-

-

BB

5 % U
TR

=)
(2]

B

]L-
31120003421863

.f.f.rq "If"l’ ‘ A

720000
e I

ALTRRLT AL AL L LY AL AR IR AL
Fisrs -

.:.l-'\m..,,

FEEESSL G TTIEPE ORI rEr s




R

P
Sl &

s
R

=
i

$
¥

B
&

i B T R B W

Y



¥ <y AR

Jo e ﬁ_% o R .n

IR LR AL seens —

S LR A Lot R o

it Mﬁﬁaﬁﬁiééééié?é?h?i o
. Bl WEEER - e e |

; i : ﬂﬂﬁ #E.K‘ﬁﬂ_:...:.» -

stasTsssaasnENasssaTRstRR RSBt pRRRRREen .— i




' E W s 1

g1S
#1115
®IE

e

R 1 4o

oLt AN ST RS PRI IR e 8 A0 P
mrﬂmﬁ_ ................................................ _:E

| E.W.W.l”z m,ﬂh% ..................................... 7 tensesounensrasint o betal AN 0 ::..n



RIS EKEGREE B
; ®15 EMYOENEENSEXHEZHE.... A D i )

K HEOIEE o KO

ol %,ﬁ ﬁﬁ]ﬂ@ﬁﬁiﬁﬂ ................ R rﬁiii‘ ............ KO
®115 Mi#%ﬁﬁﬁ .......... aEE“_ ..... .............. “E&: ....... N E J11

®IE ﬁﬁ%ﬁ&ﬁﬁ .......... HNE R HERPH st e 130

RS, %Eﬁ. ﬁamg%ﬁ .......... s e RUES

v .

i ﬁ_ﬁ ﬁ?:i. ....... M D Nk e B e dadgaveadstinn it )]
i ﬁﬁ _m g*ﬁﬂ.. tessesrertententantresertarainriniias _ .:....2.............._....ﬂ..T,n

\




' % x,ﬁ -
%_,:f_ﬂ %%ﬁaﬁmmﬂm ........................................................................ wAuﬁ

T B PN SR X [O1]

| BIE WEEZTH .o L e e s 1011
. | ®11E E%ﬁ%Zﬁmﬂ&ﬁ@.ZMﬁf. 1 Onl
_ ®11E mmrmnﬂwm%ﬁ.zmﬁ. ............... heser e R O TSR i O
MG Sratadin i s U e 1 Or




IR

. ®iE .
E e WOERGKETOE<HA | EXEEAE | EHIHUFHELREE
w[ B S (Fe,0,) REENHXTHENBREHREKREHRFEENSHIRK <
p HRARHNE | B8 | SUCLE | REFBENH R LY SRR EEENEE
v ﬁ?ﬁﬂﬁﬁgmalmmwmﬁmmgaﬁm@mxgmmAmmwmﬁmazmva‘
e I EEaNRe &ﬁiﬁﬁ.ﬁ%knﬂﬁTﬁ%#Wtﬁﬁ%Fﬁ%ﬁﬁ%MAﬁﬁﬁ%ﬂ

BERNEEESREKR YW m_ﬁm%ﬁu&ﬁﬁtﬁuﬁﬁﬁﬁmﬂﬁﬁﬁﬁﬁﬁ
®16 WEEEH | | |

hriy g et 5 % Rl o sl e b S LA i
{ Py 2 i R 3 i ' 3 s
?Ph-.?_klﬂ.kw SRR (s i SR B (i e o L kR A




® F w5 _ 1l
RPN TERESHEE KR ELESERRN BTN EINKIE! 4 |
ORI | DS RIRRED SR8 [ENXREE | 1E¥E8E 2

R BN | DREONYES R SR AR RHE SN DR KEIH S|
BHSERNENFEE AN AR AGE IR X REENECHE (magnetic
pole) ¥ERVVETF IR NLRWIIHABEL (SN g | o%
FERYTEKEN [ HEenISaRH | REEEIRE L EENENE RS
gEfEINE veEsgoE ‘

SR | FENERR N USNEHAENERSRESNERSHFRE 1 BNE
HiE | LENRASDERREEENSEE REK (55 ) CERTHERE ENE
QT | RENRE RO E N ERUE -SSR § R EONEEE RN B
i BRI ¢
& GYRNRELER RERENCHBNEERINSPYYE Fe pia



HERENSERESESHRXNRENESS
HREPEE EE | MEKLETEESREN
£ EREYeEK | RERCENSHERER
Jec M e e RS RREOREEENE
ExduRENatLers e | TR
#NGELE QRS RENENYRERERY
@ARBEECKERS | CREGEK | BN
SRBEE ENREBZENERERES

| SN EE M REEE ANEENER
F LR R ERFEE QYR EYCENN
z&azﬁﬁwam@¢ﬁwmmmeMmﬁ,

Bl emers

®B—E wmAha




ENE B R LRI BRI RS B NEE T RN BN BT

>
Pl

- BE

i)

o

=

FOfE ME OB M R g
% M W% OJE B S,
oA P TR, W R
BOR oW B % & %
% % > B = ¥
i W % i A W 8T
oW 5 M, M B A
W M. % 4 I, i =
WO A B L R. W
R W OE M &
@
S
N
S
N
S
N

@

B = @

st
e

iz Rk

N

we

FEIS I BISRNR | BRSEREESER | B [ NoRESE

NS mENEY R E

T S E

FEF

(=]

HE‘;N.

-

|

k=i

-

A E D



| pENERY | SEXEsEMREEr RLEIAERETCE
SIS SRS KR E e E SR AN SRS E ST HERE

ENCENEREHBLED _mﬁﬁﬁmmgaﬁz_wmwaZﬁﬁmﬁ#mmﬁﬁ
By RS SRS EXNES [ RNESHETLER | RERERERCH
| SR ENERSRUFERSNEES SRURA SRR ERES SHm BT
i ._%@AﬂﬁﬁﬁﬂZaﬁﬂﬁmmaﬁ@mm‘@Tﬁaﬂzﬁ%@mwﬁZ@ma_
i P 2HE | KECHLRE R EE NS R ERE D EN DR SR
" Umu%fﬁLﬁ%-ﬁﬁ@%§mmtﬁzmeﬁtﬁa§Mﬁmﬁzwa§aﬁmaﬁ
_..ﬁwnﬁﬁzﬁ%& (5L,
o4  #IlE e
4 aﬁ uﬁn:ﬁ#ﬂ%ﬁﬁﬁg%&%@ﬁ%%ﬂ&%zswmuﬁmmﬁmwﬁ

C=R ﬁaﬁmmgg%:Eazﬁﬁm@aaﬁmﬂﬁﬁﬁxamzm:ﬁ%ﬁz,




i *@ﬁtﬁ e
gﬁ¢m:mmﬁm%ﬁﬁﬁﬁ:%ﬁma:%_%g%_awﬁmmﬁ@amﬁﬁvﬁ
HREE ﬁ%A#ﬁ:%ﬁ%ﬁmwzxgﬁﬁﬁawﬁwxﬁi;%ﬁmzﬁ EE K
WENRE

N1 [ SRENESEL @R s ENc@ERE EPNEL SR NS BE X
ﬂxaémﬁuﬁgﬁﬁzwyﬁzaExﬁﬁaamﬁgA | & M2 ESNE
B N B ‘
R %ﬁm_%gwimw&xagﬁﬁgvﬁmmagﬁﬁﬁﬁzwg
3 | FUBBBRHESENK 22 g @l e NS SRR S R gR eh
%szwmm_&gmﬁ_m%mﬁﬁzﬁﬁmg_xm%zﬁﬁﬁﬁmﬁw_%ﬁz%

MERMHE | FEENESNE NS LE 2 | RN RO L EERIENKER
.Mo ;

-
iR
o
-

=
i

B HUBNEETONESE | %0000 HRE | F NS CE NSEs NG



7 ¢ﬁﬁi:ﬁzmmmgﬁmrﬁ%ﬁ@xgz:ﬁﬁ%ﬁaﬁwzmﬁmﬁmx&@ﬁ

L esereesedrgENasfR<EREL e EErENSEpcEneey

| EEERNREENKER (S ENSENERE VRN DN R EE R BEEEE
SEENKILEENESN KRR R ENBRELK I RE LK IR

C PR ERESENEELHENSENSSE XS NEHT | UNEEEEES
BEHYREREYN PENDERENER B R R R NSNS EA R RS R B NER
RENSHSENEEHENDF SORERENREREKXEERE SN SmiEd
SENLLEHNHRBRCEH IR LT HENSRT TR | WHBERES
WISH L (condenser) REN2| [REMETEE | £LESY | pwkmex
Tk g FEANSER R N R R K Ne R R R RN e

=4 ; :
®ig @zegs __ 4 g

L

U



T E oW O : * \ <
PR REBENHRENEN BESeRome st destEst | g
£ (current) FEPRA LR [ENSETHRDESL UL SN 28 EHQWITE
ENHEE SRS | gECaNSEEE [BEVREE

9 BRI NERE P (olectric cireuit) B39 B4 S48 X ETRIRE &
gesrEeRSEE e e | PEstemEeRPuLs | keneedm

Bt | FANPEREFNSEHENERY (vltage) B ESNERENRS NG

SN@ENSETHE (ampere) PENEHTXE (volt)

WE REEEREENENEREENTLENERESURELESERTERS
mﬁsz EESHBENEREESRNOEE (esistance) YL EEHESNSER
EEENOERKEIENPELKHRECEKE R-PLRERORBENGE

LﬁﬁﬁﬁﬁAﬁﬂﬁﬁP ﬁwim@.ﬁ?%Eﬁﬁﬁ#ﬁﬁiﬁ.ﬂt?ﬁ&ém NS
EEs AO:BV

/j\

TSR R W R N P A N v Iy o L T P

-



L ke G ek SR oA PN R e et Dl L 11!4]511144:1.1;

FERRE | e U@SPEReEIRNEET | BNE
LREEOEX N NEN I FEE NRE (Ohm’s Law) K 2 # N B E KRS
¢z¢@mzﬁﬁmux&ﬁﬁmmﬁﬁamgﬁﬁamﬂaamzﬁﬁwmﬁrﬁzﬁ

b 8 T
AV I R

@11 E=1R

-

AT -

ERIKBNF ULEUEENIFEEEERPES | sX@RNmEREN -
FREBF L L NESTNESOEIN | LERSEENEELBRIEERE | 48
aﬁammnwmz@&ﬁmzvm%mZﬁ@amWEaWZ§ma;mzmﬁmm%

- $ES
- PENEE PEINESEAR IR AT B BYENE RS E R e
i S Y W _ . £ SR J ol

o W e e SR Py
- e i
.

b T . ! m. il o i
FAREEARA b Sl



eEmwE i
ﬂzammaeﬁﬂwmxm@mﬁz
#a.Zﬂ. Wlu.u.f,.w.vuw TIENEZR n

Eﬁﬁﬁ*&:;ﬁz&%mﬁ
_ aho

= Ay, ~

i + I ot .
H.H Ty + Ig m'
) S’

REEFNEEC HR TN
SESERUER| UK EESRY i
ﬁaxmyﬁﬁmﬁgaﬁmmm
B NRwE |
Wil s _
EENED PEULEENREH<NESEEONREN | EREERES | 2

Oz M A

B.=

| prEERET | SSSEERRaaEnNR RS | BRERES | 2N Tf )



T TTTEN T a T gt - i

T eNme et RN E R E R I NH B NSRS AR S RE MR R

w_ ﬁéwwﬁﬁﬂmbmﬁzmﬁﬁm@mmm%mﬁamzm@m;w%a@@mmim
5 FNREFELREBURXANKEION | ELESNFENEYSELKEENRE
: EXBENRESLKYBRE A By

ﬁ, NRE il —

o e Eimgmmas TN ¥ FS o
SERNEEENEEs | \uommwﬁa,/ w i .
aanadh L R ON SRR - I
suRgNcErsugsry (T2 /) w ¢
EeNgENadesEsEy N7 & i
BNEEFRENGEEREE
EKEEFREREEFEN | i

Bl wEmEs 1

- f
otk e ML R i K AN L gtu, T o (i s gt D Ay el e



T E ow e : 111
FHETIWN<KEEXERY | SPEKENFETH | BENEESEE | BEE
ee2pssr REENSER | $RQES | Se2i2ngEs

HEFERK | E80-05% | @HIQ (clectromagmet) HFF NELBRE K QL
E£EEERLERENTIIRGRE REBHONEREDIE | BETNEEXHL
@ES SR CANSTC LS HIB T AN HHBYEEHITRE R | FRE
REXFEFBNREEELEXEREHS

P NEgHEE KRR s ReeEsep L LR ns pr cudeoy
RkEErEEEH | SRENIShEesaNERERReEaN
| EeE B EONOEIRHSDaNERECHSEREESY | 89ER

swed) KigY | SREEERN | $EUNIENERERE | ECNEBEFE
mﬁ_%m%ﬁaﬁm%%mgﬁﬂw%ﬁuﬁﬁa%tﬁmﬁmﬁmmm¢W£#%m
SEENREREE EXE HSHRSNE HELHEEQE S | SEE ERESE

i 1 PR




| peskedEE ExES RN TR EKER S ECHBRE FR0 EE SUT
Soulel e N M L @R RE Y | @ETRERNNTEETEOERENES

¥RI [t f2NEEESR

@IEEEE (A 6. Bl WU | < VHEEME WE R RS LRI N
SRR EEAHRN | CEPEE L ERERR | R a N EREELE
N D RENEEnS | Sraferaefae Ky ERERE< KwEN
EERGHE [ REBERE FERK ERREGHE 0L DEREEH RN RE
s |
BB R4 |
NS EE LB | HERNeYHRLER R EEEN | BEK<RT
R WESEE ) i _

-




' % W _ (8-
mﬁacﬁ%ﬁ@@%Hﬁﬁ#th*ﬁmﬁﬁxuﬁﬁﬁ%2§m
EEES | ¥ES SLER [ FNRENBRAMNEER< | @2
NEER SRR R e ER N RCPEN AT ERRIEEN
W ;

< RELURERNEE N NESE R EE RS EEHN
RECOSSNESRREFHENYELErERERNREETRN
AREEFEFERFUSE | BRFPURE LKL HEE
ExnEREs B NREE Ay | HEP LR e ERE K
# | REERNEEL B ENQIEE (voice current) HiRE EEK
BN e

R ERERER | $ELEEREEREEHIEENRER

| ﬁimzﬁmﬁmmﬂﬁm*ﬁﬁﬁrﬁﬁmﬁﬁﬁizmﬁmﬁﬁﬂ

f b S ol el e b R e b

gxE TREANA

e i e R et L e B bl o e sl Lt e




ﬂﬁiﬁﬁiﬁﬁmﬁﬂﬁﬁ.zﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬂﬁﬁ@%ﬁﬁ%&ﬁéﬁ 12
HEQARKR R HENEE TSR | ﬁﬁﬁﬂﬁiﬁﬁ&éﬁﬁzinmum?.ﬂ%
ENCERAEERRE | AL H2RD
BIE SRNKE ; ,

: %#mﬁ.mm*ﬂiﬁ.ﬁI_ﬁﬂm (menual telephone) & i 42 52 ?ﬁoapﬂo ﬁmHmvroaaMA
.:muwzgﬁgﬁaﬁAxgﬁﬁ¢mﬁmﬁ%z_mg%gm&ﬁiﬁzaﬁaﬁa
: %R%ﬁ*%ﬁmzE%I%ﬁﬁ.&ﬁﬂ%ﬁﬁﬁﬁiﬁﬁiﬂAIﬁﬁﬁﬂﬁTﬁ@ﬁ*
MR @52 (semi-automatic Symvrouov

Axaﬁﬁnam#%Zﬁmmﬁﬁwaﬂgsﬁasﬁmé EH@HK (commion
battery type) __Eiﬁﬁﬁ%ﬂ#ﬁﬁ%ﬁ%t%ﬁﬁawﬁ&%ﬁ##&ﬁ%ia_mau
zaﬁﬁﬁﬁmﬁﬁﬁﬁﬂﬂﬁﬁmﬁ.z%%ﬁﬁ -
ﬁmﬁiﬁ.ﬁﬂ%*ﬂ%%ﬁﬁ%ﬁﬁﬁﬁﬁZ%Wﬁ..ﬁﬁﬁZﬁ%M&vﬁZ&.



¥ W B : 1K
. EngRgiresExeoned
L BRI KER e AN S AR VB REG I ZE R O TR ERESE
. 2<RRERE Chiging ENSEEERESSER T K RRE RN S RQEE
HERUERHSE G BN RERWE | gUHCEENES ELERE<HEEK
 BEREKESRS |
HERTBRENEET R RAN K XELnERER SRS RO R S
REHFNRDEECSEESHES AN ELTREENEEXRESE KRV ESE
NS B g T E<HEE

WM e

R | Eiogs



B i (nnsmitter) NEEQEYRENDATHEREL N RSLRE
i i Ml N E EREQ S T NS R R B RN [ MEWE ] =5
(variable resistance principle) N4+ FNME EMER KR EN@EREKNLRIER
EREEREEPEECUSNEREREK | EESNERE SR NEE HRKRRE
mzmnﬁ%wﬁn§ﬁ§gﬂ%%ﬁ%%zmwa%mzﬁ%mnﬁmzmwmﬁﬁ&
ﬁx#z%mrﬁzaﬁjaﬁamﬁﬁﬁmm%&Z%mwﬁwﬁﬁ%ﬁzgxﬁﬂ&

EEGESES BIEKK | BEARE (Western Electric) it NE EE= €
%EFﬁm%muiﬁﬁm&zcﬁﬁﬁmaﬁﬁawﬁzsﬁdﬁﬁzam%ﬁmuf
aﬁngﬁ%ﬁzigﬂ%ﬁﬁapmﬁﬁﬁmﬁﬁﬁiﬁarﬁﬁm¢%mWﬁﬁwx
ﬁng&mﬁ;aﬁmmﬁﬁﬁﬂ%ﬁﬁg,iﬁﬁ&ﬁ%@Zﬁﬁw&aﬁ&:ﬁﬁﬁ
zﬁﬁﬁpﬁﬁgﬂmwﬁﬁﬁﬁmzmﬁﬁﬁﬁz¢azﬁmﬁﬁﬁﬁﬁRﬁﬁﬁﬂg
,wgﬁmgﬁﬁaimmﬁﬂ%agﬁawﬁﬁiﬂ&ﬁﬁﬁpﬁamnfagmwﬁs




TEE D
BiE Enﬂ%ﬁﬁﬁD.mt_ﬂﬁulﬁmﬂﬁﬂﬁﬁﬁ%mﬁ&ﬂ.mﬁiiﬁ%ﬁ%ﬁB.m.ﬁm,ﬂ__..

SEEERNERERERTD
S ¥ B EA R SR RS
wRdEESH
| RRNERLESERREg
BT UBBLEANKSEWR S
ENNMERERLESNES zR
BERKTREIREENELE
BERSLEERERNRSRNE
BHREENERREEINEEE
BHE BB EEONE RS

/

-g //lr//.lfcv////

v MHFS




T B Wi (reciever) NEEWREIIMIER SN

@RS P RE SRS RN R AN E S n RE
Nevst i K e Es SN EIE R RE SN HRRE
FRENED [ FERBRERKY | RENEREY

REBENNOEENREREENY | NENER1]

RELSENEOXRRSRRRNERBLENDR

NENSHESRNES KU RTRNEERELE
EanER F RN RERNEREE | %<8

EQL 2 4 2N et (direct current receiver) .%Mmm%“_m

o2 A< L BN R KL E KO BEN TS
@i

EEENES &< n@f%ag%.

. wie wsmE

ot et ORI x...n B A

#g£AE ZES




3 SRR Gl ey S B T gl e Lt dis t i il S R R R < A e Rt o TR o b S TR e L
R e TR DAL L RS P R ety : st !

| SCESNEE PN |

by 2 : \f
Lk S5 o g
(Western Electric Boo?mhv BHENERRE! _%lﬁ.ﬁﬂmz Ewﬂ%_ rﬁ&ﬁﬁﬁmﬁ,mﬁx 2

Eo @) EASYOHAR ENYHERBENFERS | 88 siNgL g

ERE | RERYE W NERES e KB M KR NESEN [ RE
B R JENER e B NEEJo € | ERNEESSN ST EREMENS
RE<KNSEBEHEE R NERLE R BRSNS SRR ENER B LY L5
EENHNDENER |

wigkiER BRER

B
bomiSwxidE (Automa- M.M
tic Electric Co.) N{miEtX M
HeBE R NI B K & I8 ;
REERH LT NERL 2
&




| sEHBKEEN{HURQEEURENEERERE RN O ER KRB
3

SRR LREANSRESERELEETER [ HRNEE (EREHE ) B
R NEES LB LAY | FANSREZERRER RS R gE
&;¢§¢~ﬁazmﬁg%&ﬁaﬁmﬁazanmaﬁmmz%ﬁmﬁm

Wil Eoue

ISR B &SR (tclophone se) KAAHIE (protetive spgestus)

EELERNeREReENErEf reRREREY e R EKe RRERRE

ﬁﬁiﬁ%ﬁﬁﬁﬁz
#IOEIEE WICE@IEE (magneto telephone set) NI EE DN Sz

. ZETHREEE (megnelo generator) A4 (polarized or magneto ringor) HEE
 (induction coil) F4 (hook switch) RiPBEHHEHRABBEELN SRR LI

3874




4 et S e o aaeR AR iR I S e e
e RN A SRR S et L e e AR el S

R W E i Lk "
ﬁ FESEENEE et
y EORKREE RN R S R R N (;,r
. R (RRERS) ZRERoNYCReREE 0 o9
4 NEENHERE (BHE) ERESHNDED
L adsEQQeEeHar | sreNsey K et t
(rmature) WEFBNFELIHRHEEEY [ o | e
EHRARERNRECERE | FRRIERE, [ ——
F4f | SRENKELCRER RECE<RE | [t o]
(cutin switch) NMEHSEQUMEEEK _ |pom——
; YAKEECET | Reszosndsens  Canrics
by e

BT W AR TN

YREENERRDALE N ERHHERE



{

_aﬁﬁm_«amaﬁﬁ+_@va«amazmmwmzmazmﬁmﬁ#@mﬁﬁ
LfgGERERPEoNEER [ENEE
| B4 | gRHH L EXREES (arma-
ture)d | W€ R FERKER SN
SELENEE | EUEEUSSBRESS
BEEEREHESENE
HUE NN ERE LT (FERLE |
gonNdgeprggeNRERi])e
geRrsEdasaneE srERET N
| EEREERENEE (1]) 1R
KEsEdnsuseaaseSenoRY
R EREERQEN




o v
By o A -

B o St 1A

Q@izEN
®E WL
EEEREFRN

a2ie | R

FRRNEERF
| ERE1ER
k| BREcEsE
i ep RN
R +EE, 5 IE
i RN |
NEfE <@@icw
EENLEENE

B RERHERZAR

i ] &Etﬁﬂtﬁk

+=

=

wmE sE R R



HEEEXELRERSERRENESO @M@ ESNE  ENEDK@REE
EHEL S PR E oSS < PEE n QKR nte NSNS RS | [ S EE
zmﬁm@mmaﬁwﬁmgﬁﬁﬁﬁ_ﬁﬁiﬁmﬂﬁmmmmﬁzmnﬁmmﬁgm
NE iR L BN AN B R E R R B TN K N
xend seRERNEScaR D) RBERE ,

KEXPEY JPEQERERN@RYIRERNEPILENRETL KD
EP PR AR SR REE BT NE S HHECENCKEESR |
RN MR RN S EREE T B LS ERH HEREHKERK | B
KNHPREE RN A ERE - VE< QPG ORRER | RARELHKER
ENETREAREENKEEr MRS B R NE RN EN eRtERLY
Rk B TS Lok iR Qe e o E R BER TR ENER SRURSIE

feRN SR SRR RSB N B R R ER R E R CRER O
LI 5 .




N T P

A

2



R N T NP

L URLELER | LR SNSRI O E REEE ORI NI SR ER i © SieE
; BN T EREME ORREXKPEE IR ERN IR X HEE NEE SR EWERES
LR LEEECE R KR ENIRNS ERERQES
B NG ERNGREEREEE | FYERe e KBS KRR+
ﬁﬁ%mqm%mﬁﬁmocm@mzﬁgﬁeﬁ%mcmcza&cmczaﬁugﬁ
RENHHESTELLEN R I KBRS L
RFXAEILRERED LD RECRE IR
. REHISEEirReRuagENsEgn O
L ARV RRUER KR RO | BEREK
L epcdpssdcnged seRgRes e

3 4

UBIRIRIRINIEINNIBI

CTCHeT G
2
B+ AE
RARXEES

VENHER B VEENREXEE VLS HLRE KNS Sie@R0R | Bian
ERRHNEYS ANEERER ST
il WEEE : 1P




tﬁ.mﬁ

B REQEEUENEL KN R G Re]
| BB e R N | e
ﬁ_%ﬂﬁ%kﬂﬁ%%ﬁZﬁﬁﬁﬂ%ﬁ%ﬁ%lmﬁ
HIPNE T BN 2 R R i TR NS B e
NBETHH OR S DERE R B DR A AR R
Wi

YREINF 2MEIE N

W1 SRgENgE
PR HEPENRIEXE KRR R e N

M????ﬁ%ﬂﬂﬁﬁ:ﬁ&@ﬁﬁﬁﬁﬂ%ﬁﬁ*&ﬁﬁﬁ%ﬁ.

g
¥
#
o
B .
i =
|+
&



P S bl R Lo aed L

o T 0 Y g N S S A 0 o 0 O

Oy RE TR E R E RPN ER R KRR EER IR PR NE T
RUENREN S E S T RREENEF RO RDESENPERL B W, 6. 8
HIBSEEELLEE | EAFELH (coppreclad steel wire) INBEIEXBAL
CEURCENEREENT R SrREFNER K ST EE
PR GLEEN-IIRRRER L R NEEFNS RENS R S 08 R e
EINEREER aNE R ELE KERNENEE SERERTRENRKE oK
0+ ORRFHEEXSEIEEZRLEHEO - OXERF
| B R (abl) EnEpgesEsscNivEppNgErcEaN-IeR
R | RERINFREIEENGBLEESEEENES EREEN@ENEE2
B () FSEXENEEEERE (1)) BENSERS (1) BRYFRKW (2)
LBREREH AN KRS R ENE D2 REEE FE B (capncity) KEESE
S8 WEENRE : 1R




L e . Mo .
@4 (inductance) WEMKENES (BHNEBREE RS ) UNSBNBIEE
IS EREE SRR S S R e e S e
KYFELNNERNEBr IR EeR IR KRR LR N L ANTREHRESN
PRLREHREKREK R AR S LRl | FEX SREKR T EE e R
EENSEHESREE B. D S, FRERI+118

B PENCENHECHIEREVE N K ERERESREEEN ST
Bl [+ PR R HRER S SR NK S RN ERE ) R EENE RS
ON+X (77-30) BEIHHYRERERE VR - NS IR ENEREHE
ENERCESEE R NER T LR AR R WA LB NS LT

WEN-JRIEE (cosam) (WEE [+H ) KEROEENSnESEENS

LT T Y

B NE @Y (insulator) 1 E AL+ HNFEFSHELTE | Srung - $aeE

BESNEERNELSESEE NG EEINREEN | KrRExE&N | ZeteN



m@mﬁznkvmﬁgﬁia
aﬁzmﬁ@mzmﬁz*ﬁuﬁmm&mﬁﬁﬁmaﬁmﬁmmﬁﬁaz%mwi

Ll ll_

b & (R 3y i

il o a M

- .. g HL-

NI =

5 mvw ! ®

- - .T A

q\ |«\\ il ﬂ

il # &

&%

¢ L

K6 WEENE , mi



' R W i

FRKEER N B REEMNEE 4 RSO S SR REN BEE N FE R
BN BENEREE KEN N [ RV E - HERY )+ R B R Y HEE
MEBAR< HES SHOT SRR S ERS U EE R EREN T NERESE
N B.d.S. B REFENEESnY | B e SR FESRRT AR
g N ERRERNHEHER R FEE R 2 EERKRIERI [+ | E

PEENSETEEVEEEN K IXESHBINERERT - R R
PR HREMNERHT +EreeuaNeds [REEE | i+ Ry REs
R EREDHHIEN R ERRE U RN PERIERE R B N
®aEid
| H¥RETHEEENEEINERE RS ERQER NEBREE nE PENG Y
ERNE SEERRGTCRXERR ANEERIRLEE XY | EXSBERNE
EEREEE (28 | Zud | ) SHeB e e SR S E SN HEL NSE



SR KRENRERCL S
RUESHRE D @R RN T
ERE <P RRBN R EN LS
4RI | #85 | 58 (conduit) §
HIE | R (duct) @ENKER
BREENEEER ENE TR IR
LRED LSNP R KB TR
NERSETECRLERIE L
N EEEEN R TR |
0 & HEE SR S i T i N K R S e e

11| T NI @ -HE N H <K (manbole) R ¥ < @B A M E S h s
RIH WEENZE i

M R

®=:F




L A _.‘ﬂauhu]%, Lkl .&_.21._.&_1 !34“:

£ % W B ne
| SRPEIR<REEN<LKEEEagENg
. SERREENIRHAREKORKReRE
 RESsnRecEET R RS RE
] <ESEHER 1 ER G DR EEHRN
| BERIHIEE | 2R NEEEeEH
RENBEEECEEREN (SR e Rl
HigEE NGRS R R< e NHE | B
BaaEs
#1 s =
HiEE | @R NREE RE i EXmE
SN DREN S QRS

&ui..im.t.ﬁﬁ&iﬁﬁﬂﬁﬁﬁi%%i%%ﬁﬂﬁ&#ﬁﬂz_ﬂHEZﬁ%#Eﬂ

N
el




"%firZﬁﬁ%£$ﬁ+i@Zﬁﬁﬁ%é%%iﬁ%%ﬁ%Z@mm$+£$&Zﬁﬁl&$_

et e e = R o ¢
s ~: =

N Y R T

Eﬁﬂ%ﬁﬁﬁﬁ#ﬁﬁ&%ﬂﬁﬁ#M%EﬁﬁﬁéﬁﬁZ%?ﬁE%Kﬂﬁ&%ﬁﬁ

@ ] RE NERE EE R 0N S RS I T R R B 2 R SR

HE B R E NS SR E e S R IR HE NI EL HEEET £
RENBKLBRENIEDRE XL NERPEEIER AR L E BB NEELN T
e | oNEEIRENT@EY (cable rnvay) EGBHERN | BREE T

B2 SR e
BilE RNRE .
BEECENRESRLEERERr U REECERESRUERSNET SR
REFELRH B EENG EDES N BE
EEnE PRECENEENORRHENEEENEEOBRNT< RN BS
EEENEREREHNESCROREEY | ENSHE< RS E802 5 RSN RE N

-

REs wEENZE 6 ]



FERE . ATy K
1a&ﬁmﬁ%qsamaaésmaﬁeﬁmﬁ%ﬁumﬂﬁ#ﬁﬁ:fm_ﬁﬁmaﬁ
rizontal side) ( RITNEEE NEE KT ) #BIENEFRR LR BELRORRAN
HBH K FRIN IS 8B EQEERE (line side) | GEE (vertical side) ( &
ﬁaaﬁmzﬁﬁ&&v%ﬁzﬁfﬁmﬁ%isu%M%m&&ﬁdzaﬁmﬁg_m
BR (RIf ) NEERHKREKRNQHERE (apparatus sido) il E&E EN B
SRS REOQEE (umper wire) RN & BRELEE | 1L LEE | fulEg
FRREZRNUNEHHRE | WNREIER N

FESRNAE RS EEEERS | A<ERENERTRR RS ER N EL
RECEEREN (ntermidiato distributing frame) MK EKQ R [+ TEEEN
FEPHEL L NS EEE ERER S ERR N BE R BN NEEERR N S EX
NEEL R ERFERFFESNEESEREENDRE SN

1+ AEKKEERNERES S RER REE NEER T R EREX B e XY



s
]
i
%
>
.
i
<~ lone = 1 kse-#%:
e % .
&5 ! —‘-.‘d-g:_ S
SE LT > L)
|
[__'__,_’-ﬁ.-mma
1% 5
i Ry == B
- Fe BMEZR :
- :
|
HEFRF ‘5"-:"“—“——‘5{]49:&&3%-
: ‘ i

y
HB=tAE A 8 R



PRI IO IR TRy SO
¥ " e

= E oW B e

PED (HEERE) REBUTEC (QBELE) NEEFSKRER L ERER
UE EREEE N KRR INEE BT N SR E SN ERC S SRS RE ST B
EREERERL TRBLE I KEMNK CEHTZRERKBARE R L L
NESEEELCRRRETI NERRLEN (NERE)

H2WE &R IRLEREWHREK (rolay mack) XE@WR  (vepeating coil
rack) EPHRIEEREN (ino relay) RESHEH (cutoff reay) || ERLEE
HPRNRE R EEENE [+ EmyE R eaERnR S

BREE HUEEEFECNsEReSsERoNeeEsfeRessay
PP ENANERERREE S RN FEy SRR ERENEUNSSE | 34
NIE@R (storage battery) HERHEHNERDE EHPERRESRNEL | EEE
HEXE @ RENREEXSEYERER T u RN IESS REEr RHES R
| REESEEREIRERRRESE

L]

iy ol o o i e AL ER S O



S Ll o i ol e (S dﬂi—

E - EREEeRLRI NS EHRC KR NSRS N S e
| NEERE EEeENgs D) X8 (2ES ) BELEER L | g4 | 2eE
BEEER |+ IS S @SN NEESRET F LS [+ TE T+ L EQw
HEHRE NS e S B NGEN %% (ampere-hour) BB R (discharge
o mte) MK L ERRISREEBNKE (BNELE ) ERTEEERRE KD
RS BE TR ESENEERIBRNES BN ENE
EEICHPRORNESR | Dt BRYERETELEE R 09 NEd SR K
EE@ 2 BE S HN RERE (initial chargo) SENS (clectrolyte) HEKEE
S<@ENRES | ROK | - ROEBESRESKEEHREH (normal charge
mte) REEENIEEMROSNPEREGETREERFDRY | REEEK Hie
ERH R A S ARREND ($ERERE | - BLS) ERERTECERRS

de2eRRRESETEEY | %ﬁﬁ%@%ﬁ&ﬁ@ﬁ?fﬁﬁ UL
. wE# tﬁ__m,zﬂﬁ . n=|

e P A N e e L i T
e T T - S > i =i S ¥ e

3

')
e
i
i
..1.,.4 i
3
o




T & ¢ & BEO
EFEnENSE InENERSNGEENT SR SR I NES R REHE R | - <
| EENFReRREYH | - RESESERTNRPEN S ERBEREERE (2
RO EENEES0 - OHKO » | KBEY 2 i B MRS R KRS HIRER

mENREFEN W KSR e NERKQMUERE | RES £ B LM R e
(overcharge) | K%E@wxﬁ,ﬁﬁ%%ﬁﬂﬁﬁf%ﬁ#ﬁﬂ‘_%*ﬂﬁ | KiomisRE
BERERRAS MR EERLEERE | KDEERPEE FEENSE KEER
B IV S5 I i 1200 ) I 2 N S N RS IR D R B RN
EEREREIENRP RS HER L D+ RAEREESNR B AN D
B | REHEEHANREREECORE IR | SETNBEEN BiicE S P
HRREE SR ERREEASTHE L W NS e
| RERECERSEEE (mercury-arc rectifior) FRSRKPERE  (motor-gene-

rutor solik BN KR R VRSO HNR N E CRRRN KBRS S

[ D i o  dhamil oty




il e i e R S

fazmaﬁﬁ$§m¢§§kﬁﬁZﬁ%#maaﬁaiwﬂxgaﬁmﬁzﬁzﬁm
FEHEEAENROERANERPSENREL S | ERE | ESREEWEDR
2 SRR SRR AR L E R EREREE (commutation) N EEE H@
HHEHIRN RO 92 ik S e 2 IR K o T SR BN S I e
I MR R RIS DN D LS B Rt ] _
HERENKECRERNKESEREPREEARE] | RESRBEND#E
R CHEREEE | | OR111OX SR RESERERKE RS eE@REE R
EENERS IR S R m e p g < @SS R R K NS R R B MR
NREKENNEELErRIE (] ) RESSHEE (ringing dynamotor) (1) &
aﬁ%gwmﬁzvmmﬁﬁmﬁaéaaﬁoagaaﬁﬁﬁﬁﬁ%mmaﬁuﬁz%

| %) EE
ﬁ%%ﬁ&&ﬁﬁﬁﬁﬁZﬁﬁﬁ*ﬁ%_ B (umature) | BECOSEDE

wEe PEENZE G
...m"‘..‘.:.,.m_,.,..__ho__.......r.‘.ﬂ &hMVrN.,....._ v, _T,... Satad i o)



' Qm ﬁ : % 21]
EECR@EREPN | 38 2 KL (commu-

tator) #HiERERE DN UNTF e
BRESEE (collector ring) BESthEEHN g
RESQWE INSEETEN | HE (trans w/w i mm
former) NI EE B NE RS =R ULAJE &

B (NESIHXE) SRsnNeEe] | G
EELgwaseratNreNesers ol HRE
Eogesed g yRERe tpememy ¥ A ,M
%ZQJM%XWQ@ﬁﬁ%%%%ﬁ%mﬁ% % .gmwmm
EEERCREE NE<RENC L ERGE e T
eEReEsERRETEY N

@%ﬂmﬁﬁmﬁﬂ %w s Mt

B il .
Al Al Dl e b 02 R s b

TxE O mEeE T w BT e

—

%



e i s LA e o R et

~ aﬁﬁﬁﬁﬁﬂmﬁszwm 52%?@%%%@&

SEQERETEEEEE SRR 2
EERUNEINES RERNK EE | BRiTHs
hESNXERTEREEN C RIS RCKPEE
SFENRE N XGRS R a2
BRSNS
ESRE PEEEKIRnBEIRSLE
FRE S EERNEIR NG EE RERENE S
RNGEEENESR | DREadRERPRERR

mFREN EHEEROERE WRCRENEER

mm_wﬁxﬁmﬁasg%cix$¢ﬁ3ﬁa:
| QoENSEEESSERGESSNERER
BEE WEENRE

-

B

BIARTR el v,

+eE WA

=



it g B

' R W R HE
ﬁmzﬁg:ﬁ%ﬁzmﬁummﬁ%ﬂﬁéz&mmﬁwﬁzﬁgﬁxmmmﬁ&am
H S < i W B

ERVESRERENK e SNERERERT | KENBENS RS
OREEEERNE ) &
B ERRERBRHE : =\
&1 +PEEKN |
BEEAL | ¥ER
UCC O VRS i
e NERRIEk
R ERE (] )® 1. 4 I
LE S RS mNWB "wWé >

SH<LEEEE(])

N\

(by JEIZR|ER
-

(c) #% 3 a)ek
@ AR
TAE W OB OE B
V sER

B R #

K %R

.
a
&
L 4
. 2

o
@5



SR EIE (1) RWEEER (voltmeter) & BD HE RSN E BE H ULEBER
FEEREINENE G I RSB R EERRE! [+ E

Wi ScEEE

BIE SRERRER | |

Eg WEE Ewich bourd) QE I HN ESRER TN H N SEREY
TENQRL L BRIENH AR TYRBEE (mogneto switchboard) R KR T
amﬁ%mxmL#ﬁﬁamzaﬁ&&mwxﬁﬁ%agggévmmﬂoasza_f
FERREREISKEENINON SEREE | ELNSEERER AR | o
F4 | <1 I<URBEE | SEH R IR X G EEL N EE R e R

Eﬁﬁﬁ.ﬁ%zr#m%&&w%#Tﬁ%ZﬂﬁE%%ﬁxmm#%ﬁzgzﬁﬁmm
BHE WewER S




aﬂtﬁ P _ i

L i&&ﬁ%ﬁaam&&u¢ﬁ@ﬁ%ﬁazmaaﬁm

EXREENSERY S ETRE R QR | FEXH SEEREYRIEESY
yﬁ%ﬁmzﬁﬁﬁﬁawﬁz;ﬁﬁﬁ%mxﬁﬁ_ﬁ%%myﬁﬂZﬁ%mﬁﬁuﬁ
FrErEpadReEn g | grlasgveg . o
| EREeKRENHRERR SR | A
) e SHESHENSELEL NESREEXSNRREEML FRED
_@x?aesm&@vﬁ@ﬂMuogiaﬁzgazmﬁ#mﬁn&mwiﬁﬂﬁﬁﬁ
K | SrECaNE NESeEEL NEREed

A:vw%oémeaavaﬁggﬁiﬁmﬁWﬁ%@&z&m&vﬁt%ﬁﬁ%_
B PR P LR S RRE

- ( B) 8 (answering anv
_(N) EE& D (calling plug)



ATvﬁﬁﬁ$$Q§as%zﬁ&@V

(1)) AEGRESHE Lo Ne b
REEmuENG S : :

SRR AR e e K E
HERE KRR FE RN DEERLE RS
B N e NEY G

(1) Rk Rikp@QURKKELIN | B
 BREERRND E REFHHR NS BRNQ
L ERRESERREE kSR DRERERYE
| maxkaiElbsEsr ] seekkdsEng
L a2$xEﬁMu§@_ﬁﬁ?$amn2g%§ﬁ o
BiEe BNEESR

£

—-
£

wa|R

L= S - |




A m.:ﬁ ..: AJE..

xﬁ.tﬁ : .
ﬁ%ﬁmﬁ_ﬁtkﬁ&mmﬁ&mzﬁ%amﬂ@ﬁ&ﬁﬁ
BRI THEERE R s ENRER SR RER
Bk NESHEHREREU E< K - ENEDFXERE
mﬁa%%ﬁxmnﬁhﬁ%waﬁﬁEmmz%ﬁaﬁmﬁ
Pt SE S |
(1]) EOREh E0CECEEHREEINRES
KRR OErEn | ERXESRETINSREDR

:+xﬁamu&mmhznﬁas+nﬁ%xm32ﬁm,.

EoEk I EEENNEBESLE L SR
| g%yﬁxﬁnzxgxumﬂ%ﬁwmmﬁzﬁag@
RIS | e | BRY | QEERF Qe ERPREES

| WEER |+ REFEFETECKT RS RRI+ B

e il Tl s et g dnp gl e PRI o ol L e L A S

B ok e

+E O OEERD

,%E




CUEOREL S (R

ﬁﬁyezaixﬁan&mmm%mg;zm@ﬁ
ﬁ BHAE | EREELED | RRSERE
HEEEONSSRETERESL | 8
| E¥te<EcsSsshNERgEOoNg
| SERERAsEbSEESINERS
0 (1) @8 EXREB-INEERE
| HREERER BREHIENEEEe

EXMEREN RS S RELREER

BhwRH

. sEsEsgNpRfesdpes<es il
i NERFHESR | ERE£RMBERER
EEZNESEETEEEaFRIRES
B _ . .
| s PRWEER ‘ , i e
i i DR

TR ETFRRIOEENG




st Ak S et s g LR Ul it M R e e kN s L T e LSRR, B TR L e o L R
ke Lt i S A S AN B AP Sl s B Rl B R S S St L aang el AR 1 I AT ok R Sl k- ‘ i U

A}
% e
»

e wn e : NI s )
(B ) &R %ﬁég#&mﬁzmamﬁﬁ$ﬁ&m%ﬁmﬁ% SNKE
CKEEERPERHONEEYRE |
£ ENEREE DN RN TR
fRE RS KT e ey
EENEERE AR BOREEK
| OREEENHE DRI R
HHRER N fene B 2 fog
ERREENE S S8
ERRHIEMERREEENES
o E SRR | KBNCELZR
| BEREEER R RNE BER
ESENSRERELERQEES ﬂm#ﬂiﬁ%ﬁzﬁﬁ&xzﬁﬁjaz&m

PRS0l TR P TR AT

A R

=B

-

n=




T pamsdE
BRI | SELRE
wz#&%s+mw
RiksTdaes
H R NE R
o e e

RisxEEEas

HEERRNEE |
cERENgTes
R R RN
LN LS W
HIRE N kiR
i HOEEE

«

==

&
®
¥
®
B
i



il R AR T el e N SRRV IR AR EAE AR
il ” oS0 . e ! ¥ ;

e e e | i

: ﬁﬁiuhTﬁmmmﬁmf%ﬁﬁﬁ#ﬁimmﬁﬁ#ﬁwgﬁgmmzmx&zax
| SRR EWESIENGS
L EERENRE (SR

i

D) RS YE ORI

B
WA | RE DERRER KN A
| RRKE | BRE | RELEX &
kKSR REERE I RS S
B E N R Qe R HiE | n
KEFHNLECHBRURARE i

| gzmrmegeNzetiesae
| ESREKEEEE (party lino) N
ERFQENSERSERERS BT




L EERERKESKREE
FEELESRERERE

eircnit) SR REE I BN
E5 | MEHE ERERY
bEKRESEN | BEa
BEHSEHB L EL

o WEE ECHEES

SEEEREEY  (tranfer

| RESENK | SELEX

C RUIERENREECEER (ingle-position) RESERES | <EHEXE

N EEH Y | <TNeE | o Efesn R RER NS E SR R

A mzﬁmﬁggﬁé_AxEmmZﬁaﬁam&m&mmu:Aﬁéwz1¢%5+ww
| mWk | gExsdece

R A

R0
-~

EEa




i g e S st s el e i il el

-~
»

i ' OE R I
e mmg%@xw%mﬁz@umﬁ%mﬁz%ﬁﬁmgﬁgzw
C dernElEcprEsNssfeadBREERnaR
$ 3 (transfer miﬁo:voﬁ& P BREERSENTE /R

SRR SRS W R R QN
: BE EXTOKREENSEXHERE
L ENgR  SRHRERNSE/HXHERERENRen
i_mﬁhmvﬁm%#mﬁﬁau@smrﬁﬁiﬁﬁz$ﬁ

NP REHERERE S KRE R

FURKEEINESRESHINKUEBEEnSTES
FUREED B RENEE S HEE R KREENErED
R E K KA SR R R N

B VERKEL (F) aNEtreE NgEdn

KE
sy
MW{ \%”
AL
gy
o

+-tH

Ji 3 O A 7B

#



zam&mﬁmﬁmmgﬁ¢afﬁzzmaﬁm¢mmﬁﬁazmwgﬁma¢m?z
£

LY ﬁﬁiﬁ%ﬁﬁ?ﬁﬁ?ﬁm$ﬁ@%nm§mwkﬁ14ngw$
Pl B NEEEOE RENES BRI < EE K S SR < E D RS L ENER
REPEEONEHY | SN SET! KBS | SHE (ip) | €2 (leove)
B« XS YEC QREE LN E- CRERE (tp spring) v QEF- Q2B

GEMSRESER IREEN (HWERI+VE) XHNFHEEL#PIE<ED
&%awﬁg$zxwmmamm@%ﬁﬁ?ﬁ ERENEELS NEEE R EEY
R ER RN ERE N PR E< R NS SRR T N S8
BEN B0 o SR HERES S TNEREUNEEEARNLE EEE SN
BENEXQRNEHE N SN S P DR AN RN E X L RS

iﬁ%ﬁ%%,ﬁ%mmﬁmﬁm.ﬁ%ﬂ&ZﬁEWﬁé%%%ﬁ&ﬁ&ﬁﬁ&ﬁﬁ@ﬁﬁ
. ®ew mkweEs _ | R

-

1

1

7k

ﬂ 32( g‘t 3 ﬂ%
J

=

LAY TR TROE S el L 2 T WONOREITIATS A Sy ST O SR TPy Bhd) B g e R T S T



Esﬁég

..&;wa;m.,_p _ e L
| S RERE R AR EEENT

mw. Py H=4AM B W , i
W, . Pa MWW EF Pc WP EF LK. #m®a .

.. R.EK. 3 & & . C.O. R R S A

o _ 4 i’

3 MEHES BELPEERLENEREE (BEENE<ENEDSSHT

7 ﬁﬂﬁvEALZWDW&%%%%E+%IEﬁ@%g¥2ﬁ1&&2%ﬁ%%ﬁ2§_




el

T GESEARRRTN RN RS ST R NS RN RS

| KRS0 BE SR RAREEN B EREREINERS R VLS H e
- )
b ]

TR e

o | _ BHISREM
i ; WE AW REETRND

e TCWER




. , @iJJ;Efcssﬁ:is:
A et ks Tt R il S NS
FAN x W LR T 1y i Iy

TR S 7

REHEE YA A : s

EREREXE ﬁﬁ%%ﬂaﬁﬁﬁ%%z:ﬁﬁt&im:%%ﬁ%z#mﬁﬁﬁﬁm

BN CZ%ﬁm@aﬁz%%aﬁmzmﬁxﬁﬁﬁéﬁﬁmmzm@wuﬁjf%ﬁ
Pl W BE P E T BN RS B i

BnELE ENNEERE %zﬁﬁmﬁaﬁﬁnﬁﬁ%.ﬁawxﬁﬁﬁﬁ@&
R R E E%mmxﬁwﬁzm%¢% HERREEE SR SEEINEE R
%%x&ﬁ%zmhﬁﬁ%m+ﬁu$ $a$ﬁ¢zmﬁﬁﬁﬁmmaﬁzﬁﬁt@m
EROSSEOE NN SELNKEE P RECRET NEZRIKE (C.0) INE

NI R NEE S FERRENEE S KNESERENESETRARKEEN
ﬁET%%ﬂ%%ﬁ&ﬁ&%&%%ﬁﬁ%%:AZ%%&%&EW~A%%ﬁ$Z:A_
ﬁ%%&%%%%ﬁ%ﬁ#ﬂﬁtﬁ%ﬁmﬁﬁ%wﬁﬁ:EKﬂ#ﬁﬁ?%Z%W$%.

ﬁﬁ&ﬁ%%#ﬁ%#?%%ﬁ&ﬁa:ﬁnﬁZ%%ﬁﬂﬁﬁﬁﬁﬁﬂ%&:ﬁ%_m

| smadpsemigvad Gk s

-



Pa }ﬁ f\sii.ku.'nwlwn :

LK. RK, 1
- ] &
" M 4 e
“ | _ __. .
| e
TAT A S R R R T R T % s R Sl -l
| AR, S et i .1-
1
j A o
8 Sy
(1 il
-d »
il M
{ L 4
TN+ E MAPHZHR

IRNATTIRITST. St A N ey A EAR G



i b

xntﬁ AN, e %0
£ ux%&ﬁmw@m%mﬂma&mﬁﬁﬁwa%%ﬁtﬁﬁﬁﬁﬁﬁ&ﬂ,
szEmﬁa&&wZ%ﬁ¢%ﬁ&gm#ﬁm@ZEWETQgﬁxgmwmwmh
\mzxmagmﬁﬁ#uﬁagw%ﬁmnm&&g#uu&m&&%zamwﬁswa
_$mﬁzm£ i . _ .

ﬁm._lﬁ. HIPREE

#1E HERHUOENRY
;ammmamaﬁafa_ﬁﬂ&ﬁﬁ%ﬂﬁﬁﬁZ@ﬁ%ﬁgﬁ%ﬂ&gEg_
HPERENSREFER K NEEE RA S LD SR UORPENRER | FRL |
WEEEE S AN YRR E AR O NE S L ETER | KRS PR E R
NEEERELH RN EHE DS HE ST R K RERELEL IR BEoNEE




EEEEY SEEI RN B IS R RO F oS KN E R R L
EERENENERER KB S CEREEE R KPR SR E R S B WS
FEEICHEERANECESK SR | BREEARE | KRNCLOESCE
KENECL oA EQEENSNEIEn @REN | £XHePRESLOENS
SEET | AEHECNOEENSLRENEKPEL ENLEEN RE LN Siet
TENE KPR DK O ERE RO S YR RO S RER ML
REEREEENHEEEHONCRELE RERTCRY KB TH AR DL O RE
FRSEsEREENERKERE | _

| BRI R E D E K @R KE I P RN R 2 N

| RN E RN N EREEER N R R E L W R e R
\MEEL #X Y HCEYH S A BN RS ER NN RN < O NE S S
EﬁﬁzmmﬁﬁeﬁﬁmzﬁuLmimmm¢auﬂ%aﬁemﬁﬁaﬁﬁumzﬁ

S.?ﬂ. HEEEE . : ; ! 21



R R e R e N e D gy e A B SRR L el e il s o
LAl 71 el SRRy Lt e Y\ ISRV Lr Frp i TPV | PRIV ROt * Rany f ; ; s 0 5 -t | t

' ot e £1]
FIERHEREC BENESR AR SN TR R L | RHEE HREREE (pri-
vate exchange) FEEFEXEE

BIE EXSERER

ELXEREENRER ELu 0K E FERERBUBNERKEEE LRGN
%Emﬂﬁggﬁﬁﬁ##ﬂﬁ@ﬁZ%ﬁ&raﬁuwaﬁvaﬁ%ﬁawmm%&m
1]

(1) fEsns %ﬁaﬁaﬁ%ﬁ%ﬁAaasag&m@$n:mxaammi
EENSESTREREN+8E | DEXLRKENR BT+ | DRAFEN [Re
ERREQNEN | BLEDIHESREINESRCESN KERNEE (BT +1]

E) tErsreErgarsegs dee< SES NSRS T NER EE
SFEHEREREED (amp jock) BRLBEEONLELE | BEONERRIE
e (pilot lamp) | BN HE A e 1 N E N DN R RN E NS E O D



| RRESEIORRENSCRRENGE.
PR B L SR BN :

(1) B e ExuEcassd 3 :
 pmRf s (upervisry lanp) ¥8 § R
T SRR NRKEERREESKEINE ® | &
| SNEECENIHEEH RS ELERE 8 .
| ENEFE YR NEERRREENR L A
w KEEERETES | BaTupe] |8 ). E
w g ] | WERERER | [ GNEHE &
| RS ERRRENELXeNS R i 4

ERNKEIHESEEIURSHERE
EERERYNEERERNES
HiE HKEREE

; _ o
gyl . AR o e 4 yi ity
L 3R Lt BT N et U il M8 g SR LR



Eﬂﬁiﬂziﬁua Fr it it B e S el il Ay Bl S0 b ek Wt RS (i AR R e

o _.%,b;‘v&_
e % .__ PR | X3

: ukﬁm&&mﬁﬁhgﬁﬁﬁw&zﬂﬁwagﬁ@%ah REEEEE N
| prenst RS NER R SR DR KR EREEN SN
L omE mEHIERKERLE 0 o

| REEN | ERESrEELERY 1

L RERESSESFESNERREE m
EHRRERTOKE LR K =
BEESrECEREEONNE | 8

| ﬁ%wm_ﬁmn:ﬁﬁmzmmm g
L EPRPRHEFNERER R 3
| E@im¢m#ﬁﬁmﬁmﬁﬁwm £

RE O NSRS ENEER @ .

_ﬁmﬁgmmmmn2$xmmmm_



R S e Ty N

RN ) T CPVL DT AN e Ty

R 2 R T o P E Y e S
| eredEseErsResrsErds pegtrENdeEE snsEinE
CEREEHESUNE | PEEWEL R B (HEEN | oS isutaafeEy
EHENEETSAEREEE EEE KRS NS BV EX K KEIREERE NG
B EERHBUREE R NERUIRKE IR EREN VAR ER NS E RN
RELEEE SIHERCEKLPREENEEETNDE< FRERHLRE
ENED BEU SRR KEONERNEE R UL S E RS E LY QE O NEE
EIER EH R (line rolay) NEE EREROELH ERHE L RENEERZ 51l
SR P EE R LR SRS R R N L S S RN P RE R RE R
SELE SEREEE (it rolay) NEBHSLER | BEPESS (YR H
#) ERESER RN ERES EEER SNELRSELE | B je | pEnss

BESSETEL | ELNREE | SELNEEERERY | RELREHREENG
BKE KWEEE KK

F



DT e L, I Pl AL e BT I W PR .

K

c

]

=t

——

-

T
| , ' -sul}—!f]:n ¥

s
gl b!h_ﬁ BJ

|

T S




ISR TR

SRS EPREN m A
FELRL@IN HEiEe
| S e i
SEEECEEE ¢
SREEHENE

m%ﬁ&ﬁ&%&tﬁ%%r%E%ﬁZE%M&%%%&&Zﬁ%R%E&ﬂ%_Eﬁ
Hir EUE<NHERRES SR R RETED 3 HE 0 NBEKEERRN %S
&N
#%W#ﬁ%iﬁ%Wﬁ#%ﬁmuﬁﬁﬁ%ﬁm#QEZEm$ﬁﬁiﬁTEE%
E&%ﬁﬁZ#%ﬁm#mﬁ%ﬁMMWE&&Eﬁﬁﬁ%$2%ﬁﬁ&m%m+#%ﬁ

iZﬁE%m+m%k?2ﬁ%ﬁﬂﬁﬁ2&$m%$@%2§§%m%iﬁﬁﬁm#%
BEE FERER £y

) - 7 i .
i e L s | A .m
LS O S Lt ALY B A g A (L =T A TR AN Y AR Y R b e



 emwes : . K<
NE| | Bi@E FECRRESREN | RET
T+ R RS S E B O s
RS- N@E NI LR NR RS- &8 5
BENERER R I B LSRR 5

E<EOERKEDRo « NEEDE (BRE 2
NNRERURR) SERSKaNseEEr |, o] 2
aeks danm<ar NEdesEK e%ﬂyzWM?m
BidMgERradEnELINEmEaEE P o 2

NI ERED B S DR gwE S
AZ%%mmﬁgw%ﬁ%kﬁwm%ﬁﬁzg =
REHECHER- NPERBRGRIERE S i g
FHIBEEM MR LK ( 2EEPE (8

ef=dFH
COomsE R IVR IR B (R R 2D
o M W Z B
(1) My ae B i B AL e

-~

(2)Askatmie 2l AEBmE
{1 gk Bk 5

/



2ar T =R oy

Pws | SeIEKEERE SREIN2E R I NEERELENKEE SRE RN

wRmg e | @S RESPREKERRN)

Sy ERTizERRENSErNE XEOREERENERREIERLE
EN S P e RO R e R B N E SRS SR NP NBE
<EENEDSREENRE RS EREEIR YT EREL SR RMbEE
ML NRENS SN R HE NS H BN SRS N H SRR
excEsiEEes TEE REREREURR KL RHERERNE SR EN
NED P REh NESRED NESEER SRR SHFHRNRE T ENREw
RS HORENE H R E R R SHRE R c NESHEINRE B
LR e NEE T R RS NE BE - EERENBENRLKBDEY

-~ -

EE R NS R BT 0 8 K S BN R H RN ER R R SR
gxa S NEERERERNER N IR « SRESTISso HERE
BHE KEWEE D . %R

5 i A o | P TR
o e Tl b e e e L (o2 it o L LA R ) R M T A o i



AN o TUF AV, T B Mgt Pl e S sl L A G
i ek # ofy il ke Ml TR TS KE R Uik SRS AN I - ) gt
A EE IR e TR [ " P ; ’ A albe: Y A5 ‘ 0
o T Y ’ i ks o SRy . \ g v 4! A
L

7

T E @ 8 0O
B s eKrERNE BB R DR LR HNHE D e uR L 4
K RNIEER - SENE DR R SR NEY D BRERE SR HPRE
HRXPY | SUKBBIE N
BllE BELEORRH |
EE SURANEXKEREOKEEN AN EESELK S I PEEn £
BN UEE KRR S B O R RN 2SR S E RS RS
HKEYRRENBTE | HEHNRERR LR ENSERIEREES R SRR S
REE (transfor switchboard) HrEX LERETE | FRITE | <IYNHERR
BENSR I E RN NE SR i N 4 R F R RE Z(multiple switchboard)
ﬁﬂ&mmz%%ﬁxmﬁaz§%?ﬁgﬁég#ﬁﬁﬁiﬁ&&nmﬁaZEﬁm%
B D _
KRR F B R o R R REEREHS (section)” EERWM IR



T KRUSERKENMELHSE (operator’s position) || HEHHK | SBNEEEHEY
| EEE | SENYESRECEXRERANECEREECLRE | BEONEHRE
o (multiple jack) RBEKKEENLEE | ELf | S EOLEEXREEDESE
NE SRR E IS SRS U AR E NS CEHE QR B E O NS N EH

| | B KRR EARE O NSNS HER EHR S | EREEN S ED |
| feerees nErEnLRE | FAREDS | HHREISBERELEE
‘ zzﬁﬁbxwmza%ﬁﬁ%%mmrmﬁ,mﬁgﬁ%mﬁﬁ¢ém¢mﬁn_%gy
Laus B ENpE R R gL KB nE DL ANKEHE RS HRY
AENIEESHS | KEPXH0E | BRENEEEHEEISREONERKE
iR EE RS M EHE P ERSENIEN [EHESINIEN [ EyiRee
meEENEEIREE R Y | EEEREONIEN S ERRRENERRE|&
N NSRECNEUNSCRES TN SEE KRR NS IK REREUNRERS
BiE KERER ¥l

; .;”,.. y i a - B N ..... L .| .- g W s .w.... ¥ & .._W“,._




oW E | | Pl

PEOFEREENAEHSYLRY | SNEELE S ATRGERSET RYEER
PREEKEENNREIRTS M

BREE N B B i NERE R R L N S E N S N < B
REENESEERH DL | NEHLSLLORRERIE XY | Enknsy

| HERKE ORI RSREY | 88N | DLESRRRIRENSEERK
| R SRR HREENELREER AL BERRUNSS EONEEN

(SREOKEES ) BrEONESF KESHNFERERYEN ( WBERIHNE
HE )

UEES FURESE | ASHEKYESRENRCHERNEERNYRED
g LR ERER O EERE TENEER SR BRI @ ERE NN ST
FNEEEONARECENBRKNERIELE (K EYIESHNEREET) &
FENEERNEENEEH RN R EE D R R E RS SR N R RS SN



SRE L NBKINEL SNRE VRN EL NES RS EaS RO REREe |
BREETENERYREE INER | FIXEHECELRE (busy tost). NEE
| ERSNEEERE | EECEASERENERERIRLKEENGRAREDR S
: EONERTESEHEKSOERSEOTE SERORNEBENSRE kI ST
| R EENSEIR K SR E@ERRHSRE SR NEEL LR KE
| S oRE RSN S FE RN R RSN B B |
(4] NSRS FERE%HE 2 SR EL SR EL BN TR B NE LK
FHAELRRESNE (B4 NERFLEsRBagudsrrEseEn
| BE< S IERER e ENSREONERHSELRRE ENSEX TR @D
aggE=deosEfenyureson raekussnEzaguei yar
S S

RYRKPREBENEY wi&mﬁzmﬁﬁﬁimﬁiﬁmﬂﬂE#EZﬁﬁuﬁ
g1m HEWEE ki 11 :

/ . o

o 'y k A R e
POREA it S el A e 4oy B .m.z.b_




L R EERNES NSRS AR RS | < BN

i Bl etV s (el s j... 4

L e by ¥ \ A - -,

W wE o : B

B KON e E O S RS R E L AT S I s E oS ae
+u@_mmﬁﬁgwﬁz@¢v&:+uﬁm$zamxm%ag*nzﬁ%mmzx
&awxﬁﬁiEﬁ#%ﬁﬁnzaﬁgi%ﬁﬁﬁ%ﬁ (order-wire key) N-HE | 4@
BN E TS IS B

RELELEE KL VECTEUE | BRAREENSEREE YR Ke
xxmzm%mamnmﬁﬁmwﬁ%ﬁAgr&z%axmmamvymzaﬁﬁ&@
WRLENEKRE WS (repeating coil) BN ( RFESSE) BREE | 2 | NL®
Bah L R | TN (voice current) EESLEESHN | S22 (ERE
REER RS EPEEE BN R R < EE TR E RS T &<
RS TRAREDNIGENEE | E2H D% )

ﬁﬁﬁmmaﬁfmnm@;§%ﬁﬁﬁﬁﬁmﬁazaaﬂﬁm%mﬁﬁﬂMm

T BPT s Y N ey




HHBREE R R ENRES e 0h NE<RE) FLER [ 2ENYESREONER
| EEHRARQ@ENES ( SCRE<KEDNZhENESNCER K MBS HHn DN
¥ ) RESHCEEESENERR R BECNSEHER (cutoff relay) NEEE
BRI AEEEENERERLNES NS RPN NEE (SESORNLE EK
EXEYEEnON [EEE) A NS eEL SRR B B EEo N
SN E NPERERE e R NS N R S SR QR MG NE
KPR E R R SGER S - # SR TR e NELE |
EE SRKSENSEEENREKER MER IR FERNEE LN | RENSE
KNS MR EEILET NEEKEREDEOREERHNISEENNE B # @ i
(EARERENE ) RENLEPENES (PE- CERORNERNEENHAKE

)
gﬁ&&ﬂmm%z%&ganﬁaﬁMﬁ%mmﬁﬁzmﬁg%Ziwmﬁazm

e #ttﬁm : i



| L

R W B

REONEBREK
= [  NER
TN ELE DT
 BENNEESE
BIRR | ELER
| BB DR E
ER | SEgen
L B
RE (RSN
%) Ba@ENE
R g SR B
NESRELEN

b

o

B2\

I

et

£l

=

NEERE

Pa
—r—




Uy

e
e

o,

ERE DN R FE o AN L E R B RSN HEHNBEENE
SHER DN ELNNER ST VEEE SRR KE SR | REDNES
SEENRENSEE ST EYESE EAFH RN KB EDS TN ER

UER RSN R SN EN S EN R W R E B K E@RKE
BRSO REEHENLEE AR AL RO EEES R B iR
O | EHBHNPESHERE ONDEFECNERFABER I QX EERHEE
GERNESEEE KPP PR RE e s b TR ES N L
U ER<NBEESRNERT KRN QEE R EET EE s U X K B 2
(B OEFENY ) ¥REHENENHS XS Qe RS ENEHiEHe B
HENE EREENKEE g 4REEN

HENS NEEREE
£ kEt<O ﬁﬁﬁ%ﬁﬁ@lﬁ%&% mﬁﬁﬁﬁiﬁuiﬁmwﬂ?%%ﬁ

B HEREE PP



O W R : P
FENPREYEREERS B4 FRQN- SRR HBEND 0S8 | @iEREL
B IR NEEUR S ERENKEREE | EHE NELR P RENREY
ENHEHHEE SR DRRGEE S RENECNENEES E 8 E 8 SR NEEH
FNEREEMKEHIRENED L FREEN HEENQREFEE  ( intoroffice
grunks) HEERKI-NYN

zg&z&&mﬁﬁ_vﬁu%%@aﬁa%$¥¢aﬁﬁﬁﬁxaﬂz_mzﬁa
FEELNDIREHSERL SENG TEEXBEECE (1)) RERENL LN
| RN YR E O REN PR E Ve RN S < EE B R E R B KE
REEXFRERENKEELERERRE (1)) KERNSHESE | 6 | LR
ﬁﬁ#ﬁ%&%ﬁ#%$ﬁ%ﬁk2ﬁ%ﬂm@mﬁzﬁmxm%mxﬁﬁzaﬁf@
KEMNRERERANEHRRE X EEREHCD | sXINEE T Ex

R ENE KT R K %%%%W&%m% m&%ﬁﬁ%k,z%ﬁ.m..mﬂ HH

o B iy B R,




T emnsmien derEla HAREe A EE AN SEE RS IR S

2 QREESHERENFEEKEFGE# | Q8 rE | qBeiy
FERHLENGRENESEES | LSS AHIENNNSER LSS FFNEY
ERERS SRREHEN | S5Ler SENEQE IR FEIER FXHDAK
EENENEEIEE R A ENERETREH < REDEH | QIEHEEES
NEZFE<EINN LRNIRFEESQRENL R HES (BT HEF RL®
SEEKEERKE | SnlinrrgarRkess axErRkeREn)

N b R I N S i NS B REH (A, operator) B! JEERR 4
NERERE R (A, switchbiard) H ¥ FHOE B REFHUN B RRFHNERQ
HREES RN ENHE R H LSRR S [ FEHIESTENEENSEE TR KL
&ERLRE | ENE (B. switchboard) NBE KB EER 2 NKREKYerBED

.zéﬂﬁﬂawn_mmﬁﬁ%mzmﬂﬂﬁmﬁ%ﬁﬁﬁﬁ%a&z&%&%_ﬁ NS &Y
L KEWEE _ : . P2



mntﬁ e
(B séaavxmﬂ@a%mﬁsm&ﬁim?mﬁZ%ma%¢mﬁawawzmﬁ
_@u¢u%ﬁ@ﬁﬁﬁzﬁ@mﬁ%»aﬁ%ﬁg%%¢ﬁ&@¢%¢m@# LEE
s |
’ ﬁﬁzaﬁ_zﬁm%wza%ﬁ#Lﬁ25w¢$m%uﬂm¢mﬁzEmmz
EENGExENEIRES B EEi B RNEERRTE KRB S L EREY
FERENEANSERS
EERKMRENEEE IS EFSENER | SRS xe gnxNFggendy
| FEFES B CERECENCENASH L BEENFFENLE | S2HLD
ENNEEE | BERTEEEOREREERRNWE HECRAGH NS E 2
FHETERR SN FRENKENNERSHREN RN EEE AU SR RENCE
EEEENENREDPE N E AR ENE BN AR T PO NS R S

ﬁﬁmﬁﬁﬂ&mawzﬁmm»Eﬁ&ﬁﬁﬁ2ﬁ$&%%ﬁﬁﬁ¢%ﬁ&ﬁnﬁﬁ&f_

ST < o ?-.‘..r?)l




\

BRIEN B R N A S é%@%ﬁﬁ&ﬁ RERHERNEE
FEERE AN EFEREREHEENS S HEX R RE IR NS RREK DR
NEZEREXEEVEN | $E4 R BHRIBRNEEVRHENL ERINE
EEEELORHER | PSRN (FESNYONEY | HERT R 2EEN) B
m%xmmwin%mmmmmx#%amﬁxmgzmmmﬂﬁv¢zmmg%xmﬁ
<EEHEFEEN RS RE O CEER IR VL OEEEEE £ EE R S ER
BEEENSPBEENE SR EENSREICTRE<NERE | SEBHBY
AR ENENEHRERE < E N KR E SN R AU NG E FEE NSRS CRED
SREREVEHLNEERNETNEENERSE I RE | ERELPNENELEY
EXNES EHELR DN R RS RO IS R R e X TN E F ST NE LTS

ﬁ%&ﬁﬁm&&ﬁk% | BEE AEmBm,,H.EE B KK RENE LR EE LR R
B{H #ttﬁm e %1



 pNEEEEERes@iee BN

.

' % ..m‘sm ...., _A:
RELEEEVRHREC ST BRN | [FUE RERE SHREWEY <¥iEsdn
B E R | | SRR E SR R HRE YR SR ST R R
REEEXAHBRTREE PSR YR (KRBT ) FEFSREDRHEN
KEEVE 2RI HERETNEREE VL RN SRR PR E0y | Fags
omias N

RICEENR HEOFEEER R S HEENEHRERBREL IS
NEREOSEERE<R | $LENEONETLEEED (busy back jack) FEEE
ONREEREE | EEEENRERECHINESRE [EHS | BY | SRkEE
NENS | BESNEEFFEE SR ENBEESH SRR ( SIRQRY ) Nkl
e FRER (HUREHN ) NiEEREI<RoE TR EINBESETEES
FRHEREEN G T BEERHEL R b REQHMTE HIELNBREKEHE




KEHENEFELT LANBEQYNE ANER Y | K@i f R NE
F &R IRE D H SR N2 S E e B N R 5 s s =3 :

- mER e
&l ¥m ,

WE@lE (automatic telephone) REBEFEWEQRBSTNEELmERL 7
#CERRKE TR E TS QIS HNTERER KR E SULERE IR ER
UK+ ERERREES K DRERNNERE D RERER LB E<HEEN
BF LR @B NE S 0 L SR BN m <N BB

ME@HEBRE | K YRERmEER (Connolly) 2R (Mctighe) & i R

¢m TS REERTENEEENNERR] ] | @ REHNEESEE Strowger systom)
898 TEEEEN | ‘ < i

]




»

' E ¥ E < E
ﬁmaﬁaﬁéﬂaaaﬁsqgébgvzmﬁmuumwmxﬁﬁzﬁ_mem
(1) 1 FERRE ER FLAREL SQRPNEIRERUN EREREEE B |
@EEE (machine switching system) LRKEERIE 4 ( | ) EH (rotary type)
(1]) @& (panel type) REIPIEK | ARG NESERESETSLERE -
| FRRREENEEN | 2] | RS EUENEGE | ARELYEE RN ES
EHERE K mRel b n DR SRR NER

ﬁﬁ@&mmmme@%#ﬁﬁmw&%:%@ﬁﬁﬁh%@mmﬁﬁﬁﬂ&&z
ErRE A ENECYSEERNEES CORENSEH | KERFER B
ﬁmgﬁﬁzﬁ%&%ﬁ%ﬁmzmmﬁmmr§%3$¥ﬁﬁﬁﬁ#anzaﬁmﬁ
S IFNEEUERENELERK | ENERRERIRYEEREr LR

amﬁaw£%2ﬁﬁtmxmﬁ%ﬁFﬁnammﬁ%ﬁmmM%mmM%mmm,,
RSN R E U R AR R R DS P E N




BlE 24
CEREERRNEEL < INEE RS R b S e E A N g < H R
NEEREHESE 2 FENEEQNASHESHEN QL REL L SEH FHE
FENERENSTERENSHEENNHENEL | BERANKE HoawRd 2
ﬁ%ﬁﬁ_ﬁ%mﬁﬁgﬁﬁisﬁgﬁmMEﬁ%L%%%mﬁ%E%_%%%ﬁ%m
TEER-REPEFENE REE IR LB REXRENSERTPEET SRNC |
YR RMPER  RER VR EENEEN 20N SRR NENEE | PR sy

EEER

amﬁﬁwmﬁﬁzmmgﬁwmmAxﬁﬁﬁﬁﬁﬁZEmAxﬁﬁzmﬁﬁﬁm
EXNE | BLRRLETESENFRENEERTAREELE | ERESY | ERN
FEHEGR RN HE ERERENERRHECENRE | BERR B E4RIE

ERFEENZERENESLOEEEGEREERITSEE R | HEEFS4E

go# cawsEs 000 <



T B @ 1B 45
EERQFKEEKE | FEEKERKATCRE LT | DELENESERE KA
ENERCRENFEEBENEENBELN AL UNERS BRI R EECRHAD
MRERENKES SR | SEFRIRRTDEREREN- MR E2- hEERT
DR EEEN TR ﬁ&ﬁ%ﬁimmmmm%zaﬁaa_%ﬁaﬁﬁ¢%ﬁ2$ﬁ‘
RN ESEHET DB RENRRDDE | R BGERR | RE 18 % 8
(Ist & 2nd selectors) HN(H ] iuﬁmﬁw.m.m”mmmm ] ﬂmﬁmﬁdnm ) %Eﬂxvﬁﬂmmmﬁﬁ
(comnectors) HNEENLE | f28ie | $8 (line switch) HEE KL ERE
REEEERFESNHEERS | ERENSR - S EEENGENEL BTN
BENNNSEE | FNH2 | EraNEENg BEELBRAENREER B R+
SIERTOEHERBEY (ERCINRCENE ) RENEENXERRARNE
FEARHxEE NS CENELSENEES TR S TS QN LR EF SRR oaHx
ﬁﬁzﬁm@amaﬁzxmm#§¢Mﬁﬁzﬁ@gﬁﬁﬁfvaggazmﬁwwﬂ

I
s vt IPKEQE




31 i i s . n -~ o 4 , Lol . on N
: ﬁﬁﬁﬁwﬁ&ﬁﬁﬂm%ﬁﬁmXﬁﬁﬁER%%Z&E%%E%WEW%Z%HEZ

SEEEMIRR SN I EEIEN RENN RS I EEIELR NS
Blls sfags

HE PSSR IS RET SNSRI RIEQRE (clling devics) HBIER
EXR | ME R BE NG EEERXHE (master line switch) HRIRYEE

By TSEPEEINSEEEYEERIRRREERNKES | XEsEnEx
TENBEREIERE | EROSEREESRE K RS N RS ER
BEHREEE TS AR OBk e ERNc BE RS r G HEK (shunt
springs) EQIER | RELSELFRERNIDREN | BESBRE TN EEK
SigNNEENEEEEE | S KE (cam) BEYS ERERESELE (impulso springs)
EEEOHEONKE S S LR INS E SR R TR D N B R ENESE

NEHERKENPEENEEREEHSNELR | ELEE K | IRNELBES
BP8 TEEEER %5




_ W i i e .
. REWEVLEE S DENHEE< N FNSERE EORE W ELEX (stop) @I

| EACSEWESESHEEKRIVS EYRRERE | REN | RTETLRERE

" |
i o
! ;) R
e B
8 M8
i = o P s
¥ £ | &
k & 8
B bid
& g .
& =
A i &
E - &




& RFEKETTE | REFE IS E TS SN ERERNXERINEERES
| NEEUREREELOSETRE | BEKNSSENeRERENERELEN
. ssmdsemxesisdey u
; C OEER uEEHETSREENAELELNAREIKTESEE B KD E
L RENgN | SfemecE e " S
IREBANHEH (B
=) QUSRS SEENE
LHHIMERS (| ) S
i PEREE N - ER
TR EEERBENE (1) =
e ?,omsg bank) ( ﬁmﬁ x B, %
NegesESearEy A T
wyw TawEEs . o

AR 2B




kv ay

3

RS

R WE Ve , RO
e +ﬁ%uamw%_ﬁﬁﬁ%&ﬁTﬂZ%ﬁﬁﬁcaaagc S ERKE N
FEQHNENHE (HEUEQRE | BELR SR CESFLNER) (1) @
waﬁaﬁziwvﬁmﬁﬁawﬂﬁaﬂzﬁmazaAgagﬂaﬁgazzma%
®a (rotary Bmms&:_ﬁ.%ﬁr?ﬁ_ﬁ (release Bmmums

HERNSLAQES (SELE-RE ) XS [HESEs NERuE TS
BERUEHERCSE EREENES RS RERSE L | EREE SRRy
EEEUCE LSRN IR DR R DNRRE PEE NS EhuN s e 4P S
HUNBEMCUREHEQESREEN | ETNE SENEE N EROSHEsN
NS RN R E S RS TS S W RS N P B E IR BT Sl N
B | ENESNDEERE | $ENFEENY | PRI ELERERI N E g
ﬁxzﬁ@&&%ﬁmﬁwﬁmﬁzgﬁﬁﬁﬁmz§%ﬁg R SEgeppem
FEUSL RSP SENNCE BN HEENE R (ERE | HER) S K 5



gE g (SeE ra) segepnde | gNmgRs RS
ERBLR [ RNREELSNHERAHEENS LS B mwE@EEHEEN |
EACTSREIERER | VENFEERNRCESEL B H S RRERES Wi - | R
NEER ( SIESE | 285 SEnREREEEN | RER (BEEE | KBS
Z ) EmNBmERNER Bl
(1) pBENEEEL &8
(1) B2 | ENFEE S ouice
() TERENHBENSE
(N) ESEREES N EIE R4
(R) BEREINGE
(k)RR | EEsoatuREERN KD
(R) BURKENSERENEN QL ERELE
®98 CEEEEY K1 !



il i bbb o b b e At R et At e - b G ittt 00 4 RS R S B i R S
A [ VRIS T - BRI 5 Al hvels A WAL TR e o o b e ] Ui O S O AU ) B Tant

C e e T T _

O (m) EpEgEmme |8 _

SR AR (R | E) NENENSR K EELESES K HKE AL
A_vmﬁh:Vﬁfmnzv%maﬁ@ﬁ¢ﬂﬁﬁﬁ%&@ﬁ@%maﬁmmﬁma
HcFEREHESERT :
AR ERER SN
IR R RN |
B RN S e |
mHE | RERTHERER
& | BERSEE | RIS
, EREN | MPEENERFEERIEES | ERgEfie | KRERREMENG
U s | MEna s DEREEEN- RERS BEL g e & Nglns
8N :awnwnmgazamm&g:&ﬁﬁﬁ&ﬂﬁmﬁﬁﬁzﬁ#ﬂﬁﬁ»ﬁﬁﬁZﬁ.

gl LRt i RN el

BET—H- 285




R GO o o e L CR L., T Y AT e,

. e g 2 UF F U ey

FEWE | REBLRFRS DL ERERN | ERREE NEE EksidgEn
RIS (B+H) SFRESREHE AN PESRAEREH S N B R EHE B
SENEEN | B ( BEEINEESHLEEN | Bl D) DHERERa N SNE
HNTEREESEEING | KEEHBEMNK KB RE 8 foN P s g
B UNECNARECHERL KL BTSN NE- RN EEE SN
WX ELE N BOR B AN ER NEFHE R E N NSRS @EN S 52
ENHEHS AN EREL S L URPE RN ERERE R EEN ESSNEES
DEEN | BRSEEE N RS NEREE

(])NELEENEEES LS (BSEEFToREm EaN [ E)

(1)) BELBENEGCECES (SEEE TP HRERENHED)

(1)) BEEEHNESHONE SRYESENE R

(&) m%%ﬁ@m¥2%ﬁ¥ﬂame,mmm%ﬁjmﬁﬁﬁ%ﬁﬂ BEN
#o8 TEWEEE Ril



T o iR RE

(H) B oS EatREEREaPe - Raeg

() BRREDNE

() HEBRRIRBT VLS

(R) BRE (BECREEE ) NEXIBERHEY

(R) BREIRE S | ®1IHFRE

SE EREEEHIN | FLE (GRS DRSS BRI FRENN
SomgneRENEERe ey | HetrEar LEST BEEER SHEE
NELEREQANEENIQRELEEL DREN f2ER HKEREN | FE (line
switch) SFWELHER+ENINFHENDRERS T NESHEENE DEHE
PREREEL LR TEGET KT ENERE TR KEENLEQRY OE 85
LRSI R DR S SR S RRENK | WENFEEIEK | HENRST RS
SEEECERCLFEEXEEE R R S NELEEHEL ERN R | ELER



20 Q@ NS e R BN SN S I Rk DR BN RS R
RS ERNEEDRSESD

ST | | WEEREE (Keith line switch) | EEE (rotary line Ewiteh)

BEL]EEK | BERER HERCIREEER (ling relay) SR @I (plun.
ger Emmumwv,mm% Q_:smmuw #¢d- 2 (terminal gni@%%ﬁﬂﬁ+wﬂﬁﬂﬁﬁ2ﬁﬁ
(EERi ) BE | B SERERE< M B ABERE R REN H pReEe
LCEES | €SS EE (pull down winding) | €EESEEE (bridge catoff winds
ing) &% (armature) £iE1 2 | SESLRNE | INELRINEEEL SRR
P SREEEER NS 2T B TR AR | RERENCELT |
RUERNEEXEF RSN NOED 2 EERARS (low-cting) F 0% ( H@E
FERAREE ) CHREFEEEN DS T E £ RGRE < M BT EIOEE 9
FramEl e e SRS ENPEREREBC N LUK EEH HiEg R e

WYE  TEHEIEER N Rid

g a' Shre Bt CES TR 0 aa b U L el A 2 e A A St A R LR R LS A el e b g



. & et Ak Al

PR

e ¥ owoET
HEERSETS EENPEN A Er R
R FERODED BB T NELES
i HIE < W SR WED Ny R e A
e 2 SRS XA B0 @ 2 B S
RENNES LA SR ENEERE LGS
EHNREN SRS CRNET QS R0
NEEERHRNEE XK ES S % Hus
NEER I SIS H D i
K g

YEFENREEN | [+ HRER LY |
SESHRER | RERLE | Frxioms
ENES ORI NS E N

—E #MM

g A4



T maaecrd | soReRrelEsk SR IR ERE S NEgRaT Y | 20K

EBENEARBLEEE SRR NESQR | FEEK | BREEERCHNG |
R ERT RO N R R RS S

EnNEECERN<KEE SERCEENIES Y SR I SBE Rt e R
KE | ¥ g REAEE SR eSS ER g e it IR sn 8y
SR BT H RELT N E AR RS AR NE R S SR N R ER SRR
NEENERARCRHE PR EHETRSE NS L ERENKEE | ¥4

$HRDEENERLE LR

(B ) B0 NSRERERK | WENEEE

(N) BSEFEER L IFBEKE

() B0 S ERS L e GERES

(b) BI @ EX S NS RE | SER e

BPE oERiEER ) ; 29



T % W 5

HE SINRRER SRR T
RESEERINE< B FEREICES

EEENEE RSN EEN QK DREE

i : pnmmmr.“nmﬁmmﬂ%@Wﬂmmiﬁ ( master

- switeh) NESHENLEREENEKEE

QEFRIEE | | ENBEERSENEY
EEF | HENFESEL SN HrgEs
EI NS SIER N AR LR MG | K=
NEPEE T RO NEHES R D%
NI ESR | ENFEREL S0

TEFERIREH BRI | HEHEHE
NEEBERRRH+E RS S EHERRES

+ @

= m,

o



wﬂw | ERERERE
: CHEENERE |
B NI <3
rRELESRE
RS HES B
HERREFER
| BRLEHER
¥ | BREHER
q | R sEnE
| SR TR R 1)
I KRN

DRRBHEES
B TEWEER ; RR

gR-TME.  RAEEREZE




=

i

-_'{:‘m;i;_i'-?‘ e

N -
Ao

;

e e A B e g i o SR s B A G B e e

W oW ; ; ot
LEEMEREN HHAENGEHE S NC RESQNARE LY NE R - BN @R

CREMECHNEZ IF 0t @ o XBLUENESKRES! | BERERR | B

FEINEFBERANE | CEEERE | DEERWERET NEEHEENER
FREREREEE SN R E< R FEHEHEEERRRHE | REREILE
IR NEESEENREEE S X QENTL NEEHE | RECREEENRREE
zgﬁmmzmx%ﬂﬁﬁaﬁmﬁamiﬁ%ﬁmﬁ_H%ﬁ&AEmgﬁﬁﬂAﬁr
NHE

HEEEAFEEERET EQEAFFEENBEEENERN DN S HEREHY
NHKRESEE (otary line switch) EROCHEEEEEABNETRENEER
KEGE S

FEENEY HEEDNHL E G N E P T S HERENREN

ﬁ%ﬁﬁu%a.Tﬁ@ﬁ KN Nigiz ﬁﬁ.mdﬁﬁﬁﬁﬂ%ﬁﬁﬂﬁﬁ ] Hﬁﬁml:mwﬁﬁmw :




(BT h+EEES
ik ) NEfr
R
BEECES-ER
St I s
Hg | EEER+
ENFEUNECE
HE+¥ (LpE
FEX T IR
%) & | EREN
(BT EEE
ik ) g&+

BYe CERISEE

th 2 2 B

BRTHEE



fa R

R DRI T L AT |k W e o PPERn Iy Y

_x..ﬁ.tﬁ . 101 ]
EREENECE S SNSRI OSSR | MO E R B E g
RN S MR N o N

SRl B NE SN R E

BIE EEEGE

EX@ENERESENEESENQEE (physical circuit) HERDITEEE
(HieEHE) SFEER | LENENEFE (phantom circuit) L FENRIELER
KYEEK EQMREF SELSE SRR REEFENHMRE ~ o Koo « Q2
B EEGETEE (topeating coil) =2 © 0 o R 0 -QWE@ENFREHHTE
SR o NFEREE o Koo vRISE 0 o EFH - ESTLE | BER KooK
RS R o o MIRER ERYURNA RS B R E0 QRS- RS

PSR T 1Y P,



WE RS o aERER 8 (VI A % i LSl

0 © G 4N RRES 18 éiwr

EXREo« EEELa o

PEYTRES o g a@‘r:-:.@ ......... ( i
EEFRPEH R oA w F ST N mm m,
e%ﬁﬁimméﬁ%ﬁ.ﬁ i BETAE WH :
XN E M E R LR TN A EREE s S RN K LN E |
50 55 fg.0a ﬁ@tﬁ%ﬁ%
B e @EEENEEXEENEE

‘ S T B SWE  (rosistance) @4 (inductance) @ ( electrostatic
capacity) #8283 (insulation resistance) 3 @ (leakago) WS EPEE HE@ENY

RRIEE S g G SN @ HQEER LR BERY | EXENHTER mmx&
W NN S Lo

-




' E ¥ B ! ! | OH
EHELHEER YRR N ST e 2SR QERRED KB AR Y PEORE LR
EREFFEHHELEKE FERRER4EERREETE | FEEN DKL S EW
HERCEE BRSPS OEC EEENPEREEERENERE R e TN
sRERERRPEREERSr 3 | FEEr 2EKENNERNREPEHEREE
ENEBRUEENEEEESERENRES OREESE Y ) XEANKK B2
%@ﬂg&@ﬁﬁ#ﬁﬁgZﬁﬁ%mwaﬁﬁ%ﬁ%ﬁaﬁwiﬁmﬁﬁzwﬁgza
B WX EE D ) RN 2\ 0K

LSS NE FERRLS R EENG | B E (attenuation) 1] ¥ 1 K K
(distortion)  [E3EE BN AS HE NG R # ENE R B EEN @ HE HisesEs g
Eumm%&zma%&mﬁm%ZEm%u@aaxmzﬁaAﬁm%&ﬁezsms-
vide ) HREMISEE NROHREEELRY (Professor M. Hwésvﬁ&#ﬂ%

RESELEEEECREE (roading coils) & | SETESBRK | #2098



ENE SRHFVEE RHEENK 28 FENEHES S NED S5
ke
SEEEERE LR IEER RS URREENESHY
WL EE E1 R HEN S | DR R R eEEReRE
v PR KEREER O ERL RO NS NEE 2N 2 EE W
_ E e ¢ R (O B B s S R O [y
RERUEKEECER S
4 WIE HE-RREENES
b E@ECREEHENLEN QS (inductive interforen-
co) HREEWNEEROEE @S (olectrostatic interference)
m B ES KRR EE NG e RERER BRSNS
i MECEDES | 5 | HER(b) RETEERHR(2)BAR(a)N
BH N __ 10w

-
-

FHEHTLE HE|BZ®

s -
- .- --

@

-

e LT T e F S D D RIS G Y] 1 7 T

AR I U e



s A e ol Sabest v AR L (1 ¢ o S e A ot Ly SR SO e e MR 8

% oW

B(b) K EE@ENBTERLEEE ()R

#(b) KRBT HHEE SR OENE
SEUR@EL(b) B (0 ) EREE M-
PRUE@RNEERQQEEES (clectro-
magnetic .ng?nosomw ERRE+RER z.w
RH- SR NEEE K4 N 8 R ¥
(HER | HE1E) B REE RS
F YWY o FHRE EER KR WY
REEY FRNERIR SKK SxERg
< 83 @ EE RN R EE X NH-D
@ 4N ERERE R4 R E
EEH-SE KR NEEE RKR Y

REER

g a T AR

1 OK

—» €1
—> 09

BaER T AE W EE



NEREWE RS (transposition) I &

ANKH SR EaNED TRR S o

EEHEFELEEREPTSENNG T
i ik R el Nln BERE R KR ERE
EENEGE EERRREEEE 2 FENG
S IR S R N R S e N :
REX SRR | BEEERDEE 7y g
HNEEE KSR | $SERN B
WE SR SNREK SB SNRIEERNR
ERER IS REBLEENTELER $
@R HER R EEE NS RN RS it

ENERLERER B ENESEa
B RSN R ‘_Ot

>

-
-—

X

— -

BATEH 2 BRRORRFETEZE

—+
—
s

-—

—

L By
.—pez

-.-.+B]

BAt-E 2 SERBRRNTEZE

] —vi-ez




o TR v o RN N T R

_ﬁ\ﬁ o
BWRmES
WElE &Rl
EFEREFENNERIHENEREN | ENNENEEECEES T R El
RENEE | R (BEEE | §) BLRITEE (carrier—current) F& (carrier-waye)
BESRREE | SEKELEceRNeERI g ReENAr AR [Winy
HNRESEESEIR [ LIE SR REN YERNE NS ARQEE (modu-
lation) S BESEDHREN SR DR XL LEDHNKBRTR BN e
N B L AR XEE (demodulation) S EE | AR KLECN I TLr FEERK
NEZHNEETLE | §IELSR0I08 EnRNDERER TaHER! [+
BNEZENDEEKKIEENEKDINER I ERE RO L ER AWE LN EE S
HEE | RSEESY BRI | ST 02K ODeR® | | RNE 15118

10K

i?ﬁtﬁmﬁﬁgﬁznﬁ.ﬁéﬂm_;ﬁﬁﬁg Qrawm-&moﬂomm vacuum ﬁﬁgv &ﬁu&mw ;




() NEE e EE KR EE N A SO SR e 2

Wﬁgmmﬁ&%@_m%@@%gZﬁgm%xwm&m%gaxzam&gﬁ@mz
#mmﬁazam@ﬁmﬁmmwmamumﬁﬁﬁﬁmﬁaﬁua32§%mﬁzﬁn
ﬁ@@ﬁﬁtﬂﬂ

FROEQHHHEROENE SN R R E N E S E R
gm%mam@ﬁaﬁxﬁm%zﬁ%rzﬁﬁmmgﬁﬁaawmxﬁZ%gmmmw
PSRN S R R NNE ST R R R R TR BN RO KT e
%Eﬁ@ﬁﬂﬁﬁ%ﬁZ%ﬁﬁmﬁﬂmaem_ﬁggmﬁrﬂzémmzaﬁkau
FmiTHE e

WK SN SR 10R

W Tl R INTY e VR S T TP AR B KRS )



s e B ST R AN

i.m...._ﬁ_. . i A
T3 EREEGEm

BRI A R R RS TN KRR E

1. ‘““Principles and Practice of Telephony” by J. G. Mitchell, MecGraw Hill Book Co., New York.

2. “Telephone Communication Systems’” by B. G. Kloeffler, The Maemillan Co., New York.

o

“Telephony’” by McMeen and Millér, American Technical Society, Chicago.

4., “Automatic Telephony”’ by Smith and Cambell, McGraw-Hill Book Co. New York.

5. “Automatic Telephone Practice’’ by H. E. Hershey.

1Ly 6. “The Principles of Automatic Telephony” by W. Atkins, The ZElectrician m.awz_.n.lw and

}

Publiching Co., London.

7. “Telephone Communication” by Wright and Puchstein, McGraw-Hill Book Co.




At Bl £ Ay 3 Lk 5 3 P e
s | i %

8. ...Jmmmu&wwam of ﬂoﬁm?hm Transmission” by M. P. Weinbach, The Macmillan Co.

R 9. :w—.ouu.w;.on of m_ ct ic Carrents in Telephone RE Telegraph oobmﬁqum: by J. A, Flaming, N
- ; w0 : i J

o b 55 Zomﬁnuu Co., New York,

a wﬁ.&ov?.uo mmuqmnm: Cireular No. 112, wE.onn of Standards, QQENSP b. C.y

e o .?ﬂa.o?ﬁ Telephony and .E&E.E_. by Colpitts and Blackwell Transactiens of the

A% uxm ﬁq 4& 40. 1921,

12 m..u&n%—n Transémission” by J. G. Hill, Longmans, m_.emu and Co., London.

L i1
e N



SR TP

VAT

31120003421863 - =5

¥

X

s

31120003421863
S 083.7 1424 v.146

¥
A
JEILE.':JEPE




i*********:
A B R X
* B % H B %
* *
skskskskskkksksksk
#® OB OB %
& W may
% A o® X
: M
L4
”
W OHE X BE =
£ 4
B, % i
B ORIED R
s TR
b3

fiE  FEfR B TR

2 R E m
B o By
(L12%? 9

il

git

l

=2

oA+ EREF
FSHm|{IR+ | EREF

org
i



e P

Sy g s

Author 7 /8

PR P

b4

3

Title

EHAETAEE




e ER

~ Reading & Learning
MEME  2ERE









