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This Method of Operation was prepared frow Issus 14 of Drawing ST-51012-O1.

METHOD QF QPERATION
SENDER CIRCUIT

"A" position Sender and Link 3ircu1t - Frame - Unit Type - Panel Machine
Switching Systenm. .

1. PURPOSE QF CIRCUIT

1.1 This sender circuit is used at.a machine switching “A" switch-
board for completing calls originated by a subscribder for points not
- appearing on the subscriber's district frame. N

2, NORKING LIMITS

- ’_' 2.1 The use of this circuit is limited by the working limits of the
E . - (76), (STP) and (OFL) relays in regard to loop and leak.

L 2.11 ela oCel.

llaximn oxteml circuit loop resistance

gy

(Tandem R.C.I. (operate)
. (Direct R.C.I.

Minimum resistance trunk leak

2.12 On Mechanical Class Calls

(3200 ohms with improved incomings)

'4,6“0 ohms
3.682 ohms -

- 30,000 ohms

" Maximum external circﬁit loop resistance 2,500 ohms
Mininum battery (operate) - 45 volts
Hinimum external circuit loop resistance

(non-operate) - 1,845 ohms

Maximum battcry(non—oporato) - 25 volts

= l&na.m leak ruutanoc - 30,000 ohms

2.2 (STP) Relay - 207-A

Maximum circuit-loop resistance - 2,900 ohms
Minimum leak resistance - _30,000 ohms -

" The loop shall not include more than 20 -:lles of 19 gauge cablo - (30

mil os with hprovod incomings)

.

YWYVVV . TCIEPTOTNTECUNTTLLIUNS.ITITU




TV

T

(_19 Peages, Page 2 )

Issue_2 BT 51012-01
Apri} 19, 1927.

Replacing all previous

issues.

2.3 (OFL) Relay - 206-U

Maximum compensated external circuit loop resistance 3,140 ohms

Minimum trunk leak resistance 30,000 ohms
OPERATION

3. PRINCIPAL NS

The principal functions of this circuit are as follo

3.1 - To record the setting of the operated keys in’ tho koy and key
control circuit.

3e2 To determine, (a) the class of call, (b) conpensating resist-
ance to be used.

3.3 To control all selections.

3.4 To transmit relay call indicator pulses om all tandem and R.C.I.
calls.

3.5 To automatically wipe out (return to normmal) when a call is

- abandoned.

4. CONNECTING CIRCUITS

This sender circuit functions with:

4.1 Panel machine switching three digit suburban key and key controel
eircuits.

4.2 Panel machine cwitching suburban sender aolector and allotter
circuits.

4.3 Panel machine switching "A" cord and district circuits.

4.4 All trunk circuits selected by the district selector to manual

and panel machine switching offices.
DESCRIPTION OF OPERATION

5. JINDEX ' » : Paragraph
5.01 Sender selected 6
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6. SENDER SELECTED

" When the plug of the cord and district circuit is inserted in the
jack of a line, ground is connected to the (ST) and (Hold) leads of the
sender selector and allotter circuit and removed from the (HTG) Ytead.
The sender selector and cord finder function, selecting an idle sender
and finding the cord, respectively. The (S) relay in the register con-
trol circuit operates holding the sender busy to hunting selectors.
When the sender selector and allotter circuit switch enter position 3,
the (M0) relay in the register control circuit operates. The (MO) re-
lay operated, advances the R-1 switch to position 2. VWhen the sender
enters position 2/18 the sender busy lamp lights ("M® wiring) under
T control of the sender busy lamp gong key.

7. REGISTRATIONS

Registrations take placé over leads (A), (B), (C), (PT) and (PR)
i which are closed through from the register control circuit to the key
and key control circuit.
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Route Registration

For route registration ((R-1) in position 2) lead A is connected m
to ground through a high or low resistance in the key control cir- -
cuit, causing the operation or non-operation of the (R-2) relay, The /%- K s
(R-1) and (R-3) relays are counected to battery through a lowor - @/ 3
high resistance in the key control circuit over lead B, causing the C Fu-id
operation of the (R-3) relay and the operation or non-operation of Y ‘
the (R-1) relay. The (R-l) relay and the (A) relay ars connected in / 7- R
series to low or high resistance in the key control circuit over lead (Rl
C, causing the operation of the (A) relay and the operation or non- '
operation of the (R-4) relay. The FT lead is open or connected to

direct ground in the key control circuit, causing the non-operation

or opsration of the (R-5) relay. The FR lead is open or connected to

direct ground, causing the non-operation or operation of the (R-6)

relay. The following table indicates the setting of the R-6 switch

for the various route keys.

;Route Key -8equence 3Switch
¥ gperated - \Fosition
y O to 4 inc. 2orll
5 to 9 inc. 3 or 12
10 to 14 inec. 4 or 13
15 te 19 inec. 5 or 14
20 to 24 inc. 6 or 15
25 to 29 inc. 7 or 16
.30 to 34 inc. 8 or 17
.34 to 39 inec. 9 or 18

The switch i2 moved into the position corresponding to the key oper-
ated by the setting of the route relays ((R-1) to (R-6) inc.). The
(A) relay in the register control circuit advances the (R-1) switch
to position 3. The register relays operated, lock until the (R-1)
switch leaves position 9. :

7.2 ZTandem Hundreds and Incoming Brush Registration

In position 3 of the (R-1) switch, tandem bundreds and incoming
brush registrations takes place. All leads ars now connected to /"‘.// P"b/.ﬂ
the opposite polarity of battery from that used in position 2. PO
Lead (A) is open, or connected to battery through high or low re- e s ol
sistance, causing the non-operation of the (H-1) and (H-3) relays, /7
the non-operation of the (H-1) relay and the operation of the -V s

i o 03 é
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7.3

(H-3) relay, or the operation of the (H-1) amd (H-3) relays. Lead
B i8 connected to low or high resistance, causing the operation or
non-operation of the (H-2) relay. The FR lead is connected to
battery through low or high resistance, causing ths operation or
non-operation of the (H-4) relay and the operation of the (B) re-
lay. The (C) lead is open or connected to direct ground, causing

" the non-operation or operation of the (IB-2) relay. The (B) relay

operated, advances the (R-1) switch to position 4,

Tandem Tens and Incoming Brush Registration ~

In position 4, the polarity of the registering leads is again
reversed for tandem tens and incoming brush registration., Lead ADV
is connected to ground through low or high resistance, causing the
operation or non-operation of the (T-2) relay. Lead SC is ocon-
nected to low battery, high battery or is open, causing the operation
or non-operation of the (T-1) and the operation of the (T-3) relays.
Lead (C) is connected to battery through low or high resistance,

_operating or non-operating the (T-U4) relay and the operation of the

(A) relay. The (PR) lead is (a) open, connected to (b) 955 ohm
ground or (c) to direct ground, causing the non-operation of the
(IB-1) and (IB-3) relays or the non-operation of the (IB-1l) relay

and the operation of the (IB-3) relay or the operation of the (IB-1)
and (IB~3) relays. The (A) relay operated, advances the (R-1l) switch'
to position 5. All register relays operated, lock until the switch
leaves position 9.

7.4 gandom-uhite’and Incoming Groug»goggsgiatioh

In position 5, the polarity of the battery on the leads is again

- reversed for tandem units and part of incoming group registration.

Lead is open, or connected to battery through high or low resist-
ance, causing the non-operation of the (U-1) and (U-3) relays, or
operation of the (U-3) relay and the non-operation of the (U-1) re-
lay, or the operation of the (U-1) and (U-3) relays. Lead SC is
connected to ground through high or low resistance, causing the non-

_operation or operation of the (U-2) relay, Lead C is connected to

direct ground or open, causing the operation or non-operation of the

(IGT) relay. Lead FR is connected to battery through low or high

resistance, causing the operation of the (B) relay and the operation

or non-operation of the (U-4) relay. The (B) relay opsrated, ad-

vances the (R-1) switch to position 6. Lead (PT) is open during

this registration. —
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Final Brush, Incoming Group and ations Registration

In position 6 of the (R-1) switch final brush, the remainder of
incoming group, and stations registrations take place. Lead ADV is
connected through low or high resistance to ground, causing the
operation or non-operation of the (FB-2) relay. The SC lead is
connected to low battery, high battery or is open, operating or non-
operating the (FB-1) and (FrB-3) relays. Lead C is connected to
battery through a low or high resistance, operating the (A) relay
and operating or non-operating the (IGH) relay. Lead FR is con-
nected to direct ground, ground through 955 ohms or is open, causing
(a) the operation of (STA-1) and (STA-3) relays, (b) the operation
of the (STA-3) relay alone or (c) the non-operation of both the
(STA-1) and (STA-3) relays. The (A) relay operated, advances the
switch to positios7. All operated register relays lock. When the
switch leaves position 6, the (A) relay releases.

Final Tens and Station Registration

~ In position 7 of the R-1 switch final tens and the completion
of stations registrations take place. Lead ADV is connected to
battery through low or high resistance or is open, operating or nen-
operating the (PFT-1) and (FT-3) relays. Lead SC is connected to
ground through low or high resistance, operating or non-operating
the (FT-2) relay. Lead C is open or connected to direct ground,
non-operating or operating (STA-2) relay. PR lead is connected to
battery through low or high resistance, operating or non-operating
the (FPT-4) relay and operating the (B) relay. The (B) relay oper-
ated, advarces the switch to position 8. All operated register re-
lays lock. The (B) relay releases as the switch leaves position 7.

Final Units Registration

In position 8, final units registration takes place., Lead ADV
is connected to ground through low or high resistance, causing the
operation or non-operation of the (FU~2) relay. Lead (sC) is (a)

" connected to battery through low or high resistance, causing the

operation of the (FU-3) and the operation or non-operation of the
(FU-1) relay, or (b) is open, causing the non-operation of both the
(Fu-1) and (FU-3) relays. Lead C is connected to battery through
low or high resistance, causing the operation of the (A) relay and
the operation or non-operation of the (Fu-4) relay. The (A) relay
operated advances the switch to position 9. All operated register
relays hold until the switch leaves position 9. The (A) relay re-
leases in position 8. : ) ‘
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8. SETTING OF ROUTINE SWITCH - (R-1) IN POSITION 3)

At the completion of route registration when the R-1 switch ad-
vances to position 3, the R-6 magnet is energized. If the (R-5) relay
‘is operated and the (R-6) relay non-operated, the switch advances to
position 4, If the (R-6G) relay is operated and the (R-5) non-operated,
the switch advances to position 6. If both relays are operated, the
switch advances to position 8, The (R-4) relay operated, advances the
switch to the next odd numbered position in each case. The (C~-1l) relay
remains operated as long as the R-0 magnet is energized. When the (C-1)
relay releases, the routing selector rotating magnets operate causing
the selectors to function. The selectors rotate until the terminal on
the hunting bank, which is grounded through the contacts of the (R-1l)
and (R-2) and (R-3) relays is reached. ¥When this terminal is reached,
the (T5-1) and (TS-2) relays are operated. :

(NOTE:~ Two relays are necessary to take care of slip, i.e. in case
one selector should reach terminal hefore the other). The
(TS-1) and (TS-2) relays operated, (a) advance the class
switch R-4 according to the class of call, (b) advance the
sender switch R-3 to position 2.

INE SWITCHING CALL - VOLT N-

9. DISTRICT BRUSH SELECTION - R-1 IN POSITION O, R-3 IN POSITION 2, R-i
IN POSITION & , | o ,

Upon the completion of registrations and the setting of the route
switch, the sender functions for district brush selection over the PT
lead. As the slevator in the district tircuit ascends, ground from com-
mutator A intermittently short-circuite the (STP) relay which releases.
Each release of the (STP) relay operates a prime counting relay., When
sufficient pulses have been sent back to satisfy the sender, the (FO!)
and (BO*) relays operate. The (FO') relay operated, advances the R-3 .
switch to position 3. The (BO') relay operated, opens the fundamental
circuit. The switch is advanced to position Y4 by ground on the A cam,

10, DISTRICT GROUP SELECTION

With the sender switch in position 4, the fundamental circuit is
again closed, The (L) relay in the district again operates and advances
the district switch to position 6. District group selection now takes
place in a manner similar to brush selection as described in paragraph
9. The first counting relay operated is now controlled by the cross-
connection to the (RS-1) DG arc of the route switch. When sufficient
pulses have been sent back from the district circuit to satisfy the

sender, the (BO')and (FO') relays operate. The (BO') relay operated,

TCI Library www.telephonecollectors.info
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opens the fundamental circuit, preventing the operation of the (STP) relay.
The (F0O') relay operatsd, advances the R-3 switch to position 5.

FIRST OFFICE TEST

With the R-3 switch in position 5, ground on the J cam advances the R-2
gwitch to position 2. With the R-2 switch in position 2, the (R-3) switch
in position & and the class switch in position 4 first office test is made.
The (TG) relay operates over the tip and ring. Should the office selector
be off-normal when seized by ;he district selector, the (TG) relay does not
operate, thus preventing the Sender from functioning until the selected
trunk reaches the normal position. The (TG) relay operated, operates the
(TG-2) relay, The (TG-2) relay operated, operates “$he (TG-1) relay. The
(TG-1) relay operated, advances the (R-2) switch to position 3.

FIRST OFFICE BRUSH SELECTION - R-2 IN POSITION - POSITION 5, R
IN POSITION U4

With the R-2 switch in position 5, the sender control, sender and class
circuits function for first office brush selection. Which counting relay .
will operate first is determined by the setting of the A arc of rotary
switch 2 RS~2. The (STP) relay is intermittently short-circuited by ground
on the A commutator in the office sslector. The (STP) relay released, re-
moves the short circuit from the winding of the prime counting relay. The
prime relay operated connects ground to the winding of the next counting
relay. VWith the (0) counting relay operated, the (STP) relay released,
operates the (BO') and (F0') relays. The (BO') relay operated, opens the
fundamental circuit, preventing the operation of the (3TP) relay. The (FO')"
relay operated, advances the R-2 switch to position 4. Ground on the A cam
advances the swi?ch'%o position 5.

FIRST QFFICE GRQUP SELECTION

¥With the (R-2) switch in position 5, the sender control and sender cir-
cuits function for first office group selection in a manner similar to
that described in paragraph 12 for office brush selection, except that the

- A commutator is replaced by the B commutator. The (BO?') relay opsrated,

again opens the fundamental circuit. The (FO') relay operated, advances

the R-2 switch to position 6. Ground on the A cam advances the switch to
ppsititﬁ'?. ,

SECOND OFFICE TEST
With the R-2 switch in position 7, the sender and sender control cir-
cuits function for second office test in a manner similar to that de- .

scribed in paragraph 11 for first office test. The (TG-1) relay operated,
advances the R-2 switch to position 8.

'In al anhoanee ”nr\f
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16,

17.

SECQND CE _BRUSH AND G S I
In positions 8 and 10 of the R-2 switch, second office brush and N
office group selections are made., The sender and sender control cir-
cuits function as described in paragraphs 12 and 13 respectively. The .
selection made in esach case is determined by the setting of the A arc
of the RS-2 switch for brush and by the C art of the RS-2 switch for
group selections. When the (FO') relay operates at, the end of second
office group selection, the R-2 switch is advancod.%i position 11.
Ground on the T cam of the R-4 switch advances the R-2 switch to posi-
tion 12 for this class of call. The A cam advances the switch to posi- -
tion 13.

IRUNK TEST

As the R-2 switch enters position 10-3/4 to 13, ground on cam F ad-
vances the R-3 switch,to position 6. With the (R-2) switch in position
11 and R-3 in positiog’ )2, trunk test is made. The (1G) relay operates,
in turn operating the (1G-2) relay. The (TG-2) relay operated, oper-
ates the (TG-1) relay. The (TG~1) relay operated, advances the R-3
switch to position 7. Ground on the T cam of the R-4 switch advances
the (R-3) switch to position 8 for this class of call. If the selector
is off-normal, the (TG) relay does not operate until it reaches normal,

when the circuit functions as describdbed.

BRU ON = R-1 + R=2 IN P N 13, R-
IN POSITION 8, R-li IN POSITION 4

With the R-3 switch in position 8, the sender gircuit functions for
incoming brush selection. “Which incoming brush 1¥ gelected will be de-
termined by the setting of the (IB) relays. (Example: If (IB-1) and
(IB-3) relays are operated and (IB-2) relay is not operated, counting
relay (4) will be the first to operate), Ground from the A commutator
of the .incoming selector intermittently short-circuits the (STP) relay.
The (STP) relay released, operates the prime relay which operates the
next succeeding counting relay., When sufficient pulses have been sent —
from the incoming selector to satisfy the sender the (®0!') and (BO')
relays operate. The (BO') relay operated, opens the fundamental cir-
cuit, preventing the operation of the (STP) relay and releasing the
line relay in the incoming selector. The (Fo') relay operated, adwances
the R-3 switch to position 9, ground on the (A) cam advancing it to po-
sition 10. As the switch leaves position 8-1/4 the counting relays re-
lease.

TCI Library www.telephonecollectors.info
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INCOMING GROUP SELECTION

¥ith the R-3 switch in position 10, the sender circuit functions for
incoming group selection. The group selected is determined by the sotting
of the (IGH) and (IGT) relays. (Example: Group 5 is selected when both
relays are operated). When sufficient pulses have been transmitted to
satisfy the sender the (F0') and (B0O!') relays operate and function as de-
scribed in paragraph 17. The switch is advanced to position 12.

FINAL BRUSH SELECTION

¥ith the R-3 switch in position 12, the sender functions for final
brush selection in a manner similar to that described for incoming brush
seloction, in paragraph 17. Which counting relay operates first is de-

~termined by the setting of the (FB) relays. (Example: If the (FB-1),

(FB~2) and (FB-3) relays are all operated, the (3) counting relay oper-
ates first, selecting final brush 3). When sufficient pulses have been
sent to satisfy the sender circuit the (F0!) and (B0') relays function

and the R-3 switch is advanced to position 13, ground on the A cam ad-

vancing it to position 14,

FINAL TENS SELECTION

¥ith the (R-3) switch in position 14, the circuit functions for final
tens selection in a manner similar to that described for incoming dbrush
selection in paragraph 17. The selection in this case is determined by
the setting of the (FT) relays. The (FO!') relay operated at the end of
selection advances the switch to position 15 and the A cam advances it to
position 16. ‘

PINAL UN[TS SELECTION

~In pqsition\16. the sender functions for final units selection in a
manner similar to that descrided for incoming group selection in paragraph
18, except that the election is now determined by the setting of the (FU)

relays. The (F0') relay operated, advances the R-3 switch to position 17,

INRCOMING ADVANCE

Yhen the (R~3) switch enters position 17, ground om the (J) cam ad-
vances the uuitch“fz'poaition 14, When the incoming selector enters posi-
tion 9, reverse battsry over the fundamental circuit operates the (OFL)
and (STP) relays. The ((OFL) relay operated, holds through its 1000 olm
winding. The (OFL) and (STP) relays operated, operates the (0) counting
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relay. When the incoming advances out of position 9, the (STP) relay
releases in turn operating the (BO') and (FO!') relays. The (BO!') re-
lay operated, opens the fundamental circuit. The (FO') relay operated,
advances the R-2 switch to position 15. Ground on cam P of the R-2
switch advances the R-2 switch to position 16. '

25. TALKING SELECTION

With the R-2 switch in position 16, a circuit is closed from bdat-
toery in the district selector through the district line relay and the
(STP) relay in the sender circuit. The (STP) relay operated, operates
the (0) relay. When the (STP) relay releases due to bsing short-cir-
cuited, the (FO') and (BO') relays operate. 'The (FO') relay operated,
performs no function at this time. The (BO') r?;ay operated, opens
the fundamental circuit, causing the district €0 stop in the required
position, (in this case 12).

24. EETURN TQ NORMAL

When talking selection has been completed in the district circuit,
the district line relay releases. The line relay released, releases
the (H) and (H-~1) relays in the sender selector and allotter circuit.
The release of these relays opens the ADV, SC, FT and PR leads and ad-
vances the sender selector switch. As the switch advances, ground is
removed from the HTG lead. The (3) rela¥ 'in the register control cir-
cuit releases., The short circuit being removed from its inductive
winding, the (S-1) relay operates. The (S-1) relay operated, comnects .
ground through its 80 ohm winding to the HTG lead as a busy condition.
Should a sender selector be hunting at this time, the ground through
the 80 ohm winding causes it to pass by the sender and the (S-1) relay
to be held operated until the brush hassleft its HTG terminal. The (S)
relay released, advances the R-1 awitch to position 18, As the R-l
switch enters position 10 ground on the C cam advances the R-2, R-3,
R-Y4 and R-6 switches to normal with the aid of the A cams of the re-
spective switches. With the above switches in position 1, ground from

" the Q cam of the R-6 switch advances the R-1 switch to normal. As the —
R-1 switch lsaves position 9, all operated register relays release.

D CALL - 48 vo! ADED

25. GENERAL

On this class of call the sender circuit functions as described
for direct machine switching call, 48 volt test non-loaded, with the
following sxceptions:
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25.1 The class switch is set in position 5 instead of in position 4,
but in the same manner as described under the previous call.

25.2 Talking coloctioh_roﬁuifos two pulses from the district seloctor>
operating counting relays (1), (I'), (0), (Fo*) and (BO').

~ 26.

All calls which do not requiro numerical. aaloction are 1nc1nded in
this class. Por a call of this ciass only the route and étart keys are
operated. The circuit functions in the same manner as described for route
registration. The routing switch rotates until it finds ground on the
torminal correasponding to the operated route key. The class switch is ad-
vanced to position 2 or 3. Up to the completion of office selsction, the
-¢ircuit functions in the same manner as descridbed in paragraph 9 %o 15 in-
clusive. With the R-2 switch in position 11, ground on cam T of R~i4 switch
advances it to position 12, ;the A cam advancing it to position 13, As the
R-2 switch passes through poeition 10-3/4 to 13, ground on.the G2 cam ad-
vances the R-J switch to position 6. The (TG-1) relay operated at the end
of trunk test advances thé’R-3 switch to position 7. Ground on cam R of
the class circuit operates the (0), (BO') and (FO') relays. The (FO') re-
lay operated, advances ths R-2 switch to position 15. With the R-2 switch
in. position 15, ground on the ADV lead advances the district out of the
selection beyond position. As the district advances, it connects ground
to lead SC operating the (STP) and (TR) relays. The (3TP) relay operated,
advances the R-2 switéh to position 16. In position 16 of the R-2 switch,

- talking selection in the district is made. For "Toll and Desk Non-lLoaded"™
calls, the 2 counting relay is the first to operate. For "Toll and Desk
Loaded® *"YA" wiring, calls the 3 counting relay operates first, for
"Straightforward Toll Tandem Manual® "XA* wiring calls the 0 counting re-
lay operates first. The circuit functions for talking selection in the

. Bame . manner as described in paragraph 25, When sufficient pulses have
been sent back from the district to satisfy the sender, the (FO') and
(BO*) relays operate. The (BO') relay opsrated, opens the fundamental
circuit, causing the district to stop in the required position. The
(Fo') relay operated at this time performs no function. Prom this point
on, the circuit functions in the same manner sz described in paragraph
24, "Return to Normal®,

.c. . D
<7. ADVANCE

On R.C.I. calls to manual offices, the circuit functions in the same
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28.

- 29.

" nect the (FT) and (FR) leads through from the'

manner as described for direct machine switching call up to position
11 of the R-2 and position 5 of the R-3 switches. The class switch is
set in position 6 or 7. As the class switch advances, the (T) relay
operates. When the class switch stops advancing, the (T) relay re-
leases. The (T) relay released, advances the R-3 switch to position 6.

RUNXK GUARD TEST - R-1 IN POSITION 9, R-2 IN POSITION 11, R-3 IN POSI-
ON 6, R-U4 IN POSITION 6

With the R-1 switch in position 9, the R-2 switch in position 11,
the R-3 switch in poeition 6 and the R-4 switch in position 6 or 7,

"trunk guard test is made in the same manner as for a direct machine

switching call except that the (TG) relay is bridged across the (¥T)
and (FR) leads without the A resistance. The (TG) relay operated, oper-
ates the (TG~2) relay. The (TG-2) relay operated, operates the (TG-1)
relay. The (TG-1) relay operated, advances the R-2 switch to position

7. The sender does not function further until the assignment key in the

R.C.I. trunk at the manual board is operated.% The assignment key oper-
ated, releases the (TG) relay. The (TG) relay released, releases the
(T6-1) and (TG~2) relays. The (TG-1) and (TQ‘Z) relays released, con-
‘district to the call in-
dicator impulser cams. The (TG-1) relay operated, also operates the
(D¥0) relay. The (FP) relay operates when the R-2 switch enters posi-
tion 6 3/44 to 7. The (DWO) and (FP) relays operated, advance the R-5
switch through one complete revolution from position 1 to position 1.
When making trunk test a 2 MF "TG" condenser and 18-BA "H* resistance
are connected in series across the winding of the (TG) relay to absord
an inductive kick when the (TG) relay releas'es.

SENDING R.C SBS

| (NOTE:~ The routing Jwwiteh circuit is arranged for (P), (Q), (2)

" and (L) wiring so that it may be used with all R.C.I. trunks
whether or not they are arranged for universal pulsing.)
The continuous advance of the impuleer switch through one

~ full revolution sends pulses over the fundamental circuit,
operating the proper combination of relays at the terminat-
ing R.C.I. offices for displaying the number called, before
the manual "B* operator or is registered in a PFull Mechanical
Tandem or Local Tandem sender. The pulses are sent under
the control of the operated register relays in the following
order: Tandem (when used), stations, thousands, hundreds,
tens, units. As the R-5 switch leaves position 9-1/4, the
(FP)_relay releases, tramsferring the fundamental circuit
to cams L and K of the R-5 switch. As the R-6 switch °

TCI Library www.telephonecollectors.info \

T !



L~

30.

31.

( 19 Pages, Page 15)
Issue_2 BT_51012-01

ril 19, 1 .
Replacing all previous
issues.

advances to position 1, the R-2 switch is advanced to position
12 by ground on the L cam of the R-3 switch and to position 13
by the A cam. As the R-2 switch passes through position 12 to
12-1/2, battery and ground are connected to the tip and ring
of the pulsing circuit as an additional pulse. This pulse is
used to advance the two wire office selector if it is included
in the routing. If the apparatus at the manual office is
arranged for this pulee, it will be necessary to send it in
all cases whether or not the two wire office selector is used.
When "Y* wiring is provided and the apparatus in the manual
office is arranged to function without the additional pulse,
the sender control switch R-2 may be advanced to position 15
before the sender moves from position 5, As the R-S switch
leaves position 20-3/l4, the fundamental circuit is opened,

‘preventing further pulesing. As the (R-2) switch enters posi-

tion 13, the (0), (FO*) and (BO') relays operate. The (PFO')
relay operated, advances the R-2 switch to position 15, The
(0) and (BO') relays perform no useful functien at this time.
The (0), (B0') and (Fo') relays release as the R-2 switch ad-
vances to position 15. In position 15, ground on the (P) cam
advances the district to talking selection. The circuit func-
tions for talking selection and returns to normal in the same

‘'manner as described for direct nachine uwitching call, para-
_.graphs 23 and 24.

NE 3% I c

QPERATION QF KEYS

This c¢lass of call includes (a) calls where the record is transferred
from the operator's sender to a register sender in the same or in a
distant ofrice. the completion of selection being controlled by the re-
gister sender, (d) calls which originate at a special "A" position for
local points not appearing on the district frame and are completed
through a tandem district which is associated with a common group of re-
gister sender. On these calls it is necessary to operate the tandem
koeys in addition to the route and numeriecal keys.

.I. FUL

When the setting of the keys has dbesn recorded in the register con-
trol circuit and the routing switch has been set, the class switch is
advanced to position-10 er 11 (according to whether the call is non-
loaded or loaded). The circuit functions for district and office
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selections in the same manner eas describsd in paragraphs 9 to 15 inclu-
sive, With the R-1, R-2, R-3 and R-Y4 switches in position 9, 13, 6 and
8 respectively, the tandem relay operates. The tandem relay operated
(a) locks, (b) operates the (FP) relay, (c) closes circuits through

" from the contacts of the (H), (T) and (U) relays. IThe (FP) relay oper-
‘ated, advences the (R-5) switch to position 2, the B cam advancing it

'~ to position 9. Trunk guard test is made in the same manner as de-
scribed in paragraph 28, except that the control switch R-2 is in posi-
tion 13 instead of ll. The (TG-1l) relay operated, advances the R-3
switch to position 7. Upon ths completion of the trunk test, the
distant district circuit seleqts an idle register sender and opens the
fundamental circuit, releasing the (TG) relay. The (TG) relay releaced,
relsases the (TG-1) and (TG~2) relays, The (TG-1l) relay released, ad-
vances the R-5 switch from position 9 to position 1, sending out the
required pulses according to the setting of the (A), (T) and (U) relays.
Impulses for stations, thousands, hundreds, tens and units are sent out
while the R-5 switch makes the second revolution. The register sender
upon receiving the last pulse, advances the tandem district. The dis-
trict advanced, connects reverse battery to the FT and PR leads in a
manner similar to that on incoming advance. As the R-5 switch advances
to position 1, at the end of the second revolution the R-2 switch ad-
vances to position 14. Prom this point on, the circuit functions as de-
scribed in paragraphs 22, 25 and 24, the 0 counting relay operating for
talking selections.

R.C.I. AND MECHANICAL TANDEM 24 VOLT TEST

32, The operation of the circuit for this class of call is the same as
for R.C.I. direct, described in paragraphs 27, 28 and 29, except that
the R-5 switch i1s get in position 9 before the pulses are sent out and
the tandem relay operafes, functioning in the same manner as described
in paragraph 31, the R-4 switch is advanced to position 10 or 11. For
talking selections, the (0) relay operates for non-loaded talking and
the 1 relay operated for loaded talking.

MISCELLANEQUS
33, sip orrice

On calls not requiring office selections for completion, the cir-
cuit funetions as described in paragraphs 9 and 10, Ground on the
first OB arc of the RS-2 selector operates the (SO) relay which causes
the R-2 switch to advance to position 13 immediately, Should it be de-
sired to skip only second office selections the circuit functions as
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described 1nAparagraphs 9, 10, 11, 12, 15, Ground on the second 0B arc
of RS~2 selector advances the R-2 switch to position 13. This is accom-

. Plished in the following manner. The (S0) relay operates in position 1

of the R-2 switch. The (30) relay operated, (a) advances the R-2 switch
to position 6, the A cam advancing it to position 7, (b) operates the

(0), (PO*) and (BO') relays. As the R-2 switch leaves position 5, the
(50) relay releasss but rpoperates as the switch moves into position 5 3/4
/7. The (S0) relay operated, locks, advancing the R-2 switch to position
10, the A cam advancing ‘it to position 11, ground on cam T-4 advancing

the R-2 switch to position 12. From this point on, the circuit functions
as described in paragraphs 16 to 24 insclusive.

DELAYED WIPE-QUT

When the plug of the "Cord and District Circiiit® is withdrawn from

‘the jack before final units selection has taken place, the district ad-
‘vances and closes a circuit over lead SC, operating the (DW0) relay. The

(DW0) relay operated, (a) holds, (b) opens the fundamental circuit, pre-
venting final units selection, which is usually made through the break
contacte of the (DWO) relay. With the final units selection lead
opened, the counting relays Ehnnot function and the selector travels to
tell-tale. The circuit functions from this point on as described below
in paragraph, ' ' : .

D ¥ - R-1 S _R-2 g 1, B~ ON
B 3 2 T 12 | |

When the’district goes to overflow the relsase of the (L) relay ad-
vances the district to pesition 9. In position 9, ground on the SC lead
advances the district to position 10. In position 10, the Z commutator
advances the switch to position 11. 1In peeition 11, ground on the 3 cam
of the district advances the switch to position 17, 1In position 17, the
district releases the sender. The sender selector returns to normal
opening the FT, ETG, PR, ADV and SC leads. As the sender selector ad-
vances to normal, ground is removed from the HTG lead, releasing the (S)
relay in the register control circuit. The (S) relay released, removes
the short-circuit from the induotive winding of the (S-1) relay which.. .
now operates and holds. The (S-1) relay operated, connects ground -
through its 80 ohm winding to the HTG lead as & busy condition as de-:
soribed in paragraph 2;. The (S) relay released, also advances the R-l
switch to position 18, As the R-1 swi*éh enters position 10, ground on
the F-1 cam advances the R-3, R-4, R~5 .nd R-6 switches to normal. With
the R-2, R-3, R-i}, R-5 and R-6 switches in normal, a circuit is closed,
advancing the R-1 switch to normal. As the R-1 switch enters position

10, all operated register relays release,
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36. OFFICE OVERFLOW - R-1 IN POSITION R-2 IN PQSITION
5S¢ R-i IN POSITION 2 TO 11 INC., R-5 IN POSITION 1

When the office circuit goes to overflow it is advanced to position

11. Reverse battery is seht over the fundamental circuit in poeition
11, operating the (OFL) and (STP) relays in the sender circuit. The
(OFL). relay operated, locks and operates the (0OFL-1) and (OFL~2) relays.
The (0FL-1) relay operated, (a) locks to ground on cam M-3, (b) connects
the talking selection leads to the Y counting relays, (c) operates the
(0) eounting relay. The (OFL-2) relay operatsd, (a) locks to ground on
cam (G~2), (b) operates the (TG-1) relay, (c) closes a circuit advancing
the R-2 switch to position 8, the A cam advancing it to position 7. The
(TC-1) relay operated, advances the R-2 switch to position 8, ground on
the (OFL-2) relay advancing it to 9 and ground on the A cam advancing it
to position 10. As the R-2 switch leaves position 8, the (BO!') and (FO')
relays operate. The (F0') relay operated, advances the R-2 switch to
position 11. As the R-2 switch advances to position 11, ground on G-2

- ceam advances the R-3 switch to position 6, ground on the T-4 cam ad-
vances the R-2 switch to position 12, the A cam advancing it to position
13. With the R-3 switch in position 6, ground on cam N-3 advances the
ewitch to position 7 and immediately to 8. In position 8, the (0), '
(ro') and (BO!) relays operate. The (0), (F0') and (BO*) relays oper-
ated, hold until the R-3 switch advances to position 17. The (FO') re-
lay oporatod,'advancos the R~3 ewitch to position 17. On all other
calls than®direct machine switching® the R-2 switch advances to position

" 14 frem ground on the make contact of the (FO') relay in position 7/8
of the R-2 switch. On direct machine switching calls, the R-2 switch
does not advance from position 13 until the R-3 switch enters position
17. 1In position 17 of the R-3 switch, ground on the J-3 cam advances
the R-2 switch to position 1li, ground on the contact of the (PO') relay
operated, advancing the switch to position 15. The advance of the
district operates the (STP) relay. The (STP) relay operated, advances
the R-2 switch to position 16, 1In position 16 of the R-2 switch, talk-
ing selection is made and as the (OFL-1l) relay operates, the district
advances to ths overflow position. PFrom this point on, the cirouit
finctions in the same manner as described in paragraph 24, "Return to
Normal®. ,

37. OFFICE LOY QN AND c

_An office selector may go to overflow with the R-2 switch in posi-
tion 11 or 13 and the sender in position 6 on calls from anual, manual:
tandem or mechanical tandem calls. 1In this case, the (TG) and (OFL)
relays are bridged across the line to the trunk guard test position,
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The (TG) relay operated, operates the (TG-2) relay which in turn opsrates
the (TG-1) relay, The (OFL) relay operated, operates the (OFL-1) and

(OFL=-2) relays. The (0FL~2) relay operated, operates the (30) relay.

The (S0) rslay operated, advances the (R-2) -switch out of position 13,

As the R-2 switch leaves position 13-1/4, ths (FO') and (BC') relays
operate.  The (F0') relay operated, advances the R-2 switch to position
15. The district is advanced and talking selection is made as previously
described.

INCOMING CVERFLOW

Should an incoming selector go to overflow with the sender in posi-
tion 12 and the sonder control switch in position 13, the (STP), (OFL),
(orL-1) and (OFL-~2) relays operate. The (STP) relay operated, oporates
the (0) counting relay. When the incoming selector advances, the (STP)
relay releasses, opsrating the (F0') and (BO') relays. The (FO') relay
opsrated, advances ths (R~%) switch to position 17. When the R-2 switch
advances to position 16, the district is advanced, talking selection is
made. and the circuit returns to normal as described in paragraph 24.

FINAL TELL-TALE

%hen the final selscior goes to tell-tale, reversed battery over the
fundamental circuit operates the (9FL) and {STP) relays. The (OFL) relay
operated, operates the (0FL-1) and (OFL-2) relays. The {(0OFL-1) and
(OFL-2) relays operated, lock. The (OFL-1) relay operated, operates the
(0) counting relay. The final circuit continues to advance and connects
ground to the FT lead, releasing the (STP) relay. The (STP) relay re-
leased, operates the (BO') ané (FO') relays. The (F0') relay operated,
advancas the R-J switch to position 17. As the R-3 switch advances to
position 17, ground on the (J-3) cam advances the R-2 switch to position
14, the (FO') relay operated, advancing it to position 15. With the R-2
switch in position 15 the (0), (FO') and (BO') relays release and ground
on the (G~1) cam over the ADV lead advances the district. The district
advanced, ground is removed from the hold lead, restoring the circuit to
normal as described under "Restoring to Normal" paragraph 24.

SPLITTING COUNTING RELAYS

Whenever a counting relay above (4) is to be operated, the (TR) relay
opsrates. The (TR) relay operated, transfers the pulsing ¢ircuit from
the contacts of the (1) relay to the corresponding contact of the (5) re-~
lay. This eliminates extensive cross connection.

ENG: F.S5.G. CEK'D. BY: D.C.W. APP'D. BY: E. R. COCKE
April 19, 1927. ‘ , S.C.E.
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