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COMMON 3VETENS
COMPOSITE SICGNALING CIRCUIT T9PE B
WITH TYPE D CIX BET AHD REFEATING COILs
ARRANGED FOR PHANTOM GRUUP OB -
SINGLE FHYSICAL CIRCUILT
2 WAY SIGNALING 2 WAY DIALING

: : OVER SHORT HAUL CABLE ARD
OPEN WIRE NON-REPEATEHRED CIRCUIMS

CHANGES
i -
D. DESCRIPTION OF CIRCUIT CHANGES

D.01. Pripr to Issue 13%-D the title of this

|

cireult drawling read as 19

, [ COMMON SYSTEMS

i COMPOSITE SIGNALING CIRCUIT TYPE B

© S WITH TYPE D CX SET AND

J PHANTOM COIL GROUP

.o ¢ 2 WAY SIGNALING 2 WAY DIALING

'OVER SHORT HAUL CABLE AND OPEN WIRE CIRCUITS

o7t PUR CIRCUITS NOT EQUIPPED WITH TEL, REP'TS,

\D.02  Options ZV and ZW are added to Flg. 12
: and to Hobe 115,
]
‘D.O3 TFlg. 127 added to connectliig infor-
’ matlion for leads 71 and Rl of
é?ig, 10,
éﬁgég toke 116 formerly vead “Pupnish "k

: wiring when sarth potenbial com-
?igﬁsatiaﬁ is reqguived For Plgs, 1, % and
c%4-as a phantom group. Purnish "LY wirving
fand apparabus when earth potentlsl com-

Ipensation is not required and one ileg

cleornmecks to a telegraph or similar channel,
S Purnish "HY wiring when esrth potential

soompensation is not required and Pig., 12

© iis furnished as a fourth signaling ckt,"”

)<‘§ ..

T2 DO5 Cross conpection Plgs., 5% and 58
o are added,
i§ D.OB Note 122 formerly read “The 1LU49M
s retardation oolls in the side cir-
praulty of 8 guad shall have Lhe same code
»Zletiér§§
4 DL.OT Connecting elreult Information for
% ieads M, E, N, and ¥ of Plgs. 1,

13 and 4 Tormerly vead "Po Trk, Ckt.,

Aux, Pulge Link Ckt., or CX Sig. Aux, Sig.
’2K§9k
D.0B Hote 109 formerly specified "when
asgociated ckb, 18 8 Composite
Bignalilng Auxiliary Bignaling Okt,V
D.09 Connecting olreult informstion Tor
lende T and R of Pigs., 2, 8 and
formerly read “To Trk, Cki., O Sig. bux,

8ig. Ckt,, Hep. Coll Ckt, or Rep, Coll of
slmilay CX Sig. Cks.”

Printed In U, 8, 4.

0,10 Hote i§§f§$f%efi§ regdy-
"High voltage bresidown condénsers
shall be uged Tor condensers (43 (BY (D)

{7} and {R) of Figs, 10 and 11 when reguilred

by line conditions,” 5,
All other headings under Changes, no @ééﬁgéj
1. PURFOSE OF CIRCUIT | ' j
4 :
1.1 This eireult pr§¥i§§s & mesns for
compoaiting and terminating trunks npt
sguipped with termlnal repeaters, !

1.8 This eizounit also §§§?i§%$ é LHOo-Hay,
duplex signaling civeult Tor composlle
glpnaling and disling. :

2. WORKING LIMITS

2.1 The limits of this oirould are
stated on the g@hsﬁazig drawing.

3.  PUHCTIONS

Hote: In statling the funchions below,
it 1s assumed that there sre o composilte
signaling olreulits, ons at ssch end of the
trunk; and in the following listing of the
functions one will be called the Yedsnt” eng
and the other the "west® end. ‘Ths composite
signaling clroults at the two ends may be
expotly alike or one may be per BD-05020-01,
or SD-05048.03, )

3.1 To transmlt a curvent pulsabion

from "east' to "west" opsrating, fowr
the duration of the pulsstion, & receiving
relay (CX} af the "west” end of the circult,

3.2 To travswlt 8 currvesnt pulsation from
“weat¥ to “east" operating for the
duration of the pulsatlion a pecelving relay

{CX) at the Yesst” end of the circult,

3.3 To transmlt simultarnsously curvent
pulsations from "east™ to Ywest®
and from "west" to Yeast™ opsrating ihe
recelving relagys (0%} &éﬁbstﬁ erds,
[
3.4 To prevent & recelving relay (0¥ from
veaponding to pulsations originatsd atb
that end of the cirsuit where 1t Is located,

.5 Provides means Tor ?%&égagiﬁéﬁt of
one recelving rvelay [0X) withoub
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impalring the other two signgziﬁg
channels,

" 3.6 ' Provides means for making the distant
roffice trunk test busy during the
testing of a (CX) relay.

3.7, Provides means for obtaining a
* phantom cirecuit from two side ocireuits,

3.8. Provides means for matching the
impedance of the line approximately
to that of the office,

3.9 Provides mesns for using the line or
E trunk simultaneously for telephone
communlication and for composite signaling,
dialing and telegraph operation,

4. CONNECTING CIRCUITS

 When this circuit is listed on a
keysheet, the connecting information
tﬁ?rean'is to be followed,

4.1 Two-way Trunk To Operator Office
© 8D-32190-01 (Typical)

4.2 Incoming Trunk Circuit SD-31887-01

" 4.3 HI Carrier Terminal Circuit
i 8$p-64081.01

4,4 X signaling Converter Circult
! 5D-64698-01 (Typical)

4.5 ‘auxilisry Pulse Link Cireuit
5p-95043-01 (Typical)

4.6 AC Earth Potential Filter Cireuit
SD-95073-01 -

&7 ?éiegragh or Teletype Circuit
i SD~70054-01 {Typical)

. DESCRIPTION OF OPERATION

5. CX SET - FIGS 10 AND 11

The CX sets which are shown as

. Pigs. 10 and 11 act as filters and
--separate the direct current and low fre-

quency a&lternating current components of
the d-¢! signaling or dial pulsing from

. . the voige frequency alternating currents,

“The direct current and low frequency
ccomponents of the dial pulses readily
.pass through the windings of the retarda-
ttion ¢4il in the composiie set to the
Jsignaling legs, while the volze currents
lare prevented from entering the signaling
circuit by the high inductance of the
windings 1n the same retardation coil.

- On the other hand, voice currents pass
readlly through the serles line condensers
(T) and (R) to the repeating coll, while
the direct current of the dial pulses 1is
prevented from entering the repeating
coll group by the same condensers.

Condenser (D) is provided only when tele-
graph 1s used on one leg of the cirouit,
for the purpose of reducing the telegraph
thump.

5.1 HRepeating Colls Pigs, 2, 8 and 0

The (81), (s2) and (PH) repeating
colls form a repeating coil group
drranged for phantom group operation bub
(31} and (32) may be used individually
on single physical cireults. The repeating
colls mRY be sslected according to Table 4,

to match the impedarce of the line to that

of the office,

The condensers {81), (32) and [PH)
of Flgure 5 are reéquired, to prevent
the drop windings of the repeating coils
from forming a direct current short on
associated drop equipment., Figure 13
is required when a repeating coil of
this cirecult connects to another repeating
¢oll in which case blocking condensers are
not reguired. ground on the "¢Y terminals
of the repeating coils is required for the
purpose of reducing ecrocssfire from one
(CX) signaling or dialing cirecuit to an
adjacent (CX) circuit. It alsc reduces
the effect of the inductance unbslancs
of retardation coils A and B which might
otherwise cause the phantom sircuit to be
nolsy.

5.2 CX Signaling Circuit - Fige., 1, 3,
b, 6, 7, & 12

When & signaling cireuit is in the
normal released condition, ground is
connected to lead "MY at both ends of the
cireult, The relays are held in their
relessed condition due to the flow of
current through the (81) windings. When
battery is applied at one end of & channel,
the current through winding (S1) of the ¢
(CX) relays at that end is reversed and
tends to operate that relay, but is
opposed by the current through the (82)
winding, which is of a magnitude sufficient
to hold the (CX) relay released. However,
the current through the (52) winding flows
over the line conductor and through the
(82) winding of the (CX) relay at the
distant end and 1s of a magnitude suf-

Ticlent to overcome the current in the

(S1) winding and therefore operates that
relay. When battery is applied to the

"M" lead at both ends of the circuit at
the same time, little or no current Plows
through the (32) windings and as the
currents through the (31) windings are
reversed, both (CX) relays operate, The
{P) winding 1s provided only as an earth
potential neutralizing leg. The retard
coll (T) is used for the purpose of reduc-

~ing the thump produced by the dial pulses,

When the signaling and dialing cirouit
is required for single circuits only,
Figs. 1 or 3 with "M" wiring or Fig, 12
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may be provided. The operation of the
eiroult remains the same as described
above. PFlgure 6 1s provided for the
purpose of making the distant office

end test busy 1f the associlated trunk
civeult at the distant end 1s other

than an intertoll trunk cirecult or to
hold the distant end in a normal idle
condition when the circult at the dis-
tant end is an intertoll trunk circult,
when readjusting a (CX) relay. It should
be connected to that leg of the {CX) set
which is eonnected %o the operating winding
{52) of the (CX) relay under test.

Pigure 7 is provided for the pur- .
sane of elosing through the earth
potential leg when readjusting a (CX)
relay., It should be connected &s gpeci-
fied in the circuit reguirements table.

T fasilitate maintenance the leads
required for testing this circult are
brought out to the terminal strip and
strapped as shown on the schematle.

5.% The "E' option connects the T lead
~ of side No. 2 to the signaling cir-
cuit associated with side Ho. 2 and con-
nects the R lead of side No, 2 to the
signaling circult assoclated with the
phantom, This connection is the reverse
of the conpnection for the "Q" optlon.
when new circults are installed or when
changes are made on existing clrcults to
provide the "E" option, 1t will be
necessary to provide the cireults at the
distant end of the line with. the equli-
yalent wiring so that the dlstant office
cipenits are wired with the side No, 2
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signaling cirguit on the T lead and the
phantom signaling circult on the R lead
of side No. 2

When the phantom circult is not
provided and the signaling cireulits are
wired in sccordance with the "E" optionm,
the wiring of side No. 1 1s the pame as
the wiring of side No, 2 and side No, 1
in one office can be connected over &
line to side No, 2 in another offlce.

- o
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5.4 he longltudinal retardation coll
(F) of Fig. 15 is provided for
suppression of interference under
conditions where the shunt type resonant
rilter, used for the suppression of 60
¢yele interference is not applicable or
not sufficiently effective, Since the

longitudinal voltages induced in the 4

line wires of a guad are equal, and are
applied to the windings of the retardation
c0il in the same phase, sach encounters
the same high reactance as if 1t were
connected to the primary winding of a
transformer with open clrecult secondary
windings. ‘The effect of these induced
voltages on the signaling clreuit is
thereby greatly reduced. During pulse

tranemission through any winding, however, ;

the other windings, to which no
equivalent signal ls then belng applied,
act as parallel connected transformer

comparatively low resistance of the iine .
and ground return paths. The reactance :
of the windling through which the signal

is passing is consequently low, and the
desired transmission of signaling pulses is

not aggreei&bly impaired by the presence of
the colil. :

secondary windings closed through the , _fé
i
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