1 UIT DESCRIPTION

STEP BY STEP SYSTEMS
NO. 1 OR 350A
CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL
LOOP DIALING TOLL TRAIN
SELECTIVE OR
1 RING SEMi-SELECTIVE RINGING

CHANGES

h )

B, Changes In Apparatus

B.1 ADDED

1 - 63T, 2000 chm, C resistor, ZN option
B.2 REMOVED
1 -~ K8-8B512, L2A, 75C-chms, K resistor, ZR optilon

D. Description of Changes

D.1 The C resistcor 1s added ecrcss the RON contacts to
permit the operation of E relay on dilsconnect to
revent the reoperation of K relay over i1ts primary winding
on disconnect of toll calls. Alsc, the KS-8512, L2A K
resistor around the secondary winding of X relay shown as
ZR option on Issue 6B 1s removed.

D.2 The C resistor is shown as part of 2ZN optlon which was
added on Issue 34B to prevent rotary overstep.
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CIRCTUIT DESCRIPTION CD-30228-01
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STEP-BY-STEP SYSTEMS
NO. 1 OR 350A
CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL
LOOP DIALING TOLL TRAIN
SELECTIVE OR
1 RING SEMI-SELECTIVE RINGING

CHANGES

D. Description of Changes

D.1 The wiring shown as ZQ option on Issue 35D of

this circuit to provide busy tone over the same
lead for both toll and local operation 1s remcved on a
no-record basls since WECo manufacturing drawings have not
been revised to reflect thls change. The wirlng shown
as ZP option is restored as shown prior to Issue 35D.

D.2 Lead designation LTB is added at Jjack spring 23 to

provide a separate patnh for toll busy tone. The
busy flash lead designation "6C ipm or 120 ipm as Spec."
at Jack spring 23 1is rated Mfr Disec.

D.3 Reference tc optilorns ZP and Z2& is removed from Note 109
and Optlons Used Table.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-MKD-RJJ,Jr.
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CIRCUIT DESCRIPTION CD-30225-C1
ISSUE 6D

APPENDIX 4B

DWG ISSUE 36B

STEP-BY-STEP SYSTEMS
NO. 1 OR 350A
CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL
LOOP DIALING TOLL TRAIN
SELECTIVE OR
1 RING SEMI~SELECTIVE RINGING

CHANGES

B, Changes in Apparatus

B.l ADDED
1 K8-85812, L2A, K vresistor, option ZR,

”~

C. Changes in Circult Regulirements Other Than Those Caused by
Changes in Apparatus

1

.1 Current flow requirements are added for secondary winding
of X relay in parallel wilth K resistor,

<2

D, Description of Changes

D.1 The K resistor, option ZR, 1s added around the secondary
winding of the K relay to insure its release when option ZN
is provided.

D.2 Note 118 1s added to cover the use of optlons V and ZR
wnen option ZN is provided,

D.3 Reference to option ZR is added to Note 109 and‘OrtiOns
Usegd table.

ZELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2263-MKD-RJJ, Jr
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STE] -BY-STEP SYSTEMS
NG. 1 OR 3504
CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL
LOOP DIALING TOLL TRAIN
SELECTIVE OR
1 RING SEMI-SELECTIVE RINGING

CHANGES
B Changes in Apparatus
B.1l EMOVED
1 - 63L, A Resistor - ZP Option

. Description of Changes

-
return of

busy flasn

o the toll operavor is shown .as
option ZP and razted M{r Disc, replaced by return of busy
cone 2Q option which is AT&TCo Std.
D.z Reference to opticns ZP and Z2Q is added in Note 109 and
Options Used table.
D.3 Replaced by SD-31739-01 i1s added in the tltle Dbox.
BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2353-MKD-RIJ Jr,
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CIRCUIT DESCRIPTION CD-30228-C1
ISSUE 6D

APPENDIX 2B

DWG ISSUE 34B

STEP BY STEFP SVSTEMS
NO. 1 OR 350A
CONNECTOR CIRCUIT
COMBINATION TOLL AND LOCAL
LOOP DIALING TOLL TRAIN
SELECTIVE OR
1 RING SEMI-SELECTIVE RINGING

CHANGES D.3 The 197GP swltch, ZL optilon, 1is
replaced by the 197HR switch, 20
=} Changes in Apparatus option, to provide RON springs.
3,1 SUPERSEDED SUPERSEDED EY
D.4 Reference to options ZM, ZN, Z0
1Z7GP switeh 197HR switch and ZL 1s added to Note 109 and
{71, option) {Z0 option) Options Used table.
C. Changes in Clrecult Regulrements Other
-nen Unose Laused oy Changes 1n Apparatbus D.5 FPormer Equipment Note 201 is re-
numbered Note 202 and a new Note
2.1 & noneoperate current flow reguirement 201 is added. Note 203 is added.
cf 115 ma for test and readjust is
speciliiied for the double dog of the switch,
D.6 Note 116 is added.
C.2 On Page 1, Test Note 2 1s deleted. It
formerly read: Double dog shall not
operate, F. Changes in Description of Operation

D.3. On Page 1, Test Note 10 formerly read:

RLS springs 1-2 shall break. ®,1 In the first sentence of second
paragraph under 13.2 add after "of
D. Description of Changes relay K " the followlng: with W option.
D.1 Option ZN 1s added to cpen the original
cperating path for the roiary magnet F.2 Add as third paragraph under 13.2
and £ relay to prevent rotary overstepping the Tollowing:

after the units diglt has been dlaled. The
former wiring is shown as ZM optlon which

is rated Mfr Disc. With ZN option, the orliginal oper-
ating path for the rotary magnet and
0.2 Option W ig rated Mfr Disc, and the E relay 1s opened to prevent rotary
rating ¢f coption V 1s changed from overstepping after the units diglt has
LT Lize. to AT&TCo Std. been dialed.
BELL TELEPHONE LABORATORIES, INCCRPORATED

DEPT 2363-MKD-RJJ,JR.
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CIRCUIT DESCRIPTION CD-30228-01
Issue b-U

appendix 1-D

bwg, Issue 33-U

STEP BY STEP SYSTENMS
NO. 1 OR 3504
CONNECTOR CIRCUIT
COFMBINATION TOLi AND LOCAL
LOOP DIALING TCLL TRAIN
SELECTIVE OR
1l RING SEMI-SELECTIVE RINGING

CHANGES D. DESCRIPTION OF CIRCUIT CHANGES
Z.  CHALGES IN APPARATVUC .

vy v APPARATLL D.1  Circuilt Note 109 is changed Lo show
- . . . ¥ i K as standard
5.1 superseded Superseded by the rating of option ZK as sta

and reference to ZL 1s edded. Option b is
rated Manufacture Discontinued.

1775 Switcn, 197GP Switen

(£ option) (Z1L option)
and F3318k switch U.2 The rating of this circuit is changed
formerly shown zs to A&M Cnly. Pricr to this issue 1t
part of ZK option was rated AT&TCo Standard.
K5-B512~1kC K3-8512-12C
resistor (R1) resistor (R1)

D.3 FEguipment Note 201 is added.

L THOCE ADDS - S o Y Db Option X, joint control feature on
Rg&g;WGVF” APPARATUS ' release on connectors 1s rated
TR ASTAsELY Manufacture Uiscontinued.

C.L  The 221CK {C) relay and the 22107 ()
rela; were shown as L option, All other headings, no change.
Boli TZLEPHONE LABORATORIES, INCORPORATED

DEPT, 2335-MKD-FRB-RJ
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CIRCUIT DESCRIPTION

Ch=30228-0L
lgsua 6-0
Ineg. Iszue 32-D

STEF-REY-5STEFP SYSTEM
no. 1 R 3504
COMNECTOR CIRCULT
COMBINATICYH TOLL AMD LOCAL
LOOF DIALING TOLL TRAIN

BELECTIVE

OR
1 RING SEMI-SELECTIVE RINGING

CHANGES

f. CHANGEDr AND ADDED FUONCIIONS

A.l A eireult arrangement providing aute-

metic disconnect of the called papty
ani Tolease of the soAfpsator and the s=witeh
train when the gelling party fells to hanp
wh o losal salls f8 added.

5, CHAMGES IN APPARATUS

G Switeh [ZX G;ﬁ'in"i
J-:t: Resister (Rl

0.l Option ZK is added {for wse om local
ealls in office: where release of

connestor 15 under eonirel of calling

party and sutomatic disconneet on calling

2. WORXING LIMITE

Limite are Tor gingle affice Areas.
gee key sheets.

party holds is reguired. Optlen ZJ shows
Tormer wiring.

D.2 Cption IX is rated "Previsiecnal.”

D3 A lead desipnmted SAUT. DISC,"
connesting to Switch Trouble Alarn
Clkt. is added.

(AL Aeference to optlons EJ aad ZK 1s
added te Notes 109, 115 and the op-
tilons used table.

D% Note 106 ismted "MIr. Disc.™ The
information is added to Note 115,

All other headings under Changes; no
change .

1. PURPOSE OF CIRCUIT

1+l This clreult 1= us=ed for extending
# call from e toll or Lloeal Belee-
tor o a subscriber®s line.

For milti-ofiice areas, and for operator puleing,

b5 ¥. Min. LB V. Mis.
Called S5ts. Called Sta.
e EE%EE From Sub. Es%ng From Eu'hE = L
or Adj. 2 i EE:E adt.H
Hf.}apgr.:.cnt. TSl 1200w 1100e 1000 1LO0w Bt 1500m 14008 111%: 1500w
H;::; Ext.Cikt. BS0m 100 L300 1000w  1bH00w 1000 1500m 1500p L11%e 1500w
D!l

Max. Ext.Ckt. LOOGn 14006 1h00m 10000 ThO0wm

ax. Lxt 11150 1500w 15000 1115 1500w
Mn, Ias.
:r-g:, ns 150000 15000 15000 1 50000:
* When using 1000w loop - Ieak B in poles t
.y When in puls test t.
e -..."w Es.ling 1200w loop - Leak & in pu:fnf test i:t.
Wnen usigg 1400w locp - Leak & in rulsing test aet,
Frionted 1r U, 8. A. Kt

stevel telephonepionesr.net
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CD=-30228-01 - ISSUE 6-D

Trippling Ranges

Type of Ring- Ringing Int -Tval Silent Cade §add Ext.ggt. Loop For
ing and Voliage interval of . “Tri%pin% N
District No. 1 No. 390A _Voltage (F) Relay -Option pating AdJ.'A T P Y B
(1) 72-88 OR 45-52 2223 ZE Std;{l) 103w - 100w
AC~DC 84-88'"‘ac b+ 88 AC
& & . -
45-52 DC = 45-52 DC  48-52 2223 58 stall) 1w - 15000
sea (L) { 1400w
72-88 OR  L45-52 2227 ZE  Std.T! 103 w - 1
sup. Tube 84-88(1)xc 8.-88 ac uB-52 2223 zE stall) 1w - 1500w
tW-E-P- & ) & (3 . 222J ZE H..D- - 1.‘500:3 -
3740 pc® 3740 pc? 60-75 222K OR 2C B A & M - 1500w -
' 222L ZD
& @) gﬁ-% OR 222K ZC
Sup. .In- -88 ~88 AC
verted 42A & @ & 3 60-75 OR OR 4 &M 1940w
and Tube 37-40 DC 37-40 DC 222L ZD
. 80(-2) g-gg OR 222K 20
Sup. 424 76— AC -88 AC
lav. 423, & & 60-75 OR Boaan 300w
and Tube 4246 DC 37-40 DC 222L YAy}

(1) 72-88 AC & 80-88 AC are A & M in No. 1.
(2) 64-80 AC & 72-80 AC are also A & M in No. 1.
(3) 64-80, 72-80, or 76-80 AC & 42-46 DC are also A & M in No. 1 and 350A.

3. FUNCTIONS 3.73 To reverse battery to the calling

line when the called subscriver
3.1 To differentiate between local and answers.

toll calls.

3.7% To provide a supervisory signal if
3.2 To select a lipe as determined by one subscriber disconnects before
the pulses received by it. the other.

3.3 To remain operated until both the 3.7
calling and called subscribers have
disconnected except when used as a local

To supply the calling and called
ends with transmission battery.

connector and with prepayment coin sub- 3.76 To automatically disconnect the
scriber's lines operated on the basis of calling lipne after an interval of
coin deposit before receiving dial tone. 12 to 30 seconds on calling party holds,

permitting release of connector and freeirg
3.4 To test busy while so held. called line.

3.5 To return audible ringing tone to 3.8

The following functions apply when
the calling end.

used as a toll connector:

3.6 To trip machine ringing when the 3.8

To cause the operator to receive
called party answers.

the line busy Tlash if the line
dialed is busy.
3.7 The following functions apply « :on

used as a local connector: 3.82 To extend the trunk free of trans-
mission obstructions to the line
3.7 To return busy tone to the ealling seized.
subsecriber when the line selecied
is busy.

3.83 To cause the operator ¢ be sig-

palled when the line has been
3.72 To start machine ringing as soon seized.

as the line selected is scized.

Page 2
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CD-30228-01

3.84-

To start machine ringing under con-
trol of the toll operator.

L, COKNWELTING CIRCUITS
when this circuit is listed on a key

sheet the coanecting information thereon
should be followed.

L.l Local Selector SD-30200-Cl.

L,2 Toll Selector SD-31179-0l.

L3 Sel. Bank Multiple Circuit
SD~-32123-01.

L., Connector Bank Multiple Circuit
SD-32128-01.

L.5 Subscriber Line Circuit
SD~-32133-01.

L,6  Intercepting Trunk Circuit
SD-31237-0L.

L.7  Switeh Trouble Alarm Circuit

SD-32045-01.
DESCRIPTICN OF CPERATION
. SEIZUR

5.1

)

[
fmt

oca

When this connector is seized by
a local selector a loop 1s extended
across the incoming local tip end ring
ieads which causes relay (A) to operate.
Relay (A) when operated operates relay
(3) which places ground upon both the
local and toll sleeves for a busy
condition and to hold operaied the
preceding switches and also prepares the
vertical stepring circuict.
5.2 Toll
when this connector is seized by a
toll selector a loop 1s extended across
the tell tip and ring and ground is
connected to the toll sleeve lead. The
loop across the tip and ring causes re-
lays (H) and (A) to operate in series.
The ground upon the toll sleeve is
transmitted through the back contact of
relay (J) to the toll control lead. Re-
lay (B) operates and when the shaft is
stepped off normal locks to ground on
the sleeve. Reley {E) also opens the
supervisory No. 1 circuits. Relay (4)
and (B operate as on a local selector.

6. VERTICAL STEPPING

As the dial returns to normal on
the first digit, relay (A) respords to
the pulses, clcsing the circuit ihrough
relays (C) and the vertical magnet in
series. Relay (C) and the vertical

telephonecollectors.info

ISSUE 6-D

|91

magnet both operate. Relays (B} and (C)
are slow to release and do not restore
on dial pulses.

7. PREPARING TO RECEIVE SECOND DIGIT

When the dial comes to rest at the
end of the first digit, relay (C) re-
stores, transferring the stepping eir-
cuit from relay (C) and the vertical
magnet to relay (E) and the rotary magnet.

8. ROTARY STEPPING

When the dial rotates back on the
second digit, relay (E) and the rotary
magnet operate in parallel. The rotary
magnet steps the shafl and wipers around
until the wipers comé in contact with
the line dialed. When the pulses of the
digit cease, relay (E) restores,

$. BUSY TEST

If the line dialed is busy there
will be ground upon the sleeve. lead "S",
which before relay (E)} is restored, will
cause relay (G) to operate. When relay
{E) restores, the operating circuit for
relay (G) is transferred to a locking
circuit thrcugh the front contact of
relay (G) to ground on the (B) relay.

10. CONNECTION HELD
10.1 Loecal. Joint Control ¢f Rzlease.
"xX" Wiring.

If the call is from a local sub-
scriber, the calling subscriber, as
long 23 the receiver is off the hook
holas relay (A) operated. The called
subscriber holds relay (D) in the same
manner and relay (F) is therefore held
and the switeh does not release., I,
however, the calling subscriber hangs
up first relay {(A) releases causing re-
lay (E) to be momentarily operated
thereby removling ground which is sup-
rlied through the front contact and the
primary winding of relay (X) to the in-
coming sleeve lead. This permits the
preceding switches to restore. Ground
is replaced on the sleeve lead by the
operated (D) relay as soon as relay (E)
restores in order to make the switch
test busy to other selectors seeking a
trun¥ in this group. When the called
party hangs up relay (D) releases al-
lowing the release of relays (F) and (X)
and the switch.

10.2 Loceal.

Calling Party Control of
Release.

"Y' and ZJ Wiring.

When the calling party hangs up
relays (A) and (B) release. The release
of reiay (B) allows the release of re-
lays (F) and (X) and the switeh.

Page 3
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10.3 Local. Automatic Disconnect of
Calling Line on Calling Party Hold.
Y and ZX Optlons

If the calling party falls to replace
his receiver on hook after called party
disconnects releasing the (D) relay, with
4K option pravided the connector is auto-
maticaily released after an interval of
12 to 30 seconds. Ground over lead
"Aut. Disc." through a break on (H) a
make on (F) a break on (D), resistor (Rl),
VON springs, (RLS) magnet to battery,
causes (BLS$ on its first step to open
a pair of springs to release (B). (B)
released permits the preceding switches
to restore and open the ioop to release
{A)s The release of (A) fully operates
the (RLS) magnet, returning the copnector
to pormal. - ’ '

10.%  Toll

If thé call is from a toll board,
cground is maintained on the sleeve lead
by the transmission selector. While the
‘called subseriber's receiver is off the
hook, the transmpission selecter functiocns
to hold ground upon the sleeve lead, making
this. conngctor test busy, and also prevent-
ing it from releasing.

1i. RINGING TONE

When ringing current is being ap-
plied to the called line, a small por-~
tion passes through the .O4% mf condenser,
which serves to provide an audible ring-
ing signal to the calling party.

12. RIRG TRIP

vhen the called subseriber answvers,
relay .(F) 1s energized through its primary
winding sufficiently to make 1ts No. 2
contact. Its operation is completed
through the secondary winding. Relay (F)
operated transfers the subscriber's line
from tbhe ripging to the talking position.

13. OPERATION AS A LOCAL CONNECTOR
13.1 Busy

wWhen the called line is busy, relay
(G) is operated as previously described,
and closes the busy tone to the truni
which is transmitted back to the cal’"ng
subsecriber.

13.2 Cutting Through To The Called Line

If the line dialed is idle, the (X)
relay operates over 1its primary winding
sufficiently to make its 1B and 2B con-
tacts from battery over the slesve from
the called line circuit. Relay (K) then
fully operates over its secondary winding.
Relay (X) locks over its own contacth,
opeas the rotary and release magnet cireouiis

Page 4
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extends the tip and Ting to the called
line and places a direct ground on the
called line sleeve.

: The battery to the secondary winding
of relay (K) is supplied through the
rotary magnpet, to prevent the operation
of relay if 2 pulse is transmitted to

the rotary magnet by an irregular opera-
tion at the ¢alling station after springs
1B and 2B have made and before springs

3T and 4T have broken. If relay (X}

were permitted to operate under conditions
described in the foregoing 1t might re-
sult in the calling party cutting in on

a2 busy connection.

13.3 Hachine Ringing

When the line is seized, relay (K)
cperates, extending the subscriber's
line to relay (F), and closes ringing
current to the called line.

13.4 Reverse Battery Supervisian

Wnen the called subseriber removes
his receiver, relay ¥ operates as describal
in par. 12, in turn operating relay (D)
operates, reversing the battery to the
calling line. This reversal serves to
give PBX or other trumk supervision when
the called subseriber has ansvered, or
to colliect coins on coin box lines, or
to operate the register on message rate
lines.

13.5 Talking

The calling party receives his
transmission battery through relay (4},
the called party through relay (D).

14, OPERATION AS TOLL CONNECTOR
i4.1 Busy Indication

If the line dialed is busy, there
will be ground upon the sleeve lead
which will cause relay (G) to operate.
When relay {E) restores at the end of
the second digit, relay (G) will be
locked through its front contact to
ground on (B} relay. Relay (J) will
operate when relay {(E)} restores from
ground on the sleeve lead of Toll Selector
to battery through the rotary maguet.
Relay (J) in operating removes the ground
from the toll control lead apd transfers
the busy lead from the busy tone to the
busy flash. Relay (J) also transfers
the toll trunk from relay (A) to the
leads of the (F) relay. Relay (&) re-
mains operated by having ground placed
upen its battery winding through the
500 ohm resistance. The ground inter-
ruptions applied to the ring of the toll
trunk serve to cause the toll operator's
supervisory lamp %o flash as an indica-
ticen to the toll operator that the line
dialed is busy.
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selector free from 211 transmission
. ocstructions.
If the line dialed is idle, relay
(¥) will ozerzte, opening the rotary and
relesase magnel and busy test circuizts, .
and extending the tip and ring to the 15. SUPFRVISORY NO. 1
called line. The (X) relay also places
a n e slzeve of the line, locks If the called station disconnects
ieat, and places battery before the calling station a path 1

ough ihe rotary magnet on the relay (J). closed through 2 back contact of relay
nelay (J) Operatas, removing relay (A) (D) and front contact of relay (F) ;0“
from the tir and r;ng o’ the toll trunk, operauing a superv*sory 51gnal.
crovides holdirng cir cuz “t for relay (A) and
extendés the tip and ring of the toll tTrunk 16. SUPERVISORY. NCO. 2
through %c the czlled subscriber’'s line. :
relay (J), in operating, also removes If the called station remains on
ground from the toll control lead whlch the line after the calling station-has
causes the transmission selector to func- disconnected with "X wiring, relay (D)
“ion to cause the cord to be transferred

DN

will remain operated and upon the re-
lease of relays (&) and (B) a circuit
toll operator's will be closed through the front con-
light as a tact of relay (D) for operating a super-
hac been visory signal.

17. TEST J&CK

By means of the test Jjack this cir-
cuit may be operated either as a local or

to the cord C,L"C‘Jﬁ*

1 rulse, relay toll connector in the manner just deseribed.
4 on the sleeve It is also used for busying the circuit
n (H) and (C) when it is ocut of order and for otherwise
en Locxs To ground facilitating maintenance conditiocns, Cer-
lead. When *hc toll tain jack springe of this circult are
r alled subscriber djusted so that ground will be connected
grom from the toll control to the local and toll sleeve leads as a
lead, thereby allowing relay (F) to re- busy indiecatlion whenever the switch is
le%se and start machine ringing. Relay reaoved Irom its position.
¥) will operate when the called sub- o
écr;oer *apovcs his receiver and trip 18. CONTACT PROTECTION
ring

The contact protection unit (C) is
used to ;r@tecu contacts which operate the
stepping magnets. Contact protection (B}
is used to protect the contacts which

ition with relays open the circuit for ringing current =2t

; the subscriber's the time ringing is tripped.

ransmission ;

VCORPORATED

DEPT. 2336-45-RCD=-RR
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