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GENERAL

This section provides circuit descrip-
tion, installation and basic testing infor-
mation for the SAN/BAR 4000F Line
Card.

The SAN/BAR 4000F Line Card (Fig. 1) is
a simplified KTU line circuit designed
for full compatability with all types of
key telephone systems working in con-
junction with central office or PBX/
PABX equipment. The SB4000F is also
compatible with the W.E. Comkey
music-on-hold.

SPECIFICATION

List of figures:

(a) Figure 1: SB4000F-200

(b) Figure 2: STC Instaliation

(c) Figure 3: 4000F Schematic

(d) Figure 4: 4000F Assembly Drwg.

Electrical Characteristics

Model 4000F - Issue 6

(a) Source Voltage operates at 20V to
30V DC.

(b) Operating Environment: Tempera-
ture from 0°C to 50°C. Humidity to
90%.

(c) Current Consumption: Less than
1MA idle current consumption. Maxi-
mum current consumption is 85MA.

(d) Loop Current: 20MA (minimum)
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Figure 1 SB4000F-200 Line Card

(e) Ringing Voltage: 46VAC nominal
ringing signal, insuring operation
with a 1300 ohm !cop and three
bridged ringers.
A-Lead Impedence: 900 ohms
capable of sourcing 25MA DC cur-
rent for powering special relays
(e.g. operator busy lamps).
Ringing Time-Out: Two options are
furnished either 6 or 15 sec. (See
Section 5.2).
False Dial-1 Protection: A 200 MS
delay circuit protects against false
dial-1 commonly occurring during
the hold-to-answer transition.
Ringing Option: The unit provides
optional STC remote ringing by mov-
ing a buswire strap on the card. The
unit is factory set for bridge ringing.
(See Section 5.2).
Parallel Dialing: A remote two wire
telephone instrument dialing (on the
central office side) will not cause
false ringing-in.
Line Reversal: Unit operation is in-
dependent of line polarity.
Busy Light: A light emitting diode is
provided to indicate a busy line con-
dition,
(m)A-Lead Noise Immunity: Protects
against induced 60Hz noise up to
30VAC.
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(n) T,R Isolation: Complete isolation of-
fers 2000V lightning protection and
immunity to induced 60Hz longitudi-
nal noise.

(o) Delayed Hold Release: A delayed
drop from hoid option is provided for
50 msec and 500 msec. nominally.
The option is strappable by U-Link.
(See Section 5.2).

(p) Comkey: Line circuitry is designed
to allow compatibility with W.E.
Comkey music-on-hold installa-
tions.

Optional Features

(a) C.0. Lamp: Optional L.E.D. provides
C.0. battery indication upon de-
pressing a momentary switch
(Model SB4000F-100) or by shorting
across metallic posts on the PCB
(Model SB4000OF-200).

All other features as listed in Section

2.2.1 apply to dash -100/200 models.

Physical Characteristics

(a) Dimensions: 5-5/16”x3%2""x1-5/16".

(b) Weight: 6-2/3 oz. approximately.

(c) Key location: Card must be keyed
with slots between pins 5 and 6, and
between pins 12 and 13.

(d) Contact Material: Rhodium plating
over nickel (improves contact tar-
nishing over gold plating).

INSPECTION

Inspect the unit thoroughly, as soon as
possible after delivery. If any part of the
unit has been damaged in transit, report
the extent of damage to the trans-
portation company immediately. If the
unit is to be stored for some time before
installation, make an operational check
at once. The purpose of this check is to
make sure that the unit is in proper
working order as received from the fac-
tory. If the check indicates satisfactory
performance, the unit may be stored for
the future installation. If the system is
to be installed at once, make an opera-
tional check after the installation is
completed.

MOUNTING

SAN/BAR 4000F circuit card is thesame
physical size and has the same type
keying and lock capability as the stan-
dard WE400 line card and will mount in
any standard mounting shelf, including
those employing front card edge lock-
ing devices.
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INSTALLER CONNECTIONS
The SAN/BAR 4000F has all pin assign-
ments compatible with shelf wiring for
1A2 type line cards.
Strap Options
The SAN/BAR line card has the follow-
ing strap options provided:
(a) Ringing (J1):

Bridged: “BR” (Factory set)

STC: “RR”
(b) Delayed Hold Release (J7):

500 msec.: “HC” (factory set)

50 msec.: “HD”
(c) Time-out (J3):
6 sec.: “P” (factory set)

15 sec.: “Z”
(d) Local Ringing (J4, J5)

Interrupted: “W” (factory set)

Steady: “T”

Common Audible: “V”
(e) Hold Lamp Flash (J6):

Wink: “Y” (Factory set)

Steady: “X”
In areas of high thunderstorm activity,
the following information is offered:

Continued and extensive test of line
card failure due to lightning damage in-
dicates that the best protection is to
have a separate earth ground (water
pipe) for the KTU power supply and not
to use an adjacent or easily available
AC circuit ground for this purpose.
STC Re note Ringing

Line Card

Connector Feature Brock

12 & To
Telephone
13 O~ Station
3
/ ﬁl
Spare
Pin e ot
{n (3)
RU1 CR

Figure 2 STC Installation

(a) Disconnect shelf wiring at the Line
Card connector pin 3.

(b) Connect a new wire from pin 3 of the
Line Card Connector to a spare pin
on the feature block.

(c) Move the shorting buswire at J1 on
the Line Card from BR to RR.

(d) Connect RU1 and Cr from the STC
as shown above.

CD-4000-001A
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CIRCUIT DESCRIPTION
See Schematic as shown in Figure 3.
Incoming Call:
An incoming call will apply ringing
voltage to the T,R (C.0.). This signal is
rectified in the bridged CR1-CR4 to
cperate relay K3 through coil R. The K3
contact closes and applies a positive
potential to the base of Q3 through R23.
Q3 saturates thus applying a negative
potential to the base of Q1 through R5
and R8. Q1 in turn conducts to energize
reiay K1. Contacts K1-A through K1-F
operate providing the following func-
tions:

(a) Connects line card pin 5 and 6
(87 and LLG) to start the interrupter.

(b) Connects lamp filash (pin 7) to lamp
(pin 8) and line button on teleset
ilashes.

(c) Connects ring control voltage (pin 1)
via pin 11 to bell/buzzer in teleset.

Abandoned Call:

If the incoming ringing ceases due to

the caller hang up, Resistor R3 and R4,

determine the 6 sec. and 15 sec. time-
out charge of C3 and the hold over time
before relay K1 releases.

Call Answered:

When the telephone receiver is off-hook

and the calling line button is depressed,

a ground is applied to the “A” lead. Re-

moval of the receiver also terminates

the T,R (STA) leads. The resulting loop
current will trip the incoming ringing.

Ground potential at “A’” causes Q4, Q5,

and Q2 to saturate. With Q2 saturated,

a positive potential is applied to the

base of Q1 through R11 & CR6 and R8.

Q1 becomes non-conductive releasing

relay K1. Q2 also applied a positive

potential to the base of Q3 through R11
and R7 causing Q3 to saturate. Relay

K2 will energize due to the ground ap-

plied through CR5 to the K2 coil. Relay

contacts K2-A through K2-F operate
providing the following functions:

(a) Applies an alternate ground to the
coil of the K2 relay to hold it if “A”
lead is removed from ground in the
hold condition.

(b) Connects inpart hold resistor R2
across the T,R for hold condition
when the K1 relay operates.

(c) Removes the short condition from
K3 (L winding) and loop current
energizes L winding, thus operating
relay K3 and the K3 contact closes.

3

6.4

6.5

6.6

(d) Breaks ringing control voltage from
the bell/buzzer circuit.

(e) Breaks lamp flash.

(f) Gives lamp steady state.

The telephone circuit is now establish-

ed. and a telephone conversation ef-

fected. The line button lamp will be

steadily illuminated until the sub-

scriber goes off the line. Light emitting

diode LED 1 lights.

Hold Condition:
Depression of the HOLD button causes
the ground from the “A” lead to be re-
moved. Q3 will remain saturated since
the K3 contact has closed, thus main-
taining K2 energized. With Q3
saturated, Q1 will again become con-
ductive reoperating relay K1. Opera-
tion of both relays K1 and K2 provides
the following functions:

(a) Terminate the T and R leads in the
hold condition via the resistor R2
which will hold the relay K3 by the
loop current.

(by Re-operate the interrupter motor.

(c) Connect the lamp wink to the lamp
output. Light emitting diode LED1
will remain lit.

Retrieval from Hold Condition:
This is effected by depression of the
line button which applies ground to the
“A” lead to make Q1 non-conductive.
Relay K1 de-energizes, returning to the
Answer Condition. In the majority of
telephone exchange areas, when an
outgoing call is placed into the hold
condition, it will so remain until releas-
ed by the re-operation of the associated
line button in the keyset. However, in
those telephone office areas where
“Force Release” or “Called Party Re-
lease” equipment is installed, a line
disconnect condition may be given to
the circuit which will release the K3
relay from the “L” winding and return
the unit to the idle state.

Delayed Hold Release:

A strap option is provided by U-Link on

the card allowing additional delay in the

release of the HOLD circuit. Certain
central offices such as ESS No. 1 open
the loop for diagnostic purposes for up
to 500 msec. This strap option protects
against false drop from HOLD under
these circumstances. When the loop is
opened, K3 releases. The K3 contact

CD-4000-001A
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6.8

opens, however Q3 will remain con-
ductive for the required delay period.
During HOLD, the K1 contactconnected
C8 through R22 and R23 to the base of
Q3. Therefore Q3 remains saturated un-
til C8 discharges. A 50 msec. delay is
established when so strapped by the
added discharge path of R21 (required
for #5 Crossbar offices).

Dial-1-Transfer:

Central offices that have Dial-1 transfer
capability may experience difficulty
due to a momentary open in the loop
during the HOLD to ANSWER trans-
istion. This open may cause a false
Dial-1 transfer. To guard against this
possibility a 200 msec. delay has been
provided in removal of the hold resistor.
When returning to the ANSWER con-
dition ground is reapplied to the “A”
lead. However, Q5 does not saturate im-
mediately due to a delay caused by C7.
R19 had been removed by the K2 con-
tact thus eliminating the otherwise fast
operation of Q1. Since Q1 operation is
delayed, so is the release of relay K1.
Therefore insuring sufficient time has
elapsed for the telephone network to
terminate the loop before removing the
HOLD resistor.

Outgoing Calls:

A subscriber can place an outgoing call
by depressing the appropriate line but-
ton and removing his telephone re-
ceiver to an off-hook condition. Relay
K3 energizes. The relay K2 will be
energized by the application of ground
potential to the “A” lead. No ringing oc-
curs at the telephone unit. For out-
going calls, as with incoming calls, the
line button lamp will be controlled
simultaneously and will go off when the
subscriber is off line and the line card
circuit is permitted to be restored to an
idle condition.

6.9

6.10

7.0
7.1

7.2

7.3

7.4

Comkey:

The W.E. Comkey music-on-hold allows
the music source to be applied during
the HOLD condition across the K3-L
coil impedence in the Ring conductor
(Pins 9 to 13). The bypass capacitor C2
is removed from across the coil by the
K1 contact during the HOLD condition.

C.O. Battery Indication:

Models SB4000F-100/200 provide an
L.E.D. to indicate the presence of C.O.
battery. By depressing switch S1 (or
shorting across the posts TP1) con-
nects the circuit consisting of R24,
CR11 and LED 2, across the T,R. R24
limits current flow to approximately
25ma. Note that CR11 protects against
reverse polarity damage and that this
circuit only functions when the T side of
the line is positive polarity.

TESTING

If trouble is encountered with the opera-
tion of the 4000F line card, check that
all installer connections and strappings
have been properly made. Make certain
that the 4000F unit is making good con-
nection with the mounting assembly
card connector, snap the 4000F in and
out several times.

If another known working unit is avail-
able, interchange cards to verify that
the card is malfunctioning or that the
problem is in the system wiring.

Field repairs involving replacement of
components within a module are not
recommended. All SAN/BAR products
are warranted for 2 years from the date
of purchase.

Return to SAN/BAR Corporation, 17422
Pullman Street, Santa Ana, Calif. 92711.
For technical assistance, call (714) 546-
6500.

CD-4000-001A
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