
CIRCUIT DESCRIPI'ION 

10 

CHANGES 

STEP-BY-STEP SYSTEMS 
NO. 1, 35OA, 355A OR 35~E-97 

OUTGOING INTERCEPTING TRUNK CIRCUIT 
E AND M LEAD SUPERVISION 

B. Changes in Apparatus 

B,l Added 

Cl, C2 Diode 446F, option K, App. Fig. 6 

C. Changes in Circuit Requirement Table Not 
Covered By Changes in Apparatus 

C.l 8B (B) added to "block or insulate" relay SL. 

D. Description of Changes 

D.l Option "L" is designated and rated "Mfr. Disc.". 

D.2 Option K is added and rated Standard to prevent a 
possible feedback between leads C2 and c3. 

D. 3 CAD 2 is changed to reflect "L" .& "K" option. 
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CHANGES 

STEP~BY- STEP SYSTEMS 
NO. 1, 350A, 355A, OR 35-E-97 

OUTGOING INTERCEPTING TRUNK CIRCUIT 
E AND M LEAD SUPERVISION 

D.. Description of Changes 
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D.1 Rel3y contact 4 {ST) on FS6 is transferred to the vcher 
~irle of 9(P) contact to elirninnte the chargin~· of' 

multiple H capacitors thru the P-relay when ST-reJ.ay operates. 
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CIRCUIT DESCRIPTION 

( 

CHANGES 

STEP-BY-STEP SYSTEMS 
NO. 1, 35OA, 355A OR 35E97 
OUTGOING INTERCEPTING TRUNK 

CIRCUIT 
E AND M LEAD SUPERVISION 

B. Changes in Apparatus 

B.l Added 

( E, Network 185A, Option M 

( 

D, Description of Changes 

D.l Option M was added across the wind-
ing of the E relay to protect contacts 

in the signaling circuit. 

F. Changes in Description of Operation 

F.l Under 3. Functions, change 3.15 to 
read: 

To provide means for completion of 
calls through the Emergency Line 
Circuit. 

BELL TELEPHONE LABORATORIES, INCORPORATED 

DEPT 5825-LCB . 
WECO DEPT 5152-CGK-WEA 

Printed in u. s. A. 

CD-323O9-O1 
ISSUE 2AC 

APPENDIX 4B 
DWG ISSUE 7B 

Page 1 
1 Page 



( 

( 

CIRCUIT DESCRIPTION 

CHANGES 

STEP-BY-STEP SYSTEMS 
NO. 1, 350A, 355A, OR 35E97 
OUTGOING INTERCEPTING TRUNK 

CIRCUIT 
E AND M LEAD SUPERVISION 

C. Changes in Circuit Requirements 
Other Than Those Caused by Changes 

in Apparatus 

C.l On Relay T, Option N, under Circuit 
Preparation Block or Insulate, 

change, 6(T) to l(T). · 

D. Description of Changes 

D.1 Contact 4, Relay T, Option N was 
interchanged with contact 1, Relay 

T, Option N. 
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+flOUJT DESCH IPT ION 

STEP-BY-STEP SYSTEMS 
NO. 1, 350A, 355A, OR 35E97 

OUTGO JNG INTERCEPT ING 
TRUNK CIRCUIT 

E AND M LEAD SUPERVISION 

CHANGES 

B. Changes in Apparatus 

B.l Superseded 

AF140(R) Relay, P Option 
~F64(r) Relay, P Option 

D. Description of Changes 

Superseded By 

AJ125(R) Relay, N Option 
/\,Tl:15('1') RcJay, N Optlnn 

D.l Option N is added, replacing option P, to provide early 
break-make contacts in the M signaling lead. 

F. Changes in Description of Operation 

F.l Under 4. Connecting Circuits, change 4.11 to read: 
Emergency Line Circuit - SD-32313-01. 
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1/fcuIT DESCRIPTION 

CHANGES 

STEP BY STEP SYSTEMS 
NO. 1, 35OA, 355A, OR 35E97 

OUTGOING INTERCEPTING 
TRUNK CIRCUIT 

E AND M LEAD SUPERVISION 

D. Description of Changes 

D.l In FS4J lead T has been removed from the RT relay-
2 make contacts. 

D.2 On ·this reissue, the circuit is rated A&M Only for 35OA 
offices. 
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' CIRCUIT ur:SCIUPTION 

STEP BY STEP SYSTEMS 
No. ~-350A, 355~, OR ~5E97 
OUTGOING ItITERCEPTING TTTUNK 

CIRCUIT 
E ttND M LE~D SUPERVISION 

CD-32309-01 
Issue 2-i\C 

bwg. Issue 3-i\C . 

_ CHANGES 3.03 To return audible ringing tone to the 
calling end until the called end 

answers. B. CHANGES IN APP11RATUS 

B.l Superseded 

l-400J Diode {R) 
(R) Option FS3&6 

l-400J Diode (T) 
(R) Option FS2&6 

l-400J Diode (RI') 
( R) Option FS4 

Superseded By 

4-400J Diodes (Rl), 
(R2), (RJ), (R4). 
(Q) Option FS3&6 

4-400J Diodes (Tl), 
(T2), (T3), (T4). 
( Q) Option FS2&6 

4-400J Diodes (RTl), 
(RT2), (RT3), {RT4). 
( Q) Option FS4 

C. · CHANGES IN CIRCUIT REQUIREMEm'S OTHER 
THAN THOSE APPLYING TO ADDED., SUPERSEDED 
OR REM:>VED APPARATUS 

C.l To rac111tate the. testing of relays 
{R)-, {T) and (RT) with Q option new 

circuit preparation information has been 
a~ded to these relays. 

D. DESCRIPTION OF CIRCUIT CHANGES· 

D.l All R, T and RT dlodes are replaced by 
( Rl, R2, R3, R4) , ( T 1, T2, T ,3., T4) and 

(Rl'l., RT2, RT3, RT4) respectively (Q option). 

D.2 The {R) and (T) tubes are made non­
directional by (Q) option. 

1. PURPOSE OF CIRCUIT 

This circuit is arranged to handle 
either a a1ngle class or three classes of 
intercept calls. If arranged for three 
classes of intercept, an associated pulse 
generator c1rcu1t provides pul$es to signal 
the called end over the II M.11 lead or thi~ 
circuit. In this case, the number of pulses 
sent for each particular c~ll indicates the 
class of intercept involved. 

2. 

3. 

3.01 

woruaNO LIMITS 

Voltage Limits - 45-52V. 

FUNCTIONS 

To receive and trip ringing from the 
calling end. 

3.02 To insure that the associated r1ng1nf'.: 
machine 1s rwin1ng. 

3.04 To place battery on the ''M" lead when 
ringing is received and tripped as a 

seizure signal to the called end. 

3.05 To call in the as3ociated Pulse Gen­
erator Circuit when required. 

3.06 To repeat pulses furnished by the as-
sociated Pulse Generator Circuit over 

the "M11 lead of this circuit as a class of 
intercept indication to the called end. • 

3.07 To hold this circuit busy under con-
trol of the calling end until the 

called end answers for machine or regular 
intercept and to lock this circuit busy 
until the called end answers for trouble 
intercept. 

3.08 To remove audible ringing tone re­
turned to the calling end when the 

called end answers. 

3.09 To remove the idle line termination 
impedance from across the tip and ring 

lead of the associated signaling circuit 
when the called end answers. 

3.10 To complete the transmission path when 
the called end answers. 

3.11 To provide supervision to the called 
end. 

3.12 To restore to normal when the inter-
cept operator disconnects on calle 

from plu~ging up lines and when both the 
intercept operator or machine announcomsnt 
circuit and the originating end disconnect 
on regular and machine intercepted calla. 

3.13 To replace the 1dle line termination 
impedance across the tip and ring 

leads of the tissociated 31gnul1ng c1rcuit 
when this circuit restores to normal. 

3.14 To rn.1ke this c1rcutt and the aasoc1-
atcd trunk flnder busy on an optional 

baat,s 1n the e'lent of a fu3e failure in thU 
circuit. 

3.15 To provide meana fo~ completion ot 
call3 through the Er.1erge,1cy Transfer 

Circuit. 
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3.16 To provide meana for making this cir­
cuit busy from a remote location w1th­

o~: d1aturb1ng a call in progress. 

3.17 To provide means for testing this 
c1.rou1t. 

4. CONNEC'.l :0 CIRCUITS 

4.01 200 P~. Trunk Finder Circuit -
SD-33013-01*. 

4.02 22 Pt. Trunk Finder Circuit -
SD-31793-01*. 

4.03 Pulse Generator and Counting Circuit 
SD-32310-01. 

4.04 Composite Signaling Type B Phantom 
Group or Single Circuit - SD-95048-01. 

4.05 Line and Balancing Composite Sets and 
Repeating Coils - SD-95004-01. 

4.06 Four Wire Terminating Set Circuit -
SD-64303-01*. 

4.07 "Vl" Telephone Repeater Application 
Schematic - SD-64903-01. 

4·.08 "V3" Telephone Repeater Application 
Schematic - SD-95144-01. 

4.09 Make Busy Circuit - SD-.31225-01. 

4.10 · Power Ringing Circuit - SD-80780-01. 

4.11 Emergency Transre~ Circuit -
SD-32313-01. 

4.12 Test Trunk Circuit - SD-32090-01. 

~Jpical .Circuit 

DESCRIPTION OF OPERATION 

5. SEIZURE 

5.1 .Arranged for One Class of Intercept 

5.11 Regular Intercept, Ringing on Ring 
Conductor (App. Fig. 1 and 3) 

When the associated trunk finder com­
menoes hunt1ng for an 1ncom1n~ call, ground 
on the sleeve operates relay tSL). Relay 
( SL) .operates relay (B) 1 t>artially closes a 
path for lock1.ng relay lR) when the relay 
operates, purt1ally closea through the path 
fo~ connecting ground to the ringing machine 
start lead and provides a path for holdin~ 
1teelf from groun~ on the aleev~. Relay lBh 
1n operating, provides a path for lock1ni; 
itself under control of relays (E) and (81), 
completes the pa.th for connecting ground to 
tr:.e ringing machine &tart lead, closes 
through the tip and ring 1n preparation for 
!"ece1pt of r1ng1ng current, provides 4 gt-",JUnd 
for locktng relay (OA) under control of 
reluy (R) when relay {OA) operates on 
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answer and opens the lead to the make busy 
circuit. 

Ringing current 1s received on the 
ring conductor causing tube {R) to fire 
across its starter gap. With Option (R) the 
main gap then breaks down and sufficient 
current flows during the negative half­
cycles to operate relay (R). The (R) semi­
conductor diode is uaed to help the flux 
bu1ld-up in the (R) relay should it not op­
erate and lock on the first half-cycle. 
With Option (Q) the tube 1B made non­
dire~tional by utilizing the starting gap 
only. Thr full wave rectifier ( Q) permits 
the (R). relay to ope~ate on either super­
imposed ~os1tive or negative ri. nging voltag~ 
Relay (R) in operating provides a path for 
operating relay (S) bridged across the tip 
and ring, completes the path for locking 
relay (OA) when that relay operates, places 
battei,y on lead "M" to signal the called 
end, locks under control of relay (SL), · 
connects the starter gap or tube (R) across 
the tip and ring leads, and removes the {R) 
semiconductor diode from the circuit. 

The ~1nging voltage supplied by the 
preceding intercept circuit 1s high enough 
during the half-cycle peaks to break down 
the starter gap or tube (R) and keep it con­
ducting to operate the tripping relay. When 
ringing is tripped in the preceding circuit, 
i~ transfers to the talking condition and 
supplies battery and ground to this circuit. 
This volta~e 1a below the sustaining vo.ltage 
of tube (R). The tube is then extinguished 
but remains across the tip and ring leads 1n 
event of subsequent ringing. The applica­
tion of talking battery bf the preceding 
circuit operates relay (S} which 1n tum 
operates relay (Sl}. Relay (Sl) places au­
dible ringing tone back toward the calling 
end and holds relay (B} operated until the 
called end answers. 

5.12 Ma.chine Intercept, Ringing on Tip Con-
ductor {App. Figs. land 2J · 

Operation of this circuit under this 
condition is similar to that described for a 
regular intercept call in the precedin~ 
section with the exception that the (R) tube, 
(R) relay, (R) semiconductor diodes ((Q) or 
( R) dpt ion) and associated c1rcuit3 are re­
pla~ed by the (T) tube, (T) relay, T) semi­
conductor diodes ((Q) or (R) option and 
associated circuitry. Ringing current 1a 
received on the tip conductor rather than 
tho ring conductor. 

5.l3 T~ouble Interceft• Ringing on Tip or 
R1ng Conductor App. Pigs. 1, 4 and 5) 

If the intercepted call 1B for a line 
plugged up for trouble, the trunk finder 
w111 place ground through normal poet 
springs to the 11A" lead in add1t1on to 1n1• 
ttu.lly supplying e;round on the nlecve lead 
to operate :relay {SL). Relay {SL) 1n 
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operating locks to itself through a break 
contact on relay ,(:B), closes the path for 
operation of relay (TBL) from ground on 
lead "A", operates relay (B), and partially 
completes the path for connectinggr1ound to 
the ringing machine start lead. Relay (TBL) 
in operating provides a locking path for re­
lay (SL)' under control of relay (Sl) when 
relay (B) operates, partially closes a lock­
ing'. path for relay (RT) when that relay 
operates, partially closes the path for con­
nection of ground to the ringing machine 
start lead, and provides a lockin~ path for 
itself under control of relays (B), (OA), 
and (SL). (TBL) operated.also holds ground 
on the sleeve lead until (SL) releases when 
ground from a back contact on (SL) and a 
make on (B) is held on the sleeve to lock in 
this circuit unt.il the called end answers. and· 
disconnects. Relay (B) in operating pro­
vides a path for lockins itself under con­
trol of rel'ays (E) and (Sl), completes the 
path. for connectlng ground to the ringing 
machine start lead, completes the path for 
locking relay (RT) when that relay ope~ates, 
closes through the tip and ring in prepara­
tion for receipt of ringing current, pro­
vides a ground for locking relay (OA) when 
that relay operates, and completes the hold­
ing path for relay (SL) and on the release 

Df (SL) for (TBL). 

Ringing current is received on either 
the tip or ring conductor, causing either 
tube (T) or tube (R) to fire across its 
starter·gap. With (R) option the main gap 
of the fired tube then breal<sdown and suffi­
cient current flows during the negative half­
cycles to operate relay (RT). The (RT) 
,semiconductor diode is used to help the flux 
builda;up in the associated relay should it 
not operate and look on the first half-cycle. 
With Option {Q) the tube is made non­
directional by utilizing the starting gap 
only. The full wave rectifier (Q) permtts 
the (RT) relay to operate on either super­
imposed positive or negative ringing voltage. 
Relay (RT) in operating .provides a path for 
operating relay (S) bridged across the tip 
and ring, comple"Uas,the pc\,th for locking re.:. 
lay (0~) when that relay operates, places 
battery on lead "M" to signal the called 
end, locks under control of relay (TBL), and 
connects the starter gap of the activiated 
tube across the tip and ring. 

The ring=l:,ng voltage supplied by the 
preceding interc.ept circuit is high enough 
during the half-cycle peaks to break down 
the starter gap of the tube connected across 
the tip and ring and keep it conducting to 
operate .the tripping relay. When ringing is 
tripped in the preceding circuit, it trans­
fers to the talking condition and supplies 
battery and ground on the tip and ring to 
this circuit. This voltage is below the 
sustaining voltage for the tube. The tube 
is then extinguished but remains across the 
tip ~d ring in event of subsequent ringing. 

The application of talking battery op­
erates relay (S) b~idged across the tip and 
rin~. This relay in turn operates relay 
(Sl) which places audible ringing tone back 
toward the calling end on the riqg lead, 
holds rel~y (B) operated until the called 
end answers, and releases relay (SL). Relay 
(SL) in releasing closes the locking path 
fdr relay (TBL). . 

5.2 Arranged for More Than One Class of 
Intercept (App. Figs. 1, 5 and 6) 

Initial operation of the circuit is 
similar to that described for single class 
intercept in Section 5.1. Indication as to 
the class of intercept involved is determirai 
by the location of ringing (either on the 
tip or on the ring) and the condition of the 
11A11 lead. For machine intercept calls, 
ringing will be received on the tip conduc­
tor; for regular intercept calls, ringing 
will be received on the ring c9nductor; for 
trouble intercept. calls, ringing will be re­
ceived on either·the tip or ring conductor 
but ground will be placed on th~ "A'1 lead. 

As the trunk finder passes levels on 
which plugging up line circuits are termi­
nated, ~rotn1d may be momentarily placed on 
lead 11A1 which may operate relay (TBL) 
momentarily. (TBL). will not lock up under 
this condition, however. When the trunk 
finder stops on levels on which plugging up 
line circuits are terminated, (TBL) will 
operate and remain operated locking up when 
relay (SL) .releases. 

Operation of either relay (R) or relay 
(T) places battery on J,ead 11Mn as .a signal 
to the called end and connects relay (ST) to 
lead "PU" to the associated pulse generator 
circuit. Relay (ST) will operate when the 
pulse generator circuit is idle. When relay· 
~ST) operates, ground is applied to lead 
1 ST" as a start signal to the pulse genera­
tor and connects relay (P) to lead 11PLS- 11 

Ground pulses from the pulse generator 
on lead 11PLS- 11 pulses rela~r ( P) which, in 
turn, pulses lead "M11

• A,_ the end of the 
required number of pulses, relay (C) oper-
ates from ground on lead 11e111

, 
11c211

, or "c3•~ 
Relay (C) operated prevents any further 
pulsing by disconnecting relay (P) from lead 
11PLS- 11

, removes gro:.1nd from lead "ST", locks 
to relay (B) operated, and releases relay 
(ST). The 11M11 lead will have been pulsed 
three times for machine intercept calls, 
two times for tr•ouble intercept calls, and 
one time for regular intercept calls. 

6. CALLED END ANSWERS 

When the intercept operator answers 
or the machine announcement circuit is con­
nected, ground is applied to lead 11E" to 
operate relay (E). Relay (E) operates re­
lay (OA) and provides ground for locking re­
lay (B). Relay (OA) operated removes the 
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audible ringing tone from the ring conducto~· 
removes ground from the ringing machine 
start lead, removes the idle line termina­
tion impedance from the repeating coil in 
the associated connecting circuit, cuts the 
tip and ring through to the succeeding cir­
cuit, releases relay (S), provides ground 
for locking (TBL) and locks under control 
of relay (B) and relay (R), (RT), or (T). 
The release of relay ( S) releases relay ( Sl ). 

7. DISCONNECT 

Abandoned Call 

7.11 Regular or Machine Intercept 

If the calling end disconnects before 
the called end answers, relay (SL) will re­
lease from the removal of ground from the 
sleeve and relay (S) will release from re­
moval of battery and ground from the tip and 
ring. The release of relay (SL) releases 
either relay (R) or relay (T) depending upon 
which one of those relais were operated. 
The release of relay (S releases relay (Sl). 
The release of relay (R or (T) releases 
relays (C) and (ST) if the circuit is ar­
ranged to handle more than one class of 
intercept and either of those relays are 
operated. RelB.¥ (Sl) releases relay (B) to 
restore the circuit to normal. 

7.12 Trouble Intercept 

When the calling end hangs up in this 
~case, nothing can happen since the circuit 

is locked in until the intercept operator 
answers. When the intercept operator does 
answer and finds the call abandoned, she 
will disconnect to release relay (E) which 
in turn releases relaf (B). Relay (B) re­
leases relay (R), (RT) or (T) and relay 
{OA) which releases relay {TBL) to restore 
the circuit to normal. 

7.2 Calling Party Disconnect First 

. If the calling end disconnects before 
the called end,· relays (SL), (R) or (T), 
(OA) and (C) will release (if not for 
trouble intercept call). The circuit then 
remains busy until the called end discon­
nects at which time relay (E) releases to 
release relay (B). If the call is for 
·trouble intercept the circuit action is as 
described in paragraph 7.12. 
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DEPT. 2335-MPC-FBB-RI 

Page U 
4 Pages 

7.3 Called Party.Disconnects First 

· When the called end disconnects, relay 
(j;}- releases. If for regular or machine 
infercept, the calling end then disconnects 
to released relays (SL), (R) or (T), (OA), 
(C) and finally, relay (B) to restore the 
circuit to normal. If for trouble intercept, 
the release of (E) will release (B), (OA), 
(R), (RT) or (T), (C) and (TBL) to restore 
the circuit to normal. 

8. MISCELLANEOUS 

Jacks (TST) and (Tl) along with plug 
(Tl) are provided to facili~ate testing 
this ci cult. 

Relay (MB) is a fuse failure make busy 
'relay provided to ground the sleeve and make 
this circuit busy in the event that a fuse 
failure occurs. 

Thermistor (B) and resistor (B) (App. 
Fig. 5) are provided to permit the operator 
to be signaled so that she may answer and 
release this circuit in the event that the 
call is for trouble intercept and .this cir­
cuit is seized but no ringing is received. 
When relay (TBL) operates, ground is con­
nected through a voltage dividing network 
to one side of thermistor (B). After an 
interval required for heating the thermistor, 
enough current will flow to operate relay 
(Sl). Relay (S1) locks to relay (OA) re­
leased, removes the path through the ther­
mistor to allow it to commence cooling, 
release relay (SL) and close battery through 
resistance (B). to operate relaf (T) is 
App. Fig. 6 is provided or (RT) if App. 
Fig. 4 is provided. The circuit is then in 
the same condition that it would have been 
had ringing been received on the tip con­
ductor. When the operator subsequently 
answers, relay (E) operates to operate re­
lay (OA) which, in turn, releases relay 
(Sl). When the operator disconnects, relay 
(E) is released to release relay (B). Re­
lay (B) releases re1ais (T) and (OA), (T) 
releases (C), and (OA) releases (TBL) to 
restore the circuit to normal. In the usual 
condition, the circuit would be seized, 
ringing would be received and relay (S) 
would operate to operate (Sl) before 
sufficient time had elapsed for (Sl) to 
operate through the thermistor. 




