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A. | CHANGED AND ADDED FUNCTIONS

4.% . Low tone lead "LT1" paired with a
,, ground return lead "LTIR", added to
provide a source of tone tube used in the
switohing circults to provide 30 IPM tone
and flash for intertoll through selectors,

4.2 Relay (82) in F%sg 8 changed from a

' 2500 obm to a 700 ohm winding in or-
dar that sudible ringing ﬁ&{ be returnsd on
& dial transfer from Ring Gl to Ring G2,
B, | CHANGES IN APPARATUS

™ L
B.1; UKO7 relay (82) in Fig. 8 replaced
§> a Ull2 relay, ° ol

D. | DESCRIPTION OF CIRCUTT CHANGES

D.1 Options "F" and "G" added in Fig, 8
% and CR table for relay (32),
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D,2 Option "EM for "LT1" and MLTIR" leads
added in Figs, 1 and 51, .

D.3 In CD under section 10 - DIAL TRANSFER
OF RING AND 1OW TONE CENERATORS AD
INTERRUPTER » add the following paragraph:

10,4 Signals for Dial Transfer of Ring and
Low Tone Gensrators and Inberrupter.

When the attendant dials the number
associated with the generators or inter-
rupter that are not operating at the time as
referred to in paragraphs 10,2, 10.3 and
10,4 the audible ringing tone %ea;é,iﬁéiaﬁas
that the connector has seigzed the propsr
terminal. To check whether the actual transe
fer has taken place, the same number should
be redialed and & busy tone will indicate
that the transfer has been mads,

All other headings, no changs.
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POWER SYSTEMS ‘ : T

800 TYPE PLANTS .
. RINGING CIRCUIT , ,
AC-DC .OR SUPERIMPOSED RINGING
 8X8 SYSTEM NO. 3554
8067 RINGING POWER PLANT

. CHAMDES

. CHANGED AND ADDED FUNCTIONS

.1 Change made to prevent shutdown of

‘interrupter No, 2 after automatic
tranafer from interrupter No. 1 followed
by disl transfer of generators No, 2 and
subzequent dial transfer back to genera-
tors No, 1. Removal of (F) thermistor
in Fig. 8 clears trouble.

£.2 Alarm fuse in parallel with (RING)
fuse specified as 38J or 70K to pre-

yant blowing when starting inverter.

B, CHANGES IN APPARATUS

B.1  {F) thermistor -1D- removed in Fig. &

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  ™JY" and "K" options added at (F)
thermistor in Fig, 8. .

D.2 "H" option, leads'"to Ring, Ckt. for
absorbing surges on Mach. Ring.
Brushes" added in Fig. 2.

' D.3 Fuse "AUX" added in Note 101 (For

Record Only).

D.h Fuse capacitiss removed in Fig. 10

and reference to Note 101 asdded as
capacities are shown in Note 101 (For
Record Only). :

D.5 In Note 101 (RING) fuse was formerly
specified as "6-1/4 FN 8-1/2 ALMM,

%11 other headings aﬁ&ar Changes, no changs.
1. PURPOSE OF CIRCUIT

1.1 To provide code and machine ringi
tones and signals required by ﬁe,ﬁgiﬁi
gial offices.

2. WORKING LIMITS _ :

2,1 B4L-88 Volts A-C (AC-DC & } normal,
75-90 during A-C service failure.

95-101 Volts A-C {For Long Line Ckta.)}
normal, 85-103 during A-C service -
failurs.

90-120 Volts A-C (105%)
Wi=52 Volta D-C

Printed in U, S. A.

3. FUNCTIONS :

3.01 To furnish ringing current at the
voltage require the 3554 dial
squipment. :

3,02 To provide interrupted ringing cur-

rent and ground at the proper inter-
vals for furnishing 5 code 10 party (Type
"D" codes) or & party semi-selective ring-

ing.

3.03 To provide interrupted ground for
signaling.

3.0k To provide the tones required by the
3554 equipnment.

3.05 To transfer automatically from com-
mercial power supply to & battery
driven inverter in case of AC power fail-
ure, with automatic transfer back when
the commercial power supply is agein avall-
able, : . , :
3,06 To transfer automatically to-a spars
intarrupter in case of failure of
the regular interrupter. Manual transfer
may slso be mccomplished by means of a kay.

3,07 To transfer automatically to spare
ringing and low tone generators in
case of fallurs of the regular ringing or
low tone generator, Manual transfer may .
also be sccomplished by means of a key.

3,08 To provide a means of transferring te
the spares interrupter and to the
spare ringing and low tons gensrator or re-
itﬂriﬁg to normal by disling assigned num~

BTS5.

3.09 To provide a means of transferring.
to the spare ringing and low tone

generators after an automatic transfer of

interrupters or vice versa. :

3,10 To provide alarms indicating failure

-of the ringing, low tone, or cycle
service or interrupter and transfer to the
spare units. . :

L, CONNECTING CIRCUITS

This circuit was orignally designed
to connect to the following circuits,

4.1 S0-81131~01, Power Ringing Circuit
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b.2 $D-81132-01, Superimposing and Trip-
ping Battery Circuit.

L.3 8D-81139-01, Auxiliary 20 Code Inter-
rupter Circuls,

L. BD-32192-01, Alarm Cirecult,
5.5 8D-31868-01, Interrupter Relay Ckt.

L.6 SD-81202-01, Aux. Ring & Bat.
Dist. Ckt., Car JSystem.

4.7 Power Discharge Circuits .
4.8 Switch Frame Circuits.
DESCRIPTION OF OPERATION

&, GENERAL

20 cycle audible ringing current is
furnished from static ringling generators
shown in ?igi 3. These gen&raters have two
output windings. In AC-DC offices winding
A is connected to ~48 volt battery forsup-
?iying the riaging codes and winding B is
grounded to provide 105V & for P.B.X.
‘ringing leads or long line circuits. In
superimposed offices windin
to =48 volt battery and winding B to +48
wolt battery thus providing both superim-
posed - and superimposed + ringing. The
97 volt taps in this case may be used for
long line circuits requiring 94-101 volts
A-C with 48 volts D-C. In superimposed
offices, 105Vt is obtained from the trans-
former shown in Fig. 6.

Low tones are obtained from 1014
frequency generators shown in Fig. 3. Du-
plicate ringing. and low tone generators
are provid th.automatic transfer to the
spare generators in.case of failure of ei-
ther the regular ringing or low tons gen-
erator. The (G-} ¢a§a§§t§r is provided to
"modify the low tones except in offices with
selector repeaters where "V" option is dis-
connected, The (LT} coil in Fig. & is pro-
vided to step down the low tone level for
certain connecting cirecuits. High tons,
when required, is obtained from a 102& fre-
quency generator shown in Fig. 7.

In Fig, 2, two A-C motor driven in-
terrupters are furnished with automatic
transfer to the spare in case of failure of
the regular interrupter. Ths interrupters
and codes furnished for 5 ¢ode 10 party or
8 party semli-selective ringing are shown on
connecting cireuit SD-81131-0L., These in-
terrupters are arranged to provide 60 IPM
1ine busy tone and 120 IPM paths busy tone.

_ The ringing generator, tone generator
and interrupters are normally operated on a
start~stop basis - "Z% option. When 105Vi
is furnished for P,B.X. ringing supply the
ringing and low tone §ens?s%ars‘ars operated
continuously (except during power failure) -
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A is connected

"§Y" option and the high tone generator and
interrupters on a start-stop basis. If
continuous operation of ringing and tone
generators and interrupters is required,
ineciuding continuous operation during power
service failure, "S" option may be used.
This may be necessary for supply to manual
switchboards but is not otherwise recom-
mended dus to increased current drain and
wear on the interrupters.

In case of A-U service failure an in-
verter furnishes 60 cycles A-C to operate
the ringing and tone generators and inter-
rupter. The inverter is operated on a
start-stop basis with "W¥ or "ZW option to
reduce battery drain. If the ringing gen-
erator has been connected for continucus
oparation ("W® option) in order to su§§1§
105VE to P.B.X.'s it will run continuously
as long ss the A-C service 1s normal but
will be on a start-stop basis when the In-
verter 15 running. During power failure,
provision will be made in the P.B.X.'s to
use hand generators when the ringing gen-
erator is not operating.

While the inverter is supplying 60
cyeles A-C to the 1014 and 1024 frequency
generators, the gquality of the dial busy
and high tones will be degraded due to the
presence of a 20 cycle modulation on the
inverter 60 cycle ocutput, This 20 cycle
modulation is caused by the inherent input
current characteristics of the (RING G-
K9-15529 ringing generator. A Lk microfarad
capacitor (INV) is provided across the in-
verter output to improve the power factor
of the 60 cycle load. This capacitor also
tends to improve the quality of the tones
by reducing the disturbing effect of the
ringing generator imput current on the tone

‘generator.

6. HORMAL COPERATION

In normal operation with "Z% option
when no calls are in process relay (ST) is
held operated, and the ringing and tone
generators and interrupter are not operat-
i{ng. When ringing current, tones, or in-
serruptions are required by the switching
circuits ground is connected to the M5 lead
operating the (MS) relay. BRelay (MS) oper-
ated relesses relay (S3T) which connects the
ringing and tone generators and interrupter
to the A-C service. It also removes ground
from the MFO lead to Fig. 5 and grounds the
HF lead. These functions are described
under INTERAUPTER TRANSFER and ALARMS.
¥hen ringing current is no longer required,
ground is removed from the MS lead releas-
ing the (MS) relay which in turn reoperates
the {5T) relay to disconnect the A-C serv-
ice from the ringing and tone generators

and interrupter.

With "WY option the operation is the
same except that the ringing generator is
sonpnscted to the A-C servige side of the
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gontacts of the (ST} relay. With "3" op-
tion sclid §r§ua§ is-applied %o the wind~
ing of the [MS] relay holding it operated
and {8T] released. »

7. AUTOMATIC THANSFER TO INVERTER AC
POWER SERVICE FALILURE

7.1 In Fig. 1, transformer (G}, tube (B},

relay (L¥] and resistances and po-
tentiometers (B} (€} (D} (E) (F) and (¥}
form a ecircuit whieh will cause relay (LV
to rélease when the primary voltage on (7
is spproximately £5%4 of normal. Trans-

former {T) has primary taps for 100, 110

and 120 volts brought out to terminal strip
{7}, The tap nearest to normal line volt~
age should be selected. Resistancs (0) 1s
provided to prevent release of relay (LV)
during the open perioed of the contacts on
the (ADJ} key when it 1s belng operated.
Under normsl power service voltage condi-
$ione the voltage put op the control gap
of the tube (V) by potentiometer (C) and
registance (D) is suffiecient to cause this
gap to fire on each posgitive half cycle.
This causes the main gap to fire and fur-
nish eurrent for the coperation of relay
{L¥}, Relay (LV) operated holas relay
{1V1l}) operated. When the power service

“yoltage falls below 85% of normal the cons

trol gap will not have sufficient voltage
across it and will cease to fire, as will
the main gap causing relay (LV] and then
relay (LV1) to release. Helay (LV1) re-
leased ovens a shortroireult across resist-
ance {F} in the control gap potentiometer
so that tube (V) will fire again at a
voltage about 5% above the release voltage.
Relay {LV1) reieased alsoc operates relay
{TR} which locks u§ to ground through the
contacts of relay (DL}. (TR} operated rae-

moves ground frowm relay {TR1) which re~

mains operated under control of a back
sontact on (MS). (TR} operated also pre-
pares a path from the (M5]) relay contacts
to the {I8) relay so that whenever the (MS)
relay is operated the (IS} relay will start
the invertar. The (M8] relay operated also
releases (TR1) in turn operating (TR2)
which transfers the 4-C load from the line
to the inverter., (TR1) being slow release

delays the transfer until the inverter has

attained full speed. (TR) operated also
removes ground from the winding of the

(DL} relay and when the (DL} capacitor

has discharged the (DL} relay will release.

This capacitor discharge delays the relsase

of relay (DL} for about 15 seconds, and so

‘when once operated, the (TR} relay will not
release for this ?erioﬁ of time even though

the (LV) and {LV1l) relays have reoperated
during this period. The purpose of the de-
lay is to prevent unnecessary transfers
back to the line during momentary restorals
in service wvoltage after a ssryice failurs.
7.2 . Adjustments

Relay [LY} should be in adjustment
gnd relay %L?I} blocked ¢perated before

adjusting the tubs circuin. The tube is
adjusted as follows: Turn both rheostats
{C] and (M) clockwise as far as they will
go. Hold {ADJ) key depresssd and turn
rheostat {8} counterclockwise until relay
{LV} releases, then clockwise until it
just operates. Now still holaing [ADJ)
key depressed turn rheostat (M) counter-
clockwise until relay {LV) relesases, then
clockwise until 1t operates. Turn rheo-
stat a further 10 or 15® clockwise to give
the main gap some margin over the minlmun
reguivements.  The tubs is now adjusted.
Remove block from {LV1]) relay. ‘ :

T3 §a&a&§ 8tart of Invertsr

The inverter may be started manuaglly
by operating the (INV 8T} key. This oper-
ates the (IS} relay to start the inverter
but does not connect the load to it. It
also lights the (6D} lamp as & warning.

While it is slso poassible to start
the inverter with the load connscted by
removing the supply fuse at the A-C serv-
ice cabinst while M3 ground is pressnt,
this procedure is not recommended as the
normal {loat wvoltage of the battery, being
greater than the discharge voltage, will
cause the inverter to run fast resulting
in abnormally high ringing voltage.

7o Adjustment of Inverter 8peed

The inverter speed is affected by
battery voltage, causing the output fre-
guancy to vary which in turn ch&nges the
output voltage of the ringing generator.
The inverter is provided with an adjust-
able field resistance (on the machine
frame) which is ordinarily set at the fac-
tory for proper operation in this cireuls.
However, should the inverter apeed require
reéad justment the following procedurs is
recomnended: (1) for 2hk-cell power plants
such as the 105-D insert the CEMF cell in
the battery discharge cireult if provided,
otherwise disconnect the charging rectifiers
{by removing their A-C input fuses to place
the battery on discharge. - Check that the
d=-¢ dnput to the inverter is approximately
49.5 volta. {2} opens the a-¢ supply to
the ringing plant by removing the fuse at
the a-¢ service cabinet. {3} start the
ringing plant by blocking relay (M3) op-
srated. (4) using a sultable voltmeter,
measure the 20 cyele a-c output voltage
across terminals O and 86 on the A output
winding of (RING Gl} or (RING G2}. With
no-load {or light loads} on the ringing
supply this voltage should read approxi-
mately 90. If not, adjust the field re-
sistance on the inverter so that the 20
cycle output voltage becomes 90, Adding
resistance tends to raise the speed and
thus raises the 20 cycle output voltage. ™
{5) restore plant to normal.

Page 3




by
H

= & .

CD-81225-01 - ISSUE 2-B

8. RINGING OR LOW TONE GENERATOR TRANSFER
{FIG. 4}

g,1 Automatic Transfer

When there is no ground on the (M3}

lead Fig. 1, the (GF] rsiaigeaaaet operate
_since the ground through t©

{E) thermistor
18 opened at the 5-6% contacts of relay
{M8}. When motor start ground is applied
to the circuit the ageratics of relay (MS)
connects ground to the (B) thermistor but
the operation of relay (GF) is delayed by
the thermistor until the (AF) ana (BF) re~
lays in Pigz. L and the (TF) relay in Fig.5
have operated by the starting of the ring-
ing and tone generators. The contacts of
these three relays are connected in series

i ground on the (GEN TRNS) key to the
\ {i §8§f§resistance thus shunting down relay
/% _[GF) snd keeping it Peleased.

§§£a§§n{;§§méné {BF) are connected
across the two output windings of (RING

-G1) and relay (TF) across the alarm relay

winding of the low tone generator that is
in circuit.

If (RING G1) fails, either the (AF)
or (BF) relays will releass. If (LT Gl)
fails the [TF) relay relesases. If the
(TRP1) fuse blows, (AF) will release. The
release of any of ;hesg three relays re-

; lay (GF srates. Relay Q%
operated ks up to ground on the (GT).
relay through its 1-2B contacts and 1-3B
contact on (GT), and also operates relay
{GT}). BRelay (GT) operated transfers the
loeking ground for relay (GF) to the {GEK
TRNS) key and operates relays (T7) - (T9)
which transfer the A-C input and load from
ég%ﬁG G1) and {LT G1l)} to (RING G2} and (LT

-Relay {GT) operated also lights the
{GF) lamp and connects battery to the MT
lead to bring in a mipor alarm.

The contacts of relays (AF) ana (BF)
are now open but ths opsration of relay
{GT) commects ground through the contacts
of relays (TF) and (NV) in Pig. 5 to the
winding of the (RF) relay in Fig, 5, keep~
ing it shunted down, If (RING G2} or (LT
G2} fails after the transfer, relay (NV)
or (TF) will release, removing the shunting
ground from relay (RF) which operates. Re-
lay (RF) operated lights the (RF) lamp and
econnects ground to the PG lead to bring in
a major alarm.

To transfer back to (RING Gl) and

{LT G1l), after the trouble has been cleared,

operate the (GEN RST) key. This shunts
down the (CF] relay which in turn releases
relay (GT)., The release of relay (OT)
transfers the A-C input and load back to
{RING G1) and (LT G1) and as the (AF} and
{BF) relays re-operate from (RING Gl) the
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{GF} relay will remain shunted down when the
{GEN RST) key is released. L

8.2 Manual Transfer

Operation ‘of the (GEN TRN3) key to
the (MAN) position, removes shunting ground
from the {GF)} relay which operates, in turn
operating {GT} and transferring the A-C
input and load to (RING G2} and (LT G2} as’
described before, In this case, however
the {(G7) relay locks up to the {cEn TRNS)
key and the [(GF) relay releases as soon as
the (0T} relay operates and removes holding
ground. : - .

To transfer back to [RING G1} and
{LT Gl} the (GBN TRNS) key is turned to
the (AUTO} position. This releases relay
{GT) which transfers the A-C input and

load to (RING G1} and (LT Gl). Relay {(OF}

remains released due to being shunted down.
9. INTERRUPTER TRANSFER
9,1 Automatic Transfer (Pig. 2}

When there is no ground on the M8
lead in Pig, 1 the interrupter is not op-
erating and ground from the MS relay is
connected over lead MFG to the (MF) relay
in Fig. 5 holding it operated. When the
(M8} relay is operated the holding ground
for the (MF) relay is removed but if the
interrupter is running the {MA} capacitor
and series resistance are connected altere
nately to ground and to the winding of the
(MF} relay over leads A and B by a spring
pileup on the interrupter which is operat-
ing st 120 I.P.M, The perliodic connection -
of the capacitor to the rslay winding keeps
the relay operated while the capacitor is
charging and its slow release characteriatics
when in parallel with the (MF} capacitor
prevent it from releasing during the peried
that the (MA)} capacitor is being discharged.
If the A&-C motor driving the interrupter
fails or if the interrupter shaft ceases
to tura duse to other causes such as gear

~ train failure, the 120 I.P.M, alarm spring

plleup may stop in either one of two posi-
tions. If it stops when the (MA)} capaci-
tor is connected to the winding of ‘the (MF}
relay the relay will remain operated until
the charging current falls below the relay
holding current.  If the interrupter stops
with the lead A to the {MF} relay winding
open the relay will release after a short
dslay due to the parallel (MF} capacitor,
Relay (MF} releasesd conneets ground through
contacts 1-2B on relay (DS) in Fig, 8 to
operate velay (MT) in Fig, 2, connecis
ground to lead MF and lights the (RF) lamp.
Relay (MT} - Fig. 2 - operated locks up to
the {INT RST) key through a back contact on
the (MNT) relay and a front contact on the
normally operated (DT} relay in Fig. # and
operates relays {T1} - (T6} to start the
second interrupter and transfer the load to
it. ‘It also lights the (MT) lamp and

e
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sonnects battery through 1200 ches on the
WTHE Lead %ﬁfﬁ&%% sontacts on the {(MHT]
relay to thse MT lesad to the alarm dircult
to bring in 8 minor alarm. Ground on the
H¥F lead ig connected through thermistor

{0} o the PG lead to the alsrm clreuit
but the delav introduced by the thermlstor
is sufficiently long sc that relay (MF) -
Pig. 5 - reoperatss {rop the second inter-
ruper, extinguishing the (RF) lamp and
removing ground from the (MF] lead before
the alarm i brought in. In case of faill-
urs of the spare interrupter the (MF] re-
tay will sgain relesasa and remaln releassd
and ground over the HF lesd will be zon~
nected to the PG alarm lead to bring in an
major alarm. ¥Whan the interrupter that
has failed has been made ready for service
again it should be turnsd by hand to the
pogition indicated in cireult note 103 on
somnecting circouit S0=81131-0) before being
placed back in service. This precaution
is to prevent splitting ringing codes dur-
img 2 mamal transfer. To regtore Inter-
rupter No. 1 to service tha (INT RST) key
should be held operated until the fﬁ%E ra-
lay releases and extinguishes the (MT} laump.
When the {(INT BST) kev 1s operated it re-
moves locking ground from the (MT) relay
but & parallel ground is provided from the
{MOTOR HOLD) contacts of Interrupter No. 2
through a front conbact on the (D8] relay
{normally operated) until interrupter No. 2
reaches the end of its code cyele. . At that
time the interrupter contacts open, relsas-
ing the {MT] relay and starting and trans-
ferring the lo&d to Interrupter No. 1 by
the relsase of the (T1] -~ [(T6] relays, and
stopping Interrupter Ne. 2.

9.2  Hanual Transfer (Fig. 2)

To manually transfer the load from
Interrupter No, 1 to Interrupter No. 2 op-
srate the (INT TRNS) key (Fig. 2). This
ég%?ﬁ%%% the (MNT} rslay which locks up to
the (INT RST} key. BRelay [MNT] opsrated
lights the (0D] lamp over lead 0D to Pig. L
and connects ground from lts 5T contast to
a spring on the (MOTOR TENS]) pileup on the
¥o. 1 interrupter.. When the interrupter
raaches the end of the code oycls the
[MOTOR THNS) contacts close, connecting
ground to the (MT)} relay which locks up
to ground on the [MNT) relav and starts
and transfers the load to Interrupter No. 2
and lights the (MT) lamp, With the (MNT)
relay operated no alarms are brought in as

< the MT ?gaé is opsned by contacts on the

{M¥T) relay. Transfer iz mads a3t the end

of the code oyels in order to prevent
garbling the codes, To transfer back to
Interrupter Ho. 1 the (INT RST] key iz op-
erated and held until the [MNTO and (MT)
relays relesse and the {MT) relays rsleass
and the [MT) lamp is extinguished. Holding
ground is connested {rom Interrupter No. 2
£o bhe (MNT} relav through the {OTOR HOLD}
gprings as described under “"Automatic Transg-
ferT until the end of the ¢ode coycle. At
that time the [MNT]) relav releasss, relsasing

the {(MT) relay which starts and transfers
the load to Interrupter Bo. 1 and stops
Interrupter Ho. Z.

10. DIAL TRANSFER OF RING ANU LOW TONE
GENERATORS AND INTERRUPTER - FIG. 8,
#T® OPTION

10,1 General

¥When the dial transfler fesature is
furnished 1t should not be used teo tranaler
the load from one set of generstors and ine
terrupters on & periodic scheduls as has
been dones in the ease of battery driven
ringing machines to sgualize wear on com-
mutators, ste, It 1z intended only faor
emsprgency use in ecase of fallurs dus to an
open lead or simllar circumstance which the
automatic transfer features will not detest.
If the generators and interrupters havs
been dial transferred Yo Hing and Low Tone
G2 and interrupter No. 2 thers la no asuto-
matic tranafer back to the Ho. 1 gensrators
and interrupter in case of subsequent fall-
ure of ths No. 2 generators or interrupter.

10.% Disl Transfer with no Preceding
Avtomatic Tranafer of Ganerstors or
Interruptars

This assumes that the plant iz running
normally on (RING G1), (L7 G1l} and (THT.1)
and that some trouble has occurred that re-
guires transfer in order to keep the offics
operating until the trouble can be located
and cleared,

The numbey that has been assigned o
{RING G2} is dialed from any subset con-
nected to the office. This connscts grownd
to the 82 lead and through contacts 1-2T on
relay (DT} {normally operated} contacts
£=0T on relay (DS} {normally operated] to
the winding of relay (852), operating it.
Relay (82] operated, locks up %o its own
1~2B contacts fhrough ocontacts on the (D3}
relay, operates relay (0T} in Flg. & to
transfer the Ri and LT generators and ob-
erates relay é%?% in Fig. 2 to transfer the
interrupter. It also lights the {DT) lamp.
Relays (GT) and (MT) operated remove holding
ground from the (DT} relay which releases,
connects ground to the (32) lead to give &
busy signal if the mumber is re-dialed and
ﬁizses the path from the 51 lead to the {81}
relay.

. When the trouble has besn cleared the
mumber assigned to {(RING G1] is dialed, con-
necti §?s§aé to the 31 lesad and opersting
relay (S81). (81) opersted relsases (03).
{08} released opsns the locking ground for
{82) which relesses. Relay [82] released,
releases relay {(GT) in Fig. 4 which transfers
the load to {RING 61} and (LT 0l):; and re-
woves locking ground from relay (MT) in
Fig. 2. Relay (MT], however, has & parallsl
ground through its L~5T contasts, contacts
?»Sﬁkaﬁ relay {MNT} in Fig. 2, snd the
MDTOR HOLD) interrupter on (INT.Z), to
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congacts 3-4B on relay (MF) in Fig. 5.
This ground is maintained until the end
of the code cyvele on {INT.2}) and is then
opened, releasing relay (MT) in Fig. 2
and transferring to (INT.1}. When ground
is removed from the 51 lead relay (S1) re~
leases and operates relay (DS}, Relay
(DS) operated, operates relay (DT} which
grounds the 81 lead to give a busy signal
and connects the S2 lead through to the
{S2) relay., If ground has been removed
from the 81 lead before the (MT} relay
released, the (31) relay is held opsrated
from ground through contacts 8-9T on (MT)
and 2-3T on {D38) and will not ba released
until the {MT) relay is relessed by the
{MOTOR HOLD} interrupter on (INT.Z2).

10.3 Dial Transfer of Interrupters After
§§§G§§§ic Transfer of (RING Gl) and

Assume that the ring and tone gen~
arators had an automatic transfer and it
iz desired to dial transfer the inter-
ropter.

Dial the number assigned to (RING
G2} to connect ground to the 32 lead and
oparate the {52} relay, The cipcuit funec-
tions as described under Par. 10.2 except
that in this case the (OGF) and (GT) relays
are already locked up due to the automatie
transfer. The interrupter may be trans-
ferred back to [INT.1) by dialing the num-
ber assigned to (RING §1¥ as described
in Par. 10.2 except that in this case the
load remains on [RING G2} and (LT G2}
which can be restored to (1 only by oper-
;tiagst?e {GEN RST) kevy as described in

art # &

10,4 Dial Transfer of (RING Gl} and (LT
?éé?af§§r Automatic Transfer of

The automatic transfer of (INT.1)
as described in Par. 9.1 left the (MT)}
relay locked up to the (INT RST} key through
contacts 2-3B on relay (MNT)}, and 4-5T
on normally operated relay {UT).

.When ground is connected to the (82])
lead by dialing the number assigned to
(RING G2} it operates relay {S2) which
in turn operates (OT7) in Fig. 4 to trans-
fer the generators. ‘

Relay {82} o
ground ‘to hold {(MT
relsasss.

rated alsc connects
operated after (DT)

The gensrators may be restorsd to
{RING G1} and (LT §13,b§ dialing the num-
ber assigned to [RING 01} which connscts
vound to the §1 lead to pperate relay
TSX}‘ {81) operated releases (DS} and
82} which in turn resleases (GT) to trans-
fer the generators. Relsase of (52) how-
ever doas not release relay [MT)} in Fig. 2.
The release of relay (82} removed a locking
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ground from (MT) but also if the interrupter
was not 8t the end of the code cyele the G2 -
MOTOR HOLD interrupter furnished 2 locking
ground to hold relay (MT) operated. If re-
ilay {52} released at the end of the cods
cycle when the MOTOR HOLD interrupter was
open, relay {MT) would releass. The release
of the {E?% relay will transfer the inter-
rupter to (INT1} but as this interrupter has
failed, relay [MF} in Fig. 5 will releass
and re-operate relay (MT), transferring back
to EI§T2§ and the ringing load will remain
on (INTZ2}.

© 11. EFFECT OF DIAL TRANSFER AFTER VARIOUS

MANUAL OR OTHER TRANSFERS

11.1 The effect of dial transfer after
various manual or other transfers is
outlined briefly as thev are not likely to
pecur unless the dial transfer number has =
been accidently dialed, i e D ‘

11.2 After a Manual Transfer of Ring and
Low Tone Generators :

If the 52 lead is grounded the inter
rupters will be transferred to INT.Z.
Orounding the 51 lead will restore to INT.l.

11.3 After a Manual Transfer of Ring and
Low Tone Gensrators Followsd by an
Interyupter Fallure

If this situation oecurs the (MT] re-
lay will release at the end of each code
cycle. This may be stopped by operating
the [(INT THHNS) kev which effects a manusl
tranafer to INT.2 and stops the relay pump-
ing. If either the 51 or 82 loads are
grounded subssguently there is no effect on
the circuit,

1l.4 After a Manusl Transfer of En%erra§tsr§

If lead 52 is grounded the Ring and
Low Tene generators will transfer to G2Z. If
lead S1 is then grounded they restere to Gl.
Further grounding of 51 or 382 lesds has no
effect on the cirguis, '

11.5 After a manual transfer of generstors
and intsrrupters in this case the dial
transfer iz ineffective.

11.6 After an Automatic Transfer of Both
Generators and Interrupter

If the 82 lead is grounded nothing
happens. If the 81 lead is grounded mo~
mentarily, the interrupter transfer is
temporarily released, :

If the ground is held on the 81 lead
INT.2 will stop and the relays will pum
and & major alars will be brought in, 8
econdition clears up as scon as ground is
removéd from the 51 lead. ' -
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7. REMOVAL OF HING OR LOW TONE GENERATORS
OR INTERRUPTERS FOR MAINTENANCE

2.1 Bemowal of INT.1

If interrupter 1 is to be removed for
saintenance, operate the [INT TRNS) key to
sffect 8 manual transfer before removing
the interrupier. Thisg prevents the MT
miarm from operating. I interrupter 2
pow falls & major alarm will be brought in.

Manual Sransfer of gensrators is not
affected, If lead 32 ls grounded the gen-
arators will be transferred to 02 and re-
stored to Gl 17 lead 81 is subsequently
grounded,  After one transfer to G2 and
back to G1, Turther grounding of 81 or 82
leads has no effect.

If 61 fails an automstic tranafer %o
{12 takss place,  Dial transfer then has
no effest. : '

12,2 Hasmoval ﬁf»iﬂ?aé

If the 82 lead is then grounded, both
%@ﬁ%?&%ﬁf% ard Interrupters will transfer to
2, but as INF.2 has been removed & major

alarm will be bro

iz running.  Ths i
to GEN.1 and INT.10
to ground the 21 J

it in as no interrupter
aulit 'may be restored
dieling the number

£

If BRing or LT @1l fiow fails an auto-
matic transfer Lo 82 takes place, If lead
#2 is then grounded £ major alarm will be
brought dm as before as INT.2 is not in
the ciremit, Oroundimg lead 31 pestores
the eircuit bo normal and if RING or LT GL
gre still im trouble they will automatiecally
aransfsr to G2,

If RING or LT G2 has also been re-
moved for mpaintenance, grounding the 852
lead wilil result in a compléts fallure and
s major alarm. The cireult may be restored
by dialing to ground lsad 31,

12.% Remowval of RING Gl or Low Tone G}

If RING Gl or Low Tone Gl is to be
removed for maintenance, opsrate the (GEN
TRES} kev o the (MAN position)te sffect
& manual transfsr before. removing the gen-
arator.

Automatic or dial transfer of inter-
rupbers 18 not affected. ‘

1%.56 Bemoval of RING 02 or Low Tons (2
If lead $2 is grounded by dialing

the inteprupters will transfer to INT.Z -
byt & major alars will be brought in as

‘there iz no RING 2 or Low Tone G2 avall-

able, The clrcult say be restorsd to
normal by dialing to ground lead 81.

‘vaken place,

If THT.L falls there will be an suto-
matic transfer to INT.2., Dialing teo ground
%5%»53 or 52 lsads will now be ineffective.

13, ALamMB

’ Belay (V] -~ Filg. & ip tonnsoted to
the 86 volt output tap of output & on the
ringing geneprdator that ls operating and
relay (TF)} - Fig. 5 iz comnected $o the
alarm relay output of the LT tone gensratop
that ls operating. Oround is connsebed

through the contacts on relays (GT) -

Pig. & and (¥V}) to relay (BF) which kesps
it shunbed down while the plant is operating.
If the output of the ringing generator
fails &he {HY] relav will relesss, remov~
ing the shusting ground and allowlng (BRF)
to operabe the (A} thermlstor after
& delay of approximately 2 seconds, %o
allow for an sutomstic transfer to (RINO
G2 and (LT G2l. If avvomatic or mamial
transfer of the generators has previously
ace . o8 § (17}
are added 1a: & wind-
?ig%baf €§?§* Subs , lure of (RING
021 or (LT 02) #1101 pelease the [NV} or
(7%} relays and sperats relay (RF). The
{AF] relay sperated lights the (RP) lamp
and brings in & major alarm over the FG
lead to the alarm cireuit, When super-

, iﬁfgsaé ringing is furnished leads i ana
B %o

ralay contasts in the supsrimposing and
tripping battery clircult ars conpected in
seriss with the contacts of the [NV} and
{T¥} relavs so that the alarm will also be
brought in if & (S0P} fuse in that circuls
is blown. When the vinging supply is not
operating and the (V] and [TF) relavs are
released the (HF) relay will not operate
as the (M8} relay - Fig. 1 - will be re-
leased, removing operating ground from the
RF lead to the winding of the [RF) relay.
However if [RF} has previously been operéted
as desceribed above 1t will remaln operatsd
aver its front conbact to ground, thus
locking in the alarm regardlsss of the
pressnce or absence of M8 ground, until the
troubls has besen correscted and M3 ground
subsaguently reapplied.

In case of power failure the (DL}
relay - Fig., 1 - will release after a dalay
&8 deseribed under paragraph 7, removing.
ground from relay {(PF} -~ Pig., & and releas~
ing it. Relay (PF] relsased lights the (PF}
lamp and brings in & minor alarm over lead
MT to the alarm circult. Should the power
be restored before (DL} has relesased, (DL}
will relsase momentarily at the end of its
delay, releasing (TR} and in turn recperating
{BL}. FRelay (FF) being slow relesss will
hold wp during this interval to prevent a
momentary alarm.

Alarms are slsc provided to indlicate

dmterrupter transfer or failure of both

interrupters as desoribed in Par. 9.1,
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b FILTER CIRCUIT

WR® option in Fig. 1 provides a filter
ponsisting of coil {F} and capacitor (F} to
prayent noise peing lmpressed on the eentral
‘§§% ¢ Battery dus to the operation of the
I ?g&g;agzgg; Under gorwal operation the

BELL TELEPHONE LABORATORIES, It

DEPT, 5232-WSR-JMP-SH

inverter is nob rumnning aid ‘when running

the noiss without the filter shoulo net ¥
geriously affect the office tircuits, hence

the filter is not normally Peguired.  IF

ecircuits requiring type & Srdnsmission bat-

tery are installed anpd no dissherge filter

is furnished on the L8Y:power plant, "R e
option should be adfed.






