, WFTEE, n s B,
WIAEIE SR, S, R AR, D, MR IEENT, BSH
1%, 7% L0, BNAR (%, X f B 5THE, DR MBS IR,
HR M SERE, R EA5R,
P B—MEs R 4Bk, M—BER 5 EReMEE, Hl S
Bk ERTEST R — R0, FEEE 6 Bk, SRERATA T, MIMIER.
[ SeRWBEOBENTRAR B Do=+6 EX, f=+4 Xk %
BARE
ot
S Di=12 |k,
O RS NER R AR, ENFRAR IR (8  virtual ob ect), MAEA AR, 8
B Do=—(12—=3)= T E¥, f'=—0 ExXk, %%
~prd=—t

S Di==—17.5 3k,
BBEREHBREEMR, MMM HIE 17.5 BLE.



et gt
Vg IRERAhARTmES Bmi 0, e
B AB RN A RIS 7, © 13 4B
SIANIGEE (chord) 7 b MO HENE , BDASABIR S, 8%
AB % =y, BiE
rieyit(r—x)2,
" 2fx4£2=y7,

2 y’.’.

f A A, AN—
2r—xi - r(l4cosa)

gra e, NS

§11. FEFRBOERE

58

A
s ~
Y
C =

B

18 257

MR PEAORM

Al

WS SRR s, T B ER—me ke, ARG R
BRI, AR EOE R (D) —AERE TG0, F A,
T WA A7 (2) B — AR S B0 W2 T, A7 G142, W
BB BN . JLR G SRR BRI, (P LS ok
LA SREO T Y, B KR BRI A, SRBKARGA % 4n Rl 258,
QP i PQ BNEIR. HATIRMINEE SCRTEIE B8 53 — %

o

B 8 WEsmaKm

¥

o

p——=—"5" |




54 T PR )

2 AT R FEYS  pe
B—J, BRATR AT 1%
B 259 FnE 200 il i,

BdtuiRe A i W

e, ST B, RpEATLL B/ 230 MEEiER
ZfIEERR, S fEk B, _, -
SHRIMILR, LT
9 0=
L, _D,
L; D B G0 MIBEINMIER

En BRI R R R b, B SRR B RSB ST B 1.
§12. EGEABRSEYIETE
B 201 WAEBRAAIER /1 A0 f2, IR — & BT TR e
ABKANE [ THBRGARNS.

[ 261 HLA-WS Y
8 4 BkE, mBN B BB RARAEREES B, Ji%

1 1 1

=, 1
Lo "Dy N )



KA 1% 55

R B RN B RAT R, WD

Lyl (2)
LTy fe

BRI, BD7S
3 1 3 1
27V Al
M mmﬁif o AL » U

LR B - T M IE, B A2 I . AL & B B AR ,
FAFHAYHN, WA B AR FI AR,

g2 &

T =R AEBARTRALHAR B, AstMme 60°, 1) L1 B
$5455 20°, WIS 1,782,

2. STERE, R i _LRIRI SR,

8. BRTEHAY A A0S 1.5, BISe Al A p e AT A B R TR ,

4 RIS TARE(n= L5 MEMA YT 45°, MU AR E TR
SRE AR, R T,

FoOE—ETRRE SRHEE VI E-RRuRRRE L AN
6.°, S IR AR fih i SR, T~ 0 I &) B » T bl ST 213 89 00 9048 - A FIECA B
BT, T HER.
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6. AMIFH S 1,33, HE AT 28 1. 95, MR BN K M BB
FrARRIE TN ERET? ‘

7. BUKEIRNES 1-98, ZHALBAITH S 1,62 R SRLBRBN KL
Fista., -

8. 4k EMEORUE, R FACRRI BN &4 WO

9. BLBHAEAVITAIERES 1. 437, REHBN 2 RAE R,

10, FEkuyRIRH S — 2RV, 1 LHOEEE, RREIIE. 142

T1. T3 _EAYAHS, 1 DGR Y52

12. BB, RN RR AR, RS SR
WA AR TR IR, KRR,

8. BN REA 8 EREGE I, RS 5/4. DBERY
=3B, ) B T B 4) JeARRE RIS RIE £, 2 —ESE, L
CRAESEBEAY L0 5 SEI RS A AR SR » L A B b SRR BE
B MBI, YRR,

14, —gh B AR 0.6 Bk, XA A RS 0.4 Bk
24,5 Bk R FTSI R, 4

15, XKMEHGHHEMES 4/3M3/2, ﬁﬂ‘-@%?ﬁﬁﬁk?’c‘z}t#’ﬁﬁ@ﬁ
B B X A SRy 4 42, )

16. @ B— M AR M, B mmmmé@ﬂem 24,

17, s BE—RERY 3 KRR, RRTERE 1 K8, RISEHOHR
B ;

18, —InERREES 30 BUK, RQHIMIF TR —F , BEBSE 8 K,
ERECN, BRMG XRERET?

19, ~IuEEETMIES L BUk. FRE—MRRR, KPR S 1%,
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R AR AT 2

20, —IEEAER 1% 6 5. My —m R R SO MR S
AWRABEMAELT? KRG —OIA= R, QR R 1B
7 |

21, SR, R MRS § BOKHIMRR R—B R M 2 MR,

22, —ERAI—IPHIFRRERS L I —Re , (ARARAE P I A
B JF EODS—BOXAOR RS AWISTh ot 2 6 1538 — 0 , JUP B
SR MR, TR MR (12 —d2)/4L, (25 RERTEIA
St — 2R L R B  PHECAIR 4 RIEAO R, SRR WL Rty Dot Di=l,
N Di~Do=d RS R IFTRE S 0855 )

23, —MRERRI—HHIBIE 3. PSS vt —Nma, SOOI Y
EIRERORE 51 W 2 R,

26, AEIBBNES 1HE  B—, MRS L5 K, £—KQ. &
FEBRAHES b EXE, H— TS, AL, MFRGREANR? ()
ERENH 92 ER A —FR. (2 222062, RAOBORE, ME R

88, el TR ) » (RO B I M AR o 225 S REARPTST, IR B IR S 4R 00348
FEBG, ¥ BEERAEENAR, SRR, )

25, —MEHEH MR 6 Ex, —MBEHGES 8 k. MBRRIRRE
I — 1R HEAR, IR — LA IR A R AIER BT



FEE S R, D

CHUE T

§1. SeeasEes

JUBIBY B ARG, DBLEEE B Sk, 5 IS B, AR S
REREE. AAIEEEN NN, KRB F ST BB,
VL Kk SERUT I S5, MUA T, Mol I et glail
BT S A A A A . AR B R Ay SRR 5
(simple optical instruments), i HHESF ) A,

§2. HBiEME

S IL MR (0.5, §5) FAI/NL, f{n‘%ﬁﬂf’%%ﬁ’aﬁa.
W FLOG DM K W B — i 8T H'Jlllt:& AT E 2 ¥
B 6 R #80 JUIS 2, BOT e 1%, AR 48, Hs
BEIR T8 . B24R 5 (protographic camera) iy % {7, #R ¥ HEA)
& AR, HETRaN —H“m,ﬂsféﬁflﬂ’nﬂlﬁﬁ‘( &) 263
R0 B 264), BB A B s Fﬂz)ﬁ?‘&ﬁi i, VL M B S

it THTE)T N, LRI SRR R, FUBERE Y

et Bl (%, 10 1E B ot JLar B . B IR AT o, &
HESE A8 B B G, LTS AAVED, WL T4 B (1% 0ok hiZ
$ER R (dinphragm ) EL A, LUEB AT b, SRR HEH K
SCH SRR, (UK BEBE 1Y (L B, BT RN B YRR, Al
I J:FI’H%‘& #E M )W“‘i‘i’JL‘ b1 I 4 P SR EE S = ()



§203 e v W23 Tt

SR UG, (ERF R R B A BEMZ i (developer YUY %
wh, REOETR 200 8 SE ROASRS Rokoh k4, A BER
(fixing colution) ¥, QLR EHULASREE, $8kvaiR . FLADKD
Ut ENAERL LAY E MR (negative plate), Jm ARG
HEPRIEH TR, 16 KBS TBAE, e MnRsne ik
MR B, RS R % FLRE 1Y AR S w R R MBI EE |y (poriti e
plate), BN T I,

§3. [RAVIEE

BB Y ELRATGR , A TR AUS — et B B, R AR R A1, T R A R A

0L IRERAK AR, 0B 205, EROUSH AT —T ARSI, FL AR 0l T
WIHTEL S C .\ FRAG A cornea ) £E 5 5 R 37, AB N BR33! sclerotic)
PR ATERS A, FRA PR (anterior chandber), FIrT A7 —TRZ NINTHEEE FRAS
WiptiE(aqueous homor), T BB AT (L AURS I (ixis ), §2 B vasR gty — 0 Tl
Pepmug iU pupil), FER AR L MTBH L LBk crysalline lens),



o W RN

WS £ AR RRR, TRA BN 2 B
RFHLIR, B — BB T, TR P —
S JE AT — T, BB —
H B, 16 2T, A KR
i ESIEEE (choroid) AESETAMIE I
RENGA M. MEHEWA ( ciliary
muscle), KBS 7 MRS, MAED
( posterior chamber ), FEHFE TIN5
BRI vitreous Famor), BAHA 265 mATRE
SRR YRS A R O ST R, FRR AR retina), MR £ BHGA
FEARFO—M B, $ZIRY, BETIOInG spot): REREHRIN ¥
B4, TURREE O, RNBREB U, B KsfEiyellow spot),

m[g} 265, 504 AB B9
AL AL, FE RO,
BT Kb BLORE 5 A 5 38
s r.#ﬁmmweamm& o
RO 1t SN b R

3205 MITATALIR BHLNIR A'B . R

B, BRRa Em, Mg ir riRe (e TE.

§4. [ReVAE

A BRPESER e, A9 EILA METH, LT SR E.
WL, A BLPY & ek, 0 BRI 9 s, B R SR
I, MERIRRAT, A EUNE R, BV AERIR, VES KR
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—

B, DR AR, SEEEINIE,  Sors ek fgavi s me, mens
g8, 18 gy PR iR e 4, BRI AT IR, A0 e e
b, WAABI W IRTE  GE R TR HER S ER th AR AL, R 15 IR ABE
(accomodation of the eye),

HAR AR, IRV AR —RE, S RE (far
point ); FH LTI — B FR1%ESR(near point), {3 RIS,
TR ARGS H R Qﬁ!?%fﬁ*]ﬁﬁﬂﬁ 20 ik, Pyl [RAR A8 ET, AEHA
A, GREEENR B SRR, AR RS ASOEE . RIS CATREME
(distance of distinct vision), HBIEHIME W & A DRSS E
ALRLAREREA 250 ik,
o 10 i, MRS ER A Tk,

- §5. RER
BATHDESRBRER 2
Mg, R FIE AP L (@&
267), 48 T 73 R (myopia eye
or near-sighted eye ) Wil
7, A8 K, R RERFED 2
g, LRk b2 5y
AL APCEERIERTT
e, AR W
CIBJ 267 (2)RIERER) , B LAH B o7 RIS




62 Fol ETRERC)

e

IS O RSB0, ST AR AR RS T 4, R RSB 58
PR iREE (spectacles), Wi ERBERIL , ARIL IS SRR,
W R A, SRR (bypermetropia or far-sighted
eye) HYMEEK,BINFAS, SRARERIGHIIN L, HONAREN LS
IS » S BB A01R , SRR LR 18 7 , MO R B ST
WSS, UL SUEARIRGI 8K , LB ZR00 158, T it
B ORI b, SR A BORESE, ELAONE AN, REER
( presbyopia ), BARIETELIIEE, EREMRSERAHARTD,
HOMSRRR AT AL, TRHESR™E SUTTRLAOURSE, WL FhaLi
FEA B, '

RRGEAIE B, A RBESUET N Bok 4 =0, BBEER
9B EE (power of a lens), (RERIAIEH R BeopIH, LB
BOAETEAS 1 K BF, AR EE (dioptric st&?ngth or dioptric
power) 78 1 fE(dioptre), ik 0.1 X AEFRAYESE, H AT
10 J¥,

§6. BRIEZIREY

y&iéﬁ(projécting lantern) yﬁmﬂﬁ,:@%ﬁg@_*gﬂﬁ
AT (D)~ B BRI U, Bl i (14 (BNE
), SILIERE, Al 268 wr A pgiRs , e IR 5 5 R — I 4t
&5, W6 FIRT A 34T (D— B AR S —HZEME S L,
U B LA S, BHOAIEA P HENTIEE0EWEN B0




B 768 gr@B(l)
488 AR HRR (condensing lens); (3)—F8 7B+ B
fﬁ’ﬁ'&"‘féﬁ‘“ (projecting lens) L BN BRI SR (1R
S i R, PO L e ATRERAOEE. e
WS, BEVERL R B M RIMR R TEE SR L WYL LE, ST
etk TS,

EBHERBMBOE T, du i L prE, 7R AR ES, bk
PR, DA 2 RIS I, R 220522 6 R O B), 4 ) 269
BRE . MR L 88 L PPl
K, BB RIS IT PQ, B
R SR b HYRES L)
M M LR, O
AT WO L,

AW TSR L
B 1R, KTIREDE - B

B 2ov pian(2)
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., B, 2B SRR S TS M (persistance of vision),

BENEF (moving picture )M, en 1NN By, 3 IRHI
1 t1m st

S B R, MBS T FRSE, DRI R A

—HFRE I vk (8 270, H0R% 1B, FRR g BV

270 TEzi
—K, TN AR LAERT iR, AR S E, SR
SE0EET 7 PG,

§7. WIS
B E RS, BB —RAY AR, PR, iEae (B
270, RIS , BEBARET /MY B IR 1B D RB A SRR R, LR — iR
frist g SRS : (| NI 1) By N N a1 L g N - U B S SOB A 0N ) o N R 1 )
R, BAohEEA S HIE %ﬂﬁ&ﬂ%ﬁﬁfﬁﬁ’riﬁiﬁ,&%}kzﬁ , mﬁw&mm}fr’a 2R,
BRERIM G EITE.
BB PR B RS B AR M, A 2 R, ST



@
T
i
Q

RN R B 272 RS

RN A AR 0Ty B TR, OB (stercoscope) L AA AR
BT SR B S B AARAT B0R, J6 0 B R TRSEAS , T ERA R A RO
R&éﬁ?@%ﬁvﬁfwﬁﬁﬁﬁ%mﬂ(mmwow‘c camera ), 5 — SR8 (ki — S EE0Y HL
i, BRI T2 — 3 SRR 272, % A 70 B (GHIE P, 9B —TR T IRA B
R A8 m A n BRI, AR SRRISEEE T %, W E SCARBEEA O, AR
REBR C 8, AR ORI H 2R, KE—BARRTE, WERMEN
RER, 6 AR R 8 R,

§8. HADE

fi k8 (magnifying glass ) B B—E IR M8 ESS. o
AN RS AL LS BRI, BN RT A — ORI RE 1%, B dn () 273
W A'B B Y 4B ok
WIRE1R. BT A B REES
HFlus (Qsimple micro
score),

385 K IR TE e 25 Jui -
K BERRAR S, BV ST B 278 BEBAIRCRE
A/PHIE B IS BERATHERAY B A B8 (magnitying power), dm




6o P WhER(Z)

——

273, OD fn1 OC B FyBs S iE S iESE, RS EA
3B M
A'B° 0D
M= =G0
P HE AR, 0D =25 [k ,0C Fiig e f 84, i
T ] A4 1 R

25
M=22
I

B3 BT S Ok SR AL B A, RIS ok endhk.
(w1 B8 M=32,00=% Ex, i 0C=d, MIEEHNGR B

i1 1
F T
S YRR Y l)i?
- M= gtk

o M=(1 Tlf;_‘. 5

TRRRA BRI AR, ﬂﬁ&ﬁfﬁ/}a W25/ f ormhE, B oK
oo BB SEVTRCLAE DR IEEEHLEGE B W BRI Heds, BpR R EERY B KR,
§9. WEEH&G*
FAREMEE (compound microscope), fifj 75 5 Wk R, (2 —IE
s BIES (6 274 (1)), fE 30 B F i, 5454 —He0 %
*X 6.




XERS 67

—

8. [ TR —HBe, MKW, AW (cbjective);
b3 — A% 5 FORREEE 0, RIS AR (eyepiece). 453y
AEE LS, T E SRS R e B T UNZB R, B
B A e, 7 8 A —D B, T BN e e 41,
5.5 SIS I, LR AL,

Tt AB LS O WMEEEA/SRE, Julll 274(2) HifE
PR B ab, 16 FIGE B IMISEER, duth D8P 12, Sl o
KR K, TAENR B A GREE MR SRR 6, £ @b Al AB

8

e)
B 274 BE#G



L8 E T AT i Nl

*ﬂ}L ’ /\j& )\"; 'F;fL%l@ﬁiﬁﬁEk

WHY AB Ry SiEEe S D, ab }llm&}u!ﬁﬁiﬁ%}@ Dy, fij
it SR fﬁ Keds Mo %

Mo=—5 = D,”
My IS5 £ B E SR BOR, U
Wb 25
Ma=—p=F

BB BN R M, w5607 Mo T M g (IFERE, B 1%
LY D %
AB D, f
SR Dy R R R L, D, ml%ﬁ%ﬁ’aiﬁﬁﬁ
FHSE, OB Bama o R4 M, 445k dn F k)
95L A

i 1RO den R AT BB 5 £ Mc}wé, A BRI E 851
AT, Sl BN TIG RIN, SBE K % A R
2,500 {55 3, 000 R (g, 578 25 0 (%0 1 K RESBUAC 9k 13 45H)

SO T
(BE | ERBEEOTHORER RGN DB 25 B Umcﬁ’Ja}ii‘. RIS

M:-I%(l +}) i



X RS ]

18 3% R4 MhE , WTRETEN KR 3,

§10 EXLBED*

288 1 (telescope ) Gﬁmﬁﬂﬁwﬂéhﬁﬁﬁﬁﬁ%ﬁﬁﬁﬁiﬁm.
AR RER T I ARES RO B8 i 2 1 o — MLEN OO k. 2278 6079
83, 74 ST B 8L, BER RSB SR IS8, B AKX 2
X% (astronomical 'télescope), 7] B IFHTER &M (refracting
telescope), mﬁ%@ﬁiﬁ(reﬂecting telescope )i A 5.

LS M B SR, B S ER. PimE 275, 0
B, T KB e AB, FT S1T% Y BHE ob, BRI

W27 RAZER
A RRIMEE, Hoiate B $RA04E FE P9, i ob MRIE A1 B @R HOK, R
B o'b’, FT R BBk EWRLYERNB A
B, MR R E S AR TR, iR A
BRI HRERBK,
P 270, 0 BFALREN WS, W] OF FROQ 0P, £RR
GBI, BRTARERE - Ok ENRUR, Kills O 1P, nEs

¢ CER



= L L L)
£ — A 9 g’
Q Ovv\ﬁ;rzscm

B 276 RXLRBHHAD
iR E POQ, IR 2/OP’ fatiLe, REBMSEHCR, B P'Q’ AIZRmAY
BB MR R F, i PO ARSI ER 25 Bk, LE LAY /b I
W5t S KA Mo, O1B:

LQEP _F

Mo=—5oP =25"

MRX Z|EAEAR 2, PR

M:—-Molllg:%.

LEFHHRARABR, WK% OEBERN
WRBT A S B B 277, V6 BRI KR S8 £ 5t
2, T 98 % R S5 00K 5, 8 W A BRI T: , mRE
4E I SRR i B SEIIEE,




b 1< —_—

T

§11. #h L2

FHOBE0E e DR DL BRE ( terres-
trial telescope), Al K L HLEFEIT X 0% M@ %, s LEAR
8, ol b BURGIRE, Mukd 78, fEMBE Oy F B 8L Os B3

B 278 i r@me

A~ B E Oy, 5 SR I B1E A'B” W] LRI — TR
Wik A"B"; KIS B SEEOC, RIFT R SRTEIK, SR T
IRl EEE IF 3T,

H— R R LIRS IS FIRE 2 M ( Galileo telescope)
6, R AR BT R Y, IS QR . T PR
mASE, HEGRAMESE (B 279, Pk, MRwE
FIREMIES; ELIA T B SSmEme o, MMVEA, S BRI
Mo, cra glass), BESLFIHTHE I DA ik 8, a4 R TRR.

R MEIBLY. GBI (tield of view )@/, il



Z FAE HTUEe )

B 279 fpiek R es
SR ERRTE A, BT AU R SRR . B— TR R
BB B, RAE 338 M L LR B B USR], SR R E
FBESE, du i 250, R PEEA L, BRI NIE KX 25,

B 28) IR SR
RIS MR, SRR IR, B T RN R
§% (prism binocular), SEFREREIEGESE. 4o fe - Hidd, B4R
A, BB S, 07 B RS M ST,
§12. BEig



XB2MS

KA T AR R BKTE b
A18HE , % AT 248 (periscope), FLHRIE 1)
JRE, g 781, HB—EWBHEAL TR
.40 OE %1 O'E' /KT8 LH3tih P B
65 LML, RIS P ERRNHT T
ME F, EROEE, MERS, HmE
SR a? MK, REEE BABEO
KRB AR, ML O 2, BURTA.
Fil O R, AN R Lo, TifE
—R2EN TR 0" HRQ. WRELS
E' B, WA IR 0. AT
| SRR bR, FLE 2T T

1y DU TG 4 10 M 15 (R AL,

8 =&

1. ERAREATE 100 SRh —¥E

By R SR K AR I 8 L IR LR,
FHHETERN 10 %R, QLB AISES A AT R, P Eigs?
2. NBROGETLIEE A 3RAC, R E TR . fiTik?

28l mEm

3. FAMA BRI RGN, RIREER, ﬁ%‘tﬁ*ﬂ'lﬂéﬁ%ﬂﬁ!&ﬁ 18

MR, BTERS. BAMR

4. |MERHBARER, TR RRM. Mik?
5. FORERRASERRAGES, H R,

8. LRI REMBAEBRATIRAT, AR R 7 PN N, R



k<8 TEW B =)

ERET RBERRB

7. — AP RERER 20 Bk, fo A —BHS 5 MM B, NI AA
RO MR T SN (E . BLTO0 WL LS 4 PTS B ACKO (@AR A & BDRR. )

8. —NEMATHAIRG, BIEE Bk, MEERMKCEREN Y K
Feilh B EEHD IR, WO R TR

G SRR — BT L B, M, BRT AR K
N HUE A F AR TS

10, B—MPEH BT RS 2 W 11 o, BB ANE 10 Mg, W
MR E RERE T

11, —E 5 WEDRA, LETH, ARM—BUE HHE 200 7, REXERE
—BB 4 WHN L, SR A, SR IMRANEE, RN 4

FERRET? )
12, FEggiday 30 REVAR L, BB BREBA S 30 EAMBCAR, WAHTH
BHGREBERRET?

18, BEERTRHRE,

14, SRR WU KRB MR K

15, SLREIR, TR A , A,

16, EAGHMBEAEE, RAEES 1.5 Ea{eﬁ VER. WMEMET A
AR Bt A, SRR T 0 R RS , B B R
WRKEBET?

V7. SRR AE SRR i R A 2,

18, J R eREBtE BT , JU T R B AL, (B G IBRT R I
B

19, % — 48, RS MER 20 Mk, HEMMALT 8 Mk, KRR



KAt 75

B,
20, # —BAReE, SR 0.5 Mk, BERa RIS 4 Kok, 15 20
Bk, BMXRAFBET?

BEE MG

§1. RSB

Rl A B S — TR (<lit). Fiis A—-BEst B
5 2 ALEAAR YT Tt | ABE %
th 5145 ELI i SV 76—
(R L1, — X
A B, P4 (o
SO, BEARISA 5 IR, |
BRFTE G HIRF, B 282 M
ﬁﬂ.(ifed). F3(orange), ¥ (yellow), #k(green), BE(blue), i
(indigo) , $(violet ) L. {5 ;BMIBLG, FRE KA BEK (disper-
sion of light), HEI1E AR EAR—HRFNE G,
M (spectrum),

FEE R E SR, BYABETORE SBEE.
18 iR 283, % ABCERSE—BEEE Py LR S bR—aRik, 4
1 R IR —HeAR . B — TR 0358, LAB A 8588 P, €
RS R BTN TERE S: k. LtMbRES




0 FPE 3t ()

B 283 EemIEER

BESLI AROT —FRA 6, FR 48 B & 3¢ ( monochromatic
light), FLZBESIMIAE 6 1808 £458 (o6 Wk, BN IR (com-
pound light),

S ED AT SR (5 0%, TR — AN RINORESE (I B 284 ity
Briets A — BB, A taok
FOSs —E. AR @it 75
- ARAN,EBKNHES (recom-
bination of light), #-kIBEEE W28 Rewiua
BEMREXEMHIRAE.

FERRB SR G AL (A8 MR e TR MR R R
&, FBBINRRER TS E LR, LerhRtn
SERER /I, BERE R (5 (R ST R K, B R ) TR K
AL R, BRESHRADEII IR BODERIR M
TR/ 5 A1, A KLERISE T 2 1. 4 sk B B T,




FATBE '"

AR ES—HEXT.

§2. kTRfERY

KB EE S AT RWOE 2, 78 KB M (solar spec-
trum), KFEGER EFERATE 1672 5 L4k, FATTC 1802 48
3¢ A W HLREI(W ol laston) T AR 09 RERRY, B S0 ABR L3R
AT THEER ERTRERP R AN ARRKR. AT 1814
45 HRBL SR K B R (Fraunhofer ) 5k REREE AR, IEA,
B I UM RLE, Wi A0, 2R A A DB 1 PR,
RIS 4,B,0,D, . - &8, Pl MmE1 A, AH BKN
C BIEAL 447, D BUER BIARN, B R {ckEm IR, F
BRIEEBIRAN, G BUER AN, H RIERENIN, B

ReE R, KAz [ AEE BABAE B A H 41, Bl 754 1508
6 M 3trP 350 MEREARASALA, A0 E I . U
ARSI, BURSCT I B GO0 AR R R MR, SEREPEHERE
$ilkie £E b, LB KIWTAE 4,000 PEUA b, R B ET R ERS

\ ( Fraunhofer’s line),

 BFR B, R K LA LM PR E AR
I RS T, LSRR 0 P i B
FE—TERT 2R — & B Rt S (00, BB AL HE, 3 5O 1)
For i, TSR, Bl KPR el el g
(sodium flame) FREMIK G, BINTRIEA AN Ao 1



T8 2EPE g rRTIER )

AT0LT, WA D BRI BRI, b T AR AT ST, R
IS T R R T 9 SR D g S PR 4
TP Ve MM AR 0 FOG, B IS ERE, SRR A SR D AR
SR T S

F20 o

* A" n b1 n
AT ) 1.36 Sl 1,62
S 151 - 131
& W oA 2.42 B 1,47
KT 1,65 A 1,353

JLUIER B RIL IR, T A AS, A S 3 KR
(spectroscope ), 3 B LA U i 43, Aufid 285,(1) A BEE
%5 (collimator), B HEEATRE, 450 VHIRAT HILEEE S, M kA
% By (2)P 15 5%, B fE— iU FERT !’JBA] PELIB)T BE
SESE AR Gt ()9 1B IE E S (scale tube), 515 B

— U T R B R T A R I NEE, BLR
AL %5% B WG RE LI, 48 Yk R AT ARGER & D%, O BT 6
m%uxﬂ SEE B — DU, T AT &K, iR B0 GRS

A R R B AL R . AR




B85 5%
BIBLIR T E1C R STRE, T BRI R e, ARG YRR
WU kI 531, DA B3 $Erb , 4 B S B1E 41, BT 1
BRI IR A AR,
LR X B B ER L, AR ESHNEA L, WA
BRI Y A — £ EE S O A, T BT B 1

7 ZEE R BN, O IRE SOESTNEN i, ORI, RS
% Rt (spectrometer), Fts— BN SLESE 1506k
AR, FBA% REEEEE (spectrograph),
§4. XEevigia
FEB Y MEREESREM RN, BN, B olERENE
BB, W A 0 AR T .
(B2 AmRSIOEE E A AT, MAMRERINO A, I R A i



&0 T A ()
B KERA, B et msR @, MG —B0. AL 61, SRR, B X
BA ISR, T B T W SL 7 et F0H — AT,

(5B 3 ] AR R —MIE, SRl , v AL A s
PERNEE B — BT G RO T e 0 P e 00 5 B — T g, ORI M R AR
BN B,

1 BB 406 R KT = R T

(1) EERE  SL—H AR, Bl B
F RIRIOGES, B RtRt, EAC AR, ¥ iy
Bies , FR8% E B NS (continuous  spectrum)),

(2) AHFEE  FUHHETC H A PR S, T RE
20, LEE T A — S L WISEE 58 (spectral Line )iy, AR 1583
#EEE (bright line spectrum), FFICHIT BAGERER, ¥k
ZARI R T 51 560 B 11 R L, C T i 5 o B A
TEHE.SEFRSE I TG A T, 7 A5 K 4 (spectrum apalysis,
ARG H A 1/14,000,000 25 dagR, BIATH2E D B
SICE S AR IS R 5 0P 45 (caesipim )., g (rubidium ), g
(thallium) 4R (indium ) Frgg(ralbium ) S5 B, &R FTE
Y XIS WIRE

RO GOEE. ¥ S PR BT 2E, IR AR
45 BHIHEE (emission spectrum). '

(3) BEERNEE  JUGAII R o A S S B AR, F
FR BB ATERR Y, FRISIZMAIE (dark line spectrum), 385F



Stk 8

BELRORTT, AR I BORRENE, B AR M ERey BLIE AN
T8, e e (Kirchhof £)AF AR i JE WL, T 8RRk
(selective absorption), ;& MWLHT, [ mILH & KR FRIFTE
BRIk, i IR, BN IR 43, i AR IR KR
BRFE Ay (dark band), SEFHR %, FRIS FEEERReY B dl(reversal of
spectral line), (RS #0641 RBAS BRIRFESE (absorption  spec-
trum),

SR S S e B s () d S PN AR R Rk )
R BRI SR, BB TR, — 6460 15 5UR AT IR, A
A FERE ARG B2k SRR LA BR IR I,
FAB RS P AR AL b EL AR, BDWT HE S Bk bAAERDIT
£, KB LA B HEOAE. 35 A helium) JE H A RAEFE HIER
8% RLRE, 1 A B RN b BB BURIS TEAE ﬂ')tféiﬁcﬂ“‘ .
ROERRPTIE R 3CE BT & BRIy, m

§5. KENRE

SRR A H—ENEE, TRRMERA. LT
RO S BBy, TSR AT — (5 kiR, BE
SRR B ROk oREe ke, (B YR B MR AR 3 i B
MW AL~k (1078 ik ) BWELL M 5— % nRB
¢Angstrom), HiRREHR, T A SpR . AT HL—EEk
BRALH, BB —BOK (micron ), il » WITCERT WHM T8



82

—

HPE BT IrEe)

Z— u ISERLN, BV o (O TEBE T,

ENBRAFE AL ST EKE ( visible spec
trum)), FRREHIE 3900 M3k & B 7800 ILIGAT (5 Lk, Spak
Hp A A S (R R D A 2 S e T

F27T KRERAMEBBOIBE
| mponit —

] o0 v
A - ®(0.)
B (0
C g (H32)
Dy @ Na)
D; R Na)
E @ (Fe)
F & (H2)
G §%(Fe)
H gE(Ca)

o EROR)
7594
€897
€563
895
5890
5270
4831
43 8
1979

Seald 3 AR, BRI,

» LR DR

06 T T MRS, AR R 26 55—t 15 A B 276 e

iR 11 BRI, EMER
BERE MK W D,
BIVRY 250 B 7 (a0, VT A B
B, BHREEMALE. EEH
RUMARIB I, ZE 4L 5 BA1E A

B 283 e tRanfes



RiB &3

SRR, B LS, B i T IR, SBARS R
W 02 BRISAISME (infra—red rays), s i BRARNT I
EVIAE, B S0 355 ek, A RIS (AR, JA SR VR S Lo,
16554 TR AT R R4, LB 5, VT e R LM,
P A 111 ghResR, B RORSRT ARG, RS A
(ultra—violet fays) BHL R R BRI, 8O R B A8
VAT AUAHERRISE LS BT B KEE (invisible spectrum)iy
ERF. ok SR S0 BRI DI, TS 000000136 i
K A TS T RN RRA S DE AT 1730, SOAMGRIBE k13
£5 0.042 JaK, BRI MIKLG R 625 45, -

§6. W

TH (rainbow) 45K 51 3 AP IR WKIE, 111
SRR B R R (R ATt FRIRYZ R

(X ] BH—BEBIK A

F (3 287), X BRI B EW
5 M, WERLIK, XL
L S gk R A —T B —
BT AB, [k B i JF 89
WRATLO A, SR .
£ A8 PR A LR O 1L
SRABEHRM S eXETKE
RO ERNE  REXLESR




84 FehE B ERE(Z)

TR R TR,
f1 ETEERUCE, ABEARITARBER | C R, —HaE
AHERIRR, A TR G, 5% DB, RESR =
E Y50 B A SR b. R KT H0F, 6600
R IR A, B AR LR,  GAERTALE IS A
SHRRISE 5 L SHRPTRL Y 55928 40°, JURTEL (5 0L STARFTRL 1
NI 42°,
KA BRET (primary rainbow ) $REL AR K SI1EITH W
K s SERA 97 51 F1— K 2 R ST A b AR B
WOERS, SPIPHVOKERE, B ARG, 4o 288
B TR, A T ST, Fu i ABRFTIRER TR AN

REpeat

E288 it



- et 8

FARRI T (B0 Jif )ik 40 0, RIS 630, B 42° A6,
WAISAL (6, BRSE G AE Y, SLESAESY, A EE 76 18 5 i PP i o
K> SRR RN L 11 SAMOtRE.  FLUVRKIE SE 5
T, (AR E— 20 8, B —ikisn iR, B 5Tk, 0
BLSk AR R B K 8B+, JE I ST, R BO RIF— a1y,
A5 FIEEEY (., BT R IR,

KEGARSTAATEA, R KT HHHA 2R 55 QK
T STEOATIGRR, AL A ST 517, A ARAIA SIAREIIR 54
RN MR YIRS SRR FF LR 1 % 51° a4, kB B
AL, 46 54 WIS, BB B, BRI EAER, S fEst,
F200 % R 65, TR AIRALIE TR (A 1eh 0, F SR R B4rAR
K> e §B15 8 (secondary rainbow ), THs SR MMM 4, BILE/KE
TR PR EAICTRRESE, L (AR IS Bk, T TR, 4n ) 289
FiR.

§7.




83 : PoPE R Es(2)

———

B BB TR by —TRA ST, —IRAMENIE A gy Bt N
IR, 38 D IFIEHE, YR —IE I , SRR IR T AT
JR 5% T8 EARE S A L5, B AT AT JROTE KB e, B o
RIAL 36 IR 5%, AR WAL BRI, i B AL, Bl % &
0.4 ¥, B RE T G B AT 52 SRR, AR ST 5
FAR 12 0 (6 A AR R IR, BRI (. ALy
2 IR T 5%, WO —FERIR ST, RB S RIERST (selective
reflection ), fCA< A WAL ARSI T OGS, MREVIFRIR 5
A BL. A ORI ST, A0 TR e 2 405, 2 A
SRR 5B, T Sy LA Al A6 B % MR 8 A
A
P KBk ABAT BT, RIS AR, TR
HRRAE. AL SR B , LALEE ABR O, W 03B B
o B T BB BT, RO, AR, HOE v
Wi EL, BERRKHMBOER.
§8. MARFEK B
BRI 6 10, R B AN R LA B SRR , T
FrO e 43 > SR A S B 1 TR A 80 A S A BRER G SR (sulphate of
quinine Y25 i R E AT —HU T BOER SIS A S oA R A R ILE
. SEade, BB A (fluorescence ), AR HLIRAME. BESRIVEL, 1 X GHERE,
B ULl NS LT M R BB W, R T I, Bl ek E {vranium
glass ) uf BE kR BT AN Bl AulE (vaseline), HEH S, F iR AR 0]



ey ¢ 52 87

oo, TSR, mPPRERE, MATONNRE,

X 55 {calcium), £8(stronzium), §{z'ncy, FIM(bariem VL 48 BRI
e b, ATREUR RGN IR G BB IR Rk, TR E R B ea ek
. 50950, B A5 48 phosphorescence ),

§9. BHRA
BB 09 LA B, TR QL. A i —3, _LRseae
8 BUREIT , KA 1S, 0 Il AR (Newton’s disk )([§]
290), fILAETHE), AT T,
R A, KR Ak, &M
WHEH MEHOT, BRSAE GAR M, 1
HBBIE, IR T 5L FOCR G S0 if &
Q. SR @8, 40T BRRa . B
WG, BBH#ES ( complementary
colors), 4u'M T %+ & TLHE G104 ST
L. 5 0GP Rk —AE (6, U

%8 THE 2R A L
e m ow o o |G PR )

Do sy BT REeR
ELER ﬁ P& EVHE b, B IR B FUNRI B9 19,

AL URAF R A BRI R S 0t AU B4R
BB, b BLBE A0, QR L GRIHE G, BH LR L EE



&8 ST HEAR)

*&e(bluish green color)

B pigment ) 5, (R A&, AIAT (G RIR A TR, EEH G
I A 5, B 30 B 3 B BRI A, ISR . SE R AR
T HR, 76 BO6 P R 53 BB AR, T RN e IR B2
CHRHE B3RP AR ST SRR, TS ARG B, 80K,
B AT, RA ST U S, Bt e, Rk
R, W BRI A T RIS, 6% ABIEBATRIR K 57
R S ea , fdi B S (A v R BRAR B A0 46 0IR G 2R
SRFIE). = EAREPRI( three—color printing )ik, BREM &, %, 2%
SHEMUR B B1RAE FIMR b £ = X AEE L0130 (L, il ERY,
L ES: Z ST T

§10. @

BAEIEE SREE S IE By, RIREh R, BB R
B8 ML 182 A6 ER—E RN MR R BN S
B SR, B0 (6 o % B M B B, AL EFT %Y
SRR, T4 (2 T OB SEA0 16 B, AR B — 5, BTkt
1R, R A AR SRS, SRR R G T 2 2 8RS BB

—~>—_J}\ ! . SRR
~¢ s wiag

-0, BENER B2t wEnaR




bR 89

( chromatic aberra(ion), & ROGEMES P AT BB BT, MEE R

EREXE, HENRAENEH, W H— RPN (crown glass)
FyESE Fi— K A 3R (flint glass )aMESE, K 5 HEH
Ak, B 292, ERTH AN G, BREK TN, 88
W BEFS (achromatic lens), 4 I HTHI4HIRIM BERARESE
HAEE (p.75,§ 1Y BNy 2E#EE¥ ( achromatic prism),

AR ) (% 2R 5 Al — A DR BESE O,

Fl—K B AESE F, @ 393, Rl 55 JD
By AR — 11 (& 2R 8%, (030 S ERAD 206 =0
. {293 BbzRe

g2 =&

o SCEREOL, EWERNRE LA R

- R T, WRERTRAARBIET, REAMERGHEME.

- B AER I A AT B BUR B R

- TG

» FURHERB R EFTRFRE

. BT ISERTIRATEEE, MRS N ERR

. BB REH MABARIRE,

o EEED B FUATTESIA TR R BT, U KTE‘JIS’E

00 =T A v A W N e

*?
9. FEHIEPIERALLNE,



80 Fol SPWERT)

—

10. SEFIBAT, MR 2R

11, wrAIEs 4 LR

12, 2R IS W 76 08 o T 2 RS » AR

12, 170 G AT B DS B

1. k2B, HSUBAETEYE. ARyRm s,

16, RS T o B AL A, DA S

16, @ SR AT B B HIE T, FIEER) ) (T

17, g ARV A SRR, BB AR, TR, P34 MR
Fik, YRR LR

18, @ICATEA  MSUIHIILA , HIARIRS B A FIRm?

19, AFRBURRLANY , 10 T KR R

20, SALEAALSAKES S, 5 » A R, R AR L 78R

WA TFHAERN

c

§1. 8T S
(I MBI LF R, BY 10 mOK,
BT RET E S, W TR
Ko st LIS, BEARIASS L2 R, B
204, MRUTEER )Y K — R, BRSO K
EHIR MY, FIRA R E BN SO A, B ‘
HTEE b, '~
TR T AL Dgye
WILHLTTOR, Mg Ry, BT W29 AT TH

&)




TRAR

91

S—

# (interference of light), f3AI[@ 295 zKiRWI. B 4B fu AC

UK 7S I RN 5 BN
W BARRPT B I OG, 1L W
W EREEASY. A R LR
ab, % R AC 1 v o BhEEHE AT
B4k, B iéR o’ B AB T
[ o” BRI ARG WE | 3L
aa’ (R, 1A BEUE X ST R0
frE. et enfgk B
Shiss, YRR CTE B HARIE B,
e, A& T MR, &
A RS, sR R —RE T, [R5
gt @) FEZORM, f%

20 sgikTeaiy

REATF— cc” RYELHEER, YA ¢ BRI ¢ BRI % AR W ST, BLAR
A, AP EERRLE, LI, WS Y, URILIE, T4
ZER R RIEE AN G e’ T, LTI ¢ SR o BERTEE 2L W SO
T, PARE BRI T 85 Bk g9 WOFRBER, 30T 4 g TR o° B
s 2 R B S 0 B8 B BRAR A HAIII G 1 A A 35 88,
JUR E BAANS, BTER7ZE IR A SR w8 . A3 T i

(interference fringes),

52 kREEOER



2 L OBIRE ERWER()

BRICAOT 28, J s ARAL AR, WH WY —BXaiR R, M
i ieti R B o g S MR IEEE R AU, BB RB AR SR
FEs UG, WRRBE I CHAR » J5 WS — 05 R TR A s i — B, BRI IR
Brg et Tob B W a8, AU 3 R BT ik 2 5 T, B WA R e I AT B e U
BITE, RBEWNAIL 816 424 1828 4, Wit R KR, S0IF LoIa0 Rk
i, AN TEbMRAL. B R, féﬂfm%&)‘c&rtﬁmﬁﬁjﬁmﬁ&k
B, SR —TEH i, AR T bl M T

(1) sraReI RS il 295, My g M. BER 180°, MBS T IHS

’/rA

BI205 ARG5HYRER

KRR » B 4645 K ST A48 Fresnel bimirror),  SABYMAIRLEI, B
HEISE, S5 M1 Tt B AL, emm@gs, ®itis —H5F i Ma
JE8 SRR, DS DI IR S2 Bl FXSRAEH B 4B RTR MM
i, AR R AR, BN R E 63, 72 4B @9

(2) BRENKS —REFRURIN ~THTH, —TRESY, TR
JR—E 4 A K BT AR EE(Fresnel biprsm), 41 297, i S Figksy
S, —BIERBIIRG» I — Ty T 55— RO BREE T 10 S » SRR
B4 S1 %1 S2 Betl, I W LT AB TR F4B.

MR RSEG, ORI TR R 200 R Bt R
A3, AR ALICR . QRIS P — LIRS , B AR — R, SN DA




Frermat 93

-} 297 st

1, O TR A R Coptcal path ), 2B HIZE AU R AL, DIAG 15,

53, BEREME

EC B, K LH, SRS, MECERTET, BETXRE

B, TEWITR NS, RERNTSMANIR, TADXRNRMN X
L. 55 LA K 8 —ERZ AR, B TN RTR S, M uare
MR R 0 R SRR T AT IR, W IR B B DTN Y
B, BRI T IR, B TR BRI, KRR
R FT BE BT TR, H TS I 0, TR R, IR
B8 A B E R B TR I, ST S AR R

§4. FaugEH

FEART 2 Bk BB R AR, R KL 45 R 0 38 A g, DLk 82
SEOEIT A . Ga B &, B B0UIR S (diffraction of wave),
Bk RS, IRBEIRE, MRS (ditfraction of
light waves), 75 Gk BhiR {2 4%, BRIR ARSI AR RULBIE,
ST B 0 G 6 B —FRPF R AT, 1155
HHEBMESE, At ERENEE, BRI, RN
BIRRIE, U R AN K, SO B K B i O B B R 1l



94 i L )

KUE R aT, e EE, RS R H),

JLUE B SRR BEAIRE, TR R BT R
MU RN & . SR YL UE T2 38 ANE, 55 G FLIE A4, Silnk
OB, I B R S, DB G R DL R i E R T
SV R R WS BB 18 A WORIERR BT, U8R
VUMV AP, T GEAE BB L Lk I AR R, a0y
D ST IS Ao SR IR RIEE S, 0 S0 BN LR
KB, T B PN, SO0 R T R, 1 BRI IN LS T s
B,

§5. XIBEUEH

AAREELE (single slit) Wag s, 185 RIDEAR IR HE Ui
B ICTOCBRTE, BT R B A A ‘

(#) BRERBILIMMER, ﬁzzmmﬁﬁ,fﬁm BB ETES
#1720 2 1/10 2t ek —i, BT Kﬂﬁ&mJJﬁﬁ&iﬁ’“fﬁrﬁ"J—-& T
MR E 47 B 7] B4 ok (ditfractions ﬁrfhges,‘. g 293 fi,
BR P ICBRTLN — MR B AT, RSN B Ak
B3 O AN B DR R AT LAY
SEATERY. FEIRGE —h MEFTBA
Bl » S0 155 L UY B 03 Ao MR K - Y G -
15 PUR—8E, DO _ERATE A SREUA LaY
8. FTUHERENE G BRS¢ T e
BB, U BRATRTT AL B HERGEE i 298 e




FHARY o3
MR B - DR SR .,
rh TP BRIV ) ek, SR R IR, VR 15D, R
299, AB JE— BN L W RABIE W SR BT BORERI B

M.

299 #iuiRtm
B MO 15 T BT AR TR B, 3R s IS ER I, B
SEERHERS by I 11D Po B, RS RA REMERS SR, AngRI0 S IE A
Giivate & AL BEANIE, U BT AB L &O6EESE T Po 0L, Sl
4 VR (path difference), # Py HiAS BN Her RLEL.

W = 15 P, 35Wi— P A Py ARNY B e, AC JSth 4 =
BP it i, QIDEF2 AP F1 BP (A, @148 BC. LBAC i
15 EesY #5(angle of diffraction), #nbFE& BC 15—



LA FrE whyER(s)

R M A TF, Sk RIRMeNT M AB WNIFIRE O 8. Fu P g
ti— OP . 1 AB 4345 40 fn BO WG 1%, Hifd 5 SRES
#4( Fresnel zone), | &2 OP — AP =#x, #f 40 K1 BO i A
LA EEERDE, 98 1 T Eb, 0 PR — TR,

AR P B P Wi 2 ke = 00— LT,
JFEE BC 1S 30/2, NMERT AB WIS ik 3 4%, Mleh e

BT, LRI b ORI, A, O
B P8 15 5B £ 5 5 SO R AL, BT —m i,
BB F I WM BB 1, TS FE TR M,

I £ H— P B, 4 BC 1A 4\/2, Rj§ AB Sk 4
T8 UM AE, #4015, MIES—IIES:, B =re
e, URBEKELHE , AT SR SR A L Mk BIORE DA (e A gl
RIA [>ABC it NOPP, BAIL = FTE, iy

W r FoR—EE B SRR EE , R

A
BC:n—g,
bn
& =S

B ERF AR RIBE SR AR ST



THHAY o7

——

(1) n 25 4R B, Flme v e WIS = EESERRE C B o vpo e sty
PR R A M s B B T, B HRE S S A e, B
B2 WA e, 18 [H—R 2 1T, i R IR B, IR
BRI,

(2) K = fne IR, HARGSLIE A, B Mesn
P I i A, SRR S B 2 s WAL B @ T,
St S e R B, HOCTE B RIRE RE B, EDT AR T
BB AEE.

(3) dysXAp i =, s F1 B IRIEAS, BT 3 E ok K R

(4) A = f1 A BT e, Bk b JEnti . 60 5h 5.0k o
55, BT S0t B OB AR 1, DARL 6 SRR, TSR (A8 A,

§6. LR

A AR AR TARTRAT, DISSIER el —5), RIS B8
TR, BB S Hi(diliraction grating), FEE RS M,
TEEBRT b, AR RS LS, Wi A i R
. BCHBLE 60 IR, DR —IE iR, A5 1 MRSTER, B
TR, 7 10,000 F 20,000 fx, RS S E .
W EIESSEHE (transmission grating), B 4582 (me ted
gelatin) S5l Bore B RS —JCHE b, BRI, HE R BRS
b TR AR O S — B AN (replica of grating),

#nlE 300, FE G hEE S BA KBS L BT 0 5



18 iy B L =)

R

e
L. ) L, ' R,

B
'\\\ (N 10:

S >
\l &

5,
R

BR300 ykss

FORGCH T L duESE L o 8 00 6 B R R w
S, HEEG GO OtE W I T, % —AMUERS Bk, Bias
B—R e (first—order spectrum); fg B, R, 4}, X A3 ZHE
7% B.R,, }8 1% E- M5 (second-order spectrum), {5k
SR, T AR SRR, NES R R, SEROLEE, FR1Y AR
%%(grating spectrum ), s AR EE M E & (diffraclion spectrum),
e OB B A (prismatic spectrum ) BR, B BCEH &35
£ BB o, HOCHE BT s 5 0GR RAFBE SR04

RgmE 301, MN wﬂ%ﬁﬁ}ﬁﬁ"‘i‘éﬁ@ﬁi‘%ﬁ?. HPLTEARSIARE &
EEEFZEL BTHESRTRR B afsh, XK 495 Hsgin—g
5%, MR AB N R A 8 o (), SR REER 2800, Kk Ji i L
R, SRS, R i — R fue.

AB=n),



TR

n B 1N, B —BE
B8, » S 2 e, MM
Bk R 53, 5 0 TR L
B d B WRET A EIROFNE, fr 0
R £ ACB, VBB, NITH
sin ﬂ=—:§g” =#€-,
#  AB=dsing. 4
® ) =d sin ﬁ'
EFBHRHYHEAR.
NI — 3, RIS
A=dsingy , BB 2=
dsney, BEFES S\=

T

N

™~

Nl\

IR & Jiblice:

dsnd 7l 614 62. 03 BB — RPN SR WPFTREIH HRER A, 35 » EX, d
F1 0 E W, JF S HE O v i B R A AT SR,

§7. FKemiE(L

O —#8 AT E L 0k ey P RN Q REHDSE A 5 L 0
M4 RS R B IR B0 25T 54T, BUAR b Ak 0k w7 76 b ints
4EFH , Anbd C02(1), &% P Aol M Fu sk W3R BhAR i U5 247, i
M Q HIRM L0 B E IR HETTIEE PO, (0¥ Q ik
AR s8, i) 302(2). i 406 e B B AL WL BE - L3 8 W,
AN E A 6 (A ) . Sk BhARTTCEM i rp e T, T Bl Ry
7516y, BT BRI Ok Rkt Ok L LBk B E XM — v L, A



100 Tl EhEe )

—

FCREER M A ERE B0 R, RR REN RIE{L(polarization),

P Q
\”} . ‘" 'ﬁ

t“&
w

P " L
M e \‘._._ B 503 ML
f ‘2)

B 302 BRI ,

(KB MR (tovrmaiine: i — (Bl 308 2), BOASEHARAIHE.

747 BB 10 U i b BRI AR L 2 0

SESENLE BT OV TISES (R 204), UG R0 — fu A POND 90° it
. SRR £05),

80 SR pe i Sl B 305/, WS HABEE
BT B

v SO BT ER, VT SndASE A 0 B Aot s FA G o A 0 —
KB, BTGk KR A AR TR ) RS, SRR R AR E
HWH R, BRIV ARREIL (polarization of light),
JUROG 8 — R, JLRBIY R —E T A, JE
‘ Bes ek, 3B EREEN (plane polarized light), fiEEk ey



TS 101

TRk, 7T St 1R, T FEMLDE.

§8. BHAS

IR AR B 200 A B— R AR EN AR E
M (isotropic) W& LR, WiHE STCARMRUCEARIE AR AR
58 77 G SE T SEBRAIAED i SR (caleite) 455, 248 SR
i (anisotropic )iy, MY S EAR 28 WK, 251k MR FM
5 AT 1658 ;ﬁﬁ%ﬁ&ﬁ%—iﬁfﬁﬁﬂﬁ%ﬁ‘;ﬁ’aﬁ%}iﬁ,
SRR (ordinary ray), B—BHTEHE IS EH M
HIARA A, B U IE RS YR (extraordinary ray), i AST A
BENF, SHEGRMTIAEENE, WkTtRysa
FEERE, 1 R LA 3Cr o ) e oens, ERwtE A
FER AR AR, B T R AR =1, dul 306 F7R,

B3 WHFRABIYAR B 507 BERHmaEES
SRR, A EEERH(double reflection), 4uJ§ $VETH T
VAR SRl 78 3 7 (SR R B0, 6 o7 e BT WO i
(eI 0 » BRAR it 0, 4n R 307 P,



102 R I Tk L =)

w—— N

1. 89 FrBIErEmime?
2. FTECOHRH M MG BT, DA AT FERIAR
8. mf wf LR A — A BT RAE LU T B B R 2
1. XEFWAHTRAGLER.
5. JAIEEAFALAR LB

- O, SCHBEH BB BR, 6120w R EARIS?
T, BRGNS A6TERE?
8. RMITHMGEYHLBR, HHIE51?



w3

§1. mrffosil

FLBETR 5| i d s, BB T (magnet), FL1e [ AASH
B — T O , B R (magnetite, Fe,O4)f, e
A 5 | S 0 e, B A% K 25 RS (natural magnet), 35 1
ShI— W, FE— BRI b, WeR—J BRI R, WA I A T
J5u(p. 209, § D), 115 MG AL B, JUIRB AR A& RESE (artificial
magnety, NG, RITEKRAR, iAEr (magnetic
needle) &R 5EE (bar magnAet)‘ Fil 7 Biziii( horseshoe magnet)
& 7737 203),

(a) (b} (c)
o8 (a pigt (O)RERER  (C)MBRH
(102) -



104 St mmm& =)

ﬁn%ﬁ&ﬁiﬁc&ﬁ)ﬁﬁ“, SUIGEE R B BT B ST R
[ 309 FE TR, FL—REER AT B
BEORTI R & £ v % 4, TR
(magnetic pole), piEERsmfE—HRLEL B39 pus
5 €3 W TR BB W, T Sl A — TS ST (0 BB A i — T B o
—azsammmﬂ, S — A FUILICT S ER B TR (magnetic
axis),
TS — SR — B BRI B e — Lt b 2
AEKZT PR (1ol VTR0, SOV HORP IEN, SLAE — Tk, 4 %5 47
—SEWIAI. My PIEHER LA MERIAT LS, (AR
16 A, ) ey —4, F5 48 15 {48 (north seeking pole), i f#
JLAE (north pole ), fEREER LT N o7, HONFI RS N 45 3¢
15 6 I —%, FBA5 5 918 (south seeking pole), fij R B (sogth
pole), TERRER 175 1) S F7%, BOF RIS ke, RIERTEM
N 1, €0 P T LRERRHE 4 o 0 LT
§2. WARAER

e -4 HE— BRI — TR, AR Y] i ) 1
N\ UHRMHEENE (B 310), Juil N BiskRi S b

YRR A TDRIE FR, N BAn S BiARIE, DA TL
==L HINRB]. T 4nln) A0 R, fE I 5
B moh  DIRIEREE, PSLHIS). SRR RGN G son
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51677, #3181 (magnetic force)

HekR5f E (pole strength), fiff F3E58, B — BB &1 v
x(quantity of magnetism), WRLEEY R, W[ hE LI
M, FLIER—BEE Lo N Fofn S 48, Zn 4 fn—iE f— i FR
VeI, JUAHE FOAR GBI R ¥ AR7SS, B URASRR 4 AR, 18
(B 468 {1 A 5 M AR , OB 35 7 o iledlh Loy N 4 45 IE 4@
(positive pole), kR 1N IEEL i S FEEIFE IS HIB (negative
pole ), 3LHT IS B . '

§3. HEROEHER

BB IR ity (Coulomb) JAZIE 1800 48, ¥ b M
BaHET S Fﬁ@tﬂﬁmﬁfﬁﬂ*ﬁ%ﬁ) FrRRR A FORES & B, 1
FIvEFRE IR M azp o g . GEHRE BaEROIRhER
(Coulomb’s law of magnetic force),

WHEER. amEIMERED, SRR NHEIRE R
{5, SRR RESE S m A m’ SEOL, TRETITENES r IS £ 4
BB (0. 538, 8 3) 4% w, Sk iy N E e,
T — AR

F=+R™"_,
ur

b K B—8 % F Walkfiin ¢+ 9T BIE R R 4 Wi ks
I8 HRHERIRE 7, 4 B8 — "3RI, BT RA WA TR,



106 FEE )

0 T U KRN 3, 55 — T AT 208 3% 4 B2 LMEAL A 1
1. 1351 S50 v MG e S — B WAE SRl B e, ik
BRI AE ST S0 — B ot TESRLL WM pr - ARUE, ME T
Ry Rb e, DAES) R R R BRI RN, TUFT ) st . — R KR
SHAUE, T Sty AR IR 77, GRIGTS B point pole )il
FE5H, BRI, AR R, 4B TS TS, 20 A, £
AR S — R AR, |
§4. EIupE
o TR AR R RIS, 16 IO Z0b ARG 1 Tk 0 B,
AU AR A 1 SR DY, W — kS, B S B
(unit magnetic pole), B/ HE3RE C. G. S. B, ST HIAY
fr N ¥, 35 BB EHRE(unit positive pole),
M AR AR SRR B3y MU = =1
C. G. S. §fif, r=1JEX, F=1:8E, A u=1, Wit
K=1. { R A TSP 0 1, 5T S PR
Fagx ™ f
-
A TR BOS 1.0000004, 1 1 HIE, e kR
FT AL 5P R 7).
§5. WEME
(B I R — R — 3T, MR ap s = o D EE 2.8
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e
——

P ST S SR ST (R 110, M HFREENE AR — 3T, I SR ET N R . LR
— /N ST HCEE RERRAY [ESEE, R/ ST B A RS AR, B I ILR A TR L D L R A L T 12,
S RIS B 3 BOTERRISAL D TRy B, RN ST R SIR S 2 sk v
& EEARPITET.

s

B 1 EasMD K512 BEAREE(2)

FLAEE b S0 TR A7, TR RN TR L B 9, AT
SRS LB, SEFEBUR. PR TR (magnetic induction),
T B SH AT AT, BRI A MIREE, TR
N AN — Y T R R4 S, FURRER N RS — R,
WK A 0 N . ST EMR S, REnERrpE
A FE P B AFLEN T, D5 5 2k T IR, |

T I L, T S VIS S R (EL i 5 B 5
2, FURKER AT PEENTR R , SO AR IRk SR, i
4, FE IS RSN (temporary magnet), SR SR AR NE B 2R,
19 FE e LA, BTN TR, DD BEER I RN A3, SR T
£, B3 15 R A REY (permanent magnet ), sERRIEHF SIS MR,



108 SRR AR

B TARMY (retentivity),

§C. gusB*

— BRI B, FUSERE PR AINY ZSRT, FRAS T3S (magnetic
field), AnfE A — 5 BOERAETERE L Aiy—k, JLRT 2l
F ks, BB IS S BB I8  (magnetic field intensity),
WA EARRCH ), B R EENIRE i ., S AOR
FRAEES PIVOIEES, duth ST LSERTAED), 58 B0 B3R R
4% 1C. G. S. WAL, 7 FBS 1 ISR (gauss), M R 15
WES B WL, —48 mC. G. S. SEfTRE® MR S W
¥, BT SERE I8 F S8, W R LR R T |

F=mH.
(i 77) = (B3 ) x R34 % ),

R B B—5, ﬁk?ﬂﬁ%ﬁ]ﬁ%ﬁﬁ’ﬁﬁ%ﬁu*ﬂ%ﬁ» -l
AR BRARSE, B A M ZHE. L IR A 1 B
o B, BAAARSS, Wik 8 I RIEsAThY, FiA 5&&2}3 (uniform
magnetic field),

(PR —RSRARIER 10 MOk, JUERIS 450 G4y, B —1b, FURELAY
N EAEE 20 ke, A0S IR 16 Bk, (V)RR IR, CORASS L
Be—13E 13 100 LA MR, RS20 LS ET?

R 27, KER 28,



(2 3L 3 19

(M) (DmB NS, &R PR R RAGEREE, BREMN N S
%, A2NEANS Hi 0 Ha, REBNHE
B RBRET H, 0% PRSI,
AT, &

- 450x1
H1=—%’.§,~-1-125,

=2,

H = 4§d 1

WA H: mﬂz,ﬁﬂﬁ?&ﬁy JuE]
X 9=A+B)

T e )

152 2024102 =2 %20 %10 cos 4,
o A=6°34,
Py 202=1524+102—2 X 15 X 10 cos B,
- B=104°29,

. 0=151°’3'.

Hh N H2=H124+H324+2H 1H2 w08 8y
B0 FTR% H=1.15 ZHA/R{ERK.
W B HH#H; Fiktf, NS
. Hysing
@0t g tHycosp’

O O=18° 1V,

&k H ke H - R 26% 11 @4,



o FER SRR o

(A F=nH.
#* F=100x1,16=115 9.

§7. BHB

L) MR-, F—E PR L B LR, e,
GEE T AT L0 e B> MUGR R OS], il 314 BR, SUHMRRIIN & AYRIE, SN
RANBURMER B REREE, 601} [ 315 70 816 sy thwe, R4 REREUT’
T &8, HF 4 KSRGS § ARG S H IR,

\\\{; /;«g 7

B 316 MRS

oy B BB Sn s B Al o R A MY, (TR SURE, &ﬁt?’r
ZWEEHER, I T 0O A ki 2R, EB— R
%} (compass needle), JERESS At N BEBE S BE, MISFT Ny



z 3 m
FHR. BAEHRARSET S M. L—TRFE, Wi BE
A RIRTHEARBETERG S N RIS E S B, JLUTASH) HiAR R
BEENY (magnetic lines of force), 4ng 317, g B—{ETE
TP EE 3B N TR AR ERAB .

BRI Faraday )% AR TRROVIES: LIBRARR LA TR, B
PN . S 00 SRRy S, ¥ A T

(1) % thaBkey NERES I, SR % SHR, Ml
S B, AL A KR, [B1F N B, i & —H R (closed curve),

(2) JLT ) ART A RLER Rk B, Bl TR,

(3) BHMBATHIZ. k—RIEISE %, IR —ihiR
W TEI 5 15, T AR S+ RAE 3% B, 1S B Y0 18 7 ).

(4) B ERFR B R B, TERARIRRE B4R
SR BRI, HOR R HRRR DB 2k AR 16 1R AL

(5) B8 J7AA () 353 e IR ATl ) AR e B . 8 ol
7, I A 1) A5 REABRE , D% 2 P AR AR R A,

- (6) BBy BRAET BRI B N8, t AE B rh dn By — IR

RUMHE RT3t B i SR F b 0 BB B2, B B SR A1 ).

§8. HNBMES

el TR 3: . VT S LT R AR 2 00, BTG . FUAN
B B — T b 4R ALE R e Bl @
BESEWE. BYHA—EN RS 1:ERBENWRE, 5§



112 SRR YD)

1C. G. S. WE{NHIBMEE, AT KER—MH &R,
VIR, Bimii 318 p ABCD i B @3AKIEE &R, H—
BALERRALTE T 37 1000 53K
bay s |5 00 R U B L b O S B
1000 {1 J#. B e, U
RURRERRN IR, W
IRRIMZT, e S, UR :
WA, B B Ry SRR B 28 RUgIREEIZER
B AR © 485 A WM A SreoiR i
d=HA

BHA—IRRIS m B HORUE R ST RO WAL S REABSTRE

fe—amE r R, RIES AT LEBORR B " XL, RERE

A=imr?; fhep m BLAL KRG, i&%ﬁb"%&ﬁi&ﬁ%ﬁ%&& ENE dnem.

§9. TEEA

ERERMAEA SRR, RENEE Hﬁ@%“ﬁ’ﬁﬁmé’ﬁ‘%ﬁ,
PR B TE A PR AT S B R M A ] ‘&ﬁ.,ﬁﬁﬁiﬁ} mAESEN
(actjon at a distance) JEN BN SBRLIEN, BIEAAME VE - 0 S8ER
RAABPE ARG S B S Lk AT HRR S A TR S, BUGR IV A, EFRTS
Sr@TEM action through to mediom ), i A5 v ERERADANY [ MIRESIRR
FFEA PR ERSIER: B REAY LGB, U R
RIS P RAE T R Do 5 I L 3 O ERERLR 4 A RIS W0 158
~—3FOHTSE ., Y SRR R IR R B AT, R RIS, B R,




& 3 118

§10. HiHHFR

(1) R PRI TR, [ — R
BT, B R — Rt B ORI N N KR S A TR
— RIS, SRR KURIRENEE, T0 R R I IR TN,

(RE 2] FEReh—ig, R (RRUE. MR ISHRA KBRS,
SRS 762 5 i Y, RUSHRTRS RS

|3 e REERN N P S
B8F S TR 5 2 %‘ ——g. (1)

KRS — R TR 5 B gi-‘“““@ £==“§ N (2)
S N N SN 8§
i

B(E 219). mEsERy 7 ¢ 3 ¢ 5 (3)
), Jok S OVHER. B oie ERIRRRAYNS
th EE BB VT S P B LI 23 0 5 B0 B A
BRIRTHRE , A TR S ALk A , AR DT, SE
§R 231y, R T BRI &L Y i s R T, R —h
TR, PR SURARRE A ], BN PR B AR, 58 IRy 2E 3,
RO Weber A2 T, 1852 48 B ¢ Al, ARG (Ewing )Ryl
7, EB S 899 FR ((molecular theory of magnetism).
SRRSO BB TR RN B R B O 1 TR R R L
(magretization). T HRBMBARMBLARR BEE
B (demagnetization ), {KEERIST-3, TERLRIBYMME, 3
P 8R4 2 TFHE R A — /R ER, 1B A HE2ISERL 4ufF 320, #ILR
i, 4 RIS MIE T, T R e SR GE RS R, B AL, ]




4 FrE EHEwEe

KATRBHKIE PRI FomSrangnns si§
aanne. RISEHEEEEIES
] 521, *pULis U REEEID T AR

SRR, BE(S H AR RT ISP mmamaat P S|
e ams (€334 333223222 3¢5
RBEE%, B 43N RAISesmamas PP LS
5. TR, B 21 s FHRakRg

£TRED MR | Qo mmcaacseacacacacace

SERLUTIIRIE B | oo
ALk, L B 322 QeAIReR 7 T 53 A IARE
TR, 3 P BT 5 B AL, MIUER B M, B AT,
UG U SR AL, K554 0T SR, 1B Bl — e AL TR 4% . ST
B ABIHAL T (p-207, § 3), BESRICRAETRM. Ao AL (L4
S HE SR AR LS , #6575 BRANREEK (saturated magnet), gi5h
T FAFHEATTHRE A B 5 2T B bR
B 74T, B 322, W MURIA B TR 4 KLy, 0 (R i
AR B B, R TSR AL

§11. M EIE*

HFNE HI(Gilbert) iy SV 1R ALOOVRE, SR8
—KHEER, S RRAE HOER A ALAERIE 3L N RAE LR AR

SR 34,110




= » 1

T2 OB 323). g EEMIRORS L . S0 HUERAO G KA SCHERE, WES £ 1R

— BT, HOBTRE (magnetic equator) F MERMIFRE A

—3. BT ( Columbus ) KALFFLILBIE, N5 Lt

BB, DTSR, SLRSME KT M W6, 1S

L R

(magnetic declination), 5§l BT NE F o 3 7, g1
s

. -

9% R B 324 R 54 RORE 145
FESDIECTT W T CANE, RVERSHEENG b Shiprkor, A
FIRE R AL Rk 4 ek MR SRR shin (3, FURESHE BT

PR B ERTL BT MR AR ), RIUKTR T e 6 1 AR 15T
7y=<) (magnetic inclination or dip), W ErIHEMI AR, (215
SRS AV WA ) . LA N B — AR 0338 JE K
7, 8315 JKIEJREE (horizontal intensity ), AR A, B A, Bk
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3, BRI RRAIRD, MBMEN=FE (three
elements of terrestrial magnetism ), TR EAIR T rythad

KDL I TR PR
#20 REEEREGEER

B 4 B e b R
(i
= » 6°04  E8°3Y 0,278
& 3 4° 5 57° 18 ' 0.88
+* R 3° 18 B55° 11* 0,301
oM 0° 18 53° 05 0.312
% 1° 42 50° 29/ 0.323
B OX 2° 267 468° 43 0,331 .
% 2° 3% 45° 38 0.331
[ 0° 08’ 45° 1¢/ 0.344
B B 0° 04 36° 1¥ 0.372
BOM 0° 29 32° OV 0,372

ol 325, Feiiuie P SR K
(total intensity )% T, AR T FT iy /!
RS 0. S B SHOTNIATRIE, Y
BRI E (vertical intensity), A5
TRER:

T=+/H +V3,
H

- —

cosf’ RSH mmmE




& 5 m

tan 0=l7~.

H

-§12. @ag
38R T R (compass ) [kl s, MU HH 58 , 18 S— DMy
R ST, EALAEST MR, BB IORETE. JORS 0V S S —
PR, A T R R P I 55 BT BB A 7 ARG
DRSS, e 08 B, 4 52 S, g
STH. MG R —Sobh b, IR AR, i
T AT 3 Wl 7K 2P i B0, AR B :
2, BV HE A AR B AR FR K
FIBTEL. AR A0S b, B RUAL Y
7 B R, S TR A
S ARABR , AT A 3 T A
. EMRE (RRAE (Kelvin) I
TERTE 1876 el dfil, B (1A TE
1910 fELiok, JPATRAFIFKEE LAT IR, (57 ATBhRa
Ot PREFILMBY AR A I BT B, BN
5, 58 15 B B 2 ey rocompass),
.2 B

1, R LIARR T sk
2. % RESkA U3 — » Sme] T CLBUR




ns Fol EhirEs(o)

oa—

3. (M EA R

4. —RUBRIIRR 99C. G. S. Bfl, a0 5 —RUARHING 2 BORBE T D
B 1% RE BN,

5. AL ERARRT IS 32 1 83 C, G. S. BLAL B fHRS 12 BRIE LA
W ABET?

C. R RAE SR ARG HsDe

7. —RUREIRENRAS 27C. G.S. LMY, ) RAEIEE 3 BB RER
B (2)BERBK—32C. G. S, BLAGRE, {2 eI hBH T2

8. st F=1'"_. R F=mH HRIAR, KELEE.

0. —RUGHIETER © B4 mBERIS Y — L FTRMHB 8. BE. R
BN RUR R

10, PeRRLAE)E EAVRLES SR , Bk ER S AT ?

V1. SRAREERGRAT RS fE— R AR .

12, SRERMETRE B A7 3 4 Y ROARISY, HIRD 4 10 RIAGTE, P00 L3 R T AR 0IR
1. ;

12, W/ SPSHER KT, BOERISRERY RIBM, SoH R E8 L1
Wy BT RTLARE R I 3kP o

14, H SRV G REES SR L R 0 LSRN, WIS RESR  H5 19 3L 8 O 5 g T
CUNIDES UL

15. FRRNE f AUREST > BH HOREAT R » BRI TR 7

16, SRE=HME, BB — ARGHR.

17. Qe EMIYL SR B R R AR M E X RS AT AR KL
kel

18, B —BEHREERE L, RIOKE » SE01% & ) i seRigt R H
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—— s

BErI TR 137
19. BRI 46° 43, K7IRHES 0,331, SRR AMI I RSN ATRY.
20. 3 g8 HURLME S 50° . INFERIAIRESTYY LA, I | AT R QU KA, T
M 60° B 3 © AMREN SHER KT A b B OE, BISHAMEM A E BB T
(B So% HRSHIEHE m, 1B |, RRKTHES H, S RERS T KR
Bl V50 H 8ER %giﬁfa,fummamﬁwzmi, WTH=RREE
%£.)



B bk
woo@
H—% W B

§1. EBHEE

Ss—TRAR BT B (ebonite rod) FISH BB BRI %. BETB15H
WER(pith ball), SHCATIRE.  du JH B RSB FOAAD BB, o
BRI S, FLEEW B85 by v i) FRISEERE (electrified
body),ﬁﬁggj%ﬁgﬁ‘}ﬁ%ﬁ(electric charge), R.flidhEams
B A, BEES ( electrification or charged with
electricity ), sk fB TR, W%ﬁ"‘lh%%ﬂﬁﬁﬁ?ﬁ BREEEE

(electrification by friction), 4

U ISR AR AR
B, A YR Rk ek 4 5T
(B 327), HEnysaRES], dndEmeRi
1942, BE BT, TIRERER. BA
5 A SR AR B HEIT LR RRATER B
gyl

(120)



w % m

H1 B BB TR, FLAL PR o T TR 2, I R AR T
B3RS LB TR AV B —HENYEE 15 IR (positive electricity ); 4n
RIS B ESAEAR PO LM BE— MR AT (negative
clectricity), F4nlFIRENTE, Pedbinde, RABMTE, tiothisl, 53
bR AR 100, RIS ERE S (electrostatic force),

§2. WESTOSBEN

A 0 EBEBA G B B, FIT IR, LIRE—E AR, 1)
Them A a5 (041 bt — I P — B RO %, A
T, AR, R B M AR, W A B i
5, 20 A AT, TE R 5, T AT B, Ly
B b A A SR A A, T SRR
15 ¥ M8 (conductor ), dn IR IBMBEAR BB, L—IBa T E %,
T4 3100 6 SO M A SR A, R ASFENAEE (non—conductor),
OB 3, Y5 SR, i AR A\ T B S, T N T
S £ SR YR I He— St SIS AR A% . RRARIRLE, i
"HEA T ER . LT SRR — IR, AU R M s, R S
4B (insulation'), fg 7k HHR T R34S {2 588 (insulator),

RIS, T R, OF H1 ST
FEATHE EH, BOI MBI IR, 3550 B8, 2%, BL % R,
R FBRIE O TS, SR TBE RORR A5 ER 888 (cood conduc-
or ); SR B 3 TR T PR ZE 28 KRS, S B
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BB, S ERBEE Lk, 10 46 AR, B
WRRIERR 2, THRLIG BN, ENAR1S T E A (poor con luctor),
§3. HER%
BB PR L, AT K. BRI IS BT
5% (electroscope). FAHMIAET SIE—BBEIRAIMZES (B
328) #H A—& Bk, SRR Wy
FE L A AR SR RATR A, Mo F IR HA IR
&%, K LIamE— B, S—a B k.
SEFRNEEE, MARMEREE ( goldieat

electroscope), %
| AT e LY B 8, R

B MENELT, B LRMRENE, f W08 cwwus
B, R DR R. LR B S R, R M
A AT . o FUH B R R, R U YR B
T — B AR, AR, B S T LR, B
1%, Fi— AR RS RS, MR 7 S IR, H 2R3
f— e |52 %, EMEBMEEMINNE S, S pRM
(neutralization ), ku &5 EL A IE M i, Y9 — A% Sy 20 Pkl
b . 250 R A0 55 R, SO S B4 B TR
W& AT ES AR, EREE, FTHE AR g
W,
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——

TR AR 42, A0 ISR SR KSR, 7T S0~
WA TR 11 53— PV HCTE T 5 NS AL, O
R AR A%, [RIDRNER B 2SR, T L (B3R 1K
R 2 TR £, T RTR AN,

4. BANBIHEE

AR TG 1785 28 h FS ok Fh T AV I LA 6y
BPEJ, AU HFTME R MR IE R, AICHEENEAI7
R SEMmME BSEROBENEE (Coulomb's law of
BB AR, T MR, R BRI B
MBS EINEAS r, A6 15 F, My 0 ol AU S

=4‘C—qq—’-«,
F=x Ky2

R C B—F B, KRB H B (p. 140, §4), K AW
RifiE. + sk IoRRFVRR W ) A — ik, AR REE
Hil:o b B

FLFE BB 7 (point charge) JERZABES A (ZERMIT
LR BS 1.0005 FR sy 1AL AREE 1 MK, it FREV ST 15
5 15EE A BAMER BE 1 TEMC. G.S. BE
]{(C. G. S. electrostatic unit of quantity of electricity),

B RO, C BB LR 1, SAe 2 st Pt RRE J7 . W )
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BETFR:

F-:}:—gq“—'.
r

Ry 3x10° FHR ¥ AIFITE R, 319 1 B (coulomb), 1578
Fon B AT (practical unit of quantity of electricity),

§5. BEEE

[HE 1] BHERNESBES 4 MmB,miE 329, EAREAD BN iR
RV E. T I AV TR E i —
SRR, A ST EHR—BR. i
FEE L ERANEIG AE R, BOE B
1, W SE BRI ER , s S
5. i R EERE, MERTE, Ml
5 . B T HOR 5 220 1, 4 :
5 TR A, W B R THEES [ 329 ERiinkms
s, MRS R0, ThpRSORE, 0 BRLER, lﬁ‘ A WE.

BB e ﬁ““)h’t(r%ﬁ#%@ﬁ%“ﬁ’][‘fb{;% SHRTVERR w;ls
SERI—V - PORESTE . Ay R R AR S RN R %am—e
Y, FOICSSTE, BATIEG, SE FRELAR, AR ASBFEBLHE (clectrostatic
induction ), 4§ TG RN E IR RS LW, HERNIA RS 0T AR 0 W AR
B, TR, ORI b AR R i S YRR

BWROWE, B a—HRa NG e R E Ay ML e
RO RN, AR AE. B e k.
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bk, FBRKEIER (electrification by

induction ),

(HWE2 ) MBTAROESERKE—BTE, +4 .18
B B R AR T BT BRI, D B AARGR 20 i T
(B 330). %&mxwﬁtﬁ- FIEERTBAI TR i
B HEPPAE. M FIIRM, SR AESL &

R, B ARLBRA I, RBR S0, 0 2 7 / T

HERATHNBEA TR A EALE i. .

Emeis g dm, JasEhBRETENT8ER, M
BB PRNARR.
i 280

I HERM TR AL — A8 % 69 35 1 mm@mm@
¥, LR — 0, IR AR R, T EM RS Be S
MRS (bound charge); FisE M TITE AT, AnFI U EEAR, ML ENY
EMi Ry, 5 BB (free charge), fn il HBFAME,
HHEEAROERMR, S5 BREBEENRLANS
.

§6. WFR ‘

BHAEEE0F, BAEAERR BLLRHITFR
(electron theory)[d F EERHR IE, ik BRI BRI DR, IKE TR,
sff—E R WIER N T FH(nucleus), IR B 1 HB) i
PHAEM EF(clectron) M AT, BFHE /) EEE
BHEFETFN 1840 42—, KITFMERD 4. 77 x 1070 558,



128 TP EmERs)

WUV, TR E AR RISHIS, HOB % 2e0R, i
THEHBEN B %, BEE—ETENNET, TTh—ETR
AN TR 48 B, Sk FRBAR e MOl BT e, RUSH X
AR T T LRSS TR SRR, S W BB S B2 iy BT
BB T i 93 T B B ST, PR TR, B £
LT Sl B2 9 B0 TETE B, IV AR b 1 £ 8, Bt B L
RS, DB E FETRE fi% A SN, 95
GFBEEIRIE, B TROE, TR B E A RRE Bt
£ 1, NS P RURE. i~ RAR N £ TE MR ) J4E
SR L R TS T, SRR S, BT 0N, AN MR
T B RHET, BT AR, SR ETRERSET, RE
. SN REREE, WE T ERNE, SOSe0 2
WISLS. Ju{ETE AR S0, T AR T 643, 1)
WAMETTBEEM Lk, DR R E TG, 8
Fil, BEXERM, -mmg%,ﬁﬂgwéma,{ﬁﬁ,@ﬁ
(ST BN CURRE, AniS— SRR, HLE FOE AR MHE,
T 11 0 S TE SR R 0B i, T a2 13 S AR,
§7. BENTHY
BYBRSTINEE, FUE PR AR, R 1S BIg(electric
tield), & §—FEEAWER &, A1EAED RN —8,
M EFT 8 v kA R R BIBRE ( electric field
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intensity), #R35 R LB S B N ¢ MEBEMOER,
pechi A DS (s BB J S B D I W T
F=qE.
[P AT RLISR IR0 ARORN R WA L 0 AR e B
AR TR z,mngypsw-f powder YA S A b WG BB RN

VP T xl—‘mﬁﬁm TR BT SIS AR
U5 A AT bﬁﬁ"“iﬁ‘w,éﬂi% SR 4z, RS PRI O,

B MEL G HLL TR B HAR. Fon M BRI
B A EERNE, —liER LRI e R AIER
o0k R DR
&R, #1555 g (electric
line of force), & J7ExY
PRCREE ) AL 5B R
EERGERREL W
BIERIVER. R LR

B33l BExmrEde i

AR, BNEREEN

10 , FCSRRR N BT I 6

ABBIES . LREK ’

L F R 1, S b ' "
R, i RR R AR e |

AHEFRME S BRI B33 MEERT RGNS



128 TE ShEEE(D)

B e T, B 331 1 352 R,

&P ET, BRTRER BRI, TR R NATH
B MO o AR AU IER B, 22 Rt - O ¢ VRASRIE M NBE
K% b, BA AR MATEFLS « B4, ST R sEgEmmn
5 10 RS ORE R RRAUTE , BRI, wlE 388, RIETEE 4 Hv—

MR B, 4 LR / :

WS e —F a3, 2k B
A BRI TEER o

R A YRR
A BN e SRR AT B R T
Bl RyEWERW, W 91333 MR TARRERITE S

HRAE RIS~ AIRETN. XER /SN0 LT AR E
AR, MBS R EEEE TR, F
WS, BEERGE R, AERT ST E
T . A TR RS 0 3B ) R BT
BOTE, FEES.

§8. WROLT

(1T i S R A B
BURA B SAL — SRR LT R S
BT, IRERTUMRCproof plane, 5@ EIAIRTRY
SER TR TR ) O F0 A ¥00 T HAR
BEBTE L, QR HRNELRTT. B
B33 BRWAA() BEARKOAEES REBERTSE, T

RN E RN,




LX) 120

(%R 2] BEeHEENB(E 3% )RR, HRTAM X mEg Mg M,

BRGTRET, BESEORNA RUNE ise
% LImAE, TEREEA S, REDR EY )
& BARNT, TR EBEMALRNAL,

MR L—RG A s wEsm2)
AT, U0 ) % 454046, T BAFH9 S 76 (distribution of charges),
RN SRRT k. MFREE IR, B R
w77, ﬁﬁﬁﬁﬁiﬂmz?ﬁ%ﬂi BLeL % TR S A AT AR S
- B BEEHNEERE (surface density of charge), L
BRI HAN T B B3R thdE P REAMIIE], TERY, BATI4
ARSI ), O ERA 04T [ AR B R T L
B AR A AR A [, JU) A g K BRI e 6 TE A K,

§9. BR

—EASHZS LB (closed hollow conductor) L B4 $B7E
25, MG HRERE, BETHRE SEHRYME
p AR AR AR, AEEH B BAFE,
§ LR Y R, R EBNA
B, E—# e BARTIE <36), £
Mnsn B - SRR TE AR IERE () By
2%, TR AR AU, ST A I GE
w335 mue(l) RN ESN B H(electiic disturbance)

H Hl H
IIHIIW 5‘ I'
lll I| !IIII b 11 !b.
{{Ut%lllhllll! l,\
i1l

m .MR} it ﬂﬂii!.'.‘




gl SRR S =)

ﬁﬁﬂ?@.ﬁﬁ%l‘m&@f?ﬁ!% ENFB 15 B B (electric screen), #%
SREREEERRE, TR EAMEIE, AR R E
£ 5H—&RHBER.

A B 337, 7% FE— 2800 S A Ju fe— PR ST AU TR B, )58
R R T, b R R B
A F9E, 304 T D AR,

ABHE RS T RTE 77 &R IE
AEAH, HOHRR RITRSTE
35, SR ER T4
Bte. vaBEREEA
R EE, O

) ELEBEAR
SR, B R EATEE,
B 5 2WL, A AR o
. b

(2) 20N AT, AR B (FIERY, TREAE
B A,

§10. JA4EER

1] WP RORE I RAL TR ARAT — S0 L.( I 338 ), BERAG FU iR

REEBISERIEE, ACREIBLKTT AL, BB ER electric wind),

(B2 H—a(electric whirl) (B 339) X3RRIt £ BHHAEE
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e — TR, WS TE BeB R, RO (B LM ERPURA S A, HeE .

B 378 O T

Wi 1% AR S AR A A — 4 SH RN R LA A B, R S0
B 4 Rl 2, o 303 B o B B, TR 205
A+ B HUIRIE, 32 3R O, 208 i s W L E B S a1,
B e, MBS0 H1EE (lonization), i fE Ml THE NS T,
BFEFCon), 486 H IR, Q5P —H Al T (negative
ion ) 13 JGFTIR ], AR, SEFEIE BB AMTTOTEA, F31S
HK3uHE (point discharge), Hf—HIIEWEF- (positive ion),
BRI SuR AL R » T TR A B BJR BN - AU, HemhAs
SIS, SLIA S8 e/ R In) Sl R U 1 T IR 1= 60 4 S 4 1
T DM, B B SN R A AREAE 1) BB, JUR
697718, SR ISIRFT A 5 A 'R S BRI B R, AR RS
{’gﬁﬁ(acuon of points),

§11. REEEMNETH



1s2 S (=)

FAPERE ARERENRE, BEERE (cletro
phorus). i 340, 75 WA R AR UCAR I D VAR S I L Reie

AR - B0A% 0. SRAR S L -
BN CBIT 4, &%
AR L. B A% B wwE 2

WHAEHE Bl 5 T, [
RAETRAER P W ctsos L
HESURIELE ok B fem=—p
RNk, DFEGg 4 B30 ameEm

A%, T BNl A\ S8 R, S T IRREIN, R A 4R, 4R L e Ay
T8, Tl 1 R SE R 4. (ki TEAARER, DT 4L 2 R B,
Ha BT A% 25 A T TE T

FEBEE (electric
macthe) G1—sEHHAE
IABHE A2, 358 Al —
R B B
i (Wimshurst machine),
! N sermmsssamw

=== MRl (S
-1 P AR, IRl E, T
B34 juees BB iy i B (B34 1).
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R A e LR, BREH BT, SR Tl I sl AE S
T2 4 B — 3 Wi Ak B L 18 B8 T R 99, HAA BRI AR 45°
B A , Fi R SRS 2 BRI 6 , SRR AR 180° (98B TE
AR, ARA AR A — R B (electric comb), HIM
WA BEGE, X H&BELE @SR R, 10 Bk SR EH
6 (electrode ), BIAR MBI, {EKE_LBMAH £ R00E, —B
IEH, — A1, W RS W GRE AR T, TR
Ao B AP HER S, TR K B (spark discharge),

R TS RAD IFER , WTGKIE 342 HCERS. kM B ARSSHT A IR, KB R &
KB, BEREDEDROT, S ‘
BB BN IR BRI BT, RNKIECO W
B A G SEER NG REE, BEC
AT, FEHRECNER. WERK NI
TIRED, AEEHAMBROSE, AT
C HMR, BWEE, TER 4’ MBS =
& WWER. WERETONRTE BN, B34 RTROR
TRITAR 7, F* HEE s, R RS B TR JL 20 Tidls TR ik 72, I B i
ERERAR I KEE T B, B b, N R R T SRR ST BeAT L K]
FH— L’ SRS B HIA A TR I AN R B I A
St D MBI E T, S BB J i, AVAIRUATH I , B SR8 54
SEETAE BB R T A, TR O A i iRt B, B 1k, 4
T 3 .. SRS TR RN » G B0 7 0 MBI A — AT TR
— RS AR, AT SR, EERNT RS, 6 TR A AERTE.
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§12. WNAMBEER

S ORI B bR (Franklin) B AR BBIRE, TR, M2
MIEIPRE . B SN, SN, ST
AT v TR B T ARIRD, AR PR . A KA
| BB SR IE R A SR P (ligbtning), HIERYK EHS
(B R, 2SR, THRENGIE, 0 LB, #CB(thunder) Hygk
L A B R KRR,

R AN, HoT AL SRR, N B, TR T,
BB R 09 HCTE N, B KA A, T 0B R
B AGRG LEET.

BB, RAF GNER, 16 L8 BRE A I,
HER SEUERY, (i b T oS i T, 5601 BERE (lightoing
rod), G fli— LA A G, YRR b BRI
S S5 AR RSN LTI 5 AVEE ﬂé‘;fumg@;&&
LR 500§ 0 e S 00 2SR 4 76 L0 U
15 SR AL A, B S0 B
,%l“"‘;'}’ﬁ’ AL PR AT, T A M T R R A6
FEME TR, TR RELAPE AL K TEHCTE , 7 %7 5 thunderbolt) I fEIR.
HORE; SHFFUN R MBI A I M B B Sk EESR R
(silent discharge), ffij bk 5 88 0V AT B,




"_x 5

g =

1. ¥REEOIRES . \

2. WEMRIE, MUALBRAETSRE D MENEOTA TG
K, nlﬁ%ﬁﬁmé’lﬁaﬁﬁkﬁk%*&& BRI, FT3L?
8. MBTB GRS, I T TR R AT
4. PR R R TR AT FTR?
5. RIBSEHREGERS, IRAFNNEY,
C. BH MBS BACTLT, BUR— 8, TRA AR, R MR S I —T
TESEHHE, ST F AT TIRRE.,
7. fhe LB ERAIOR L, AT, B £ T A, R
T R HRY S RARTE. 4
8. A K/EM KR ZRER,— W 10 B GIER, —4F 12 BLAr AOFLE. IAaR
GBI, WG LA WEBTRE?
9. # IS IS, — 10 B RERR, — 2 BALAEER,
PIRIERAEEE 2 BEREE , JEE DI SRR . HIURR , R B
PAVATGE
10, FI/hsEHIAITERET 1015*,~»1~aaz str 45 BAMIBE. s —b
SIS 5 b 2 VTR IE s [ 5)— DRI A RS T
. — SRR A — A M T L B S RIAR G IR A ©
MR B 0 SRR 4 3BT SRR/ ERIA IS L Ak MR A T
A HRE | R U R ST
2. mianss A 00 MM RR, REBLEES 1 kNSRBI AT
FifR - MBS Mi—1, BINEP R RN TS MERE



8 TR AHAE )
1S, —spaiAmns 2 Eok, MBEKRE, BRAREELS /v, WHE
WERAET

14, BRI EOTE.

15, —/]ES A BAERMERSTE RN 3 ERR, AADHEE. KB
WHTRN Dok By S0 A A 2 L E0 B b 40 AR 1 B 20 BR
W, SO SRR RS ES WO el A A0 B IR N . B B RBiE 4
XU, BRI A AN S 4k o

W ENMER

§1. HAMEH

AE % Bovb, B LI BB Ik B %, BoKBER Ry, o
243, 028 A0 B b oK o F— LHEARRE, K ik
P E R3S, MKPHERIS 4 %8, 5
6 WP Ik 16 R — 2B i k. % |
R A 0 B WA, ARG r 3t | R
SRR, SEATIN T B AL W RS, R, '
wm, ah—nerape O =—®@)
fii(electric potenti\al), FLTR M a O i [ 243
MRIEEF, AR B A BT RS T, CNIRAS WG BB RO, S
i%})*f,. ENEB IS B S 3 (potential dilference), iR EFE(voltage).
HEERE AR B, R A BSEL W B BIEERL. &
TERE A0 S AT E E Tl A % A BRI B L MARE,
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B RS, L—Sr TERY, R LRATN A, BB L
B 7P A IRNENF, T [ B0 TR 17, o 415,

R ERAS — AR, U R TEEENZRRy, mER M
T, ACOR R A — I M BB Y ( zero potentinl), ¥
SURERIER RN, AT ISR B RN R D), SRR PR
AT T BRI, RVRRSHE R R, LA E A
(positive potential), FIHIFI HIERIETE, 17 (VR M HFIDER,
ST [ AR T, USSR A R, U AR
{negative potential), #fr MIREHT EENE, LA TEEAL MOE
¥, B0 4% €350 05 18— SEERS Auofi i drsa s, Y4 S o S B R, WS
B LA B AR, B AL AN AR, W8S F AL

AAERRE L AR SR b, o IR S T IE
AR T A SR, UL AL AR A, SRR, (R K
1) B N 5 53 B — SE W TR, B A B, o BT B AR KAEHGE.
HIEEERS V0RO, RIS TERUE (i (spark potential), JLK/IEE
SHRSOYE R, RSSO PE R .

§2. BRENHEE |

1E 1 B — s R — KB T T8 k28 55— K2R DY S 71
T RIPLAE RO, S SRR D), BB p B I AT
B TE WP RS. T AT AN, VR R IRE A
AL —EPET AT R bIKBA—B, FEERIN - B



18 A )

BiE HEY. MW UMBAENRE, W EOHE 1 8
¥, I BB E AL, IR ISBIIEN C. G. S. BEE (C.
G. S. electrostatic unit of potential difference), ¥V —V’)
AT TR L2, ¢ 15 ST I RIDFEN &3 W, 18
’ W=q(V—7"),
REE RS ALY I TREESET, i
e 1 BGIE R ACHRIY WIS E, BRLAITE B 146,
RUERL ARG SRT. R85 1 {04k (volt), [ 1 iR’ =3x10°
BERMOTEL 115X =107 Fs, i

LR =gy o BRE TAIOYE LA,
IS A AT fﬁf\imﬁﬁﬁ%, RE-S5 08 ¥

16T = M x R¥. 4
(BiE) —EHREAS 10 ﬁm(an%ma@%f;gﬁ). ¥ €0 RF TR BLLL MY

&, HRBEN L, WFROARET? i
e 10 R%5 =10 oo BPRILAL,
#® We=60x10 X———-’-'— .

§3. aasxa«mﬂm |
Tk,
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(1) #piE B—WREFORE R4 B -R2p
B HENEE. 8B Hazn TEAERS A, 10 B oy i

LU Y ﬁﬁ‘]lx.-u

EES I i ;&%’m*
B 2 BUL, MAREAIAM, MY B MEA, LEHWK
Sio BUK AU G IR, AHRTEAIE . AR B Fuhi e
Wik SR ERR B SR ], RASLENR Y B WIBRE, R
EERWLELE, UBALC TS, MBS IEEA. HEEE LRER
MBE, YOt EY BR—OELL. mGRATNENMERE
3R B TG 218, B 345, % B BIE— SR,
S R, WA LR AL BN PR, 1R AR AL, Btk iEm (a0 —
WEELRD, B E S —IE BRI, A B G TG, (e
— BRIy, B LK

(2) ZEE—a e RwlE 346, —AEIR A4
MA—EWERHNEAIA—E TR RE RS TR
Bk, ¥ — il (grounded conductor) B #83K A I,
MEERNST O E, MBR 4 BEAL, K HLE—HE 8
W&, R 4 BTG, MR B I, HEM IR, 5



o FIEM_ AR

.{’_____,-A: 5
h L

Bl 345 SueiFEsiiriia e
0, B R A U A SR B E (1) Mgk e R,
ARG TMNE, FRBSEERBEAE, nlsEs—
st Ry an3emabimn e0ERLZE, B4R W/ SR,

Mgkl LFRMTREINAERE, A ayane, snskmBlmersg
Hsh T FE Y | AHA 08 & (UH BRREE S, M LER DR 88,

§4. EFRNHER

FUISHESEM 1 ROERL, FRMESR, MREENER
(electric capacity), i} @ §1RLRAE I, MUHRIA M V B ALK
6L, C B HRNE A, MM IRR:

/

=@
0——V‘c

CEORR
B|EEHC. G. S. BEBEH(C. G. S, electms\tatic unit of
capacity )8 i} 1 P B EAIME R, MEBESAREIR 1 SR EHNL
B AL BAMEMBEASER (farad), 81 1 iR 0E R B
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ST B M 1 AR, TR BRSNS, AR 1

R ( microfarad, %48 mi.), BT o GLEHE
S8, IR 75 | BB B (micromicrofarad,  £5 2 mme.),

iz L =310 BRIEMHE R,

1R e o APE IR,
i 1a:kr =9 10 PR AIMIB A, |
S R A, AR AT A R 51, th BBAFITRSR, S0
SCARIEA B RS, ST OGS IR, AU
B AT AL, 1B A %, TR 2,
[T 63 M S 4 BRS04
1 2 AR B 2550, 0 oy 80 20 JUT 23
% Cm B RAEMIFFOTE 7, Ca 2875 MIRISIVE 2, SIS
BRI, 85 N2 ( dielectric cons'ant or specific
inductive capacity), fn i} K R -8B S
g=Om,

a

ey . TEBIRSOATA)
UM RAERO = o it 46)

FRRIIAT B TR
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P AREM
g W 2.0 2.3 £ W 6.0%80
AW 2.07 % C.67 9.9
A& e 2.0 31 HERBAx .+
B ¥ 8.8F4.0 | W .+

§5. BB
FUF) I —A8 08, AR ERIN, DS ERNRE, B8
S8 5% (condenser), 21T MEN TR, 25— A O MIBKREI, 1
HRNEATR, B H—/8 m@ 347. G BERE
SRV NER SR s, 33 Iy 254 TG 1788 4,

BT b “ERRES SR
WO ACHER , H R IS FEIBHE (Leyden jar). Ju/f 458
PRO—TE , B SRR ANER b, ORI BRIR . 1S 58
SSEIEE (charge), 5 AIHER (discharge tong) i SH/G B
AIERARGIE, 4 i 343 BUIETE, W — A5 (air gap), oL gy
REAE S8, GRS B R, WiZE KAEHCE . 5 ips ~K
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—

B mwgmﬁﬂf T e DA SRS R
F5 T RIER T (residual discharge), 3SR G, 1A EUANR
W o, T 4o, TRATH R 1T o ks, LIR30y 0, B A TR
BT S . 2 S5 A NSNS Y ) A, Ry SRR TR B R
%, ‘g

T SEME T 06 8, B TR AL OB 2 TLR R 3490,

RN TE T ; XY
A E] 550 AT

FRIRIEEEEE (vlate condenser), nARIMIALLE ARG
BB (air condenser), F i3} (mica) sklCH SF R ME, M)
Z %5 A% 2% (mica condenser )L i & 2§ (paper con-
denser )45, AR 25 P —HLIGAR B0 48 35 BB T 55 — MR,
O AS TR HIGHR , JURIE AR Bk A BRI, BUHE R
R \l'l’fE"*" FUFS $vAR FLAD ST, O 1 58 75-—113‘{3']&5
7, B A E R AT SR (fixed condenser), f—# Wikl [E15E, i
55—tk "Uoﬁﬁﬁﬁfl(m < 50), i iF B9 PR HBE Mk i
BB 0 TR 250 A/ MY IR IS TR 5588 38 (variable condenser),



J4e FE  EhrER(=)

FRBOE K, WBEEHEER ARRES WS
F s,

§6. BBB/UMS

IS BB 7P 2SR, ERFIVRE, EFERIOEAE
(combination of condensers)_,ﬁ[éfj’»jjjﬁg,‘ﬁ‘ﬁ@j;ﬁfﬁ:

(1) B @ 351, Co, C: F O BEMHEER A S
B G- FBBHER 4

- HEEIYE RN, A MM, {f ——":c+ _]'_t
g A fn Bwymg e BT
GiREhy, — SRR LW 351 HRBHWH

B, o V 305, SERMNEE MRS S BRI (con.
nected in paralle’), 303y iy @1, Q. 1 Q; 3 M:%%S LEAW
%ﬁ» B‘H%‘:

Cl"‘%“: 02"“%2—a 03#‘$—

Ffr Q RTMEL, C KA mwa#g 20
Q=Q+@:4Q;

m Q=CV9
‘% CV=CV+CV+C7,
ﬁ C=CI+C’2+C;,

N2 R A B AN LY, R AR SR AL A
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SLTRRS BL, BTOE PR TR 2S, B T — M0 B A,

(2) @Y Nl 352, U 14T WA In A ¥3E
WL @ MIliph e, fi—% 4
RS L RNAE R R Q, T c,—Lf.:V,
BN 58 SR80 R (connected in v Czji‘m
series), B V SAME NI, C 4L C=Fh
T AT AL Vi, Vo RV, 45 =18 4
WIROERLE, O, Co i C, BIHT @2 4000 16
EWIELS, A

0 SR ZETR SIS, IR A oL, SRR A TR B
LR e i 3, TSR T o — DB 250 A S
2 &=

Lo pranmt e G m Are
— RIS 20 RE% T 4 SRR LR R BT B B LR

[



e g g )

BOISBET? ,

5. RUEEBARAEE, RIEE BT R AR

LTS HR AN, B R S AT R, ARG
b — AR AR T 2 R AE I S0 B

5. B | BEHAA TS, REXEH IS | REEZUNE Tl AHER?

6. — I R R B, BA —, BRI, RCB
R AR 2 i O L TR A B A M

7. AESROTE S 10 A1 16 WREA, mH—SHAKGEEE, A

1,000 SR GrATE &, FACN LA L. RE -GBS BOTE, B 5 RIE
.

8. —INTES TS MR, G, TR AT 0 R R, Kk
FI—TEA A 2 KR AL A0 M, 3R H 0L R . I BN — I
BIRBATH, FBET?

9, —MRNEAS 2 WRE, KRS 100 RPRELAL 2% sLaris fi—
HCBUR AL, 0 20T A6 25 20 WRSRRL . FOAHRAVE 5 B 2

0. FMARER B RTENE TS SH— BRI, S ¥
BLARRY | DUE TR D LA AR A s g ﬁmﬂtmnﬁ LOMENTS - LA, Rk
B REI.

i»m
§1. |3k

EARIE TR ER, e, QL0 R
R, S8 AR T O Bh, 6 T B LM 5 6k, LAER L



o 47

BB ET, R BN (clectric current), BHNFH M, B
LA EANICEAE RS, &IF AR AVERE R
FR R, IR0 6Dk EE RS E AUER,

SGH R 35, JKETA S RN, JKED 5 FIE BB A b
By, ARERERAE P A BONOK o, FLA C R PR R B3 1
AREE T, R T RSy, SR — 2R, TP
T BT, SRV IS B B, EMRIREERUN
KBL FUT AR R S, T A R IR P, D
1 100, B 5 BB M(transient curient), i HE L7
Beae R S, B LB AEORFET, AU HEED W48 g 1
AT, (TR

FLEBE 8L b, S A3E8 A0 B R RS B8 E (current
strength), R fir @ 2ok ¢ MBI L R SEIR. 150
YR [ IS BR %A TR

=9,
4

i ey R
(BWE)= TR
T e B AR RS (ampere), 1 ZHLEN%ES |-
fi ook 1 BB Ir B Mol I,
§2. ZKTE:h
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TAFIMARIRT(Volta) AT 1800 4, % h AL EME
A, AR R — B A A, SRR, BARKTTAHES
i, IR —GHR(COM—BHR(Z) S BAMEERR Y
PAmEE (B 863). EHHRAMEERIISTIESREN
BF, GRS E IEE, SHR A A%, fismiRm
S b A AR, AUVVE [ SRR E 0 BEAR . i A
W, R—EIf R, A AR R B AR,
N —FB U R AE H R v T 1 3538 TR A 1R
FTEth(voltaic cells), Hi—& B IR, A EHOE
$3 (electrode of a cell); HBWEBH—Z, BB MM ER
BHR#MR, (anode or positive electrode), MM {4 AI—4R,
ﬁﬁﬁ%‘:mmﬁ#ﬁ:&ﬁ%’* BE. (cathode or negative electrode),
MBI, FRASE MR (electrolyte), IRTTE RS, Fi—
ﬂéﬁﬁz?«immmtm,mﬁ‘ﬁ'ﬁa,m(emgw fluid cell), fmFE
I LT AR AL £ T K 4, BB S 55 é,mawo fluid cell).

FUBHRGRIERE, 4B AR 0 G, FIERIY
BOHE R4, A4S BB (electric circuit), BB H, i EAR&," \
W G 1B 0450 W SR SRR A 23 RO 48 51 B (extermal circuit);
Fth FUBRE R, T EAB M4, 7515 MRS (internal
circuit), T b FTEE 1 T B , 45 4 LSRN TR ARG, T B R
BIFRAS BB, MR BEA (closed circuit), qujfilifain, BT




ALK i . 140

AN, ENFR WA (oren circuit), WABAYRIRE, 168 B R WE LY
X B EMGRENE (electromotive force,a[ i 145 E.M.F.),
ARIT RSN B BULESH B 1 IR4F, B SRS ERR AR PR HT0
whreE.

- §3. EROTEERMEL

i 57 PR SBAAEE ARRBRAL I, DR b & 3o i
A, *ﬁﬁkéﬂ%ﬁ!&%ﬁﬁ’l/bﬁ%& » M AR M. SERESEFISLE
& — R, R AR E RN, SRR
{ER(local action), % i BIRRAn A O3 8. EAR
FER, oRTWMIEfE. FDZbk, MBS R
At 1 RKBRE MK, ENRR 1857 (amal-
gamaticn), 157 E1E EEHIK SRR AHEEKRFE (zine i 751 :
amalgam) FFEL{E, BERERRERIME QI 1B/, I8 Ramam
B RN BrEEhE, SHRAI AR TE I BN AT B S ﬁnf&%ﬁ%lﬁi, AHEH
BESEASTE MM T, FABB AR,

RITE M, ¥ 8GEMEY, RORIEXRT % HY f1S0.°
VHFBIE T SERRTH RIRBERE P 008, BN IEBE 7, i34 5 ep
WA, Bk 1Y MR 58, MIF BRI, 3Bk, R
R H SRS SOk, ks e, TR TRk 405R:

Zn.—>Zntt 4209,
2H+—>H, ¢ +2(D.




150 hE AheEs)

SRR PR G, M N , TR B AN, RE B
SHR, HIR SRR |-, BRSO AT S 1, LR S
7T T M IR T 5 55, VIO AR S . LI HBGB BB,
SR LA IR, TR/ 258 1 A BL 5, A S et
{&(polarization), '

§4. AEEE:D

RITFFRE IO SR, Ak RT3 B, e
B0, BENE AT RN, A7 BHE i (Daniell cell)
%[]%@%M(Leclanche celb)&E, :

BETE:HE 355) AR ATE 1830 %, HEBBH. f1
ViR 8%, SRR, — LR (CuSO,) ‘
90, — FSBRAE BE{ ZnSOL W, Bk S P IEL 68
B, B L AR, B S 5 LT
(porous cup) o, FUBKRR S taRaHE, (7 iR
Ik, BT TS, FEIERE 108
Rts, HEGERBE RSN, THT R £
2 )

Zn—>Zntt 4203,
Cutt.—>Cu | +2@.,
HCBERR IS £, TR O, SRRIS 16, FUAWREN, BERRSIAL
B CEWIR, AP R S RBERE B R Ob TRV IR



RGN Rl pLY

BYIREE.

P AT BN T B B IR — 2 BT, L
B FE N SISO AL, DTSR 1 0, FATE 1854 SR f
Ay B HE Mt (gravity cell) $REk BT EIB P
RO —FRTER, 6B 356, BIGT RS S WaFIbtR
SHRE TR, EICEE R, SRR RS
e, Vi 0B e tE 1o SR IR T 2 TLAR A8 K.

w%m,%fﬁﬁ}ﬁa,m (closed circuit
cell), MR SR, T RGNS SRR A8
S5 TR T B A B G e 48 1 0 DB o e B BT,
S G 7 ) SR A7 A3 S R B MO P, 7T 49
B MO PR AT,

§5. SEMHEMREED

BRI T 1968 4 & AL, B SR MR,
T H— B R
(B 357), AESF =S AE (MnO,)
FISRSER 5 4. TRE , MRS
17, RIS HOA B B (NHLCD
W BEIE IR ), W v B — ST i
WO 1S IEAE, SEE £, JUEBI B
B30 BREERE g5 1.5 (Reb, SHES R WMERR:




BB S A =)

Zn—S>Zntt +25,
AR S TSRS
ONH +—> NI, +2(H) + 20,
2(H) + 2MnO3—>Mn,0, + H,0.

Wt EROENY NHy 8 0 0 8 vb, fo 8% i - 45 & 1%
Zn(NH;):Cly, &15 LSS MIW e Hopke bt & i 2k,
A6 (R SR ALEE WA T, B WS 2R RAL,  PLTE b B Y (A gt
i ) SRR by, RS B4R B (depolarizer)

VLR N, W (i 1 e 3 K LEMTE b, 1B 1A
FERFOAE T AR, SO TEAGA OEAR — o, 1 ] Wk Ok
iR RSN AL,

, B7Efu(dry cell) JS%hTE l:élﬁt?ﬁ?{l!ﬁ’)ﬁﬁ? fi& 3ab),w &
SR HA R, R LGSR A f
IS RRR P enh e v [ ]|
TR BRAREDHE AR . degp i
R IR 5 S SR T, 7S IR o
%, DUoRVIZEE G FRE IR ITE
SR P REG A AT HEIESE SRR R
B TV 2 D B RTRS  ft
HBZEE . d A (R, BOEEN W o8 g

TR
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FHRBMRE AL

§ . BEE

A DA OVTEDY 3 SRR LT T BRI TERLE, B
FRITCRERY I JE 5 T O e T Bh 35, M emiqik(e. 175.§12)-
JUTR A AT 0] ‘U}?"BJFLKL SR EE i (standard cell). AR
GRS ﬁﬂltvkn,’]‘

(1 %Wﬁ'@:ﬁi i ESPL v AR ( Clrrk shndmrd cell)
s A g 3597 46AE H B
IR — 5P, ZEDOREL
WRILTITERR, REL WA WK
Eg. SO B— N SRS,
A% R I (i, WEAT P
HeABERE SEV IR L, 7% 3X

SRR WP AT B 0 BE 1R
ST, W H] H A S RO EER, RERAT SRR, R R ET)
B, 4 16°C. 0515 1.433 fRep, FAEALFTER L £°C. DEAYLEYES,
i FRekib:

E=1.433—0.00119(¢—15).

(2) SHEFER AUEGEIEER(Weston standard cell)
RN S B A (BB TERRYT A8 KSR AR 112250,
KIEE, e 30 Cobi TR (cadiom: amalgam ), DUMCEFFERTE,

fa] 359 j{"l‘r-}h‘,’fL 3li}
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W bR B (cadium sulphate ) B {URSBERREE I, oL B ol
HAFE B (cadium cell), JLEFH (¢ 20°C. Fri5 1.0183
4F, BUBERET T BERENCEENERE Y, B RERVER
B, FEABEEATTRLE °C.n0 BRI, 7 il FRoR H:
E=1.01:3-0.0004(¢—20).

12 {R4 (legal volt) MIEBHF L), (FARBENHEE 1
TREE, % ED:

LRI =Ty AVGEMNEHS,

- (8] EEREAFRIME 4 (international volt), FAE AR N
HELAL,

2 &

L. KEBEMTHRIANTY, HE RN
2. IERHIRE? UL FOTRRIRNCS 3 28, 75 2 HEAERNTRS
BT
. BRI 710 BRER IR HABILAIRR W ?
« BROR S T A P I A T 6 R AR
- A BT AR 3 AL, MR TR TR
. EMEER
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g ERLAEEE A

$1. =
(BT 3R 6 %Rt 20 DUARA WS, M—RAR—Tm (p.215,§9)

FINE, TR BOE N WU R, T RN B0 BREAS, ARG B, BT LAY
BERD. P

KEEBE PR, R R HCRNK R —&. BEY
P 7 5L DB, JUK BB BYRE e, BB B KR ONBERT 15 0. Wk
T R . R STAY R K BRIIRIE MR, ZUUORRRMBE T,
o B B 2 JTI R — B B T 0 4391 L A T AR S [T i e A
RIAA AR b, SR A AR, A% A K/ Bl dngia b
O T o R GRS /b, BD BB AR I T BRI SR 15 K
AIEER AW, BREROIR, B8 25 20Ed
(resistance),

REBRVONEWE, SAUEHSEA, it EEYEY
BRI ASRAAR AT B BRI TR

31 SRIAWI I

& 1.00 HREs 6.00 #wmm 18,10
A 111 st 7,20 % 63.10
I 1.87 e 13.50 @z 63.60

WL FR P RE (ol m), 1HKIB D WG 1R
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FFRTEME, RS 1 LRSI EH. 1 &R (legal
obm), JF PR MPERk L, BN BE4S 106. 3 K MBS 1 28 5
ZERMIREEE, 7 0°C. WL M 2 9B H. AnliX 107 Bk g
I OL, F5 5% 1 BRI (microhm), 4ulR 10° RkiB S BELL, 748
1 BB 18 (megohm ),

§$2. ErARE

EFT—3 40, EX—GRIENER, h B aik (1)H
ROEE. (2)BERN C)HlkpRMERETE. LR—HE
R0, PR e BMAEtRE & E . AR m i
BRI SEMBR, FRERRRE (law of resistance). Fxay !
FoR—EGBRNIEE, A BILRER B RIEH, WEMR
EHERT R

1 L}
R=P ;4—‘-

A P BB S Snty i 2 5 B R BRR
$(specific resistance or resistivity).ful=1Jfx¥, 4=12p%
JEX, f R=p Bkil. &EMORBEIRERS 1 30 ke S
22 JURT R B8 AT 2 R LR il B

%ﬁ@?%%lﬁlﬁ’}fﬁl%((—;—), #6545 E 8 (conductance), |

ﬁag{mﬁj&(ﬂ‘:&t—)'ﬁ};ﬁb‘%;&‘@t‘:“&(speclhc conducta ce or con-



TR ER bL]

ductivity), HEBEBTRARES 1 Bk, KREHRS 14
F5 KA AR, A R, R AL S BEK (mho), Bk
1 (B BT .

[P —SBNERREE 170 M, JLRRE M EE15 0.04 Bk, SHAMSE
B GRELIS 1.643 RUK, K bSR AT,

R THER, Rr=pL,

4
5 150

=1, 10-5 ¢ 0%

W ’ R==1,643% wa(u.OZ)d’

<o E=0.196 gk,
§3. BEMRE :
[FRE) BRSO D RN, BN ARR L, M—THA—EEHAR
AR S TR . BRI AR B AR I Eﬂﬁ)ﬁaﬁﬁﬁﬁ
05, FRUEIRAE SR B, SO B, TR HE I, ‘

I EER S B AR, WEEERE TSI, LR
EEfpsim 1°C., prAE R IR (L, B 0°C. ReEMMIL1E, /8
ﬁ%mﬁ’giﬂﬁ{;ﬁﬁ(temp@ature ccefficient of resistance), 4g
B 5EER 1 °CREH, By 1€ 0°C. 1 BIEM, o B IR
BE GRS, WTE MG B2 I BRO%, 7T TRER:

R—R,

& =g

y

e R=R(1+al).
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PHE ETES()

A FNENYE LSRN 2 BA GNERL BEEER

LT, R B GRS R I i A, HEMU R B

S0, Jn B | KIEA S, SLTE IR Y B 1R B b T b, S
1898 Al 358 A & gk $i(manganin, 84 Cu,12 Mn,4 Ni),
BESR(constantan, 60 Cu, 40 Ni )SE R ML (R B K, 3L iR B 62
B, e A2 BsEiE B, JnfER ( German silver,
60 Cu, 25 Zn, 14 Ni )14 & (nichrome) &G M AEE1 A,
WS MREIMEEP. AR TR G AR BRIt iR B2 (R B
1 20°C. 1R Biefid 4n T %

F52 THLARBUMERE (R

FEREBERS

I 1A8E

(KRR )

2.44
1.68
1.77
10.00
11.60
2.83
10.00

WAL |

(2°C)

. 0.0034
0.0038
0.0078
0.0050
0.0042
0,0084
£,003

W

i

b
&R
30
33
85
g N0

R
(RN )

22.00
95,78
44.00
49,00
83,00
100,00
111,33

8 BT

0.9043
0,089
0.000008
0, (€0 .02
0.00)4
0,0004
0.00035

COIEL]  SRARAYREIRE 0.000591 755k, 5 HEAS 100 3¢, R34 106°C.
R R (MRS IRRCS 1.77 X 1075 Ry, I J (R BS 0. 0058),

(BRik) #0°COEEMIREA =R =pe)

4
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04 "
*. Ro=1.T7x10-6 x.ﬁ_‘%@mﬂs.so B,

R=R,(1+at).
R=%29,95+29,95X0,0078 100
=29.95+11,38=41,33 gk,
§4. ExgEE*
AR 4R RERER (Ohm) JRATE 1026 4, fy EETE HE
"R VEMEE, FIENEG, mMEgR—EE, B8 &
(Ohm's law), ENTE—ERR P HITEMESHE  FIF N TEBY Bk
TFIG, @R AR RIS L. tu 1 I e Biishi . £ BET
8, R BAEIM, QB B FR TR

-7, | (1)

(my) = (EMBRE)
(RHREE) = g mowm)

RhEARTE A I HT SR B AT — R, RV BERE
MBS EN 2, r RILEH, I WEWAE, MR

| 4
I=";_" (2)

() < (BB
Ccas ) = (RILEER

SERPC 29,1,



160 FHE  ERER )

RIS AL h I R —H, 25T R L 69T

LA
. (1) B R0 AR BMAE M b uiE . 1%
Yok ISR | WYy —E, AL,

(2) SB# LOHRE N B A —E, RUAI— @ Wl 3 3t
B kR B E N E .

(3) BAIREHCR A EAR—SERMERA G 150, B#
FABLE B v AR —R 43, A58 A (A 25X,

(4) @ LA RN, AR EARIREYEN 5
TIREY . LB LA R BB AL 2, AR S B ARETE (drop
of potential, fall of potential or voltage drop). %nHiB5HHT)
FE LA B o E P B G B Wi ()X, FTansE A RLIE
%, EnSERYE B LR P FeRA.

(5) aRkiREs, W ita—REE RN EES, &
SR A A L, WER 5 TR AL .

(g ) A0l P60, §% AD HaYMTIS 60 Bk, EA (0 REFVERR  JER
AR D E, T AD FIW3IR 10,20, 130 RGH=MFEM AR E—2N

A 10 B 20 c_ 30, - D
. 60 4% . <
A:’.

Bl :60



IR ER X
TBEATERBEEE, ()5 — M R RS E, (OB g
RUKSHL AR TS,
gk (1) Wi AD ETERI B —L, U8 60 (RIFHER Bining, HE
TR A RO RE SRR, L AR, O
Go .
I=o=1 55,

Iv"""

(2) 8 Vi, Ve f Ve 305 10,20 50 30 Bop w0 LRy R teis, el
WHEH, 1% ‘
V1= x10=1x10=1C 1{%%,

Va=!x20=1x20=20 {K4%,
Va=1x30=1x3=30 {1},
(3 V1+Ve+V. =10+20+430=6" (ka5
% AD ﬁiifu B =Va1+Vae+Va= %500 A% b
§5. EESHAE
WA TG EATES, DUVER LA MRS
BE&IHHE (combination of resistances), Il &K EH =
(1) 2B Jwgias TSRS 330N Kadis, dnfE 501
LAk, 7% GIEEY BB(resistances connested in series), Ji,
FRIBRIR AR NL AR —E R
B OB HIL L S e
A, =Y ENL WA {e
HTMGRE R @Y R

Rl C Rl B




102 MHE  EPEE(D)

S EH(combined resistance or resulting resistance), ify
AL S SRR W 5, PTSEIGTENE. 5 ﬁllﬂlh’*} sin T
RO, S dm B, By T B K% W IR 3 "ﬂ*.f;pﬂ AoV e AB fij)
WASERE, V. Fn V. & 3 AC i OB BWRIE, T EMHH)E, R
AB [ AL A%

V=W+7W,
1818 Vi=IR,, V,=IR, V=IB,
[ IR=IR,+IR,,
Bk R=Ri+R,,
B S EMLASHL & 08 s RIILHL A B S 5

PSR AL g,

(2) IEBF  wepa VIERIZEITYER, JILfE — o v ik
IR - B, 1e—2 JLE Bl (common junction), fij & MRl % o
SRR N — 2 3k o B () 362 okl BB R,
WEHEIET (resistances connected i- 4 B ,
parallel) % V ewi 24 JEi A B it o
ML AE—ERL 2y ok B PO ITAE0 o i
TMESHIN., ATSEHE £ (1 Pems 4 SEANE, G50 58 Hid, U B,
LR e84, ik Ry LIRS L. Sl oG Eike B
BGE i, W BB AR 1, Hchd
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I=L+1,,
B R AB Mgsl AEEL W RBEE 1
I=—Z-, 1,=_1‘;1., 12:—1%.

Br & F B ML A AL A 25 T80T, U 3L LA TE PR {11 80, S5
RAEGE e . FR » SR ERLEN, B I0H

GRBLY S T—BHLY . B T RBHLIR, TR

HAEH.
CHEEL] B 10,15 M 20 RABH= T, AT 6, RAAL AR,
. 1_1 1,1 _6+443
() B =10ttt =

60
-'n R=J—3‘=4 .6 E\!ﬁ.

(P2 ] B =T 458 15 B, RICABRERN, 50T
m., o
(FE] SR aREms

15 x3=45 Bi}.
B ARES

=5 W,



lo4 Horl AEe(s)

§6. %

SR ERLIER R, )G —E P MR Ay —-E L, RS
B% (shunt), fmfE 363, LR S BNBEM B ty43 8. 3% [ Bk
S BEFERL B EAOTEN, B S B Ik, RIS R
&, SRS B RN L B AER M —RS, B mE
1 R S &, dusR a,b WA ERTSE, mENl

pid ﬁ%ﬂAéﬁﬁMﬁ R T S -y RIS Be ey SR B A B

BB R AR, RSB A Lo R . B RS
amma‘mﬁ I NBERIER: R

1

~1 RS _ Iz —

S . /
‘ B+ tr e T
E=IlR E=I‘zs i }=

18 L IR E

R+S RS

B 63 B B

K R
I e -
htl= (R+S +R+S) I

% BB 4 (D8R ike ER A B EH
. WEBURIER. (OER—ERET , BB 2 M B e
S3- B W RS , AR b SE TG AS R el S ik e A7 AE T A5
%,

EE LR MBI 5, LR BBIPH RN TR RS

. 4=
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TR R RER, ZHASEIBECE, BInE—BR
HAEILES 7, ROKIIESS 1 %88, AR R RUERAE
10528, R — LS 5 0040 TR BL AR I 2 O 2R
HEPTEBIH M,

§7. EitwEESARE

[RE] R—RHATERED, R A8, BN W R RR, Al
R R, SRR SR, MRERRSRERES. EHERE

FEHehOERAR, TARERRERDERTS. ERREFANYE, B2
SRR, HI R e R ARG B A R
BB Andr— B BB B, (R B AR SR AR T
= FRAR ) o BE 8 K SEAE TS I0P 0 I B SRR R,
() B—METMNRIE, M—ITTH TR, BRI,
S SR B R B S DRI Y R, IR B BB D, R
SEIE B8, ES RS AR L, L R A B IR,

AR — AU BEIE T, L AL, FRSSMER
(external resistance). i EfG St MM SEBI B —E s B HAh
B IURUERY, A FRRAEI PO NERE > AEIER P A IG
R, W SRR, sh W, T S R R R
Sl IR ARE O L. S R BT S0 L RS
Rl (internal resistance), iy % FELAYR Ay 11 O] ) B SHE AR IE B
AR P TR, B R 2R RS B9 A TAL,
PR MR M B, BIEKES AR AR R, B T



168 Tl %)
AR 1, Ho] J TR
[=_E
K4r
th EXTTaBMEDSE  E=IR+Ir, 3bh Ir 8554, &

AL EAERTANELS%, i IR QEELHNER
R @ikny, KWBITORMER, SHEMRE, ST Eas
(terminal voltage), #HEMANSERE, PEHEBHMAEMR
BHEAOZEY, B E-Ir, KB HBEHE S HEENE
BHWIA /i . TRt e i, MR M A, SOtmsME
[BE B 75 B Bh %S

(REL ] WEONRUES 1.5 Re KARES 5 K. WAAHRE 10
W, SRS LR R I A SR A BT

(k) RKEBEAE, &

1.5
I= =) 2,

RS =0.1X5=0.5 (83,
# L HARR =1.5-0.6=1 R},
® BT =0.110=1 {4,

(P2 ) BT RIS, m
964 i, Sl ARILS 2 BUB, AHRA Ry, R
RR: &5 4, 12 0T W, Sl B8 ISR TS 3 | |
R CRODSEMAAARM (D) R M R S
RNERS, (3) By (GRHE, (1) IRALEG IR
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% (O)RANTERIS. (6)an/H— R BB HLSTEE o ST ORI e, MR T
Re52 (V) By #0 Bs EEBIRILREE, HRET?

(M (1) &R By # R BB SH, B R 5, Re.

y e arviaty =3 Rl
SIS A TS
347-10 iR,
@) Vi-IR =3x3- 9RW. .
@ Vi=!Rg=3X7=21 R,
4y Vg=Ir =3x2= 6{R%.
(5) © B=Vi+Vi4+V,=9+42146=86 {5,

(6) REsir LAIRARE, BB % MOERE, SR B~V -0 —39 RE: R
B BX10 =30 4Rk,

& IR R TR ~9 RS
& By LEIEMW =%—5.26 3
R FiITse =3—2.26=0,75 %%, -
B 2 0.7 8.
§8. ®Bibevie '
i T IR, BIfEIbN 1 & (combination of

cells . {lAWI—/HEND, B SE B (battery ), HMA T,
A R EE L.



xrs i i 1

(1) BEY FHISHREIBS R SR, Mk MiiE, B
365 BHL A2 MEBRNET (cells
connected in series), JL4¢ 4} WikRay
BB, SREEWEDRHORI. B
it A HEENNETRE £, Bl » BHRn

o apwmie MR, GREBILE B AR
RBSVEH « B B A B, 7 BE N, U
%

:% (1)
(2) 3B FEABRER AR AR, i 766 MLLA
B REE ey it B :
( cells connected in
parallel). 22 f (HE MM
EBYEE, AEHE
r R » AN
IR, B BERIBE
BB E. st

B e Amoyma
BL 2 sz, i—S0 B, TR BB PTG L o235 v, it
W sk, 75
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P

) £ Tt . (2)
Y

FLA B R M PO SE T OS AR, o ik A TR U T R R
FOMLA e, FULRE RS, Mh ()R 15
_nE
nii+r
Kb nR 62 r dolh, r A MEE KA, A » RS,
BRAERDN—ETHAE, RFBEAMHEAER. LAT
PPV I K, s IR, 7 eI A, BIER
Rk W), R ARk, % — BB, f
FhiEPENn.
{ ﬂg 17 6 @SN, R, m—s S 3.6 B EE, RS
--";i&a’a%l?)!#ﬁ LB REE KPS 0.5 K, KB —Ri LA .
Ik ARERER, B

I _E &x1.8

Lk+6r BO4H6XV.3

0.8
0.4

-3 %58,
B THFEERE DR ETBSE,
(») S /PR FEBNER, UERG—LRITREIE.
¥ =iR=2x3.6=1.2 4§,
HE-THORTES



1% Tl Ehth (")

‘7.2
—~ -1.2 fR5%.

(®) RUE~THIATA HANTERS, UERRMTE.
Ir =2x0.3:=3.8 55,
$% —TLVRTRS
E—1Ir=1.8-06=1.2 %,
(2] MR, Rt 6 MTH LB & —ROHETE.
(M) SeEBuge®, RRRBE.

E 1.8

I =
r 0.3
R +Tf 3.5 ~5

1.8
e i

) TAMMHTIE —).49x3.6=1.76 Q4.
BSTHS W, HE— AR SS 1.75 R
() 0.49 158 6 ARBRILHTI, KE—THRRHE 4, 88 .

28 o8 .

AR RS
0.081x9.30,024 {R4g,
USROS
1.8-0.024-=1,78 ﬂﬁ.

§9. REWMIWMNL
A ERARERSOEN, SREREFE, CUREME  TRRY



RARMIBER m

(resistance coil), M4 ARMEICY AN MR EATRIE, 6625 | BRBADIE 1L,
B SR AR B S67, MR AR, SRR 4, B, C S84, %
SRR EARERE, R ER ~EAR AL, TR AR — AR RIS, S TR
A BGOSR R B R (resistance box) fnf 768 MI R, B
REpE Ay 20, 8 LA SR mBA K4 plug)BE . 8 A4
PN 5 — BSOS, BRI — B ARk (binding post )T, SUE G HN B .
DRARHE S, M RRRIRE, NRRARE TR, di LATme
Tl B AR BB, S B k- WS AV B R SL A, BDAS BT AR
LB R GEF.

& 367
W ARMR A PR

368 s

HRFBRAY, REXTORINBESD, TR B RERS, AN
TR, BB B (rheostat), WMABMBAL S LR THEIRES, AR
mE. .
(1) AIS i 269,35 A MR B NERRTZe MR enamelled wire), i
a2 L, N SEBeE RE, WORENE, RS RERN Y
SR, MR AR R B, O WA 2IR DR WA . AR Ry
Y HE RN, BT — B B L IREERA (sliding



172 FHE FAER(T)

contact), YRR AR L. X EATADE ARk B R0F e /E TV AR b
FUFESGIA R SRR TR I JU) ORI AR A0 2 0 o R B ThE
S50 B Bl B W £E R S B W BILAY O S TR B R YR AR IL 2k (slide rheosta),

[ 269 PRABIAI 870 fHATEIL G

(2) AURRSBLEE Al 370, 450 SRS R —- AR . GHDLIR - — T R]
Font I U i B By A W TR AR (i 81 o) RO B . W R 1
G p SERE RN AR U ARSI 25 (crank rheostut),

§10. B|REMEE

SRR EAVE LT B 5, A0 E: (method of
substitution) | feig#ik (comparison method) | Fu4z B it- k4§53t
i ammeter-voltmeter method 2%,

(D) KBE RN AU — R I R, T
— P T, SRR EHOOEEE, AR LR e
ks WA R AL R, DACORRIERNE, B3 B LA _Ra3E,
MBI, EBEHRABCTHEIRE—RER L. BAXAA
By B SR B o BRI e B A, 5 S L
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i EFORE R, BERI B B,

T(2) B i —EREHE R, n—&NEH R B
A—a B AR, RREH—R4E3, ARB R VB
HB Y ARSE, HRS B MEMRES V' R4 3 I BEHS
B, g AR e AR, VT i BERETE R A L Y, DAHE R AR B R B

fi.

A . V=Ig, V=R,

V'
H R’=-( a )}z
Q .

(3) RER - Rehx RI554
PRI RRG R R R
s TR Bt dnB 371, Q“:@ |
$—FIEA AR M EMC B =2 o

Wh, CUBAE A, TEM—(REE g, R
srmmem gt m st ]
LB N RIS BRI B 6D BiST! GEHATRIE
B/BR=VII.

i ERL 7 T R GEE, M U B,
(]~ E R KR S8, B — R AT .
AT TR 1.5 R, TR 0.01 2%, Hirm s, B
EABATIES 1.0 K5, THRELNER 0.15 5, R TR,
(Mik] MEUBER BTFAMA:



74 FEE AR )

E—1.5=).01r,
E-1.0=0,1br,
BB B, BT R r=3.5 Wi,
§11. BUEEE*
WA, [ LR, 4Bt — R i I
B g, W BN BELS (Wheatstone bridge), @ 372,
1y B0 70 5 = TSI FU—FE U -
L 74 S, R— RS metwork ), @ il ¢ i ,@c
B, FI—REB AN, O d W, B2~ ¢ B
B 6, N RASIEAE. b ri 0 s MM =
— e, O EALF BB L B F (ratio g3 xwamg
arm), SN r. B2 O B b BRI d BEUERIR IS, 30K 5, d [
AN, BURHALR TR ERE. RV KR e, 0 ke, T
BLFE%, V, %57 b, B d, ¢ KIMYTEHLRE , |y 26 abe AER I
USRI, L 8 ade A ERITBM BN . Il BLI Lk,

Vi=Iir,=Lr, {1)
VomIirgsa Ly (2)
A (2)RER (1)K IS
n_T2
re 1y

*ge ol



TR 175
H1 B3, W AR AR AR SR RARE T
T MLl T AR, s AL,
BRI 7 $R VT .
HIXREG P SHE AEM, iR —E N, 5

T —F1 B, #54S BBRERH (post office beidge), FLJH { kM
BEIUER AB, L AH—INBIEUI(A 373), TR & m

ry L Hi 7‘4
éﬁ‘l’"*‘\ cy v
(e
A 7

Q —y = [9)] [8‘}
‘i —2 ] B
P —r
R g

B 372 Wi

F11» WA R, VACE A s IR, WAI—EIR
ra, FIRETENL 1o FEREN EGAWERIR, RS BREE
(slide wire bridge), s8I WIEAS, BinEPHEBHM, i
KR ETEML 7o, 7 g F UK

_nIANEE

T leE

§12. BEE
T BB RE, MR R IRKE R, (RAERTE

*3 G 30,




176 R BRI )

BRREE, e R R (potentiometer), RANEAEHLE, 4EH—
I B 10 @ 374 #hoy ab, SHEAHTILA B fo

8 .

c ¢ b
a
3
\ E . I ;
1 - r 1
\ H*O"“""‘(‘ -1
\ . i
L LF
“s. "‘ n"
- :“"‘@r— ------

B 574w
B8 r A9EpEE (main circuit)dr, . 2k o WiilE — 438K aEc, b
S—EREEND F, HERAEMH B e FMESNE. A8
st G, RBILEE - c ISR LOOMBETE. HE b ac ME
RYEe% AR ETY £ AnSSEs, BIAw LeIeE N, Bkt
e R E. R SRR RH AR E I, (E R T

R REREE. & RS ac IR bEML, /BB R L
BT, S SR PRI AR,

E=IR (1)

FBHAMEDE £ BBl RE—EK LR BRMNEKm
WHLE, RABAEENRNEL ARSI 8k o



TR m

ELBE, WO ARG, 40 R’ 45 ac’ RAYTEIL. A1
E="R (2)
w1, (2K, T

E =-—]—{—E.

A S HRERMILE ER T, U Rl ac filac
WIMEEESS UM, B B Ak

ll
14
E TE'

R RS £ A— M (0.153,§6), fkdltlt
B, BT R R BB

1. ISR

2. PRI FEUS 0.0003018 B ELR, R &S 150 %, HAES 1.6 5
K EHUR, HT2 .

5. RV AIR B AR, 5 4 M O RKUBITEIL, B —BRRNE
TR, IS -—MERitBER '
4. @A MERSR 1 EDK KES 0.5 Bk MER 0.1 2K, R2RXE
R S

5. SHIPIER 2.7, AR | X, WA | AN, FRTRART?

6. AR, —BAIN, —Bu. MR EIEHE RS



178 FB B =)

HsE, QISR B AP ERSMMIEROLER L 2.0, MATHLR
HidaR 1 0.5

T 20.27 BBHIRELE, MmN 12 RUSHITRE, MRARERY T

B. 5 KRB EKIBHRITARTE B, SARIBHTE

O. A AWK 12 BIFITI MG, MHEESH 13 RUBHE L.

RHHRTI

10, #—TeM 300 K, min— PRI EATS b TEEBTM LOT

FERBE B MR . KU I

1. F—RiE FHRELREMRR, HBR—E 5 ik, —55 20 g,
BRAESSATH EARTERS O R, REHRHIEE, M5 REhEERMN
k.

12, J5—Y4Mym R —HENIE B, ML RNE r B, R
B EEEA S LATREH

13. 8 ERIRATIE X, IILIE — BeU s, MA R+ I ARRRE
F?

4. BHVEEIB LT E?

B. BB RTEE FATEN

16, —BHMTHEE 1.43 REg, RAEHS 2B, o 20 BRERE
MR LEREERE T

17. BRI O Biges, AT MARAL TR Y. B RE FhERE
S5 RBRR DN 32 WRIBRE, H THHRAEIS 0.2 B, R Rl A Em

18, —AREEMAIEIIEIS 1.08 Ry, LTS O BRI, A R
8 i, 0 30 R RO TEEL A RICEIRIR B T2

19, ERAGTEHRE 1.5 R, XARIES 2 RS, mipigst 2 40 K



R 1

1, BAR 1 S, AR T M
20, 7 —TRHL, 1% 40 A5 B P IRIG R, 0 280 FREBIRILE B,
RV 0054 Z2sfi . 54 FALAT IIZE 1 8 ) Wil J TS5 I ey — 2,

RG-SR AT, 255 RIS 280 Bk iR A RIS
BR#HT:

(Rt 3 . 95— AR 2 R, NTRELTE 0.5 B, ¥ ik
B 40— 8 BRI ST SRR BU4E: —~ R iR AT SR B B RS TP Uk
BEAE — Rl R SRR
22. & © % BB 0N RS © R4, I’Wmﬁﬂﬁ“ Bk L HE A 3
S Mk — L, TR MO R o SRR A, AR 20 BT SHIRRRATE £
SRAGF B Al A ST R RR R AR O SRR e,
23, WREHEE 1.8 RESTEL, M—E D RN BRSNS
R R A DR RN ). TR — 400 B0 R IR, TAHE T 0RIR. HE
TR0 0 B AR ANRI T S R T p R, SUDTR AV TR BN 2B 4000 BRIE. %R
BRI PRI T 8T EORE B SR MR 6930 T8 3R iy
.
24. B 60 R SRR —RI L, % - BHR 3 B, FIBNRNS 6
Sz, QN RS R SRR AV RS, BRI LI T R
25. AR, UG BTG SO00 HEMARE, BREe—BIENTNG
207 B ASRRATEAAE T B BEERMAYAEELS 0.5 Bl AR
BISAE 200 fRELER, MR MR ARE T



180 FPER ERERE()

BRE  EIRATESUE

§1. BEERTHE

i p.157,§ 2, Snde T SRR RIS V-7 B, i i
o BB, RIALIR AT W, T TR IR

. W=g(V-V"),

FEEH ERENNEES V, g asteii etk [
SENE, QIR g =T (p.146,§ 1), W G b AL BL BRI T
BRITh, R T RR:

W=1IV¢ ¢))

ERB BRI — TR AT, MR 2155
e, BGE s LR ERIS £, it —E AR A ER
TS B — FEE BT ) . i 9 SROLSE AT et 20 , A

“ W=qk,
5 W —IEt @)

FUE HLET BRI — 354, 2 E TR B3 , B2
BRR IR — A, RAMANERE . BRI BEEE
(electric energy). (1), (2)AR, A FHEBEE, Krivdu % 5
PP A, I SRR

HE = R x R x B.
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BIhEE (electric power) FIYE BHEE Ay E A, BN BEH
HER PR R, Wik FBghiE—E, MW G
RIR BT R BHA IR BB EER, T B TR

_ (B
(=t
Wof] P ARG HEA—S MBS, V BILESNE
[, 1 35 S 5 ok BE , I3
P=IV (3)
R 2 R, WS
P=IE )

AP A RoAn sy ICE R SRR, BUAS ICBRERA:

4
® B = 18 x kR,

B VAR EREE M BRI (kilowatt hour), {558
B, R BT ENERIOFAT L, 14 558 1 £ Hw
T, 5k 1 2 4%8p (watt second) BRI 1 A3, & V4FAL/NEE =
1,000 F 4% % 3,600 # =3,600,000 4, LEBHTEHE L
TR AR, ARV —E, AEERTE B
W, BRI N ER, LB NER,

:ﬁ:E‘_'z %ig X fR4E,



18 Fom A mEg )

§2. EHE®

BB BRI IR, ...fa'&ét%‘ti, SRR B h AR
BRI, B8 55E 89 B3 BE (heating effect of current),ff IT
H BEER ORI, B LB LRI S R AL, Btk
B, DR TR KR SEEOE, B R
#(Joule’s law),

W I B E LT, B B BIR S, ¢ SRS
BE, H B -Kgk, e T oednr B FUR0R:

H=0.24I'Rt.

LSRR ET  FE B A B VO ATERL B YW T AR,
B R RE BRI FARE , ficih

W=IV‘,
P W =JH,
‘ w IV
® B=—"-=——.
Eﬂ;w& ﬂSaV IR,ITU J=4, 21{}1/+r
\ IRt
i H="50
% H=0.24 'Rt

AR H P=12 4554, W am BRI TS, @
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P=IR 4%,

_DR e
En P—0.24 IR -}=/#).

TIELLY MR ERIAAREES 20 55, BEE 3.5 2k, k(DS SR
T IED AR R, (2)EMR s Reit s 4S8 T R4 AR RBR I . (3)
iR LR RS, FE b IR, KB TR?
‘ B3R (1) W=IV1=3.5x20xHx60=21,000 45,
(2) P=IV =3.5x20=T0 K4},
.P=’3.5x20><0.24='l‘6.8»f&/@,
(3) H=3.5x20x0,21x5x61=7,040 R,
(P 2] —TRfBmRess 220 4%, JORA 3 LB, MRET BT
(k] P;—_QZlﬁ x 3 F5

2203 .
a5 A

=0.885 571,
§3. AR
F14% '3 (incandescent lamp) B0 ¥ BT FRRY RS, (77 HITE
FHeH BB, A W, S5 B (Edison) $Ep %
SETEERR, AT 1880 48, SLBWI—ECHIERRE ( carbon
filament lamp), {%4£ R 761 Ha(bulb) R, EEA — Bk, 16 3 F I
*X& 53,




18t FHE TR

JASNER 181, an i@l 375 WTEIR. Harki R 4575 1 5, dic W 6k
BTN, EDEE BB i SRS L BR RS S O R
I, JURERE SRR 1, %918 1800°C. 45 1 B XmikE s, &
A5 3.75 FAR, BRIy (life of
the lamp) #1551, CO0 NI,
Y A R S o 5 5 T
TR ST AE T, SETR R W
B4 BOEKR. R G O REERE
3B 2000°C. HRgs 1 6T T
SBEIE SRS, R M e
BT, WOLEERG R, My BT B B s
It SR AR B 4B &k (metallic filament), PLICE %.
T RE TV 15 8 4% 1% (osmium filament lamp)F1ERHRIE ( tar;—
talum filament lamp), 250 1906 4%, enfSBI430 JH 0968
#5% (tungsten filament lamp), JufE 376, w,w 1§ hgsk i
I, — R SRS TR SR 4, —iiE 3 WM AR B, Ak
BRBE S T, RS P lamp socket )RXBRBEMIE &, N 138
FARI—FRAT I, T R T T LR TSR 3B b T
PR A A, S d TR IEE, ROGR — TR AR
AL AN, VA S AR ZE 0, W BR A S5 TN MR
RE R, B RE P IEAE 300°C., 3E it - MWk, M
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Bk TR BUANIKE, T RGBMEIL. SIS 1 EEIREM
Thee, KR 1,20 Foa, LESH B 1000 F 2000 15,

FALEBMER, BHAGR (inert gas), A R (argon)
&5, ENR B (gas—filled lamp), MigEEaIBB TR, LK
R BG4 SR BSRERR, DA — -
W NER IR B Au B 37T BOTER B B
BALO TS TR B E 3700°C., 'égg%
WGESAm, S eIAe g, S
I IR 0.6 ALk,

BB I AR B i
&, %048 220 [REFR 110 4R
R, TR AN RS E BT msue
1.5 4R 4%, RIS B4 — EMTEHL 1B MR A I 16 s 2 WIS
B L, MSETR, B FREERE FY, WEE e
WE R T BB L7 RS R ROE WS BF
BB, B CRASARRG R, TR,

§4. B , @

A T b O — 9 T P, TR L0 RAEDL LIRS
10, LB AR IR I HE K, Bk AR AT B (red—hot ), SR Hke s 1LY
Fi4Muk, 32BN Ep B8 AR K AR, RS B (electric arc), 18
Bt TG sk B (Davy ), FOATE 1800 SRR EHTIL. Ak



188 TRl ARER(=)

B g AL TR, EDGRERT 6 R , #CRT IR T AU
i (arc lamp), B —HEBRIM T ILHE, N EHBA K-~
¥, #345 IERE (positive electrode), FifE I HRI—ik, RIS H
 #x(negative electrode), fbRH &, i EAFM T, BMRA
0 (erater), @) 378 WITEIR, AHRAMIASE, ¥ i BoRE OB,
I B8 B TS 3800°C. 35 A\ SR 45 K
- TEARAT 2 HIR T B, B
B o 1 a6 T ST 08 » 34 ol ORI TEA
FBIONIE T, R B MBI, &IE
REN IR PES R -0 B R . TREE
Yo AR L, B, By
PR S, KIS MRS RIS, RULTE FEWaes
R, ARG, TGRSR ST, gk EITS R
PREFE L BB, ZUNNPES BB, EAmEh —
ERIERE, MRUEIIRRE 1 AT, WL Lk =
2 ERRINCHE, L IE— RN, BN 1S A 12
(inclosed arc lamp), ICHLMERAT FERE, O B2 RBITTIR
2, (B 3% PR B BB AR S0P BRANIE (open arc lamp )& b,
SE 7 P — FIERI (flaming arc), BTEHJEIE TTHE 3B
BIEAR TS A, ARTER bk 33— (core ), MR, 7 MK (lime),
S g A Ly, Bre i AT S A O, DU
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PO, 5 1 HEAURE 0.3 FA%, oo R BIHm It LR, A —
4 BIOGHE (metallic arc lamp), 3 EER IS B P IE A5l
BB ANFALEK (titanium oxide) IIRAME, n‘ﬁﬂf&’ﬁﬁmf% *
IR EILE I, Bk,

§5. EIBAEEEL

FLFI B S BE0m, SRR BRI AR, LA
REDBLHREHE, BBBHI clectric heater), —EJ B
25 0B AR, BIE IR, EAA, FOKE, X RS RRTS A
RS RS , T T R AR, AT 56 - (fire clay) &5
MRS E . 2B LI R o, SR O BT % S R R, B
B3 (e'ectric f'a‘iron) IR —FE, LWRBTL, BF
7T sk, 157 LY L, 2l 379 MR,

BT |EMATRET
FUERBEHE, BRMERS, A4S3h0lin fH —
RN (current carrying capacity), FEBBNMEE
iRh FE . HOE S B A S ANy, FERE B s — IR Bk
(fuse wire) fRER44 B BBUERIEN A PR SIS O —FEHAR
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AT EAR 2 M2 Y, ORI, 1 LI IR . 2k
WL R S B, TR ISR R AR F. B e
BRI OB B o 6 ST, P A B, WA D ERBR AR A R,
SIS . ENRIB R S O, SRRk U S 2 1
WIREM,

.§6. BBy

SATR PR BRI TS HOTE bRk, AT BT AL, B
TASREREE, (B S EEIR N, BRI R R E
R B, TR AN, TG BE DT i T BE ST 7T 75 ), T L
77, B0 BN A SERRERIEA 1, RN TE4E (electric welding)
R E R A, R AR TR, B Ak
BRI,

FUF FRE BT B DA RS 10 I M9 S5, RS BIR (elec-
tric furnace), SRR IRIEEHK LA -1 SR ETi TR EEm HEvh, 5
ATE RBHE TR, 4B 380 Mk, PR
BT A SRR S0 B Borle, MIIR MO BT \\\\\\\\\
B, 7 A 2R, GRS 5 L, BT
RSN RIER. SRR, RS ms ea
PUF-(W. Siemens)JAATE 1879 47 5 W1, 7 1 £ABI% S5 AR
L AT AITRLES (calcium carbide), & BRI ATHRAE:
I (carborundum), 155 HMEAFIE A, MBI A H R




SR E
{molybdenum ) H 4R & & 50,
B B

L. 538 12 BOBAORM b, % 6 RUEHITI, MREE 4 26, R TAR.
2. BARMTELS 3 B, M7 0 EIEMTAHERN, NS MR KA
BEET:
3. BEH A 110V, 20 W . (gp 110 R 25 F) R 110 V100 W.,
HERIRH, R RATH.
4. XTRMA 20 mHITIE 200 2, Bk 1.25 Kesizhae, MM
RBFENS T XRFNNTAS 110 KENTER, RABHENE
5. W —TRISHITLEL 20 RKEB, BT AR 0.8 8, 1y 4 ﬁ‘m‘a&%
REAAREET. )
6. #F— 20 BEHISIRME, B 600 ﬁéﬁzk%;ﬁ;@'i%ﬁa@%ﬁﬁ 9%
BB R REIES, BRI et 15°C. F 2 100°C . , RUEMIBSAS 57
7. —BRBFRORIES 0 R, BB 9.75 L1, RFTHENHE,
8. — 16 IHEMTRFTBITIES 50 Kk, BHS 1 05 %2k, RGMM ISR
FERUELS B, R 100 BADEE, M IS B BET KN
9. —FEEAPTR 20 AR, 23T 23 ¥, BRI TR BA 10
K85, AR EES 10 20, MR AUALHEILAG 55 400 e, MBI 5P 2.9 Wl
A R B AR 00—, R AR AU B S 2R PREAR R AN .
10. 47 40 BASATRIR 3 2, 4 8 0 S /hey, B — A NI 85 0. 22 5%,
B A R S DRR?
1. Sy emRm i — i, 0 BRI SEat o, 7 1T
12, mmTARE GRS 110 Re5, LT 500 e SRER 5Y, R HIRE,



190 it D ik e

PSS,

BRI, BOUELRTEBE Mk 2.0 B, R LNERS 16 23,
R 000 N HIRERR HIRBE, :

13, RS EA SIS 220 (REFAITTH, RERARTRIER 3 L1560 M
K6 APIE U 50 FURFAUTRAR 10 BT, 15 1t 400 FARATB—HE. AR
FEALRIAR 00 [ 2RI R T T g

14, 7E 220 FREGAGTENS by F1 5 2500 RBHEREE R, T 40 B HEOE
F@

15, 110 REKIEIE L BiAgY 40 BAFMIBAA, WITAR 220 RENR
A b SUB 220V . TOW R, R LLUARESAITEIR |, Kokl BT

B|AE ERAILRBR

§1. &%

LA AL, TR R, EAER, M A E 8
BUEBREAN, TFTRAEMEA, BREAMILSEEF
(chemical effect of current), ﬁnﬁfﬁﬁﬁ;ﬁiﬁﬁ]\ﬁﬁﬁiﬁiﬁf
Bk, TR —E B IR, RIS E AN i B 307
DEEHE HBREAVN—EEHES
£ (anode), il I — BB EIEE
(cathode) FAe i —mERA) LI, BHH =

KT B B 7 81 @
waas EEE R REA KERET 8 KSR




eRt BN 10

B LS SR, TR LRI MRS, & RBkRTE K
WEF, AT RUEMET S HY f1 SO, i BB, HY
FIRE BB Y, S IUBAT. BN T b, SO, MIBRBE, kK
B, FRERSTAEIER/K, BERUKEME ATE H.S0, g,
R, LREEERNES, TESHNRE, BEER
(electrolysis), Wb IFERITE T, 203 VB B BB,
BABAIFF (anion), JAIE L SRR EIY, FRBREEMN
F-(cation), RN, MR, FIDMSE MV BEMIF, HA LB
RS, FER B R _L b7,

§2. ZHPEEMER

BB EAA T 1834 4, i TERIIAL IR, B RBMER (law
of electrolysis)4nF:

B—%EE LERDPHFIYANERMEENE R &
Eh. RERSRE RS EHFRARR, Sy ENR R,
IF B P R BE N e L,

ETEE  AMSERN L SBWEN R EWE
#4683 J(chemical equivalent, 88 LIt R KL F-(EIS 1S 7
RO SR K E .

T M BHEHENER Q BFANER I BEHSE,
¢ B BRBEH, MIERF—E®, AR T

M=2Q,
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—

5%

Ak 2 B—FR 0 1 HA0E R RERIE 1R
W R, Eﬁ.’l‘ﬂm 1 R EERENAE 1 B L 0 B .
R EILEE (electrochemical equivalent), 1 %2 E % (lega
ampere) B R & (international amypere), BIfERITEIES
BEYSIOR, HTL 0.0011180 Sk MuynatEMish s, R W
BAR RO TRIGR. RP R mnHn EFE o ik—#,

HFPE whEa =)

M—zItc

RISLEAL BT BN, 7R 1 —1H,

33 W|AeER
sk RI® BT BER TSR
& 1.01 1 1.01 0,0000105
- 4 16.00 2 8.00 0.000829
Fd 14,04 3 4.68 0.00004843
& 35.45 1 35.45 0.0003675
EigR 63.6 1 63.6 0.0008558
A 63.6 2 31.8 0.0 03204
=@ 56.0 2 28.0 0.6002893
& 56.0 3 18.7 0,0001929
3 85,4 ! 82.7 0,0003287
o 107.9 1 17.9 0,001118)

Wi W, B TESENETE » f e BREE

B — e fsN R

12456
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M
W (2)

3 L Fany
2z, Wy ®

(P 1] A 2 SRR, BA R, AR eeA BRI LaTe
HAImBE T

(M) hERm—ER, 8

M=z1¢==0.001118 X2 X180
=4.02 %5,

[BIE 25 POKEMH, R10 SEATIHE 0.08 HH, XALTE. M6t
ERSRZ AR, WA I F TR Rhe? kAT AU R .

(#i:) HRME—=E, 5

0,008 _ 1,01
M 81.8°

o-c M=0‘25 Eo
s, £k

- 0.008
0. 00wl X Lu ol

=1.27 %24,

§3. TEH |
RA&MTEMERLE RBENE, o BRI EBER
R@ 2.
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I, U7 L K, B TR AE — SNSRI TR
P SE SR R 00 6 25, HB 1S TAET (voltame er or
coulometer), H-EHIWH WEHE SH8E &5 (copper voltameter)
SRR E B3 (silver voltameter ) ififi,
(1) gAREEEr SEBAE R, MR BHRTED. HHE
FRE— Tt (electrolytic cell ), s34 Rk RV 2, MG M BIEITIR, i p—
TERETRIEA TR > [l ot i LY DU 55 B0 WAL SRR RS, In TR

- M
G.0uu29 xe

(2) @Y TR B RO AT R B IR R, At
K282 Wik i, TRAEEN LA RRERRE S i » S0 LGP 1B b » DT R BREVTL
)

\G == ?;‘}/
| |

g 88 g i kAT

gR(electrotytic sllver, YR BRaR NN HERL)- -7 RRIA 54 RIS R, TR
EHEG . AONGE R E b Bk TR 0TI, TR NI SREL EPATE TS
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IR AT PER

M

1=y ooniisx”

TR A4 20 M BT 30 o AL B SRR ISR LAV R, JTHE
RERat, mE $mm§~%zam » AR IR B R 018 B
§4. WHFEE :
ERRHP IR e, 0%t AR J T 40T 48 (migration of ions)
TS, AR T B WA ERR AR ET, SRR
T-B, (R MRROP R TR, A1 QB AR brh T T SRR,
SR, Jubd TER WRT, FORATT— T R A EE B, RIS
W& E (gram equivalent), BIAZS TERM SRS T2 50 1-FF
B2 w5 Bk RE RS, FERGHIRREB R EA—T
b 3 B TE S AR, I 1 SERELT HEE, BT
8(16.2)¥z, 41% 51.8 ' 63.6/2)¥5, [ s 107.9 (107.9/1)¥E,
B R AR, FUREAT IS —TT SRR N, LT Y
—F BN, LTI A % T I R Me— T B
TS 96,£0 - Hify (107.9/0.001118), s BB I W—S {7, 73
48 1353055 (faraday ), W4 1 SRR I REARIBAEF —I0
# 1 LR
ST . T e PR 2 R B B (univalent) SEF D,
AHFETWEE N. 358 6.06 x 10, 8 {H (divalent) FTESHH A



108 FOHE RTYER(=)

ity 1995 Ty, RPTRUHE. WO I T- R PO RBR R B 2R
e, 1% 96500/, g

e=1.59x107% jify.
% e=4.774 x 1071° ¥ 9 0y iE &,

LI 35 FE A Gonic charge)Au’s el _ERAELE,
] S U T £, 58 e, T = (R T RAE Bk 408
Be, BB ¢ A 1A ASHE 1Y) K AR L (natural unit of elestricity),
AR Y S B RO S, A5G e B T e — 1
S50 TR BESE A SR I SRy 22 (p . 250, § 2) R i B THE 3
(T BT VTR SE A, RSB TR NG, BB T8
55l — (B S RIS - S ol [ T8, i S35 Vb i
D15 2 — I G T TR, T2 0B, T
e S T T -, WA AL BT A,
§5. BREENEREY
BUSTEIH TR0 ¢ MATRMF AL Mefn el TemLies
e WIIEEEEE, Mo fr v 1 E T 0 T 6L N SR R R LT T @ B
SEF AR R, MR LRES:
Q@ =Nev. 1
iy m TR T YRR, M SRR b R R
Ma=Nm, )
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T TOET n=-2

o

RAMDR W

M-"0Q.

B — IR A T AR R T A AT AR R M A
TR QKE L, RUBRS — 2 BN TR O, WESHETMLRE,
BT i 4T B IR b B TR i (- X600 10%°) JRE e, 22
NEEB_ER.

Bl Me=zIt,

Df:) z-ln—)

RBAER < MEMNE TR B4 HEBERVRE REEBRT
ERBE T8 m 6D T RS A —SR FAER K S, TRAR 1.66x10-24
-

§6. WEEHE WA

4 (electroplating ) BIF T AR, 6 2SS T GE R Mot
SBFTE_FEH . RN BT
Bk, TR BAEE, Nl T
363, BiFAGEMAOP, BEAHE LA 2
M6 U T, BUAng Es, S, . L Y
SR BRSNS B A Cu SO, B33 BT




18 il I s s )

PYEIIH e BN IR R, B RTERE, SFAYIE I i B et ), 3B
B TR T GRS L Y50 T IR SR JERCA
%% /Il o =

#3 EMERA IR

% ok 7Kk 1000 37§ e W SALH 5 3
BRI 7k 1000 35 FUALER 25 W Wtk 50 35
ik 2K 1980 7 Bk 150 7

P b T 8 I, 070 SR SR P B DB s
Sl B34, AL W 0, LIV BIRS MRIRA . Sl Gi vty
B, 345 1 LY L. - ‘

MR HIBEEHT (electrotyping), £ _ﬂ,r J}_Jﬁi y
{5 B BRI , PSSl TS0 1% A I
BLUUF B I6 b, 08 01 58 i,
SR 18 T B S 1 1A (Y EE % O TS TR SR
W, (EAS I N, WIS ML ST, PR LI T e
TS O BIIDC S o 22 3L T2, TS A B 1 S
JEERAE, BT R, 20 1CERA b, 75 05 SRR Jrik,

(3987 0 ACFEIAS P NS TERE Y, InfE 985, AU RUMRITEM O
fE; WAL N B L WEE--TLY BV K HCT WTE R ARl L SR

A > SIS AR R (0, SRR B Hay W TR B PRI S R - ap R

-

i
L=




RO e )

LHsIfER, HRKER, ERHRR.

R SR AR B
P, BBIGOMEARTF], (AR B35,
7 2 A A A A M B8,

FUBE BxBOSRIR, R RR A R TS IR 7, RSy ZmannilE

| ————

—

B8 il

ez B EAL B — ® L a

' (PbO,), {AfakE LAt Bmis &, 12k

LA R], B EAR, BORTEARM R
IR R, i . SRR
Y LR ALY R UL 2 SV ORETN
4%, BE b (storage battery)(hliE, 5t
EARPEE R, MRy R — MR
Rk, ZEPEH, Anfe] 386 TR, A &
AR R EEREBE UL , HARYSIE LSS
B, TRTE D, S A B A, W]
BLEGRERHIERE.

BB MR, R TR
B, BOEWR IR LM AR SR R
L, WERMPEE R FUTNHEE
A IR (el 6 BAR. DAL HEY . ]
BE W MRIEE, (Rl BRI (L



200 ot W ik JE)

BAEE TR, TR ENSD. AR YRR MAERE th R B AL B 2
R e, B EE M (primary cell), MBI XHBIE D

(secondary cell),

S TR NS AR, MR TRER:
5 5 1
PO, + H;SO; 4+ 2HY—— PBSO, 4+ 2H,0 + 2(D.
ke b
Pb+S0,~— PbSO,+20.
B BT R — RS
Pb+PbO, + 2H,;50,—»2PbS0, 4+ 2H,0.
SRR RO T, KV TR
BhHR T :
PbSO,+ SO, +2H,0 —) PkO,+2H.SO0,+20.
R
PbSO, + 2H+-—>Pb+ H,S0,+ 2.
B A
2PbSO, 4+ 2H,0—>Pb + PbO, + 2H.SO,.
S B TR LKy o RS EE, S SL . A
St EFTRE I SR RS SRS IO, TR B, SBREE
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R B RS S AL B (Ni(OH),), R BB Bl (Fe), EMAES
S (LEpKON), FEIyE b |- Wi | H LI SR (Ni(OH),),
i Ea 4 I 3% S S LR Bk (Fe(OR),), BELERF(AEIBLRIAR,
AR T AR

B
9Ni(OH)s+ Fe,_ 72Ni(OH),4 Fe(OHY;.
W

HE MR IHAMER, MEEEMMAE & ( capacity of
storage battery);ﬁﬁﬁiﬁg‘g};ﬁf/]\}}#(ampere hour), 1 FZi¥|
FEEDAE 1 /NIEN oY (A 1 LSRR, 08B A ko
B 0 RIEANE, E I ABH S 4 K55, 0P S 5 N,
FHBA AEEER. AREREERDEREEH—ED
HUEN, S—E IS AL, A BB B, XBEEANE
i, RECDHETE, 5 AISE M A 353 7 BR BlAE AL,

§8. HBEY

) 387, RATEM C e, .

B URGERE, FSABER, u—42 S ‘ ‘
WABHA O, REILHL B, | ] 8 | v
Fi—ERFERIE b RIS HE | L A

5%, TR B b fu A B .
0, BB AR, EEER il
SIS E W K. B S, & W38/ mEme




202 SR EhunE(—)

RTARAE R L SRR, 0 BT, A it PR b,
B AN, BOVFR BRI TR, B A A — RS, J0H At
MBB 9 (impressed E. M. F. )75 MR, #if 15 R ESHE
(counter E, M, F. or back E. M. F.) [iREMRMHKES
B, VIS kA AT R, WP REE. b
YRR, BT RURILACTE. S BN, I RE
BI%%, DU ILE YA, SO EBEER A, 208 R RE B
WIS, EWORLITNNE L, MR RN — R
B, |

TERE T v, 40 B By P 1ENS, RIS 2 Hn A,
TR TR:

Kb E BAMEB S, e SREBE, R OMEEM, ik
KHIM &R L QIS
) IE=DR41Ie.

Rob 12 SS9 Bk, IR RER B AR S T Le
DB T B3 T PR AL S R S TR e, 1 B R
o BT T bt . W S EAE IR Bk, T AR B8,
BB BRI SN, AT R — A RETRTS, AV B b
AR Hee A KT 35



ERMRE

g2 =

1. M EREATR, TS ZR T B B M. TR BT
A

2. F 1 RIS TR AL | SEATERNE AISTR A0
MEET?

3. EIMEE R

4. FEHTTRARET TR, ROTARTIE,

5. 1 ZHAIRIE LA, TAETENATE? ( ERENTTRS
18, RO T-BB 16, AR BB 1)

6. EEMRATIR, 1% KUREATHE , 4 pIE I

7. § BB, M ETHEA S I B P TR
EANER

8. ERAMLRRBHEE AT

C o S D10
§1. kRIS
JT % TR I (Oersted) HOATE 1820 4, B iR
A HOEARY, R FREE AR, B AN R, SRR
e, AR R & (magnetic effect of current),

(IR RSHRY LM, B—RIRGH T 70 MAR( 18] 288). milsR FA B
Pl PR g S ekl ok Lo g e ey Al il R N

*s®Eon,



4 S _ETEE()

B EEmER LT ¥ 8

SEIE. 3L 15 7Tl R R e
5 mREE, fu AT 500 e |
EHUEER AT, TR0 3
OF-Fait Ay Ao i3 T U83 A TRkm
i, B E N EEER 6. (L EU, RS NV B
PR E RPN LR i, DR R KA.

(%K) 2R TB—KEEUR, M 389 (1), HHBE, /i X AL
B, 0 F LR RS ATANG RO AR DIRAR A .0y RS TIA, Bl —

[ 380 ALARN IEl GRS
ARAERARHATMORE, iR ERNRNFE. mERGY mies, 8y
BU WACEN IS 3 RHUES EIRATREE T IREE, W] 389 (2)ab K k.
& (B4 (R B IRAR T SRR BR > B W] SR RS WUIR T8,

o R B S (Ampere) MIBTAE, Sn B0 A B (9 I,
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FOEHOT W KT, A AT R, TR R
JiraRECE 390), A &-F W-Rp A, B 15 SR W B ag i 7 3
Jim). 3 8, ISR HEE 8 (Ampere’s rule),

g ;E‘; L3
! Y Y
o 4

BS99 eriim

By PR TR — 2 15 RO ARTEGR 1 75 MESE AT, 3t
) B0 S A U L B, RIELER T E e A
R 1 TR I M

§2. BEMRSTORIS

H— LR TIR TARloop), FR IS 42 (coil ). ks
LA EANE, U —H R N AT IHL i —T W5 S b,
B RI— R AR, SLERITERON i N R — a4 15 T E
A S Bats—i , VIS il an ] 391 o N

— R RETRORS. EHIE G oy
DL e o M \;ngi
k. B2 © KR HE E BRI T b SN

- ¢.'—a;?l' B e e , . N w
@FRE MEHA G UL « "B FF i
VAARE, ‘+ BRSNS, ARSIIY @3 pmgmesg
AR OE G, X 392, — i R [E LA E Ol BIE, b 25



208 EE  EREB

i U, I B W T Y L LA,
AR W b (%, BT A
CUAiQUIIRL IR R, BI—181
£ KRG R MR, Ju s

18 TR 7 /4
(i » IS FF IR0, @ @ ‘@9
R — T 452 N B 205 ) \\

WIS R (il s MR gy 2
WA ), SR —TE 1992 s bR
W5\ S R R AR P ST, 16 B M 2 AT R WO s 45 2R
— (V7K ZRAER » SO By B 3 41T, S S R M SO R 2R, T SR
WP TR BV RS , )V S G0 0 iy A R i, 81 BB Y
B, G108 IR 5 1 , i 4F (B0 B g R A B T i, L—
WERAOELG |, d TR ARSI, RS LW
LM . R ARIBWINE B (number of turns) yiIE k. FuE #9%
PRI » 5 1) s RO T T

F — SELERAE [ 77 _ LA o5 (A KA (helix), BB ISIRE
(solenoid), JUARST] AR 13 3F % (LSRG SRR ik, 1245 Horh IR
o3 5 SREN R TR T, T A i 60 4580 — AR, A RI—1TE
TLEUATEE . Al SV HOE—TSt, VTR IR, i RHE
R, RS S U A T G L0875 ) U BRAR, ISR

o ¥

o
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I W N HVBEE , B 4n ) 893, %fﬂiﬂ’%‘}’f‘ ﬁamm@a
LRSI, RIS —, -
BN ARG N, W LR B iY
Fh, MO RO KRR
B R B O 1 1 B

BRI, v ESESB B @w &
BLBRR TR b B R k. B 093 SR eoRuER)
% ST TH Y IS —B, TIREE 1SRRI R T, UK M
P8 LB RR I, R AS A AL R R A B R B IE.
M. FURES AR I B R SRS B &L # (am ere-turns),
BB A B VP B R S5 5 B, FIL SRS BRI e,

§3. WERMN

BRI SRR 4 & BRI L, B — TR N B,
BRI — . AT PG A — B, B AR S IR
{O(iron core), AL SmAIkRsHIR M EL A, BT WIBR0 S5
PR (R B, RIS R, T b A B O R S 35
B ENFRIS L B (magnetizing force), EILBIKA, IKERS
BE L5 —2 R R M B T . R0
A%, F 0D R (LT R W 7 AR, BR S TLER (line of mag-
netization), FLER TEBRARAE i LI, fE—7F b Ik LR AL
BB A5 b A A R TE B 0 P S, T ) R AL A




28 OPhE (=)

. BeRE S (L Sk fn, RS BIR IE R (line of magnetic
induction), HF R0 E, MARRMEIRE (magnetic induc-
tion) .2 iy H AT, B FHLR M FE , B4ty B v B I 1G5 €
RS EEAC 3 A, RIS S B iR X (permenbility),
 JB v BT — B SRR B, 7R

h=pre

‘ _ CHEHE)
(HARERBO=—""51 )

P FEER Sy B 1 SR B 8, SRR By R T A AT, B
TER—ap B, SRR IRBERRAL oy, LR AL FREEI R, LR
AR, JNRIRBR BB RN S B R, %
TSR SF ROANE, QT AL 0 SEFLI, B B AV . R— &
BORE R REa 1, ALTR SR SRt O B A 15 B2 4o, JUL 8 2 Ll I M
B, REJRREAC hy ik 60T i LR BRGRsR ., LR rp
DR a0 B fR S8 B (magnetic flux),
WS JE B BB WEH 4 bR o, e

. §=BA,

% O=pHA,

RSP BRES 1, SRR AR B R

WS B R MR, B0 SRR BT B3 1000 U, RLEiR4R
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e KA B, dm B (6 S5 v, W AR ILRE DR B IR AR, 4
R Iy B AE Y CUrp 8, BB v f i — B3R, I R D AR S IE TR
L3il58, HTRA AT A6, LAk R (magnetic screen)
B9t A, IR R B AR L.

§4. EH

RIS, LR AREREIN g, RS
W H (magnetic substance), §RF1 85 1E 5 5 P iraE 1L, HEWE
ISR FUA BRI B 208k, 80, $5 %, 1R IS IRE R (fer-
Tomagnetic substance), FLAEH;Hi MRS, IR EMSIR,
gk, 80, R%, B S IHREE (paramagnetic substance), M %
03y BUAERE 3 0 B3 b U HE R a4 S, M RS2 IR B 1, fmdl
B 6.4 RVH, S, IS BEEYE (diamagnetic substance),

Mgt B v ARAR G B 8 1 8K, SRR v S RE (R ol 1
B/ T S A L ) SR O B Ut LA

§5. BRIE

LA, EHK
W@ AR, B S B R R
(electromagnet), i 394 B3I
yosiy! ﬁ’?%ﬁ'&imﬁv il o SR

BB, BT BB A, B e

kB, ROV, WA T, i




210 * FHE_ETWEE(2)

UL (L83 G, 7 4R Al BRASE FE, FNER.C ol T RS BOEH: , 3
BE R R W22 15 0 B B B SR % il .

BRI AR, W LM R AR, SLA%Es
8 F R

(1) EH BB SRR, LIRBIBE Sy, s
FEEEEk(lifting magnet), Wi Hbk LA9EEF),

(2) a8 8 A3 o BORE IR, DA B 3L A v il i
T RE D,

(3) BaEEIRE S, ST A MRk, 7 T%%ﬁi?ﬂi&é’lﬁﬂs,
il 3 85 SR AL A,

(4) EREEbaeetE, ISR, o BEE M W Wk
BB 58 A,

(5) HEFHHIEET,

BT R BT AR W A

4, BEVF AR,
FA{EA,

§6. ®E

BES (electric bell)
S HE RS SRAE L, B
ey AL, AufE 355,
P B4t (press button),




R eI RESS m

ED—SF RS, B BN, F BRI EMEL. B P8R
e SR ek B IR RE, URB R R TR i, S SETE RE B, FRRRATAT
FAWRET C Wi EIE M. 75 ¥ BEE , B R BB 51 1URi G ey 75k
(armature), 4% H ST, F BB BINE, AT
O, FRET B T B, WA ODEISR, RCTERER IR,
BB Y TR MR A, BRI E, TR A, ik
3R, SRR, SN, il O B AR TN
O RIRE), S RS E |
SELVE PP ILAh 5 3K T ARIEEEEE (buzzer), JURELEIA
R, MRS, HEA AR, Wi B AR08 SR P By
®E.
§7. &8
B 48 (telegraph) JF JE FIM AR S0 16 A, AR b LB AR
WIRE . iiﬁéﬁﬁ'ﬁﬁxﬁ&(tmnsmntter)?n#f’&ﬁ(feﬁelvcr)
ulE 396, BRI A5
WS K, @fEns S ERE
T EMAENEN, &
7 ik L, S0 THEACHERY
B M, AR, hi
JEIE BRSO M, VAl
B, &0k AR, BRE B398 T ot




212 FHE SRRz

SEBTEATR T, N A STIRAZ. 08 2 HE00TE B FOE S B, (R
SR PR, el JL B R, SRS [ R B
Sk o8 T, A5 R D S S P A0, A8 L SR L 0 %8 B 3T
Beap. BTE L TURET, PR W ARRINIRINERY , SERT des iR A3
SRS TR, S R PECRT IR B I , FR 15 2% 3258 (sounder),
MBI 397 SOTREAR, ORI 7 A5 , i — Bk X,
RIS B WS, AMEACESE PR At b, SEInEE R
Bk, SE TR A,

B S97 mes

Jn SR W AR () B RO, DRSS BILAR A, ORI
(transmitting station)ffiiicij(receiving station)il By &k k.,
Bk A S, AR ETeR BSE L B R 5130 ATER. sk Sy
AEJH, RUREIR S 7 30 200 SELAR 0% i 2R 1), I—E a3 (relay).
SRR 0 B 398 WTAR, 2 B A ISR L SR A,
RIS SRR L 4% B T OAIART R 18, fCl sl R M /i, (8
54 R 5 1 5 Srks iV A, wi B IUE, RERIR B S99 pyBke:,



Rk R 28

R D R B, AR
* v ol |
T T 7

H ot

S BB MR AR I8, 01— 55 S %mzL'
(Iocal circuit) ¥k, ARG MG
BEFISZOAR WIRTINE, W% ob B - RS mEmmOin
Be YRR RRSCE R, AR 23 LTS TR IR, BS
FRTE ALY, WY AL Yook S, 1 TR EFAKRE [0k 4
MR, T AR AR BS A, FRAS8 ACE s s 16, 5
PR HE N, 757 BB LGRTR B,
§8. HREEIZNNBEH )
(BP0 M~ SMARAE, 2T HHEA — 2k A S 400 BUSE R . YR
; g B L3S T RERRER
HHEA D, ISR R
HBRENT T, INBE. i
7 R » BIILAR RO AL A (g2
BB,

e BB T4t (£
KT MR B A,58
VBN, ST, X
A REBY YA 1), FUTEUE 29 5

B 400 gfé&z’ﬁfmmﬁmﬁ "iﬁ&hﬁfmjﬂﬁ],ﬁ—*‘fi 1]
W%, BhokSR(Fleming) BHERE il B 2R, UM H R




214 TONE (D)

%, EnAZZF Wi, fo it W NEHm
D BRI (R 401) nfeds & . oony
@:Mtﬁ{ikléffj ([& 401) xmf : /\U(
FORM AR TT0, P RS G M wand

W3 ), SUHREYE BRS04 A éfjﬁﬁﬂ Eé)mﬁla

RSB [y, 38 A, BR S SR Bi <0l ZFm
Eﬂ!}’left hand rule).

o, W SRR TR A s M W RS, B LAYV O A S8 ) R Ak
Wlﬁiz% FURLERN RS & mPFosE R, ufE) 4.2, 4 2550y

Bl 402 SarERE PR B
B A1 IKHE, 35 NV BRAN S BRORE I AE Bl R
i, B £ SLEM R i » 3 T8 W T R4S A5 PR FR e IR
IR B0 0 A A B ke, b A R iR, fh 4. B
VOB 0 A il E BT — R A . PR BLRamE S Oy i da 1), &
W BB ) S E 3 ABAERAR R B —IR MR, WilihZ
00 AR, SRR RSB RS, BT R E



SRR 215

BR HOGROTET NS, R RS0 I5

BB dueR C BYROR. T AT P A M A R, 8

Pl A PO AR P SR AT B ) 5 o 1 S B T R T,
HAmie 403, T —ERRARAL ALY A, WL 9 B, N Fn 8

#, e BE¥l, st

5 B e —SE RS, BRI B BT A S, A KRS
' AR WIS T A BS MRS, T B S D),
SV LY, P T Al AL PO 8 9,
BT T o S & TR BB IR B B (8 424),
AR LT MR ) S, BUFLRIBH Ry

5 Big -
== §9. AR

B 04 FLF R SR i S T ok B M A PR
B AT TR

mrantE 5B ME galvanometer ), RET A BHB
mﬁg,'ﬂﬁ»j@,m§§ﬁ(movable magnet type)HIEEITL (movable
coil type) Wikl MR RIE %2 0 SR B JICAE iRl oKk
Zg BE vt SRR ), £ B 6 R D SRR — Rk ST AR 406 TS



218 i WL )

WAER SRS A, RN RGBT d PR A
VISR SR, 1) TG Mol SBAR TNy, LA R o B,
FURLHS 65K 7R o A S h AL, B0 DR SR B AR 10 )% mize

Bl 406 RNy B 405 BRENTIIT

5. ARSI TR I A T LR s LR SR oK b 58
W, SRRV, FO AR SR B R
BERY, BT M 2B EE M (D’ Arsonval galvanometer)
( 8 406), HEILE AR JIAREAT, WAEE B —18 gl sk—/
2T 5%, T ) PO SR P — AR R TR RS ©, IR i Bbryy SEEm I By
ZSSUR R W R T RS, , VT ORI T (Al 7y e B 3R,
it P T B AR, B AR R W (A i BRI b, 48
TEUBAIY [ T, B G SR T R S0, IR
B R AS, RS EE eat, SRR MR TR, A



ERATRLA 21

Rif l‘{f&fﬁqﬁ%& L AR AR B ¥ 0 T, T S i sl At R 35 01
.

YE WA B AN Sk TN, WA — Rk, BB
JHWRRE TR R, i — B I 2 B, MR AR iR,
BT LB 3 RN TE i, MAEIS 2 38 BB S 3t (shunted
galvanometer),

BT B —RREHTRRS 845 Bk mm—TRIRR 0.9 BaRaT Rt &,
AUAEA TRRRNE, MA R OER, BABROETZ
Upik ] 500 FREA BAts YRR, { BBRI o : ¢ Bl mamEa
BUSEEE > WiAE

fg=1-"2
=’
’ - &
% ’~(y+s)l’
0,05
= o= (8 4o4-U. uu) = lm

ik o B BRI R TR E 20 W e, 1%

—— p— 07
%= 17 x106%%=0,58%,

§10. ZsERtrdofRist
EEHEH AT SR BIEH (0. 193, § 3) WakeHe, iff
TR E DL B AR IS RSt (ammeter), 3L 2 32 403%
(milliampere, 0.C01 %255 ) 3, BB 2SR (milliammeter),
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——

FhE  Ehpne(—)

REF R IR—AS BB mlA—tE 0 k55 SRR
FHLASTRY 3 23+ i » R 23 P, PTSOR REFERIA WS RS (range ). 61
In—FEFEEAS 0 - 1 3%, AR EMHE KT RES 1 £

SRR, i 5 — 78 #E B 48
0—10 3%, 87T B = 10 4350y
F KA, dnf@ 407,58 — B38BT
B REERRES (Westoa
direct current ammeter), {38
¢ R FIA1 sk (Gewel bearing),
FIREE p 643 7, BE PR A4E
AR 30 3 AT~ R BRI 38
R i PR OO REB), $ S TR WY L
Py L TR S 00 L 8 B, K HE

Lo

B 407 gpieE
R AR NIRRT, HOEA T R RE RN, LB LI
LAt FE R B BN, IR 5 A B, W ARk

S LR o R . FL R R

. AR IE, HOG AR PIE, 5
c R I

RmfE 1 8, BAARY BRIHR

%w WG ¢ BHILRBRNTERE, 4

if 48 wszge R P g T afi T AV EREE - B LR
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—

ks Bl ﬁﬁ‘ﬁh&%/\ ) I H 0 IRE, ENFERER LRDRRIER. W B RS
BT W08, B R T mAE, TR St R &

TR EH R [ rp BB o 0 B, SR RIAR [ 0 R SR BTS2
TR WG IE Mo, fcifte T eleiis, b M B i R 2 A 35 I R 4% 8%,
BRI R4F B (voltmeter ). e ZI 2E {R 45 (millivolt, 0.001 {R$%)
", BEZREEF(millivoltmeter), @Eﬁﬁﬁﬁ (Weston
direct current voltmeter)fy) |
W, P s, 8
5%, AR R — &5 R
M, 4nf@ 409 ity R.ARH5EH
BREEMERT REE
B BB 2R
FIEROEES, SR B %
HIE, REA REFEH B o
I BAEAT B B |
WA B S BE LTI & ok B9 fhesdt
AL, Wi A BB A 7 S TR A2 B W O A,

[PIE 1) B TERRAITRINS 1 R, SUIE SR 25 B (Qivision), 7
07 2 TREMRATTRIRE. MAkMANR 25 REHWRSS. N1 TR
#Zy WRATABE FANSH, HORRERIEINR %880

VIR B i9=(22) 1




FE B 2)

18

¢=0,025 2248, I=95 218,

.« . 1
- =gl

: s 1
% Ts = 10007

- 1
S o= =po—=0.001 KXii.

(P 2] _EFINITRNEE, IakATE 25 RS RN RESTH IR IS
BLAH, MEME SR RBE T

(#i] H ig =0.025 X 1=25 R4},
BOLTRRE TN P I RS, 7T & E 25 BRGSO,

£ R BIEMAY SHEN, SR B AT SR AT T 7% 47 48
TR 25 R, BIREH T BB WEAGRIE . SE07 A (245 0,025 LIEIBAHE,
B A B A IR 25 RASHONIA. B9 '

0.025R40.025 x1=35,

25—0.025 _ .
e = 93RB.

ro -
(X R=

g2 =&

1, — ST RTE by IR ERATS B B TR, . A
b~ EMEE RRRG?

2. HBEMULE RN, — RS 50, BB TS 4 R, %M
B RS 100, STATRHAS | 220 . SR REAF riv AL [ 60 ool

8. R~ SSE MRS 3C. G. S, AL JUIRERS 4 T 5 EK,

.



wREM 221

e

HE S OEIREBET? ARARENRHEAREUS 200 (IK@N, AT
i, QIFTNREE RS T
4. BRI AERRA PR
b. RIG—TRVME, HRBLIER,
6. b RS IR RS B B MR
7. FRIVSHEAR L, TR NS TRAI A 19 BT I AR A
£ 87 IR (8D LR R B » 61 1 2 A2
L. EREHYTIZE 18 BN, dnpn— 12 BB 0 3 ARG R A
BITARURES LRI, o
9. FHEEHR RESSHAUEE A A, A A2
10, dREFEE R ARG, RT AT LRI MATRE T G TR
B R 3 X s

AR EREE
§1. ERHEK
(1] R—MEESORE, M—-RiiiLE
(B 410), AR RGN — 1, SCEHEA I, RITRH -
BTSSRI — T ORISR S « SR (A o
RENBE, 356t 1 PR ACLIR LR , ARG MR, B
B A — e P R B BRI, 5 TR B RY I 5
T AT AHEA W R R0 1000 40 I - I A R
ERASRBORERI, MFENBIREIBRNE (il o
*. R0 MRRORS
SR @ 34,(1) E(M).




22 TEE (=)

2] .

i MR RBE A BEEWS, BB mRER, o 7]
AR T W RINEBY, SEFTE H, 7848 EE N (induced current),
LB R AR L BRI R E |, 6P ILRE, SvErhean
S MR A, LB IER MBI %, FRASTE B /R X (electro-
magnetic induction) SERESI% (RBAIAMBRT®R L, B
PR 2ATE 1831 segeedke, I A BRNEBALE, B E i B8
B, AR E LEYMAGRE. HRERRENER, B LERE
L e

(3892wl 411, B P [EH S WA, 35 P AL R ERAE, S
EARHIREE. IR TR, P KR
SRRy, HEMEHEH KM B SEATA M
Sk, 1 P B A EIARIERS , et AR AL
. BHRREL 1 P B A ERERA
BER, S BAARSE O, 35 R,
e P BN KW, BERR KR, 1 B4l DB
TR RS ATk, B IR 1 B RO A TE A,

(R3] o P RARERAY (RISt 2, T P M
25 BER, STARAA RIS AL SR GBI P ASEIRA S A, O L3RES
O SRR SR BRI 1 TR LB, BRGNS P A — ]
ST § TR ARTBITI A4 ) USRI NN 1 9
BRI TR A B BT R.

o PO 55 S W Gt FLARROY i 28 B o i — R BB SR DB K
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m———

T MY, 1) — R R AR, HAENREE
Bt — AR P, fB AR E (primary coil): HAREBRHA—H -
M8 S, 7545 SR B(secondary coil), 3EHFEFLRE I A INTE %
K e, 7355 E R M (mutual induction ), fi BEREFERE b B3
WM EE S (induring current), JLEEENEE () IHES
SRS BEES M, (2) 5 BHER 6, 1 AR Mh B RS I
(3) Sl MRS H 0 RN, OIEBSE T B B b BT 2%
AR, $2A LRIRFTRIRIR, T AR s — S A
T Rt AR RS T, RILE RS L, B A S, S 5 6
IR RS, RS, AN RE PR S
ettt IS FAIROEAE, Bn:

SPB— SR T TR S B RO, SRR
TR A BRI R SR RN, DA VR
A B, |

(34 ] BF—BRmmisheE TEREE R ERREY - RS, I
<12 gTiTEs, 35 PR IR ARG T P9 R J) o PR
B4 AR AREE A MR EEY R 4aIEE
vk,

B Ty, W SHEE M 40 SRR BB )
#(cvtting lines of force)l¥, Afikas s, a8

412
RERR B AR IR0 59 — R e AR H i, | EEARANEG



24 FHE ETPWEN()

§2. BREgSFEL®
FpR (Lenz) P2 AT 1834 4g, B R METE My iy Frn SELARAE
PR B0 IG; BDEEE R AN S By, AR L )2k
BORERR B s B3k — RSB AR UG T,y e R IR 5 )R
T Bl ETE R ) GRS D . B 413, Au ST BRI N B
HASRBIE, PERIE I EARR — S .
2k N 5, A SR D), J ek, D

BT HEE HE L REIE R T . 3 o ~ Q
e By N RRALE TR RS I, B R O ) U -

BT 00— o S B, DMK HUIGIE 'ummnmn::::: @E
B, R i AR S B, WREE BT K
W, ARG S iR A S8, 1%
AR RS I, R R EHRUBE  mas mmmann
IEBHE T . 3 WS R 2 RN, (R ISR B, 7
Frfame , i B RVANE TAS T, RCEERIB BT A HER 3 2k
—EBUNLIEHED). W PR AE IR, o iE b iy
A JRETE, Te 2 1 SRR e 3 B R S0V ) 105 o SRR Vi
TBIE, AR BRI 0 RS AT 08, BRI PR O 2
PEA—HEYS LRG0, o7 Snsil S8 b e v 0y i 1, o4
R ok MR A A A D EH T

*cEs 34,10,




Rk 225

o

B R ERBRRE TR RN, (VAR B FEMRY
Ty, S BAL RIS REMI 1. OIS RERREG A SRR A 2 HR Y
B, F T RS AR, WG M2 SR, 4 I S R R A
o dh, ENEETB %, 3

Qwgh SR TGS PORGIR By BE S, LSS 7 A
FESE ORI TG0, A h YRR S8 i W A R Bll(right hand rule)
R A2, BRUSSARY. 35 M5 0L, RSB0 S0t (1 855 PO SR BHIE A9
TETAR (L, B dm B 414, 8
AFRHHE, e, bR
L, HRRIASG, AniEdn
R IR, HE
FoRMBE RSN T B 414 £ e
B ), B4R AR A7 1), B R IREE B Ry [w.

§3. WEY

FUB U BIE D B A A, SRR E 5,
SEEHY (induced E. M. F.), hFisE, it —imE+d, B
BB WSHLT AR HER B %, il b BRI nsE. Rt
I RS TE B T i @1 e A8 b A WA, 0. BIR ¢ B
ANFRI A 3 N 2 AR R B, B S MR TS, 1Y) 7%

E=~EKN ‘“: al

+



= Tl RhEs()

R EEE [ R 100, 000,000 {5 Jy S8 (L, HIE £3
B P2k 1 RARIETE DS i BT K B0 5% 1, B B 201
BRFFRA:

ERE) =N 22 =0
txlue

- ERPEE RO, micAE RS B—EN R, W
R EEHF (constant E. M. F.); FHERGBILEHTE
RIEE ¢ BRFEAEBIE 08 BHE YR BE.

ERWIHMB Y, I8 AR AR AR ) B B
HiflE. & H By e, Gy Su My Ex b
JIESHBRE , U3 ERAE NI ) BRI S L WK B, v
B MPERE B I N FE D RK e, S SEARIOSE B IR FIRER JrEit
B 0 R LR B R 218 A, WIER
B E, LI

vH
R

(PR BR—iREME RS 1000, JLME ATHEER ¥ 0 7 E % InfF i
T AR S FLFRR I, 48 R 7E O 1 B i I TIWALR 9 -0 0 RENL IS 2% /- 4 5T
R gt T e R BE T B R T TR 7
() RREA A O RE RS -
§0{>x0.3=150.

SR 10° B, SRR AR

E(REE) =




LT =

1ooox%5_‘11 ,

__ 15001000 .- :
- 4 =— =1.,015 {Re%,

§4. BAMBERRMEY
2 — SR PR IS M RIS N, TR AR
B AL LR R A o, EURILA S 0 R, oo MR
Petk, SEILIA 15— MUE R MU, JA) BOR ST
SAEBME, MR R SR EE DR, BB
% RS 2R (seli-induction), fBEK EH L— B g
BHCTHANE, A FIERER A BBV, 1, SRR B S
T4 52 SABIL SRR B A St R0, A VB SR AB I, S
AL REBR S T, BN IR, AL IR Ty
o KR L RHLEE D AR, (B[R 1) BUTE LI ERSEE (extra
current )WMEEY. T 4npd HLREBL S 1S LA Mol A sRIBHBNY
VER, Ry R ST PEAIR, #PT AR BB (clectric inertia),
(¥ 407, e R TR 7 P AR
{3 R — QT AT RS P h B — L AL
s AEE T EMEL 7 ER R, RISy,
VAT ATE B A N DT, 5 Y IR in
AL REE, 15 E 1 SR FEER e, JUBT A TEET
S EEHS.
e Gk I R0 EE P 8 LB K




228 S S ER()

B, ZEPR IV IRMIAE , R DRI DR S B B BB ABR S K,
W I o Bl R T , TR RSB IS B A, R K
e RRET A i B 3, B DR o, T AE B B 2 K G SEFEBL %,
TEEREM I TIHEER (knife switch) BIBERIEHIR R, 05
P B O BIRE. BB v T 56 — ks, R R ROR
0, 3 Se BT AR RS A, Rl A BT B S BB K, T B ) A
BAEWIRIE, TR BORE K.

| AEFTERR A [ BT %, R KR R
%, BRI &M R A R AR, 3L Bk ab 3 364
AR R AE, RUIUIEE B B RE Mot B TE A » 8

=g 270).
4

L0k LR FER EMEER, LB ¢ BRWER, 5
BEEE. L 5—5% BESAREN (coefficient of self-
induction or self-inductance), I E9%E 6N IS 5 58 A B ok B P
AWETNE, LB SR 1 435, ARk 1 Rebrm
T8, A ) B AR T R R F 45 1 S (henry), $5TE IR
A — W RUS HEEL, ENEA 1 B A (millihenry), R0
WA LT T, B ) BRI B SRR I T e

% AR Lo 220 b, TR ISk R

RAPETR T Y e, BT AR PP AR AL AE (6 LB (RIR RN B Y




R 229

HEAR{LL, 7T 205K 4%:
' o L=1,
e=u(272).
Kop M iR R EBAG S (coefficient of mutual induction or
mutual inductance), B EUHAE 14 65 HEALE MBS, (0 ER
P L Ay R B B, KB DT 8 5 .

§o. HKEEE
B Mg (induction coil) (74 AR AR vy RS, 8% 215
BB ST, AR An i 416,08 — YO RAR A SRR

-

B

] LEE__-LI[III
B 415 RPERIIIH RS NS ,

BB A b, #AB0 L B EA IS PP, 65 AR,
TE AR 1 TS B DA B B AR OO 8 S SIS, e
SElERE.  FRNEN — AR WAL B i, Al ik
§ @ WITRAEE 5 30015, $RARET O 9—33 b 1S, 12 560, Bl
B BRUCEA L B0 SR L P B AL LT @ 4, SRR & MK
UEE. BB B, S0 00 e LT, @ QI SR, T b AN, TR0



.

270 FrE rarEs(=))

i, o o EEMREGIIOIRD), Dok FAREE R 8
B B R SRR SR (interrupter ), SEMGMMRINIAT, ArES:
RS TLATAILL, 5 AR R TR AR, 4R M 6o h
BT A, LR U BN R AR TR B30, WA AR KA . )
- BEEURAE b R VOARIE, (R 11 R A EEE N, 1
YW & A o GRMTHEME, T B LR KAE, P RAE B
SRSTHU SO f b, Syttdyite, BRI BB Jy ), FURLE Hee
FTAaR, BB SRR b A T B, DA
RER B B, SR HERET AR BLGEN , 3 W — A0
82 C, 4 BURRIR i A IR 0, ST R A v 3, LA
WRET W S RSN B 2o 20 KA . EL VL3R B0 A 2
R TR MR B |

BB MRS B EE PR T RUIU AR RS 1R
AR, DEIEER ;%fﬁﬁr’"ﬂ-ﬂ&éhl; i AR
P H T 7 SRR R T X G dnage s,

§6 o TR ok
o B0 WRE

RSN IO FECT A R B ELA direc:
current ) 5 A— E AW AL H B R 2R EOE v B
ﬁljiﬁf&i}f‘xﬁ(alterna(ing current),
[0 U — SRR R s — S D0 13 G A R O B e U RS Y,
_#n&ﬁ%&a@ Ay il AT . BUENEREESE 180 Mg, R E e



RSN 281

B—J R ERE T eSS 8 w, Mmet et m B
—H R, EREOSEARIREER, REERRIOBY
MR,

'E#E (dynamo or electric genérator) iR
S FIRRPRTE WL PIRIEh , (R R R B R fiR Y
., ;é WA ISR, CRARTERRSRD b, LU 2o @*;;‘sz
BB R, T 0 NS, 78 8 B (armature), BEARREYS AW
%, FB 18RS (tield magnet),

ML IIHE (alternating current dynamo )k, BB R
FURHEE G RIS, IERIEMAREY T |, B8
IR 8, AN AR 40 [ 418 ¢ B F B’ , BB 18 B ATR (collector

B 478 HLCHE R TR
ring), FHR A RSB — MR, TE S RINEE A A
[E5ER S B Ri(brush) B fn B, WRIZR EAR 88, 1RS458
P, BTE SRR B h —RI N Fi ] R, LR
B EEEEE, BRI MR, SOMVER LOBRRR



282 SR A=)

e M R T AR M SIS, BB E
St 100 ek, 120 2K, |—IE—MH A 50 Kk 60 KH9E
B, AR ILZE N ik 34 4% 60 55 60 S (cycle),

BRTERSE LS mAILE S i e B, ERIEE 419 RS,
8% omnp B — 0 TR, EHOCRSR IR e, B LRI AMEe

A1y 2). £3) 73 45>

b
; a
X o .:
“'7"‘1\ e
- [N ...L
;_ 90° 180\ 270"

B 419 Zimasi
—TA. DUTEE. b VBB TI AR SHEERTP TR, B
ROISURE EN I EE TS AT 1, AR AR R A [ (1) stk
B2 1 BRI _b Yo PR, 55 ot s B 0 e T T MR B 00 133 g 6 230)
BB O °, BIE om 8200k, np S0 T WA, BRSNS, TEEM
B SURT AT S AT (2) A0 . A0 mn 5 po WORRERS LAR B4R AEEE
HSTAR, SR AR AT SRR T, FRS (R EHR act'ng clement). fuk
B A £ FTASE RIS S 0 B B0 E p, 80k 0 HBAE
WTEEE o, LRGBS, BA RS o0 D R B, SIS



EBEMN =

BRG] (dynamo rule), InsrARRRBRIRS BUR = G A0 B S 0°, ey O°
BUZE 90° YA . JCTERNSS SRR OV AL R O, W B 419 IR ASHIRBCR
. DGREEGEY mER inE 18 ° aiir@akl (34| ), XNTER 0 h
BAHAHRER. B E RS . R EARRI R R BNER
R, BATAENTHSMR S EE, Brenh 2 SR BNEE o, 2 27C° a5 [(4)
MR ), AR BOR R, T 270° W S60° hf g, USRS TR
BB, BB R —EONE). ERE, TR EER, BB
R0 SR AP WM F 28 R — 2, TR,

Ll BRI i B v R B LA R, S ek BH 2] R A R
ODFR A AR T M bipolar alternator), T3 ERONMWBTL %M 4 4,
6 54, % 8 FRYOVULREEY, BB £ MUKHIE LB (multipolar alternator), REH] S
BRTE RS- EN RIS, BN RN
EhORE R PR ARG TR IS A Pln 4 Bk
ToIROD AT B A ELPRR - miE 20 e
¥ MO AR_ R4 — AR, B0 ST RN
R 4 2 BB ERY 2 47, 1.0
Ehesg B Rk h— 40 BT AR A M — SRS
HRZERRRIBERKSRE R LIRS
#, i RS GRHEAI S, AR AR TR E
& 3 A E BERRAR, Bl 420 4 mpmssist iR

AER LA —HRBNAEE SRR AR R R,
RS EHE R W (single phase alternator), Lo B %R A
BRI RO, W S RBIET LT B
FWRB LK 0 EEMME, IRE—BRBEH LT IEE R T




pic) i Bl ] (6=

S B AR A3/ = BB (two phase alternator),

TYR UL MMM R =48 8 " (thres phase alternator),
o T T AL RT3 T A 30 B T, 9 A
J ) i 421, BAST BRI SHIE I, [ 422 S =
HITEHE I, W) B SRR, iR AR =4

Izj
&
1 2 Je)
< &

———p
N
421 ZMBETRN=8%TR Bl422 SHRmTEREEA—E

B O AR, ST R MM BB R, T ATERRER
B L BasE A, W I RS R,

§7. ERHRBR

MR BN KPR A — A% (commutator) {RIL
frE, BT B TR Frh A Wl A IR, BRRIR] — i1
B ¥, B HE B, BN EMIRE R (direct current dynamo),
TR T EE WS, (R —&BIR A B (segment) ik, W



A ] : 2%

Bri e sbiBes, 4 FIEBHR 1 AN — InAnnake, 4 423, B A
RN S E RSN HR
F[E K L, SRR B fn B &
1, YRS B, BEEREY
BIE. BB B A B 48, 1§
T, fRn RS, Joih— R
KRR REEIRE, fiReE
B8 e L iR AR Y, SR L
T B TRE, F 5 BIRE
VS ERR A Ze R R SR 0, i
mA A E N ER LB, 8 B43 pEEAERTM
Bk i,

OHREERFTEOTRYS SRS TR LR, ROa AR
TN LB TS, [ 24 00 S s ‘

+ [Yl\

% e w0 &

B 424 BikBHRORT
§8. BRI
BT S IR TN, RNk T 8T A TR — e B
GeRtEg AT ), BH S ETTRR. 2L A, BBEKTE (dum arma-
wre), PImE 425 B MR SRR BARNBL, TR - BIREYEK, N



236 FRE R ER(D)

2 RO ) SRS TURATER D
BE D Fréi{laminated core), 3
Il 426, ENFRETR TG
FLHRR B BT SRR TR A
B f BRI A MR, AT 111 22y Fl45 e

821 &R, RIS TR R RINOE . RO T R A, B
RO OUSALEER o ph AL EoR e g A — BT s S0t MBS T R AR
B B, W AnB 0 LATHORLA B ELAR B 38 DR O T - o (R B e BT 7 R e
14 RGO RIS » WIS e )7 /)8 LAY 838 A B R S 6 g g I 1
A7 A O R AR I TR T A MR W & R,
RALEREMELA & Hills LUK G,

[B] 460 gl

7 IR R NSO R R A 408 — T U L ring armature ), B[R 427,
O3 0 T T R O JLBL LR T 45—l T R TR
B U A R T T T — LS RS
B — P SRR EING , R b, A W RO ELA.

B AR T , PSP DR BRI, M SR A
AR BTTAR A Y, LURRIA RO S B2 57 S A LT P TR




L7 5. 77

REBZH, SRR, BN RENANE L. GRS N WAL
sm,ﬁ:.,gﬁwma,mmx 5 B T s R R AR e R
TR TR R, AR,

§9. FBEYRE

QGRS FRTRSKTI A, FARAIME (excitation of the field
magnet), BN A5 5 A B ROER:

(1) FERER DERTEOHMNS 50 —ERRTN, MR AR S0
B MF 1 R 7 Wik (sepanate excitaiton), MK, BANKIRER,
FiMB 7 WREH separately excited dynamo), X BRI HRLES . (1M
BB (exciter),

(2) BEBTM SRR SRS ARRE (residval magnetism), 458 IS
BB 6 RO MU S 2 MO AR, AR KR, T — R e
BEHBRBOEN TS A UG R (self-excited dynamo), BARERRD
st T BB R, AT B A # ik self-excitation),

() BARTR WRTESRE LOHEDTEOBBRITHEB,

PN, TR BB (series wound dynamo), [EARMEIF ANITRAE
B, ROVRES EITEBITEAI, B DI BIRAS —E, H T RRR TR
RN, A, WA, ERURTRRBERAN T M 48,05 %
TR BN R I AR R M,

(b) FERETA W 420,351 LRGRA RGN I LML RIR L, JS
SRR DB SRRTEL, MATRREUR(shunt wound Cynamo . TR
HET SR R R T R TR AU B AR BGRB8 A TR
B AT S . AR R RBLRAS, J) PSR TSR, 60—
Bt DRGSR, TV (R R TR,



2% TEE ETwEe(=)

L) 990
:ti%

E4°8 s@amei Ee %ﬁﬁ a
(V) BRRTR RIVEENBEFHRR LTENRTN, ¥ X LR
b 3P0 _EORAEAR A TR U] R 0058 e BB SR AR AT AT A, TR R
EE, IOURRRE LRI, M ARR SR LRI, gl
I ERA SRR LA, TR ETHIHORERER ( c mpound
wound dynamo), ] 430, {HRE FFERIARLER, — 4TS B RLEERI S BHR

)

HB

‘ z
AN i:
. § B
1 A .,
1 SRED 7 '
: e aen
Rt

B, RIS RS TORE A0 T 5 — 2557 LIS AR BARAD TR, TERTRD AN IR
B, EUR . B BB T A WY R A, BORR T AR E B R AT RAUR
TE. 15 BB U 1) R R — R YR AV E IR LI RIA S e, B
BEFRTBEFHARN, BAEB L ARLNNR—E, FAABENY

i ORAEEME, TR H R R,
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§10. AR

BRI, B8 U R R A TR - T 7 R 20 400, B
FONE R R0 S5 IR LRSS R R LB A KRR, el O
R R B B B O A N, an B 481 4R, EIEL LT MR A
ML (eddy current), R IiFL
T Foucault current), JLHt#)
HI5 R, AL, TR B
IBR S BREU AT BB B Y B
BT, RANE. WHEERE L

C E Bl
IR~ AERMRAL DRI WELLTATRERN  BERERAT L

B REE, A 492 I R, PO TR R BTG (20) AR B, B
B @R MG, EERTHRTIEL, U RIRIREUR  HB A8,

§11. TIe*

Fi R4 fie CAKCHSERR 3 10 % 75, R 15 BB (electric motor),
B B (direct current motor )RRy IS ¥E, FIIE KBS
SRR, An il S R MO, SO ph ST AR {E A
85 BT S, AU ShvZE TAER), TSRS A
W, AT R YR BRI A0 R, HOR T RS BES
SERl(motor rule), \

B 433, 35TV s B W B 3 3 e BRR — B AR
WAL B eI S —EY i SR W B WeILIE, [A7E A n e,

kR o,



240 FEE EER()

FEHT s B, IR E b TR
. B, @ RREIEE RS
WAL, 38 PREAH 2RO RE BY, AR BE L
AR R R AT DR L WSRO B
BEIL Ty 1) VT e A TL 3B 30 1807,
AR B 5 RS, Bl LA
ALk N 7, 09k R, BRI s g o5
B T O WA L . A B e dRwER
R BUREORRRIG VR I (T DB R IAZEO, BT B R AT
WEEY, PR I HTE T A JURER r i B ok Hh
T BEFERAAR MR A0 ILG8 e —E ) D JR R {7
Al

TEABINE, R b0y S5008 , RGN AR, fcBnsk
— AR VR B, BB ST T B AU SRR T B, B
BENSBONE 8 (counter E. M. F. of a motor), fl1 p.201,
§ 8. W] dp LB R B by EH L KBTI REE, o

F—e
R
Forb R BRI AR, BRET R,
B EET) $hoe WIBRAAR K BER AWSEI A IR B B s i,
F H—a 5B FUAE B R, AT pring, v NeHERR

I:
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TR TR ST SO IR e% , [ LR E B,
EFT AU R AL, B PO RN, AT P e e
B2 (starter ), B A B M i

§12 BE.Bu, DTS

%505 electric fan) By IR By LA BEVE ke 28, itk By 4
ST ([ 434), B (rram car)FF AR EY 1. HOR HiRBNg
R IR R b, SR R IR R R s,
B e i 485, R B AR A TR, B AR L,

[ EEC ot I 435 g;gg a
P ASSEAGT) 3, s e LW BABAORIEL. 2R AR i I ra T
B2, 25 500 (R, 4 RSB b 1S e, S3 BRI
AT A, MRS 5, 70 R AR, IS B A T
FRITE ST, i SRR G T, SR RO R
==, T T2, A5 AR 6 5 |

E 4/ MER (watt-bour meter) (AR 8 11 34K



208 MoE AR ()

BRTHAE B OUHG, XA T B B iy .t 436, 4
ATIE, F BB, B
BT RS TR E BT
BROOTE B R, OB B B D
B AR ERE, TR
Bt B S 6 T B B B
e AR RO A B R TE 1. #CE
WACRB MBS FRETh, B1 T 436 I/ ERITEY RS

SR B BARTE B TR E L, SO A ORI e, SRR
W T SR MR SR au HI AR D, AEshelen M FIMBIRE, NS AT
BB, WT AR G T AR 0B , Al AR O RERE , T U6 T A By
S TRV A B T e, B 40 i B b B B IE B
T EHE BT BRI B, BN 32 L BRI AERY B AR

§13. SRS , ’

SEAIE 36 transformer ) 51 A Al ESUME LIS 6 R B IETHIE
ISR USRI B S AR A B R S — B SRR
i fufR 437, [FUARIE P ANZE I E M O MUk, IR S BNE'R
R BT 2 T B, LA A B A S TR b T,

437 RS RE



otz b 943

——

FERRRBENE, £--BRMLRR KRR EER, BREUEE
JEARBESE 24006, PRI HARE M aoa i RR g AR, &
JEOAS P oy T IR A1 SR 1 FE R A B 5 o S5 [ IR i L B0 21
SR oy [ BaY o, W R A

(Emay ) _ (s a i 80
(BlsEAHEME)  (RIARME RS ED

B 458 SRRANGY AERSM B E

m AR v (R By, BIARER A0 ID Bl 2, RIEIETER
AIZEHE , SHE SRR IR , RIAE R R0 BT 458 E RO 2. LIS
5 A i 5 S IR (v 8 R S, FR S FHIE 8 (step-up transformer);
e B v I B B SR AR B 2, J) AT 455 e o S AR A R K Ay
B IESE, R3S EERS(step-down transformer),

ZEAEREE T RS BSS U, (BBTHESERE, BlsnME -



244 FEE EEe()

BT o5 I R AR LS s, T B DB 2R R AN BIAR )
ERER IR, AR R r SRR, L RURBAIERE Le
B, AR, (DS L BB B A&, FiiER— A NER,
SRS L uashd, %05 EARm 1w 977,

BRENAK. BRI T ok B R 2B
W URZ TR, X MERRZ G RN E RS
TN, DAIR AR LIACRSAE, BT e ey e L1 &
Sl L O R, = Rl R 4, T IR,
FEBERM, LEARE. BT ohEa SR (electrical
transmission of power), BZLHTEAEME 1 FEMEREAIE TS,
i ki BB BRI AR S R, OB Rk W BB, XK.
AR SRR P AR, 440 439 L,

e, L
B30 BIEERTZAMTEMAR
§14. 83

T 85 (telephone) R I ek A OB LFTE AR URE, LAY



RN W

FBEENRIYIRE. HAIVRF BRI (telephone trans-
mitter) fil§ZEES (telephone receiver), #nfE 440, ﬁ&%‘ﬁ%ﬁ{]
Bl ARWE, BRI
MUk, F ARk, s ERe F 3§
A s BERBLiT thEE 48 @ B, R
BV RURE—BE %, TR BRI SERR U
i RS, h Hrighr Bp SR a sk 4G
IR R T I R B REAS /) o BEED

H )y ACHRBh, P W AR O T B, R PR R BT AR TR R WOsE
fb. Rdu B 441, BHCGE R0 , A 55 45700 8 W IR R K

B4l Bms
B E, {5 L A e 2 1ERE B, B, A iR
(AR T ELHTER I, F0st ik D, D AR,
MSEE G AEE, W I 442, UM R, T A0 T B

HRIEEES, B0 B WIkEEEE, O fu O RBI,B fu B'RE



HPE whwEs()

w{: ’
- I8 '2‘
T

“l -.....-o---&

B

5

B 442 Ffi ’E‘f?’ﬁ’]ﬁ?ﬂi

WA, B T RURAGNE, SN TR U 7 AR IRy, MISER C
B JEURR I b B0 A48 B 5 1 438 10,008 @0 R0 I T3 2 (v S B,
SEBMH TR B, 5 B W 2R AL, T B s
WL BDICIRTY, DB, MR A FIEE 35 2R TSNy Rk
MR e — T WEE S, BT U E WA,

g =

1. A RRRIEARN A SRR A A e, ,

2. —fMEHTRk A 10 RERMRENANG , SR AR BRI B A B & F?

8. —~MLMEWMER 30,°00C. G. S. Bft, MK RS 25 Mk
8, D100 Dot 5 i JE 8 AR B UL UL I » UL RIS AL 6070 B 228 3 T2

4. —BRUINGIBUS 50 M 1/5 B, FEREE PN AN, Tk 10 REGHIRL
BN, RAREIE, &0 S5 BOD RBEAIME L

B. BLUHEIHRIRIES AT R FLRMENE A RS 1

6. Ry —EEMERAU NI , SO AT

To B — SRR e R PU A B GTO G  JU) W] B AT P B
SR EGFILE R , R4 5 ke
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8. —NRIREISHELT R AL 100,000 REAS, MU TR A0 TEVERFBE
R4 1 100 55 A 008, REFRMRIEISE A4 75,000 4RASAYTRIR , ] BOAR B8 A a5
BEET?

0. _BEMMBEAR 50 FMRE, 45— HEER5 BR(loop) TR, B
TS5 B 600 3¢, —TEMIPRI FARE) RUEE , FIAKER 2,000,000 PRk
149, RIG L HEBE.

10. —RaymEA SHINEEIE 100 R, LR EHBS 150 R BRI
RS 10 Wi, B FEE O RAB AT

11, —REHMA 500 RSNEEHTLE, WANTHS 8 2. METHN
Bk 5 B ishae, I, |

12. —SBERE R ISBIIE RS 1000, SESMAITEHS 10 238, HEMARIA
MR 60, QI IR B ET?

13, SR AR E A 10 SEMT, RIS 2000 Ry, BOUHIR
RLEAR 194 LA, BER 100 fR15, MG ME MURAIERBET? 1A
MRREBET?

14, BRBETHAROBRENR R A

5. RERCERAKR, O, TR AR, i

WA HERE

§1. EEEBROKE

BRAREEITVREMAET, BRENEREBES. 1
EFPORSBEEE, wBUAENESENR, B B
B4 KIEHE, RRERS0Y/Y 8 (conduction of electricity



u8 LEE REB()

through gases). Fanl 443, &M 4 F B £ HA—R 3
BERIRN, MAEE I NER ”
ﬁ-"ﬂ'{\@ =

A , SIS B PR T R ?f%r//_,%;
G ABRTRRRARER AW . B

» , o9
. Ju 2SSO it 2 5>
iz, B U KB R K >

I, O RS A KA TR B BB
TRNEIER S, MAEEnE R B 143 RREABEE
6 AB MIESE. T SIS SRS RS , 200 4 7Bl
SR,

WA AR, BRI AR R, Sl 414,
DRTIMENRT. B bR RER, AB M E—EotH

ﬁ_;——ﬂoﬁ

|

+{W}o o

4 R RS
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BB, do A RERE (A3 /R ERAE 4 JBDREY, RITMIIEA, M2
FWBERIE. P RRERA RN SR RNES, B
HAUER B, ERER RO R, A E R e,
BT gty WL R P MR WINIAR. BOESP mﬂé HEH K
HRASAEMREE, REERRYIIR, MENEERN
A TR R AT ELIR R B ORI SR AL SRS R BRI
REHUR I8 KR W U, fR S Z M) & (Geissler tube),
A ERT PR R RS R CEA ﬁ?ﬁﬁ%@i—?&@ﬁf TERE R
YRR Sh B 55 Bl R A (neon )OSR, MR R ALE, dn
ﬁiﬁfuaé’lﬁﬁa, BPIIER AR (S, SO B, BUAS SEHL.

BEASH ﬂ%”‘r‘é‘*ﬁ’lﬁ%l‘%’i 1 %*J:'FB%ﬂ'b’ﬁ%‘i%’fﬁ"%ﬂ
sep R RSN AR, BAZHEIBE (Faraday dark
space )([@ 445). TE;:EFE MR IRA XFEAND BE EEE
#2 (negative glow), Pk
B, 2 — I RS SREN
BB (Crookes dark space), E%ﬁﬁﬁ@@: AEEE
e LE—R, BE B xaxevze
{E E(cathode surface glow), HEMHERIRAN, FFA:IER
BRIKGETR, W 75 BBy, 3 S8R (striate), BFPREZE
i ARG, 78 B BIEE (positive column),

R R R BT, 3 R S TR A T




250 TEE RchipEm( )

ISR RIWIAEAT, BRI | JE Rk, 2
FEBOHATEE, PARE A 00, BB R G, K G
WRMMBEEE, EAEERAN SRR, ke
HE 0,001 ZExk r SRR, T 4 BE 09 2 U0 ARG A A6 T
BHARERER. SRRABRENKEY . BEEREHY
(Crookes tube),

§2. RiEHB

F N TR TEREHIR RS K, RA T 1885 423 —
WIS, OIEREE &l L A—FRT ARy S, S @S
PSR (cathode ray). 53 M M EERE, T4 40 F:
| (1) BEFHREERE RS PSR An e,

DI #HI2 st iR A 18 Rk S
shsr—teE R B IR, RIREE e
BRBTARRI 95 (B 446), 7 4n
Bt PRI R SR SRR BE i 8 <=
4 Hldopmm e, of mfeusgy 446 REeHRRE
B IR,

() HBUETHERANE BRSSO T, ek
i R , 0% 60 TR S AR — 6B, B ESR R i —
SO . FUIAR 32 SHester 6 8, B8 2E Bho B, DB R 447). 3L
RSB TR FA b T— YR, B RRDR SR, B R B (448),




B 447w B 448 iSRSNI

(3) BRERSIMERIBNREAEY BB 449, AW 4§
K EBER BB BRMEE, J— IRk o, RISIEREBERR, Ki—
WEE, nfE B S H— B A B AR, BT e
o TR AR, B BRI
: —BETE LR SRS T AR T
SIRRTETE , SR ATRY
. BOFENA R, b RIE
BYJ5 1), 4enfin il B SHARTE

B N L R
T QS 3 G0 2 2, T )

R0 BESRARSAOEE l%ﬁim&@%@%ﬁﬁ
AR TR,
(4) BmAREES AR RS mE 450 ﬂ%ﬁ%’@ﬂ]‘ﬁ

. P Hildslabild ; -‘
B 449 EAmatiRAERIE R e
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9

1%
.

B g hEE(=)

SEBAELAL , VAL SRR TR P, P, e I SS
RRA Ak, 15— S 0o Jelh, EE P Y TETE, P A6, g
SRR, TS (. SRR R B H > W4
SRS FUEMRLT B .
FFMBLALEI (T T Thomeon) P 2455 1895 9%, Bl L3k FRR 7809
PN M R B T T e, e B ARHE R CORRRRA AR R s (2)FLILRY
I{ te(specific chargevE‘D"f{"vﬂ")’ﬁ’.‘}‘.‘!ﬂ’«JTiifE‘fin}FéEﬂifl’Jl'ti’q‘é);% 0. B IRy
&5 L HS R A I A AT REARR L T HE AT IR i, R (3 SRS AY 1/ 10T
1/203638% 3% 1010 g / 50), S B A0 22 0 AR S 0 14 T RO BT R PR AR 0
Nkl ;1‘:'5()73 L T e e N i g g8 el J‘)H{}ﬁ"ﬁé SR,

1,702 x 108 R
m

FETA R, ST W3 MRS UK B

- =OBTH0 TR,

m
H

A B S UF TR TRAT, R AT T AR R, S BT R e

1%

SURT B | L702X 108 e,

TR T 9T
AT TR T 0048 405 By T3 g TR T RO 9% 1072% 3,

BB FFORRA S TY % 10710 ERR LA B HON R ST 1 B
- BRSNS B B

§3. X 58



REpR 5y

ST SR RBE (Rontgen ) AN IT 1895 75, THRIEHS 41
Briee, B B OTAR AN DS A BE, sl o TE ROy 1 2, T AT RE
BebEdy b, 8 L—FRE A R O], WS X FHR(X-ray)
SR RE R (Rontgen ray), SEFITFM X HRE (X-ray
tubz), gnfE 451 (TSR, C IBENRAESRR, B RETE, Bili0)
K& B SRR T Ropd—
LT S
Tk RE, RGN
AEBE R SR A TR
U Fr B BE G b 5
45" N fY, BN ISEERR oL X aiRE
SRR targe ), J0TE EDEE IR X SIER, 1 B RERG R
WA, I BEERRERY N RL G AL, WER QIR SIMEEE. SR
i, (R R RIS A S 5 X HRE (gas Xoray
tube), X GYERVIFRPE, W - di4n F:

} (1) Bk X gHaan’ BRARH 8055 1EA B 9 A penetrating power), g
THEE TS G FECRERYIWE L AR, A5, WA MAN. LA B AT
%, AR ES. METFEKESAMARILY (barium platinocynide ) Fy 4 X4
AR FRBMEX SIBMAUR &P Eﬁﬁ&s‘ﬁ@%éﬁ%ﬁ:kﬁﬂﬁ‘%%ﬁ%ﬂ%ﬁ
(B 92), RESARRAE, BBME X §#§(hacd X-ray), REHNH
BB X Ha(soft Xray), X St B BETRER S HEW A
B BB SR, TR LS . XA R P R 00 T R R S K BB 1.




354 Fhl (=)

(2) WEEm B—n TR
RN R RN, RTRH R R
TR AR R A e AR Il
e X gL RAIMIE » BT BN .
EERR X o3 TR A4 U B S e
(ionizing efect), { RASNIIRIEH
R 7 TR SRR 0 3k .

(2) ROBAMBRUME X SHARMTESSS I, A B R MR FER 28O,
PAANBRRES( caleium tungstate) WA (36, Tidh RAEN MR KBk, BT
SR VTR LU RI AR RS G R F I S SR

(4) ACERRURE X SHRSRE FFG BN, FUMGE. A B X s
T £ S LR T 1 RS AL TG « physiological effect), ILERMIMIIME X g
B A B BATE, T Btis, S E e, fibuett X sHiger RE
B, B X QHRE BOEGRE T, BRTEGIIR b 3r— ML GESHRIBE R S KBSt
TAICALER 560 FTA0 A\ e

() BAAIE RERTIARBEVEFVNTRE, 5 LSS BEENY
RARE A B A BT, AR BER OURS L, BDUR X ALERAOE L. SR
M photographic eifect), FUBEDET LATEM. IR LRI %Y
g £y (donse scars), B WIfE X gHR TR GIR IR, |

X SHRASTRERERDB AT R, AN Z AR 2R
. BEE AT A% B dn X SHR ISR ARG R B JE IR
FOBEARS, BJE (Lave) JAZIE 191225, i X SHRERS 288,
B IR PEORE T %, AR USSR R B , RS X SPERAYTE
E5E 0.1 8 (8p 0.000000001 Jiixk) % 10 (&) 0.0000.01

B 62 X sHMsaF e



E

i 8294 A

[k B B, FLOE B AR, eNEUEHE X S8R

§4. BMABFHBT

T AT 1883 48, BE AR P HA—E RN, 1
453 thiy) P, e TLAFT R IR (plate), #FHARH AR 1
B Bl Hlery TREAR A, B e ) | ‘

BIHE F A B MEOVE ¥ TR U,
FRP WS AFERER TR BP =
HIEREE LIRA—BWET R IE. BERs BPF 7]
WIS, BB IRIETE (plate circuit),
VIS B4 ERE (filament circuit) AR5,
% PHET B TR0 CURERE , IREE DS o
FIARB ARSI, SR, 8 | 8 skrw
%ﬁ}ﬁg(}zdison effect), e EFEE0M v553 LAY, B HT M
B E T KT MBS AdEER g M
THEFF —TR NN AR, [1ATT 1900 4p4%, 72 pds2k (O.W.
Richardson) SE M7, 7 S 260 b, 45 88 AFBRL 1019
H5PE WRHE AN T, 43 3435 F (thermion),

TESE TSI 255U, BN TR AR T,
EEAMABATE, W SHE. FEGERESHRETE
(thermionic tube) K15 SIFE, ANBAIE AR 95 Sl ky 7,08 18 £3305 7,
& P BEAnfR i ML Bk, N (U T a0 Bk, MR R




L i W ik & X,

T P, FRS%3E, W P #xFE MG IEFRAR RIS, 0 W) it
FRIER BT — AR R, BLRRN AT Z S SR AR
HBEE WM. B OO T B RE S R M 0 B 5, <
BT AR e, WA AN, A RIER R SRR T R L
AR, IR 2 v p BT 3% G100 BT BN SR B B E T
AU T P ARMEE B TR TR K, SRS Rk
TR TR R HRIN, RUSEHE TR WA (1 F AR R R £y
T8, JUE B 0 MO — IR, TSR R IR AR, S ERE ik
PR, IR AR . 3ULE W — TR SRR IR,
AHEERSNEFERESEARE. Slm P 08
#, JuBAE L gt (thorium oxide s SE L F5 454, AN IA BLFG
S ALHE %4 (oxide coated filament) FEHFIE Y i FEWE, 7] 3% 55
ZEME T RN AEAERA.
§5. FhnEMIFFILE X HAE
TR L T A R AT B ST FIALA
W8 BT R SRR A SRR R TR
I3 (tungar rectifier), JLARBARER M 454, AR
. FELU, % B ECE 8 FUK A B RS T B EAG FTRUR A
—/NER, RS SR B, MEUTIRG BT AnE] 455 vk, RIILHY
RGBT E T, METAHEE OD [, W B FHR P
b A e B S 6P KT B IR P AR
™. ERA TSR 3G 4 HIBM F, REBTAR.
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2B T, B 2k CRATD RRDRTEE Bl

WEE R SETE T, FIRIGEE. AR ;? "5 féﬁ
WA WEHAH. TanREaonmh £ . —
e 1 T L T Ear Ty
TR 1 TS i S g A (load) e \
B, R B REE (unidiree-  H{)- Di-»

tional pulsating current), i R 5 B Al

K133 (W. D. Coolidge) £ 72 55 1912 £, BUAT VS84 B0 — R4y

X 50401, (PR3 3725 X S Cuoldge X-my tube), JUHjilislE 456(1)

) Lok

, @
+ O S

R &4

~
8
®

(&)

= =

il 456 v 2%

FUm BEMECDBEGHE, PIALIET Beb i d $E s a0 B s B AR T
SEELUA, WIS I B4 Gk — M AR, DA AR, W X
GEREL 52 RRV SPRRGT ISR N bR 0 T T RS AR, S R AT B LR AR BT
TE NG, AL AL B RS U, WIRR AR X g anau M sl R VE, InaR
BEVESE el & RLE G, AR s sl i na fiom, [ 456 fa ()il 33, 1Rk e
T R BRI ey g, '
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§6. BB

S48 2 B AR At R JAB HE LI, SR T £
BT TRA SR IEE, S le LIRS B R —BE
BB, BT B ASR AR AL, VT i B0 B AU RS S BT,
HREE RS CURM LT A A, Y, S8 T, SRR
KB 5 58 A, T S SR, MU REE. L
BT, 0B R B R S SRR T %, 8
B HERE(photo-slectric effect), WIEITIR, 4nal i
B SR SO T IR SR MR, e 1 )
v, HSA L GO, EDREE T 2576 7. SSRE AT o MO T
75 B S0 5 iR EEF (photo-electron ), 3 1 ¥i54,
S0 T 5 1 6 S TG 1 850 0 T,

FURIG %, Wk e B S E A B, 13
e (photoelectric cell). Julf - 57, 4% il 28, 2L [y
BEIAT P @—ANIA I, R A
MG BUR QAT ST, o @ £
S0, ST A T R BT S ,

5 S0 B 2 b LR A |
— @ BB AT I, MRS, P @l'\'**"“'l'l"ﬁ“‘
G BERR T R R, LA ST A By g T SLir i
SRER B BERRFR U . NG SEAT DUBRE O R i AR Fikin
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2 TBBRE A FIE 40 TERE s, A B SR & 4%,k i
P& SA, BIEBRFA LR -5, MR R RIE I, TN
BN, T HRMIR I, s A BTN T g A T
BL, QIR LM R B, B R E R, B
B WLS, RS B R EERS, o

§7. AMET

S 1 BTRIR, A S8 (A TS HRR KR S 1 P8 Bk Ay
BHIEE, BTSCH B2 2 (talkie or sound movie), FL§PR )} il
5507 RIWESE . AR )Y RIS A vitaphone ), i
) B0 B L R Y B AR T, A VR —EL,
BRARINMERGER . THRIE OB Bk, 3L
tyF7 i, BRI ICE Y e S, TERNE I 0 D%t , DRI — 30
BIRE IR, FR IS AR EF (sound track), JLIYING STy T 8% & B
TR, SERRIORI ST I LRI A e, (T 2
(P. 277, § ) CVakE 5 A 0 o B RSB o , TEAR SRR 2
(0. 271, § L)D)A A B (power amplifier), HitE Bl 4 , $445%
3 AEO ¥ (alkaline earth oxide lamp), Peit s —EFEER
TSRS, AP TR, KRR, BT LT R BT,
BB —G B, SRS B IS M T, PO N A
SR BB L VR S E AR I, 1 A g,
SRS . WA T ZE TR RO A BAS R, DR A



Ll FNE R )

BATE M0 B (LT BR2E ARG, i — kR L, TR S
BYBRIF, PR gk AR .
 ADRWITOIRES, ERORE BN LRER AL, PR
R, MRS~ IR LR b BV R
BT R IEN. TR ok, % B ip R
5% (loudspeaker), BIAI 7 25 AR AIEE TBEAY B4,
BOENG R IPR R Ah, R0 B0 pACIB) e —etag
5B, AR (movietone ), WA K 2L £478.
§8. EEAAKH
FLgEhY, B BSOS, h— i TR
Fi, BB B(EARR #i7 (telephotography), Jpd 4 B8R
RIS, 512 SR00 AN 46, SR 20 o) e

&
(ZER

I 408 AR AV EERER
EW k. HEFHEDS, 600 — 6%, 4RI s ),
WG A — O AR B, o B P FFUAAT R, Edb RN
Bt A S EREOS 1500 KA EEIROESH, BXEH
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R GUAEN LA—E, RS R ST B A B
TR Sk, 1S P 30, WSS g, LI S B, AT MY BT
W5, A RBENRRET, PHAEWENR, PRSI, A
3 0L, BETE M 60 7T T 1 =HEAE MR B ML, SR MR
EHER R . R A0 K 40 ) 469 PR, 3% 5 14 AkAY
B ERRAIIRHS,

W — MR B u)

FB ISR R3S (oscillograph) N E
S, B v B A B S M ™, 2
?&:‘eﬂ‘]il‘ﬁ 5182, E‘s‘% — I (VY wrs ), % Q
EWETR IS, AniZ A ( } 2 ‘___)) :
BWH 53 AIRE W 459 A o e

X STSETT LR IR, BN A B (L, BRI, TR
MEA 5 TRHWRRIG A, JLARIZ BN ERE B, IREE 2RI
WS AR M RO E, RSN E RSN A R

A ROGHCED B, B e rishes, mizkhig m.v'&h}#
By—Bh. DR O AR R SR i B AR, o ) — 3 B B E )
Lix 3 ﬂ:ﬁ*}ﬂm s ELUS by — 7 1) B0 , gc s SRR SR 1] I g
SR, RSB R, i SRR, BRI SRR SRS
& AR R ERRE (AR Sl 5 AR TE R BRI
YE VTR AR P [, ek T 0 TR T B B30 EE
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BRI

R 1 B AL ERANERI2E, ARMZRLNER, IRSTR
(television ), RABE BB, LI KL FE, FBXREWHA, TE
A0 KB M, Tige GBI G R,

TRGEBENF LT, D BERRERTI. RRBERABREL
S BT R B A3 (neon lamp ). BERTRAGEIBNE R, SR
TR BOTAR, TE— KGR L TR — B —, BB E, (e
BEWBRIERY, & TERLRWAEL G, —HARSEEERERRS
J6g, BATE IR0 b, R R S RS R H AR AN
wo JEEAEE L2 B, S — T A AR, BRAR A DI 3R N T, DEAUR AR
8. BRI —AEK (beam of light) #6355 1 ILZ - B8, BINE R, KA
EER MR A DA —/ B, KB BRIBIRING B, 0 N A PR

BUAEE EBEIRE . BEIWHUSATE ——F A, FR G £ 00 8 8800 2305,

HA AR PSR AR, L2 RN RGBT AEERY, REgR
BAYN R B ERER L, DA RBBAS O0NHE. REAREFK
KB, DL S HGE,
FEEREH, A4 —E AR, RESERLT A R, RIR ik re - S,
T SLBIAT SR 7 AUGH — T /R e . G WIS B B kL, Sk
BRIC A SEE AT g b, A BRSO R B AN 25 A0 AL, CO BRI 09 TR i
BRRERBLENN, BB HBRREA A s LU i Eawng , F2 4038
REAEE S D ERERER, R LT, SRR LB
By RARE WAHBEITRG R, RESRE A RnNLEEE
AR A — 3K,



dieli e

§1. EEE

P AR R A g 2 KAE RN, B RARALRT Ry K
I, BE S —R BRI, AT 188 4F 8 {i i/ :(Feddesen)
FHRIBREIR 005 SE5% SRR BB AL T e
18 2 RAEGSERI JETFHUE. B TG, SnfE {ER— R,
Fi A B TR AT [ R DR B B P TR LS B b
W SOI7E5E S5 T, A RN AT, W 4 VR e v 2R R 20
LUTE. 2R IV PR éci’;ﬁluiﬂruﬂi‘%\ RIS Bk

&) electric oscillation),

ARy b VR R 0 BB IR B, T 0. flilieﬂjll‘?l./z,ﬁ
BEREMSE: B (1) SEBE AR, 45t b ray el 4
F1 CBGE SLZR F L7, AT D5 AR B ()l BT 3%
(R BILT MG A1 A6 BTFUERS Y, J0) 2B S AR TR B, 5 s ki
S USRS R0y e, Jl‘J;“é‘l'i?i‘}E‘f;'JZIE)FIIEﬂiﬁ‘iﬁé@iﬁ)ﬁ%l’l@_
FAfLl. Bl 400, 54l iy C BUE L RiEs K g, Wi
IR EAE i LR TR AR T, AL RS RGO 8
ER A o s, Bl IO MR R B0, i A, A4 BRI, RRIE R
B B Re g/ B e B 3, A MU E IR EARN I, Wiz uy

B, VO IR BTN i ) B, JEES R B R OB RS R R



264 S R hERE(s)

————

52, AT , BRRORIEH (60 A S T R, TSR o 2 LB ik
T M EBARE S, BURILARTROT RS, Ju SR fE

AN N

K ? A S
. ul U \/ -

B 4?0 iRgy B 461 pHRiREh
ENBCESREEL G P ADEE BRAOTE A, (RARE MR IR B 18]
B0 s BB F IR B0, IR0 A I AL AE 4
RO RS BCERRE » BOERIRBI TR Bl iR, B
AR IR B, RAERLA TGN, B85 L. AR %
(oscillatory circuit) FPRYBAR, BETRIZD, LB M IR A #f
B/, LS E, dufE 461 sobilh, RIRBIFTRENOIRNT , Stk
FIREN i oscillatory current) (it T £4 W 7 W) (a3 JEE , JUI TR
gl B IR IR, 5 WA I AE R 2. S8 MR IR AN a9k 8, #3 BRA R
ﬁm/(damped oscillation),

SR ERB B T MIEE C KB SR L IE B Has
FEAIIR % » T i A B A, P B A 1, B :
T=2ry/LC,
BB [, B
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15y

i ESX, T ARBYE B b O IRT) B0 A, (RARBE R
RS LGRSO TR SE

§2. EEHE

KR BRI vi 1 B Maxwell) JAZMIT 1864 4¢, i R
Ao 3R, T S DK ST RIRT 5, e A0 B, 3 27T 1§88
#, BABE (Hertz) $hly BERUFGWIILSE. I 2% LG
%, FAUEREEM, 1S 3 x 101 4 - |
BIEX ., HZF7 AN B ¥k 8) 38 (electic | 4 B
oscillator), 7B 462, §§Ai 2} A 1 B, ;3-
ARREEn— B, Wy & RERE

R

HERB K, AR, WRk—EIER. -
B KIEFCERE, WA PR ER X TR IERMAE, Ml
JEiRE. HEMIALEE DR ILEIRT SRR, A
BOBE, i—ROE—WILEER, S—knfE ¥LE
BAAEAE AR BB, i & HER awE 463(1)
BIEAR, FEMER LORE EAIZs I E Ry, SEE I SRER
Rl —4R8 , b (2)MTEX; 8 E T RTH A RAE D
8 RAERIOER, SErRrE R, B thwANE
TIETHERR, T RRTES), au @ (3) T, HALsta e
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[ 433 o Mlsk 0y SE
B.J7 BRI S RE R NIHES , Zulalb (4) 4o, BT b, 58
B B ) BRI BR B b — WA dii g B By, BB 48
BB (electric wave), FHBUHIEER TEIREY 23T 1% 0T 25, 145
PG BT 002 B A (B (4%, Bt e &% » 4R 464

Waasanil

-4 M N
B <64 gy el i B

PR SUTRHRT G S 0 125 F 0 A N R T 2, g —
SEHRBIIY, k15 79 St B AR s AL, TLIE Gy
R A B B 2T A 25 45 VMR MR T — T G
1 85 Ly R IR0 A G B (P 2O
MIGITEME) , SR — 0 IRTIH B AU b, ot — ey
R, RBBRMNER. |




nEY 267

—

ERIEWRARS SHMBEABES, XS IREMEE
MFE b, ITRARE
FHTFRL.CEER B
#, (IR 51 B 8
I8, AmBE) 463 AR
465 gz Ak, FAHEY
BABBRHEGE W —
MARrB MR, 8
o Uk B, BASEER
(tﬁagnetic wave), 3
AEmF =8 WA
3 6 77 TR 1 5E e 40> ik
(MN), BpiS 3o &, oW MR A FTN S, AR Bl
(electromagnetic wave), B30k &R, ROBCIEEAT], FIKHE
BT, BNESR RS, ER A, (BBMEE, AL, L.
ASAPHEANTTHRVKNTZS. mBROEEN, Ay S,
U TR RO S, FOE AR, BN IS 3 10V SRk, B
Bk iEA s YRy 5 —RRmRIIRIK. ((EHRER
YOk LB, ROk R AT, IR A LA TOMR],

BRBaBHBRTRE MNENBENELE, BB
—5IR8[E M (damped waves), JFEREIRIGEE. FHBIRBIIIRG




s LR AR )

W80, FAA% 4R0H FE K (undamped waves), IR HERIRDE
(p.273,§6).

§3. Bk

1o A AR h B R (A Y R AR R Y, Rl — 8 5 IRT, 4%, W
59— WE VR IIRMI 2. X Aube SR X 6l N, R
Vi— TR RIER b, IR IR B4 A R SRR, BRIRER
CBS, AMAF MR, 05 EIRBERN, e,
kRIS TEiR (electric resonance), #nfE 466, 1S K RBEIL

S C2
T ] [ ° P By
3 E l l Z, l Lz
A
[ 166 mikiR

Ry, T BB, HARENE R A HAERCL B
B S AR L, BRIAE B GAAELS Co R L,
R—EH BRI A Wk D LARBE NN, MRE L.
W ReeR, BES P e, R, SRR
TR EIE . LB IHRME N B8 BE R (tuned
circuit), FHEHPOIBIRA, T L. Fo L @5diek 1+ 4
B, QIS Pa 69 BTEGE, HHEB R SRAMS, B4 P2 1
FHE, THEERZRTRIA B, WIRRABR
WF RO, B ERER (sharp tuning),
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—

FURSE RS O IRT R R LB SR AL, IR U 1 0 BT AR
LI dn R AR SN , T T AR , S0 B R
KRB, I EABHGER IS, BEXR (antenna), g
Hit R4, MRS i (ground wire), M KER Ftim ), DR
BB, TG AR, & R —IREERS, i jeEae
T MRIGRE R AR, B 467, TR M R R 2.
fu BIACE S R TR T, B Ik
A RIRERH, TF 1 b 5 T A b R&r
B, ZUBBABAHEE LI K
FusbAR B AR RETHE, B0t T A b
HTHE . G a EAE g, T e
PES LR PR EES R So_|
AR, FEREBERGRE L S Ero 7
ER—EHRE L AT AR C 1
Bk, MAHHBE, W TRP =
BAMAFIREAXE, PR ASRRnAS B 467 s

§4. SHEEMGNSE

AERGRERAEE, BEEBDHNKRY L 0 HRE
B vh ST 28 A IKC, U BIBE H Pt o, Ak B LS S AR, 4k
FRBER, Tilg i e MB . SR BRI A,

|




270 HFE_ e RR()

S HEIEE, MR A (radio~frequency), F{EH BB H b,

e U AR B IR, TS fu S B KU E—T-X
E{IG’J?&EJ, S0 R 2 HE sy, L BN th kB i w82, 38
TR R SRR, I S TS, B SR (audio-
frequency),

UL R b A— 28, RE S ST BT B MR SE A im iR e, 4
SRR G S, FRAS Sikes
(detector), SJEHJfii B (akek Bk

25, 0040 & 468 FrR, RN SRERER .
28 (crystal detector), AN {E [‘ -

JHJ5 648 (galena ) i (silicon) B 4°S mitinus
RSMERSE s S BRAE RN, 18 SR R — 28 SeEt, dn

Y

g
EE R =
‘LI L8 —f— %%%%&; 2558
b

B 469 A B ULIEE




b Airid -

B M SR AHTIR. E B TR e An R 469 PR,
SR 1365 R TR L, 738 — 7 Ot T 5, A0 i B — %
(R B, A MR, HcAE TR YL 2RI SR E R A
BESAEAY B 47) A WTUR, I B 25 (605, 7] thidk

e n/L’U\JMJD\._.ﬂ.{b‘L’\__'ﬁAA/.__
i -~
C + e, N ‘.’" ---- 5 . -
" e s’ “, "oy

B 470 S emsirEm

e S R MR TR o, T B B My, ST f—Z gk
FONRSE B, O S A T LA RSR S B BB, T
SMEBCE SR AP ESBIE , EIUERE S — IR, x@,@aﬁ%mmlwh
C TR, B R 25, TR L 2SI R B Bk,

§5. ETEHRR

RS BUIR AT STR TN %, 1955 ik e L,
(SR ENFATE 1896 g, I FTH 5 1) S0 kv PR, T i B 22
s S8 (vacuum tube detector), HEERPBRGETE. B
SRR B, WA B, RE SEES

* 3R 0, KER VT,



m il W L O

¥ (two-electrode vacuum tube), M HHNLERHE. B
BT R R R O 2, DS BE (triode ) BIRAN (8. G4
0, 17 N BRK TR (De Forest)jA A0 1907 spFrAIE. 3¢
W@ 471, R ARG EE P BSEPEALSEIK,
4 F fn P RIAELR
$488 O, TR IS AR (erid),
A , Ml FEE kR, FAR
RO SRR B SR AR R
A1 B R i AR
¥, MR TIEE. HissA
TSI, Hoanfli A B4 =g ;

WAE, PIRMCHTROR TR, MR MIRE R
B nFR A IEE, AT ok e, DS INERH E, iR
B SRR E M A B1L, RS RPMER 8 AR
BIEME, Juf B FEPEE, W RS B L 25V VT 4u (B 472 Bhigi,
FERAR, MR U5 TR e i 304, KECRI R B RS TR AR, HE
BB, TSR — AT 2, B AR 0.0001
2 0.00025 fikdr, MBS B3R (erid condenser), 18
RETWH— BN, B = H RN A B, BB SRR (erid
leak), Ui HHR R BUR MAEGTE T 2R 500k ARES B
P, b, 55 ULaik SR MBI BER, HERTE 7 B I f11




Rt 7

ZHAER, SRR N B R MR R, 4 IGE 2R ) i
B,

=i
B 472 ZHEEeReny

SRS EHIENTE R, WREBIL, MR bR B A
TARIBML, ORI IR, AT AmaNase
T, S5 e SN R L BRI RE TR SR O I K, SR FIK
K {3 ( amplification ), (AW MMM 28 WY R B R B,
TR , RN EBE. LSEE R ERmE
FiRY, CNER S MR HASE (tube amplifier), T HAHRER
AR A B, .

§6. BEWEESE

SO, TR HORTE, FT 98 2 s o
BB ARE. SeAnhokat B 06, 187 R 473 puigek, (M
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.:{1[1£[|{+

172 HASESS

LR, B RS L, f1 L & Ly fo Ly 08— H HARMEE R
B, C B'RELS, Ly F R 745 P ARNRTE 3% R 186, 40k B ARARFR
BHh VRS BRI, R L, BE AR L, b, B AR
¥, AR C . FEFEILE R BRE L, iF, ZRLrR
B L, /R SFIE S, TS HIRR G 0B AL, 4ol L, A L, WAl
Ry E AR B RO AE, PESLREAOHERR AR & TR O, BUARFRE
Berp i B o, TR 3RATE, T B0 R0 Ly vh o TR O A I, A I A B
PR BB AN, BB R AERE L, I 0E BUE, i
BRI TE BLAS (1, MRERTE BerP i ol R BNk . Lp RS @MNE
FEEERR /D, B L Bk et ot o 1, BLIRRiA FUECE T e 5 1)
AFE, MEIHAEAL. & A SR BNTBEP B IREE, 1



wa o5

B L, AR R I, (DR 1SR TE s A0 R A, ZE LA BT L,
LEH AR, AME L, FrARRERYE, BT 2.L.C B BhiRs)
B A W, EIREE RN, EEREE KPR
$E4 , HARFRTE W AT LRI REROR AEMSRE, Bpeg L,L.C
B, WHR AT RS, AR AR TR EIERE (A1
% L. L WRER ), 1K L.L.C W rrs, Ghu B i dn
) IR RIE R T , VT ARSI B o, % s, ERES
B E B8 B ERENSE tube cscillator),

§7. mRER

W (wireless telegraph) (2 FME B B, LB
{5 B RACE , W A5 SR (transmitter ) fil e lith (receiver ) {
W4, BRI JE (Marconi)JRAIG 1896 45, B4R B MELE , 199
i RAEE R, TR M E 474() PR, R R Kb —

ﬁ‘:: T Cui L‘
¢ i}A v
o v
E 8
(1) = = ‘2)
k=3 =

Bl 474 jmdssigmeiaEl



s S ()

], HuEPNER EER KHA . BRNEAHRBERG,
MRS TAEAE RS C R, WAE BT RAB R, RIEE
W S B4 KR AR CSL R —IRBE . i gisH
B L BAEERBE, fIR& A, 5 BRI M55 1515,
BRI MO B, W An B R (2)RhikiE. BRBR 4 BUER
B, th SR EER L, AR SR EE, B scRRE A R
L. FASRUCE R L, RETEFEE O, MIgRE, BRI
WeE RS R Bag. mBEEPE B AR s, HBoRE I
E 0 BB AT, UL e B S, 53 1B
WOE B, FUKGEE 2R — B AN AR S O, BB EHS
3% (by-pass condenser), HAk AR AE NG S . T L
(ESREHE. HOKGRZRAM BRI T, FTRETNT. BB Kb, B2
RS,

BEABEHUE 2o M KAE BB, IR SR
— I IRNIEN, TR ME LG ERL, TS
SRR EERS. BOL MBS, B R RIREES, DIERHE
. 18 AR A TR B An ok SFSNE RO FE IS (p. 277,§ 8), QIR AS
SREFH JB W O, 7 5 38 5 o O IKCE 2%, BRAE 2R Uk Rk tams Rl
BESEHAR BB 32 5%, ARG 0k , SIAREMip g g, Jogk
BERICER S P IE BETTE au ) 475 BR. W onBz R et
&%, mﬁﬁ‘:%‘:ﬁ’] Jiuk, it dgE (heterodyns reception) &3



g 27t

B H N, ERAE, s
SRIT S, SRS B TE (1) ;MWMW@ -
%” 'H‘I&—ﬁﬁ'@%, ﬁ?ﬁ&ﬁ@]ﬁn’)%%lﬁ, v
WA U PSR T A 250, ST 1l 7

@ AR es n-
MR B, IR, TME =
SErb I 3, B 476 o, (DA o [ )R-

BIREh, (2) o AR 3k B 470 fmblema
BUEHRIET A (4) R H AR I, HliaEzs e

O AL AT, o
tZ)AV‘W:‘dOvoQv%%Qﬁ WORH 82k B 18 B

3) latdA A A e 900,000 X, BATHI(HE
€4 L-WW 23 3 & 45 601,000
B 476 fhinBdoRabRE 01 602,000, HipEHEEcH

MR—EE E PR INAE, B4 1,000 X, MHERHS—
AR, RIS AERD 2, 000 K. HOKGRZEP MRILRI W 4
FRSRIR T, B R—B AT ENZEY. A SPHE, MM
ERLTOR, IWTTAEZ A IR ) RS AR 2R, R E (i 2R
IR E B, TN ERANEN, W AR
$8. ERER
MEBREE (wireless telophone) ) JFHE, FUIRAE WAL



278 | ShEER(o)

JIRFE S (sending station) Wi, 477 Fat. M B

Bl 497 SmERTEEEGh
& 2% (microphone), LR FUEE, FIE AW B A6 2501, 155
A AR e AR AL A RER 3R 0 (voice current) , B AR ERY L BU4E
Fr SESIERIE PR R TR, BIE X B IRE SR AR e L W
Bl BB 4 Ak B AR 9 SRR IS IRB TR I, A0 Au[E] 478
W A R, 18 AR R4, BN FRIR AR (L, du@ P B Wik
%, S FEAEIRTE Wb VR UL 1K S Sl S BT L L
W5 4, 3 45 S8 ( modulation ), £ SLRE I iR 2k MG 258 T
RS AE eS8 (modulator), U RERTE IR B, CDAR IS IEERMA
(modulated wave), 35HEUEE RS W BB ok %, G0 i R
SRR R RS, B LHEY , an (R 478 b C BT, BRI,
SRR 2%, P S BORRY , du PP D DRI TR



B 48 ﬁi}li‘}'}iﬂ‘{ﬁ‘}ﬂ{
OIS LRSS 25 SR AR ROAR . IR AR A I RUE G
WIS ERA 1.

BHH—E BHER

§1. WHE

X B R 6 SR P ERER B R E A RS
e AR AR I R PRI SHRI BRI B QAR BEPRR IR,
Bt X SRS AR NE, BIAIT 1896 45, o th ik Py snst
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AN LW (Becquerel) 7 B[ AR Fsd g (uranivm ) To3K, vk
AL, TAERRATARE, T STEL B STACHT fnd IR
Y, BAE RO M S e A e A ORI — 1R, AR
LRSI S, SEFTSTERECAN A6 BLR, S ENde i3S —FE8K
SRR S WARAOHTIE, S0SERT SRR X SHERSTANL, 1 28R
FUBSEROPEER, FIRGRE. SR B AR M R R
AT ARG, BAS BSIRE (radicactivity), sk i
%,

WG AT R s SRR R A%, B A R K5 (M. and Mme
Curie) RAVEHE(G. C. Schmidt) & iy HTWIFTZE, 208 Ask
(thorium) FESRAIELAL A8y, IR HEB LR ERGISE ST, S04 )R K
W UAE A7 S, BB S0 4% U 5 (pitchblende iy, B FLIL
PESIEEE, SEaIER IR, ORI Rk b A SR
BITEFE, BMOERESHBE I LA B LS U7 S B e B R A%
LS, MRRAS 4 (polonium ) g (radium )l 53, 3§ T6 4 W BT A
85, He$h TEHAY AT 15, (AL SRRV S4BT o vl , ADAIEAL S2
WSS S04, BRA AR Ry, REWTaL—
BV RESRAIBEAL 8 ZnS) B R A 4, i bW R TT 58
J. 53R (Debierne) FHATE 1900 45, B 30—FKITH, v
Sl E AT BLS HikA4S W (actinium),

FLE RSP R HIBREMME. SR E (radio-
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active substance), fif BA B HENTHR, WRBHIGE
(radioactive element), JL 412 FF BRI S8 B SIAEEE
ﬁﬁ(ﬁecquerel rays),

(B8] SRR 4> (58 B K ASTAITH B (Po'and )WL 276 &
£ BUTRE R MEMAHS, SOUNKRA R radio —ha) BON R & TN
.

§2. MEPBEHBOLE

R (Rutherford) JAATE 1899 4, BN HITE SHRT 1R
B NAA, RAGSEME, T hg B8, 5L
47, AR 15 & 414k (alpha ray), B ﬂ’r%ﬁl (beta ray) i v §Hit
(gamma raY)(E 479),

i o SHVERE B BN BRERW, B
PR BN EE NN, B S ol Ta
particle) ;E A KA E B, 15 B L T-HI 1%,
HOR A TE B TE, ik R A
HEEE, MBLES A Z— KB
SRMBE, BB, [ ASUPTIEE 8 ik W7 SHMR
= 18 R AURESE, FEATA P BRI | R A S EE
s AR P AR TR WitE KRBTk KON
.

Vot T RECH B LSER R b, AT DRI e, i 480, e 1Y




282 FTE ShmER(T)

N%Eﬁ‘ﬁiﬁm;ﬁ, EHEWAERSE, E@D&?ﬁx‘mﬁfz
85> BRI EAY AT BB B, DB B H B a 1T
EI%E . B HER . BRI (spinthariscope ),

B SIERE i35 o B IR, Fi o G5
B AR, SRR A, TS IR
HABWE FIHDE, MR K 5§
L1, BRI , SRR AR A RIT L, RS0 |80 momes
Bk BSA MR EEM =422, SR MBS ENE
BARH, i%ﬁ‘ o SHE, ILEGESR ) R ME, #9545 o HlERm 100
15, BT B AOL SR 1 FRREUG KB, TS EIE.

Y STARLE T4 ST 3B A IR SO S, JUEFTR X
BRARIL. tBFFAERARE AL, SRR SN AR YE, 28 Uk 3 AL M B i
P (e 35), v ERMIBOESER SRS R RA.

F35 AHURMNTRIR

£ ®m ® R ® M
Wz UUREHR - ® 4
AR BuGCA - N, 3E N
AR 4000A - BI00A

: 0
o) 97 156A — 4000A
X gt 0,14 - 150A
vaEn N01A - 1.4
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§3. BHHEOND

BB B e PRI A BT S LSRR ML, sl LR
BERE (KA #5 IL  AH AR o g e, RIRTEH RS, Bl —
HMARFRSETYER, AE—TZENWIS L ElERE
BrAEW R HR BB IRB (disintegration),

PR 1 B0 B R R TR R — S E,
B &% HA (radium emanation), sk @14 (radon)JU3K, N\

236 SRR

R it L4 ] $48 BT a(EBE
& i} U 9x109 & a 28
a1 Xy U X; 238 gFn Y 234
o Xaq UXa - 1,156 & gHFY 234
an ¥E U 2106 £ a 234
8 Yo 9104 48 a 230
= Ra 1580 48 2 226
EmRe Rn 3.85 { a 222
A Ra A 3.0 % a 218
@B Ra B 28.7 % BRY 214
ZC Ra C 19.5 % sHY 214
% C) Ra C; 1076 £ a 214
&D Ra D 16.5 & BH1Y 210
ZE RaE 1859 PERS 210
gt Po 135 a 210
& Pb - — 206




» SPE WrpEe( )

BT RS 226, iE S FNET RIS 222, HERE 4,4
FudkE0y o BT, B AIFTHWIEFEARSE. ESHG AN
BFE, FEEEK, RESE—ERmE, sHE2RN—. @8
$RANTTHE 1500 4 H —FN5 BBk 8 4 5, BUB TR K
HA, TABERARE. LRSS ERBE—PORN
8B 1L, FTT ISR, 73S PAERI(half period), 3 MRIFR R4,
B A M HSTEN R B ERRBRItg. MR s E 4k /X
SRR A (radium A), Rk 36 PR, MBS, LIsgiS
ZWISR Ik s PR AnELTT IR h 88 ST R AT SRR AR,

4% MR S IR B SO EFTER T . B H ﬁzi%
REREBmMWISAE I, F—R# SR (uranium
series) B4l RS th [RI Ry B 9T S B W 2 O, N 45 i1 SR 5T
FRER BB RI— R4, BB N R (actinium series), Fih $E0H
Bt —% 6t QURRE 41 R (thorium series), {B iR L AIBFJE.
s REBSAN—52%, SONREHESA, Tﬁ?’ﬁ@’ﬁﬁl
FHBL RGN - WIREL.

iy PR O, sl REEERITR Y RAA R, B
HPEME, (ERMNE TS 207.2, MdsRAmX s
B 206, S ht R asn i A anas 208, EEER,
Bp AR H B S B TR ISR AT, 1 SRR TS
SERF R L, &I«iﬁﬁ%
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§4. MEOMBIAR

WRBA THHE BhATRARLIGE, Eh)ET R

BT B HL ETHH: B b A PBERL

(Mendeléeff) WysBMIH, MimRBITHRMAETRIELIEL, &
RSB B AR, BB LEETRR e, LU F SRR
RS, B —R R, BERERNES, AR eE
FEWEY - BELRY, RERTRFRERERTESN
WRE W EOPR R, B TS R ROR I A RS
. B E TS (atomic structure ) ga 3, gmg}\w
(Prout )y {B 32, i 5 HESE I BT F4E R (atomic model) MR¥t,
H ﬁﬂ%ﬁ@jﬁ_ﬁ( J.). Thomson), Wﬂlﬁ( Bohr)&E#Y
A o, T T A SRS, AR T, VT AN RIS R
5. PR IE BRSBTS TRAETH (atomic
nucleus), 44518 # FHE TR RBS 1E—B-—RABE |,
HOETTEAT , IEANATS R A47 R 5 AW il ATaa % B0
ML RS —REE LA E T EMRN A TTE B 2
(AL PR 51 BT~ MTR], 7 TE F6Y SV B A B 6.
o BRI ), 45 P BT 09 9 ERA0AE 10722 K BAF, i JEE
FHIERAIR 107 K, SORTHAS M, (B BB
FAE S e . A A TR H A AR 2 ), B KBl

BRI AR T AE sk, A
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TR AT B RS, B RRTES, Sne i T a i
B, 15— 4 E BRI, Fil— Bk AT T L8
A BHE I EE R, AR RTROEE LK, W
SV JEA AR S 48 %R A0 ¥ 3 W %, Wi RS B F (protom),
SEHEPRESN, BABRE (. Chadwick )izt B, L ARAH
JEF-Brb 09253 T GE T 2 s A 26 A R AR 1S p 3
(meutron), #hJE F-EELSOSHEIE 6%, B4 T I8 TR
T TP T-HUA T B B 0 BB A% 2 8 TR 2 (e -5
M, 2 B TRE T 8 FTRE 0 3 IR 714 (1+h 7
FRHUBL AR5 8 IBATHTE T 8 Ty 8 S50 76, 6015 92
TR 146 fEeb-F-AT MU, 1o A 92 BRATIIE T, B TR
R B TR TRVR AR RRAS 1, BRI KB
PR TR P TRIeb T B i . LA S b R T B
BHETFHEE, BEREFER (atomic number) ik HEAT
R, ERAROETTHRS L liRE REMMITHS 92, P4
ABH, BRI G T- R A &, A%,
ARRITA T R T e, B BE R M 1S — Bk,

48 gy B 00 60 B T B AT Sen2EE S B 56 (L, SRS
(Soddy), IR FIPTIET: (Aston) SERIBFE, SnfREITH 1
HT LS RAR, WETFRORR IR R A, Bits
W TR, SRR IR, — T A MR —FETCR
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(TR, BA R R R, i TR AR R
ﬁ?ﬂtﬁw;ﬁﬁﬂl}—— FEREML TR (isotope), HlmsN I

BT, ﬁﬁﬁ &Y, W R A ARSI B BT 6.94
Bl RETFEB 7 g FEp . B8 3 WE TR 4 v
TR, KL BN 8 R TRORE T, MR 3R 6 g1
B REFER 3 B T 3 | b prdle, AL BN A 3 [BE4ThY
B VI mm AT 0T B 8 88 AR b TR B
BARE. SRS E TR, b g (beryllium [ff(Loron), -
% 8. 85 BEHRRMITE.






W A AR

3
—tk¥ beam of light, 262
a $33 alpha ray, 281
o $F a particle, 281
£ B3R beta ray, 281
7 g4 gamma ray, 281

- B
THEER knife switch, 28
MASERSSR artificial magnet, 103
A58 incident ray, i9
A%)85 point of incidence, 19
A%t # angle of incidence, 20
ZHBE T two phase alternator,
X 5448 X-ray, 258
X W #RF X-ray tube, 253

/AR three-color printing, 83
=B B thice phase alternator, 234
=4 triode,
TFEIEE interference fringes, 91
ARG # alkaline earth oxide lamp, 250

[13s]
ptvy

arre
s

m

KBS astronomical telescope, 69

KIRWED natural magner, 103

F i antenna, 289

ALEEH chemical equivalent, 191

545 spectroscope, 78

Y62} spectrometer, 79

3% shunt, 164

3 EE B IRl shunted galvanometer ,217

4 B divisiop, 219

7 Frég .0 laminated core, 236

Z@E separate excitation, 237

RS separately excited dyna-
mo;, 237 ¥

2 4555 T H shunt wound dynamo, 237

i&j_‘_&‘@,;]ﬁ Newton's disk, 87

JKZERREE horizontal intensity, 115

HE et shadow photometer, 10

Mk comparizon method, 172

YeZs®g ratio arm, 174

FH RS step-up transformer, 243

Hidegd$R central vays, 32

fr#l neutralizat,on, 122

(289)
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#tF neutron, 2835

KB 6ER solar spactrum, 77

Ji6h9% galena, 270

JEGHER reflected ray, 20

ﬁg:]—iﬁ angle of rellection, 20

JESH iR g5 reflecting telescope, 59

R EEE counter E. M. F. or back
E. M. F., 202

B REH diamagnetic substance, 209

A& interpal circuit, 148

AR internal resistance, 165

AEYIE oraque body, 1

AT R I6EE invisible spectrum, 83

A JAEA” poor conductor, ‘122

ABIEA action through the medium,
112

A ¥ Y dielectric constant or speci-
fic inductive capacity, 141

Hfh solar eclipse, 4

Jifh lunar eclipse, 8

AHE Jupiter, 13

FZEE 2% Fraunhofer, 77

KEE ML Fraunhofer's line, 77

K B # Fresnel, 92

F R\ eEss Fresnel bimirror, 92

KBV e#%4% Fresnel biprism, 92

K REE% Fresnel zone, 93

YA ether, 16

F.i§f complementary colos, 87

S RERo)

H XM mutual induction, 223

H RR{% By cosfficient of mutual induc-
tion or mutnal inductance, 229

AE R flint glass, 89

KM spark dischande, 133

S HE R Daniell cell, 150

2 3H:%; common junction, 162

s core, 183

x &

EFRHME physiological effect, 234

7=Fi4; plan2 mirror, 20

T parallel rays, 2

55 i paraliel glass plate, 43

7378485 piano-convex lens, 46

7EMSES plano-concave lens, 48

78k JE solid radian, 8

a8 Solid angle, 8

fe%E method of substitution, 172

435 URE wanslucent body, 1

4§ penumbra, 3

424k 29 half period, 284

iE K positive plate,

JE® positive electricity, 121

JE#F positive jon, 131

JE®2 A4 positive potential, 137

TEHR positive pole, 105

IEMEERIGER anode or positive elec-
trode, 148



o7 4 N

[N#f concave mirror, 24

MiZ4% concave lens, 48

ME$E concavowconvex lens, 48
485 convex mirror, 24

f43%45 convex lens, 46

MUIREE convexo=concave ‘lens, 46
“shasii kB power nmpliﬁér, 259
K /B kilowatt hour, 181
E4:# wat: second, 181

F A /NEEEF watt-hour meter, 241
Hia ek external circuit, 148
MREH external resistance, 165
AN EN2 impressed E. M. F., 202
FRLHE principal section, 44
iyl vaseline, 83

H¥® gpsum powder, 172

ALK lime, 183

AE: umbra, 3

AR HERE Bunsen photometer, 11
JE4& pentane, C3Hqy, 7

EI4%42 incandescent lamp, 183
40 envelope, 17

Hi4488% emergent ry, 48

H§; eyepiece, 67

W visible specirum, 82
WA R variable condenser, 14
kM north pole, 104

AARESE vermanent magner, 107
@ deragnctization, 113

201

MM depolasizer, 152

8% number of turns, 203

EFEH] left hand rule; 214

FFEE R right hand rule, 225

%% oscillograph, 261 .

Azt iE heterodyne recaption, 276

AN -

HEHTEDE free charge, 125

A ELIRBY coefficient of self-induction
or self-inductance, 228

B ERHE self-induction, 227

H R TR self-excited dynamo, 237

{14k self-excitation, 237

BBkt corpuscular
Lght, 1o

Yoty Fek interferenc: of light, 00

Sy EhEg wave th‘GOry of light, 15

Jt# luminous source, 1

theory  of

6% luminous poimz, |

Jed T AR I rectilinear propagation
of light, 2

i ray of light, 2

J.HEEr photometer, 10

JHES photometry, 10

JHIALE nature of light, 15

JH RS electromagnetic theory of

toight, 18

*49K gt reflection of light, 19



o
22

JorE e Jaw of rmeflecuon  of
light, 20

Y b gt refraciivn of light, o,

Jei e

Heht, 23

law of refrastion of

A optically rarer medium, 15

S optically  denser
28

i &% 4% total reflcction of light, {1

Jebly ARAR 4
of light,

Sti%] diaphragm, '8

eyl disperson of light, ™o

3t 3% spectrum, 75

WA

e spectral line, 8)

madium,

atmospheric refractin

42

recombination of light, 73

il BBr speetrum analysis, 8)

JeHERRAY F1 fi reversal of spectral line,
8i

I optical path, 93

Sk a3t diffraction of light waves,
03

JefL 26 path difference, 93

I3 grating spectrum, 98

HEALME photo-electric effect, 2358
5% T photo-electron, 258

YRR

HURE TR magnatic equator, 113

photuwelectric cell, 258

tarrestrial telescope, 7

FE i)
JLREAT =B

testriai magnetism, 116
FH ¥ meter candle, 9
[& fr 5 # isotope, 287
&% & multiple reflection, 28
% FLEK porous cup, 150

ARS8 T multipolar alternator,
283

three elements of ter-

fij sy center of curvature, 24

#5242 radius of curvature, 24

HH#5TEFR 2% crank theostat, 172

Zfir total eclipse, 4

HEYLE ciliary muscle, 60

FHRETZ talkie or sound movie, 259

EiIR presbyopia, 82

W 4% 5518 absorption spectrum, 81

Yet% ampere, 147 ’

R - R45 31 ammeter - voltineter
method, 172

JEHE /M ampere hour, Y01

PRl Ampere's rule, 205

#2155 B ampere-turns, 207

2

Hrpegl ammeter, 213

s

FLHaME conjugate foci, 28

rela-
tions, 29

48 Gilbert, 114

oES

REFIAF point discharge, 131

chromatic abberation, 88



W 4 SR
Je#nfiJR action of points, 131
45 volt, 158
RYT Volta, 148
KiTR# Voluaic cells, 148
1453+ voltmeter, 219
T ARk} megohm, 156
PP F W. Siemens, 188
»ig alternating current, 250
KB G alternating current dyna-
231
4 gE3 telephone receiver,
41 neon: 249
448 neon lamp, 262
254 O. W. Richardson, 235

+ &

Y5545 Galileo telescope, 71

mo.

245

fie

RHRBIR Kirchhoff, 81

WiEW gram equwalent, 05
FRFEEA Crookes tube, 249
RiG¥k foot candle, 9

1ERALES acting element, 232
Eilﬂ'r_?,?» Aston, 283

o4k E 65 parabolic mirror, 32
R cornza, 69 i

B Jeik &) damped cscillation, 264
Bli Je i damped waves, 267
#)BRRES uniform magnetic field, 168

& Crookes dark space, 24¢

28
Fas refracted ray, 38
{79519 angle of refraction, 36
g
JE85 pear point, 61
JLHHER myopia eye or near-sighted

refracting telcscope, b9

eye, 61
2 Ewing, 113
Ja3ss good conductor, 121
HHETH bound charge, 125
% Foucavlt, 14
PhBSEAk Franklin, 134
{5384 Fleming, 213
HERE Rk Foucault current, 239
E o T
287
JEEfEH local action, 119
JErmes local circuit, 213
k4L amalgamation, 149
7 %48 G. O. Schmidt, :80
I MAEE IR K Mendelcef, 283
__E Soddy, .88
HFhnE s tungar rectifier, 256

AN

2: $3BK air gap, 142

ENT air condenser, 143
4Hi & physical optics, I8
#7635 objective, O7

il fafkg: right-angled prism, 45

series wound dynamo,



=

# 3% direct current, 230

EIEE EM direct current dynamo,
234 ' :

WIS T EMS direct current motor, 489

SEfRuE fixing solution, &9

SEEH8: constant E. M. F., 228

BEATS fixed condenser, 143

BHEES: diffraction of wave, 93

#H Bohr, 285

S HERE S goldleaf electroscope, 122

&Kk metallic filament, 184

S EBIRRE metallic arc lamp, 187

4B carborundum, 188 k

IMPEIEEEET  grease spot photomster,
11

8% chord, 53

R ngrmal , 19

FENEE Faraday, 111

gl farad, 140

FERE: legal volt, 154

HSEBKE legal ohm, 156

g legal ampere, 192

_;‘:_Eﬁgugﬁg Faraday dark space, 249

KBS spark potential, 187

& K negative plate, 59

B4 blind spot, €0

Eﬁﬁﬁ% distance of distinct vision,
61 -

B8 YEEE bright line spectrum, 80

el RTeEE(s)

kg magnifyinz glass, 65

Bz magnifying power, 65
TN discharge tong, 142

BKTER amplification, 273

BB R radioactivity, 280

X 41H radioactive substance, 280

a6 radioactive element, 281

_5_?_6@#& Leyden jar, 142

HWASS plate condenser, 145

Mikg plate, 2556

MR ERE plate circuit, 256

FHEE M two fluid cell, 148

i}gk mho, 157

5348 arc lamp, i83

kY brush, 231

Fhk silicon, 270

JER K% M. and Mme, Curie, 280

L B8

#5JL4& north-secking pole, 104
585Kk south-seeking pole, 104
BB replica of grating, 97
HHEH gravity cell, 151

I IS5 as relative index of refrace

tion, 87

¢{ % negative electricity, 121
i negative ion, 131
EZ{%fir negative potential, 187 -
${i& negative pols, 105



WA R

Hiza ki cathode
electrode, 148

%W Maxwell, 16

Y5 F] @ Mrrconi, 275

Jg dioptre, 62

M DBecquerel, 280

HIFEER T 33158 Becquerel rayz, 281

8T rainbow, 83

T primary rainbow, 84

FrPRR#% step-down transformer, 243

T Jo Chadwick, 286

EEIEE moving picture, 64

F5 audio-frequency, 270

B3 anteri-r chamber, 59

W 2% agqueous humor, A9

1%1B 1 osterior chamber, €0

FhESHRE vitreous humor, €0

MEE S project'ng lantern, 82

or negative

BUEESE projecting lens, 63

AL red, 7

S04 inf a-red ravs, 83

$r#k red-hot, 185

¥ Wollaston, 77

Hifk soutn pole, 104

BRI WS RS Wimshurst
chine, 1382

{BEkR fuse wire, 187

kEsE fice clay, 187

#BEE loop, 205

ma-

sE#y AR gyrocompass, 117
4l press button, 210

B% segment, 234

i erid, 272

MRS % grid condenser, 272
FRSEL grid leak, 272
#lRi 8 Rutherford, 281
F4%4% spinthariscope, 282

% radon, 283

Fil37% W. O. Coolidge, 257

257

Coolidge X-ray tube,

+ &

0 X 8i3R% gas X-ray tube, 253
1T 4% atomic nucleus, 785

[t ity primary cells, 200

FHRs primary coil, 223

S FEEE atomic structure, 285

I FARAT atomic model, ¢85

[ “FJE ¥ atomic number, 288
B % condenser, 142

M SAHl 4 combination of cone
densers, 144

%_,‘*ﬁl’ﬁ Columbus, 115

Ef gli#5t closed curves, 111

ERA82e, 03858  closed hollow con-

ductor, 129

BHIREAE inclosed atc lamp, 183



208

MWK continnows  spectrum, 89

&455 radio frequency, 270

RENTos oscillatory circuit, 264

$#:Eha i oscillatory current, 264

%7 B8 mirage, 48

0B ach:-'omatic prism, 89

FEzk pith ball, 120

i §% closed circuit, 148

¥4 lumen, 8

Bapkicor s bv-éass condenser, 276

# ammonia, 171

HEFRES
271

EZ A tube amplifier, 273

HESIRENS tube oscillator, 27

#EaA illuminated body, 1

B EI0G transparent body, 1

iB6% lens, 45 ‘

B0 ER principal axis of lens, 47

FE5EAY 6.0 optical center of lens, 47

EEELEIEE sccondary axis of lens, <8

BRI E MY principal focus of lens,
-8

SB4EHEE power of a lens, 62

SENYEMR transmission grating, 97

$1 L& pin-hole image, 5

¢ FLEB 1Y pin-hole camera, 5

B8 invertad inxige, 8

M Romford, 10

vacuum tube detector,

TN P REE(T)
% Réntgen, 233
R%E s Rontgen ray, 253
4 helium, 81 ‘
RUF: &S Angstrom, 81
i Coulomb, 105, 124
ERAREhER Coulomb's law of
magnetic force, 103
ERARPRER  Coulomb's law of
electric force, 123
;ﬁ_{_ﬁ_ Weber, 113
meam clectrified body, 120
#E8 electrification or charged with

electricity, 120
AL electrophorus, 132
L8 electric machine, 132
HERS® lifing magnet, 210
# A paper condenser, 143
é’%ﬁ;‘;%& enamelied wire, 171
S kgk titanium oxide, 187
R AkL2t thorium oxide, 256 ‘
AL EBE: oxide coated filament, 256
2fR cathode, 100
E2IR) 5 7 cation, 191
FERR T 5Bl cathode surface glow, 240
PERRgYEs cathode ray, 250
PR LK negative glow, 249
8} polonium, 280

+-%



A R

BiBE#% Y international candle, 7

BEipE fA4% international volt, 154

ERs 4L intermational ampere, 192

‘J5ik ionization, 131

#-F ion, 131

#FEU3EB migration of jons, 195

WFRH ionic charge, 195

bl 735 jonizing effect, 254

TR g5 sphetical mirror, 24

BR{{ 2 spherical aberation, 32

$BJE dense scars, 204

BAZEYE open arc lamp, 1835

EARIES starter, 241

38 cycle, 232

B —iJest first-order spectrum, ©8

i3 second-order spectrum,$8

$BTEACHGER Le Forest, 272

SR Debierne, 280

#1 A% combined resistance or re-
sulting resigtance, 162

7Rfa visual angle, 6

B2 panallax, 7

AW persistance of vision, 64

_iﬂig,- field of view, 71

i e#h dry cell, 162

fRfh partial eclipse, &

fBF% angle of deviation, 45

#ra) lux, 8

@2 Romer, 18

B AL S Leclanche cell, 150
Elit secondary waves, 17
Zi4m secondary foci, 50
BI% 1 secondary cell, 200
HlksE secondacy coil, 223

E{& virtual image, 21

B virtual focus, 25

HRRRIG search light, 32

0k iris, B9

| ¥z yellow spot, 60

¥ yellow, 75

RAYEEAT accomodation of the eye,
81

AR4E spectacles, 62

S@ e telescope, 69

#5448 bar magnet, 103

W7 gauss, 108

b8 grounded conductor, 139

He4sAE binding post, 171

% receiver, 211

I receiving station, 212 .

EHEE ground wire, 269

Aeghema closed circuit cell, 151

B4 constantam, €0 Cu, 40 Ni, 18

H R ShE post office bridge, 175

B4R gas-filled lamp, 183

4% anode, 190 '

BRGF anion, 191

EMBIE positive columa, 249
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B X movable coil type, 215

zrgzil milliampere (0.001 #25%),217

i st milliammeter, 217

Zothds millivolt (0,001 f144), 219

EREE millivoltmeter, 219

%A millihenry, 228

H I specific charge, 252

Bl X gian soft X-ray, 253

gt thorium, 280

¢+ % thorium series, 81
+=8

BRI Huygens principle, 17

174

BUUPEHTG Wheatstonz  Lridge,
YL g4 regular refiection, 20

BLE %55 simple microscop2, 65
B3 monoch omatic light, 76
Bt single slit, 94

HLArfiZd6 unit marnetic poe,

103

HLfriF Rz unit positive pole, 108

e single fluid cell, 148

B univalent, 10

BB SHE single phase alternator,
263

BLI IR g st
ing cwrent, o7

fE focal lepgth, 25

Azl caustic curve, 32

B dioptric

uniditectional  pulsat-

'

strength  or  dioptric

S =)

power, 062
LiEfRE Joule's law, 182
BEEBOR
#EEA /29 undan-ped waves, 268
SR wircless telegraph, 275
IEHRTEEE wireless telephone, 277
H] A geometrical optics, (8
SERAVERE ALORAT
218

silent discharge, 134

D’ Arsunval ga'vano-
meater,
a8 ok modulated wave, 278

JER:E paramagnetic substance, 200

REREUY 8% crystal detector, 270

B4 B 4% ebonite rod, 120

P X g4 bard X-ray, 233

Mk choroid, O

HEEHIT9485 absolute index of refrac-
tion, &7

Wik insulation, 121

AEARRE

EE

BEWOLHR divergent rays, 2

B Y658 luminous intensity, 7

insulator, 121
Prout, %85

luminous body, 1

B OE s divergent lens, 49

B4

B transmitter, 211

BFHE# sounder, 212

B EM dynamo or electric generator,
281

L% emission spectrum, 80



i EO R

HE el dynamo rule, 233

IR T X% sending station, 278

52 uansmitting station, 212

S telephone tiansmitter, 245

28 mica, 148 \

S HAT S mica condenser, 148

B4 scattering, 20

w J- J» Thomson, 252

X8 convergent rays, 2

€ X:Bes convergent lens, 48

TR esEEr Joly photometer, 12

3_2_7_3_ Fizean, 14

misd Snell, 38

m%?ﬁ%ﬁ@ Snell's law of re-
fraction, 38

32 violet, 7

44 ultra-violet rays, 88

84%5 sodium flame, 77

#E% collimator, 78

TREE & %N sulphate of quini.ne, 86

Eifit® cadium sulphate, 154

§% calcium, 87

£ P23 crown giass: 89

#EfEA action at a distancz, 112

Rif2H 'S residual discharge, 143

FIRY residual magnetism, 237

$%HE piug, 171

@i f inert gas, 183

& argon, 185

¥

B crater, 188

B relag, 212

6% field magnet, 231
H%IR collector ring, 231
W% eddy current, 289
Bk penetrating‘power, 253
)5 Laue, 254

BB loudspeaker, 260

R#54: Feddesen, 263

+=%
TR electromégnetic waves, 16
@3 electric charge, 120
THC. G S.iegBfr C G. S
electrostatic unit of quantity of
electricity, 123
TE B AYR A BLAY practical unit of quan-
tity of electricity, 124
LFE electron theory, 125
%-F electron, 125
T electric field, 126
ﬁ@%g&&wnctric field intensity, 126
o H#R electric line of force, 127
kb ol distribution of charges, 129
RIS E B
charge, 129
i electric disturbance, 129
&R electric screen, 130

R, electric wigd, 1380

surface denmsity of
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ey electric whirl, 120

@4k clect:iz comb, 123

& electrode, 133

%09 lightning, 134

& fir electric potential, 138

ffrze clectric potential gdifferesce,
138

Al C.G. S. AP HME C.G.S.
electrostatic unit of potential dif-
ference, 18

TR voltage, 133

TA electric capacity, 140

EHNC.G. S. PR C G S.
electrostatic unit of capacity, /140

Tk electric current, 147

TR HEE current strength, 147

TBHEYEEsG clectrodz of a ceoll, 148

Tk electrolyts, 148

T electric circuit, 148

EBh3% electromotive fo;ce, 149

%R resistance, 155

BREEAE law of resistance,. 156

TPL{RBr specific resistance or resig-
tivity, 156

%38 conduciance ,156

TARL{RBL  specific
conductivity, 156

SEBE AT KR I temperature  coeffi-

cient of tesistance, lo7

conductance  or

FEE R ER(T)

TATEE%E drop of potential, fall of

potential or valtage drop, 160

WELAY S combination ‘of resis-
tances, 161
%mﬁ@$m resist es con ted in

series, 161

BEHAYEE resistances connected in
parallel, 182

T ita# A& combination of cells, 167

T batery, 167

TATE P cells connected in series,
I8

TeiiayIEP  cells connected in pa;‘;
llel, 168

TEHLERM resistance coil, 170

TR A resistance box, iI71

WA 3t potentiometer, 176

| Bk electric energy, 180

H3hzE electric power, 181

Eﬁéﬁﬁ!ﬁ’fﬁ()ﬁ heating effect of cur-
rent, i82

TR electric arc, 18)

FE#E electric heater, 187

BBz} electric flatiron, 187

gy electric welding, 188

Ak electric furnace, 188

TAILEALHE chemical effect of
current, 190

%M electrolysis, 191
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W 4% law of electrolysis, 191

2 b5t clectrochemical equivalent,
192

& 51 voltameter or coulometor, 194

f,gﬂ’i{zm electrolytic cell, 184

g electrolytic sii&er, 194

WAYFAREEA natural unit of elec-
tric.ty, 193

Soge electroplating, 197

CESHE eectrotyping, 198

TLIRNIRLME ragnetic effect of cur-
rent, 203

TRk electrormagnet, 209

Ty eleciric vell, 210

oH ielegiaph, 211

o iiEr ga'vanometar, 215

TR

N

eiectromagnetic  induction,
2

FEUITE elect ic inertia, 227
S armature, 281

o 25D
TERET I motor rufe, 289
AR YR T B

of a mofor,

electric motor,

coontar E. M. F.
240

5 elcctric fan, 241

T

‘r':l F*’l

tam car, 241
BU{HE clectrical  iransmission

244

%i?_‘rb
of

1

yower

2
S

wicphone, 244

4198 (L2 barium platinocyanide,

301

elec~

TERE RN A

tricity through gases,

% conduction of.
247
Y )ﬁ,]tf telephotography, 260

oiH television, 262

TolkiEy electric oscillation, 263
Tl electric oscillator, 265
fhik electric wave, 203

7= L4 electric resonance, 268
g current carrying capacity, 187
%7 TBREH Lenz's law, 224

BB Lenz, 224

éi1 253
A% IR ME vertical intensity, 116

Gt zero potential, 157,

#rg g sliding contact, 172

R [TL¥% slid: wire rheostat, 172
wrgnAR slide wire biidge, 175

GATRESY setorat.d rmagnet, 114
FARIE L s on cffeet,

e AGE lum pnat'ng power, 7

250

g 1% in ensity of illum nanon, 8
1444 bead light, 43
Jiis) Simﬁé photographic camora, 58

Figs prism, 44

2 %7 angls of yrism, 44
%54y vefracting angle, 44
£ 45 N 9 9 5L 43 prism binocular, T2

FE R3S prismaiic, spectium, 98

ek crystalline lens, 59
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&1y far point, 61

SRR
sighted eya

£t thallium, 80

I 453 dark line spoctrum, 80

%% dark band, 81

Sy B uranium glass, 83

$h urapium, 280

hypermetropia eye or far-

82

PR

% wanium series, 284

$U5E 1%y pitchblende, 280

FEREE retentivity, 108

FRHEIE 2 electrification by induction 4
125 ‘

!E'E?é’,bﬁ inducing current, 225

XiHapE induction coil, 229

Eide4ipa photographic effect, 254

& thunder, 134

Y45 thunderbolt, 134

#yEHr microf .rad, 141

Bfk i+ micromicrofarad, 141

RN microhm, 156 _

#:% % microphone, 278

B WEEA Clark standard  cell,
153

BBt main circuit, 173

#1543 tantalum filament lamp, 18,

§H molybdenum, i89

&%5.‘5%5 buzzer, 211

Y GoAE dium armatupe, 285

R

7l ta‘rget, 253
ik disintegration, 283
g% beryllium, 87

#) Yoron, Y87

. +m@

MBS 745 compound microscopes 53
3 compound light, 78
B LM compound wound  dyna-

DL
R

R )

mo,
P58 met:d gelatin, 7

1% image, 5

4 ¥ JiEST diffusion photometer, 12
# 5} diffuse reflection, 20

A retina, G0

{4k network, 174

BE 845 condedsing lens, 63

1 caisium, 8J

ga rubidium, 89

# indium, 83

| BN Geissler tubr, 249

PR torminal voltage, 163
Beisid carbon filament lamp, 183
@ (L% calcium carbide, 188

Kok flaming arc, 183

S

RFETE R BT s.lves voltametae, 194

3 coppzr voltameter, 194

il stoags battevy, 199
FEALAYA S capacity of storage baie

Y
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tery, 201
RS Oemsted, 203
% armaturz, 211
jﬁﬂﬂ vitaphone . 259

+E%

#% 7 thermion, 255

% 7% thermionic tube, 256

K4 object. 5

»ﬁ{g@ real imags, 6

YT rea)] focus, 25

Keags stereoscope, 65

K EIRM stereoscopic camera, 65

’H 7 proton, 288

LWHAZEL permeability,

SRS scale tube, 78

AT A standard ceil, 168

BB cutting lines of force, 223

JERLE T electrification by  friction,
120

#5Hg coil, 205

FE@L; periscope, 72

## Davy, 183

R Gcrmax; silver, 60 Cu. 25 Zn,
i4 Ni, 158

3§ shadow 2

F#I% sclerotic, 5%

#k green, 75,

EI| I selecnve absorption, 81,

208

@K 4t selective reflection, 86

$¢ 2inc, 87 '

855K zinc amalgam, 149

48 barium, 87

W5 magner, 103

RSPk magnetite, FegO4, 103

@4t magnetic needle, 103

RI4E magnetic pole, 104

Ridh#s magnetic axis, 104

&5 magnetic force, 175

BN SR EE pole strength, 105

B quantity of magnetism, 103

ESRRME magnetic induction, 107

R4y magoetic fisld, 108

R85 1 magnoetic field intensity, 108

Bl eY3s  excitaton of the field
magnet, 237

R Oh R magnetic

BEGH5 Fi%

113

® {t magnetization, 113

R 054 magnetic declination, 117

BY1E # magnetic inclination or dip,
115

lines of force, 111
molecular thzory of mag-

netism,

Btirh magnetizing force, 207

ALER line of ;nagnetinﬁon, 207

RUEEMEER line of magaetic induction,
208

REXRMESRBE magnetic induction, 208
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E 8 magnetic ﬂ:x‘ 208

®&Be magnetic screen, 209

BH magnetic substance, 209

R¥F, movable magnet type, 215

Ryt magnetic wave, 287

WRSRYE temporary magnet, 107

TP transient current, extra cuf-
tent, 147, 29

¥kt ohm, 156

BiitE# Ohm's law, 159

$£48 manganin, 84Cu, 12Mn, 4Ni,
198

8548 osmium filament lamp, 184

&5 1ange, 218

$igr striation, 249

EoHEE movietons, 260

SR 3% tuned circuit, 268

mlﬁg modulation, 278

FU8E R modulator, 278

#2378 sharp tuning, 268

# actiniym, 280

$HE actinium series, 284

o =
758
B#Eh electrostatic force, 121
- PFTEARPE electrostatic inductiom, 124
IR E) mechanical vibration, 16

#EWE Michelson, 14
o slit, 75

el EREE(D)

g indigo, 75

22 secondary rainbow, 83

% fluorescencz, 83

BEF2REEY horseshoe magnet, 103

et lightning rod, 134

EEHFATEEd Weston standard cell,
153

T E RIS Weston ditect cur-
rent ammeter, 21%

BTG HI RS Weston direct cur
rent voltameter, 219

727 bulb, 183

1359556 life of the' lamp, 184

¥3EE lamp socket, 184

LR E% filament circuit, 255

FopE S commutator, 234

g exciter, 237

#BE load, 257

=t 3

By sound track, 259

mwers voice current, 278

whsgs helix, 208

$9455% solenoid, 268

FETE induced current, 222

FETEEE? induced E. M. F., 225

Mg pE total intensity, 116

B E LB HBES simple optical instru-
nknts , 58
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#fh annular eclipse, 5 #5004 diffraction grating, 97
LM ring armature, 236 9432 diffraction spectrum, 98
&% candle power, 7 578 cadium amalgam, 153
W= thin lens, 47 & Tl cadium cell, 154
WL pupil, 79 £84% pichrome, 178

¥ orange. 75

& strontium, 87 +1L§

¥R point pole. 193 £5TH vertex of mirrer, 24
BLR % point charge, 123 $i03&h principal axis of mirror,24
$85240 tungsten filament lamp, 184 | £30%E(#h secondary axis of mirror,24
$RFESE calcium tungstate, 204 F5119L47 aperture of mirror, 24
|k % detector, 270 £509 £ M55 principal focus of mirror,
24

+Aa g blue, 7

£52% open circuit. 149 EERE bluish green color, 87

Bt 5 inerrupter, 230
R double convex lens, 43

MMM doudle concave lens, 46
(7 divalent. 195 —+—8

#£} comuvass ncedle, 110

¢ compass, 117

BEICHR W bipelar alternator 2 {55 specrrograph, 79
: i
EEROE 72T twe - dectrode vacuum i i

|

tube, 271

v iron core, 207
I{ ferromagnetic gybstance, 208

sk FL# critical angle, 41 7 radium, 180

HBE A marginal rays, 3 $fBi radium emanation, 283
% gallium3 8C §F A, radium A, Y84

&5 phos;v.}mrescence. 87 WSS charge, 142

(¥} pigmeat, 88 I,
#4145 %L diffraction fringes, 94 —+—!
#:45 % angle of diffraction, 95 BTES electroscope, 122
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‘m proof plans:, 128
==

W2 rheostat, 171
PR B vansforme:, 242

HhE iR )
BN developer, 59
=+nR

2Pse opera glass, 71







