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Wsstern Elect-ric Co., Incorporated, 
Er.gi.neeri~-Dept-., 

E'BVI Yorlc. 

JETHOD OF mERATlON 
TRDBC CIRCUIT 

( f .Bag,a s) P2ge #li 
I SS'l."'f::: l - BT-502222,,. 

Septemb€.r 21, 1i21 • 

Outgoing 'ro Recording .Operator • A.r;re.r.~d To B6 Called By »3ch2Dical Subscribers Or 
S~cial 11N 1 0,:perat-or -. Arranged To Compsn.s~t-e For Ground Pot-e:ctial and Difference 
In 0ffics Battery Vol tagi5 - Sps ciel 11A" Sw! tcbboe.rd - ".°:'<-'-er Driven Machine Srn tcb.ing 
System. 

GENERAL DESCRIPTION 

1. This circuit is us6d i:c completing cells from e. mechanical sub-station or 
from a S6nti.-n:J€.ch1-.?ti.ce.l 1•A11 Boe.rd t-c;> a recorw.ng 0J:erat-or at t-he long-cii.st21'.lce offi.ce. 
At its outgoing t:rUIX. er.d it is used with •11A11.Boa:rd cord circmt-s whose sleeves a:re 
co:cnect-1;.d to battery t-h"ough a maximum resistatc~ • of 127 ohms. On cv.lls incoming 
from mechanical st-ati~s the district- selector selects and co:cn€cts to the T, R, and 
B leads. Tb6 circlti.t is so arranged t-bet- t-he.. :recordJr.g operat-o;r mey signal the 
spacj.al 11A11 o~rator and the :reco:rdir.g 0f6l'ator mey be recalled by the special A 
operator, or on a full rnechar.ice.l call, by the calHn•'.".· pa:rty, It is also 2:r:rar.ge.d to 
make. the • slee.ve t-ermLnal busy, ru::d hold the circuH, awai hng,disco:cnectj. cm f:.rom 
both mschanical subscrj.be:r e..Ild the :reco:rdir,g 0);6:rator. 

DETAILED DESCRIPTION 

2. Wh,sn s'Ubscriber•s w.strict selector S6lzes th€ t::l.p, ring ai::d sle.eve t~r-
1ru.r:tls of this trunk., th1;. TB rslay o~:rates whr..n thE. d1strict has rsached tre posi­
tion of sr:;lect-io:c beyOI:d. The rele:y operates i:c a circuH from !,.."TOurd through the 
3-4 te:rmiz:als of the rB:psattng coil, brs2k. c~:mtact of th6 R relay, and th6 R lead 
to the district end sendsr cj.rcu:i.ts, back over the T lead, break contact of the R 
relay, 7"'!'"8 t-'3rnti.nals Of the reJ;Y:;ating coil, windj_r,g of the S l"i':.lay to battGry. The. 
TB relay OJ:J:.rat-Gd, locks in e circuit fr9Jll bat-t-sry t-h:rough its outer wir.dJr.g, bre.2k 
onte.cts of the R and TF-1 relays t-o ground on the S lsad and closes a circuH f·rom 

this sam:, ground to battery t-hrough t-h.6 winw.ng of the TF relay, op::raHng H-. Tre 
m.F rsley Qp€..rated (e.) discol:lr.€.cts the winding of the SL reuzy from thf:. s:I.B~ve of 
the outgoing t-rm::k jack, (b J cOl:mects bl'tt.e:ry to thB sleevs of the - 0 G.T. jack as 
a busy condition, (c-) orer,s the operating circui.t from the TF-1 and (d) closes tn 
_part, e. ci roui t to OJ;.1q rate the R r6 le.Y • 

3. When th13 dist:r:i.ct circuit advances to t-l'lllf{ closure, 2\"laiting tm O:ferat-o:r' s 
ensw-er, the S rE-lay oparat.f:i.s1 jn se~i.3S with the CS :relay in t-he distri.ct and close.s 
a- circuit ope:raU:ng t•he SL !"€lay frCID b~ttery on the break contact of the TF-1 r1:.~ 
lay. The SL ·:relay Operated, com::ects ground to the slseve of tm district, making 
it tBst busy, and closes a c:'-rcuit 0);€ra.U:r::g t-he SW :relay. 'l!hs iSW rGlay o:p2 .. :ra.t1;;d, 
(2) connects the T and R le.ads thrcrogh to the trunk circuH, thus closing a ci:rcu:i.t 
o:r;e:rattng the S1 re.lay in siaries v7ith a.relay t:n the trunk circuH-, (b) connects 
ground to terminal 3 of the re:r;eating coi~, thus short_ circui t:i.ng thr::i fam1;,r vn.r.ding 
of the TB r.slay and (c) O-.f)e:re.t.es t,he T.BA rBl,ay. Wbsn ths 'I'S lay in thr:, t:rur.k circm.t 
0J)Gratss, tbe t-:rur.Jc lamp lights·a.nd a rlng:i.ng tone is t-ra.z:smitt~d back to the callir:g 
subsc:dbE.r. The operat-ion c,f ths TBA l"6lay operates the TB-1 re le.y, wM.ch connects 
g-rO'llnd to t-he sleeTh t-ermj.:cal. e..r:.d closes in part- the ope:ra.ting ci:rcui t for tl½ R 
:relay, but the ·rel~y does not ope:re.t.e at this thee,, as the 8-1 relay is opera.tea. 
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4. When the call is answered by inserting the plug of the answering cord in 
the jack associated with the lighted line lamp the lamp 1s extinguished the ringing 
tone is disconnected from the trunk, and the battery and ground are disconnected 
from the T anc R leads releasing tbe S-1 relay. The S-1 relay released, operate~ 
the R relay. The R relay operated, (al locks to ground on its mo.ke con~act under 
control of the TB-1 relay, (bl opens the locking circuit of the TB relay \\hich re­
leases and (c) reverses battery and ground over the T and R leads to the district 
selector, causing the polari2ed rel~y to operate and advDnce the district to its 
talking position. 

5. The mechanical subscriber may flash the recording operator, by momentarily 
depressing the switchhook tbus causing the S relay to release and operate. The re­
lease of the S relay opens the circuit releasing the SL relay which in turn releases 
the SW relay. The SW relay released, connects battery and ground through the T and 
TD relays to the tip and ring of the trunk, operating the bridged relay and lighting 
the su~ervisory lamp in the recording operators cord circuit. The T relay will 
also operate through the bridged relay, and hold the TB-1 and TBA relays operated 
during the flushing period. The TBA relay 1s made slow in releasing to insure the 
TB-1 relay, remaining operated during the period between the release of the Sil and 
the operation of the T relays when the holding circuit for the TBA relay ls open. 

6. If the recording operator disconnects before the subscriber he.s replaoed 
the receiver on the switchhook, the S-1 relay will operate, but will perform no 
useful function at this time. 

7. When the receiver at the culling station is replooed on the switcbhook• 
the S relay releases opening the circuit releasing the SL relay. which in turn will 
release the ffi~ relay. The S\V relay released, connects battery and ground through 
the T and TD relays, over the tip and ring, operating the T relay, through n shunt 
in the o erator's cord circuit. The TD relays will not operate under these con­
ditions,. as the windings are differentinliy connected. The operation of the T re­
lay holds the T3A and TB-1 relays operated, thus keeping the S lead g-rounded, hold­
ing the district in the talking position until disconnection takes place at the re­
cording position. When the plug of the recording cord is withdrawn fro~ the trunk 
jack, battery and ground are again connected to the tip and ring of the trunk at the 
distant end. Under these conditions the T relay will release or the TB relay will 
operate. In either case. the TBA nnd TB-1 relay will release. The release of the 
TB•l relay onens the holding circuit of the TF and R relays. restoring the circuit 
to normal. The TB-1 relay releases, and also disconnects ground from the sleeve 
terminal. restoring the district circuit to normal • 

a. NOTE: The conditions determining whether the T relay will release, or 
whether the TD relay will operate, de:pend upon (a) the polarity of the central 
office battery at the recording end, (b) the presence of ground p)tential between the 
two offices, (c) the direction of the ground potential current, and (dl the differ­
ence in the voltages of the central office butteries. The T and TD relays will . 
function properly in the circuit with a difference of 7 volts or less betw?en t~e 
centrD.l office batteries, irrespective of any ground potential in either d1rect1on. 
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9. When tb1s circuit 1s selected by a ~pecial A operator, and the ~lug or a 
cord 1s inserted in the outgoing trunk jack, the SL relay operates from battery on 
the sleeve of the cord. The operation of the SL relay connects ground to the sleeve 
of the .district circuit, making it test busy to all mechanical selectors. It also 
operates the SW relay~ which operates the S-1, 'SA,.TB--l relays. These relays 
operate and function as described in paragraph .f!-3. When the distant operator answers, 
the S-1 relay releases and closes a circuit or..ernting the (TF-11 relay from battery 
winding of the TF-1 relay, break contact of the TF relay, make contact of the TB-1 
relay to ground on the brenk contact of the S-1 relay. The or,eration of the TF-1 
relay connects battery and ground to the "A" Board cord circuit, -extinguishing the 
supervisory lamp. 

10. The "A" operator may flash the recording operator, by removing the plug of 
the cord and iJr.mediately re-inserting it in the trunk jack. This releases and 
oper~tes the SL relay, which functions as described in paragraph #5. 

11. When the recording operator disconnects before the "A" oper3.tor, the cir­
cuit functions as described in raragraph f6. When the A operator disconnects be­
fore the recording operator, thP. circuit functions the same as described in 
paragraph 7. ,, ,, 
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CTRCUIT REQUIREMENTS 

OPERATE NON OPERATE REL~SE 

B169 Special requirements to insure Fa.st operat-ion. 
,. (T) Readj. • C059 amp. Readj • .0029 a.mp. 

Test .0062 amp .. ~est .0027 amp. 

, w.c.c. OCSl an.-ip. w.c.c. .0027 amp. 

• .Bl75 Readj .• • 0026 am!l• Readj. .0014 amp. 
(S-l J Test .0036 amp. Test .0013 amp. 

w.c.c . • 0045 amp. 

Bl75 Readj • • 0026 amp. Readj. ~0014 amp. 
(TD) Test .0028 an:.:p. Test .0013 amp. 

w.c.c . • 0028 mr.p. 

B207 fter a soak of After soe.k of 

(S) a.p:proximat~ly .3 amp approxi,L.a.-tel y ,.3 amp. 

Readjo .o 5 aop. ReadJ~ ,,004 !:XlP• 

Test • 021 2.m:p. Test =-00::-:. :..cn:p • 

'Y.C.C. • 026 amp. .c.c •• 0025 amp • 

B273 Special requirements to insure fast operation. 
(TB} Readj. • 0003 amp. Rea.dj • .003 amp. 

Inner Wdg. Test o0 88 amp. Test .0028 amp. 

50 ohms ·1.c.c . • 012s amp. 

Outer Test .0067 amp. 
r;c1g. w.c.c. .0114 amp. 
1000 ohms. 

El06 Readj • • 030 amp. Readj. .015 amp. 
(R) Test .035 a.mp. Test .014 amp. 

w.c.c . • 040 amp. 

B484 Readj • • 014 amp. Readj. .002 amp. 

(SL) Test .021 amp. mast .001 amp. 

w.c.c . • 028 amp. 

E592 Readj. .024 amp. Rcadj. .013 a.mp. 
(TF) Test .026 amp. Test .012 amp. 

.. (SW) w.c.c. .027 amp • • E667 Readj. .027 amp. Rea.dj. ¢004 arep. 

(TB-1) Test • 034 amp. Test .002 amp • 

w.c.c . • 040 amp. 
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El451 
(TF-1) 

149-P 
(TBA) 

OPERATE 

Readj •• 021 amp. 
Test .031 amp. 
w.c.c •• 040 amp • 

CI .CUIT REO:UIREVENTS 

NON OPERA.TR 

Reudj •• 013 amp. 
Test .012 amp. 

Special requirements for timing featll:r'e. 
Shall operate and 
hold when the current 
through the relay 
winding is interrupt-
ed on 1/3 second make 
and 1/3 second break 
time intervals. 
Readj •• 018 amp. 
Test .019 amp. 
VT• C. C. • 020 amp. 
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RELV.Af\E 

$hall operate and 
release (follow the 
pulse~l wh€n current 
through th,:; I'Glay 
winding is interrupt­
ed on 1/2 s9ccnd make 
and 1/2 second break 
time intervals. 

• Readj ! .018 amp. 
Test .01e amp. 

The above circuit interruptions 'Jl'JB.Y be obtained by asing Relay 
Test Circuit T-438798. 

ENG.-JLS:ML. 
10-3-21. 

APPROVED • c. L. ,SLUYTER, G.M.L. 
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