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Figure 1. 405 Combination Pickup Relay and

Station Circuit

2. APPLICATIONS

1.01 This Practice provides circuit description,
installation procedures, and basic testing

information for the Wescom® 405 Combination
Pickup Relay and Station Circuit (Figure 1).
This Practice has been reprinted to include appli
cations information and a general editorial update.

1.02 The 405 is a plug-in, printed circuit board
module used for talk battery, dialing con

trol, push-to-talk operation, and access to the
4-wire line fram a 4-wire station set.

2.01 The 405 provides a pickup relay circuit
and a 4-wire station circuit. It is always

use<:! at the station end of a circuit in conjunction
with a 4-wire private line telephone or a 2-wire/
4-wire key telephone set similar to the Wescom
8640 Telephone Set or the Wescom 8642 Tele
phone Set, respectively. The 405 is normally used

, with a Wescom 401 4-Wire line Amplifier and a
Wescom 402 4-Wire line Termination Circuit and
any associated signal ing equipment (V F, 55-1 A,
ringdown, etc.). Typical applications of the 405
are shown in Figures 2, 3, and 4.
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~.02 ln Figure 2, the 405 is shown connected
to a subscriber station. Th is allows the

et access toone 4-wirecircuit. The addition of
1 Wescom 403q Dual Pickup Relay allows the set
lCCess to two additional circuits. Each of these
nree circuits, iIIustrated in Figure 2, is al50
;erminated in a 402, signaling equipment, and the
Wl. (This equipmènt is not shown due to space
limitations.) Each circuit would then he con
Ilected to a, facility (wire line/metallic or carrier
multiplex) for ,transmission to other locations.

,2.03 ln Figure 3, two sets are shown con-
nected to two 405's and one 403. This

aUows each of the handsets access to two circuits.
The transmission circuitry (402, signaling equip
ment, and 401) is again not shown.

2.04 ln Figure 4, two hançjsets are connected
to two 405'5 and then connected to a

Wescom 4760 Dual Station Control. This con
figuration allows the two handsets access to one
55-1 A circuit. The use of the 4760 provides
individual station lock-out for privacy operation.
One or more 403 Dual Pickup Relays may be
employed in this application, using the techniques'

,shown in Figures 2 and 3. One pickup relay is
required per station control.

2.05 ln the applications discussed above, the
following criteria are met, and must

always be met, -when using the 405 in similar
applications. There must be one station circuit
per subscriber set (part of the 405) and one pick
up relay per circuit per subscriber set (part of the
405 or two in the 403).

2.06 For further applications information, refer
to the WesPAC Engineering Manua!.

3. CIRCUIT DESCRIPTION

3.01 The 405 is a printed circuit board module
used for talk battery, dialing control,

push-to-talk operation, and access to the 4-wire
line from a 4-wire station handset. Refer to
Figure 7, the' 405 Combination Pickup Relay and
Station Circuit Schematic Diagram, during the

Section 405-101/3

foUowing circuit description. Figure 5, Typical
2~Wire/4-Wire Key Telephone Set, is provided
for reference purposes only.

3.02 The 405 can be conveniently split into
two circuits: a pickup relay circuit and a

station circuit. The pickup relay circuit consists
of the pickup relays (PUl and PU2) and their
associated circuitry. The station circuit consists
of the push-to-talk relay (PT), the dial off·normal
relay (ON), and the talk battery relay (TB) and
their associated circuitry.

Pickup Relay Circuit
3.03 The PU relays operate under the control

of an associated station set A lead. When
the associated station goes off-hook, a ground is
applied to the A lead, operating the PU relays.
The operation of these relays causes the follow
ing to occur:

(a) The transmission and signaling leads of
the associated station circuit are con·
nected to the circuit common equipment
transmission and signaling leads termi
nating the 4-wire line,

(b) A ground is provided on the RL lead for
ring disable to the 409 Group Code Cir
cuit (when used),

(c) -24Vdc is connected over the FW lead to
operate the FW relay in the station set
(this functions to convert the set from the
standard 2-wire mode to the 4-wire mode),
and

(d) Auxil iary PU relay contacts are operated
to provide various functions depending on
application.

3.04 When push-to-talk service is not required,
, the PU relays, in conjunction with strap-

ping option 5, connects ground to operate the PT
relay in the station circuit. This permits a set to
be used with or without push-to-talk operation
depending on the user requirements and Special
Service arder (550) specifications.

3.05 When VF (Ioudspeaker) signaling is used,
the operated PU relays disconnect the

associated speaker fram the receive side of the

Page 5
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Hne to mute the speaker whenthe station handset
isoff-hook.

Station Circuit
3.06 The station circuit provides talk battery to

the handset, dialing control, and push-to
talk operation. The TB relay supplies talk battery
and ground to the local station set through the
transmit drop. The talk battery is blocked from
the transmit Hne by capacitors Cl, C2, C3, and
C4. Relay TB is energized by loop current when
the station is off-hook and is released by the break
portions of a dial pulse train. During dialing with
S8-1 A applications, the TB relay converts locp
dialing from the set to l-Iead signais to the SS-lA
selective signaling equipment.

3.07 The PT relay operates in response to a
ground signal supplied on the PT laad by

the station set. When relay PT is operated, the
transmit path is terminated on the pickup relay
contacts, and since the relay is operated, the
transmit drop is cut-through to the transmit line.

3.08 Relay ON is energized when the station
set dial is moved off-normal. When relay·

ON is operated, it provides a 2-lead ground corre
sponding to dial-off-normal. The. operation of
relay ON optionally cuts through the l-Iead out·
put, when strapping option NO is utilized. Strap
ping option G is normally employed to provide a
l-Iead ground during the station off-hook interval.

4. INSPECTION

4.01 Inspect the equipment thoroughly as soon
âs possible after delivery. If the equip

ment has been damaged in transit, immediately
repo;t the extent of damage to the transportation
company.

4.02 Wescom equ ipment is identified by a
model and issue number imprinted on the

front panel. Each time a major engineering design
change is made on the equipment. the issue num
ber is advanced by one number on any following
models that are manufactured. Therefore, be sure
to include the issue number alon9 with the model

Section 405-101/3

numberwhen making inquiries about the equip
ment.

5. MOUNTING

5.01 The40S is a plug-in module designed to
mount in one module mounting position

of a Wescom 400 Mounting Assembly. The 400
Mounting Assemblies are available in various mod
ule capacities and allow for Key Telephone Unit
(KTU) apparatus-case or .relay-rack mounting.
.Refer to Sections 400-103 and 400-U-101/3 for
further information on these mounting assemblies.

6. INSTALLER CONNECTIONS

6.01 When the 405 is installed in its module
mounting position in a 400 Mounting

Assembly, it makes electrical connection to the
associated equipment through a 56-pin, wire
wrapped card connector provided as part of the
mounting assembly. One card connector is located
on the backplane of each module mounting posi
tion. Make ail installer connections to this card
connector in accordance with Table 1.

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

Table 1. 405 Installer Connections

CONNECT- TOSfHtlN
CONNECTOR

Transmit drop tip lead (T) S
Transmit drop ring lead (R) 3
Receive drop tip lead (RT) 51
Receive drop ring lead (RR) 49
Transmit line tip !ead (T1) 13

i Transmit line ring !ead IR 1) 15
, Receive line tip lead (T) 33

Receive line ring !ead (R) 39
A lead 19

NOTES
• Ali parenthetical !ettering is a" reterence to schematic designa-
tions (reter to Figure 7).
tLocaloverride•
• ·System override.
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Table 1. 405 Installer,Connections (Cont)

CONNECT- T056-PIN
CONNECTOR,

Privacy intrusion key (AGit 30
f'riVllCY intrusion key (AGSlt 25
Privacy override key (M, 0) •• 23
Pril/llCY override key (T, H)" 11
'PUsh-tO-taii( I~ad (PT) 9
PUsMô~alk lead (PTG) 26
PUrelay 8flergizing voltage (N, R, OR a Tl

OPTION)
.FWI. 43
Dial:Gff.normall.·(ON) 47
11ead . 1
2.ead :n
31. 29
Spaaker tip lead (ST) 35
Speaker ring lead (SR) 41
RLleed 31
A or ZClead 21
1or S lead 17
Ne lead 28
CLlead 46
Jleed 4
P31ead 55
Nlead 53
C'eac! 52
S21ead 38
T2lead 56
A21ead 54
T31ead 50
R31ead 48
Normally dosed relay contact (PU2-4) 2
Normally open relav contact (PT-4) 20
Normally open relay contë!Ct (PT-4) 24
Normelly dosed relay contact (PU2-1) 32
-24V 45
Ground 7

NOTES
• Ali parenthetical lettering is a refarence 10 schematic designa-
tions (refer to Figure 7).
tLocaloverride.
··System override.

7. OPTIONS

7.01 The 405 is equipped with strapping posts
for conditioning the various circuit op

tions. Ali strapping posts are located on the foil
side of the module. Refer to the following para
graphs for option conditioning information and
to Figure 6 for the locations of the strapping posts.

Page 8
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Figure 6. 405 Strapping Option Locations

NOTE
Although the strapping locations are silkscreened
on the component side of the printed circuit
board, ail strapping is to be done on the foil side
of the board.

CAUTION
When installing straps, use insulated strap wire and
not larger than a 3CN1 soldering iron.

7.02 Strapping option S is faetory-installed. It
is used only when push-to-talk operation

is not required. When option S is in place, the
PT relay is slaved to the PU relays. If push-to
talk operation is required, remove strapping op
tion S.

7.03 Strapping option G is factory-install'"
When option G is in place, a ground is

provided on the 1 lead, under the control of the
TB relay, when the station set is off-hook. The
1 lead will be momentarily open during dial pulses.
This option is normally required for ail 4-wire
private line applications. If this feature is not
required, remove strapping option G.



7.04 The ON option, when customer-installed,
allows dialing on an SS-l A circuit by a

station when another station at the same loca
tion and serVed by the same SS-l A terminal is
off-hook. The ON strapping option may be used
in the absence of a station control circuit (e.g.,
Wescom 4760 Dual Station Control) and the sta
tion control circuit's associated lock-out features
are not required.

7.05 When a Dual Tone Multi-Frequency
(DTMF) telephone is used and the station

. is in a lock-out during dial or privacy application,
where an ON lead must be provided, the W strap
ping option is required' to complete the trans
mission path during DTMF dieling.

7.06 The Cl strapping option, when customer
installed, provides external control of the

1·1800 state when the TB ralay is energized through
the use of the Cllead.

7.07 When ail installer connections and option
conditioning have been completed as re

quired, the 405 may be mounted in its module
mounting position in the Wescom 400 Mounting
Assembly.

CAUTION
Removal and installation of modules should be
done with care. Do not force a module into place.
If excessive resistance is encountered while in
stalling a module, remove the module and check
the card guides and connector to verity proper
al ignment and the obsence of foreign material.

8. TESTING

8.01 If trouble is encountered with the opera-
tion of the 405, verity that ail installer

connections have been completed as required in
accordance with Table 1 and that ail options have
been conditioned as required in accordance with
part 7. Verity that the module is making good
connection with the mounting assembly card
connector; remove and reinsert the module. If

Section 405-101/3

technical assistance is required, contact the Wes
corn Technical Services Department by calling:

(312) 971-2010,
TWX 910-695-4735, or
DATAPHONE (312) 971-1698

Canadian Customers:
(416) 453-2222 or
TWX 610-492·2697

9. WARRANTV

9.01 STANDARD WARRANTY: Wescom pro-
ducts are warranted to be free from defects

in material, workmanship, and deSign given proper
installation and regular maintenance. Wescom's
obligations under this warranty are limited to cor
rection and replacement at Wescom's production
facility of any defective items received by Wes
corn, transportation prepaid, for a period of five
years from the date of original shipment. War
ranty and remedies on products not manufactured
by Wescom are in accordance with the warranty
of the respective manufacturer. WESCOM MAKES
NO OTHER WARRANTYOF ANY KINDWHAT
EVER, EXPRESSED OR IMPlIED; AND All
IMPLIED WARRANTY OF FITNESS FOR A
PARTICULAR PURPOSE WHICH EXCEEDS
THE AFORESAID OBLIGATIONS IS HEREBY
DISCLAIMEp BY WESCOM.

9.02 Field repairs involving the replacement of
components within a unit are not recom·

mended. If an item is found to be defective, con·
tact 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 consistent

with the urgency of the situation. Upon receipt
of a replacement unit, retum the defective unit
in the carton in which the replacement was
shipped, using the shipping label provided, to:

Wescom, Inc.
8245 Lemont Raad
Downers Grove, Illinois 60515
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Canadian Customers:
Wescom Canada, Ltd.
287 Glidden Road
Brampton, Ontario L6Wl H9
Canada

10. .SPECI FICATIONS

10.01 The electrical and physical characteristics
of the 405 Combination Pickup Relay and

Station Circuit are as fol/ows:

STATION DROP lIMIT: 200 ohms.

POWER REQUIREMENTS: Filtered"bat
tery required, -21 ta -30Vdc; -24Vdc
nominal at 145mA maximum.

(d)

(c) OPERATING ENVIRONMENT: Temper
ature,32° to 12(fF (00 to 5(fC); humid-
ity to 95% (no condensation).

MOUNTING: One module mounting posi
tion in a Wescom 400 Mounting Assembly.

(e) WEIGHT: 0.69 lbs (0.31 kg).

(f) . DIMENSIONS: Height, 5.6 inches
(14.2cm); width, 1.5 inches (3.8cm);
depth, 6 inches (15.2cm).

(a)

(b)

Repair or Exchange Services
9.04 ln addition to the standard Wescom War-

ranty Service, Wescom offers a repair or
exchange service for those items out of warranty.
Under this arrangement, faulty units may be
shipped to Wescom for either complete repair and
quality testing or exchanged for a replacement
unit. To obtain details of this service and ~ sched
ule of priees, contact your local Wescom Sales
Representative.
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Figure 7_ 405 Combination Pickup Relay and
Station Circuit Schematic Diagram
(Issue 3)
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