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The Latest Electronic Apparatus

Takashi TSUMURA

Electronics Works

It is no exaggeration to say that the electronics plays the most vital role in the civilization

of the day. Without electronic apparatus capable of working in the temperature ranging from

below zero to several hundred degrees, jet fighters, missiles and man-made satellites will never

come into being. From such daily necessities as radio sets to high grade equipment of electronic

computers and automation apparatus, they are all applications of electronics, contributing to the

progress of the welfare of mankind. The writer tries to review alient points of the latest de-

velopment in the field of electronics.
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metal detector, trans-

mitting and receiving
device.
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Fig. 4.2 Metal detector, detecting coil.
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Problems on the Time to Catch Radar Waves

Engineering Laboratory

Takashi KITSUREGAWA - Fujio ARITA

In case a radar is radiating waves in a spinning beam, the reception of signals arriving
intermittently is made by means of an omnidirectional antenna with frequency sweep or of a
directional antenna rotating by itself. It is not always the case that the receiving frequency

of the detector is the same as that of the radar,

thereto when the waves arrive.

nor is the directive beam rightly directed

Here arise the problems on the time to detect the signals as

well as on the means of minimizing it. Studies have been made on the assumption close to
the actual cases as much as possible to get results.

[P moE

E—aZEELODBEEZHHLCnE L —End D
B, CnzEAAMAERAM, FARIEmiET v 7 e
IVZEBLCZOMBHE v — ZHMEHHIL X5
PRSI O, T OB ¥ O b
BELDCTH B, T OYMPTYRGEE R T3
FOLX5AIERBLAT I e s EEOwTE
L Fe.

L HT v T HREIELTWS DI, BEEEEITHIC
RIEREIIC L s € — 2255 & g, F ARl
NAUZERRHEINT VB %D, E— 205 EHINLTn
2 T I A AN CH B & S D e w,
ZEHBEET 2 Tvw0D, 3 viiEnT v 7%
HizrL2>2oZhZ2ZEL LS LT B, S AN
2 I SRR O Z B IR B v —~ F BRI D - T
5EH&6T,%6mﬁPw%®%W%7v%+®E~

ol

twkb,&mwlof@,m;yﬂm%m#ﬂ%Lf
B thoTThERETELOACELIES. ChEfE
%%KPmiéwﬁ,xLLAkafﬂ&%®%kb

RONER LA, PUFASCE, %253
WETORGED TIC Z O ’*”H\H’Wcﬁa‘fbfcﬁ"/f\
DTS,

2, EEEET T & REEESIRE
FE B O T EH BRE BRI oM 2 b o<, BT
BUBE e P o NS 2 4R 0 I LIRS 1217 5 3257530
V230 L 5. CofTIREHC F o
LOBELOLNEDS, CTTTCRINFIOLKILTE
O—DOERERIED ISR, FO R ERFRTI N E T 5.
B, IS SUERIR N o (78 0 J RS % it
2oL I M E, ZORBMO L — X3 % LIS

14 (752) * EREEDIREE

% &ﬂm‘cnm VI B I AR, ek AL~
FOWMBHEEICE L AS L 5ICEHEE S - ¢, #ER
XD i D C)ﬂiﬁ;i TOMEYE LIRS 2T 5 kT, &
i, L= A - LB 1 i3 5 RO
Flc /7 < b % JIERIKIE N & 1 [ | L% 2 BB ik
%o CHBIF 2 HETH o T, TR I bE
PR BRI L R D B e N D B8, A
BpsTEE e A 3.

2.1 #BEFSIAR

CoHRFER ) AR LTS S, BRI P
A O EFE o B Mpgcamc T 2HE T L, &
L — 20 n [WiRSEHE 225 X5 i HE v %
BB L,

T, B idEasisih, Tr kv — 2O 1 [BHEH 2R
fch 35, v—FEifEiE Nerpm & 3hid,

Tr=1/Nr (min) ------vooreeer (2.3)
LzedsoTil (2.1), (2.2), (2.3) XY
v=B/mTr=BNg/n - (2.4)

LAY, BERMBEE K % 1RG5 S S
WM TWE rE>2F0ksKchs:
T=K/v=(n/Ng)(K/B) (min) - (2.5)

V= ¥ = SRmEEE
B= fd]ﬁ A
7‘ ] ‘.‘B r'.)‘ N
l £ L5 BEK
i K 1

21§54k w %
Fig. 2.1 Sweep diagram.

TP - Vol. 32+ No. 7







kB, Thit p=600pps LFELEERETH T,

INPBENTHHC CORIED 5 2. LaLEbh,
 EFMEESMoHiPclt, v— ZRERET i —
21 [AfE2 D 1TAHRERRE Lo v 253550 bads, L—X
Gt X A2 e LS HIBO%ErcE, L—21

R4 Y OfiitsHAER O A S

COWEHED v — X EGIFIC L — X 1 llE2S Y ©
S A LFEED X S IR TF 2 & wH R, &
E T T RGN 2 AT 2R 2 v YR Hn
B, BB AERD AR Z o 2l E e
77y I LIRS ORIDUHE R B LY B & 0T
Bk by, v— XoiiRrroME%E v 2t b o

THEHIT 2 X5 edhddeEasng. 2, s 2
DEAF AN ARG S A V" B L Lok
F5E, vE, K (2.20) @ v s Hilo v~ ik
%% Nes 2T C,

V"= Npsv'== (puprs/6) (B/K) - (2.22)
X bz o, ve— ZElsEE Ne lC i R e & 5.
ek 2 iE, wEEFclebh n=600pps, ¢pr=1~3°, K/B
=3 L L, FAHEREEIN s 2c 0.2 5 e dhid,
v =[600x (1~3) x0.2/61(1/3)
20Q v — Z4Mp I pr=3°) -
{7(‘/”“/“3{3’,’&'»54313 1°)
T, AAAIE S 2\ B (2. 21) ) LS KL,
Mg lifincE b X5k S.

BlECBaTid, BNRMHIICTTL 572008 L
TR AKX D IR & &gl 2 o b K/B off
&K CL.1NEKHRLEESIC <3 L{RFELTCWADTH
553, & L LoMMBEKMOMERTwicn L &
ik, H-—oj fﬂxnfumw< Jek zFchic
oy 2. 1 HioREEES 2 AL <, K228 3 35

(2.23)

A
i
5
A
B 22 =W & F K
Fig. 2.2 Double sweeping.
W, D O WU B 2 A RIK O — i ds b Al

BIXEET 5 RS 1‘\"’%”?5 WO REHT
&Hnmtetm C OB O AT, &
A} Mf@«kiﬁm Le— XD 2~3 i

TR OERAR BB NITChERIMLS 2bp LT3 L,

T= (7Z/NR)(K/B) ............... (2_5)
% LR oD

X (2.5)
P 5 K &R,

16 (754)

TR EERD AR E btk Y 545
N5, EHET AR D X 5 1CEEE T o 3 [
CENBLDOEFTIIE, Chic X2 1 okl
Jiic Ho U CBRAIIT BN 2 40 1/3 <& 3, &
5 R i .

3. EmMMET Ty L 3AEEESIE

KIETHE, L= KRB E D> TR B0 rE L,

"SlJi‘/{é“)J'{\’/“)K-’A'{ 10)]“‘] “"k]\ﬂ‘]‘?ﬁi’)‘é % fRIE T v 7 R EE L

LI % e B | % IHJ; & [~
THoCT, “JIMPK” L nw5iER )J{\l/ TEkng meClU
<, JJI”H‘A“\'MU VT J‘ch;f-k:@&[,,},wcﬁx_ @:}JVVC
HHETTS.

3.1 BEEETHX

PORMWE M 2 ®°, ST v 7o e
— L% b LFNIE, COT vT Ik BHERRER
P L7221 2 % o2 FgET, B2, 1 ¢
E—®, Bode B 3itilie 7o b 0T Fhn5.

L-%"¢-A

Ne rpm

FRE-L

b5, g rpm

B 3.1 fsgii:7 o7 9 L 5 rEm

Fig. 3.1 Detection by the directional antenna.

U 7e 73 o TR O —iid> b (i % CoER KK,

Z O nliifE5s AFFEDEBAL S il e B L
55%@&LT ﬁmem&LWzAﬁﬁékb®u[
ML= O nEfEHEAENE A2 X 5KT 5 L T
HERsE TR T, X (2.5) g

T=(n/Ng)(P/by) (min) - (3.1)
EhB. LT TL— XEEEHE Ne & LTir (2.6) &
FEEOfE 10~30rpm %%, F4 z LT (2.7)
ERERIC n=3, ThbDb L~ XD 2~3 KRS0 AGE
WRBILE TN EZHML S b0 LiRwEd 5 L, {KHlH
FEO L — XL FALL S B hwo T offiids (2.8) [
e Tinax=0.3P/pe (min) ------ooo- (3.2)
Lid. ek zdaN 360° fifH%E, 40° @ v— A 1% &
SHPECHRTE LD E LT, ©=360, de=40 LI<
Y, Toas=0.3%360/40=2.7 /> + % 5.

B, COBOMMIER, BIEC— 411 ¢eic ko
THEE N, WARHEEZN ELELS E LT o Z/hEL
T CICHILH] U CRERITEEN AR o TG
A, HEEEEC X A g, SRR & L Cdk
WA I % 0 % D B B AT i v

=RETEE - Vol 32 - No. 7







e m———

i
|

B33 v—ZBlUhRE—-L0EAbIRE
Fig. 3.3 Schematic representation of beam overlapping.

Tr=v— ZEMEMIN  me= v~ F ©— L O FIER N

= D5 ¢R R R 0 Te=Jf B~ LD L — XI5
T | (.
! Lo e IR |
| L. Tt G

|
——

[ 3.4 [43.3 OPETGAM C ~ 2~k
Fig. 3.4 Replacement to a mathematically
equivalent beams.

~LMMCEATNBEAICRE 4O, il & — LOYHH
HBRRLIE I Ko Th XL ENS. LarL, UFTi’
TR 2 R 2 3 53T, @D oW Bifi%E—
PR cE Y 52b0LELE. THE, L—HE—4
DBAWT 2 e DENHBTRCE D BHER a i,
= (T ) [Ty (3.4)

CHL W Licdio T — X0 nhlfgFCihy cZE+
LR Pu 13,

Pn:(l_a)n—]a ................. (35)
ERD, ThEL ECHixOROEINCES. FF,
L — ZPFEE) L Th b Ofl[HE FIC IR T ds B 5D
T L~ XEHEK 7 i,

n= iaszn:ai1fz(l~a)""::l£ ~(3.6)
T b BHHLCE 5 F COPBFEET T 1,
] 1]572—‘2?&:._7-”—7”__ ............ (3 7)
o To+Ter
THPEETEE R o SP e E alie (AT)? i
(AT =Ty (n—n)=T(m*—n")
:::TR:L 2112P71~<212Pn>}
1
( Ta > (1—-a)
2 Te+Tr
— SCeTTTR N )
(1-"7) .8
Fhr =45 n [diELTYOrE LAV Q. i,
Qu=(1—a)?

THLrb T HER AR HEC oL T LA WHER @

i, T=nTr tPHnT,

To+7r \"'E
=(1~ .
Q= (1T

F L, WiItCBLCEoBEOEBOoL ~ 5‘3\"/‘/
ABZREpEEEIC L TwAng, @Tl;hﬂ—% EHE

18 (756)

Tocr, M33wird EoT, L—XLUHgEY —
LHHEY 5 BT 7o & Tr & ONAHBIRE BXKT
LT} oI B A b WG] [TeoTr/(Te+ TR)] T L —
KD ZFRY WUJIWHL o ZTFTITKE Y, 455
S v X AEFCPE v g,

= To*Tr

1/:—_-}1,_’___ ............... (3 10)

Te+Tr
ED. T TELICHEOE L ZEDDLLICE Y &
L E, TOVEEHMER Y 2 F bR r A0 ER T
H5LWVSRED L — X E— 4k — 4 O EREHRE,
F (3.4 o aofthic,

e \2
a’:ﬁ[1+<7‘/ Tn > } ......... (3.11)
2 Tet+Tr

EFAEC LI OhETERDLRY, T, TR DY
MBI o' >2af2 THErDL, bk ild3X (B.7),
(3.9) ChHnT a % af2 K EWE <BE T, Qr:

) TeTr

........................... 3.7
To-t+Tr ( 7)

N
Q,fr:<l“‘%:{[%> B (3 9’)

CEh, “vEFondfif vz b-TLr—XH
TR TTEIC D> B T D O FFRNEEIEN]?, L0 “T
5!1]75.’ EHLTH ED XS REERTORLAEWIER” 0k
ToORERE Lok Qi LT H RN TES. LLLOHH
g, X (2.3), (2.9) B LUHHCED S oA

FHwdctic kL — X XU HOEERE L UE
—LINOB#E LTELTERTESLR, O L5I1C
Lf L— ﬁ“?iﬁib‘éhﬁi"‘II‘S‘OJSI":l’iHH'i'Jf'L“/f/v11[“9’"‘5( v, v %

if@[meMM ’$l0996®m% %of
2D X5 R L — KR A 5 FTYEIREE] (@4 <0.01)
BENENT T 7WCHIR LD, B 3.5, 3.6, 3.7 T

5. K 3.5, v—Zoor iy R U =600
pps & Lt EHZHRLTH 5.

3.5 %R cai s X5, SHEEERSn e & dic,
SERE v 2B T B O T, ORETRIER D
RO AA AL 7 \s, 7o 7 L C O~ 2K FEEM,

PBEUNRE AL AMBICH LSS H 5 & T o R
BTHhDH, DFCH3I6,3 TP ork Lo, H
TEHIHINC X o TR 7 A2 s c & 5
T e, 2k 41 500 rpm FREE O SFEEEHEL %
Hz Tk, ®3.6 X040 LA, $3.7
LY 999 ofeE L -T3NLWIE, B35IRLK
SEELL OB L 2B R D o T L~ 2RI
L55cam&5 C@W%UF@A»Zmﬂﬁ%of

32m®ﬁb¢ﬁbﬂ®%ﬂwﬁﬂdmm«ﬂﬁﬁwﬁ
NES, 3.1 HiofEdE I M A 3 2R &
nTw3. Ll 9% MR coffiftoKicad L, &
HEAFRUICH LT LB EGvniik\n,

=2 - Vol. 32 - No. 7













KIGHERCl X Y R 0%t 2 155 e o ic i %
HIFH L Tw 525, Bl OKEFEIET O iR o
L e E bRHO/NELE RS 20K, ANEOEEE TR

WMM L Cwnngs, EORELT & b Tt
FREJOTH L. YAEHBESRO—HER 3. 1~3. 3
R4
%51 =B 3T
A5969Mc sK/4’0
6F12°C
2 .
5 GERERL)
@ /1 7 3k (EREM
P i 6T (ERBzL)
e el
" .
~/
-2k
-3

O 70 20 30 40 30 &7
8/ B (min
B 301 643 M ek oo SR IR i B R 32
Fig. 3.1 Elapsed time of transmitting frequency
VS frequency deviation.

-5

4 HC-6TE F)=6.0395Mc
ave
W
#

I“ [T T T T Al T T
¥ O 0o 3g2675 0 70 3050 4050 60 70 80 90
-
B ECC)
-2

B 3.2 ARETEIRT © JH BRI
Fig. 3.2 Frequency temperatures ckaracteristic
of quartz oscillator.

7

BAYET HO-0/u 1 £=6333533MOCHE 1)
Pt +/
" 0 — ;
E 57V P 7
Ty 7V
-2

M 3.3 HEEEOEC X B 2%E M B oLk
I'ig. 3.3 Variation characteristics of transmitting frequency
due to supply voltage change.

o ‘/Hr 0% bR < A RMESIC i MEC LT,
W Ry B edicaf it a7 R
J‘HLTV‘%JfJ) ﬁllliét{LKfJLT‘”ifun ERifHO 2 v 7
Y EEHLUBEBORELEZE 2> Tn 5.

ift/““

4 ZTESHHKE
SAERE D R A E DB HEE ) % B b b I
2 (760)

HKO—FZBIIEIC DTl eI O il 3 ¢
LICH D, TN REROREL b s EF o
o vdresr—varoldk, BROEZS Li
RETE DA EEERECTATTcdH Y, 20k
WYERR DAL FIHC 39 2 o ML ok Xk 3 Rk
B2HD 0, 2 ROBEREREHA~TET S, »
LWL EEBEHON EAHE T E . TEBEK X
HIEHH 2 RN T2 Lo F¥0 3HAEH b, H210F
LU S HEBE M I EE hTw 5.

(1) s TR:

(B bl o E LI s A b A v
LEXL LIS X5 %, THIRHD LA L 72,
T b ZWXBRIE « KBRS T+ F LB E OISR
PR GEIE, BIECZ Ly ilEgE oo

TEAESCTR IR 5L, SN o Tl %

Gz 2BEENS.
(2)  RREAMTER)R

LAt O RS ETH E LT B HC 2D
W E D TEHB N 6t 3 2 ZABRRIE % T 2 Bl %
5.
(ﬁ R
5 Jo DO OO HWEE  fuSue R
R E fu L35,

FurFua=fon oo (4.1)
Funmrfugm=fa oo (4.2)

Co2XD5 b eTFhiifid LChRER LTS
BRGNS,

T OEDCHEIRHENC X 2 e 2o L 5 ic R0

WSS 5 L &, 2OBEEMEL 47 35
& O OWFEIRE fu, fue OEIC,
Ju=faEmene df o (4.3)
Su=fam(n+-1)df oo (4.4)

#&uf%bn(WH)%Gfmk1z%®ﬁmk@
(n+1)fur—1fue= (04 1)fo—nfa=fq ---(4.5)

ThabLHHK (4.5) O X5 CHmHEW fo L FH—EikEr

D, LkhioT m=1, n=1 OBLEHR, B - ki

HeF v 2 XBIEEL RS,

PLED X5 2oL Eollifk S IR X » T

H U7 {7 ¥ ol &b e 3 IME R A2

IR Tw 3.
(Zhbiffiioisés LUMEEC DWW TRIEY 2%
WX hewn.)

RESEMEERD AR  , TEUE 5 X 2 20db M5
FEREE S 6db T a5 & EOYSREASIEIETH LD
ENDH, BIENMEZIET T ~OUERATI R /N &
{F BT eh, COREERTSCLoMfsdgm b
BT kdb, HHCHE~AX S5, 33 AMIIEEEE D
ey 27 4 0 20BCDF5Ck, XU 4
n A ETORERR/MRIC E ¥ b C L EoRERMBTT

Z3ETERE - Vol 32« No. 7













B L N 2 ecia R L VIR IE E CsER 0 %
Wi % R 2 OB F L. floF =T o450
T b, MM B B A T CR P A

P - C TR FR b c b vwidh ¥
b, L Lohids v h v RS &S IO 4R
X JZOVC"ﬂ'ﬁOVCgD‘gE DD 5.

(TS 2 i = v 2 v OFG KB 5 TS 4
5%mww@f PRV 9).

ok

8, EEEMEEHOBER

8.1 & % X% 3|

Pressk VHE/FM i, JIAMPHO AR il < 4
TwBEHE -, FHER, & Qi lof Ll hiico
FeREZ R I N D C D D.

Poits VHE/FM s o SR ot 2 24 %
JﬁTHE<KChb®“KWLL,Mxme+—y
% B2 & b B R, PREDIRO SRR Y v — 2 %
b —E e & L CEE(L L, MEREORIC 2 - T,
BEAEL X M7 o v — S R AE DRTESIT 5 C L b fi]
HuclmsE] 50 JE, B 58 JBal oI ICI AP
FiRic liit & 2 B O R ML E {1 7.

ChiC X - T, fEkOfi~ DEEIEHCH L T2 DIE

i Y ouske B oM Gbeic Lyt s e s L
HCEDISICEHEL T 5.

8.2 ®alcoWhT

PEk VHE/FM fERUssic i, =ogak - ) - gk

AEC XY ZREN—EOFIHD b LICBABL L DAL

T D WAERKIO 6 LFIC LY, L ORI &
& 8.1
Fs i
[.'dl',;; ' T D HeA G
- A -
BEL e e AR ML 720y, B
¢ e X 5 5
— 1 e ATY
LAPHE |,
PO A AN LA D5 TR
=1 e 50 W
2 e 2B W
XN 3 e 10W
N 5W
5 e 3W
(6 e 1W)
A e 150 Mc 4
LI N 160 Me
—C e 60 Mc i
—1 -
2
v — v A 3 e M43y v~ D4
4 IC K55
5
5 —

26 (764)

FM b EE

! Syt T =D ---DC 6V
)
Cif ) D2 ----DC 12V

D3 ----DC 24V
CHBEEIE | DA ..DC 6V/AC 100V R
D2A --DC 12 V/AC 100V il
D3A --DC 24 V/AC 100V #i
oA sAC 100V

Rl

------- Bl Rl ©

v =BG

L, %o 1~3 33 L ) AEO BRI ER %
w5, [HER, BEROBARERS HLUKRE2ICKR
TRy THB.

8.2 B ® =B

(1) M, BE6E

a. FS-3 B

X 8.1 (& FS-3A11BD JEoiilit % i\ 7 it & " 3
AT ERARED - SRR AT L, Ao - WA DE
U 2% FCH S C ERNTE S, QNEHONINRER
o rFY-t, o BDBIRIEAE (FS-3A11) O FIC
SEIEMR, 3 X UNERAR O 2 Mo % i Ll
WL DTH S,

FS-3 Bt € @ X 5 AT IC K LI~ ot & /il D
ETHHF S ric kY, HBICIE L g iioB% 1k
DIl Tk B,

C O H A E O LICEE L B, T
#b 5 FIBlomEIc 3 kit ahcis b,
g 2 i L R i IcET s c e 3T
5. BTHixDlE
A DT F O EERE,
B LU % FE

o

WHE 5.

- AT i o
wo By, RS
o fuipe e

ERA R s R Y
won Jo, IR E LT
; B, i
B e

s 7 ¥ & Wi

& B AR

5L CED.
AT ER % {l))
L2841 b [alif

* 7% 10 [mlfio

TGS & AR
LT, TR
wlh,

FS-3A11BD
Fig. 81 Type FS-3A11BD.

= 8.1

41“ /kIj_L.SgL

SRS - Vol 32+ No. 7




WEfbELC L TED.

A JE:
AL X UEHEE R Z R L 2 b @ T,
JE2S 90~100V 35 X UF 180~220V it %
M LC, R EBloZ 100 V & 45 &
i, [, A &R L 7t
& ﬂJJfﬂ”"” J 3 0 MERRES AR O IR O WA TT A 5

BiE: o, AR EIEMIENE 45k L7z b
O, WO L il A JBLi—-THD.

FER M B
LU

TR & U IE T gR & 7o id 2 P I ER & (4
32 kT s,
CIE: o, JEABIC MR E ML 2

b o, SRS E fo i3 s lilliiles 2 U 75

5, TR X b SESREEAA O EIH O BTN T £ 5
D g A~C B % EEHIE F 2o i3 22 Siilfi s <

BT 280, Ak L TR oWk s X %
100~150 m FRECoH 53 & bicut/i X b MRk %
286, DERUMITS. oA
VORI 2 R U 7 b T, il e & ey
bl 4, £ 20 km BREECEEALCIERREE
st & 5. CoBETIH & LTl iiins—nl
MR L, dlflimstcxr v r ofifis b cE 5.

jath

BD J&: Bjgr DBrillbdicd o, bl
BIT5 L & BICHLEIEOME LTS T LA TE D.
E Jg: A BB X OEIRERT T ak L
Ted o, HEER L LClifid 2 LB TE 5.
LT HES & 7 2ciiliiigh 2 (I 2 c e @b b
AHTHD.
128 % W

T, WR L }'&’nv;ﬁL'C‘i?h,,%;riliiilﬁ':}k@'l~‘ﬁ’=ﬁ§*¢’ﬁ 5 /N
<% 7

FEHE LSRRG P o FS-3C12A B % B X
i\,
b. FS-5 9B

X 8.2 it FS-b IEAIONIRIKE ~d. CoJE

X 8,2 IS-5A31 JB
Fig. 8.2 Type FS-5A31.

Beilphk VELF/EM QS - V608 - JAITL - 340 - BUt

Ao Rkic A oD B, JERTCEE

it b <o

FEAIG A TR

%

FlAALZEL D%

B st X i i kst o

AgrlL, &

KEIRO BB RIS C L3 TE 5.

5"”1/ J/l
5.
(2)

EONIH

e Ol %

i
FS'8 Jf, FS 5

TR

i34~ Tl o | i)

X h

A, FoliHEMWIC X Y il
MEabATHIT 2 L RTE D

X 8.3~8. 7 2 DI & 2 OGS 2 JE

S A ¥ N

8.3

e

nn
ru‘r

ZUHL v

Fig. 8.3 Case of using no

s AVERAD controller.
P =
R
[ 8.3 {44
w17 e fi 5
Fs-341 50 AC 100 A&
Fs-3d21 2 " ”
Fs-38ia1 10 " "
FS~-3‘/éUB 50 AC 1007200 TIEM sS4
FS-3021B 2 " "
FS-38318 10 " "
Fs-58s1 10 AC 100 % Ak
Fs-5041 5 " "
T T =
" Zis
R & K /2{..—_"“‘ ‘Qf R (T 4y
}k 17‘\ / < ® f 7 )T&%;
1 jpom BEEBIGE i /m’m FERES
' i BiR
1 8.4 B 8.5
B 8.4, 8.5 FUEBIE ¥ /o etz MR T % (0 3 2 855

Fig. 8.4, 85

Case of using a fixed controller or

exchange controller.

[ 8.4 85 #fk
B, | us(w)w i z( §L i3 i »
FS-3fi11 50 AC 100 T
FS ~3/é21 25 v "
rs-apa1 10 " "
Fs-3f11a 50 AC 100200 | TEIEHSE, SEHY v~
Fs-3821A 2 " P
FS-3831A 10 p "
Fs- 'sélm 50 AC 100/200 | RIESY BB
FSs- 502113 25 ” ”
Fs- 31(\‘;11; 10 ” v
F5-3411C 50 AC 100 T ) L
F$-3Q21C 25 " "
FS»-3éSlC 10 ” ”
Fs-5351 10 AC 100 % AW
FS-5 1(} 41 5 " ”
énA 10 " Y v
C“ A 5 ” ”

(765) 27



I

# 8.3

g5 o B 8.6 EBRGIE LW SEG
ra. - .
a 2HKmi—— Fig. 8.6. Case of using a remote
J TP B controller.
=
20 [ 8.6 ff &
. i : |
T S L 5
Fs-3Q1D 50 AC 100
FS-3821D 25 " "
FS-3331D 10 p P
FS-3311BD 50 AC 100200 | BERIGIEI, IR
FS-3821BD 25 " "
FS v.aé.n BD 10 p !
T T A LR
8.7

P BT 5

AR

A
100m 24
o i Fim

B 8.7 [k

Fig. 8.7 Case of using as
an automatic repeater station.

WoR A W | 150 Mec # 60 Mc
— U 0
(1) & B w & :‘f] 10 FHZfZ oM bk e R L
(2) JIHEIL 3 XU FE —20°C~+4-50°C VAP
B A % 45~85%
TR A L
(3) # # 4 4 10 MQ B f- p A W
(4) @ His FE 500~300V [ = 7 — &l Sz b T
DC 1,000V 1 43
250 V[l & T - 2
DC 500V 1 54
i f“' e 54~65 Mc ]
(1) 7 % % 4 o 148~162 Mc o 1 Bt @ 1 K
(2) Z’é J:*S ¥R AR BRI G AT 25 HC X 2 AN A= W
RIS ;L
(3) 12
(4} WP ok VJM f ieas 26 % hoE R L
z;vb LT iR i 109 LL
(5) & % ¥ K /}\muti&\ T-% W l&"b\fci‘,%? H e T
NERERD, FlfBO
S R RTINS (R e A
N X A
(6) thhEsoEs i — T % n’L um kWL
[ 2 f‘/cL?zJ%}{\‘»t 1413
) DERFICT LY
(7) BB AL -
(8) B 18 LT e L
3ke © —10.53:2db LK
2ke ¢ -+42db BA
3ke T +6+2db UV\}
(9) 2¢ 3 o & i LD.C. %% i AR
ke 90% 253% “Clﬂﬁﬁ‘».éﬂil»‘.ﬂf
(10} # Btgs i ;; v —20db BT e R LU
(11) A NA v~ | 0.3~3ke Kb T B E AU
Ky 402100 LIy
(12)  BR 77 9 1y 2590 Lke 100% #MiCHT 5%
BUF
(13) 43 % s 4t %50t lke 100% Z#HCHwWT AR
—~45db LT
oA 54~65Mc 1
(1) M ;g Mop 148~162 Mc Mo 1 i o 1 JHEH
(2) % 4n Vi ABBBHIIR A~ AT X kU
4 vl
(3) o ] J4 B A% 451 5.95 Mc A
W2 455 ke
(4) ANAve—xy | 50 i r—7rickdasp | AU
pal i MUCHERET B
(5) (&% Mo 1 ke 1002 mnﬂuiﬂx X % S/N 47k B U
63
A1 0db w 15db Bl L
20db  35db BLE
(6) = o F )’LH-tOdb MF~20db Bt | mZEr WL
i
(7) % )9 8 i h i ﬂof 1ke GO0 Q THi FEErREL
(8) 4 o 8 ¥ ¥ lke %Mihe LT AR
0.3ke ¢ +6:£2db By
2ke © —412db BN

3ke © ~8udb LA

. R | .
AR 44 l W) 0 oo #
| | |
FS-3Q1LE | s ACIID | HBIREE WMERGG
| |
FS-3821E 25 I v v
A |
FS*SESIE 10 | ” \‘ ”
* 8.4
FS-3 % FS-5 %
i Bt i i e | -
150 Mc 4 | 60 M 4 | 150 Me #i | 60 M 4
¥ om0, 25 10W] drmU | 10,5W | ZrRU
€3]
ACI00V | @ 15A | f914A | £ 0.8A | # 08A
(50 W) ¥ O36A | #532A —
(25 W) 2 32A 2.7 A ¥
(10W) ¥ 22A | #18A 9 1L6A | £ 1.3A
" (5W) - — #15A | § LIA
+ ik M 520 mm 440 mm
B T 380 mm R AW 442 mm AT
i X 1150 mm 185 mm
o (EAIB) #60ke | ZEEEU | 9 2Bke | EEFLU
vyA7
1 y‘?\h’*"ir
1B R R E -
R i
s [ren oo, Fore, FiaE
2529 2&@‘4 Sl it i1
2 w3 a2
525Mc
e R ML M
BAKS L5 H/zz«’ﬁwa l GAUS T EAUE
/6 NE5705Kg
L FERE
-5
8,8 FS-3A, FM-3A 7u o 2 XAV 9L

Fig. 8.8 FS-3A, FM-3M, block diagram.

28 (766)

(3)

SRR AL

a. Sk

= 8, 3R

W v Bkl — g v ORIl

JF B4
GAUE

) 576k XM i

i
-

ALE~7N Wik i
REBALEY
® 8.9 FS-3C, FM-3C Zuw s XAV I A

Fig. 8.9 FS-3C, FM-3C block diagram.

SRS - Vol 32- No. 7







= 8.14 FM-6C41D Jp
Fig. 8.14 Type FM-6C41D1

T

4 8.15 ff#

T

TEARAR
N

A
sl

VAN

¢ 815 W5

Fig. 8.15 Case of using
on d-c only.

B & B e g i %
FM-3321D1 25 DC ¢
FM-&‘ésml 10 v on
FM-3321D2 25 vo12
FM~3‘é3ID2 10 v
FM-3321D3 % Y
FM-3331D3 10 0w
FM-5431D1 10 6
FM—s‘éum 5 row
FM—JC'HDZ 10 vo12
I‘M*JCMDZ 5 v
FM-5831D3 10 Y
F~M5841D3 5 2s
FM-641D1 5 ro6
FM-634112 5 v 12
FM-6341D3 5 vo24

B 8.16 2CHiWH <3 5 8

Fig. 8.16 Case of using on both

a-¢ and d-¢

14 8.16

PO } e it " %

FM»'zé\,zmm 2 DC 6, AC 100| (%)

FM- 5C31D1A 10 v ”

FM- i(VZIDzA 25 n 12 7

FM-3831D2A 10 v

FM- a"gzmaz\ 25 T

FM-3831D3A 10 v

FM-5231D14 10 A

FM'S‘édlDlA 5 v "

FM-5431D24, 10 12w

FM-—BCMDZA 5 v o "

FM—‘S‘é\“ﬂDZ}A 10 vod

FM-5341D3A 5 v

(P CRURIIR W 35 B G, BB L L © o b I BRI 5, 2C R E

PO ETH 5.

B

T e

(”Hfi’")n))
WA Fig. 8.17 Case of using on a-c
G %.l 4 7 B nly (mobile station).
AC 1007
[ 8.17 %

wappy | WP | WIRIOE i %

FM- 3021[\ 25 AC 100 (1)

FM-3431A 10 v

G BIME e LB, BoEhime, afmss e,

£ 8.5

B & 2 DEERIEICHS 5 ML 44 % 775
ST R 2

&Rl e LT
D ST & MR 4 % 18, 17 1€
(3) 5z i {1 Bt

a. JEnH

% 8.3 L.

b B 5 {1

& 8.5 1R

9. JFEOME

AT e

30 (768)

FM-3 ¥ FM-5 FM-6 %

fl: B

150Mc} 60 Mc 150Mc] 60 Mec | 150 Mc | 60 Mc

B H (25, oW

LEEETI10, SWIELHEL] 5W [kl

W, zoREZoRE Y, AU

Wl
%LikE DC 6.3V A I8AIH IBAI M ISA 1 I5AF 11TA £ 11A
DC 12( \ FI0A Y 10A % 8AIRY 8AH 6AF 6A
DC 252V #O6AIR GAIH 4A8 4AH 3AH 3A
prgie i (25 W)
6.3V WA3ZAI ) 42A — - - -
DC 126V ) 23AI M 22A] — — —
DC 252V #IZA R LA — - - —
7 (10W)
C 63V FA0A R BOAEY 24 A 1 18A —
DC 126 V #20A% 20A 8 12A1 8 9A] — -
DC 252V FILOAB L0AE) 6A M 5A — -
" (BW)
DC 63V — - 21 AE 17TA B 1LA # 12A
DC 126V — — MILALF 9AEY 6AEY 6A
DC 2652V - — OBAIK SALH 3AIH 3A
< T M 467 mm 291 mm 265 mm
®’oAT 449 mm A2 & U] 400 mm#2 L 8 U] 360 mm{ A & [ U
Fi) X 208 mm 161 mm 165 mm
TR (ke) B30 R, 20 EEFL] P15 EEFL




e T e
iy
2 X7

T
b

n ]_,/rw
T Gsis

I‘__{ T5 g
SHEY L OPHED

l)/l//r l /‘yA/& ]

X 818 FM-6A 7wy 2
Fig. 8.18 TFM-6A block diagram.

TA X

XA

#it [

PIRERIEN

/////d | ("ﬁ/ﬂ"}-r'

X*/ lLf
oA

455Ke |7 /F @m| |/F B
ke e
7\’/ LT s

s B3]

i

L)
A

2E-h ;}j'j}()r"

i B
SBHE ‘H BENE ‘

e

FREMERE
8,19 IFM-6C 7w 5 7
Fig. 8.19

FTEFIRLDDOH LM, CNbOFEHCCkL Dk
DICEHOMIEE LT, KL<

(1) EmerxoiciiEtdsce.

(2) #HLwlzEMHLTsC L.

(3) Pl ez LT 5C k.
REDHEHPELLNS.
WFAL IR B RN L LRI s & v S e By
T\ ICHICTE T 2 IR Tl D Y vo i
MO T EnZ D

9.1 HWIFOUR

el e UCEibsrk e Lo, 2k e
A2 AiciEtr <& Ch Y, & ICBEIMERES: LTd
HHWKQ,énfwémm%ﬁm%@m&*ﬁﬁ&b
ik
//Ax@mmmlaJ

KAXT T
Type FM-6C block diagram.

;Y

i&bf/vi FLrefr o
XM e BRI X Y, oW E b T
KEDLSOHED S, L LBt VHF BHcfiEL 5
ZF7 v YA (&I PENHTclfEE L3

Bedirk VHE/FM febies - e - i - 3 - Bk

FCicl, ¥XARYORNEES S L bhboT,
—HCE L T IR AR S X0, dito R ICE
o I G TH—ERE L LT E P aRaEXe L, o
W, B - T oRREEE LTAs b
P T 2 OBRRM L EL LS.
ik&d&mMM@%W&ﬁ*mﬂiéﬁ%Kkm
%y, —ER TR o M XY R TR pH ot
HE5 ek, AT o RSO HE: % 41
WY THD. OO HAIRER F Y /NG
J1, bR E L, Al EE R NS5 < ki
W35 b &b, BN/ NBEHE IR o ftpk
oy, ik - ﬂauk@ﬂiw&#ﬁky<$ﬂl¢5
e o RYAILTH D LET 5.
JW”NWWEMWM&Kka% Y OfEE

///\/*L'/]

W 256, HiboRritdfXafficoiEs ot
Y, chpicl o himmRIENcE X, FI vy

ZHALEND C LI LY XDRAFPA 1/3~1/5 L AD
TTHZOFHIEZ LD TREWIDLEWL S, Ak
HEOMB 2 E Y ik, WEDAN, £ 72 oMo
FEIEI TR, [ - TN b ERE, BT
AL — g v OPINIEHICHEIL L 7 RS EEE L
DREEELHTEECLHEAIELETHADS.

R BIC X Y Ko c b OPRICHETEL
DY OMEERL TR 0L 5B, T afizld
THMNT2C L E L.

% DALFHIC IR~ 7o B REE 0 MRS O % 4 L
FTOTN L XB 0054 % kR L Al g
ALENOEARTH B, BoBBIKOWTnE—
DOREAREE UL O3B D 5.

WF v p s oL =2 vC XY EERIC R TEKRD
2 [EoHIBEMTILS 2 Eidwvs oo, BRI
MERES % 7 A B 2 DB THHINIEICGH S 248 L

Roer&Y, WL sYicadiisie. chbosific
ML CItflix ofRD 2 EELbILER, WFhiclL

T BIEDHHD 7w, WAHDIEE b5 ~E Bk %
ATHCRII 2 & v 5 B b B 2 I 3225 7 sy
BEERTLE LD LETS.

9.2 FHHROEAI

IR S LT, BCREEO MERIAIEIK & h
W, HEBOIGEH.LE Db THERD L wbATh
Bhble. COX5RELID, SPEHBET
WS TIIEEIC & 75 U D BLEECHEN X LA b 45 Bl
FoTETS. EPUTHEGR AL & LTHi L b o
T, M A B IR E LT D[R b DT
b BAHA, KHTLRAMICHHERTE 2 DT
B 3. C DTN E BN LB, wbw 3 %
E— N L T, (WoMESDRICEINE LS DT
LHLERMCE L LI, WEBADIEATIH b OIFH]
L ARG 2D fIC T Th LB &\ 5 FIHA D 2 25,
—F LD T HEIIF & E 3 h 7 D AT Z s 4

(769) 31









VHF~UHF $#HC 3\~ T, TRHBHOS S H T
WOBEIRERECAY, o T vyl TFLELTD
SR BB R E Db, Ty T T VT )i
T v T HT LA BN R b, F
D TIE B i BBHIC b 7z - TR L B &
B T ENTEETCH B,

CDSHBHHIC B Ci LARBIC 2 2 D, CD
T L Y METEE R A L TH B.
v 7T T IO XS RIMENT v T, MO IR
o BE TR X 5 ic, & QRN )il
LUACFIIO | F o 5 2 fEMPHCATY 430 %)
Wbl > THINCEI L T ehBBBETH B0, HKDWLE
DB ORI TR Y h & e, (LT v
T OEE ERC, BRI A Ko T D
U5 L85, 8L ORGRu— 7 KO
EHRELB. IO T v nTl, R
B N IR v~ 7 DRBIED B T e E D,
Co X5 aRHEE C¥ BTG B o,
vy TR IVFOMITONEO RGN T IO % L e
5.

Ak v

«f}‘w [ ;\:_

3 & W%

AlGENIE R ff o e T —AF v v P T v 5 i, T

ERREO L%, Co7T v 7 ol 225~
400 Mc i« H\TEIF 45D 14 (xl\ib 5250 1 R
, MEEBRAERON6 0 1RE, CAsEXATW
DMD,CCK%%MH&%D®%MWM@%O@M%
T F oy TRIY
7% ©C, BRI
& ORI LU T
= F vy TH)TER R
TR R DK & W
MW X o T 22 ET1m
RER->TH 5. FBH
R A v 6 X 2y
500 oy — 7t
BT, FONIBER R
BrHEMLTCT—nF
¥ v I, NRIE KR
BT A Sl b =
NN L CH D,
OHNBIER 31 1R T
LB 7 v 79, T
& e flush mounting %
157 v 7 > 3o
BRIl & 367 U<t
ZEw AT TR bR W
bOTHY, »rofbos
¢ » flush mounting %
715 7 v 7+ ik,

34 (772)

SEES - LFry T BRMERERER

KERER

B 31 FertFawTT TN

Fig. 3.1 Outside view of the tail-cap antenna.

ToOT 7 r b 2 OFGHCTERIRE L e 4 50
<, BURNC X9 RO R R L, 4 v E— 4
VAR T 2 Y, BRI OB E [ o K.

31 4reE—~FrRFHE

B Y >C, COTv7FDs v—2r A%

MGEF 57200 ek &, e A IS T B~ TR
A H L B0, il Lo b I BN % 2
Wik 7.

T T ABRO 20 o TR % e L
LRI L > TT v FFDOAIA v E—Z v 2 KIETHH
T8 % -~ S &I o Phisidificiiz, 7
VT BRI L e & E LIERIICEHEE L F 57 <
FICREDANA v ii—= v 22z LS5 L5, K
3.2 VORT X 5 Adr KB SR L 7.

3.2 A =gy 2R HENEN T — v X v T T v T BN
ey b RIS A B

Fig. 3.2 Full-scale mock-up of the jet airplane tail with the tail-cap antenna

for impedance measurement.

TSRS - Vol 32+ No 7




R bk L b — WLEHIELA S oTh2. R 3.4

A e
;[ . / RBEDRDICEDATIA v
q - \xti& VEES 2 T IR
N ///" \\XJ~\ - RIS I N 45
NSENPY ek O, ORI
[ ) N o A Aol
/'%00 7 00 Vﬂfc’lf@ﬁicifbof, W 50 7k
BO# R (Mo R o s, M35 oo
B35 770 ASEIEE T v 7O AT 7
Fig. 3.5 Input voltage standing wave ratio of #/RL7A&DDTH T, MEHH
B33 7yFroANA - the antenna. LilE Yy — 7 s XU a s
G 5155016 H ORI X BB HIE L 72D
T e memtenee oL G AL monics Y, F oy
{?E ?/'2 B V\/\/\/\/\/\/”/v W ook S LCHIE L 7
00 B ‘ % |
l i ﬁi[%( 10555 o W0 DOPBHOERTH T, ThiFT
, e | ROR S Ul YT AT C BT BETH
% A N ®3.6 T/VJKVﬁgkmmv~?4 M?W? 3. hrCtoRio7T v75 >k *
A S . N (& 11m, Wjo =22 2 UG-21B/U)o A s
Rl e e JHC 3 B I PRI — 7o DTy B
1T A Fig. 3.6 Voltage standing wave ratio at the il Lcd, AJIREREA
v B B input terminal of the coaxial cable RG-8/U bk s vz & %l
;7 |, ) ]11 xln lotrllg, ‘wilh ’colnnecf]ors UG-21B/U at KX N BEERED DT, ,,;\,J’j\VC
Z 0 . i ) y both ends, connected to the antenna. JUnLl”J'th . /lb@/\)JJ;f} ( (L
X oy > L
9 IR g S 2 B e T I W) BIEIER eIkt R 2 Me [l el
-~ (e {7 2R P EIEROBUAER  LeonE 8.6 Th 5.
L } 5 LU Bl BgRRg & DL offrbWloril sic, 4 v t°~—}l“:/;<455§/_-\
Gy T e, xosE iR, 225400 Mo ORBERIIIIC b7 5T, C0T
o o AR % SRR ¥ T QAR R, 2D AT IC B nT Y,
= 3.4 T4 —Ky ., - . — .
ORI LUV Ty 8w nhy £k D gL, K F e B N L 72X 11 m o — 74 RG-8/U
D BB e B LU OATERICEWTY, LI L6LITICY 5 T
Fig. 3.4 Resistance and ’MW’Q!’fflJH T =y 7. ’
reactance components of 5% P -
antenna impedance vs LR E TR 3.2 iEaHERgEH
frequency. i ¥ 3 h il L VHF~UHF L OB, 7 v 7+ ol
BEILTH B. 7’";:}3/1" RS BRI £ Y ""”'blqu*ﬁ‘limﬂﬁ'f/}i CEoTwnbl 3 LV\L"'/“,‘?."&B“&H 5
OB % o0, IR PIigRRE RISk &, Hdin X 0 » PURORE X, WEMBEA L EEEL T, IRITH
of%&BmOkC%f}waT%%.Chb@TW ;%%®10}@1m\W“*QMLt DAYy D
$ = Lo M REMBTE O & S IC R A EBEAIRIE 2% LIT CH B n sl o Rk
fill% (o X S EEEL-TH 5. DWW IL~T o & §, TEgHEHECIE LA KR
C DOEIO MR FAHC il T — 4 v v 7% B LA CBSRERA A L 7o, & OBIRBIR AR L

L, HFE s L7 — v v v ZTHIFICE 1 5 &8 EL, ZORMTBHERFLRWCT L = 4%

GBS Z Y (T TH 5. Mec@igfbL<d 5. MEBER HCE 57— v v

C 03%“’«‘ 2 PSR R E i LAY Ime o TEEBRML LT T 5. B3 7 I O R B
XWCHE L, X 11m s — 7 RG-8/U %} WOEHTHh A,

W, TDT VTR T ORGSO MG HLZEB8H] 7 v 7 o DB X 2l "‘HEVIM’!‘/? 31#%"26)@

W HERE L 2. T3 0%, Alild C o % SEH b o
CDLS5CLTT v 7 FDANA v E— 2w 2Tl “N%WWLI}@P” kofb' mw\~/%ﬁ

L, 7—nF vy I 7 — SR, EAEER, B [”JJé A, )\1L}3‘JZU‘1' J

L UG B (O R L o iR %2 3 3.3~3 ;

6 1R C@ii'lJSE%VCJ: D, LD T v I O R
K337 w7 FOANGT bR AeAIA v E— K 242 2,250~4,000 Mc I 38T, TR ACER %

//\’CZbo“C, R DIEEA v E— Z v % 500 ¢ b9 Bl R iEHE %Y, %o horizontal plane,
FHIELTH B, & O INEEIELD & M #4TEE dl » fore-and-aft plane, J» X (X transverse plane ® 3 ‘rm

~/»x;v<@WM@v4 2 ORI LRk EE &, ARG =230 EOFIEITI & 1T DTl

WUZEBEFH 77— % v » 77 v 7 4 « BN - 57 - (773) 35



KE 2ok 07T
v 7 IR
ExHWE T 500,
ML v o) LA
BNC ) < A ACHR I D
WS E Rk B0/
XA e BRETH B.
7o 72 LA 3 X
UORSERRIE & v 5 R
RO d 5\
BT 35 n» T ik
Eekick B, — et
I T v 5 o DIRYE
falr Bk % k< 5

: ‘ I, M3.80k5icd
® 3.7 fEutieriiEil s ~rFd e » T v F Y 2 v PEE 10 o 1B = °

; Z JETEE D BT A 5l
Fig. 3.7 One-tenth scale-model of the jet airplane with the tail-cap antenna for radiation @ A 1 ‘/\_‘Lﬁ qum
pattern measurement. b, & ZIEE b

F17 e ) B BRTE R AR

ZRE T o3 EHcH 50T, Aol d C Dk

\\ BRERY, 0 JHOREE B, ¢ JSHoffiks Ey
N <EbFTricL .

s o Mm% R 3, 9 wRd. oMk

Y BT L 7 3 T IRHEFRFRER o R 0db

ELTHIWTH B.
. DT v 7 OIEGHERRYEC RO R T b
z R KE CBDLNDH, T

fC k3 5 ACTHE R O T
3.8 SRR RHERR © 7o O JHIE DZLEEE £5db BFTh Y, & ICHEABREANK
Fig 3.8 Co-ordinate system for designation BRI I A L2 .
of radiation patterns.
db
(@)
(b
©

® 3.9 7 v7 ) olEgiarkt

Fig. 3.9 Radiation patterns of the antenna.

36 (774) ZYEEEE - Vol. 32 - No. 7







58-82 UDC 629. 13:621. 313

FH S B E &S

A0 BT

=
Hit
i

Foay FOME e N Ry i B

R@m{tfmg Machines for Aircraft Electronic Equfipmmﬁ
Toshio TOYA

Nagoya Works Toshio KOJIMA

With the amazing increase in the speed of the aircraft, the electronic equipment, used as

a brain in the operation, has made a great advancement in every way so as to regard the

automatic control inevitable. To meet the requirements the company produces versatile devices,

and rotating machines are found among them.

equipment and motor fans for cooling them.

They are driving motors for aircraft electronic
The former are used for the operation of change-

over of the frequency band or tuning of the radio equipment through a push button control.

The latter will cool the varied devices, which are made small, to reduce the space and weight

on the plane.
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Fumio BABA - Kétaro OTOBA -

Kazuya SHIMAMURA . Shozo SUZUKI

ARQ terminals are the apparatus, the development of which is so rapid that specialists in the
limited field only know them. The divice is an electronic time division multiplex terminal to be used
on the tele-printer circuit of five unit codes, being capable of automaticaly correcting matilation
of signals arising on the way. Though it is not possible to do away with all the errors in
printing by the use of this apparatus, the accuracy of communication is improved to the degree
of 99.99 9%. Advantages to be gained in economy justify the rapid increase in the application

of ARQ terminals.
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Transistorized Direct Current Amplifiers

Engineering Laboratory Shozaburo NAKATSUKA - Kichisaburo KOBAYASHI

There are two types of d-c amplifiers: one is a direct couple type and the other a chopper

type. The former, though simple in construction, must confront varied problems when transistor-

ized, dependence of collector back current I,, on ambient temperature being the most con-

spicuous. The latter, operating on a transistor chopper circuit, is unmolested by changes of

temperature and power supply voltage but not at all free from troubles in case the circuit is

transistorized. As a result of thorough investigation on both the types, it was decided to take

up the chopper type and experiments were kept on until fairly stable d-c amplifiers were made

available.
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Acoustic Characteristics of Audition Room

Electronics Works

Hajime FUJIKI - Takeo SHINDO

An audition room has been completed in the company’s

electronics works recently. Any

sound equipment relative to the television and radio must undergo thorough study in the design

and manufacture.

The audition room thus comes to play a vital part and its construction has

a great bearing on the final success in the production. Indispensable requisites for the audition

room are: immunity from outside noises, proper reverberation, uniform distribution of sound
pressure and good diffusibility. The tests made by the company are the reverberation time,
the sound pressure distribution, sound transmission characteristics and soundproofness of the

new room, all of them showing satisfactory results.
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Characteristic of Resistance Ignitor in Mercury
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Rectangular voltages produced by a delay network were impressed on a resistance ignitor

to investigate its ignition characteristic.

The results revealed that the idea of producing the

ignition when a definite electric power density or energy density concentrates at a central point

between the ignitor and the arc was very dubious.

It is most likely that the phenomenon takes

place because a hump is induced on the surface of the mercury by an electric force due to a

high electric field and the mercury ruptures eventually. This has been the concept of W. W.

Rigrod of Westinghouse and has been confirmed by the writers.
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