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Issue 1, BT-441152
November 1, 1922,

METHOD OF OPERATICN
INTEROFFICE INCOMING SELECTOR CIRCUIT

Schematic -- Four Party Semi-Selective Ringing =~ Full

System.

Mechanical Power Driven

The requirements for 114-AK, 114-BL and Bl relays shall be chunged to

read as follows:-

CIRCUIT REQUIREMENTS
THE EQQQJUST REQUIREMENTS SHOWN BEIOW ARE FOR MA INTENANCE USE ONLY.

MECHANICAL REQUIRFHENTS

114~4K (a)

The flutter spring shall be adjusted so it will lie approximately

(R) half way between the back contact and the armatwre, when the arma-
ture is in the operated position.

(b} There should be a clearance of .034" between the buck contact and
the flutter spring, when the flutter spring is pressed flat against
the srmatwre and the arm:ture is in the operated position.

ELECTRICAL REQUIREMENTS

OPERATE

Readj. 036 amp.

Test with "Testing Circuit" in offices
in which a testing circ¢uit is furnished
or by connecting 550 ohms + 1% non-
inductive resistance {for 1200 R.P.M.
-20 cyolse.offices} or 700 omms + 1%
{(for 1000 R.P.M. = 16 2/3 cycle offices)
in series with the relay during the
ringing periocd.

NOTES:
volts or over 110 volts.

NON-OPERATE

RELEA SE

Readjo 034 mpe Taest with:
"Testing Circuit™ in offices

in which a testing circuit’

i1s furmnished or by connecting

1165 ohms + 1% non-inductive
resistance (for 1200 R.P.M.

-20 cycle offices) or 1420 ohms

+ 1% (for 1000 R.P.M. ~ 16 2/3
oycle offices) in series with

the relay during the ringing period.

(1) No testing shall be done if the ringing voltage is less than 95

(2) The "TEST" resistances for the 1200 R.P.M. offices are based an a

ringing machine speed of approximately 1200 R.P.M.

{20 cycles)

and A.C. voltage of 95 *o 110 volts.
{3} The "TEST" resistances for the 1000 R,P.M. offices are based on &

ringing machine speed of approximately 1000 R.P.M.

(16 2/3 c¥ycles)

and an A.C. voltage of 95 to 110 volts. _
(4) If the relay fails to meet its test requirements, it shall be read=-

~ Justed to its readjust requirements.

If, after having been read-

Justed, the relay still fails to meet its test requirements, its

adjustment shall be modified until it does meet the test requirements.
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CIRCUIT REQUIRFMENTS
. THE ADJUST UIREMENTS SHOWHN BELOW ARE MAINTENANCE USE ONLY.

MECHANICAL REQUIREMENTS

114~BL (a] There shall be a clsarance of .015" betweams the back contact and
(R} the flutter spring when the flutter spring is lying flat against
' the armature and the armuature 1s in theoperated positim.

{(b) The flutter spring shall bde adjusted 80 that it will lie approxi-
mately half way between the armature and the back contact when
the armature is in the overated position.

ELECTRICAL REQUIREMENTS

OPERATE NOR~-OPERATE ' RELBASE
Special requirements to insure A.C. operation

Readj. 052 amp. Readj. 049 amp.

Test with "Testing Circuit" in Test with "Testing Circuit® in
offices in which a testing cir- offices in which a testing oir-
cult is furnished or by con- cuit is furnished or by con-
necting in series with the relay "necting in series with the relay
790 olms resistance {non- 1140 ohms resistance (noam-~
inductive + 1% for 72-99 A.C. inductive + 1% for 7~88 A.Ca
volts and 30-34 D.C. volts, or volts and 30-34 D.C. volts, or
1040 ohms resistanoe (non~ 1320 ohms resistance (non-
inductive + 1% for 64-80 A.C. inductive) + 1% for 64~80 4.C. °

volts and 42-46 D.C. volts, : volts and 42-46 DsCe vOlts.

NOTE:~ The above "Tost" resistunces are based on & ringing machine speed
of 1100 to 1200 R.P.M. {20 cycles).
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CIRCUIT REQUIREMENTS

'S SHOWN A

OPERATE - NON-OPERATE :  EELEASE

Bl When used with loops having a maximum resistance of 750 ohms

(S} After a soak of approxi- . After a soak of
mately .3 amp. +approximitely J amp.
Readj, +015 amp. ’ Readje 005 ampe:
Test 021 amp. v fest 0087 amp.
%hen used with loops ha.ving' a maximm resistance of 900 ohms. -
After & souk of After a soak of
approximately .3 amp. : approximately «3 amp.
Readje. 015 amp. ReadJ. 005 amp,
Test 019 amp. ‘ Test 00X amp.

Special requirements to meet 48 volt supervision.
When used with loops having a maximum re!iatance of 750 ohms.

After a soak of After a soak of
approximitely .3 amp. approximately .3 amp.
B.eadj..025 ampe ’ Readj. +009 ampe
Test 038 amp. Test 0073 amp,
When used with i‘oops having a maximm resistance of 900 ohms. ;

4fter a soak of approxi- aAfter a soak.of
mately .3 ampe. : approximstely .3 amp.
Resadj. .025 ampe Readj. 005 amp.

Test 034 amp. '~ Test 0073 amp.
ENG.=~CFS—=MM. CHECKED BY: LBS-CWP. APPROVED: J.L.DOW, GeM.Le.
8/11/24
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0 LAl
INTEROFFICE INCOMING SELECTOR CIRCUIT
Schematic ~ 4 Party 3emi -~ Solective Ringing ~ Pull Mechanical Power Driven

‘ System,

_GENERAL DESCRIPTION

1. This circujt is used to establish a comnection mechanically, from a
district, or office selestor, in a local mechsnieal office or from,a sender
tandem center through a final selestor to the salled 1ine, It provides
talking battery to the terminating subscriber and is arranged to automatically
signal any one of four subscribers on 2 four party semi-selective line.

DEIAILED DESCRIPIION

JIBUNK SELECTED

2o The L relay operates when a hunting district or office selestor brush-
es seizes this intedffice trunk from. battery, inner winding, lower outer con-
tast of cam I, upper inner contact of ocam 3, T compensating resistance, over
the tip, through the associated sender circuit, back over the ring, R compen-
sating resistance, upper inner andi lower outer sontact of cam R to ground,

3o The L relay operated is held operated from battery, inner winding,
lower outer gontaet of cam H, make eontast of the L relay, lower inner contact
of cam T, upper inner contact of cam 3, T ‘compensating resistance, over its
operating sircuit as desoribed in paragrpph 2 to ground on the lower outer
contact of cem R, advancing the switch tp position 2 from battery, winding.
of the R magnet, upper outer contact of sam B, make contast of the L relay to

\groundo

RRU3SH SELECTION |

_ t
40 The UP magnet energizes from battery, winding of the magnet, lower
inner contact of cam D, upper outer contast of cam E, make sontact of the L
relay to ground, carrying the selestor brushes upward for brush selection.

50 As the seleotor brush rod moves upward in position 2, carrying the ..
eommutator brush over the ‘A gommutator segments, ground is intermittently . -
conneated to the tip of the fundanental circuit through the upper outer mon-. :
tact of cam T, upper inner contaet of cam 3, T compensating resistance, hold-
ing the L relay operated through the upper outer and lower inner oontacts of .

sam T, but successively short circuiting the sendsr 3TP relay which releases
and re-operates "running down" the sender gounting relays. When suffiolent
impulses have been sent baek to satisfy the sender for incoming brush selesc-
tion, the fundamentil circuit opens in the sender, rcleasing the L relay.
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The L relay released advances the switch ¢ position 3, from battery, wind- -
ing of the R magnet, lower outer contact of cam B, break contact of the L
relay to ground, &and releases the UP drive magnet.

6. The TM mugnet energizeé from battery, winding of the magnet, both
lower contacts of cam I to ground rotating the trip rod for trippine the se~
lestor brush.

7. The 1 relay operates as described in paragraph 2'advgnoing the switch -
to position 4 from battery, winding of the R magnet, upper outer contact of
cam B, make contact of the L relay to ground.

GROUP_SELECTION

8. The UP magnet energizes as desoribed in par. 4, carrying the select-
or brushes upward for group selection. As the selector brushes move upward
in position 4, 2 brush is tripped by a trip finger of the trip rod, causing
the brush to make contact with the bank terminals of the group selected.

9, As the selector switch moves upward in position 4, osrrying the com~
rmutator brushes over the B commutator segments, ground is intermittently
connected to the tip of the fundamental cirocuit through the lower suter and
upper inner contacts of cam S, and T compensating resistance, holding the L
relay operated through the lower outer contact of cam S and thé lower inner
contact of cam T, but successively short circuiting the sender STP relay which
releagses and re-operates, "running down" the sender counting relays. Whem
sufficient impulses have been sent back to satisfy the sender for incoming
group selection, the fundamental circuit opens in the sender releasing the L
relay, advancing the switch to position 5, from battery, winding of the R -
magnet, lowsr outer contact of cam B, bresak contact of the L relay to groumd.

10. The L relay operates from battery, cuter winding, lower outer con-
tact of cam 0, break contuct of the PU relay, lower inner and upper outer con-
tact of cam M to ground, advancing the switoh to position 6 from battery,
winding of the R magnet, upper outer contact of cam B, make sontact of the L~
relay to ground. : ’ ' '

1l. A selector group register operates for pegnonnx purposes when t..
switch reaches position 5 1/2 during its advance, from ground, b oth outer
contacts of cam R, both lower contacte of cam L, break oontact of the PU re-
lay, upper outer oontact of cam N, to the group register oircuit. '
TRUNK HUNTING " -

FIRST TRUNK IDLE
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12, If the tripped brush has made contact with an idle trunk, the L re-
lay releases as the switch advances to position 6, since its oirouit'ia_open
at the upper outer contact of cam M.

FIRST TRUNK BUSY

13, If the tripped brush has made contact with & busy trunk, the L relay
is neld operated as the switch advances to position 6, from battery, inner
winding, lower outer contact of cam H, make contact of the L relay, both upper
contacts of cam I, S terminal of the trunk multiple to ground in a busy final
circuit. The L relay operated in poeition 6, energizes the UP magnet from
battery, winding of the magnet, lower inmer contact of cam D, upper outer con-
tact of cam E, make contact of the L relay to ground,

14, The UP magnet energized cuuses the selector brush rod to travel up-
ward, wiping the springs of the tripped brush over the bank terminals of a
group. W%hen an idle trunk is found as indicated by no ground connected to the
S terminal of the trunk multiple, the holding cirocuit through the inner winding
of the L relay to opened. The L relay however, will not release immediately
since a circult is closed from battery, outer winding, lower outer and upper
inner contacts of cam @, C commutator segment and brush to groumd.

"C" COMMUTATOR

15. %The adjustment of the C commutator brush with relation to the tripped
brush is such that it does not break contact with the C commutator segment wntil
slightly after the holding circuit through the inner winding of the L relay is
opened by the sleeve brush leaving a busy terminal and making contact with the
S terminal of an idle trunk. The UP magnet therefore remains operated and the se-
lector rod continues to travel upwurd, until the brushes are carried slightly
above the center of the trunk terminals, allowing the locking pawl to enter a
notch on the rack attached to the brush rod. At this time, the holding circuit
through the outer winding of the L relay is opened at the C commtator, releas-
ing the L relay. The L relay released, (a) Disconnects ground from the commuta-
tor feed bar G, (b) De-energizes the UP magnet, dropping the selector rod into
place, centering the brush on the trunk terminals; (c) Immediately connects a
temporary busy ground to the S terminal of the selected trunk thus holding it
busy to other munting selectors until the switch advances to position 6 3/4.
This circuit is from ground, both outer contacts of cam X, bresk contact of the
L relay, upper contacts of cam I, to the S terminal of the trunk, (d) Advances
the switch to position 7, from battery, winding of the R magnet, lower outer
contact of cam B, break contact of the L relay to|ground. When the switch reach-
es position 6 3/4 during its advance, a permanent busy ground is connected to
the S terminal of the selected trunk through the lower outer and upper inner
contacts of cam I to the S terminal., During ¢ hunting in position 6 only,

TCI Library www.telephonecollectors.info




( 15 rages) Puge 4,
Issue 1 -~ 3T7-441152
Mey 19, 1921,

the commtator feed grownd is supplied through one of the make contacts of
and under control of the L relay through the lower outer and upper imner
contacts of cam E, which prevents the re-operation of the L relay by the
¢closing of a cirocult between the C commutator brush and segment on aen
overthrow of the selector rod or as 1t drops into place.

16. The L relay operates with the switch in position 7 from battery,
inner winding, both lower contacts of cam T, both Juter contucts of cam 1
to ground and is held operated from battery, immer winding, lower outer
contact of cam H, make contast of the L relay, upper inner contact of cam
G, over the ring to ground in the final circuit and advances the switch to
position 8 from battery, winding of the R magnet, upper outer contact of cam
B, make contact of the L relay to ground.

SELECTION BEYON

17. When the switch reaches position 7 3/4 a circuit is closed from bat-
tery, through the final line relay, over the tip, upper inner contact of cam
F, T compensating resistance, over the fundamental tip, through the associat-
ed sender, back over the fundamental ring, R compensating resistance, upper
inner contact of cam D, upper outer contact of cam E, make contact of the L
relay to ground. The final circuit then satisfies the sender for final b rush,
final :tens, and final units selection and then advances opening the holding
circuit through the inner winding of the L relay, releasing it and advancing
the switch to position 9 from battery, winding of the R magnet, lower outer
contact of cam B, break contact of the L relay to ground.

INCOMING ADVANGE

18, With the switch in position 9, ths L relay awaits a closure of the
fundamental ¢ircuit in the sender. When this is made, the L relay operates
from battery, inner winding, upper- inner contacts of cam E, and D respective-
ly, R compensating resistance, over the fundamental ring, through the asso-
ciated sender, and back to the fundamental tip, T compensating resistance,
upper inner contact of cam S, lower inner contact of cam T,° both outer con-
taots of cam I, to ground. The L relay operated, advances the switch to
position 10, from battery, winding of the R magnet, upper outer contact of
cam B, make contact of the L relay to ground, the A ocam continuing the .ad-
vance of the switoh to position 11l.

19. When position 9 3/4 to 10 is reached during the advance of the
switch, the outer and inner windings of the L relay are conmnected in parallel,
increasing the current flow through the sender to insure the operation of a
sender polarized relay over a long loop. For this purpose, position 10 is
“pass by" to give increased time for thissender polarized relay to operate.
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The circuits are fram battery, outer winding, lower contacts oif oam O, upper
inner and lower outer contacts of cam L, upper contacts of cam R, R compensa-
ting resistance to the fundamental ring, and from battery, inner winding,
upper inner contacts of cams E, and D respectively, R compensating resistance
to the fundamental ring, holding the L relay operated. A4s the switch advances
out of position 10, the L relay wreleases, ’

USED WITH 1200 = 1300 OHM FUNDAMENTAL (. ¥ Wiring).

20, With the switch in positiom 11}, the inceoming awaits trunk closure in
" the district. When this is made, the A relay operates from battery through its
winding, lower inner and upper outer contacts of cam g, upper outer and lower
inner contacts of cam S, over the tip, through an associated district cirouit,
back over the ring, lower inner and upver outer contact of cam R, upper outer
and lower inner contacts of cam P, other winding to ground.

2l. The A relay operated, operates the L relay from battery, inner wind-
ing, upper inner contact of cam E, lower outer contact of cam D, make contact
of the A relay to ground. The L relay operated, is held operated frombattery,
inner winding, lower ocontacts of cam H, make contact of the 1L relay, outer con-
tacts of cam I to ground and advances the switch to position 12 from battery,
winding of the R magnet, upper outer contact of cam B, make contact of the L

relay to ground.
CyLY OR INDIRECTLY ON SENDER T4NDEM CENTER ( M Wiring)

22. The A relay operates in position 11 as desoribed in par. 20, with the
excoption that its operating circuit 1s tlosed through the lower outer contacts
of cam P« The A relay operated, operates the D relay from battery, wihding of
the relay, make contact of the A relay to ground. The D relay operated is held
operated from battery, winding and own make contact, lower contacts of cam V
to ground, and operates the L relay from battery, inner winding, upper inner
oontact of cam E, lower outer contact of cam D, meke contact of the D relay to
ground on cam V. The L relay is held operated, advancing the switch to posi-
~ tion 12 as described in par. 2l1.

23, A8 the switch moves out of position 11 during its advance, the hold-
ing circuit for the A relay at cam P, 18 transferrsd from the lower outer to
the lower inner contact of cam P, make contact of the D relay, winding of the
A relay to ground. 1In case the fundamental circuit is momentarily opened while
the apparctus at & sender tandem center is advancing from a selection beyond
position or in case the A relay "chatters" on a long loop, the A relay, which
is slow in releasing, holds the D relay operated. In case the opening of the
fundamental circuit is prolonged and the A relay releases, the D relay which
is slow in releasing, maintains a circult through its made contuct as des-
oribed in paragraph 22, operating the A relay as soon-as the fundamental eir-
cult closes. , .
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g T ~am—

RINGING -

24, The switch has two ringing positions namely 13 and 14, In posi-
tion 13, positive ringing current is oonnected to the ring brush of the se~.
lector and in position 14, negative ringing ocurrent is connected to the
ring brush of the selector. Stations which are rung with positive ringing
current are assigned numbers which are reached through final trumnks ter-
minating in either group O or 2 on an incoming frame. Stations which are
rung with negative current are assigned numbers which are reached through e
final trunks terminating in either groups 1 or 3 on an incoming frame. The
ringing of stations on the tip side of the -line is cared for by & oross con-
necting and reversing scheme at the ‘distributing frames. The switch stops
in position 13 when the seleotor is on a final trunk so located that the cir-
cuit through the P commutator brush and segment is open, but advances to
position 14 when the selector is on a truuk 80 located that the eircuit through
the P commtator is closed.

25. As the switch advances out of position 11, with the selector in.
group 0 or 2, the L relay releases since its holding circuit from battery,
inner winding, upper imner contact of cam E, upper outer contact of cam D,
to the P commtator brush is opened at the P cormutator segment. The L re-
lay released, operates the PU relay from battery winding of the relay, lower
outer contact of cam N, break contact of the PU relay, lower imner and upper
outer ocontact of cam L, break contact of the L relay, outer contacts of cam
K, to ground., The PU relay operated is held operated from battery, winding
of the relay, lower contacts of cam N, contimuity contacts of the PU relay,
lower contacts of oam J, break contact of the R relay, make contact of the
D relay (M wiringl, or make contact of the A relay (N wiring) to ground, ad--
vancing the switch to position 13, from battery, winding of the R magnet,
upper outer contact of cam O, make contact of the PU relay, upper outer con-
tact of cam XK to ground,

26, With the switoh in position 13, ringing ocurrent for the one beil
code is commected to the line over the R-1 ringing lead, lower contacts of
cam U, winding of the R relay, make contact of the PU relay, outer contacts
of cam G, over the ring, through the called subacriber's loop and sub-set,
to ground. The R relay is marginal and dces not operate wmtil the reooiver
is removed from the switohhook.

GROUP 1 or 3

27. As the switch advances out of position 11 with the selector in group
1 or 3, the L relay is held operated from battery, immer w/nding, upper immer
contast of cam E, upper outer contuot of cam D, P commtator brush and segmont,
through the G comrmutator segment and brush, outer contacts of cam J, break
contact of the R relay, make content ef the D, or A relay to ground.
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28. In this group the PU relay awailts its ground in position 12 through
a piok-up interrupter. When a oircult is closed at the interrupter contacts,
the PU relay’ operates from battery, winding of the relay, lower -contaocts of
cam N, break eontact of the PU relay, lower inmner and upper outer contaot of
cam L, make contact of the L relay, upper outer sontact of cam H, through ,
the pick-up'interrupter resistance lamp, pick-~up interrupter contacts to
ground. -The: PU relay 1is held operated a.dvancing the Mtch to poaition 13 as

described in paragraph 25,

29. When the switch reaches position 13. the L relay is held operated
from battery, inner winding, upper inner aontact of cam E, upper outer contact
of cam D, P commutator brush and segment, G commutator brush and segment, upper
contasts of cam M %o ground, contiming the advance of the switsh to position
14 from battery, winding of the R magnet, upper cuter contact of cam B, make
contaat of the L relay to ground.

I
_ 30. As the switoh mancea out of position 13, the L relay is held oper-
ated from battery, inner winding, lower contacts of cam H, make contact of the
L relay, outer contacts of cam 1 to ground. As the switch advances out Of -
position 13 1/2, the L relay is held operated from battery, immer winding,
- lower contacts of cam H, maks contact of the L relay, upper contacts of cam Ly
make contaet o:r the: PU relay, uppar outer contact of cam K to grmmd. ‘

3l. With tha switoh 11: ponition 14. ringing current for. the two bell eode'
is connected to.the line over the B~2 ringing lead, upper inner. contaot of cam
U, to the ring a8 describad in pa.ragraph 26.

AUDL GN O

32, Ringing: cnment‘ passos through the .02 m,f. condenser, both outer
contaots: of  cam O, winding of the 5 relay, 7-~8 windimg of the repeating coil,
to battery induging an andihld rinqdng tone whieh is tranmittod back to the
calllng nhaoribor. .

|
|

33+ ~When: the receiver is removed from the switchhook at the called sta~ -
tion, the ringing oircult is:c¢losed dack over the. tip, lower ouser contact:-of '
*am F, t0 generator ground.inoreasing: the current flow operating the R: rehyo*‘-
The B relay opsrated, relesses the PU reldy. The R. felay is not nocesmily
slow acting. but 1s lass responsive to alternating than direct current, - W

)

TCI Library www.telephonecollectors.info




( 15 Pages) Page 8,
~Issue 1 - BT-441152
May 19, 1921.

.. 34.° The FU relay released with the switch in position 13, operates . -
the L relay. The L relay operates from battery, onter winding, lower con-:
tacts of cam O, break contast of .the PU relay, lower inner and upper outer. .
‘cpntaots of oam M to grounds The L ‘relay operated, advances the switoh %o
" position 14 from battery, winding of the R .magnet, upper outer contaat of
‘cam B, make contact of the L relay to.groumd..:As. the«switoh: advannes.out
of position 13, the L relay releases, When position 14 is reached, the
switch continues its advance to po;ition 15, from battery, winding of the
R magnet, lower outer -contaat of osu B, braak contact of the L relay to o
ground. «

' V35,. The PU ro'lay, '-rel'aued. _’_m_i-th_ the switch in postt.mdu .1- operates: the-

36e !hn 8 relay oporatu t‘rom ’oattary, '1nd1ng of the relay both outer
contacts of oam G, treak contact of ‘the PU relay, lower outer contact of cam
Gy ring of the line, called subsoriber's loop.and sub~set, tip of. the lize,
_lower outer oomtact of eam ¥ to generator growd. The § relay operated per- -
forms ng useful funotion at this time, dut the repesting coil oiremit is: '
olosed through the subgoribers set, preventing a battery click while the
switgh is rotating through. positions 13, 14, and. 15, When position 14 3/4,
~is reached the lower guter contact of cam F is opened.and the circuit 1s ;
transferred throvgh: the mwpper outer contact of ¢am F, 4-3 winding of ‘the re-
reating. acil to ground.: The L relay operates from battery, inner winding,
upper inner and lqweér outer contaet of oam E to ground. The L relay odper-.
ated, advances the switoh to positiom 16, from battery, winding of the B
mgnet, upper outer contaot of cam B. make ocontast of the L relay to ground

Fe As ,thq. tuitoh advances out of position 15-(a} T™he 8 relay is held
‘operated through the upper outer contact of osey G (b). The A relay is held
operated from battery, through its wimling, upper 1nnor contact of cam O,
break contast of the PU relay, both lower contacts of cam M, upper outer and
lowsr inner- oontact of cam 8§, over the fundamental tip, through the asscoiat-
od diqtrict. ‘back over the fundamentsl ring, lower inner and upper outer
‘eontacts of cam R, lower contagts of cam L, bresk contact of the FU relay, —
inner contasts of cam N, other winding of the A relay to ground (N wiring)

- orr make contact of the D relay, other winding of the A relay to ground (B
wiriag); () fhe L relay is beld operated from battery, imner winding,
uppser: inner- gontact of cam E, lower outor oonta.ct of oam D, make contast of
the A or B relay to ground. - :

38+ The FU relay oporatu in position 16, frcn battery, winding of the
relay, upper contaotl of ocam M, make contact of the S relay to ground. The —
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PU relay operated, transfers the circuit of the A relay as described in paragraph
37, as follows, from battery, through its winding, inner contacts of cam O, make
contact of the PU relay, inner contacts of cam K, 6~5 winding of the repeating"
coil, upper outer and lower inner contacts of cam R, over the ring, through-the
distriet, back over the tip, lower inner and upper outer contacts of cam S, 2-1
winding of the repeating coil, imner contacts of cam J, make contact ‘of the YU~
relay, inner ocontacts of cam N, winding of the 4 relay to ground or make contact
of the D relay, winding of the & relay to ground thus reversing both battery and
ground on the fundumental circult, causing a relay in the assocliated district

to ﬁmction. thus operating the charge relay.

' DISCONNECT 10N

39, Whe'n the receiver is replaced on the switchhook at the calledv station,
the 5 relay releases. The S relay released. releases the PU relay, The FU re-
lay released, reverses battery over the tip and ring, causing the associated ais-
triot to advance and release the A relay. The A relay released, releases the ‘
D relay. The 4, or D relay released, releases the L relay which advanoon ‘the
switch out of position 16 from battery, winding of the R magnet, lower outer
oontact of cam B, break contact of the L relay to ground. The A cam sontimes

the advance of the switch to position 18.

40, When used with 1200-1300 chm fundamentals, if another hunting dis~

“trlet or office selector seizes this incoming trunk, the instant it is re‘leased

by the district or office selector of a preceding connection with the gwitéh start-
ing out of position 16, a circuit is closed from 24 volt battery, winding of the A
relay, inner contacts of cam O, lower oontacts of cam M, upper outer and lower

- immer contacts of cam S, over the fundsmental tip, to the associated sender in

its incoming test positiom, back over the fundamental ring lower inner and upper
outer contasts of cam R, lower contacts of cam L, break contact of the U relay,
inner contacts of cam N, other winding of the A relay to ground. Under this con-
dition, the A relay does not operate and the sender remains in its incoming test
position until this incoming selector reaches position 1, comnecting 48 volt
battery to the fundamental tip through the L relay as described in paragraph 2.

4l. The D magnet energizes in position 18, from battery, winding of the
magnet, inner comtacts of cam T, outer contacts of cam I to ground, The D mag-
net energized, disengages the locking pawl from the selector rod rack and Gauses
the rod to be lowered to normal, re-setiing the tripped brush. With the seleator
rod normsl, the switch advances to position 1 from battery, wimiing of the ‘R mag—
net, lowsr inner contact of cam B, Y brusy and commtator, G brush and’ comut§-
tor, imer contacta of cam C, to ground o i . e

QVERFLOW
42. Should all trunks in a group be busy, the selector while trunk hunting
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in position 6 as described in paragraphs 12, 13, and 14, continues upward
under control of the L relay held operated by ground from the busy 8 ter-
minals until the overflow terminals are reached at the top of the group.

AS the sleeve of the overflow terminal is open, the L relay releases, ad—
vancine the switch to position 7 as desoribed in paragraphs 14 and 15. The
L relay operates in position 7 advancing the switch to position 8 es. d,es-

eribed in paragraph 16.

. 43, As the mtoh advanoes out ‘of position 7, the L relay releases .
since the ring to a final circuit is opened, The L relay released, ocomtin-
ues the advance of the switoh to position 9 as described in paragraph 7.

44, With the switch in position 9, the L relay operates advancing
the .switoh to position 11 as described 1n paragraph 18, but instead of satis-
fying a sender for final seleotions, the sendér overflow relay operates, caus-
ing the district to advance to its overflow position, discomneoting the sepder
and oponing the -fundamental releasing the L relay. If the call has been rout-
ed through an operater, & position lamp flashes, or if routed without the aid
of an opora.tor. a tone is passed back fram the district %o the oalling sub-
scriber. .

4b. As the disvrict circuit advances t0 1ts overflow positlion, trunk
closure is momentarily made operating the A relay as described in paragrapr. 20,
operating the L relay and advancing the switch to poaition 12 as desoribed
for paragraph 21. The 4 relay releases when the district reaches its over-
flow positiom, As the switch advances. out of position 11, the L relay re—.
leases since a oircult through the P oommtator is open. :

46. The 1’0 relay Operatea with the awitoh in position 12, as desoribed
in paragraph 25, and is held operated from battery, winding of the relay,
lower contacts of cam N, make oontact of the PU relay, upper outer contagt
of cam J, both mpper contacts of ¢am M.to ground, advancing the switch to
positien 13 as described in paragraph 25, The PU relay releases vhen,th_e
switch advances fram pos:ltion 12,

47. With the switch in pesition 13, no r:lnsing current is conneoted : -
to the ring, since the PU relay is nmormmal. The L relay operates with the
switoh in position 13, from dbattery, outer winding, lower outer contaot of
cam O, break eontasct of the P¥ relay, lower inner and’ mar outer oontaats
_of oam M to groupd, The L relay operated, advances the switoh to position
14 from battery, winding of the R magnet, upper outer comtaot of cam B, ..
make contact of the L relay to grownd, The advance of the switch releases
the L relay which advances the switoh to position 15, from battery, wind-
ing of the R magnet, lower outer contact of cam B, break contasct of the 1, - _
relay to ground,
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. 48. The L relay operates in position 15 from battery, imner winding,
upper inner” and lower outer contacts of cam E,’ 'to ground advanoing the switch
to position 16 from battery, winding of the R magnet, upper ocuter contact of
cam B, meke contuot of the L relay to ground. As the switch advanoes out of
position 15, the L relay releases, continuing the advance of the switch out of
position 16 from battery, winding of the R magnet, lower outer contaot of cam
B, break contact of the L relay to ground, the A cam contimuing the advance of
distriot to position 18, whoro 1t is restored to normal &s described 1n para-

g'raph 41 ..

49. During selections in position 2, 4, or 6, there are possibilities
that the TP magnet may fail to release. The brush rod then continues upward,
until the X drush makes contact with the X commutator segment at the top of the
bank, Such a condition could be caused by a dirty or grounded commmutator, fail-
ure of the L relay to release, failure of the fundamental to open in the sender,
spring adjustment, etc.

50, When the X commutator brush makes oontact with the X commutator seg-
ment, with the switch in position 2, 4, or 6 and the L relay falls to releuse,
the switch advances to position 3, 5, or 7 from battery, winding of ‘the R magnet,
lower outer contast of cam B, X commtator dbrush and segment, G commutator to

ground, releasing the L relay. During the time the selector rod is moving up-

ward in positiom 2 or 4, the A or B commutator sends impulses back to the sender,
"runhing down" the sender counting relays tor inooming selectors and possibly
for final seleoctions,

51. If the L relay doces not release when the switch advances out of
position 2, 4 or 6, the switch gontinues ite advance to position 12, under ocon-
trol 'of ground through the make ocomtact of the L relay and also through the X

_ commatator, through the upper outer and lower outor contacts of cam B. As the
switoh passes through position 9, battery is conngoted to the fundameptal ring

as described in paragrarh 18, operating the semlar overflow rolay as doscribed
in paragraph 44,

52, If the L relay releases when the switch advances out of poditiozx 2

or 4, it re-operates over the fundamental circuit, closed through the sender in
one of its incoming or final selestion positiomns, advancing the switoch to posi-
tion 4 or 6, the X commutator continuing its advance to position 6§ or 7 In
position 5, the L relay re-operates over the fundamental oircuit, advancing the
switch to position 6, the X commutator continuing its advanoce to position 7,
With the switch in position 7, the L relay operates as described in paragraph
16, advancing the switch to position 8, the X commtator contimuing ites advance
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to position 9. In position 9, the L relay re-operates over the fundamental
oircuit, as described in paragraph 18, advancing the switch to position 11,
operating the sender overflow relay as described in paragraph 44. With the
switch in position 11, the A relay finds a closure through the district,oper-
ating the relay advancing the switch to position 12, in turn operating the
PU relay, advancing the switoh to position 13. The PU relay releases in
position 13, and the L relay operates advancing the switch to position 14,
where the L relay releases, causing the switch to advance to positiom 15,

In position 156, the L relay reoperates, advancing the switoh to positicm 16,
releasing the L relay, the X commtator contimuing the sdvance of the switch
to position 18, where it is restored to normal by the "Y" commutateore. '

B ’ N_TO NDICATOR ("L" WIRING

. 53« This oircult may be arranged to work as an incoming from menual
- keoy indicator by means of ocuttings at oams B, G, and H, and using 12000 = 27
ohm dridged relay supetvision. The operation of this ocircuit when converted
t0 key indicatpr is similar to the full mechanical except on overflow calls.

54, When an inocoming selector working from key indicator goes to over-
flow, the switch advances to position 12, as descrided in paragraphs 42 to
46 I.ncluaivo, the switch eontinping its advance to position 17 from dattery,
winding of the B magnet, upper immer ocsantact of cam B, Z comsmutator brush

and aegment to ground. an i relay (not shown in this drawing), operates over
the trunk and is held operated through the "A" operator's cord ocircuit. When
_position 15 is reached, the L relay operates from battery, immer winding,
-upper inper contact of cam E, lower outor _contact of cam D, make oontact of
the A relay to gnotmd. ‘

- bbe Wnem positiom 17 is raach’ed,' interrupted ground is ‘cl_osod from an
interruptef oirouit, upper lnner contact of cam H, make contast of the L re-
lay, both upper contacts ¢f ocam G, windins of the S relay, 7-8 winding of the.
repeating coil to battery, operating and relessing the relay simultanaously
short oircuiting the 12,00 ohm winding of the A relay (not shown), flashing
the "A" operator’e supervisory lamp. The withdrawsl of the plug of the "a"
operator's cord circuit from the jack of the trunk releases the A relay re-
leasing the L.relay advancing the switoh to position 18 and 1t is restored
to norml an dgscrided in xragraph 41,
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— CIRCUIT REQUIRELENTS

OPERATE NON-OPERATE —RELEASE

i Mechanical Kequirements.

—~ *114-AK (a) The flutter spring should not lie flat agzinst the armature
(R) when the armature is in the operated position.

(b) There should be a clearance of 034" between the back contact
and the flutter spring when the flutter spring is pressed flat
against the armeture and the armaturs is in the operated posi-

tion.

Electrical Requirements.

114-AX Test with "Testing Cirocuit"
(R} or by comnecting 630 ohms
+ 1% non-inductive resistance
in series with the relay dur-
ing ringing period.
Readj. 032 amp.

Test with "Testing Circuit"

or by connecting 1,165 ohms

+ 1% non-inductive resistance
in series with the relay during
ringing periods - —

Read j. «030 ampe

NOTE: The above "TEST" resistances are based on a ringing machine
speed of approximately 1200 R.P.M. {20 cycles} and an 4. .

voltage of 95-110,

Bl (8) after a soak of approximately

2 Volt «3 amp.
Tost «021 ampe.
Read j. <015 aNDe

Bl (S} After a soak of approximately

48 Volt +3 amp.
. : Test ,+038 amp.
T Readj. .025 amp.

After a soak of
approximately .3 amp.
Test «0037 amp.
R‘&djo 005 amps

After a soak of
approximately .3 amp.
Test +007 amp.
Readj. .009 amp.
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NOTE: BRelay to be equipped with'special armature stop.

CIRCU.
OPERATE ON=0

B Tent «»0055 anmpe. Test
144 (A) Readj. +0052 amp. Read j.
Windings

in series

ajiding

(24%101t1

ReadJo 0005 ampe

E526 Test . 0166 amp. Pest
(L) Readj.  +016 amp. Readj.
Inner .
 Winding L

(1000 oMms)

Outer Post «043 amp.

winding

(1000 ohma)

(plece part 163914},

£859 Test «037 amp.

(D) Readj. .035 amp.

E1012 Test +024 amp.

(FU) Readj. <022 amps

Tent

ReedJ..

Tost
B“dj .
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RELEAGE
0033 amp.
- +0035 amp.
Test 002 amp.
R@&dj « 0022 SMDe
«0114 amp.
. 012 _amp.
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CIRCUIT REGUIREMENTS

OPERATE HON-CPERAT EELEASE

p o NOTE: When necessary to readjust this relay, adjust the straight

outside spring of the make - break combination through
which the relay locks to give a contact pressure of at
least 20 grams,

E1525  Test 024 amp. ‘ Test 0038 amp.
(m, Readj. 022 ampe Readjo .004 amp.

NOTE: When necessary to readjust this relay, adjust the straight
- outside spring of the make — break combination through
which the relay locks to give a contact pressure of at
least 20 grams,

. ENG.—~ANB-UL. CHK'D,--CH¥-CWP. 4PPROVED - C. L. SLUYTER, G. M. L.
5b- 8/12/24
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