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Wescom 7305-30 2-Wire Loop Signaling Repeater,
Loop Start Only
; (a) The Issue 2 has been reconfigured to im-
‘ prove manufacturability, while form, fit
1 - GENERAL and function remain unchanged.
. .. 1.02 At each reprinting of the subject Practice,
1.01 Eh's. Supptlelment ,:S |ssqed tc; m?k?) the all Supplements issued since the previous
. quipment Issue 1 version of this Frac- printing will be incorporated into the subject Prac-
tice usable with Equipment Issue 2. The Equip- tice
ment Issue 2 of the 7305-30 was issued for the )
following reason:
g
N

©1983 WESCOM, INC.

All rights reserved Page 1 of 1
Printed in United States of America 9



‘ ' Rockwell
L International

Wescom, Inc.

Section 730-530-201

Equipment Issue 1
First Printing, October 1981

Wescom 7305-30 2-Wire Loop Signaling Repeater,
Loop Start Only

CONTENTS PAGE
1.GENERAL . . ..o oveeen. .. 1

2. APPLICATION GUIDELINES . .. 2

3. CIRCUIT DESCRIPTION . . . .. 2
4.INSPECTION . . .. ......... a

5. MOUNTING . ............ 4

6. INSTALLER CONNECTIONS .. 4
7.0PTIONS . ........c..... 4

8 TESTING ............... 6

9. WARRANTY .. ........... 7

10. SPECIFICATIONS . ........ 7

1. GENERAL

1.01 This Section provides a circuit descrip-

tion, installation, and basic testing in-
formation for the Wescom® 7305-30 2-Wire
Loop Signaling Repeater, Loop Start Only
(Issue 1), shown in Figure 1.

1.02 The 7305-30 is a plug-in printed circuit
board used to increase the signaling,
supervisory, and dial-pulsing ranges on individ-
ual 2W lines or CO/PBX trunks. The 7305-30
detects an off-hook condition at the station
location and repeats supervisory and dial pulse
signals from the station location to the CO. On
incoming calls, the module repeats local ring-
ing toward the station or bypasses office ring-
ing around the unit, depending on the position
of an option switch. The module provides ring
trip during both ringing and silent intervals.

Figure 1. 7305-30 2-Wire Loop Signaling
Repeater, Loop Start Only

1.083 The 7305-30 provides the following

features:
{a) Electronic ring detection and ring trip.
(b} Low dial pulse distortion.
(c) Low current drain.
(d) Line and drop current limiting.
{e) idle line termination.
(f) Repeater enable relay contacts.
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(g) Switch selectable isolated ring detector
" inputs; compatible with HORIZON * Key
System ring detection requirements.

(h) Integral pulse corrector equipped with
user-selected enable/disable option.

(i) Ring-stretch option can be arranged-to
either follow or bridge short ringing in-
tervals.

(j) Automatic current limiting on the drop

side over a wide range of loop lengths.

(k) High-impedance ringing detector to
minimize line loading.

{)] Ringing supplied either from SWG
(switch-gear) or from local ringing
generator.

(m) Local ringing generator (if used) may sup-
ply grounded or negative-superimposed
ringing.

(n) Can be equipped with optional 7377-
50 Battery Boost Subassembly.

2.02 The 7305-30 can be applied as Network

Terminating Equipment (NTE) on special
service circuits described by the following FCC
Facility Codes: OL13A, OL13B, and OL13C. The
7305-30 provides all necessary circuit functions
to interface a 2-wire Off-Premise Station (OPS)
facility to a network jack designated to interface
registered terminal equipment including a
HORIZON Key System.

3. CIRCUIT DESCRIPTION

2. APPLICATION GUIDELINES

2.01 The 7305-30 is typically used in station
applications. Figure 2 shows a typical
stand-alone application of the 7305-30.

3.01 The 7305-30 is used to increase the

signaling, dial pulsing, and ringing
range of an individual 2W line or PBX trunk.
Refer to Figure 4, the 7305-30 (Issue 1) Block
Diagram, while reading the following circuit
description.

3.02 The 7305-30 operates in the loop-start

mode only and may be used in either
the signaling or the transmission path, i.e.,
with or without the integral repeat coil. The
voice path is transformer coupled and may be
switched out of the circuit so that the A&B

“feads can be used with an external repeater.

Call Initiated From SWG Side
3.03 When a call is initiated from the SWG
side, ringing voltage from the SWG is ap-
plied to the T/A and R/B leads (pins 55 and 49,
respectively). The ringing is sensed by the RING
DETECTOR after passing through the line im-
pedance option switch, S1, and the SWG side of
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Figure 2. 7305-30 Typical Stand-Alone Application



transformer T1. The output signal from the RING
DETECTOR is applied to the RING DETECTOR
TIMER, which recognizes a valid ring signal after
a nominal delay of 70 milliseconds and releases
within a nominal 70 milliseconds after the signal
is no longer present. This release delay can be ex-
tended to a nominal 900 milliseconds for special
applications through the use of the RS option. The
output signal of the RING DETECTOR TIMER op-
erates the RING RELAY through the RING DIS-
ABLE NAND gate and the RING RELAY DRIVER.
The operated RING RELAY contact closure ap-
plies ringing (either locally-generated or from the
SWG, depending on the position of S3) to the sta-
tion side on the tip and ring leads (pins 41 and 47,
respectively) through the RING TRIP DET circuit.
This applied ringing follows the ringing/silent pat-
tern of the SWG ringing through the action of the
RING RELAY and its associated timing circuitry.

3.04 When the called station goes off-hook

in response to the ringing, the loop clo-
sure provides answer supervision in either one
of two ways. If the off-hook occurs during
ringing, the RING TRIP DET circuitry’s output
signal is applied to the LOOP TRANSIENT
BLANKING circuitry through the closed R relay
contact. If the off-hook occurs during the
silent interval, the loop current flow is sensed
by the LOOP CURRENT DETECTOR through
switch S2, screw options A and B, and the AC-
TIVE CURRENT LIMITER circuitry. The output
signal from the LOOP CURRENT DETECTOR is
applied to the LOOP TRANSIENT BLANKING
circuitry through the alternate position of the
same R relay contact. The LOOP TRANSIENT
BLANKING signal is applied to the CURRENT
DETECTOR TIMER and, after a nominal 15-
millisecond delay, to the PULSE CORRECTOR
if the push-on jumper is in the PCI position, or
directly to the RING DISABLE NAND gate if the
jumper is in the PCO position. This signal at the
RING DISABLE NAND gate releases the RING
RELAY, stopping the ringing. The signal from
the CURRENT DETECTOR TIMER also enters
the REPEATER ENABLE LOGIC and this circuit
provides a ground on the RPTR ENBL lead (pin
20) for the duration of the off-hook. The signal
applied to the RING DISABLE NAND gate is
also applied to the LOOP PULSE RELAY
DRIVER, and its output signal illuminates the
BUSY LED and operates the LOOP PULSE A
RELAY. The A relay contact closure across the
SWG loop is detected by the SWG, which then
removes the ringing.
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Call Initiated From Station Side
3.05 When the station equipment associated

with the 7305-30 goes off-hook, it
closes the loop across the tip and ring leads
(pins 41 and 47, respectively). The resultant
current flow is sensed by the LOOP CURRENT
DETECTOR through the ACTIVE CURRENT
LIMITER circuitry, the A and B screw options,
the station side of transformer T1, and the sta-
tion impedance switch, S2. The output signal
from the LOOP CURRENT DETECTOR operates
the LOOP PULSE A RELAY through the LOOP
TRANSIENT BLANKING, CURRENT DETEC-
TOR TIMER, PULSE CORRECTOR, LOOP
PULSE RELAY DRIVER, and the BUSY LED.

3.06 When the LOOP PULSE A RELAY oper-

ates, it closes the loop toward the SWG.
The SWG interprets this loop closure as a request
for service and returns dial tone to the 7305-30,
which enters the card on pins 55 and 49. Dial
tone is sent to the station equipment on pins 41
and 47. Dial pulsing from the station equipment
is adjusted to a 58 +5 percent break ratio by the
PULSE CORRECTOR and applied to the LOOP
PULSE A RELAY, which pulses the loop toward
the SWG. At the same time, the signal from the
PULSE CORRECTOR is also applied to the RING
DISABLE NAND gate to prevent the dial pulses
from ringing the station equipment when the sta-
tion gear is off-hook. DTMF tones from the sta-
tion equipment (if equipped for DTMF) pass from
pins 41 and 47 to pins 55 and 49 where they are
sent toward the SWG. After the address signaling
is complete, ringback tone is supplied from the
SWG. When the called party goes off-hook in
response to the ringing, the SWG removes the
ringing to the called party and ringback tone to
the station equipment: talk paths are now com-
plete in both directions.

Disconnect
3.07 As the mode of operation is loop-start,

disconnect can only be initiated by the
station side. When the station equipment goes
on-hook, the lack of current flow in the station
loop is detected by the LOOP CURRENT DETEC-
TOR, which then causes the release of the LOOP
PULSE A RELAY through the circuitry described
in Paragraph 3.05. The release of the A relay
results in the opening of the loop toward the
SWG, which then releases the connection. The
7305-3C is now in an idle condition.
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4. " INSPECTION

4.01 Inspect the equipment thoroughly as soon

as possible after delivery. If the

equipment has been damaged in transit, im-
mediately report the extent of damage to the
transportation company.

4.02 Wescom equipment is identified by a

model and issue number imprinted on
the front panel or located elsewhere on the equip-
ment. Each time a major engineering design
change is made on the equipment, the issue
number is advanced by one number on any
following models that are manufactured.
Therefore, be sure to include the issue number
along with the model number when making in-
quiries about the equipment.

5. MounTING

all connections to the module in accordance with
the information contained in Table 1.

CAUTION
Do not make any connections when power is
applied to the equipment or when modules are
installed in the mounting assembly.

CAUTION
This unit contains a mercury-wetted-contact
relay. During shipment, surplus mercury may
collect on the relay contacts, causing a short.
To correct this condition, hold the unit upright,
tap it gently on a hard surface, and install.

6.02 Insert the module into its mounting
position after making all installer con-
nections and after properly conditioning the
module for the required service. Do not force a
module into position. If excessive resistance is
encountered while inserting a module, remove
and reinsert the module and check the card
guide and connector for improper alignment
and/or the presence of foreign material.

5.01 The 7305-30 is designed to be mounted

in one module position of a standard
Wescom (or other) Type 400 Shelf.. Wescom
Type 400 Shelves are available in capacities of
from 1 to 13 modules and are designed to be
mounted in 19- or 23-inch relay racks. Full-width
shelves (11 positions in a 19-inch rack, or 13
positions in a 23-inch rack) require 6 inches of
vertical space, while those shelves of less than
full capacity require 7 inches of vertical space due
to the addition of mounting bars above and below
the shelf. Refer to Sections 400-103 and
440-211-202 through 440-723-202 for com-
plete information.

5.02 The 7305-30 is also designed to plug
into a single pre-wired slot of a
TL4OOXX NTE assembly.

7. OPTIONS

7.01 The 7305-30 is equipped with switch,
push-on, and screw options which allow
the module to be arranged for various features

Table 1. 7305-30 Installer Connections

6. INSTALLER CONNECTIONS

6.01 The 7305-30 makes electrical connec-

tion to the associated equipment through
a b6-pin, wire-wrapped, card-edge connector
provided as part of the mounting assembly. Make

4

LEAD DESIGNATION PIN
SWG T/A" Line connections 55
SWG R/B* 49
TIA Drop connections 41
R/B 47
RD1 Ringing connections for 5
RD2 HORIZON System 15
+ External talk battery 32
- connections 33
RING GEN External ring generator 46
MS Machine start 30
RPTR ENBL Repeater enable 20
—48V Office battery 35
GRD Ground 17

*SWG connections are polarity sensitive, ver-
ify connection of incoming tip to T/A and in-
coming ring to R/B.




and modes of service. The locations of these

options are shown in Figure 3 and their usage
is explained in the paragraphs which follow.

NOTE
When opening a screw option, rotate the
screw counterclockwise two full turns to in-
sure the connection is broken. When closing a
screw option, rotate the screw clockwise until
it seats.

Impedance/Repeat Coil Bypass Options
; {S1 And S2)
© 7.02 Switch S1 sets the line impedance of
the 7305-30 at either 600/900 ohms or
selects A&B lead signaling. S2 performs the
same function for the station side of the unit.
Place S1 and S2 in the positions appropriate to
the installation.

Repeated/Bypassed Ringing Option (S3)
7.03 The RPT position of switch S3 places

locally-generated ringing (which follows
the ringing/silent pattern of the SWG ringing)
on the 2W station side of the module. When
S3 is in the BYP position, ringing is supplied
from the SWG, eliminating the need for an ex-
ternal ringing source. (The SWG ringing is ap-
plied to pins 5 and 15 when S3 is in the BYP
position and switch Sb is in the H position.)

7 RPT SRG
( STAZ é R
AsBr—aiB |8 B Bl
WAL o1 eo0| B @
BYP GRG B H
900 RINGING  SUB.  EXTg g EXT
AsB ASSEMBLY TB il T8
BYPASS  INT§ % INT
-
600
LINE IMPEDANCE E BARERY

SWGz
3

!DUDDDDDDl

SUBASSEMBLY

BUIL.D-OUT MOUNTING
RESISTANCE CONNECTORS
SWG RS
BOR RING
STRETCH
L PULSE
Soooooag) SORRECTOR
00000000
42 PCO PCI

Figure 3. 7305-30 Option Locations

Section 730-530-201

Grounded/Superimposed Ringing Option

(S4)
7.04 The 7305-30 can be used with either

grounded or negative superimposed ring-
ing generators. If the module is used with a
grounded ringing generator, place switch S4 in
the GRG position: this supplies negative battery
bias from the module on the tip lead only during
the ringing interval to activate the ring trip circuit.
If used with a negative superimposed ringing
generator, place S4 in the SRG position.

Isolated Ring Detector Option (S5)
7.05 When using the 7305-30 in conjunc-

tion with a HORIZON Key System,
place switch S5 in the H position. This discon-
nects the ring detector circuit from pins 55 and
49 and connects it to pins 5 and 15. For all
standard applications, place switch S5 in the R
position. This provides standard ringing detec-
tion on the tip and ring leads (pins 55 and 49,
respectively).

Pulse Corrector Option (PCI/PCO)
7.06 The integral pulse corrector in the 7305-
30 can be enabled and disabled by the
PCI/PCO push-on option. To enable the pulse cor-
rector, place the push-on jumper in the PCl posi-
tion. To disable the pulse corrector, place the
jumper in the PCO position.

Talk Battery Option (+EXT TB/+INT TB-
And —EXT TB/—INT TB)
7.07- The 7305-30 can extend the signaling
and supervisory range of a 1500-ohm CO
or PBX to a maximum of 5400 ohms (96Vdc
operation). The module can be arranged to use
the internal ground and battery ( —48Vdc) when
the talk battery options are in the +INT TB and

- —INT TB positions. External talk battery poten-

tials of —48, —72, or —96Vdc for —EXT TB
and ground, +24V, or +48Vdc for +EXT TB
may be used in any combination to a maximum of
96Vdc (total). In general, use a 48Vdc talk bat-
tery supply when the subscriber loop is 1500
ohms or less, a 72Vdc supply when the loop is
between 1500 and 3000 ohms, and a 96Vdc
supply when the subscriber loop is between
3000 and 5400 ohms.

NOTE _
Although the 7305-30 can operate with sta-
tion loop currents as low as 16mA, loop cur-.
rents of less than 23mA may affect DTMF
signaling and transmission performance. For.

5
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this reason, it may be necessary to use talk
battery voltages higher than those recom-
mended for a given loop length (not to exceed
96Vdc, total). In calculating the current in the
station loop, use 410 ohms as the source im-
pedance of the 7305-30.

Ring Stretch Option (RS)
7.08 The RS screw option controls the

release delay of the ringing detector cir-
cuit. When the RS option is closed, it provides
a symmetrical 70-millisecond operate/release
delay. When RS is open, the release time is in-
creased to stretch short ringing intervals. If the
7305-30 s to follow standard 2/4 second ring-
ing, or certain distinctive ringing patterns,
close RS. Open the RS option to stretch short
ringing intervals or to mask the silent intervals.

Build-Out Resistance Option (SWG BOR)
7.09 The SWG BOR screw option provides

current-limiting on short SWG loops
and minimizes the internal SWG side resis-
tance on long SWG loops. Close the SWG BOR
option for SWG loops over 500 ohms, and
open it for loops of 500 ohms or less. Place
SWG BOR screw option in the closed position
for switch hook flashing.

7377-50 Battery Boost Subassembly
Options (A and B)
7.10 When the 7377-50 Battery Boost Sub-
assembly is not used, close both the A
and B screw options. When this subassembly
is installed, open both of these options.

8. T1ESTING

8.01 It is recommended that an end-to-end

test be made to verify the performance
of the 7305-30 after conditioning the options
and installing the module. The test procedure
is given in Table 2. If technical assistance is re-
quired, contact the Wescom Technical Ser-
vices Department by calling:

(312) 985-9000,

TWX 910-695-4735,
DATA-PHONE® (312) 985- 17oo or
TELEX 253-656

Canadian Customers:
{416) 877-0191,
TWX 610-492-2646, or
TELEX 06-97777

Table 2. 7305-30 Test Procedure

STEP ~ ACTION

VERIFICATION

1 Place the station equipment associated wnth

the 7305-30 off-hook.

The BUSY LED on the 7305-30 illuminates
and the SWG returns dial tone. ,

2 Place a test call to the SWG. The BUSY LED flashes during dial pulsing
and ringback tone is audible.
3 The SWG goes off-hook in response to the Ringing and ringback tone stop. The talk path
ringing. is complete.
4 Request that a test call be placed from the The BUSY LED is extinguished, then the local

place the station equipment on-hook.

SWG to the local station equipment, and

station equipment is rung.

5 Place the station equipment off-hook.

Ringing and ringback tone stop, the BUSY
LEDilluminates, and the talk pathis compiete.

NOTE: Key system side current flow must occur to enable VF transmission.




9. WARRANTY

9.01 STANDARDWARRANTY: Wescom pro-

ducts are warranted to be free from de-
fects in material, workmanship, and design,
given proper installation and regular mainte-
nance. Wescom’s obligations under this war-
ranty are limited to correction and replace-
ment, at Wescom'’s production facility, of any
defective items received by Wescom, trans-
portation prepaid, for a period of 60 months
from the date of original shipment. Warranty
and remedies on products not manufactured
by Wescom are in accordance with the war-
ranty of the respective manufacturer.
WESCOM MAKES NO OTHER WARRANTY OF
ANY KIND WHATEVER, EXPRESSED OR IM-
PLIED; AND ALL IMPLIED WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE
WHICH EXCEEDS THE AFORESAID OBLIGA-
TIONS IS HEREBY DISCLAIMED BY WESCOM.

9.02 Field repairs involving the replacement

of components within a unit are not re-
commended. If an item is found to be defec-
tive, contact Wescom, Inc., by telephone or
TWX, for instructions regarding replacement
or repair.

9.03 If a replacement unit is required, it will

be shipped in the fastest manner con-
sistent with the urgency of the situation. Upon
receipt of a replacement unit, return the defec-
tive unit in the carton in which the replacement
was shipped, using the shipping label provid-
ed, to:

Wescom, Inc.
8245 Lemont Road
Downers Grove, lllinois 60515

Canadian Customers:
Rockwell International of Canada Ltd.
Wescom Canada Division
45 Sinclair Ave.
Georgetown, Ontario
L7G 4X4

‘ Repair Or Exchange Services

9.04 In addition to the standard Wescom
. Warranty Service, Wescom offers a re-
_pair or exchange service for those items out of
‘warranty. Under this arrangement, faulty units

Section 730-5630-201

may be shipped to Wescom and either com-
pletely repaired and quality tested or exchang-
ed for a replacement unit. To obtain details of
this service and a schedule of prices, contact
your local Wescom Sales Representative.

10. sPECIFICATIONS

10.01 The electrical and physical characteris-
tics of the 7305-30 (Issue 1) are as
follows:

(a) POWER REQUIREMENTS AND LIMITS:

Maximum Current*
Voltage
Idle Busy
—44V 15mA 34mA
—-48V 15mA 37mA
—-56V 18mA 42mA

*Does not include loop current.

(b) RETURN LOSS: 20dB ERL.

(c) MAXIMUM INSERTION LOSS: 1.0dB at
1000Hz.

(d) FREQUENCY RESPONSE: -0.6dB,
+0.5dB at 600 to 4000Hz; —1.25dB,
+0.56dB at 400 to 600Hz; —2.6dB,
+0.5dB at 250 to 400Hz (all levels
referenced to 1000Hz).

(¢} LONGITUDINAL BALANCE: 60dB (min-
imum) at 250 to 4000Hz.

(f) MAXIMUM ENVELOPE DELAY DIS-
TORTION: 200usec, 600 to 3000Hz;
300usec, 400 to 3200Hz; 700usec,
250 to 4000Hz.

(g) CROSSTALK IMMUNITY: 80dB (mini-
mum).
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(h) _ STATION SIDE LOOP LENGTH:

Loop
Current

Voltage

-48V

-72vV -96v

16mA
23mA

2450 ohms | 3900 ohms | 5400 ohm§s"
1550 ohms | 2550 ohms | 3600 ohms

(i) DIALING SPEED: 8 to 12.5pps.

)  PULSE CORRECTION:

PPS Percent Percent
Input Break In Break Out
8 25 — 80 58 +5
10 30 — 80 58 +5
12.5 40 — 75 58 +5

(k)

)]

{m)

(n)

(o)

(p)

(q)

SWITCHGEAR SIDE RING SENSITIV-
ITY: 5B0Vrms, 16 to 40Hz.

LOCAL RINGING SUPPLY CHARACTER-
ISTICS: 85 to 130Vrms, 16 to 67Hz,
negative superimposed or grounded gen-
erator.

MAXIMUM STATION SIDE LOOP CUR-
RENT (2W): 48V, 50mA; 72V, 52mA;
96V, 55mA.

OPERATING ENVIRONMENT: Temper-
ature, 32°to 120°F (0° to 49 °C).

WEIGHT: 19 oz (540g).

DIMENSIONS: Height, 5.6 in. (14.2cm);
width, 1.4 in. (3.5cm); depth, 6.0 in..
(15.2cm).

MOUNTING: One position in a Wescom
Type 400 Shelf.
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Figure 4. 7305-30 2-Wire Loop Signaling
Repeater, Loop Start Only (Issue
1) Block Diagram (Sheet 1 Of 2)
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Figure 4. 7305-30 2-Wire Loop Signaling Repeater, Loop Start Only (Issue 1) Block Diagram
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