CIRCUIT DESCRIPTION
TRANSMISSION SYSTEMS DEVELOPMENT DEPARTMENT

COMMON SYSTEMS :
TYPE N CARRIER TELEPHONE
VF ALARM AND
ORDER WIRE SIGNALING CKT

cﬂsasss
D. DESCRIPTION OF CIRCUIT CHANGES
D.1 Added designation (OR SG62) to lead from
Pig. 3, terminal 10, with option to
connect to order-wire and alarm clroult.
. ' D.2 Commecting circuit 4.8 was added,

L. CONNECTING CIRCUITS

L.B 1000-eycle Cutoff Relay Ckt =
: 8D-55393-01

A1l other headings, no change.
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. I . Appendix 2
% : Dwg.. Issue AY
i Py
i COMMON SYSTEMS -
N TYPE N CARRIER TELEPHONE
¢ VF ALARM AND

- sy ORDER WIRE SIGNALING CXT.

;i CHANGES
. D. DESCRIPTION OF CIRCUIT CHANGES

P
D.1 Add code number 108 14/1F for L3 Lamp.
‘ D.2 In the option table for Dwg. Issue 6D
. et "CC" i3 moved from std column to M.D,
f@ ' O ' column to correct an error.
T i , © All other headings, no change.
TELEFHONE LABORATORIES, INCORPORATED
2161~GWA~LP
of
. |
. |
. 4
o e i‘
btk P
£ 4,4
T o
b At
x3 %
- ’ . : a.g,‘.‘,.
§ ,‘::,.x?.;. ’ -

s ™ *
' EY ¥ »
. . 3
o .
. . *
. :
: e

, iis . e




ﬁM&‘ DESCRIPTION
TRANSMISSION SYSTEMS DEVELOPMENT wﬁm

COMMON SYSTEMS
TYPE N mm m&
ORDER x:mg SI&%IA&IK& CXT.

CHANGES
D. DESCRIPTION OF CIRCUIT CEANGES

‘D1l In Pig. 3, K4 Relay, contacts 1 and 2
~ bottom were shown eiese& in error.

All other headings, no change,
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CD-95143-01

TRANSHISSION SYSTEMS DEVELOMMNT DEPARTMENT Issue 5D
Dwg. Issue 9-D

CCONBION 8YsTEvs
TIPE N CABHIER TELEPHONE ) « o

VE ALABRM inp

ORDER VIRE SIGNALING CKT.

CHANGES
CHANGES IN APPARATUS
B.1 Added (Optional)
Pig. &

1 - Lamp (L3)10W 120V Mazda

PEEY option
1 - Res. {R8) 3830, kS-8512, L2D.
DESCRIPTION OF CIRCUIT CHANGES

D.1 Fig. L and "KX" option were added to
gover B.l above.

D.2 Fig. 2 was revised to show 130V or
152V battery connected to the previous-
1y unused portion of the (ALY €O} key (81).

B.2 Fig. 52 was revised.

Dol "FPor"DL" lead in figure 3 was previous-
1y designated “FY only.

D.5 Notes 119 and 120 wers added.
D.6 Note 118 previcusly read: Strap if

netesSsary to meet the 700 cyele fre-
guency reguirement,

A1l other headings under Changes,; No change,

L. PURPOZE OF CIROUIT N
1.1 This cireuit is designed for use on one
side of an order wire and alarm guad
for the transmission of voice frequency
alarm signals at the same time that the quad
is belng used for transmigsion of d-c power
to a repeater switching set. Also the trens-
mitsing) and receiving components are arranged
for use as ringing supply and receiver units
for use in order wire signaling by means of
1900 cycle transmission,

2. WORKING LIMITS

2.1 §§ne¢

3;5 ?é%é?ziﬁﬁ

3.1 ‘é; Transmitting Station.

33;3 - Provides an oseillator for applying
: Lone to the alarm or order wire pair.
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3.12 Provides a means of discomnect
- alarm tone when any fuse in
owWs

ing the
the office
or when the power supply fails.

3.13 Provides a means of aﬁjastizg thel

power of the alarm
the transmitting station.

3:2 At Receiving Station

or order tone ’f.a

3.21 Provides a means of recelving, ampli-

fying, and

rectifying
individually at

each alarm tong
the receiving station,

3.22 Provides a means of reeei?%gg, am§ii~
evele

fying and rectifying the 1

order wire signaling tone at the receiving

station.

3.23 Providesz a de
ceiving station
soclated audibvle alarm

lay circuit at the ree
which prevents the a2se
or order wire signal

from responding to short-duration pulses.

3.24 Provides a wvisual

alarm and connection

to an audible alarm to indicate a blown

fuse or power failure at
station.

3.25 Provides a visual

a remote unattended

indication of the

reception of ringing tone in addition

Lo providing activati
standard order wire audible signal.

connections to a

3.26 Provides a visual means of éiséri&iﬁa*
tion to determine which transmitting

gtution has originated an al
3.27

Al

audible alarm.

Provides
abled alarm eircuit,

3.24

3.29
alarm to indicate

Provides a means of disabling the

visual indication of dig-

Provides for connection 1o an audible
vhen normal trans.

ritting station conditions have been re=

atored.
3.3 General

3.31 Provides a means of transmitting alapm
from several stations 5§§niaaaesas%§§

and means at th

€ receiving station for 1

tifying which stations are sending these

alarms,

3:32 Provides a
cult acuiva

ed by any
rangsed %o supply a

Printed in U, S. 4,
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&aara1/§ar§§ss alarm eirs»
2Lector ar-

ground connection to the
‘bransmitting oscillator circuit.
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3.33 Provides a means of adjusting the de-
lay interval.from about 1 second o
about 5 seconds.

L. CONNECTING CIRCUITS

When this cirguit is lisved on a8 key-
sheet the connecting information therson is
to be followed,

b4el Order Wire and Alarm Circuilt -
8D-95142-01.

L.2 Telephone Order Wire Okt. -
" 8D-55574-01.

4.3 U"N1" Carrier Terminal Application
Schematic - SD-95121-01,

L.4 TNL" Carrier Repeater Application
Schematic - SD=-95124-01.

h.ﬁ "¥3" Repeater Battery Supply -
8D-95113-01.

46 "V3" Repeater Application Schematic -
SD-95144-01,

© . heT7 Variocus Alarm Circuits such as
4.71  Annunciator - SD-90202-01.

L.72 Audible Alarm and Pilot Lamp Circuit -
: SB*?Q§E-§»‘§1;

Audible and Visual Alarm Circuit -
$D-95063~01.

Audible and Visual Alarm Circuit -
3D~96188~01.

DESCRIPTION OF OPERATION

5. GENERAL

ircult is designed to provide an
$rd z%gimgiagicatien at §§eagmsn receiving
point for several remote power supply sta-
tions by means of a group of voice frequency
signals transmitted over the alarm side of
the order wire and alarm quad at the sanme
time that this quad is being used for sup-
plying power t0 the pole mounted cabinets
for connection 1o & repeater switching set,
Fig. 1 is the transmitting oscillator gir-
cuit with associated controls and is for
use in each power supply station where it is
desgired to alarm power failures and blown
fuses., EBach transmitting station in the
alarm line section is assigned a different
frequency for transmission of its indica~-
tion. An allocation of four frequencies is
provided for normal use and four additional
frequencies can be made available for use
on a special engineering basis. The normal
circuit condition is steady transmission of
tone toward the alarm receiving station and
an interruption of this transmission, re
sulting from power failure or blown fuses
in individual circuits, is interpreted by
the distant receiving station as an alamm

%73
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condition. Also, the oscillator cirvcuit
may be used as a source of ringing current

for providing 1900 cycle signaling over the
order wire side of the quad,

5.2 OUne receiving circuit, shown in Fig. 2,

must be provided at the alarm recei
station for each power supply station trans.
mitting 1ts individual tone, BEach receiv-
ing circult of a group for a given alam
ssction of line must have a different band
pass filter at its input, designed to pass
the particular frequency of its associated
sending station. The output of the band
pass filter is fed to the grid of an anpli-
fier tube under control of a sensitivity
potentiometer, The output of the amplilier
is rectified for use in holding a polar re-
lay operated when tone is being received,
The polar relay connects to a delay cirecuit
(Fig. 3) which, in turn, actuates the audie
ble glarm or order wire calling-in signal.

The delay circuit (Fig. 3) is a eold
cathode tube arrangenent to prevent false
alarms resulting from temporary interrup-
tions or sur§gs along the alurm line, The
(ALM) or (OW] lamp (L2) of Fig. 3 has no
delay, hence, it provides some discrimina-
tion between surge conditions and an actual
alarm or calling-in signal. The individual
neon indicator (PILOT) lamp (L1} for each
receiving circuit provides a guide for de=-
termining which sending station is aetiva-
ting the audible alarm. Also, the receiv-
ing circuit may be used as a 1900 eyele

. detector for use in receiving order wire
signals over the order wire side of the

alarm and order wire quad,

6. OSCILLATOR AND ASSOCIATED TRANSMITTING
END EQUIPMENT - (FIG, 1)

6.1 The oscillator of Fig, 1 is designed
around a miniature twin triode tube

(V1) whose heater may be operated at either

20 or 40 volts depending on whether parallel

or series connection of the two heater units
is used, o

6.2 The triode section connected to tube
pins 6, 7 and 8 is used for the RC Ofw
cillator circuit whose frequency is deterw
mined by & selection of various resistance
values for (R1l) and (R12) as covered by
note 102 on the drawing. Capacitors (c3),
{CL) and (C5) provide the capacitance por=

. tion of the circuit, the major portion of

which is supplied by (C3) and (C4) with {C5)
acting as & trimmer for making a vernier
frequency adjustment for circuit element
variations. HResistors {R15) and (R16) pre-
vent oscillations in the TV range.

6.3 Positive voltage feedback is supplied
to the oscillator grid through Falii
and {C3) to sustain osecillations. When
necessary, resistance éﬁl?i shall be connece
ted ascross resistance (K11} to meet the 700
cycle frequency requirement, Negative
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§osdback is sugpiﬁeé 0 the osoillator

¢ thods through thermistor (THL) and the

) potentiometer (R13). The control
 begative feedback by thermistor (THL)
abilizes the osaillater sutput against
tage variations of the power supply.
Fotontiometer (LEZVEL) provides sufficient
adjusiment of osecillator output power Lo
Lake care of circuit slement variations and
has enough margin to provide high output for
use when the oscillator is applied to lines
with no repeaters, However, second harmonie
modulation increases and output stability
decraases as the cutput power is increasead
by means of the (LIVEL) potentiometer.

B

- Hence, the high Sutput setting of the poten~-

tiometer should not be used except for ap-
plication to non-repeatered linés. Blocking
condenser (C2) is by-passed by resistance
{R8) to provide a d-e voltage across thermis-
tor {Tﬁﬁ? sufficient to start oscillations,
The output of the oscillator section of (V1)
is fed to the triode amplifier section
through coupling capacitor (Cl). The output
of the amplifier section of (V1) is coupled
by means of the {OUT) output transformer
{T1) to output control {QUT) potentiometer
(R1L) whose range is about 24 db. This po-
tentiometer in conjunction with the cther
circult elements on the transmission pair
permits the proper amount of oscillator oube
Put to be applied to the line.

' Relay (K1) is wired through the panel
terminal block so that it mey be elither in-
cluded or excluded from the cireuit depend-
ing on the application. For alarm use this
relay provides control of the release of
tone from the alarm line, For order wire
use the relay is not used since 1900 cyele
tone is applied %o the order wire line
facilities by means of & cut-off relay shown
on the order wire and alurnm cireculs.

When Fig. 1 is used for an alarm osell-
lator, relay (K1) connects the tone %o the
line when in the operated position. In the
non-operated position the 600 ohm terming-
tion (R3) is connected across the line and
the oscillator output is shorted. The op-
eration of relay (K1) is under control of
the ground connection on lead TPFY which is

. Bupplied by the connecting alarm circuit,

The operation of the osei lator in the alamm

- application is self alarming because failure

of any circult element results in a cessa-
tion of tone applied to the line,

7+  RECEIVING CIRCUIT {FIG. 2)

7.1 This circuit provides means for re-
ceiving, amplifying, and detecting the
voice frequency tone which is ussd for
alarm indications and order wire signals, 4
selection of four different 200 type filters
is provided for normal alarm use. Up to
four additional filtes allocations may be
used when needed and when speelal engineer-

Cing Indicates their feasibility. The filters

which are recommended for general alarm uss

7+2 The output of tube {vi) is normally

are centered at 700, 1100, 1500 and 1900
cycles per second, The additional filters
for specially enginesred applications are
centered at 900, 1300, 1700 ang 2100 cyeles
per second. For order wire si aling 1900 .7
cycles is always used, The (F filter is an
unbalanced configuration and matches the '
nominal 600 ohm line to the high impedance
%riﬁ cirecuit, The (Rl) resistance and the
SENS) potentiometer (R7), connected in
parallel, terminate the output of ths £il-
ter. The (SENS) potentiometer (R7) provides -
a meansof applying any part of the voltage 3
across (R1l) to the grid of tube {vi). :

Stabilized by about 12 db of negative
feedback provided by the cathode resistors
(R3) and (R4) operating in series. When
%reazsr sensitivity is required, resistor

RL4) may be strapped out of the cirouit ree
sulting in less feedback voltage, less stae
bilization, and about 4.5 db higher gain,
The output voltage of tube (V1) is steoped
down by the (OUT] transformer {(T3) o a
satisfactory wvalue for resentation £0 vare
istor (VRL), -Varistor %?EEE ractifies the
a-c output and condenser (02} suppresses the
ripple to a satisfacto value, The d-o e
output of waristor (VR1) is used to operate
the (K2} relay when tone in the normal inpwt’;
range is §r§$a§te§ to the (F) filter input, L
Relay (K2} is a polar relay with biasing e
voltage applied to it from +130V battery sl
through resistance (R5). Jacik (RC) is prow .
vided for measuring relay operate and re- o

lease currents when required. Screen volte.
age is supplied from +130V battery through +
resistance (R2), and condenser (Cl) is the ..,
&sgociated ae-o by-pass to sround, g

E
The use of the polar relay provides %) *
for a high ratio of release current o Op= 5«
erase current and thus provides maximum -
margin against being held operated by any .
interference when the normal tone 1is ro- b
moved to instigate an alarm, The {K2] re=
lay i1s nermally operated when the receiy-
ing cireuit is used for alarm purposss and
normally released when used for signaling
purposes. The operation of the relay cipe
§§i§gaa an alarm device will be discussed

irst,

The armature of relay (K2} supplies
+130V through its armature spring "5" 4o
the (NORM) contacts of key (81) and - hence,
Lo the delay circuit, Fig, 3, Key {s1)
Provides & means of silencing the alarm
bell by breaking the connection between the
receiving cireuit and the delay circuit and

(31} from the (NORM position to the {§L§
CO) position, The key then preconditions
the delay cireuit to again set off the

alarm when the trouble at the distant office
has been cleared, Restoring (81) to its
(NORM) position again silences the bell, ex=-
tinguishes the guard lamp, and prepares the

Page 3
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"gelay cireuit for response to subsequent

power or fuse failures at the alarm sending
office. Indicator (PILOT] lamp {L1l) glows
dinmly whenever the distant office is sending
tones and when the circuit between offices
is operating properly. The series resiste
ance ?56} in the (PILOT/ lamp circuit re-
duces the gurrent through the lamp and pro-
wides for lamp life of many vears. The ab-
sence of illumination in the (PILOT) lamp
when no tone is being received provides for
prompt identification of the remote station

. in trouble. Should any (PILOT) lamp become

inoperative, the identification can also be
made by operating the (31] keys from the
(ALM CO) position to the (NORM) position
one at a time and noting which key operation
results in an audible alarm. When the iden-
tification is made by means of the (S1) key
sufficient time must be allowed after esach
key operation for the delay ecircuilt to op-
erate. An interval of about 7 or 8 seconds
ghould be allowed., The nominal delay pro-
vided by the delay elreuit covered in Sec-
tion 8 in the order of 5 seconds, Any
tenporary condition resulting in intermite
tent relsase of the {K2) relay will cause
§hcrt flashes on the associated (PILOT)

HmD.

For the order wire signaling applica~
tion the {51} key is not uscd and connec-
tion to the delay eircuit is directly from
make contact 4 on the {K2) relay. In this
case the (PILOT) neon lamp only serves as a
trouble shooting indicator that tone is
passing through the recelving cirguit. Upon
receipt of a ringing signal, relay (K2} sup-
plies +130 volt battery dirsctly %o the de~
lay c¢ircuit of Fig. 3 which is strapped for
a delay of about 1 second as coversd in
paragraph 8,

8.  DELAY CIRCUIT - FIG. 3

‘ The delay cireuit is designed to fune~
tion for both order wire signalirg and
8larm purposes.

In the order wire application about 1
seconddelay is provided betwesn receipt of
toné and operation of the audible signal in
order to provide discrimination between
talking on the order wire and steady tone,
This time discrimination in combination with
the band discrimination at the receiving cir-
cuit filter provides a means of signaling
with a single steady fregquency of 1 sscond
duration or longer. Syllabic volume changes
in woice transmission, except for steady
tones in the 1900 cyecle range, will not op-
erate the (K4) relay and hence will not ac-
tuate the audible ecalling-in signal.

In the alarm application, about 5 secw
onds delay is provided between the release

Page 4

of tone and operation of the audible alarm
in order to avoid false alarm indications
resulting from temporary line interruptions,
from static surges, or from cereless maine
tenancs oparations., Except for the time
intervals invelved, cireuit operation is
the same for either application and is as
follows.

When +130 volt battery is applied to
the "A" or "S" lead of Fig. % the armge
ture of the (K2) relay, the (K3) relay
agsragesg Relay (K3) operated, removes the
3600 ohm shunt from the (CL) condenser, ape

- plies a positive 130V potential to main

anode 2 of tube (V1) and applies positive
130 volt charging potential thro resig-
tors (R3), or resistors (B3) and (BRL)}, to
capacitor (C4). The values of {R3), {rz)
and (CL} determine the time interval re-
quired to raise control anode 1 to its .
firing potential., With both (RE3) and (RL)
in the cireuit this interval is about 5
seconds; when {RL) is strapped out the ine
terval is about 1 second, Uhen enough time
has elapsed to charge (Ci) to the firing
potentlal of the control gap of (V1) "l-pn,
this gap fires, which, in turn, fires the

main gap "2-4%, The main gap then prevides

a conducting path for 130 volt battery,
through {Rg§ through relay (KL) to ground,
(KL} then operates and either supplies
ground to audible and visual alarm cireuits
or supplies battery for operating the order
wire rcalling-in signal, When relay (K4)

is released, a path is provided through the
"2-3" top contacts for operating the cut-off
relay which provides a ring out over the
order wire. when 130V is removed, even mow
mentarily, from the "A" or "S" lead the (K3}

- relay releases and discharges (C4) through

{R2). Conseguently, when ?ﬁgé is again opw
erated, a new timing interval is started
for operating {K4).

Resistance (R5) prevents the possie
bility of excessive current surges flowing
from the main anode to the starter ancde
under conditions vhich result in a large
potaential difference between them. Lon-
densers (C2) and (C3) provide.a by-pass
for high frequeney surges of offics necise
which might falsely fire (V1) prematurely
before condenser (Ch) is charged to its
normal firing value,

Capacitor (Cl) and resistor (Rl) pro-
vide s§ark protéction for the contacts
of {K2) in Fig. 2 from energy stored in
relay (K3}. For alarm applications, lamp
(ALM) provides a visual indication which
comes on as soon as the (K2) relay of
Fig. 2 operates. Also short interruptions

- of the alarm line will show as flushes on

the lamp and provide an indication of the
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nature of the disturbance. For order

wire signaling applications the (OW) lamp
only serves as a trouble shooting aid to
indicate the passage of tone through the
receiving ¢ircuit.
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9. PLATE FILAMENT AND SIGNAL BATTERY
SUPPLY CIRCUITS

9.1 Batt su for the circuits of this
érawggg arg%gmisheﬁ by the "V3" Tele.
phone Repeater application schematic,
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