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Electric Wave Filters Used in 3-Channel Carrier Telephone System

By Shojiro Sugata
Totsuka Works, Hitachi, Ltd.

Abstract

In this article some aspects of characteristics gained by Hitachi’s wave filters
are introduced. The writer is quoting a 3-channel carrier telephone terminal
in discussing the attenuation characteristics, impedance characteristics, etc. of

various sorts of filters used therein, based on his experimental data.
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Fig.1l. Filter Arrangement in 3-Channel Carrier Telephone Terminal
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Fig.2. Filter Arrangement in Carrier
Source Equipment
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Fig.6. Non-linear Distortion Characteristic
of Line Filter
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Filters (1)—Common Side
T r
/000 =
601
800 +
__ 3
Ll]_h{
& —
~ e 0 ——-
E‘! 2
As
400+
60
Zé?sz“’r
— L.?ﬁ._
Z? | | I | i l ] 1 | 1

g B W ;7 8 & 0 I 2 ] /2; A /s /il:” M5 8 77
B X ey (40 '

UK EEBHGHIERERO A v € -2 v 2 EBHE (2)
— %% g {8

Fig.14. Impedance Characteristics of Lower Side Channel
Filters (2)—Individual Side

—



1272 74 %n 29 = 8 H H Al

Gl
F»
s
(&

.m

ik
s
co

‘m

il
== M/
- %4 15 [
12 o Bl B R AT BRI T AR
W T L
. Fig.15.
w201 _ ] Attenuation Charac-
\ l/fh_né'iﬁ 7172@ é@g f teristics of Higher
7 ! / ------ d Side Channel Filters
p/4 /6 ffﬁ' "0‘ 22’ 2’4
B ® B D
A s s
0y /- 1 1 1 I " ii
.*"Z?_ ._",;.:.“‘ r"
% = I+ \ I
= fF il
w0 i ol u
' 40+
o W[ ]
ot o J0r 3 DT
gy, v TAC— A5
= W ¢ o - 2
U A,
¢ 0 7 y, 7 =

9 16 (X 15 3 H A7 1K J5k U8 ok 2% o E 4R
Fig.16. Attenuation Characteristic of
Demodulator Low-pass Filter
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Fig.17. Impedance Characteristics of
Demodulator Low-pass Filter
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Fig.19. Impedance Characteristics of
Demodulator Low-pass Filter
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Fig.20. Attenuation Characteristics

of Ring Filters
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Fig.21. Impedance Characteristics

of Ring Filters

HZ EIZIED

(5) EFHED 1&&1‘!‘55&%&

(G g U D Fhds B EE dEE SRR O A % B
Z AR AR 2 D fh A BH
Bl &E DR T D BITRIE A v e — 2 v AT
B % o

TH5HDTE S, %16

\

P%}ﬂiﬁ A 1273
S
il
flRs
[+
i

0

/4 /85 Vi Fid} /8
AR W (kO)
22K 4w oy bW T O K

Attenuation Characteristics of
Pilot Filter

Fig. 22.

B OB
{117_ &@Eatu

SEUE L 2.3ke DINAEFE L
TEARIA v v — X v AEMTH 5

RASE L < BEE LT\ 5D THE N A I
2 Tk X9 jh{J 5L Thsb
(7) 48y l*il%iﬂi%ﬁ

S YEIE A T C FIE RIS REE R 0o A = o b )Y
ﬁ%%ﬁ%&?%%ﬁﬁ&%q%H@i%®&”%ﬁf
b, Zamichi: vty 5z e X 5 ATIA
VR VAR DL ThH B,

e BIRERAL T ORI X b o314 vy T R
TR S R R i & DT A\ T & oG S A il
EGERE LDHTED X ) i ENS ST %,

(8) WMEBEBRER KBRS

AP FEAE E > e I\ R s i O A s R g

Te B HRUEEE O AN X TUX FEH]
TSN D { v 5 A 3ke O %-‘” i \ J
B — b & Too T TR i Hid = 4
W o1 Ei e
NHLDNHD, & ORES ?éfn'i*ﬁ“ﬁ_ i 60T “godp TN
o {8 I HI T kdﬁ&%{f‘l‘ﬁ‘ﬁu{i % . ES \
S LTI D, B8R D ﬁag w 40} Y" " y |
(I L7 EIEAR O TR T 3 ke fon f \m*ﬁwﬁmm
kL 45db oiE Y 52 Tk 5, 8B 20 F ) = g T T )
193 f ve—x v AEMTH S,
(6) {25 & BB 3 e el e ot = R
b L B A YR DA F B 3 4 & & 7 % yﬁ ﬁfé’ (zfmfg A
AT B = RN {R & T DTRIES C W23 B B RO W B 0 B 3

I HASE U 2 IR EET 5 4 D
Tk % 20T 2.55 ke, 2.65 ke 7

Fig. 23.

Attenuation Characteristics of Carrier
Selecting Filters



HHMJZQ*FSH

I

(+)

1000
60
d00 -

(£2)
(%)

600+ J

171
&

400

200

H AL BE R 236 % 8=

FTDFNPEF L LBDLIENEF LV, ZDfdA
V¥ = X v AR BT L TR N O ST
7# 1db BEE THI I LITL, X LIEERSIELY A
RE7CPR D A< & b EHS% 5db LI TFICd 5 X 58D T
5

AL L, Filid/csd 6ke ks Lor 29 ke g
DIFETH Y, BE24E L 6 ke SO v e~
By AFHETEH D, InBERGRT 2R ELLTVEE
5 Z faaafﬁ¢w::a/xa150Ju$ﬁ%G%

(111} &

L 1= 3 B SR S e E s i A ol
MERED —mi o FEN Ui, SE3ERE

il

& D B L R A D
(7, ERTHOEEE O

45 24 [X

st 7o\ s LIZEEEC foo
BEIC T UTETh B,

SH DO TNB 4L T

L IEIR B D { v € — & A

e z % X W
Fig.24. Impedance Characteristics of (1) 0.J. Zobel: B.S.T.J. Vol. 3, 567~620
Carrier Selecting Filter (1924-10)
(2) S. Darlington: Jour. of Math. and Phys.
L%, EFgcintle LS54 07T, K Vol. 18, %%q%3aﬁ£9)

RS TX 7

LR D /& L LT A BHIEIE

Ry AN FSaR s #EAIEIE 17 82, 84, 85, 86 -

= %%ﬁwﬁ%t

o BE— B R (Bn2044 Hf:r’}‘lﬁ)

29 " i 3 o = " S g gk
H gl| & fii: i il i R | i M
TR, |I _ e —=
5/21 | B AE X W& Wl k& £ K @& BT § OB e
I
5/29~30 &= 4% F 4 AREAIC L B2KY =25 A ERIED ‘ HArFger | 0 B
| il 25 (Pt ¥ | %E%% 8 O 7A° (N
5/29~30 = L F R 4 7 b VvFEERBRLF - F Ly XY 2~ | HIFFER & HE i
| v O HE A B # 1 oy A
5/29~300 & 4 F ¥ £ = Ny f:; A T8 E o R g (;,,{* 9%) | HirffgERr  JH B A
| %%ﬁﬁfﬁg+ %ﬁtawmml HEAH B IR

414 | H T T 3 5
4/30 | W T W% 8 A
4/27

|
PCI EE-J i 1’31“5

5/21 HAKE X WS
5/13 | HAHBHEL =

5/10 | H A& # ¥ &
5/ k| B A8 £ s

ARSI

£ H M A
HrTH i I 83 B
hRERZERT AR T !
v U~ S N NI SRS
BRAETLYE F H iz

W B By oo 1 @ H
@AKo B o AN T oE iz o T
B Mn R I#MoBE,Eic o T

s E 8 & £ v F I 2w T

o B E R EEEECo-T | Bar T I o

CAARR
IR 22 o> ff ] UM S TR P Ls . kK B & F

J1S Z8303 IE 22 i 0 2% G
% A®, LHPEE

Bt HEAkFE v 7 HEBE; o0 T | A S N N T fi%:
EI G

W 5 b )i

P K H 3

82





