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CIRCUIT DEBCRIPTION

STER-BY -3TEP SYSTEMS

NO. 1, 3504, 3535A, OR 35-E-G7
LINE FINDER CIRCUIT
200 POINT - 4 WIRE

in Circult Regulremsnts Other Than Those Caused
=5 1 Apparatus

is added to the Clreult
Lay, Fig. 2. The existing

is
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RUUIT DESCRIPTION

1
3D
APPENDIY D
DWG IS8UE 7D
STEP-BY~-STEF SYSTEMS
NO. 1, 350A, 355A OR 35-E=97
LINE FINDER CIRCUIT
¥ 200 POINT - 4 WIRE
e
' CHANGES
D, Description of Changes
’ D.1 Fig. 2 and 11 are modifled to show connection to the Jack
Access Clircult for Automatle Call Through Test Set.
. D.2 HNote 103 1s modified to include 3554 offices for high-sleave
- voltage feature, ;
D.3 Prior to thie lssue, 3508 offices were ATTCo Std.
F. Changes in CD Sections
F.1 Under 4. CONNECTING CIRCUITS add:
4.13 Jack Access Circuit for Automatic Call Through Test Set -
3D~32523-01.
?
BELL TELEPHONE LABORATORIES, INCORPORATED
DEPT 2363»M?C-RJS
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Issus 3D
Appendix 30D
Dwg Issue 7D

STEP-BY-BTEP SYSTEMS
HO. 1, 3504, 355A OR 35-E-97
LINE FINDER CIRCUIT
200 POINT 4 WIRE

CHANGES
D, DESCRIPTION OF CHANGES

D.1 CAD 1 is modified to show connectlions for Noncommon Control
TOUCH-TONE and Common Control Circults,

D.2 1In Circuit Note 103, deleted Fig. 2 from feature "Without
class of service tone, postpay colin trunk operstion or

restriction service”, and added 1t as 2 separate feature under
Line Finders only.

¥, CHANGES IN CD SECTIONS

F.1 Under 4. Connecting Circults, add:

4,11 Converter Trunk - TOUCH-TONE Calling ~ SD-32326-01.

4,12 Register Trunk and Link - 8D-%2353-01 - (Trunk Portion).

BELL TELEPHONE LAPBCRATORIES, INCORPORATED

DEPT 2363-G0-RJJ,JIR.
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CIRCULT DESCRIPTION CD-33015-01
) Issue 3D
Appendix 2D

Dwg Issue 6D

STEP-BY-STEP SYSTEMS

NO. 1, 3504, 3558 OR 35-E-97
F LINE FINDER CIRCUIT
| 200 POINT - 4 WIRE

CHANGES

B, CHANGES IN APPARATUS

B.1 Added
™ 1 KS-14603 L1A, C Resistor, "J" Option
- D. DESCRIPTION OF CHANGES
D.1 Option "J" is added and option "Q" is designated to modify
»%.3.§his circult when the busy sleeve voltage does not exceed
D.2 Circult Notes 103 and 107 are modified to show thils change.
D.3 1In Information Note 301 "If convenlent” and "otherwise
compute sleeve conductor resistance” have been deleted.
D.4  The maximum exteéernal sleeve conductor resistance from
finder bank terminal to holding ground has been changed,
D.5 Information Note 306 has been added.
¥, CHANGES IN CD SECTION
F.1 The working limits under paragraph 2 are:
Pinder Bank Terminal
to Holding Ground
Fig. 2 Filg., 11
Max Busy Sleeve Potentlal o 3y W
f
’ BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT 2363-MPC~RJJ
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CIRCUIT DESCRIPTION

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

LINE FINDER CIRCUIT

200 POINT - 4 WIRE

CHANGES

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  &Added footnote 6 to Fig. 9 in Clrcult
Note 104,

A1} other headings, no change.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2335-AH-FBB-LL

Printed in U. 8. A,
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CIRCUIT DESCRIPTION

CDo33015-01
. v Issue 3-D
' Dwg. Issue 4.D

STEP-BY-STEP SYSTEMS

NO. 1, 3504, 355A OR 35-E-97
LINE FINDER CIRCUIT
200 FOINT - 4 -WIRE

CHANCES
B. CHANGES IN APPARATUS
B.1 Added

A) 634 Resistor 15w (Fig. 11)
(B} 824 Resistor 150w {Fig. 11)
&) H49A Varistor (Fig. 11

D. DESCRIPTION OF CIRCUIT CHANGES

D.1  Fig. 11 modifies Pig. 2 for high
sleeve resistance operation.

D.2.  Changed title to include 35-E-97 of-
fice A&M Only.

D.3 Added to Note 103 "modifleation for
high sleeve operation”.

D.4 . Added Note 108 for 35-E-97 office.

D.5 Revised Note 104 to include Figs. 12
and 13 for 35-E-97 office.

D.6 Revised Note 107 to reflect above
changes.

D.7 Added Figs. 11, 12 and 13 to Options
Used table.

0.8  Revised working limits to show 35 ohms
for max. ext. sleeve conductor re-
sistance for Pig. 11.

All other headlings under Changes, no change.
1. PURPOSE OF CIRCUIT

1.1 The purpose of this c¢lrcult when used

ag a8 line finder 1s to establish a
connection from a calling subscriber's line
to & first selector, a selector pepester or
a trunk circuit. It has & U4th conductor
which can be used for operating s message
register or to provide a class of service
indication to a succeeding trunk. When
provided, the normal post springs can be
used to provide additional indications, to
the succeeding clrcults.

2. WORKING LIMITS
2.1 Pigure 2

The maximum external resistance of
the "3" conductor from bank terminal to
holding ground shall be 13 ohms or the
maxisum busy potential on ths sleeve lead

Printed in U, 3. A.

at the bank terminal shall be 2.4 volts as
measured by any standard voltmeter at least
1,000 ohms per wvolt.

2.2 Pigure 11 (8pecial)

The voltage drop of the sleeve con-
ductor from bank terminal to holding ground
shall not exceed seven volts wmeasured on
the finder bank terminal with any standard
voltmeter with & ninimum resistance of
1,000 ohms per voli, or the maximum re-
sistance between the sleeve terminal In the

finder bank to the holding ground shall be
35 ohms.

3. FUNCTIONS

3.1 To find a subscriber’s line in a group
of 200 lines when 8 call is origlnated.

3.2 To determine whether the calling line
is in the upper or lower bank.

3.3 To extend the tip, ring, sleeve and
"A" or "TR" leads of the originating
elreuit to the succeeding circuit.

3.4 To prevent two calling lines from
being connected to the same selector.

3.5 To place a8 momentary ground on the
line finder bank sleeve terminal when

the Iine 1s found for the purpose of making

it busy and to hold the connectlon until a

grgunﬁ is supplied from the succeeding cir-
cult.

3.6 To advance the atert lead to z suc-
teeding finder, when the finder is in

use or is made busy from the associated se-

lector, trunk circult or test jJack. :

3.7 To open the multiple chain circult
when the finder is busy.

4. COKNNECTING CIRCUITS

When this circult is shown on a key~

sheet, the connecting information thereon
shall be followed.

4,01 Subscriber's Line Circult
SD-32133-01%,

4,02 droup and Alarm Relay Circuit for 1ine
and Trunk Pinders -~ SD-32194-01,

4,03 Selector Clrcult - SD-30200-01%,
4.04 Coin Box Trunk Cireuit - SD-31502-02%,

vPaggrl




4.05 Message Register Trunk Circult -
. SD-32082-~01*,

4.06 Two-Party Message Rate Trunk -
3D~31506-01. .

4.07 Common Number and Class Circult -
8D-31961-01. )

4.08 Switch Trouble Alarm Circult -
. 8D-32239-01,

4.09 Test Circuit for 200 Point Finders -
SD-31456-01%, .

.10 Selector Repeater Clrcult -
SD-31914-01%,

*Typical Circuits
DESCRIPTION OF OPERATION
5. PFINDING LINE

5.1 Low Sleeve Resistance (Pig. 2)

When a call is originated in a line
cireult, a line relay is operated which
applies battery through a second relay in
the line circult to the sleeve lead 1in the
finder multiple. The line relay alsoc oper=-
ates a group start relay in the group and
alarm relay circult which applies ground
to an "A" lead connected to the commutator
segment corresponding to the level which
includes the calling line. his grm? start
relay also applies ground to the "ST" lead
which operates relay "A". A grounds the "§"
lead, opens the release circuit and operates
the stepping relay C. € operates the ver-
tical magnet and steps the shaft up until
the commuitator brush reaches the segment
which is grounded, When this segment is
reached, E operates in series with the secg-
ondary winding of C. This holds C in the
operated position to prevent further step-
ping. E operated, locks and transfers the
locking circult for F from the off-normal
ground to a cireult which is grounded for
each operation of the rotary magnet. E is
made slow in operating %o glve a short time
between the last vertiecal step and the first
robary step to prevent snageing of wipers
due to vibration. The release circuit is
opened by the operation of E to preclude
the release or partial release of the shaft
and reoperation of A before the release of
E in which case the rotary magnet would
energize without the shaft being centered
on any bank level and probably cause Jam~
ming of the stationary dog or snagging of
the wipers on the bank terminals. The
operation of E alao transfers the stepping
¢ircuit from the vertical to the rotary
magnet. The rotary magnet then steps the
shaft around until one of the sleeve wipers
reaches the terminal. which is connected to
battery through the winding of a relay in
the line eircuit. During the rotary step-
ping of the switch, the locking circuit to

Page 2
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B and F 18 opened on the release of the
rotary magnet for the purpose of preventing
a false operation of these relays when the
wipers are steppad over a busy or grounded
"8" or "S1" terminal, in which case a cir-
cult 1s closed from ground at the bank
terminals, through the primary windings of
the B or F and C relays to ground, ‘This
tends to operate spring No. 1 on B or F on
the opening of the circult in the secondary
winding of relay €. If the "3" wiper finds
this battery, B 1s operated in series with
the primary winding of € =ufficlently to
close contacts 1 and 2 ane € is held oper-
ated to prevent further stepping. On the
closure of contacts 1 and 2 on B 1ts second-
ary winding is energized. The relay then
fully operates and locks to the sleeve lead.
The operation of this relay closes the tip,
ring and "A" or "TR" leads through to the
selector, or trunk circult, opens the oper-
ating ecircuit of ¥, opens the release cip-
cult and operates D. The operatlion.of.D.
closes the sleeve lead thrp

selector,
circult;

magnety opens 't
brusgh; - opens the

the Moyt 6?“

and the vértiea 1 o
short-ci it P Wing nis allows
E-to rel The battery is removed from

the secondary winding of C for the purposs
of preventing lts operation on the release
of the finder switch. Battery ls removed
from the vertical magnet to prevent a Palse
operation 1f E releases before C due to the
difference in the releasing time of these
two relays. A 1is made slow to release for
the purpose of holding a ground on the
sleeve lead during the time reguired by the
connecting selector, trunk or repeater cip-
cult to connect ground to the sleeve lead,
If the "S1" wiper finds the battery on the
bank terminal, F will operate in series
with the primary winding of ¢ sufficiently
to close contacts 1 and 2, The closing of
these contacts energizes the secondary wind-
ing and fully operates the relay. The oper~
ation of this relay transfers the "T", "R",
"S" and "A" leads from the "T", "R", fg"
and "A" wipers to the "T1", "R1", "S1" ana
"A1" wipers and alsc closes the circult for
operating B, Upon the operation of B the
circult functions as described when battery
was found by the "S" wiper.

5.2 High Sleeve Resistance (PFig. 11 Spe-
cial)

Resistances A and B provide a poten-
tisl of approximately 4.5 volts at the wind-
ing of (C) to insure release of (C) when
testing a busy line on the sleeve of which
a potentlal up to 7 volts wmay appear. One
half of varistor (A) allews current from a

L
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line c¢alling for a finder to flow and hold
relay (C} while the other half presents a
high resistance to the shunt path through
the other sleeve bank bto the sleeve 5f 3
busy line. Other operations same as Fara-
graph 5.1

6. RELEASE

When the origlnating subscriber dis-
connects before the line 1s found, ground
is removed from lead "ST", and relay A of
the finder releases. This closes a circuit
for energlzing the release magnet. When
the originating subscriber disconnects the
after the line 1s found, the assoclated
selector or trunk circult functions to re-
move ground from the sleeve lead allowing
B to release. The release of B c¢loses a
circuit to energlze the release magnet, D
and F 1f operated, are held until the finder
returns to normal. The purpose of the
secondary winding of D is to hold the relay
operated 1f the finder is returned to nor-
mal at a time when the start lead is ad-
vanced through thils finder circult and has
started a succeeding finder, until the
finder thus started has found the line
circuit,

7. ALL FINDERS BUSY

When all finders are busy the multiple
chain circuit is opened, that is, the cip-
cult from lead "B" to lead "3" Is opened.

8. SWITCH ACTION WHEN START WIRE IS FALSELY
GROUNDED OR WHEN CALLING LINE IS NOT
FOUND

In case of a false ground on the start
lead, or 1f for any reason the calling line
1s not found when the start lead 1s grounded,
the switch will go to the eleventh rotary
step, closing the eleventh rotary step
spring. This connects ground from the VON
springs through contacts of A to the wind-
ing of B, operating same, and then through
the front contacts of B and of the rotary
magnet and of £ to hold the magnet oper-
ated and thus prevent further attempts at
stepping. The operation of B operates D
on 1ts primary winding, releasing A which
is slow to release. D operated releases E,.
A released, releases B since no ground 1is
recelved from the selector. 4 and B re-
leased, relesse the switch but D remains
locked to the start lead as long as the
latter remains grounded, thus extending
the start lead to the next switch. When
all D relays are operated, the chain cip-
cult is opened and the chaln relays in the
group and alarm circult release.

9. TEST JACK

The test jack is provided for making

: routine tests of the finder and also serves

as a means for monltoring on the talking
circult of the finder.

10. WB KEY

The MB key is provided to take the
finder out of sevvice. When the MB key is
operated, the start lead is advanced to
the next succeeding finder and the chain
circult is opened..If the key is operated
vwihlle the finder is off-normal, that is,
while 1t 1s in use on a call, nothing will
interfere with that call, the finder will
remain on the busy line until that call is
completed when the finder will release,

11. RELEASE SIGNAL

Battery for the release magnets is
supplied through a supervisory relay in the
aglarm clrcuit for the purpose of providing
an alarm 1f a finder falls to release., 'This
relay 1is also used for obtalning a peg count
of the number of originating calls.

12, CONTACT PROTECTION

The A network provides protection to
the contacts that make and break the ¢ip-
cult to the stepping magnets.

13. NORMAL POST SPRINGS

13.1 The normal post springs operate on

various levels to perform functions
in varlous combinations as described in
Hote 103 of the drawling. Typical uses for
the normal post springs follow:

13.11 Tone %o Operator

The normal post springs may connect
ground elther directly or through a resist-
ance to the "A" lead to the first selector.
When an operator office trunk is selected,
ground through a resistance causes the
trunk to send one type of tore to the opeap-
ator, while direct ground causes the trunk
to send another type of tone to the oper-
ator. (In any one office all operator of-
flce trunks will send the same kind of tone
for a direct ground, and the other tone for
a reslistance ground.) Absence of ground
will, of course, result in no tone beling
sent, When postpay coin trunks are used,
and the normal post springs supply ground

Page 3
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to make the trunk operative, this ground
may alsco feed forward to the "A" lead of
the firat selector to send tone to an oper-
ator when an-operator office trunk is se-
lected, The."A" bank terminals may be
strapped to ground, or connected to resist-
snce ground to control the class of service
tone sent over office trunks.

BELL TELEPHONE LABORATORIES, INCORPORATED

DEPT. 2336-AH-RCD-KY
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13,12 Access Denled to Specified Selector
Levels

Wnen access 18 to be denled to certain
selector levels from lines appearing on
certain levels of the line finder, the nor-
mal post sgrings are adjusted to connect
ground to the

R8" lead to the firstselector.




