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CHANGES

C. CHANGES IN CIRCUIT REQUIREMENTS OTHER THAN THOSE APPLYING TO
ADDED OR HEMOVED AFPPARATUS

gak Reissued to change test c¢lip data for (IK) relay to faecili-
tate adjusting, '

A1l other headings, no change,

DEVELOPMENT

1, PURPOSE OF CIRGUIT

1.1 This cirouit provides dial tone, busy tome, interrupter
ringing current, & timing circuit for the trunk visual
signals, and audible and visual alarm signals for the
7504 P.B.X.

2, WORKING LIMITS

2.1 Maximum oconductor lecop resistance of ringing leads to
central office, 650 ohma.

2.2 Maximum external circuit loop for (BY) relay, 430 ohms.
OPERATION

3. FUNCTIOHRS : :

3,01 To provide diasl tone.

3.02 To provide line busy tone,

3,03 To pmviﬂé all trunks busy tone,

%.04 To provide =11 links busy tone,

3,05 To interrupt continmuous ringing current from the central
office or from the ringing machins and to furnish Iinter-
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3.07

5.08
3.09
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rupted ringing with silent period battery to the link
eirenits,.

To give an audible and visual elarm when 8 cirouit fuse
operates. .

To give an audible and visual alerm when there 1ls trouble
in the power circuit.

To extend the alarms ﬁu the central office when requlred,

To provide means for ocutting off the audible alam sizn
manually. .
To provide means to hold the trunk ﬁirguii visual signals
operated during the silent interval of ocentral office
mechine ringing end to release them if the call is aban-
doned . y

4. CONNECTING CIRCUITS

4,1
4.2
4.3
4.4
4.5
4.6

7504 P.B.X. line and link ecircults,

750A P.B.X. trunk circults.

750A P.B,X. station circults.

9504 P.B.X. power charge and discharge eirecult.
Extension alarm circuit at centrel office.
Ringing leads circuit.

DETAILED DESCRIPTION

5. RINGING AND COMMON TIMING CIRCUIT - FIGURE 1

When & link eircuit connects ground to the "RS"™ lead the
(B) relay is energized on its primary winding in series
with the (B) and {D) resistances under control of the (&)
relay, The secondary winding of the (B) relay is also
energized momentarily while the (G) oondenser gharges in
series with that winding of the relay and the (A) and (C)
resistances. As the momentary ourrent in the secondary
winding of the (B) relay opposes the current in the primery
winding, the relay doces not operate until the (G) condenser
is charged., The operation of the (B) relay operates the
(A) relay which reverses the current through the primery
winding of the (B) relay and reverses the charge on the

(G) condenser, The charging current of the tﬂ?ﬂnundansar,
which i1s now in the opposite dirsction to the previous
charging current, energizes the secondary winding of the
(B) relay and the relay does not release until the (G)
condenser is charged. The release of the (B) relay
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‘releaszes the (A) relay which reverses the current through
the primary winding of the (B} relay 2nd again reverses the
charge on the (G) condenser. The above cycle is then re-
peatsd as long &s ground is maintained on thas "RS" lead.
Grounds on the "RS" lead also operates the (R) relay which
connects ringing current =snd ground to the "M™ and "N"
leads, respesctively, of the link circuits.

The first opsration of the (A) relay also operates the

(W) relay which locks to the ground on the "R3™ lead. The
(z) relay does not operate at this time as its winding is
short circulted through a front contact on the (A) relay.
Whnen the (A) relay releases it removes the shart circuit
from the (Z) relay and that relay operates. The second
time the (A) relay operates it relsases the (W) relay which
operates the (Wl) relay. When the (A) Trelay releases the
sacond time it releeses the (Z) relay which operates the
(Z1) relay by removing the short circuit from its winding.
The operation of the %21} relay resleases the (R) relay
which disconnects ringing oeurrent from the link and con=-
nects tripping battery to the link, The third operation of
the (A) reley resoperates the (W) relay. On the third re-
lease of the (A) relay the (Z) relay operates and on the
fourth operation of the (A) relay the (W) relay releasss,
releasing the (Wl) relay by short circuiting it undsr con-
trol of front contacts on the (Z) end (Zl) relays. The re-
lease of the (WlL) relay operates the (W8)., The fourth re-
lease of the (A) relay releases the (2) relay which re-
leases the (Z1) relay. The release of the (Z1) relay op=-
erates the (22) relay by removing the short clrcuit from
its winding., The fifth operation of the (A) relay operates
the (W) relay which opsrates the (Wl) relay under control
of the (22) relay from ground on & back contact of the (Z)
ralay, The fifth release of the (A) relay operates,the (2Z)
relay which operates the (Zl) relay. The slxth operation
of the (A) relay releases the (W) relay which releases the
(Wl) relay. The release of the (Wl) relay releases the

(W2) relay., The sixth relsase of the (A} relay releases
the (Z) relay which releases the (Zl) reley. The release
of the (Zl) relay releases the (Z2) relay. With the (Z1)
and (W2) relays released the (R) relay again operates to
connect ringing to the link circuit. The same oycle of
operations will be repeated, the (R) relay operating and
relesasing to supply interrupted ringing current to any

link as long &s ground is connected to the "RS" lead.

In order to keep the trunk lamps lighted during the silent
interval of central office machine ringing, ground is main-
tained on the "LE" lead as follows:

On a call from central office, ground which is comnnected to
the "R™ lead by the trunk circuit during the ringing period
operates the (LK) relay. The operation of the (LK) relay
(a) operates the buzzers or subsets (B) to indicate that a
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trunk is being celled, (b) connects ringing current to

the "M" lead which connects to the trunk cirecuit, and

(c) opens the operating and locking circuits of the (W3)
and (W4) relays. Ground is also connected to the "RL"
lead by the trunk circuit but this ground is ineffective
at this time. Ground which is connected to the "ST" lead
by the trunk cireult starts the interrupter relays (A)

and (B) whiech function as previously described. Ground
from the back contact of the (Z4) relay to the "LE" lead
holds the relay snd lemp in the irunk locked. At the end
of the central office ringing period, the (LK) relay re-
leases closing & cirocuit to operate the (W3) reley from
ground on the "R1™ lead provided the (Z) relay is operat=
ed at this time. The position of the (Z) relay at this
time depends on the time when the (A) and (B) relays bee
Zin to function. Thes» may have been started by ground
on the "ST" lead when central office ringing started or
may have started from a ground on the "RS" lead from a
link c¢lrcuit, as desoribed above, When the (Z) relay does
operate, however, the (W3) relay operates and when the (2)
relay releases the (Z3) relay operstes, The next opera=-
tion of the (Z) relay releases the (W3) relay. The re=
lease of the (W3) relay operates the (W4) relay. When the
(4) relay releases it releases the (23) relay which oper=
ates the (Z4) relay. The next operation and release of
the (Z) reley operates the (W3) and (Zi) relays as before
and the next operation of the (2Z) relay relsases the (W3)
relay which releases the (W4) relay, With the (W4) relay
releaesed and the (Z4) relay operated, ground is opensad
from the "LE" lead, However, the time elapssd between the
release of relay (LK) and the opening of the ground on the
"LK" lead will be sufficlent to cover the silent period of
the ceniral office machine ringing. When the second ring=-
ing period is started the (LK) relay is re-opersted which
opens ihe operating and locking circuits to the (W3), (23),
(W4) and (24) relays, restoring them to normal. In the
event that the call has been abandoned the opening of the
ground to the "LK" lead will release the relays in the trunk
and restore this cirecuit to normal.

6. TONE CIRCUIT - FIGURE 2

6.1

Ge2

Dial Tone

When ground 1s connected to the "i'S®™ leasd by the link eire
cult the (T) relay operates and releases on its "pn winding
in a sslf-interrupted eircuit, Theé "S" winding of the (T)
relay will then have & tone induced in it which will be
trensmitted to the link through the (B) and (H) condensers
and the (B) repsating coil over the "DT" :lead.

Line Busy

On & call to a busy line, lead "BTS" is grounded by the
link, causing the (Tl) relay to operate. The Operation of
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the (T1) relay, (a) operates the interrupter relays (A)
and (B), (b) operetes the {T) relay and (¢} closes a
elrcuit to the "BT" lead from the secondary windling of
the {T) relay through a contact on the (A) reley, The
(A) relay opersting snd relessing interrupts the tone
supplied by the secondary winding of the (T) relay to
the link circult.

Gad Trunk Busy

When s station selects m busy trunk, ground ls connected
to the "BT"™ lead by the trunmk circult, operatl the
(BY) reley which operates the (Tl) relay. The (Tl) re=-
lay then starts the tonme relay and interrupter circult
as described sbove to supply busy tone through the (A)
condenser to the trunk clircult over the "BT™ lead.

Ba4 All Links= Busy

When ell links become busy, ground 1s connected to the
"IB" lesd, operating the (1LB) relay. The operation of
the (LB) relay connecets ground to the (Tl) relay =nd

busy tone is supplied as before through the (D) condenser
to one winding of the (A) repeating coil. The tone is
then induced in the other winding and is connected to the
line circults over lead "1G".

7« ALARM CIRCUIT = FIGURE 3

When a link fuse operates, battery 1s comnnected through
the (A), (C) or iB? fuse to the "F1l"™, "F2" or "F3" lead
according to whiech fuse has been operated, Battery will
then be connected by the link elrecult to the "AL"™ lead
of this circult, operating the (F) relay. The operation
of the (F) relay, (a) lights the (F) lamps to give a vis-
ual alarm, (b) operates the (A) subset to give en aud-
ible alarm, (¢) connects leads "WCT" and "WCR" together
in order to give an alarm in the central office end (d)
connects ground to the "CT" lead in order to start tne
ringing machine,

If the (A), (C) or (B) fuse in lead "F1", "F2" or "F3"
operates after the correaponding link fuse has operated,
battery will be conneeted te the (F) relay, operating it
and giving an alarm,.

The (A) key is provided in order that the (A) subset
may be silenced. The opermstion of the (A) key operates
the (CO) relsy which locks under contrel of the (F) ree
lay and disconnects ringing current from the subset.
The alarm lamp will remain lighted and the alarm leads
to central office will remein closed until the operated
fuse 1s removed. Battery for the (¥) lamp and the (CO)
relay is provided over the "EBE" lead.
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If a fuse other than a link circuit fuse operates the
(F) relay operataes and functions as described above, If
trouble occcurs in the charge and discharge cirecuit,
battery is connected to the "PG™ lead and also causes
the (F) relay to operate,

If the (D) fuse alsc operatss no alarm is glven.

BELL TELEPHCNE LABORATORIES, INC.
DEPT. 332
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