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" Replacing all previous issues (*)
This M. of 0. nrepared from issue 10 of T-501048.

METHOD OF OFERATION
INCOMING TRUNK SENDERe
For calls from Automatic Office and Manual Oparator Panel Machine Switching

. 8ysteme
- DEVELOFMENT

1. BUF-0SE_OF GIRCUIT

This circuit is used for passing calls from an automatic office, from
a manual operator; or from a toll operator, to subscribers whose lines
temminate in a full mechanical power driven officee It is used in connec-
tion with 1nc0ﬂ1ng selector circuits Wthh register the thousands digits
of the number dialeds ;
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3« PRINCIPAL-FUNCTIONS
This circuit receives the register impulses of the hundreds, tens, and
units digits sent in from the subscriber or operator’s disl and also regise
ters the setting of the thousands digit received from the incoming circuite
I¢ also controls the selesction of the incoming and final selectors by means
of counting relayss : -
4. CONNECTING CIRCUITS
This sender will function.with:

4e] Two wire 1ncom1ng selector o1rcu1ts dialing from automatic office
and menual "A" operators

4e2 Tvo wire incoming selector, dialing from toll operators

4.3 Three wire incoming selector, dialing from manual "A" operatore
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DESCRIPTICN CF OPERATICN

THOUSANDS o HUNDEEDS, TENS AND UTITS FECGISTRATION
5« BSEIZ

“when the switch of an incoming selector to which a subscriber's or

operator's dial circuit is conmnected, has selected this sender, ground on

the
the
and

test switch is connected to the T lead of the sender circuit operating
(H} relay, which supplies ground to light the sender busy (SB) lamp
to the locking contacts of the register relays (IB), (IB-1), (IB=-2) and

IGT), eand closes g circuit to the "ill Senders Busy Register”. ds soon

as the thousands register in the incoming selector cirecuit has been set,
battery from the incoming selector eircuit, over the EBG, FT and FR leads,
_operates some combination of the (IB}, (IB-1), (IB=2) and (IGT] relays, de-
‘peniing upon the setting of the thousands registers The pulsing circuit

is thon trensferred from the incoming selector circuit to the sender cire
cuite As the pulsing relay in the incoming selector alternately releases

and

recperates under control of the impulse from the dial, ground is inter=

mittently cormected over lead I, thereby stepping “the DU register to the
desired positione The (B) ralay operates to ground in tl'e incoming selact=
or circuit over lead I. The (B) relay operated, supplies an additional
ground to the stepping magnet to meke the action of the stepping magnet
more certaine The (B) relay releascs every time the stepping magnet operatw
es gnd reoperates as soon as the stepping magnet releases, until cach se-
ries of impulses is completede The (P) relay operates on the first im=
pulse and being slow in releasing, remains operated until the series of
impulses corresponding to any digit%is,completed. The (P) relay operated,
prevents the operation of the (TR} reélay until the HU registration has been
completeds 7hen hundreds registration has been completed, the (Th) rciasy
operates to ground on cam We The (T2} relay operated, transfers the puls-
ing eircuit to the T-S7TP magnet so that the next set of impulses will ad=-
vance the tens register. When the tems digit is disled, the (P} relay
again operates and holds until the tens registration is completed in a
similar marmer to that in which the hundreds registration was maiee The (P)
relsy releases and alloss the operation of the (TB-1) relays The (TB-1) re-

lay

operated, transfers the pulsing circuit to the U=STP masgnet, so that the

scries of Impulses correspording to.the units digit of the called number will
advance the units registers -

6« INCOMING BRUSE SEIRCTION

ing
and

downloaded from:

“Then tre (P} relay operates on the first pulse of fhé series correspond=

to the hundreds digit, the (CI) relay cperates to ground through cam N
Tocks 40 ground on its own amature. The (CI) relay operated, operates
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the R magnet, advancing the sender switch to position 2« The (CI) relay
releasaes as scon as the switch advances from position 1. The sender is

- now reedy for brush. seleqt:on on the incoming selectors In position 2

‘ground is cornected through cam X over lead CI to the selector circuit,

- opsrating cer£4in relays in the selector circuit thus closing a fundamental

‘eircuit from battery through one winding. of the (L) relay (not shown) in
the selector circuit, over the FT lead through the lower contact of cam E
to 18 BH resistance windings of the stepping relay and the (OFL) relay
break contagt of the. (BD) relay, cam D back over the FR lead t6 ground in
the selector c1rcuit. operatlng the (L) relay in the incoming selector and
the stepping relay in the sender circuites The operation of the (L) relay
_advances the incoming selector to the inceming brush selection positions
The stepping relay operated closes a e¢ircuit from ground through cam K,
make rcntact of the stepping relay, cams.J, and H, break contacts of the
(IB~1) end’ {(IBag) relays, winding of cne 0f the counting relays, to batterys
The operation or.non=operstion of sny of the. (IB), (IB«l) and (IBe2) relays,
in any par+icu1ar case, detemmines which ong of the counting relays is the
first to be’ operatedo Assume the 3 counting relay operated, closes a Cire
cult which opérstes the (5') counting relay when the (STP) relay releases.
As {0 selector elevator trdavels upward, ground is 'intemittently connected
to the lead FT through the metal segments of the "A" cormutator, thereby
Bshort circuiting .and releasing the (STP) relays The (STP) relay released,

" removes. thé short cirguit from the winding 6f the (3') counting relays
The {3') counting relay operatss, locking both (3) and (3') counting res
lays. .The (3') counting relay operated, trensfers the operating circuit
for the (3) counting relay to the (2) counting relays 4s seon as the A
brush has passed the first metal segmént on the A commutator, the (STP)
relay reoperates, closing the circuit from .ground on the X cam through .its
contacts to the {2) counting relaye The (2),.(1) amd {0) counting relays

_are therefore operated.in succession as the (STP) relay alternately operats
es and releaséss Vhen the (STP) relay next releases after the (0) counte
ing relay is operated, the (BO') and (FO') relays operate in parallel and
lock in series with the winding of the (0) counting relay, to ground on
can ¥+ The (BO') relay operated, openms the fundsmental circult, preventing
the reoperatioﬁ of the (S8TP) relay and releasing the (L) relay in the income
ing selector circuit. The release of the (L) relsy advances the selector and
releases the. up drive magnet, thnreby stopping the upvard movement of the Ay
selector. The {FO!) relay opsrated, operates the K magnet, advancing -the
sender switch to position 3s The counting relsys which were operated and

3 tho (BO') and (¥O') réluys release when the switch advances from position 2

7¢ JIHCOMING G&QUP SELECTIO@

“If'fhé HU register has not been advanced, the sender waits in position

P E S OL P A P
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% unt11 the hU reglotratlen is completed and the (P) relay has releasede
ith the (P) relay released, the (CI) relay operates in a circuit from

. battery, cam I to ground on the HU=2 registers The (CI) relay operated,
locks to ground on its armature and advances the sender switch to posi=
tion 4 for Incoming Group selections The (CI) relay releases when the
sander switch advances from position 3« With.the sender in position 4,
the fundamental circuit is again closed and the (L) .relay in the income
ing selector and the (bTP) relay in the sender circuit operate. The in=
coming sclector advances to the "Incomlng Group Selection, causing the
UP magnet to energize and move the selection upward for mroup selectione
Group selection is completed in a similar manner to brush selection as
descrived in paragraphs 8, 9 and 10 with the exception that (a) the counte
ing relay which 1s first operated depends oOn the setting of the HU re-
gister and on the operation or non-operation of the (IGT) relay (b) the
legd FT is connected to the B commutator instead of to the A commutatore
At the completion of group selsction, the (BO') relay operated, opens .
the fundamental circuit, releasing the (L) relasy in the incoming selegt-
or circuits The (FO') reley operated, advances the sender switch to
pesition 5, the A cam.advencing 1t to position 6y fOor Final Brush selec=
ticue As the switch advanges from position 4, the operated (IB), (IB=1),
{1B=2) end (IGT) relays the counting relays and the (BO') and (FO') re=
lays releasea _

8+ FINAL BRUSH SEIRCTION

When the incoming selector selscts an idle trunk and advances to its
"Selection Beyond" position, with the sender in position 6, the fundamental
circult is closed over lesd FT, operating the {STP) relay in the sender
circuite The operation of the final (L) relay edvenccs the final to the
"Brush Selection® positions  The bQI“btér.mOVGS upvard and final brush
selection is completed in & similar mannor to incoming brush selection
with. the exception that the setting of the PU register controls which
eounting relay is the first to be operateds At the completion of brush k:

:selection, the {EO') relay operated, opens the fundamental circuit, caus= -

. ing the (L} relay in the final selector to relecases The (FO') relay Op=
erated, advances the sender svitch to position 7, ("awaiting Wens Register").
The counting releys which were opérates and the (EO') and (FO'} relayo ro=
lease when the switeh sdvances from position 6- :

9¢ EINAL TENS SELRCTICN

Then the (L) relay in the final selector releasses after final brush’
selection is completed the incoming switch advances: to:the "Awailting
Sender” positiome If the tens registration has not béeh:completed, the
sonder waits in position 7 until tens registration is completed and the
(D; rolay 18 releaseds Vhen the (P) relay releases, the (CI) relay
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,.onerates to ground on the =2 register contacts, and locks to ground
Cun its **ﬂﬂuu“’o The (CI) relay operated, sdvances the sender switch
A *Holtloﬁ 8 for "Final Tens" selections The (CI) relay releases
- when the sequence switch advances from position 7. The final selector
.2lso advances to "Tens Selection" when the (L) relay in the finel sel=
eotor and the (STP) relsy in the sender circuit operate in fundamental
circuit with the switch in position 8. Tens selection is completed in a
. similar mahner to "Incoming Group" as described in paragraphs 11 and 12
with the exception that the setting of the tens register detemmines which
counting relay is the first to be operasteds At the completion of tens
selection, the {BD') relay operated, opens the fundamentsl circult, caus=
ing the (L) relay in the final selector to releasee The (¥O') relay op=
erated, advances the sender switch to position 9 ("Awaiting Unite Register".)
The counting relays which were operated and the (30') and (FO') relays rew.
Lease whan the sW itch advances from nosition 8e : :

10s FINAL UNITS SEINCTION -

" Uhen the (L) relay (not shown) in the final selector releases after
the final toms selection is completed, the final switch advances to the

Miwaiting Sender" positions If the units register has not been advanced,
the sender waits In position 9 until "Units Registration® is completed
ard the (P} relay has roleased, -As soon as the units register advances
beyvond. “the normal position, the (ES} relay operates in g circuit from
bat’e“y through 1its wiﬂa1ngs in series cam L to ground on the teminals
0f tho U-2 reglsters With the (P} relay released, the (CI) relay operates
from battery through cem I, Nlnai"g and. break contact of the (CI} relay,

- break eontact of the (P} relsy, imnex contacts of cam C, to grourd on the
termingls: of the UVub vemister end lacks~to-ground:cn its armaturee The
B ‘register now advances to noimal in a circuit from battery through.the
44~4 resistance, winding and break ﬂontacb of the HU=BUF magnet, contact
of tue HU=1 register, cam 0, make vontact of the (BS) relay, to ground.
thn»cne HU register returns to nomel, the eifrcuit through the winding
of the {TR) rolay i3 opencd and the (TR} rclay releascss After the BU

- register has advanced to noimzl,. the tons register is advanced to normal
in & circuit similar to that for the HU registers Uhen the tens register -
returns to nomial, the circuit through the winding of the (2B~1) relay is
opened at the contasts of the T-1 register and the. {i%-1) relay releases.

The uniss rbgistar carmot return to normal until the (&5) relay releases
in position 13 of the sender sequence switchs The (CI} relay operated,
advances the sender switch 1o position 10 for "Vinal Units' selectione
The (CI) relay releases when the scquence switch advances from position 9e
With the sender in position 10, the fundamental circuit is closed, operate
ing the final (L} relay and the (DTP) relay in the sender. With the (L)
relay oper ated, the’ final selector advanpes to the final units selection po=
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sition snd’ the inceming selector moves upwarde The alternate releaie and
reomersiiar’ bf the {SIP} relay is controlled by ths U camnutat?rq. ¢h§
Sotiin: o the Unlts megidter deisimines which counting relay is ihe f;rst
o o opersteds A% e completich ©f uaiie selection, the cperstion cfi
the {B0%} »elay opeuns the fundemental circuil, releasing the (L) relay in
the incoming £elochore The_{FQ?;‘?olay_pperatgd, adva@ces the sgnder |
switch €0 poﬁitiOn.ll; the A»can aivancing’it to pog}t1on 13: Thg counh;n
ing ¥éieys which weze operated and the (BO') and (FC ) relays release w
the switch sdwsneces from wesition 10 guit . .

'1¥e  FESTORING. TO NORMAL

When the final units selection is completed, the final selector ad=

vancss $0 the talking or to the busy back position according to vhether
the called line wgs idle or busye ' In either case the incoming selector
advances to the "Awaiting Sender" position and closes a circuit from
battery through a winding of the. incoming (L} relay over lead FR, cam D,
breask contzet of the (BO'} relay, windings of the (OFL) and (STP) relay,
18 BE resistance, cam B, lead FI to ground in the incoming circuit, op=
erating the incoming (L) rélay and theveby advancing the incoming to the
"awaiting Trunk Closure pogitione J In this position, the incoming select=-
or discomnects ground. from the T lead, releasing the senders ‘/hen ground

is discomnected from lead T, the short circuit iIs removed from the 80 olms
winding of the {TB) relay, allowidg it to opérate in series with the (H)
relaye The (TB) relay operated, locke to ground on its make contzct from

" battery on cam I end opens the circuit throuwgh winding of the (H) relay,
relessing the (H) relayes The ground on the (TB) relay makes the sender
test busy wntil the switch advances to the nmormal positione. The (H)
‘relay relecesed, rolcases the (ES} relay which closes a circuit from battery
through the 44«4 resistance, winding and bresk contact of the units stepping
magnet, contacts of the U=l resister, break contazct of thé (RS) relay, nore
mal contact of the T=l and HU=)1 regizters, break contact of the (H) relay

- to growid, advancing the units register to noimale With the units register
nomal, & circuit is closed from batvery through the R magnet and cam B,
‘nomal eontact of the Usl registexr, break contact of the (BS) relay, normal

" contacts of the Tl and HU=l registers, break contact of the (H) relay, to
ground, advancing the Sender sequence switch to position le As the sender
switch advances from position 18 1/4, the loexing circuit through the winde

+ ines of the (TB) relay is opened &t cam I, releassing the (TB) relayy The
{88} relay releasad, removes the busy condition from the T lead, restoring
tae cirenit to noimsle Vhen a plug is inserted in the MB jack or when the

‘moto. stop alawm opersies, a2 circuit is closed operating the (MB) relaye

- The (1B} relay operated, closes a circult to the %411 Sender Busy Registex"
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and commects ground to lead T, thus making the sender test busy to all
Vinen the plug is removed from the MB jack or the

hunting selectors.
motor stop alam is restored, the (MB} relay releases, restoring the cire

cuit to nomale

APPROVED: He L. MOYNES,

CEK'D BY: Jele
Ee Ra Co

- ENG-Be Fe Ms
8-3"23:
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CIRCUIT REQUIREMENTS

~ MECHANTCAL REQUTR EMENTS

207-A Armature gap 013" to .014".
(STP)
Contact gap .003" to .004".

208-B Armature gap .018" to .021".
(prime count-
ing relays) Contact gap 004" 4o 008",

208-C :
(BO', FO') The retractile spring tension shall be adjusted by
208-G bending the stationary lug on the relay frame and not
(Counting by bending the lug on the armature. In making this
relaya) adjustment the stationary lug shall not be bent to

an angle greater than 45 degrees from the vertical.

ELECTRICAL REQUIREMENTS

OPERATE NON-OPERATE RELEASE
178-AD- After a soak of ap- After a soak of
(P) proximately .9 amp, approximately
Wdgs. in Test .113 amp. «0 amp. On
parallel Readj. .l07 amp. open circuit.
207=-A Test «010 amp. Test .009 amp.‘
(sTP) Readj. .0098 amp. Readj. .0092 amp.
208-B Test .0152 amp. Test  .0138 amp.
(pr ime Readj..0148 amp. Readj, .0142 amp.
counting
relays)

1' t0 9'

A
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CIRCUIT REQUIREMENTS

OPERATE
' 208+C ' Through relay winding:
(B)', . Readj. .0118 amp,
(FO*)
- Through parallel com-
bination:
Test 0244 amp.
Readj. .0236 amp.
208-G Test  .0152 amp.
(counting Readj. .0148 amp.
relays
0 to 9)
E635 Test .019 amp.
(RS) Readjo 016 ampe.
E739 Test «028 amp.
(c1) Readj. .O13 amp.
E818 Test .071 amp.
(1B) Readj. .067 amp.
Inner Wdg.
110 ohms.
Quter Test .054 amp.
Winding
1000 ohms.
E828 Armature travel .015"
(B) Test .010 amp.
Readj. .0085 amp.
E918 | Test .038 amp.
(1B-2) Readj, .033 anmp.
(1eT)
Inner
(1000 ohms)
Cuter Test -038 eamp.
(1000 ohms)
E1008 Test 019 amp.
(m) Readjc 016 amp.
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Readj.

NON-OPERATE RELEASE
Through relay winding:
Readj. .0112 amp.

Through parsllel com-
bination:

Test. 002 16 amp.
Readjo 00224 amp.
Test .0138 amp.
-0142 amp.

Test
Readj.

.0085 amp.
.009 ampe

Test  ,0019 amp.
Readj. (002 emp.

Test
Readj.

.042 amp.
.045 amps

HOLD:

Test 040 amp.

Test
Readj.

.008 amp.,
-0065 amp.

Test
Readj.

+019 ampe.
«020 amp.

Test .0085 amp.
Readj..00¢ amp.

"“»
§
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' CIRCUIT REQUIREMERTS
OPERATE NON-OPERATE ' RELEASE
E1250 Test  .038 amp. Test .0076 amp.
(TB) Readj. .036 amp. Readj. .008 amp.
Inner
(80 ohms)
E1261 Test ,020 amp. Test ,0028 amp.
(IR) Readj. .018 amp. Readj. ,003 amp.
(TR-1) :
Inner
(1000 ohms)
El314 Test  .032 amp. Test  .0095 amp. '
(H) Readj. .022 amp. Readj. .0l0 amp.
E1415 Test  .0252 amp. Test .014 amp.
(1B-1) Readj. .024 amp. Readj. 015 amp.
Inner
(250 ohms)
Outer Test .068 amp. HOLD:
(1000 ohms) Test  .0315 amp.

ENG.~R0OC=JO. CHK'D-WCD-CVWP. APPROVED-C.L.SLUYTER-G.M.L. KX.
500~8-~17-22
125~6-50-22
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