ES
5
i
I
&
i



&

—
—_—

195 8

- E®EH WO

FEEB TR YN




[T | B T E— R » Fk— AT

BIHER T A E AW P AR AN o FiTAE A > BB

—RY PR FE B » IS — bR BB RN E

B ER B SAWNENA SRS P EEAETTE
e %ﬁﬁ&ﬂw’m#ﬁ%%%&%&%&&&%&%ﬁ@&ﬂ'f
J o BIBLE T — IR » B ~ 8 HE %iﬁ@%%ﬁ«-

~ﬁ%?§%%mkk% ﬁ%ﬁ%¢°ﬁﬁ@ﬁﬁMﬁmE%ﬁ%1

BB S R AR —T o

SERNGETRCAEEAT - uﬁﬁmﬁamﬁ,wﬁﬂ~=~m'
------ AR o L IR > RIS ~ ik ~ ok » dRli -2 o B

TR > MBI » S TR R
5~ B s BHEE 55 MPRT — U [a

# | > BRI ﬁ@oﬁﬁ&%ﬁ@ﬁﬁﬁ#ﬁéﬁﬁgf

' *ﬁmﬁwmﬁ~k&#ﬁ%ﬁﬁ ﬁ%ﬁﬁﬁﬁ&%%ﬁ #ﬁ“
Ee

AR R mgéﬁﬁ%ﬁmiaéT—;
SURRIE » EEICBEAIES 1 AP R SRR A — A —
TRk » ﬁ?uﬁﬁﬁtﬁﬁﬁﬁﬁiomA%mﬁﬂTﬁﬁﬁﬁf

B WEARE R  BRLLLTHRSERNE » (IR

FERE LB E RS HIR R&#&#E&%MLKE@%&F P)fui‘a‘ﬁf&lﬁ‘]ﬁ

BTG W o

B ¢ A S R o E%—a¢ﬂﬁ$%%§§ﬁﬁmﬁ

R AR MR o A S D R R

BRI AT RIS TG » R R

BB BB IR AR o AR : S RS

g



B = %8 8 B

o GRS EIENREN RS A KL SN

 TETR LD

Rt BN L ESEERUARE TS > BEiTd8

 BE—SERT » IR RN LA - N
RS » FOMET KRR R o FateE—k
O EERAMTRERE AR » SRR — Rk o

M2 2 AEBEERS > WRRHREAESRAIZEE o X A#

- BRI AR AT R G 0 AL 0 R AR
o B — AR  BAOTIERTR B 0 R ER
| EBERREEBEPHRNER > S38tF o
IR R > RGO - B
| ERTC R T AR TR SR DR > R
IR o AR > RERA S o

AT ERAGTRES T EERENA | BRSNS
SR Xﬁ%ﬁﬁ%&cﬁ*%%hﬁﬁ%&ﬁ%ﬁﬂﬁiﬁﬁz
| BRSREE Bk BAR  RRRSIRE > FEEH ] X
 RBRERSEAN P R — » $RES R ) WY o

AR ZER A E— 2R » BARPIAHER— A RERR

 ERARS BESTRIH RIS BT IR

'"TE%M@@*ﬁ—ﬁwEWﬁﬁo
5 AN 19534, 12. B ki

BT PRI B IR R R R A 0 B

ARSI > — I T 4B o EETERREN

| EREETREED SR RS » Y AR
Bk o LB R R RE TR AR S » e




BeEwmakB %

; ‘_1-2 JE RSB R R v eesnresevernnens 2
 BEERRH2)

- BpdsRea)

 SEERERES)

| BEEETEMTERT)
L BETE(0)

1.8 g;ﬁ:ﬂg@ﬁ ..... 12

(1) R R 228

- BREEPE(18)

- BBhEAEN3L)

O AR (34)

2B EREE e 43
o EARREE(48) :

L EERAEEE(46)

U2 TREAEEIR ereeeereeseenaen, . B3
| TREARE R (53)

Ji— R s ayse =ik (54)

Fi = REhass bl b s i iBik (58)

. DUBAER(E)
 FRIRN)

B AR TR e seesseanen 67

- mwen :

G AR (69)
(IID) =R RZEE

R .
| ESmERRENEARE ()
- mam()
 EEREE)
| SHENERSHER =R (S3)

(D)

WA (91)
| B RO

BRSO

mﬁaﬁﬂﬁﬁi(lw)

.E%E@ﬁﬁ( 107)
MR (109)
_3:%%’-%5%(112)

8.4 SHSMEE roreer Ponvusasens e

SRR (113)
EiEE(117)

- SREIRHE T 1?1)
SRS B S (124)
HRTERE(125)
PREFEHE(131)

Sk ERE(138)
TRILEI(140)

Bk (142)
108 PR O (147)
(V) 2EEERAETHE

DU AR (148)
ZERE A DA (149)
AR A (152)

4.5 @;gféé‘: ........................... 161
HThER B R (162)
ST AR AR (164)
SRR E ) (168)
IS (169) FiE

4.6 A~ b \BERESE - 172
AEE(IT3) ; :
L (174)
Aﬁ%:&é»iam%‘(m)



REENAR
CImTEAR
Ll

| BEREMEAFEIR R S ENEmAIE ¢ SmEsE—
B MERRR— PSS > RIS » BN B
BRSE > LG TSN o BRI R B
MR ERRRE 0 g — RS T R AT o
[ o TRAREGY » TR AR » 3 e B s
ST E ? RS R B BRI T
A > FEER T M » T ELIR RS SRR AR AR » 455
BURIRLIE » MU > SRIESHERENENERRE
 BRITEERERRS » ARSI HORIE S > R R
R BB B T AN E — R — KRR o K » 4
TR AR R TR » AR B o
ABHIEI > SR R A A P B BRI » 4P
Lg% » GEEBHA ISR — W I o ZPF e R B A R
AR M A I o 3 EL AT DU — SR BTUR TR A M o
AR » BB » R B RS
(SR T4 SR > 3 BT TRAE R e
| BENE—EMAE o AR B o w:~fﬁ




%110 : FIERE T HESER-—NEAPABREGNEERS >
GREWE > EAEE (M) EFEEHo (a) MUSHENTAREN
P RYEREYIERE > ARERBERE RN ER » BARSHER  (b) iF

WE AR » AR () aﬁmmmzﬂm: aummm& .
oy (d)&(e)m‘%ﬂm;ﬁsﬁo :



:
1
iy

EZ=Z TN 3

W RE IR R EE > RES TR TRHMER T REFNPFAEE
PRI R TR R > BRI > WA o 190442 i IR B
%‘?Eﬁ’%&&#‘ PREHE T A o 18893 1896 S T i — B HForE

BT BB A B (55 1.1 ) AT EER o B R AE b SRR aAioy

TN EER bR SR ER HAEN R - R LERERRRAE

FREBMARBMIIRELSFEBE F12EH) - ENEhEneiKE
»

5

D

P/ N 4 g e

(d) {b)
120 : (3) HEENEARREBNT AR AR
EIESE (b) HEBNBARERSATIES o

B PR AR 2SRRI AS » MEERE > 3 HERMEIIE R
HIAHBREIA 8 o FRIISLRIRG 1.3 MR ARSI EREE > &
BTRANRIY) o MW > BU T RREEE P HRIBNEE TN » B

B2 o £ LAMEHR 4 SRAI AT ST A Bl A 2 IRAF © SR aR6E Fidm 1.5

% 130 RPFECETR RN RS — VAT

GER AR B ) RESERER AR > LEATE




\
2
4 O EBIER®
e . =
BRI EREAHE A F 2 AF - FASERBERBR AR SHE (L5ED X
e 3
* s |

-
F

-

1
: i =R + = b -17.-C

55 LAH : BRI R B R 2 E o

L It

2 15T : RS MR $16H | RO B B
B

122 BE¥ (Audion) SH ABTHFREREL k> SHAES >
R10074E TNl (Lee de Forest) RAHEAFPHiAL=EA » BN =P C
[oimge ] o eralitdints 17 (2) FRERHNETNEEAKZRET =
B > B = OB AT A SRS - A RkleE “
B o (R (D) ) » GSBECEBE SRS AN T o WH=H
ERE— R REEARY » CABTAHT— WA HLEY o

ERTENBEDSREET R EIEI SRR BB o 3¢
BREERI ) SN BERMAREALR (Richardson) WABAMI
o SRS 7




¥

o EF W AR 3

3

NV

U
L#a - c
Al L
FLTHE: (a) [HEE] =HEHEE (b) ERE=EE
ERTEERE R

FEBCHARE 1 > MR =EAEHE R BT EEEA o 1911483 4(Lieben)
BZ (Reisz) EJEMBN (Strauss) = ABPH—HEEME » BEFAER
R o MO > TARRERE OIS » k4
AR PO G > R PR R — SR TR AR © ‘e AR

(a)

% 138 : WAM R AE FERIBURARERETE (P2
BIRERBIF) o




6 MEBEFFAR

- -

0

220v

F198 : RETEBSAERER % LI0E : EA=BETHNRBIRAE®

B > 55 1.9 ERACTNIE IR o 2B RSN » AN FHMEA
K8 » G AR MUK RAEACET » 3 AR A 2 e iR
RSO » BRI RN ST R AL o

SRR THRIRS B » EEERR TR » 5 L0 =
A P A SR B R R o

123 SAAFHREEM | ARTSRERES > SSRMNRBEEDG
#5 (Meissner) fy SAEAFR M o B BARE T 2B K E L
o

19134¢ EATAME AR ARG SHRAS » SUEA RIS > BUTHEER o PFSRD
BERAREERNRE S o Bk
B I = A B R R R O » 348 A
Bz o MESIR A B s 1115 o K&
B SAAFIIBIE TR0 55 » Wl
B B AE D 600 4R BRI 185 L
BEN2W > ST A B AR M P L P
SETH o ESFLE RN R | L8 2
(ArmstrQng)E‘ﬁ;;#(C.S. Frarklin) % L1E : EVERTE




E =5 W a B 7

BEBFE (Round) & ABERALMnGA MR MRS o

I9144E R ATES » MREREBEAER LWBEEE ) EHAET
%ﬁmhwgﬁmﬁo&?&Emﬂ&%ﬁﬁﬁﬂﬂﬁmﬁﬁoMmﬁﬁwg
EFIRFEIEE —ERR T B > R RS Tk » B BoARHR
B Ve AP BRIARE B T4 30 IE o A W2 BT » BT EHNAS Y > D
#% > BV E BRI LISHER o

124 @ REETENER | HEEUEE T ST » HeEsm
BEBNE T HHE S maRE o JFet R BIEEE T RO B S0R t R S
S R VR > SR A PR SR e T A R o SE TP e M2
BRI RAR > (HAE TR R R S > Fh3k
[ FulEsmilstey [ BREE] BREHI0ITEE » HESAEHHEAD
Frksies > Mie Mo ZERR 121073 mm SRiE DL L » FRCUE R SR 0ar
R AN o TR B ARG RS 052 R S TS il 0 TR
AR T B o

iH > B MR A A R 5725 o RS R E
F—bk o AARIRE T EMHE A A o MBrlANKE (Langmuir) w
BFEAE R TEERE o w2 MR R IR R L
G T SNE T BT R RIFr e RS B RE A YA o 3 L BB A SR TS
FLE A O P B 2SR AT A © RIS RN B TR A e § K
BRIE Hefl o FI M E B RUBF SRS 5L > SRR FES 4B sE ] (Kenotron)
(88112082 b)) Fngefe /i A HFIREN] (Pliotron) (£51.13[a%b)
(191548) o ARG BEFFFRWEEY » BIAMBGL % HN » BNt
B (191348) » FRSEMFME (191648) o '

RIREAS = BB BoA PR FTRE FIRVE R 15 P o S 2518 vh R 26 9L © LR
T i SR IR BT RIS R o R R AR S A
BT BAE o 19204pT3EAIRE (Arnold) J4EMRERSETEER o Al 19044n e
By (Wehnelt) @ins i oies > EORARIL > (oA RS
e o :



8 . O mFERS

1130 : BAA=EE [ YAER -
U [EER ) S (BLUE) o 7SBE TR RS R



REE W AR 0

Fohll > ZEBAERGE Y E » IR ZEBOMN 4T B R e B R A e e
TSI S A B (A1 5 KRS 1 181) o 1922485k
M SIS A I BRAE BERY) o 19154 HFIRIE (Schottky) BRIZERERS
10 Z T HR DA A1 BL7E MR iR o *

HLAE : ARKEBH=EE > (BHX ) - %
AR =T o AP - BRI Bk
3 O AR R SRR TS0 NI » Wk BT MU Sl
Bt e %ﬂﬁ%ﬂﬁkﬂ#ﬁ&f’ﬁkﬂ¢MEﬁﬁ%°ﬁﬁﬁﬁﬁ§¥Eﬁ
G R o I R AR TR A bR 0

| R AR SRR T RS TSR EE > X~ mﬁgyﬁﬂf



10 M/ FHER R

T > |ALE > BB BENWENSERES (WS %
125 HRAWETE : 1920FESERERBEE RS » BREKE
BRSO BRL — > 653 TSN B IR BRI o R
T R ESERPIA AR AR S BRI NS TSR UV 200 & UV201
BRI o HRATSISERAISHE » NSk AR Ot
BSVERIA, NSRRI B » T2
BRI > TR A2 19224 T I RE 45
BB Bl 45 MRS MRy 19970 R 201A Y (
InEAE M E 60mA F250mA) o
R Rz EEwE - Sl B Bl
Z—88 o T E BT E R E R »
AR IR E R R © HE TR
T IREE AL A AR » AR I
B o HffikikZ— st BRI ERE LIS o R
R 192748 #eiiig FBRAL INE T RIS nY
226 ) R RO 227 B o FRISIHRHIR
BB LR AR RS EAT EANR

FH115[E : PREEHEH=
Bl s (%%) Bt o BEREEINECE > RE (Hull) R

19284 SRR T HEHBVUARAS > 192042 Bl i S RBL By oK R FLARAE » 19304
HIBLE BIF i e B AR AT R R o & B LR e T LA
BB » DERENIETE) c BRSEERHZE » & 19354F6LOTE TR
A EREERY) o BT AZENERSE 2 ETHE » £19404 7L

BERAE M=~ o
BERARENRE » BRWE LSRN o B IGERI R » R

BB M 2% BCET BT MR B R o BLACRITT MR B
[FEKE | DL EGEA T I o 1005200 KWL 1A T a5 T ACHE N
AR IR o IR ILHINA BB TS ARILZ LB > WA A5 AR
-m&mﬁﬁ%%zﬁﬁ&ﬂ&xﬁhgﬁﬁﬁ%@&o z

»

o



REE M A B 1

TR FLAEBENS > iAEREAEE FWEANEE » B > AR
# » BBRbAE > BAE S AEE NS HERT EAWER > BUREEE
T 4 EEERE T EnRRIE (Magnetron) ZSERHREE (Klystron) » £13
e

B oK AR RS » SHMNWHZIRANEDR » 4EETENE
FAF 193 RS R RERR R EIA T DL IRE » 82K Zworykin 3R

ux 120 # .

> S
,‘.‘t“
2 “ﬂ::.w b2 B

UV202 (swatt) Uv203 50 watls 204250 went)
@l 1920 cuv200.UV202)

1915 SchontkY 2 m 4 af Qaccle (D IFFy
1918 Anold & rcsm 4k = see

1913 Arnold 2 Lanqu’r.ﬁﬁﬂ'ﬂ&mt\ﬂ'
1912 Langmuir 5 FF At g ¢TH. W)

(8l 1907 DeForesr audion = sm ¥
) 1903 Fieming vatve. wermeit T ic ol o

-+
;g:';‘] OW.Richardson 3 545

1891 Electron 2 83 cGuoknsrone Sroneys
E




12 ; H B F % B R

THBAE (Iconoscope) FEEUME (Kinescope) DI REFAHREEIFH
MR o e

£ Loz R R WEF RN RERRE - BRNANETELRRERR
IR -

I3 BEFEHHESE

() BTENERFE—B7EE4s ERAREEE TR RN
& > BB DU R -

(1) — oS BE I e ek T LR S B BT o ARBET
B A SR B2 Bk S R B R T o B RN E SR B
BYEHRRIET B o TGk S5 kA i - 6 B S L O BTRAAR 2SR Bk B B
BB TR AL BRI o

(1) SERRBA T 1P > PIONERTEEAE BT o KB RS
BB LSRR I B RS YL R B AR TR R o iR B2 7 =2
BT R B BN ET o

(T10) AR 7 7 DI R4 il » SERN R TR 2R IS o fude JT2E
PREERET N » iR TR B o

(IV) FEs B TS ED I AR B0 R 1 > RUM BIBOMRIE
BBHEBT (B8 [ KBS | BB BRI [P ] R
B o RN TRE R X R o IR > ISR
SHEDEEAEBE o LR ROE Ry B B A IR IR RO B o

(V) BEEETEEFE T ARESTES  ABRFBIFREEHR
ﬁ o Bt b@@ﬁﬂﬁ%ﬂﬁ%ﬁﬁﬁa o

(VI) BRE(E B AR TP R I © VS > B MRS
B o mASE P RENSIRIS R » LM B > epftEE
KIE » BERIE KT o

ABETECEN LRA AL > MEGEERERAAES (ﬁn’&'ﬁi,

&8 LT ERF— SRR REBAEENEE: o FBERHE
#

=1

)
'};;_-




