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CHANGES :
D. DESCRIPTION OF CIRCUIT CHANGES

Bl Information is added to the eireunit
reguirenents table which will enable _ -

- - testing of the S507 relay (C) on an ON2
terminal when Flg. 11 and option "AX" ‘are

provided.

A11 other headings, no change. .
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L
. - COMMON SYSTEMS ,
L "O" & "ON" CARRIER TELEPHONE
o ST APPLICATION SCHEMATIC
P ' "01", "ONI" & "ON2" CARRIER TERMINAL

N ALSO FOR USE WITH
ON/X CARRIER TERMINAL

" CHANGES » 'D. DESCRIPTION OF CIRCUIT CHANGES

B. CHAUGES IN APPARATUS ; .
’ ' . D.1 The code of (L32) added in Appendix 1B
-1 Removed . Heplaced by _ to Issue 11B of this CD was shown on
In Fig. 11 the €D in error, No equipment change is

_ , invelved in B.2 above.
1 - Transistor (Y1) 1 - Transistor (Q1)
7B . 128 :

[y

‘ o D.2 Note 124 has been revised to clarify
B.2 Addesd ‘the application of option "AF" when
’ Fig., B is provided.

, In Fip. 11
1~ Inductor (132) . ‘ L )
i 15468, 82 wh A1l other headings, no change.
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CIRCUIT DESCRIFPTION , ,
TRANSMISSION. SYSTEMS DEVELOPYENT DEPARTMENT

CO=~85150-01
. Issue 12D
: . Dwg. Issue 19D

. COMMON SYSTEMS ' :
MO & "ON" CARRIFR TELEPEONE
APPLICATION SCHEMATIC
"O1M, "ON1® & "ON2® CARRIER TEEMINAL
ALSO FOR USE WITH
ON/K CARRIER TERMINAL

CHANGES
D. DESCRIPTION OF CIRCUIT CHANGES
D.0O1 Option "4%" has been provided to cover

remote alarm release cirecuit operation
when channels are connscted on a h-wire

basis. Thiz wes previcusly not shown, in
eTTOT. ‘
D.02 1In Fig. 2, K8~14169, 12 has been

changed to read KS-14169, L2 ang I3.
D.03 Fig. 59 has been revised for ON2 appli-

cations.

D.O% Fig. 105 has been extended to include
ON2 applications.

D.05 - Notes in Fig. 1064 have been changed

to show freferred method of adding

ON2 groups.

D.06 Fig. 109 has been extended to inelude
L ON2/K apbiieations.
D.07 In note 107, "SD-95246-01, 8D-95252-01,
or SD-95118-03% was added.
n.o8 Lo inelude use of

Note 114 vas revieged
the remcte alarm relesse cireuit.

m
aai

D09 Fote 110 was revised to inelude ap~-
rlication vhere thru.channel unit,
J9E7054F, 1is provided. =

D.10 Hote 121 previcusly read: "Pransmission
Chamnel Tnit.n
D.11 Note 201 has been changed .to make

Pigs. 7 &nd 8 installsr wiring.

D.12 In Fig. %, a short length of shielded

cable has been replaced with an un-

-shielded pair.

- All other hesadings under Changes, rio change.

1. PURFCSE OF CIECUIT

1.1 This eireuit shows the components and

wiring which are required for type O, .
ONl, and OH2 carrier terminals.  Jacks for
units, transaitting ang

reveiving units, cseillator unit ans
twin-charn; carrier units into the terminal,
are shown. Alsr® and suntly elrouits
a8 well a5 carrizr 1i sting circuits
are also ziven.

rinted in

2. WORKIEG LIMITS -

2.1 The maximum allowable resistance in the
PEY lead for earth potentials of 5 volts
or less shall be 200 ohms.

3. FUKCTIONS
3.1 Proviges information regarding the

interconnection of the units that zake
wp an O or ON terminal.

3.11 Provides conneeting uessage and signal
eireuit information, ’
3+12 Provides information regarding the

conrections betwesn the terminal ang
office line equipment.

3.13 Provides information regarding inter
connzetion of different type terzinals
on the same line pair.

-

3.1%  Provides information regarding the

" interconnsetion of a terminal with rE-
peaters and bypass eireuits of other type
C systems on the same line pair.

-3.15 Provides zlarm cireuits which operate
when there is failure of (1) the '
3700-cyele oscillator used for signaling,
(2} tha carrier .frecuencies received cyer the
*ine, and (3) the LB-volt supply due to a
fuse bloving.

3.16 Provides zutomatic disconnect ang maxe

busy in case of 2 3700~eyele or carrier
failure. » :
3.17 Provides identification of the systenm

in trouble st both terminals, excepting
failure of the LB-volt supply to the glarnm
gireuit. .
3.18 Provides neans far testing %he carrier
zent prior to returning the systen
fler a trouble condition.

P .
O NoTrmal

3.19

ierd Tor interronnsoe

sls and SHL 59

¥
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3.22 Provides Tor the Interconracdtion of
. ON1 termimals and ON/K conmbining net-
WorkK, ¢

3.23 Provides Tor the interceonneciion of
ON1 terninais and O earrier channel
dropping eircuis.

3.2% Optional wiring was indicated in
“lgs. 1 and 3 to provide rasetting of
alarms over the system.

3.25 Provides optional %Eriﬁg TAFY o elimi-
nate & lO-second ring on a8 private~
line channel having ringdown si ignaling.

3.26 Provides optional wiring HAN® which
"was not provided §?avi9§s2§. This wir-

ing will be supplied in all terainals. It

is necessary for converting éxistiag Gl or

ON1 terminals to ONH2Z terninals.

3.27 Prsviées alara lead wmultipie points
connecting To office alapm cireuits.

%, CONNECTING CTRCUITS

4,1 Plug-in Units

%,11 Channel 3535,>~}§~§§}1§*JE, 3D-95191-01,
Bl 9§2%é -1, or 8D-95252-01

4,12 01 and ON1 Twin Chamnel Carrier Ckt. -
$D-95151~01 }

.13 Group Trapsmitting Ckts. for OB, %C},>

- and 0D1 - 3D-93153-01

k.1% Group Receiving Ckt. for CBl, €Cl, OD1,
and OH1 - SD-95152-01

4.15 Ol Terminal Group Osc. ard ON1 Grp.
Ose, Cxts. - 3D-9515%-01

.16 04 Group Trarszit ting Ckte -
$D-95172~01

%.17 0K Groun Recelving Cut, - SD-9517%-01

k.2 When this circuit is listed on a key

e

srmation therelin
owing are typl-

sheet the comrsciting
should te followed. The Io11
cal connecting circuits,

4,201  Anmunciator Ckt. - 30-90202- ﬁl
4,202 Audible Alarm & Pilot Lamp Ckt. -.

’a§~§3é3¥~33 :
4.203  Audible & Visual ilarm Ckt, -

SD-96188~01, SD-95353-01 ‘
4,204 In No. 1 Step-by-Step Cffices
L.2041 Audible & Visusl Alarm Ckt. -

5D-96188-01 4

L,202 Audible Alarm Ckt., - 3D3-31551-02
£.225 In NHo. 3504 Step-by-Step Gffices
4,2051

Audible Llarm Ckt, - 3D=-31551-022
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%.207

o208

L.209
k210
4,273
v.212
h,213

L,21k
4,215

L.217
$.213
4,219

 5D-21886-01 . »

Pilot Lamp and ?awér Alm. Lamp Ckte=
SD-31573-01

Eg No. 359A Step-by-Step Offices

Misc, Alm, Ckt. - Alarm Control - )
3D-31980-01 ' -

Misc. Alm. Ckt. - Pilot Lamp - . = i)
$D-31970-01

Conn. Bank Mult.,Ckt. - SD-32188-01
0G Trk., Man. - Toll - SD-15362-01. ) 7
O Trk, 8dr. TOH to Ste§~§y~$tep -

CBR, TDM. OFF INC. ?33 ~ Dial Puls, -

»25%&3»&1
?3}}3:, INC. TRE -~ H.F. PULSING =
333-25*9@«@1 :
G Irk, - Biep-by-Step to SEL. ¥ -
s&sz@&&;
§0i. PICH. BAY. JK & CORD CKT, -
S0-55268-01 . ‘
1000 cyele S$IG. CO RELAY - 8D-55393-01

I.T.0.G. TRK., DIAL-SEL AULT -
SD-55109-01

No, %.or 5 T.TST BED - PTCH JX CKT. -
$D-55337-01

2 WAY OPR OFF - T. SWBD - SD-53256-01
$IG. CONV. INC. AUT - $D-56131-01
TNTERTOLL TRK. - WF to DIAL PL3G. -
3D-55105%-01 : )

3IG. CORVRE - DC - 8D-556159-01

. CONVR - CS to 20 - 5D-55163-01
3IG. CONVR - S to 20 T.D, -

SD-56199-01
14 Zcho Spr. App. Sch. - sp- 59035-01
I.7. Swbd.- 0.G.T. - Dial - SD-5kh72-01 T
5 I.7. Swbd. - 0.G.T. - Dial (CX or
(SX) - SD-GW47H-01 i
}%ﬁg },? *32‘ }% 2 ? :’f’éa; ?igga as; SI{T; ol
S0-65724..01 :
1,7,, INC TRK, DIAL TO SEL OR oPR - . -
,a§*3%3§§w%l 3
VF PICH. JACK CKT - SD-4303-01 ‘ T

LINE & BAL. ~ é??&; 55 + = CABLE =~
S0-64903-01

LINE & BAL. = APPL. SCH, = OPEN WIRE -
3D-54G03~03 -

S e e
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h,231

4,232

4,233

L, 23k

4,235

4,237
4,238
%.239
4. 240
LN |
b, 242
4,243
. 2k
l+, 245
b, 246

b, 247

L, 2h8

L. 249
L, 250

L, 251

AE‘;‘ * 2?2

L, 253

AUX PULSE LIN
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"No. & 8W I TRX., INC OR 2 WAY -

SD-68006-01

No. L SW I TRK INC ~ M.F. PISG. -
SD-6815%-01 ,

No. 4 SW I TBK, 2 WAY DIAL - CS SIC. -
$D-66102-01 -

¥No. % or LA gv.

I.7. INC. DIAL -
8D-68135-01 :

Ho. b or ba PTCH. JK CXT. -

§D-66327-01

SW. NO. 4y PaD sW - 53-682854}3.
No. % & I.T. 0.G.T.

2 WAY TRK, LOOP CX - 8D-9960-01
- 8D-95095-01

SIG. LEAD EXT. - §D-95L88-01
AUX. TEK. CX - LOOP - SD-96398-01
AUX. ALM & PILOT LAMP - SD-90614-01
Armunciator - $D-90202-01

Aud. & Visval Alm. - 8D-95075-01
V. F. ALARM SYSTEM - SD-95143-01

Thru entrance cable, when reqguired,

o carrier line facilities.

C Carrier Telephone - Line & Bal -
Transfer ﬁ?ts, - SD=59010-01

Subseriber Line Ckt, for Terminating

_Service - SD-3122l

V.F. CH PICH - §D-59329-01

0% Carrier Telephone - Lina & Bal

‘Ckts. - $D=95181-01

Mis. Alz. Ckt. in a 3604 Step-by-

‘Btep Office - 80-31209-01

ON1 Comb. Net. and Osc. Ckt. -
£D-95198-01

Applieation Schematic for N1 and
0Kl Fepsater - 35D-95124-01

ine Filter & Auto Transformer Ckt.

for use with "0" Carrier - §D-95181-01

01 Fepeater Ckts. - SD-95155.01

021, OC1 % OD1 Carrier By-Pass &

Eranching Ckt. - §D=95171-01

pplication Schematic for CN1 Junc-
tion GRF 1 - 8D-95196-01

- regulred.

%

Application Schematic for ONL Jumc-

L.258

: tion GRF 2 & 3 or b & 5 - 8§D-95197-01

4,259 Line and Balancing Application Sche-
matic for Carrler Line Filters -

8D-95213-01 o .

. 4,260 nov Carrier Telephone - Line and

Balancing, Channel Drepping Cireuit - )
8D-95227-01 - ]

4,261 ON/K Carrier Telephone - Ccm%inﬁng
Network Cirecuit - 8D-95243 .01

DESCRIPTION OF CPERATION
5. TRANSMISSION - (FIG. 1)
5.1 Type 0O

5+11 Each type © system provides four chan-

nels for transmission over the open-
wire line. 7This basie channel group may zlso
be used on other systems. Thé units for
these channels are either of two types. They
may be the normal compandored channel unit

~which would also include the channel unit

without signaling, or they may be the non-
compandored thru channel unit or the special
gervices channel unit, The thru-channel unit
is employed for tandenm operation of 0, ¥, or
ON channsel. The special services channel
unit is used at each O or ON terminal where
data or other special services are to be
transmitted over the systems. In the case of
the compandored channel unit, the VF cireuits
are comnected either 2-wire or Y-wire along
with the "E" and "M" leads when these sre

The thru~channel unit, wnich, as
stated above, iz used only at intermedizte
points for tandem channel operation, always
functions on a Y-wire basis and does not in-
volve "EY and #MY lead functions.

5.12 When 2-wire is used, the connection is
made to the WIHW gang- nR» leads, and when

Bewire is used, the connections are made to .

Ehe "T1" and "Rl as well as the "pn and WRY
leads. The input to the channel will enter
the channel unit, where the input voles~fre-
quency band is translated to a band of egual
width in the 180~ to 184-, 18h- to 188-,
188~ to 192-, or 192- to 196~ke range, cor-

-responding to the four channels whioh are useds

These are called Y“baseband frequencies." The
outputs of the four channel units plugged
into jacks (CH1), (CH2), (CH3), and (CH4) are
combined through resistors (R2) to (39) which,
with {K10) and (R11), form a combining net-
work. (R10) and (R11l) combine the trans- .
mitted carriers from the twin-channel units
with the four channel sidebands. In the
group transmitting unit, this combines out-
put is amplified and translated in frequency
to the freguenciss applied to the open-wire
lins.

5.13 Pig. 101 shows the allocation of O chan-
‘nel sidebands in the carrisr-frequency
spectrun at baseband frequency (180 to 196 ke)

Page 3
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and line 6 ke) fTor type v

systems : type OHL june~

tiens. channel allioca-

tions wh ermsg are assocliated
ca

s
ses, btwo arrange-
in the ecarrier

spectrum are oroy 4 2d channel order A

identieal wi tnat shown in Pig. 101, In
channel order 2, however, the arrangement of
channels in the carrier-Ireguency spectrum
is reversed, as would te reguired, for ex=
ample, where a typs 0 107 terminal connects
via two ON1 junctions to another type O

LGT terminal, without type O repesters. One
of these type O terminals would then use
channel orger 4 and the other, channel or-
der B. If one type O terminal were LGT ang
the other were HEGT, both terminals would use
chamnel order Ai.

5.1% When a type 0 terminal transmits low

group, it receives high group, and
vice versa. In either case, the group re~
celving unit raises the level of the signal
recelved from the line and translates it
back to the bassband frecuencies aocepted by
the four channel units, in the range of 1BO
to 196 ke. :

5.15 In the transmitting direction, the twinw
cramnel carrier units supply 184~ and
192~ke carrier current to the modulators in
~the four channel-units. Also, they add 18k
and 192 ke to the cutgoing channels by means
of the combining network, In the receiving
direction, the cutput of the group receiving
unit is connected to the twin-channel unit
“where changss in azplitude of the received
carrier (1E% ke in one twin-ehannel unit and
192 k¢ in the other) are regulated to a
nearly constant value. The range of regula~
tion in the twin-channel unit is relatively
szall, a wide range regulator being incor-
porated in the group redeiving unit to make
up for the large Lransmission loss changes
in the open-wire line. 4 portion of the re-
~eelved carrier Is furnished by the twinechan-
“mel unit to the two dexcdulators. One twin-
channel upnit ie associated with channels 1
and 2 and the octher is asscciszted with chan-
nels 3 and L. ’

5.16 For 0B, 0C, and OD systems, the equip~
ment vhich is mounted separste from the
terminal fraze (Fig. %) ineludes the line
transformer and jack and a simulating network.
The (L) transformer of Pig. % is a 115:135%
transformer which provides means for connect-
ing the terminal, which is unbalanced with
respect to ground, to the balanced entrance
cable or line filter. Capascitor (L) is
bridged across the (L) transformer to improve
the lmpedance characteristic of the transform
er. A sizulating network (SIM NET) is pro=-
vided across the input to the terminal to im~
. Prove the transmission and the input impedarnce
of the terminal over the carrier- frequency
band. Jazks (EQ) and (LINE) provide access
-to the ternminal and the line for patening and
test purposes. Test jacks (EQ BXDG) permit

Poge b4

bridging measurements to be made by zeans of
& vaguun tube voltmeter or sslasctive anilyzer.

5.17 For tvpe 04 systems, no separate line

transformers or networks are reguired,
and Fig. 6 is supplied in place of Big. &
or 7. Fig. 6 consists of the (E{) and (LINE)
Ja

3

cks and assoclated bridging jacks (EG BRDGM

5.2 Type 0¥

5.21 For ON systems, four channels are ro~

.yided in each ON group for transmission

over the cable. The associated VF circuits

. are connecled to these four channels, either
2-wire or Y4-wire, along with the VEW apg nyn

leads, when these latter are reguired. : For
2-wire operation, connection is made to the
“I* and "R" leads, and for h-wire operatien,
connections are made to "T1¥ and "R1Y as
well as the "TY gnd YEY ledds. The input to
the channel will enter the channel unit where
the Input voice~freguency band iz iranslated
to a band of egual width in the 180~ to 16h-,
184~ to 188-, 18E- to 192, or the 192- to
I96-ke range, corresponding to the Zour chan-
nels which are used. These are called "base-
tand fregusncies.® The outputs of the four

channel units plugged into jacks (CHL), {(CED),

(CH3), and (CH4) are combined through resis-
tors (B2} to (R9) whieh, with (R10) and

-(R1l), form a combining network. The resis~

tors (R10) and (R11) conmbine the transmitted
carriers from the twin channels with the
output of the four channels. The coxbined
output enters the group transmitting unit
where it is amplified and translated in fre-
guancy to the ON low-group line freguencies
which are sventually supplied to the O rew
peater. The outputs of up to six OX group
transmitting units are combined in the com=
bining netvork and oseillator cireuit with
the cutput of the level control cseillator.
This combined output i1s applied to the ON
repegter. . )

5.22 Fig. 102 shows the allocation of ON1
channel sidebands in the carrier-
frecuency speatrum at baseband (180 to 196 ko

and line freguencies (30 to 136 ke, low
group; or 16€ to 264 ke, high group). In
the low-group line-frequency spectrum, ON1
groups ocoupy the same fregquency bands s
certain type O systems, as follows:

Line Frasg,
ke ONL Grp 0 System
120~136 1 0D Low Grp.
100-116 2 OC Bigh Grp.
£0-96 3 0C Low Grp.
60~76 i 0B High Grp.
L40-55 5 0B Low Grp.

Two arrangements of channel sidebands
are used, ecalled channel order 4 and channel
order B. The pesitiens of channel sidetands
for channel orders 4 and B at basebsnd and
low-group line frequencies are the same for
ON1 as for the corresponding tyre O systesms,
a8 can be seen by comparing Fiz. 102 with
Fig. 10k,
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Fig. 110 shews the alloeation sf oN2
channel sidebands in the carrier-frequency
Cspectrun at baseband (180 o195 ke} and
line freguencies (3& te¢ 132 ke, low group;
or 172 to 2868 ke, high group). The only ON2
group that cceuples the same frecueney band
as a type C group is group 2 vwhich occupies
the same line freraeaey (100 o 116 kc) as
the OC high grs&p.

When an OF terminal transnits channel
order A, it must recelve channel order B3
hence, when two OF termipals are connected
via a type N ggryier line, one transmits .
chaznnel order A4 and the cther transmits chan-

nel order EB.
- 5.23 For an ON terminal, the group receiv-
ing unit raises u“e lgvyel cf the slgu
nal recelived from the 0N regégiér unit and
translates it back to the 180~ to E?é»ﬁc
baseband freguencles sccepted by the four
‘¢hannel units.

5,24 Operztion of the twin-shannel carrier

units for a tvpe OH terminal is the
game as described in 5.12 for iype O ter-
minals,

5.3 For type ON terminals, Fig

piizd in §§&€% of Fig. & 9? 5. fig. ?
sonsgists of a multiple pad for cortining the
outputs of the group iransmittine "aits; a
lavel control oscillator, and an icmpedance
matehing transfa?§$§§

5.4  For CN1 terminals at ON1 junction loca-
ticns, Flg. 9 is $k§y3i€§- This iz =
csareeiizg éi?t“it vhich parmits intercon-
nection of ON1 ternminsls to CHI Junctions
‘where 1t is desired SG ié“ﬁiﬁaﬁé an ONHL -

groups. -

Fig. 107 shows in single-line block disz-
graz form, typical examples of cross connec-
tions for mult ipling the transmission cir-
cults of CH ternirals towvaré the repeater,
and Fig. 108 ghows the cross connections in-
vez?ﬁxg OBl functions and terminalis.

5.5 Fig. 103 shovs chanrel sllcestions at
va%iC&s points in a typieal O -~ OH
systen connection. To illusirate ths uses of .

this diagraz and Figs. 101, 102, and 10k,
consider a group 3 CH1 terminal, tyg35“zu§3?g
crhannel order B, at the left, connected to
an OB HGT terminal, transmitting channel
order A, &t the right, via = type K line with
one repeater, an QU1 junetion and type U line
witﬁ one repeater. Follow channel 1 thre
from left to right., At the ﬁﬁf&awv?,lﬁ%‘ at
basetend freguency, chanrel 1 iz the upper
sidetand of the 192~ke csrrier, betwsen
182 and 198 ke, After rmodulation zzainst
the 274-ke grou 3 ogeillator freguency
{(¥Fig. 102 w transmizt
rel 1 becons gigeband
carrier, Lz £ ga.
“&*%at% thi

220 to r:ﬁ
thé line, tars

o

o,

Yo frequency translation ccours in the
LL on §e§éat§r nearest the OKl junction so
that channel 1 remalins between &0 and 8% ke

&t the input to the group recsiver CA. In

this unit, trsnslation to baseband occurs
and channel 1 again becomes th uprer side-
band of 192 ke, lying between 192 and 196 ke,

How Siﬁﬁé there is a frecusney ??Qggiﬁg
repeater between this juneticn and the EGT
OB terminal, the cpen-wire side of the jung-
tion recelves low-grohp 08 frecusncies and
mast therefore transmit OB high-group fre-
gnencies,  With channel 1 st 192- to 196-ko .
baseband Iregueney, BGT 05, vwe iranszit chan-

nel order A (See Fig. 104). a4t OR high-
group line frequency, at the fzsuk TrENng-
mitter CW ou t?gsg this channel sideband is
betweent 80 and &4 ke. In the i“”w 0B re~
peater; chanpel 1 sideband is t?:ﬁsi&tﬁé’zs
52 to 56 ke. “i%a?}y channel 1 is trans-
lated to a baseband frecuency of 180 to

‘84 ke by the OB group receliver and is trans-

mitted t?rcugh the twin-channel unit and

?arﬁei 1 band filter to the channel demodu~
thﬁr where the sifseband is converted to
voice freguency.

vith regard to CHZ, the ¢harnsl alloca-
tions at veriocus points in a btyoiesl sys%&a
are shown by Fig. 111. Fig. 111 ﬁﬁ* oz 1
comparable to gig, 103 for O and ONl, and
the illustration in 5.5 may be a:i§t$§ to
ON2 with the realization that the only group
oseillator freguency that is comzon is that
of group 2¢ ne OHL junetion lz used, and the
line f?egzensige ﬁszﬁv slightly f““% 0Nl
frequencies.

5.6 Fig. 105 sisgs {1

rectly amo the
the 3¢8?%§? t“i§~ahg%
rect orientation for
nel filters for type O and typs

how Lo ghodse cor-
cur list nunbers of
1 units snd (2) cor-
e

294

£

=

e >l< i
If any 0 baseband unit is to be associated
with 3 system using e¢able in any rart (O
system), it is necessary to use list 3 or L

on the twin channel carrisr eireuit. If 1
is entirely C¥W, use lists 1 and 2.
and % indicate wider band cmrrisr
filters than lists 1 snc 2. 7T
ie useéd in channels 1 and %, while the 3298
ig used in channels 2 and 3. Fach of thesse
filters can be oriented in cons or ine other
ﬁf two positions, the correct orisntation
eing determined by (1) tre gfaﬁg,l @raer,
{2} type of terminals (HGT, LGT, Grp 1, 3,
5y or Grp 2, L, &) and (3) Qéa‘ﬂta akmi?fs

Listg 3
er supply »
e 32%4 filter
i

e

5.7 Fig. 106 srﬁvg a few of the many pos-

sible arrangsments of zgkﬁ O snd type OH
ggulipzent to ié’asgﬁéfﬂ flexipility of 1
connsction of the basie squ
ghown in Fig. 106454, For
he Junetion of five QUL z
with five tyre O systesxs, four
wire pair, and one on a &
nich is shared with a
the same location.

inter-
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ater supply voltage iz obtainegd
n the —~4E-volt office battery. All
uits are fused by a single fuse
noi nnected to these cipcuits through
2-ohm rheostat which permits the heater
veltage to be adiusted. The adjustment will
cepand upon the nominal office batiery volt-
age and the number of channel units in use.
A voltmeter may be connected betwsen lacks
GE2) and {(-40V) to measure this voltage.
st cases, the (K23} resistor will be
rred outi but vhere maximun batiery con-

o o

sty

ditlons and a minimum number of channel units
are found, 1t will be necessary to remove the
strag. 4 second -48-volt supply feeds the
alasrm cireuit and the gignaling eirecuit dis-
abling -leag wg.w

£y
¥
%]

Flate Battery

Flate battery for the entire cireuit is
obtained from a single fuse. Inductor (L31)
and the two 100-mf capacitors, (C3%) and
(€35}, provide plate circuit filtering.

Jack (+130V) permits the plate voltage to
be tested by means of a voltmeter.

7. ALARM CIRCUIT ~ (FIG. 1)
7.1 General

"7+11 Three types of alarms are given by
this cireuit as follows:

se alarm (~LBY) which lights the
zp (-48Y) and operates relay (ALY
¢ the desired office alarms, ,

(2) ¥nen 01 or ONL terminal is in use,
the received carrier output of the

group receiving unit contrels the opera-

tion of the (C) relay. Por ONZ termi- |

nals, the received carrier output of
the twin-channel carrier unit 1-2 is
connacted by (C64) to the base of the
transistor-detector cireuit, Fig. 11,
Inductor (132) rrovides a high imped-
ance Lo the input signal while provid-
irz a low-resistance d¢. return for the
- base.  The potentiometer (R40) provides
a =means of varying the bias on the tage
for d4ifferent transistors and under
various supply voliage conditions. Tne
4204 diode across the potentiometer

gulates the vyoltage at 6 volts., The
CH dlode regulates the collector sup-
voltage at 16 volts. GBResistors
2%} and (BL1) provide the necessary
veltage drops from the +130-volt and

~

-L0-v0lt supplies.

P A e

With the base blased to eutoff or
ayond without signal, the collsctor

rent is zero, Vhen & carrier is re-
gived over the line there will he sig~
nal input, and ecollesctor current will
flow during the negative half cyele of
the input signal. These pulses of cur-
rent flow through the winding of the

(PN

b
cur
c
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(C) relay.. The 20-uf capacitor [C6%3)
tends to eliminate any tendency for the
relay to chatter at levels slightly
higher than the alarm condition. Thus,
when carriers are being recelved, the
- {C) relay will be held operstive.

(3) In both cases of (2) above, loss

of recelved carriler over the linpe
will cause the (C) relay to release,
After a short pericd, depending upon
the time constant of the circuit made
up of resistor (R35) and capacitor (€31,
the gas tube will fire to operate re-
lay {(Ca). When relay {(CA) has operated,
it locks up and gives the desired of-
fice alarms by operating the (ALM) re-
lay, and lights the (CARR 3700) lamp.

() Failure of the 3700-cyele oscillag-

tor in the group oseillator unit _
will cause the release of the (3700) re-
lay. This operates relay (CA) and
lights the (CARR 3700) lamp.

7:2 In addition to the usual type of alarms,
the slarm and busy test cireuit provides
the following features: ;

(1) Identifies the system which .is in
trouble because of 3700-cyele or
carrier failure at both termiﬁa}§.

"(2) Remeves the ground (Fig. 4) or
battery (Fig. B) which may be con-
- nected to each YE™ lead by the signal-
ing relay in all channels when therse
is a carrier or 3700-cyele failure to
previde "aubtomatie disconnect.n
(3) After a 10-second interval, all
channels are made busy by the ap-
plication of a permanent ground {(Fig. &)
or battery (Fig. B) on the "E" lesds,

(%) Provides means whereby a gystex z8y

be: "transpission® tested from either
terminal prior to returning the system
io service. his is useful where tre
interruption is of short duration and
tne maintenance man wishes to establish
that the ircuble is still present be-
fore he travels several miles in an ef-
fort to locate the trouble. Obviously,
if trouble still persists, it is necesg~
sary for it to be cleared wherever it
ey be.

(5) Provides means for returning the
system to service, whether at an
atiended or unattended station.

7.3 A detalled description of the alarm cir-
cult follows: Let us assume the loss of
carrier due, for example, 10 a short eireuit
on the line. Relay(C) will release and
capacitor (C31) will begin to charge tnrough
the resistor (R39) from the 130-volit battary.
After a paricd of asbout 2 seconds, this ca-
pacitor will have sufficient charge "to cause
the control gap &f the gas tube to break AGWhe

ST,
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Unce this has napreneg, the mein gap will

treak down andé causes current to Tlow through
the prizary winding of the (CA) relay.  As”
soon as relay (J4) has operated, it will

lock up on the battery supplied through ils
contazcts and the resistors (R32) and (E33).
In addition o extinguishing the main gap of
as tube by rezoving the battery supplied
, 5ix things happen when this relay is
ted:

pund {(Fig. A) which is normally
supplied on the "G lead to chan-
2, 3, and &, is removed. This is
Cthe Tautomatic disconnect® arrangement
reguired by the connecting clreulls.

(2) Ground vhich Is normally supplied on
the ¥GY lead to chammel 1 (Flg. 4),
is rerplaced by the ~hBevolt battery.

{3) The "EY and "¥* lead connectlons in

¢hannel 1 to the connecting cirecuits
are opened and connected together. This
loops the signaling eircuit so that tests
througn the slgnaling circult can be made
from the distant terminal.

{(4) The office alarm is brought in

" tnrough Xey (ALY ELS) to the opera=~
tion of the (ALM) relay. The office
alars can bte relessed by operating the
(ALY BELS) key: but when the trouble is
cleared, the office alarm appears again
and it will be necessary to relsase the
(ALM RIS) key to silence the alarm.

{5) The plate battery supply lead to the
twin-channel carrier units, whieh
furnishes the de power for operation of
“the resurplied carrier cireuit, is broken:
Tnis removes the carrier,which causes the
{C) relay to release at the distant ter-
minal to identify the system in trouble.

ssconds. After thermal relsy
, ates, the (RC) relay is operated’
and locks up. This restores the trans-
mitted carrisr by rvesupplying the plate
hattery to the twin-channsl carrier unit
and grounds all of ths "E" leads (Fig. A)
to make the channels appear busy. Relay
{RC) lceks up to perpit the (DB) relay to
relsase betwsen alsrms.

If Fig, B were used, the "EY leads may
operate with ground or battery on them. This
will permit system-to-systenm sigrnaling con-
nections without the use of pulse link lunter-
connecting circults. Vhen a plug is inserted
in any of the (CH)} jacks, the "BEY leads in a
particular channel assceciated with the (CHJ
lack can be ¢onnected directly to the "H»
leads of a cornnscting type O carrier system.
The (B3E) resistor serves to prevent the gas
tube from treaking down,vhen the plate volt-
age 1ls reazpplied as in (8), until after the
system has besen restored. :

A SR I S B

e

Optidns are provided for remdte conirel

I
T t alavp Features. Two zethods are (ro-
vi use of a subseriber set zsglgned
to nal and {2} use of the rsicte
& s¢ cireuit. The Iaztter provides
T ar:m reset over & channel ¢f the sys-
t.
Wren channel 2, 3, or &,

ie T these three channels

o

a1

i 2l during an alsrx

i

¢

AZ¥ is provided for itrunk a2 i

39w

wARY will be provided by th
the channels egulpped for rrivs
vice with ringdécovn signaling.
rrovides a direct ground to G
channal on the alara cireunit sids
(ECY relay transfer contacts. ;
the (FC) relay, 10 seconds after the tegin-
ning of an-alarn, transfers ground Iron the
Ut 1aad of the. channel directly to the "B
iead. This 9E® lead ground is inderend

of the channel unit signaling re
thus is reot disturbed by removel

Lyt o

(O pibed £ oed £3

nel uris for malntenance.

7.4 Bysten Loop Tests

With relays (RC) and {(CA) cperated,

logp tests through the signaling circult In
nannel 1 can be made from either tersinal.
o do this, the operator at the terminal
will holé the (78T A) key operated while
intermittently operating the (TST E} key.

If the (TST) light follows the operations of
ne (TST B) key, the carrisr circultis are
opersting satisfactorily. If not, the cir-
culit is still in trouble and nothing further
can be done until the irouble cleared.
If, nowever, transulssion ls satisfzctory,
the subseriber's set assigned to the carrier
terminal may be called. Einging currsnt
over the subseriber's line circuit will
ate z relay in the subscriber's
will release the (CA4) and {(RC) re
the rexote slarm release circult
GO-cyele tone is transmiitsd over th
provided with this festurs to resst
te slarm. The 1000-cycles tone will
a relay in the rexote alarz releasse
, which will release the (CA) and
lays, thus restoring the distant ter-
o normal, The restore systenm key
3
3

vg) should be operated at the atiended
inal to restore it to normal. I tn
gtant terminal is in an attended oifiece,
sttendant at that terzinal will nhave 1o
store the system by operating the (REST 8Y8)
v unless Fig. 5 or the renote alars release
cuit nas been provided at that terzinal.

the deseription given in 7.3 it was
ed tnat there was a Lemporsery

Page 7
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could have been cgufed by a nusher of trou-
bles such as loss of plate or heater power
te the group or Pereater units, burned-out
tubes in repeater or group units, or hizh
loss+in the line. The same alarn and busy~
test features are provided in connsction with
failure of the 3700~evele surply, either ha~
‘cause of loss of plate and heater supply or
because of failure of the eireuit to oseil-
late. Indidation of a blown plate battery
Tuse is given only througn the carrier or
3700~cyele alarm eireuits vihich reguire only
~sc~volt battery for their cperation. The
~48-volt tattery has a fuse alarm cirecuit
vhich operates when the alarm circuit is
vithout power.

BELL TELEPHONE LABORATORIES, INCORPORATED

" DEPT 2161-WCM-LP
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7.6 The capacitors (C32) and (€33) associ-

ated with the gas tube serve to prevent
breakdown of the control or main gaps of the
gas tube by hilgh-frequency voltages which
may be coupled into the cireuit. BResistor
(R3%) limits the current in the control ap
of the gas tube (V31), and resistor {EBé%_
allovs the (C31) capacitor to discharge after
a short interruption of the carrier.

7.7 Whnere the thru-channel unit,. speeial

. services channel unit, or a channel unit
without signaling is used in the channel 1
pesition, the loop-test function mentioned
in 7.2 (%) and deseribed in 7.4 is inopera-
tive, )

e - B,






