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3 Clalms

- The present invention relates to telephone sys=

tems and more particularly to reverting - call
party line circuits for use 1n automatlc tele-
phone systems.

This is a division of United States P&tent I*-Io |

2,567,650, issued September 11, 1951, the inven-
tion covered thereby being asmgned to the same'
assignee as the invention described therein.

It is an object of my invention to provide 2,
new and improved multi-party telephone 8ys-
tem incorporating new and improved reverting
call circuits.

GENERAL DE SCRIPTION

1In accordance with my invention, there'i_s pro-
vided a system employving step-by-step switches
for line finding, each line finder being directly

10

15

associated with a selector to form a finder-selec-

tor link or combination. There is illustrated
herein a 1000-line system and there is provided
a suitable number of finder-selector "links, as
twenty, for example. There is provided an al-
lotting circuit for pre-selecting an idle link for
the next initiated call.
rate of handling calls, the allotter has duplicate
relays for all functions, thereby constituting a
dual allotter in - which each half is normally
brought into action by half of the lines, there
bheing, for example, 50 lines as&gned t0 each al~
lotter.

tain conditions. |
After the line ﬁnder selector link has selected
the calling line, the selector is caused to hunt,
upon the dialing of the first digit of the called
number, to select an idle connector in that group
of connectors designated by the first digit. After
selection of the connector, second and third
digits are transmitted to cause the connector
step-by-step switeh to move to a
respondmg to the called subscriber.
Line circuit—In connection with a system

such as that described herein, there is provided

a line circuit at the terminating, as well as at
the originating, end of each call. The line cir-
cuits are arranged to supply ground over a start
lead to initiate operation of the allotter; to mark

‘the position of the calling line in the banks. of

the finder step-by-step switeh: to transmit all

links busy tone to a subscriber when all of the

finder-selector links are in use: to transmit coin

box tone to a manual operator when the system
is so arrangad: to prevent the indefinite holding. -

In order to increase the -

position cor- -

20

- idle link upon completion of a line

above, i1s employed to find the calling line.

Divided and this apphcatmn June 21,

5

equipment after a period of time determined by

common timing equipment; and also to eliminate
the line, start and marking grounds on terminat-
ing calls in order to prevent the unnecessary use
of the line finder-selector links.

Line finder—The line finder, as mdlcated-
In
addition to this primary function, the line finder
is used to attach the tip and ring conductors or
leads to the calling line; to conduct a. busy test

- 10 prevent cutting through metallic connections

if a connector has seized the calling line- during
the process of line finding; to cut tip and ring

- conductors through to the connector on a metals
lic basis if the busy test is successful:

to recycle
the allotter if the line finder fails to stop in
either direction of motion of the. step-—'by—step
switch; to provide trunk call identification to

‘succeeding circuits; and to provide direct .con-

trol of all links busy and link test marking paths |
to the allotter. 'The line finder may be provided
with means for dlscrlmmatmg 1estrlcted calhng
levels and timed calling levels.

Allotter—The dual allotter, as stated a,bove

serves primarily to contrel the operation of a
pre -selected line finder and to bre-select a,nother
inding op-
eratmn The allotter is also used to pre- -impulse

- 'the selector associated with the idle line finder
Prowsmn is made for transferrmg a,11: |

the lines to one-half of the a,llottﬂr under cer- :

when the allotter is energized; to drive the line
finder in whatever direction is necessary to at-

~ tach the finder-selector link to the calling line:

)
Wil

40

50

“of a line finder and selector combination when

- a permanent fault appears by disassociating or

locking out the faulty lme from the sw1tch1nﬂ'

bb

to drive the line finder in one direction only to

attach the link to a calling trunk as dlstmﬂ‘ulshed
from a calling subscriber’s.line; to recycle if the

line or trunk is not found Wlthm o prescribed

time: to tra,nsfer functmns so that one side of

the - allotter can carry the entire load of the

line group in case of trouble or in case all links |

normally served by the other side become busy:
to operate peg count meters: and to return. the

all links busy tone when reqmred |
Selector —The. purpose of the selector clrcult.
as indicated previously, is to select a group of

- connectors under the dlrectlon of the dial and

hunt automatically for an idie trunk in that
group.. In order to accomplish ifs purpose, the .
selector is caused to repeat the dial pulses re-
ceived from the calling party in order to select
the desired group of connectors, to hunt in the
selected group for an idle trunk in the level se-

lected by the dial, and then to establish a con- -

nection to the succeeding switching equipment.
There may also be provided provisions for digit
canceling, digit adding, pérmanent time release
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and the transmission of link idle and link busy
indications to the allotter.

Connector.—The prnnary functmns of the con-
nector are to select a subscriber line and to es-

tablish ringing of the desired called station un-
The con-

“der the control of the -calling party.

4

 ing feature is utilized, the parts shown in ree-

ot

nector may be of various types depending upon

the kind of service which it may be called upon

to perform, such as party line ringing of either .

the harmonic or code type, P.B.X trunk huntm

conversation timing from one or. bOoh ends of

the system and revertive calling.

10

P.B.X trunk hunting allows the asmgnment of'

- successive numbers to a business establishment,
iciently

or the like, whose telephone needs are su
great to justify the assignment of twa or more
consecutive telephone lines, in which case, the
connector tests the lines in succession until a

tangle F are included and wiring “C” 1Is used
instead of “D.” If dual timing is made part of
the system, wiring “D” is used, but if thls serwce

is not prowded wiring “W” is used.
~ Step- by- step swﬁtoh
It is believed that a complete understandmg of

- the principles of my invention requires not only

an explanation of a complete telephone system,
but also a description of a suifable step-by-step
switch. 'There is illustrated in Fig. 1, a switch

- specially adapted.for use in the system embodying

my invention and known by the trade name “XY”

switch. This switch derives its name from the
“fact that the wipers or contact brushes, during

- mavement to a desired position, traverse first in

free line is found. Normally, when the first

line is called, testing begins over the entire group.
Provision may be made, as for night service, for
example, such that if any line other than the
first in the group is called, that line only is
tested. This feature allows the listing in the
telephone directory of all telephone lines, eXcept
the first, as night lines for particular individuals
whereby at such tunes they rece.we the benefit
of individual line service,

Further objects and adventages as well as &
detailed understanding of my invention will be
apparent from a study of the following descrip-
tion when read in connection with the drawings
in which Fig. 1 llustrates the basic features of a

step-by-step switch which may he used to carry -

out the principles of my invention, Fig. 2 is a

chart showing the relationship of the -various

figures of the drawings and which enables a com-~
plete wiring diagram to be assembleqd if the vari-
ous figures of the drawings are placed in the in-
dicated locations, Fig. 3 illustrates the line circuit
of my system, Pig. 4 depicts the finder switch and
associated circuits, ¥igs. 5 and 6 illustrate the
various component parts of a selector embodying
the principles of my invention, Figs. 7 and 8 and
9 show a connector circuit illustrating the prin-
c:.ples of my invention, Fig. 10 shows a terminat-
ing line circuit, Figs. 11, 12 and 13 illustrate a
dual allotter for use in the system described here-
 in, Fig. 14 illustrates equipment which is common
to the system, Figs. 15 and 16 illustrate an alter-
native reverting call circuit and Figs. 17 andg 18
illustrate modifications of features of the circuits
shown in Figs. 4, 11 and 12 and Figs, ‘7 8 and 9
respectively.

“With respect to Figs. 5 and 6 relatmg to the
'seleotor it is desired to point out that if perma-

nent timing lock-out is to be employed, the equip-

ment within the dashed rectangle marked with
the numeral B is used, but if the lock-out feature
is not desired, the ground connection indicated

“within the dotted rectangle C is substltuted At~

‘tention is also called to the dashed rectangle D

which is used if digit adding functions are re-
quired, in which case wiring “M” is used. If digit
adding is not employed, rectangle D is omitted
and wiring “N”* is substituted. -

Referring to the connector, 111ustrated in Flgs
‘T 8,and 9, a number of alternative provisions are
made. If directory number revertive calling is
employed, the apparatus shown within the deshed
rectangle E and “D,” “W,” and “X” wiring is
- used, but if the special revertive call circuit illus-

trated in Figs. 15 and 16 is furnished, the parts

shown within rectangle E are omitted and “D,”

“W” and “Y” wiring is used. If the trunk hunt-

20

30

a, primary direction and then in the same plane

“but in a secondary direction at right angles to the

first direction, which, in the right-hand rectan-
gular co-ordinate system are X and Y directions,
respectively.

‘There is provu:ied a carrlage { whxoh makes the
primary and secondary steppmg movements and
has a set of contact brushes oomprlsmg two palrs
of wipers 2 and 3 mounted on it for tip, ring,

_sleeve and hunt connectmns respectively. These

wipers are bifurcated, employing twin contacts
that make connectlon directly onto bare wires
which run in banks behind the switches. . The
bare wires may be arranged in molded frames
which may be rigidly mounted to the cells Whlch

| inn turn hold the switches.

40

The carriage is driven by the cog roller or -

tubular shaft assembly 4 whloh slides along the

shaft 8 during the X motlon The cog roller 4 is

‘shown in the form of a double-cut tubular gear

with ratchet teeth cut parallel to its length and
rack teeth cut as rings. The annular rack teeth

‘mesh with and are driven in the X motion by a

suitable sprocket or gear 6. For stepping in the
X direction, the X magnet T located in the upper
left corner of the plate 8, operates, through a

pawl 9, the ratchet wheel I8 which is suitably

mounted on the sprocket assembly In response

‘to repeated pulses the magnet 7 steps the cog
roller assembly 4 along the shaft 5, positioning

- the wipers on the carriage | suoeesswely before

ea,ch wire bank. Since four wipers are mvolved |

and each wiper has its own set of 11 wires, 44 |

50

ad

rows of wires each 11 deep are lined up along the

front edge of the mechanism plate, immediately

before the wipers (see Fig. 4). The eleven pairs
of wires that are lined up befare a pair of wipers
constitute a wire bank. -

The “XY*” switch is nomma,lly a, 100 polnt |
switeh, i. e., is normally given ten steps in the X

direction and ten steps in the Y direction, thereby

- making possible the eeleetlon by the w1pers of a,ny |
- one of 100 lines.

60

65

70

'To mark the level of X travel for finder opera-
tion, timing or discriminatory purposes, an aux-
iliary set of contact brushes. adapted to be posi-
tioned according to the position of the primary
movement or set of brushes, another pair of
wipers indicated by the numerals 1 and iig
enters a separate bank comprising X and XX
levels. Wipers {{ and {ia are operated hy a
pinion 12 assembled with the sprocket 5 through
a rack 13 to which it is attached. Thus, as the
X magnet steps the sproeket §, both the cog roller

4 and wiper rack {3 move,. roller 4 to the right

cand rack [3 upwardly, as viewed in the drawing.

- When the X wiper 11 has found the proper levei,
- thereby positioning the wipers on the carriage

before the proper wire banks the X magnet 1is



de-energized  and the Y magnet (5 takes over.
The: Y magnet {5 is located in the lower central
portion of the mechanism plate. In stepping, its

2,641,652

. X or Y- step), intetrupt the magnet-current in
- crder mstently and permanently- to: stop useless |
- stepping until the switch is released. | L

- pawl (6 operates directly on the ratchet teeth of

the cog roller 4, turning 11; ‘and thus driving the
wipers 2 and 3 mte the wire banks uhrough the |

interaction between rack 28 and pinion 2{.
The X position of the wipers is shown by refer-

ence to a scale {71 attached to the meche.ms*n:
- plate and the Y pOSltIOI‘ by reference to & num- i
~ bered drum I8 located on the tubular shaft as-

The release springs 28 have two lmportent' |
functions in connection with the release: of the
switeh. First, it is necessary to continue the re-

~ lease signal until the switch is fully home. desplte‘-

sembly. Thus, the position of the Wmers is deter~

mined directly and quickly.

It should be recegnized that the momentum e:f "

the switch, if not arrested, would carry each step 1
This is more easily realized

- bevond its limits.
when one considers that the: etepmng is of the

order of fifty per second In order to stop the XX

~ motion at each step, the end of the armature 35

- of the X magnet engages a .tooth of the sprocket
at the bottom npoint of the armature travel. The
sprocket motion is,
the X magnet completes a puilse.

In the Y motion, a cam.: (not ehown) -On. the ._.
vinderside of the ¥ e,rmeture operates against a
member 22 called the stop bar. This stop bar is

rocked forward et each downward stroke of the
Y armature. A knife edge on the stop bar 24
engages o ratehet wheel 23 on the end of the cog

roller & locking the rotation of the cog roller, and .
thus the advancement of the wipers, at the: com-

'pletlon of each Y armature stroke.
There are provided X off-normal conta,cts er
switches 25, Y off-normal contacts or switches 26,

over-flow contacts or sw1tches 21 end a release

switch 28.

The off-normal end overﬂew sw1tches are

mounted as a common assembly located in the

Jlower left-hand corner of the mechanism plate
and the release springs are mounted on a sepa-
rate assembly loecated nee;r the releese magnet_

30.
The X end Y of
spectively, perform similar functions, that of in-

forming the relay equipment associated with each
switeh as to the position of the brushes or wipers.
-normals, for instance, in-

Operation of the X off

| uherefore locked eech tlme o

-norme,l sprmgs 25 and 26 re-

20

- QCCUY.

- cussed and
- special features and. to ta;ke account of specia.l

“any re-energization of the circuit which might o
Second, there must he positive protectmn' N
against premeture seizure of a switch before it is
JIn:the “XY” switch, the first is ac-
‘complished by a release spring contact establish=
ing a. self-locking electrical circuit Whmh keeps
‘the driving pawls 9 and (6 removed from the =
ratchet:wheel (X motion) and the cog roller (Y -

- motion).

fully- home.

The lock - is interrupted when the
switch returns home..

shaft of the cog roller and the X movement by
a.spring (not shown). ceﬂed a. round the shaft of |
the sprocket 6. - | |

' DETAILED CIRCUIT DESCRIPTION _
In the *'OHOWID.E. descnptmn a cell is traced. -

.fmm the calling. party’s. station to- the called

party’s ste,tlon Revertive calling .is: then dis~
finally cireuit: reﬁnements to . provide

-~ conditions are described.
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The telephone system. herem descnbed 111 detail -
comprises a single selector and, therefore, serves
a 1000-line system and requires the transmission
of four digits, one to select the desired group of

- connectors, the second to determine the ten’s
-~ igit Gf the called number, the third to select-

dicates ' that the switch has taken at ‘least a

single step in the X direction. Operation of the
50

Y off-normals similarly indicates that at least a
single step has been taken in the Y direction.
The circuit function of the o

T-normals differs

in each use of the switch but, in general, indi-

cates that it hes either moved In one dlrectmn-

and should now move in another or all necessa,ry
motion has taken place

&Sr
b1

‘There is, however, onhe

circuit funection common to all switches and thet- -

is to remove current from the release megnet 30
when the brushes have returned to the normel
position. When the release signal is given, cur-
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rent is kept on the. release magnet 30 until the

switeh is fully home and is then removed to avoid

Unnecessary current flow and heetmg Both the

X and Y off normals are used in this functmn
since the switch can. be moved 1ndependently m
either direction.

 In the event of certain mcorrect mampulatmns |

or an all-tr uitks-busy condition; hunting switches

may progress the entire length of the bank with-

~ out encountering a stopping signal. = Unless some
means of correction were -provided, they would

continue- to hunt vainly until the circuit was
de-energized. Overfilow springs 27, arranged to -

operate in the extreme position of the brushes in
either the X or Y directions (namely the eleventh
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the unit’s digit of the called number, and the
fourth to ring the called line. The principles of

‘my invention, of course, are not limited to the

particular choice of circuits deseribed herein as a

system and my invention is equally applicable to R
any’ desired eombmatmn of the various ‘circuit
“components. . . -

- In descrlbmg. the circulte mvelved the various

'?ele,ye are designated: by letter com’bmatmns

The first: lettel indicates the part of the system.

_-_.111 which the relay is located, i. e., L indicates line
~circuit, F indicates finder, A mdlcates allotter, 8 :
indicator selector, C indicates connector, R indi-

cates a special revertmg call circuit and B e~

fers to common ‘equipment. - Following the initial

letter are one or more letters which are usually
the initials of the name of the relay with which
they are ‘associated and. which serve to 1dent1fy'
that relay. Por example, C° refers te calling

relay, PT to a permanent timing reley, D to delay,
and X encl v to switch motion. Thus, SXD re- .
~fers to a slow release (delay) relay associated
- with the X motion of the selector switch. The : -
- relay contacts and armatures are identified by the
‘sanie -letters referred to ahove followed by a
‘hyphen and then s nu“llere,l

Thus, SXD-2
designates an armature of the SXD relay.

It may be noted that in the descrlbed system SR

When the battery: is connected into the system'

but no calls are being made, the ALB and ALI .
- relays are energized but all other relays are de-
~energized. The ALB" end ALI relays remam---_ o

The second function is
performed by a second release spring which maine
tains. a,. busy indication until the switch is home,
thus preventing ifs seizure until everything: is
- normal. When the release magnet 30 is ener-
gized, stop members. 3 and 32 are removed from
engagement. with cog roller: 4 and sprocket {0,
- respectively, through operation of armature 33.
5 The Y return movement of the carriage is then.
performed by a spring 34 coiled in the tubular
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énergized as’ ‘long as there is an idle link (a link

comprising a ‘finder and a selector). ‘The other
Trelays are energlzed at various times durmg the
progress of a call. Hence, in the drawings, the

armatures of the ALB and ALI relays are shown
in the Operated positions while the armatures of

the rest of the relays are shown unoperated..

The term “bettery” when used in the following

¢ircuit deserlptlen refers to the negative side of -

battery. The pesﬂ:we side of battery is grounded
and- hence the term “greund” refers to p051t1ve
be,ttery - | - -
o Lme czreuzt

Referrmg 1:0 Flgure 3 of the drawmgs a ca,ll
is ‘initiated by removing the receiver from the
hookswitch or cradle, thereby closing the hook-
switch contacts 41 as shown in Fig. 3 and com-
pleting a circuit through a suitable dialing mech-
anism 42 to the Tip and Ring leads, T and R,
respectively. Closure of the hook switch com-

8

" lead S, through contact L.CO-8, armature LCO- 8.

3

-and winding of relay LCO to battery. Opera-

tion of the cut-off relay is now mdependent of
subsequent operation of lock-out relay LLO.
- When the cut-off relay L.CO is energized, the

~Tip and Ring leads, T and R, respectively, are

disconnected from the line relay LI by the open-.

ing of the line circuit at contacts LCO-2 and

10

and LI.—-4 respectively.

LCO-4. De-energization of relay LI removes '

ground from the markme leads at contacts LL—2 |

The energization of cut-off rela,y LCO eleo
causes ground to be placed on the winding of
lock-out relay LLO, the circuit extending from

‘the grounded sleeve lead S through contact

LCO-6 and armature LCO-6 to one terminal of
the winding of relay LI.O. The other terminal

. of the LLO coil is connected to battery. Obvera-

20

pletes a circuit for the energization of line relay

LL. . Relay Ll is a two-winding relay. One ter-

‘minal of the lower winding is connected to bat-

tery and the other terminal is connected to the
ring lead R through contact LCO-4 and arma-
ture LCO-3. - _
lead :''T' comprises armature LCO-1, contact
LCO-2, the other coil of relay LL, contact LLO-I
and armature LL,O-2 to ground. If all-links-busy

The circuit to ground from the tip

locked up as explained above.

tion of the lock-out relay LI.O breaks the original .
energization path to the cut-off relay _.;CO at
contact LLO-9 hut the cut-off relay LCO remains

- LLO locks up to the grounded sleeve lead S

tone is to be provided, the foregoing circuit is

greunded through a transformer as indicated in

dashed lines in Fig. 3 instead of d1rect1y as ehown-

by the solid line.

- Operation of line reley L1, gr eunde a ebe,lﬁ

Iead LST to the dual allotier in order to cause 2
pre-selected finder to hunt for the calling line,
grounds the X-mark lead to mark the ten’s po-
sition of the calling line in the banks of the linsa
finder switch FSw (Fig. 4) and also grounds
the H lead to mark the unit’s position of the
calling line in the banks of the line finder FSw.

40)

- The X-mark circuit is as follows: ground at

armature. LL~{, contact 1I.-2 of line relay LI,
armature LLO-4, and contact LLO-5 of lock-
out relay LLO to the contact in the X bank of the
line finder switch FSw corresponding to the
calling line.

armature LLO-{{, and contact LLO—-Iz to .the

contact in the hunt bank of the line ﬂnder-eorre-

spending to the calling line,
~ Ground on the start lead is utilized te epere,te
a start relay in the allotter (Figs. 11,12 and 13)

switch (I"ig. 4) chosen by the allotter to serve
the call. The start lead is traced over the follow-

ing -eireuit: ground at armature LI, eentact-
LI-2; armature LIL.O-4, contact LLO—-5 .resistor

£3,'and start.lead LST, to the allotter. |
- 'When the calling line is found, as will be mere
fully . deseribed hereinafter, ground is Dlaced O

the sleeve lead S in-the sleeve bank of the finder
4) and conducted o the line

smtch FSw (Hig.

 eircuit by lead S. Presence of ground on. the-
. sleeve lead S operates the cut-off relay LCO over

g circuit extending from srounded sleeve: lead S,

off relay L.CO to battery. If provision is made for

- the transmission of coin box tone to an opera-

| The hunt lead H is grounded as
follows: ground at armature LL—3, contact 14,

1)

- tact SYon-2 of the selector Y o

which initiates the energization of the lirie finder &5

tacts in the line finder and the selector.

through its own arme,ture LLO-B and contact
5 LLO-T and hence is independent ef any subee-'

quent actlen of cut-off reley LCO
Allotier and Zme ﬁnder

In the “at rest” condltwn of the alletter i. e.,

“cirecuits connected but no calls being made, the

allotter is cut through to an idle link comprising

‘an interconnected finder and selector by megns

of contacts and brushes of the rotary link selec-
tor switeh ALS. The link busy relays ALB and
A’LB associated with left and right hand por-
tions, respectively, of the allotter and the link

idle releys ALI and A’LI are normally picked

up by grounds derived through chains of con-
This,
referring to relay ALB (see Fig. 12), one side of
its winding or coil is connected to battery., The
other side of the coil ALB is connected to ground
over a circuit extending through contact DEK-{ -

and arm DK-2 of the disable key DK, armature

A’S2—18 and contact A’S2—-19 of start relay A’'S2,
ALB lead to the finder (Fig. 4), armature FYon-3
and contact FYon—4 of the finder Y off-normal
switch ‘FYon, contacts of the make busy switch
FMB, ALB lead from the finder to the sslector
(see Figs. 5 and 6), armature SYon—-i and con-
_ -normal switeh
SYon, conductor 36, contact SD-3 and armature
SD-4 of selector delay relay SD, and contacts of
the selector make busy switch SMB to ground.
Inasmuch as all ﬁnder—seleetor links are multi-
plied; if any link is not operated or employed;

- relay ALB is energized through at least one closed

60
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: finder Y off-normal switch FYon, armature FZ— I

 armature LLO-8, contact LLO-9, winding of cut-  and contact FZ-2 of release magnet FZ, armature
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tor, the cut-off relay LCO is connected to battery -

-threueh a -transformer winding as indicated In
dotted lmes in Fig. 8 instead of directly as shown
by the solid line. Cut-off relay LCO locks up

: | through a clrcmt extendmﬂ- from grounded sleeve

-or armature SYon—-4 of the selector Y off

-_ off -normal contact in the finder and the selector.

The operating circuit for link idle relay ALT
IS as follows: bettery, upper winding of ALI
armature APT-I -and contact APT-2 of the
Permanent Timing relay APT, armature AS2-4,

- contact AS2-3, arm and contact of rotary switeh.
- element 55 of link selector switch ALS, link idle -
.lead FLI to the line finder (Fig. 4).

spring or’
armature ¥FYon-5 and centect FYon-6 of the

and contact of make busy switch FMB, link idle
lead LI to the selector, contacts of the eeleetel

make busy switch SMB, contact SYon-3. sprme

- switch SYon, contact SZ-{ and armature SZ-92

75

of release magnet SZ to ground. In order to
make link idle relay ALIL plck up as rapm'uv as

Lock-out relay

-normal



9_ |
possible and j:nsure haltmg of a]lotter cyohng
‘upon reaching an idle link, a second or lower
- winding is provided for relay ALI W]:noh is con-
nected in parallel with the uoper 'Wmdme*

 through armature ALI-{ =and contact ALI-Z.

When the relay ALT picks up,, the pere?llel BII‘CUlu

is broken at contact ATI-2.

The all links busy relay A'LB r:md hnk idle

relay A’LI for the right-hand half of the dual |

allotter are S1m1la,r1y connected.

‘Since a finder and a selector are perm‘a,rrently :

conmected together, one set of off-normal con-. -

tacts can be omitted in both ¥l links busy and
link idle circuits as well as one release or 'Z con- -

tact from the link idle circuit. TFHowever, pro-
vision of all the foregoing contacts is preferable
in order to insure high quality of service by avoid-

ing- trouble in case e1ther a finder or a selector:

becomes moperatwe or ineffective for any reason.

At this stage of ooera,t on, the allotter selector

15.
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switch ALS stands at a position corresponding to

an idle link and the ALB relay is energized. In

 other words, a pre-selected link is prepared for;_ |

the recveipt of a call.

and imposes solid ground.on X and H termmels

in the X and H banks of the line finder. Resist-
ance ground is thus brought in from the line.
circuit over the line start lead LST to complete ¢
a cireuit for start relay ASI through armature

ALB-5, contact ALB-§, contact AA-3 and arma-

ture M—B to the winding of etart relay ASH, the
other side of the relay winding being conhected
35

to battery. The start relay AS| is energized over
the foreﬂ'omg circuit and closure of its armature

AS1-3 and contact ASI-4 com'oletes an obvrous-

circuit for energizing start relay AS-2,

As a result of the energlzatlon of relay ASZ
- the pre-impulse lead PI is grounded to operate
the selector calling relay SC. The circuit for

- through armeture AS2-1,

AS” previously  stated in
 describing theline circuit, the line circuit grounds |
the line start lead LST through a resistance 33

,641 652
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AS2--5 contact ASl-—ﬂ and armature ASl-—S to o

ground

Operatlon of relay AD places ground on the | "

steppmg magnet FX in the finder ('”1g 4) through- |
g vcircuit extendmg from ground at armature

- AS{-3, through contact ASi-4, contact AS2-5;
armature AS2-5, armature AD-4, contact AD-3,
‘armature ANL-2 and contact .eNL—I of the allot-

~ter normal level relay ANL, armature AX-4, con-
10

tact AX-5. brush and contact of section 51 of

switch ALS, the X lead to the finder, and inter-
- rupter switch FX—1 of magnet FX to the magnet

Wmdmﬂ' of ¥X. The other terminal of the wmd-
ing of magnet FX is connected to battery through
the finder overﬂow Sswiteh FOF-i, The finder X

me,gnet FX drives the finder switeh FSw in the : ._
X direction on a self - mterruptmg basis because -

energization of FX breaks the driving - cn'omt at '
mterrw“-‘ter switeh PX-=I.

re-close the" drlvmg cir otuu
calises the switch to move forward one step.
"The X brush of the finder switch FSw eventu-* |

- ally engages’ the X terminal or cohtact ma,rked'

with ground by the line circuit, thereby oomplet-

_"mg 2 circuit to energize the‘X stopping relay: AX,
- One elde of the coil of relay AX is connected to

battery. The other terminal of the winding of the
AX reley extends to the above-mentioned ground
throuygh contact AS2—14, armature AS2—13, brush

_'and contact of section 53 of ALS, the XB lead . ~ .-
to the ﬁnder the X brush and the tens—mark_ |
- or X-mark lead .in the line circuit. The wmdmg -

of rEﬂ.&}? AX prerereb‘ly has a 'low resmtance for

‘example, approximately 140 ohms, in order to

permit a 1e1at1ve‘ly Targe numbeyr of empere turns

‘and .2 relatively low inductance so that prompt

action.of the relay is obtained to insure stopping
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the finder switch at the proper point and avoid -
overshoot. - Opera;tlon of relay AX removes the

. driving ground from the X lead, so that magnet
relay SC extends from ground in -the allotter

contaot A82—2 resis-

tor 58, brush and CO"lta«Ct of seotlon 53 of selector. '

switch AL, the PI lead to the. seleotor (Flgs 4
and 5), end the lower Wmdmg of reloy SC to
battery. Operation of. 1e1ey SC causes energiza~

tion of the selector delay relay SD over a circuit

extending from the winding. of relay .SI3 through_,
contact SC-2, contact SZ-I and.

armeture SC—-l
armature SZ-2 of the seleotor release magnet -SZ

to ground, the other terminal of winding SD

45

FX remaing de-energized and no further attempt -

is made to dlrre the finder swrtch PSw.in the X
dlrectlon

the release of relay AD by openm.g 1ts energlzmg__ _.

| path at contaot AX-1.

"The release .of rele,y AD mltletes operatlon of

N the finder switch FSw.on g self -mterruptmg basis -

50

- being. connected to battery. :Operation of relay
SD removes ground from the release lead: Z exX=

tending oebween the ﬁnder and the seleobor ati

contact SD-=8.

' b5
~ tact AD-2, armature AD-1, contact AX~3, arma-

Referring to the a,llotter sta,rt reley ASZ 1t 18 ture AX-2, armature A’Sz—ﬁ ‘contact AS2- 5 con-..'_

.Inoted that in erder to permit the link: seleotor |

switéch ALS to select the next idle: hnk ay soon |
a8 possfhle since- the selector switch ALS can
step -only When ‘the ‘link ‘idle relay ALTL is de-'_

energized, as will be ‘more fully explained later; |
the :energization of relay AS2 ‘opens the ground

circuit -over the LI lead, allowing- the link idle- 65

relay ALI to release. The picking ‘up of relay

AS2 also completes ‘a cireuit for energizing the

allotter relay delay AD, which is slow ‘to-operate, -
as mdmated m order to ;oermlt pre-lmpulemg,_

correslaondmg to the next 1d1e hnk as Well as
siow t0 release.

X-stoppmg relay AX, a,rmature ASZ—B con:tact

This cireuit extends from ‘bat-
tery through the winding of relay AD, contact
AX-] and armature and AX-2 of the allotter

75
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in the 'Y direction to. seek the units pos:ﬂnon of

the calling subscriber. The driving circuit ex--

tends from thé upper side of driving magnet FY
through the FY 1nterrupter sw1tch Y-,

the Y
lead to the allotter, contact and brush of seetlon
52 of seleotor switch ALS, .armature AA~-] and
contact AA-2 of allotter advance relay AA, oon—-"’

tact ASI-4 and armature ASI—3 to ground The

| other side of the steppmg magnet FYis. connected

to battery through off-normal switch FOFP-|..
When the H brueh of the flnder switch contacts,

the H terminal or contact in the hunt bank of.

the. finder switch which is marked with ground.
by the line circuit, the allotter advance relay. AA

is energized. One terminal of the winding of = =
The circuit to - |
ground - for the other terminal of- the Wmdmg .
-~ includes contect AA-38 armature -AA-1, brush and- =
contact of section 57 .of selector switch ALS, the - - -
HB lead to the finder, hunt brush H of the ﬂnder'f
 switch. FSw, the contact in the ‘hunt bank rep-

relay AA is connected to hattery

resenting the calling line, contact TLO-12, arma-

' ture TLO-11; contact 114 and armature TI-3. |
" Relay AA looks to ground through contacts AA-8
e:nd AA-9, conta—ot Alu-d e:rmeture ALI—3 con--'_j_* o

The resulting de-ener- -
_glzamon of the magnet : eleases the armature and S
*Thus, each 1mpu'lse' L

The operatlo,n of relay AX e,lso allows' o
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tact ALB-i3 and armature- ALB-{2 to ground

12

is connected to ba.ttery The other side of the

The operation of the allotter advance relay AA

performs several functions.
tor switch FSw in the Y direction is haited by

the opening of the driving circuit at armature

AA-I. The line start lead LST is also opened
at contact AA-3, which results in the de-ener-
ization of start relays AS| and AS2. At this point
~ attention is called to the necessity of opening the

start lead before accepting the next-call, even

though a call may be awaiting service, ‘because
relay ASI would otherwise remain oper ated and
disable. the system unt11 all ca,lhng part1es ha,ng

up.

‘The operation of the allotter advance relay |

AA also establishes a circuit for cutting through
the calling line to the t1p and ring conductors,
T and R, respectively, of the selector. This is
aceomphshed by grounding the cut-through lead

CT as follows: ground at armature AS2-1, con- :

tact AS2-8 (relay AS2 is slow to release so that

Motion of the selec-

c._.‘n

at this stage its make contacts are ‘still’ closed --

even though the energizing circuit of relay AS2
has been opened), contact AA-6, armature AA-5,

brush and contact of section 56 of selector switch =
o ALS CT lead to the finder, upper wmdmg of
finder cut-through relay FCT, sleeve brush S of

- switeh FPSw, contact or terminal in the sleeve
bank of finder switch FSw, the sleeve lead S to
the line circuit, armature LL.O-8, contact L.1.0-8,
winding of cut-off relay LCO to battery. The line

~cut-off relay LCO and finder cut-through relay:

PCT are thus operated in series. Operation of
relay FCT grounds the sleeve lead S between

the finder and the selector as follows: S brush

o0

at the finder switch FSw, contact FCT-8, arma-
ture PCT-1, forward or front sleeve lead S to

~ the selector, contact SD-16, armature. SD-IT,.

contact SPT-5 and armature SPT-4 of the se-
lector permanent timing relay SPT {o ground.
Ground on the sleeve lead S lights the busy lamp

located at the selector make busy switch SMB. _
‘armature SC-1, contact SC-2, contact SZ-1, and .

armature SZ-2 to ground, the other side: of the, -
winding of relay SD being connected to battery.

Relay FCT locks to the grounded S lead from.
the pre-impulsed selector over the ahove—de-
~ seribed circuit and continues the grounded con~
nection to the line circuit sleeve lead. The lock-

ing circuit extends from front sleeve lead S
through contact FCT—-5 contact FCT-4, and the

lower Wmdlng of relay FCT to battery. As de-

scribed above, ground on the selector or front .

sleeve lead is extended back to the line ‘circuit

‘through armature FPCT-5 and contact FCT-6 to

energize line cut-off relay LCO. Operation of

- the relay LCO de-energizes line relay LL to re~
move ground from the start lead LST and the .
The line circuit

sleeve lead ground holds up the cut-oﬁ and lock-;-

X-mark and hunt-mark leads.

out relays.

- Energization of cut through relay FCT cutsi
through the T and R leads on a ‘metallic bas15"
to the pre-impulsed selector at armatures FCT-1-
and FCT-10, respectively, at contacts FCT-2 and
- PCT-11, respectively. The XX brush of the

finder switch FSw is cut through to the selector

hunt lead H by the closure of armature FCT-Q‘
“and contact FPCT-8 to eﬁect restrlctlon or tlmmg

~ diserimination, if provided.

It was previously stated that Operatlon of re-
The
- . de-energization of relay AS2 prepares a circuit
~ for the energization of the allotter pulse assist
- relay APA which works in conjunction with link
_selector switch ALS on a pulse-help besre to

cause selector switch ALS to step to-the next.
-1dle Ilnk One side of the Wlndmg of rele,y APA;

lay AA effects the release of relay AS2.

winding reaches ground through the 1nterrupter |

- contacts of :switch ALS, contact AS2-i2, arma-
ture AS2-11, contact AA-—B contact AA-8, arma~
ture AS2-9, contact AS2-19, contact ALI-4, arma- - _

ture ALI-3, contact ALB-i3 and armature
ALB-12. The driving 01rcu1t for the selector
switch stepping maghnet ALS is obvious. Switch

ALS continues to step until ground is found on
the LI and FLI leads, a condition wh1ch causes

energization of relay ALI and opening of the
driving circuit for relay APA at armature ALI-3.
Lead LI is grounded when the selector release
magnet 87 and the finder release. magnet FZ are
deenergized, the selector and finder Y off—normal
contacts are closed, and the finder and . selector |
make busy switch contacts are closed. If a
finder or selector switch is off normal or any
switch- or circuit plate is unplunged, relay ALI
releases to advance the allotter to the next step.
Operatlon of relay ALI also allows the allotter

advance relay AA to release by opening the cir-
cuit for the winding of relay AA at contact ALI—4

De-energlzatmn of relay AA prepares the start -
lead circuit for start relay ASI 1f another 11ne is

demandmg attentlon
Selector

| The followmg descr1pt1on of the selector cir-
cuits assumes that a pre-impulse ground has

‘been placed on the lower winding of the selector

calling relay SC as descr1bed heretofore and that
the tip, ring, sleeve and hunt leads T, R, S, and -

~H, respectively, are cut through to the selector
as previously described. Energization of relay

SC establishes master ground through armature
SC-3 and contact SC-4. Master ground as used
herein, means a ground available only when the
circuit is energized, i. e., a switched ground. o
‘Operation of the SC relay effects energization
of the selector delay relay SD over a circuit ex~ -
tending from the Wlndmg of the SD relay through'

Operation of- relay SD accomplishes a number

- of results; master ground ‘is established by the

engagement of contact SD-2 by armature SD-f

- in parallel with the previously established master

()

ground connection through armature SC-3 and

- contact SC-4; the ground connection for the-

ALB lead between the selector and the finder is
released at contact SD-3; a ground connhection

- for the finder release magnet PZ is broken at

contact SD-9; the incoming or back sleeve lead |

. 8.1s grounded at contact SD-I I as prev1ously de-

scribed; the tone start lead BRS is grounded
through contact SD-8, ‘armature SD-1, contact

- SMT-1 and armature SMT-2 of the selector .

metallic through relay SMT: a path is prepared.

" Tor the operation of the permanent timing relay.

SPT from one terminal of the winding of relay

SPT through armature SD-i5, contact. SD-14,

contact SPT-2, ‘armature  SPT-|, office pickup

| (55-;' lead OPU to the common equipment panel (see

Fig. . 14) and the mterrupter T1 which grounds‘

- the OPU lead: perlodlcally, and a path is pre-

70

-pa,red for the operation of the SMT relay by.

sleeve ground supplled by the followmg selector, '
if any, or-the connector if only one selector 18"

used, over the outgomg or front sleeve lead S as-
will - be described. later. -
The ‘establishment of- master ground 1n the;_

- selector results in the operatmn of the selector

710

X-delay rela.y SXD over a circuit extendmg from
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the lower w1nd1ng relay SXD through off-normsal

contacts SXon—1 and SXon-2 to master: ground,
the other side of the relay winding being con-

nected to battery. Operation of relay SXD re-

sults in the application of dial tone to the calling

line over a circuit extendmg from the office dial
tonte lead (which is found at the right hand side

of Fig. 6), contact SH—-I and armature SH-2

of the selector hunt relay SH, contact SXD-3,

armature SXD-2, condenser 13, contact SOF-4
and spring or armature SOF-3 of the selector
overflow switch SOF, contact SM’I’-—i 3 and arma—-
ture SMT-{1 to the ring lead R.

A circuit is prepared. for stepping the seleetel
step switch SSw in the 2

dlrection through con-
tacts of the SXD relay. The upper side of the
winding of the X magnet winding SX, as viewed

14

short time after the' cessa,tmn of pulses corres
sponding to the first digit, relay SXD falls down, . .-
thereby completing a clrcult from ground to the
8Y magnet over a circuit extending from master.
ground through armature SXD-1, contact SXD-8, o

contact SH-T and armature SH-8. The other

‘side of the magnet SY is connected to battery :

through the seleeter overﬂow eonteet SOF—-Z and

- armature SOF~I,

10

- .the' SY magnet

in Fig. 9, is connected to battery through the

selector overflow contact SOF-2 and spring or
armature SO¥F-{. A circuit to ground for the
“other side of the 8X magnet is prepared thr eugh

"The switch SSw hunts in the Y dlrectlon for

“an idle connector using relay SH as a pulse-assist
~relay. 'Thus, operation of the SH relay energizes ~
-_lnerglzetmn of the: SY masnet; :
~and consequent opening of its interrupter con-
‘tacts, opens the operating circuit for the SH =
- relay. . De-energization of the SH- relay opens - |
“the drwmﬂ' circuit for

- After.. the first: step in the Y dlreetmn

- eireuit for rele,y SH extends from the left hand

- the upper winding of relay SXD, armature SXD-4, '

contact SXD-5, contact SC-8, end armature SC-1
to master greund but the cn'cult is-not complete
at this time because the SC relay is energmed
and the circuit is open at contact SC-8.
First digit—The SC relay is connected across
the T and R leads. The circuit including the SC

relay extends from ground at one coil thereof
through contact SMT-10; armature SM'T-8, back

e
-t

terminal of the relay. ‘winding over - arimature

SH-3, contact SH—rl ¥ magnet mterrupter switeh,
X off normal contect SXon-3 and armature
SXon-4, armature SD-13, contact SD-12, contact

- SMT-1, armature SMT—-a and front sleeve lead |

-8 to the sleeve brush. As long ag this path is

30

T dead, subscriber’s loop, back R lead, armature

SMT—-!I contact SMT-13, and lower wmdmg of
During dialing, this circuit
is. completed-and interrupted at the dial at each
impulse of the digit being dialed and causes cor-

relay SC to battery.

responding energizations and de-energizations of
the SC relay. Each time relay SC is de-energized,
the-above-described circuit for magnet SX is com-

pleted and at each energization of the SC relay,.

ground is removed from the SX magnet so-that
on each pulse the selector switch SSw-is- stepped

one position or level 11:1 the X or prlmery dlrec-;

tion.

position, the SXon switches are operated. The
path over which relay SXD was originally en-
ergized is broken at off-normal contact SXon-i.
This relay is made slow to release, however, and
is kept up during dialing by the passage of pulses

throush the low resistance upper winding there-

of, inasmuch as this last mentmned Wmdzng 1.3 m
saries with the magnet SX. SN

- Operation of the selector _X 0-"-‘_"—11‘0_1‘11’1&1— eonteets
else causes the energization of the selector hunt
relay SH. Battery is applied-at the right hand
terminal of the winding of relay SH over a. cir-

- AS soon as the sw1tch SSw leaves 11;5 nerma,l'

35
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. grounded.

~complete and grounded, as by & busy link in |
~ the S bank, the Y magnet steps in the Y direction.

Ground energizes relay. SH. Thé closure of arma-

ture SH-8 and contact SH-T energizes the Y
- magnet SY. Opening of the Y magnet inter- -
- rupter switch opens the energizing circuit for
relay SH and de-energization of relay SH opens
the dl’lVlIl"" circuit for the. magnet XY. The find- =
ing of an ungrounded terminal prevents opera- . -
tion of relay SH and halts switch mov‘ement m. o

the Y direction at that point. |
During hunting over the bu*-:y lmks bmh ter- -

minals of the metallic. through relay SM’I‘ are

Starting . from the. right- hand ter--
minal of 'the releﬁ

sleeve. The other. side. of the coil- is cennected-

to ground through conductors 44 ang 45 non= '

cuit- extending from the relay. coil . through the

selector overflow contact SOF-2 and armature
SOF-[; and the circuit to ground exténds from
" the other terminal of the winding of relay SH

- through armature SH-3, contact SH-4, inter-
‘rupter spring or switch of the selector Y magnet

SY, contact SXon-3, armature SXon-4, contact

SXD-6, and armature SXD-T-to master ground.
. Energization of the selector hunt relay SH es~
_tebhshes a - shunt around armature SXD-T1 and
contact SXD-6 by encagement between armature

. SH-6 and contact SH-5.

65

The. operation of the_ o

SH relay also elminiates dlal tone by: opening the

dlal tone cir cuit at contact SH-{. There is also

70

prepared a path for pulsmg the seleeter swﬂ:ch m.; |

the Y direction.

~ AS previously explamed the SxXD. reley i85 kept‘

up by the flux resultine from- the. ‘passage..of

pulses threugh its ‘1low - remst&nce winding. -

A

- rela
0 y

restricted contacts in the XX hank of the selector L
switch SSw, the XX brush of SW.{tCh SSw, arma-

ture SXD-9, contact SXD<ig, contact. SD<16,

armature .SD-17, contact: SPT--5 ahd. almeturel_-

SPT-4. -As long as ground is encountered. in.the
sleeve bank of switch SSw, there is no operation

of relay SMT. However, the first-mentioned ter=
minal of SMT, in addition to the. prevmusly de-

scribed connection to grounded sleeve, may also
be connected to. battery over a circuit extendmg-.

from the right-hand terminal of the winding of -
armature
SXon-4, off-normal contacu S‘{en—3 Y magnet

SMT through X 0O

-norme,l

1nterrupter smtch contact SH-4, armature SH-3.

~ winding of relay SH, selector: everﬂow contact |
- SOF-2 and e,lmature SOF—! to battery'
-reeepitulatme one side of SMT  is grounded )
throuch XX brush, Whlle the other s.uie is.con-. .
nected to battery through the resistance of relay .
SH and elso to d‘:reet ground in the & ba,nk of
switch.SSw whenever a, busy 11I1k is. tested. When-
ever ‘a contact without ground is reached, the

Thus

last mentioned ground is removed and relay SMT .

- Dbicks up and the T, R, S, and H leads are cut
through to the selected connector by the engage«
“ment of armature SMT-8 with contact SMT-9,

rma,ture SMT-H with contact SMT—-i 2, arma- f R

maghet: SY which de-
energizes and permits its mterrupter swﬂ:ch to*'-
~_close; again energizing relay SH. . |

20 the' o

‘winding ‘of relay SMT, as

f-wewed in 1"18: 5, . eircuibt to ground: EXtends“:"'.:...
through ermeture SD-i3, conta,ct SD-{2;. contact

SMT—? armature SMT-3 to the grounded frent_




 battery.
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 ture SMT-5 with contact SMT-6, and. armature

- SMT-15 with contact SMT-14, respectively.
- ~Energization of relay SMT e;leo serves to ground
~the conversation timing start lead BCTS (Figs.

5 and 6) at contact SMT-la, and armature

SMT-2: to ground peg count lead PC over a cir-

‘cuit extending from lead PC through contact
SMT—4, armature SMT-3, contact SD-5, arma-
- ture SD-4 and normally closed meke-busy con-
‘tacts to ground.
- Ground is briefly ple,ced on the outgomg or

~ front sleeve lead to cover the period necessary
. to enable operation of the connector calling and

delay relays CC and CD, respectively, and also to

prevent another call originating at the called end
It will be

recalled that relay SMT is energized and that the

~from seizing the chosen connector.

= 2,641,‘652
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the operation of. relay CD, the cn'ourt extending
from ground at armature CD-4 by way of con-

tact CD-5, armature CRT-6 and contact CRT-8

~ of ring through relay CRT to the lead BRS which

10

15

connector choosing digit has been completed, but

the selector delay relay SD, being slow to release,
has not yet. dropped.  Hence, the temporary
ground connection extends from ground at arma-

ture SPT-4, through contact SPT-5, armature

SD-1{1, contect SD-16, contact SMT—S armature

20

SMT-5 and the front sleeve lead. Operation of

relay SMT de-energizes relays SC and SD by the
opening of circuits at armature SMT-I1 and

20

SMT-8, and armature SC-Ii, respectively. Com- -

plete release of relay SD, after a time relay, re-

moves the temporarily grounded sleeve at arma-

ture SD-11, opens the tone start lead BRS e,t
contact SD-8, and opens. the peg count lead

Connector

The oelhng reley CC is a two-winding relay-

- connected across the tip and ring leads, T and R,
respectively. Therefore, as soon as these 1ea,ds
are cuf through to the oonnector relay CC is
energized. Operation of relay CC establishes
master ground from a circuit extending from
local ground at armature CPT-1, through con-
tact CPT-2, armature CC-1i dnd contact CC-2.
Energlzatlon of relay CC also results in the

30

results in the energization of any common equip-

. Referring to Fig. 14, the appeerence of
Tice ringing

ment.-
cround on the BRS lead.causes the o

- and:tone start equipment.to.be placed into Op-
| eratlon as will be described later. .

~The: second, third: and-fourth d1g1ts of the
number being called may. now be recorded. =
. Second digit—Dialing of the second digit
causes pulsing of relay.CC. Pulsing ground is fed
to the X magnet CX as follows: battery, overflow
contacts COF-{, magnet CX, upper winding of
relay CXD, contect CXD-5, armature CXD-3,

contact CON-10 and armature CON-8 of the |
“connector off-normal relay CON, contact CSD-16

and armature CSD-14 of relay CSD, contact
CD—-B armature CD-6, contact CC-4, armature
CC-3, armature CD—|{ end contact CD-3 to master
cround. The high resistance or lower winding -
of relay CXD is de-energized after the first step
in the X direction because of the opening of the
off-normal armature CXon-3, and contact CXon~

4, but relay CXD remains. held up during the

dialing of the second digit because of the passage
of dialing pulses through the upper or low re-
sistance winding. This follows because of the
slow release characteristics of the relay. A pre-

- determined time after the passage of the last

40

 energization of delay relay CD. The complete_ "

energizing circuit extends from battery, through

the W1nd1ng_ of relay CD, contact CC-=3, armature
CC-3, contact CPT-2, and armature CPT-I1 to
sround. Relay CD is also connected to master
‘ground through armature CC-{ and
- CC-2, armature. CC-3 and contact CC-5. Opera-

- tion of relay CD provides a second path for mas-

- ter ground in shunt with armature CC-1 and

contact CC-2, through armature CD-{ and con-

~ tact CD-3, which will not be e,..:-ected by subse-

: quent pulsmg

-+ The connector X-delay relay CXD is energlzed
.from master ground over g circuit extending from

the X off-normal armature CXon-3 and contact

CXon-4 through the lower winding of relay CXD |

to battery. -An energizing circuit for the connec-
tor Y delay relay CYD is completed from master
ground through the Y ofi-normal armature
CYon—3 and contact CYon—-4 and the lower wmd-
ing of CYD fto battery.

Energlza,tlon of relay CD elso closes the plokup
lead OPU (Figs. 6 and 7) to the winding of the
perma.nent time relay CPT to enable reception of
‘pulses from the common timing: equipment (see
Fig. 7). The last-mentioned circuit extends from
lead OPU through armature CPT-5, contact
CPT-6, contact CA-9 and armature CA—IB of the
| connector answering relay CA, contact. CD——I&
armature CD-9, and winding of relay CPT to0

~ pickun lead are effective to energize relay CPT.

- The tone start leed BRS is also grounded by

Any pulses of ground received OVer the

contact

50
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pulse of the second d1g1t however, relay CXD re-

leases. -
Third digit~—In order to ceuse » the connector_

3 switch to step in the Y direction, the next digit
is fed to the C magnet CY over a path prepared
by the release of CXD following termination of
the second digit. One side of the magnet wind-
ing CY extends to battery through the overflow

switch COPF-I1. The other side of magnet coil
CY extends to ground through the low resistance
or upper winding of relay CYD, contact CYD-4,
armature CYD-3, contact: CXD-4, armature
CXD-3, contact CON-10, armature CON-9, con-

- tact CSD-16, armature CSD-i4, contact CD—B

armature CD—G contact CC-4, armature CC-3,
contact CPT-2 dnd armature CPT-1,
CC-3 is also connected to master ground through
armature CD-{ and contact CD-3. The high
resistance or: lower winding of relay CYD is de-
energized immediately after the first step in the -
Y direction because of the opening of the Y off -
normal contacts CYon-4 and armature CYon-3,
but is maintained in the energized position by the
passage of stepping current representing dial
pulses through the low resistance upper winding.
After a predetermined delay interval following

" the reception of the last pulse of the thlrd d1g1t

relay CYD releases.

of busy test relay CBT is epplled to the sleeve -

. prush by means of a circuit extending from bat-

85

tery through the upper. winding of relay CBT to
ground by means of contact CYD-6, and contact.

CYD-1 to the front sleeve lead S. Relay CBT is,
therefore, operated ‘each- time the sleeve brush-ﬁ-

 passes over .4 grounded termmel in the sleeve -

10

75

- bank of switeh CSw.

If, on reaching the called line, that line is
found to be busy, relay CBT 18 held operated by
sleeve ground. The subsequent release of relay

€YD locks relay CBT to local ground, the Cir=-
euit extending from battery through the upper
winding of relay CBT contact. CYD—G ermature o

Armature :

go ~ Busy test ——Durmg steppmg in the ¥ direction -
of the connector switch CSw, the upper winding -
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CYD-5, contact CBT-i0, armature: CBT-9 con-

tact CRT-19 and armeture CRT-18 of -ring

through relay CRT, and armature CSD-{T and
contact CSD-{8 in parallel therewith,

tone is routed to the ring lead R.from- the office

busy tone and flash lead OBTF over -a circult

extending through armature CBT-i{, -contact
CBT-12, armature CTH-I and contact CTH—-—2 of
the trunk hunt 1e1ay CTH, contact CCT-11{ and
armature CCT-10 of the connector cut through
relay CCT to the back. portlon of ring 1ead R by
way of conductors 46, 47 and £8.

contact
CD-12 and armature CD-{{! to ground. Busy

10

Cut through —If the selected line is not-busy,

relay CBT is released and unoperated at the:time:

relay CYD releases following cessation of theim-
pulses corresponding to the  third digit. The
front sleeve lead is fransferred to the lower or low

15
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"cult furmshee talking current: and a -signal to. -
the. operator in the. event that the fourth dlglt -

is delayed in toll service. -
- Operation of relay CSD alse completes - path |

for ringing the: called party including the step~ -

ping magnet of the minor switch CS. which may
he of -the rotary type. -A circuit .for the step-

ping: magnet. C8a extends from. battery through .

windings CS¢g; contact. CSD-{5, armature CSD-—M
contact CD-8, armature CD-b, contact. CC-4 and
armature CC-8, armature CD-I and contact

CD-3 to master ground. The off~-normal con-

tacts CS—§ of minor switch CS are closed fol-

lowing the first. step- corresponding to the first

pulse of the fourth- digit to-complete an obkus

 eireuit for energizing the off-normal repeatmﬂ'

resistance winding of relay CCT. The left-hand

terminal of the lower relay winding, as viewed in

Fig. 9, extends to ground through a- circuit 1=
cluding contact CBT-8, armature CRBT-3, con-

20

relay CON.  Operation of relay. CON transfers.
the winding of relay CS8D from master ground
through -armature CON-4 {0 master ground
through contact CON-¢, contact CSD-15, arma-

ture CSD-14; contact CD- 8, armature CD-§, con-

- tact CC-4, armature CC-5, armature CD-{ and

tact CRT-19, armature CRT-{8 with armature |

COSD-17 ang contact CSD—i8 in shunt therewith
contact CD-#2 and armature CD-1{. The other
side of the lower winding of relay CCT extends to
battery through contact CYD-{18, .
CYD-8, the front sleeve lead, sleeve bru'sh con-
tact or terminal in the sleeve bank, sleeve lead
to the called line circuit, armature L/L.0-8 and
contact I./1.0-8 of the-called line lock-out relay
1,/1.0, and winding of cut-off relay L’CO. The
cut-off relagy L’CO operates in series with the cut

through relay CCT. The relay CCT is preferably

a two-step relay such as that shown and described
in a co-pending application of Andrew W. Vin-
cent, Serial No. 647,890, filed February 15, 1846,

“armature

S

L
ol SR

and assigned to the same gssignee as the pr esent |

invention and is used to insure compleie opera-
tion, even though the initial energization is made

through the series circuit. The foregoing circuit -

44

causes relay CCT to make the first step contact

(armature CCT-I
completes an opvious circuit to master ground for

the high resistance (upper in this example)
winding of relay CCT to fuuy-ep'era'te‘_ the relay.
Full operation of relay CCT closes armature

CCT-4 and contact CCT-3 and also armaiure
CCT-6 and

leads, respectively. It should be noted that if two

connectors test the same line simultaneously,

there is insufficient current to operete the cut
through relay CC'T,

Fourth digit—Although the busy test angd’ eut'

through operation is usually completed by the

time the fourth digit starts, the recording of .

and contgect CCT-2) which

contact CCT-5, in the tip and ring

~ the. selected  office. generator.
forward ring lead R -extends: through a,lmature
- CCT-5, contact CCT--5; armature CSD-138, arma-
ture- CRT-18, contact CRT-17, brush and con-

50

contact CI-3.

= stees)

Since armature CC-3 connects
contact CC-4 to master ground at -each pulse of

. the digit being trenemltted and. since relay CSD

has. slow release characteristics, relay 8D is

" held operated by the pulsing.ground. The minor
switech. CS steps .or:advances to the terminal

corresponding to the perty desired on -the chosen
line, as determined by the fourth digit, and in
that position completes:-a connection to an of-
fice generator of predetermined ringing fre-

quency (Office Generator No. 1 with the connec-
tions shown in Fig. 9 if switch CSa moves five
- Only-one generator connection is shown.
The ethers may be the same except that different

frequencies are preferably employed. Relay CSD

releases-at the end of the digit and returns out-
going. tip and ring leads T and R to the minor
switeh by re-engagement of armatures CSD-3

‘and. CSD-12. with contacts CSD-{8 and CSD-13,

respectively. -A ringing. circuit is- now completed

from the front tip conductor through armature
CCT-4, contact CCT-3, armature CSD=9H, con-

vact CSD-{8, armature CRT-Ii 3, contact CRT-14,
brush and contact of section T of. sw:ﬂ:ch CS to

The circuit from

tact of section R of switch .CS, -and the lower
winding of relay- CRT to ground.

Ringing itrip—The lower winding of relay -

| CRT. is .shunted. by a- resistor 74 and dlso by a

55

this digit is independent thereoi and may take

place simultansously. A connection is preparsd
for recording the fourth digit by means of the
relay CSD, which operates upon the release of
relay CYD. The circuit extends from batiery

at one terminal of the winding of relay CSD

through the relay coil, armature CRT-II, con-

tact CRT-18, armature CYD-2, contact CYD-I,

e i

contact CON-8, armature CON-4, and the Y oil-

normal contact CYon-5 and armature CYon-3

60

condenser ¥5 of sufficient capacity to present
relatively small impedance. to- the alternating
current -of the ringing freguency. Since the
calied line is open -as far as a direct current
path is. concerned, relay CRT does ‘not operate
auring ringing: but upon lifting of the receiver
at the called.stavion, 2 metallic connection be-

tween . the ring and:tip leads is completed. As

a. result, the superimposed. battery ‘17 in the

~ ringing circuit. sends: current on a loop basis

656

to rmaaster ground. Forward tip and ring leads,

T and R, are tramsferred from the T and R

brushes of minor switch CS at armatures CSD-9 -

and CSD-{2, respectively, to the back T -and R

conductors, thus establishing a complete path |

Letween calling and called lines and completing
‘an obvious circuit to energize the answering
relay CA since it is connected across the T and
R leads or-conductors.  This last-mentioned. cira-

through the transmitter at the called end- and

relay CRT is. energized through its lower wind-

ing. Relay CRT is preferably a two-step relay,
and at the first step combpletes-a circuit to-ener-

gize .the upper winding from master ground

through contact  CRT-3 and elmetme CRT-I.
_When fully. energized, the circuit including the |

ringing generator . is broken or tripped . and a. -
complete metallic talkmg circuit - is completed

by the movement of armatures. CRT-{%: and

75

CRT-16 from engagement with contacts CRT-14




89 connected
- -‘brushes of minor smtch CS. The common con-

 nection between condensers 88 and 89 is con-

5,641,655
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| -'e,nd CRT—I'E into engagement mth
CRT-12 and CRT-i5, respectively. The com-
plete metallic circuit energizes answering reiay
CA, which operates to reverse the fip and ring
leads for reasons well understood by those skﬂled
in the art but not discussed herein.

- The minor stepping switeh CS is now released
by a self-interrupting circuit, including battery,

the release winding CSb, contacts CS-2, contact
CRT-8, armature CRT-4, contact CBT-2 end
armeture CBT-! to ground.

| Both front and back sleeve leads are grounded
by the engagement between armature CCT-17 and
contact CCT-3.
rectly to armature CCT-1 and to ground through
contact CSD-i8, armature CSD-{7, contact
CD-12 and armature CI-{1i, whereas the front
sleeve lead is connecied te the same ground
~ source at armature CCT-1 by engagement be-
tween armature CCT-7 and contact CCT-8.

contacts

10

Back sleeve is connected di-

20

Upon receipt of ground at the called line over

the front sleeve connections, the cut-o
out relays L’CQ and L'LO are operated as previ-
ously described for the calling line, and the tip
and ring connections to the line relay L'L are
broken hy the operation of the cui-off relay
L'CO to prevent the operation of the allotter
and a line finder seleetel link when the eel}.ed
line answers.

There is illustrated in ¥igs. D and 10 a d1v1ded
ringing circuit. Thus, the lower high resistance
winding of ring trip relay CRT is connected to
the ringing generator ground and the coil as
previously explained is shunted by resistance and

capacitance to permit passage of the alternating

ringing current without operating the relay.

Reference to the lower portion of Fig. § indi--

cates that office generators of different frequency
are connected to the first five contacts of the
T section and to tne last five contacts of the
R section of switch CS. The second five con-

tacts of the T section and the first five contacts

of the R section are all connected together so

~ that if the switch stands on any one of the first

five positions, a circuit extends from the R brush
of switeh CS through contact CRT-{1, armature
CRT-18, contact CSD-{2, armature CSD—{2, con-

and Ieck- -
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cuit extending through contact CRT—-EI arma-
ture CRT-22, condenser 83, contact COT-3,  arma.
ture CCT-18, and conductors 46, 47, and 48. Some
of the ringing frequency is thus by-passed to the
back ring lead by condenser 88 or condenser 838
depending upon wnether the line being called is
connected to the tip SIde or te the ring su:ie of
the celled line. -

Release of ceZZ

If either pa,rty ha,ngs up, the short circuit con--
nection across the tip and ring. lee,ds is removed

which results in the de-energization of answer-

ing relay CA if the called party hangs up, or call-
ing relay CC if the calling party hangs up, which

causes de-energization of relay CD, removal of

master ground, and restoration of all equipinent
to a condition or readiness for -the-.nex_t call.
The connector sitep-by-siep switch CSw is re-

turned to nermal by the operation of the release -

magnet CZ, following de- energlzatmn of relay
CD, through a circuit including batiery, the
winding of magnet CZ, the Y off-normal arma-

ture CYon~{ and contact CYon-2 in shunt with

the X off-normeal armature CXon-{ and contact
CXon-2, contact CD-1, armature CD-b, contact

- CC-4, ar mature CC-3, eentaet CPT-2, and arma-

~ ture CPT—-I to ground. Energization of magnet

A
o |
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CZ causes withdrawal of the holding pawls of
the switch and the reburn springs become effec-

- tive to return the switeh to its normal position

in both X and Y directions. In order to insure
return of the switch to normal before an attempt

is made to switch another call, a locking circuit
Y is provided for maghnet CZ through its contacts

CZ~1 and the X and Y off-normal contacts. The
locking circuiy is bvo‘-:en When the switch reaches
its normal position because the eff-nelmel
switches open the locking circuls.,

In the selector, removal of ground from the

~ sleeve lead releases magnet SMT. An energizing

tact CCT-5, armature CCT-8§, ring brush R, R~

bank, called subscriber’s loop, T bank, T brush,
armature CCT-4, contact CCT-3, armature

CSD-§, contact CSD-18, armature CRT-13, con- *

tact CRT-14, brush and contact of section T

of switch CS, winding of the transformer 1§ -

which is energized by the office generator and
superimposed battery 17 to ground.  With this
arrangement, ringing of two parties can be ac-
complished for each freguency. When the
switch CS is on one of the first five positions,
the bells connected to the T lead ring according
to frequency, and in positions § to 18, inclusive,

the bells connected to the B lead ring according.

to frequency. If loop ringing is desired, the

60

subscriber’s loop circuit may be revised, as shown

in Fig. 3, to connect the condenser and bell be-
tween tip and ring leads instead of bhetween one
of these leads and ground whereby only one
party can be rung for each frequency and the
- connections for contacts § to {8 of the switech
sections T and R of switch CS may be omifted,
In order to return ringing tone to the calling
subscriber, there are provided condensers 88 and
in series between the T and R

nected to the beck ring lead by means of a cir-
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(f.

and locking circuit for the selector release relay
o4, similar to that provided in the connector, is
utilized to return the SElﬁCth .step by - step sw1tch X

45 SSw to its normal position.

‘With respect to the finder, de-enelglzetmn of

| 1elay SMT grounds the release lead Z extending

between the seleetm and the finder, the cireuit
extending from ground at armature SMT-2
through contact SMT-{, armature SD-10, con-
tact SD-8 to the Z lead. The grounded Z lead is
connected to one terminal of the winding of finder
release magnet FZ through X and Y off-normal

contacts connected in ehunf The other side of

. the winding of magnet FZ is. eonﬂected directly

to battery. No locking scheme is provided to
keep magnet ¥FZ energized until the switch reaches
home, because the link idle lead LI is maintained

open at a,lme,ture fZ—-¢ as long as magnet FZ is

energized.
- Revertive calling
There are illustrated in the drawings twe meth-

ods of providing revertive call service. Accord-
ing to one method shown in ¥igs. 15 and 16, the

calling party dials a special nnumber, such as 9,
for example, and then dials digits representing
~the called and calhng stations.

Both bells ring
alternately. When this arrengement is used, the

circuit elements enclosed within the rectangle & .

of Fig. 7 are omitted and wiring Y is used,

The second type or method omits the elements .
illustrated in Figs. 156 and 16, and uses the com-

bonents shown within the rectangle E of Fig. 1.

in this case, w:trmg X is used. In accordance
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wri:h the second method, the. calling party ‘dials

22

. Third digit—Receipt-of the third digit causes

the regular directory number of the called party.

After dialing is completed and the busy tone is

returned, the calling party hangs up until it is

 believed that the called party has had time
He -then again re-.

enough to answer the- call.
moves his receiver. In this arrangement, ring-
ing is earried cut only at the:called station.
First method.—The reverting call circuit shown
in Pigs. 15 and 16 is described first. There are
shown connections providing 10-party harmonic,
- full selective, revertive call ringing, The Prog-
ress of -a call is the same as: that described for a
call to o subscriber on another line up to the point
where the selector step-<by-step - switech SSw. O0p-~
erates. The tip, ring, and sleeve connections
from the connector are not .connected into the
banks of switch SSw. Instead, ring, tip and

sleeve ‘leads from the reverting call c‘_il*:cuit are
connected ‘into a revertive call level of .switch

10
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SSw so that the selector is cui through to-the
revertive call circuit instead of to a connector

and hence is operated as soon as the selector step
switch S8Sw cuts through to energize reveriivs
calling reiay RC in the same manner as. callmg
reay CC in g straight through call.

Operation of relay RC causes the ener glza,tmn" |

of the first selector delay.-relay RISD over. a cir-
cuit: extending . from- battery through the lower
winding of :RISD, off-normal switch RiISon-Z,
contact RC-3 and armature RC-2 to ground.
The . operation of relay RC also results in the en-
ergization of the second selector delay relay R2S8D
over g circuit extending fram battery through

the lower or high resistance winding of.relay .
R2SD, off-normal switch RESO'R-—Z con'uact RC-3

and.armature RC-2 to ground.

Revertive calling delay relay RD 15 energired

over ground. sut:plled from the permanent timing

relay RPT over a circuit extending from hattery m

throush the winding of relay RD, contacs
R2SD-£4, armature R2SD-5, contact RC-u, arma-
ture: RC-4, contact RPT-4 and armature RPIT-S.
A locking .circuit is provided for relay RD to the
same ground through armature RD-8 and con-
tact RD--8.

~Second digit.—The system is oW prepared for'

the transmitial of the second digit of the number
being called (the:first digit having been a special

B A
1

switch R2S to step in a-manner similar to:that

explained in cennection ‘with the -operation: of
switch RIS under the control of relay RC.

tacts R2Son-2 are opened to interrupt:the:oper~
ating circuit of relay R28D, but: the: pulsing. cur-

rent through the holding winding of relay-R2SD-

prevents release cof that relay umﬂ the end:of
the digit. | -

Ag soon as RZSD releases, relay RﬂSD r.....-oper--' -
ates over a circuit extending from -battery

through the lower or high resistance winding of -
‘arma-

RISD, armature RD-18, contact RD-i1,
ture R28D-35, contact R2SD-7, contact R{SD-5,
armature RISD-4, contact RC-5, armature
RC-4, contact RPT-4 and armature RPT-§ to
sround. Relay RISD is locked up over a eircuit
extending from the lower coil thereof through
armature RD-10, contact ‘RD-1{, armature
R2SD-8, contact R2SDB-1, contact RISD-5, con-

tact RISD-§, contact RD<3 and armature: RD-1

- 1o ground and prepares a holding path for: rlng

ol

digit such as “9” utilized to cut through to the

revertive call level). i
sponds to the dial impulses and steps the first

frequency selecting switch R{S, which in the illus-
trated form of thiz invention is a rotary type
switch, over a circuit extending from battery
throucgh the rotary magnet winding RiSa, the

upper or low resistance winding of relay RISD,
contact RISD-3, armature RISD-2, contact
R2SD-1, armature R2SD-2, contact- RD-1, arma-
ture RD-8, contact RC~{ and armature RC-2 to
ground. The off-normal contacts RiSon oper-
ate-on the first step.of switch RIS to break the
operating  circuit' for relay RISD at oif-normail
RiSon-2. However, the dial .pulses passing
throueh: the upper or low resistance winding of
RISD maintain the latter operated during the
pulsing time corresponding to the second digit.

The calling relay RC re-

armature RISW-5, |
" RR~%, contact RRT-4, armature RRT--3, Rlead -
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At the end of the second digit, relay RIS re-_,"

leases to prepare & pulsing path for the second

frequency selective switch R2S over a circuit
| 70
ing R2Sa, the upper or low resistance winding

from battery through the rotary magnet wind-

of relay R28D, contact RISD-I, armature
RISD-2, contact R2SD-{, armature R2ZSD-2,
econtact RD-1, armature RD-6, contact RC-{,
and armature RC-2 to ground. -

. party hangs-up. Relay RC is

and armature RC--2.
“maintains relay - RD operated over & circuit ex-
tending from battery, through the winding “of
relay RD, armature RD-92, contact RD-8, con-

cuit (not shown).

armature RRT-1,

“tact RISW-I,

trip relay RRT at armature RiSD-13.

After completmn of the third diglt the callmg |
-energized - by
the opening oi the calling loop ‘The ringing

relay RR then operates over g circuit extending .

from battery at one terminal of the coil of relay

RR to ground through armature RiSD-8, con-

tact RI1SD-1, contact R25D-3, armature R28D-2,
contact RD-T, armature RD-8, contact RC-i
Operation of relay RR.

tact RR~12, armature RR-il; contact RRT-T,
armature RRT-8, contact RPT-4 and armature
RPT-5 to ground. Upon operation of relay RR,
circuits are also prepared for operating the
switching relays RISW and R2SW at armatures
RR-3 and RR-i, respectively, and the tip and

ring leads are cut through a,t arma,tures RR—B

and RR-9, respectively.

The switching relays are opera,ted a,ltema,tely
by means of pulses from a common timing cir-
- Pulses of ground. appear on
the ground leads 15 and 19 (see lower portion of
Fig. 15). Ground lead 78 energizes switching
relay RISW through armature RR-3 and con-
tact BR-4.
by pulses over the second ground lead '59 through
armature RR—{ and contact RR-2.

Ringing voltage is fed: alternately from br ushes

55 of the frequency selector switches to the line. . In

orie case, the circuit e:atends from the selected

generator source, contact and brush of section
87 of the selector switch RIS, contact RISW-4,

contact RR~18, armatvure

to the line circuit, subscriber’s loop, T lead,
“contact RRT-2, armature

RR-8, contact RR~1, armature RISW-2, con-
brush and contact of section §6

of selector switch RIS, condenser 89, shunting

the lower winding of relay RRT to gﬂnemtm
ground lead 91.

Alternate ringing is carried out over.a cnamt

 extending from the other selected generator,

_?7'_5

contact and brush of section 84 of

loop, armature RiSW-=9, contact RISW-6; arma-
ture R2$W—5 contact R2SW-4; brush and CON=

- soon as R2S takeg its first step, ofi-normal con-

Switching relay R2SW is operated -

selector
_'"sw:itch R2S, contact RZSW-I, armature R2SW-2,
contact RISW-3, armature RISW-2, line circuit

including tip and ring leads and subscriber’s
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~ tact of section 85 of selector switch R2S, and
29 shunting the coil of relay RRT to
fnasmuch as the

condenser |
the generator ground lead 91.
contacts of the switching relays are interlocked,
it is seen that the two ringing frequencles are
applied to the line alternately. |

When either party involved in the call lifts his

receiver and completes a connection between tip

and ring leads, direct current flows through the

operating winding of ring trip relay RRT to

- operate it. When both switching relays are re-

leased, remsta,nce battery is supplied to the line
ot contact R2SW-8, the circuit extending through
armature RZSW-5, contact RISW-85, armature
RISW-5, ring lead, subscriber’s loop, tip lead,

armature RISW-2, contact RISW-3, armature

R2SW-2, contact R2ZSW-2, lower winding oi

relay RRT to the generator ground lead 9i.

Relay RRT locks to ground through its upper
winding, the circuit comprising batiery, upper
winding of .relay RRT, contact RRT-{{, arma-~
ture RRT-{8, confact R{SD-{{ and armature
RISD-18 to ground. The tip, ring and sleeve
leads are opened at contacts RRT-2, RRT-4, and
RRT-8, respectively. The line circuit is iocked

out because the removal of sleeve ground there-
from releases lock-out relay LL.O and cut-o;
1.0O. The release of the cut-off relay again

T relay

completes an energization circuit for line relay
LIL. The lock-out relay LLO is slow to release so
that ground over armature LIL~3 and contact
1J—4, armature LL.O-{{ and contact ITIO-19,

contact LCO-7 and armature LCO-8 completes
~ a circuit to re-operate the lock-out relay LLO..

Therefore, the line start, X-mark and H grounds

are ehmmated so that the line fmdel and the

- gelector are released.

When the ring through relay RRT Gpeia

holding ground for relay RD is removed at m-—

‘mature RRT-8 and contact RRT-1.
 releases after a time delay. The release of relay

- RD breaks the energizing circuit for relay R{SD
‘at armature RD-{ and contact RD-3. |
lease of relay RISD, which is also slow to re-

" Relay BD

The re-

ieage, results in a de-energization of ringing
relay RR _
RISD-8 and the energizing circuit for ringing
relay RRT is broken at contact RiSD—Il
and armature RISD-10.

When  the delay relay RD opemtes upon
seizure, a path is prepared over which pulses of
ground received over the pickup lead OPU may

i

 pe wutilized to operate the permanent timing
relay RPT. The circuit comprises lead OPU,

RD-i8, ‘contact RD-{1, armature

armature

RPT-2, contact RPT—-3 and winding of relay

RPT to battery.

Relay RPT locks up to ground
through contact RPT-3, contact RPT-I, contact
RD-3 and armature RD-1. The ground which
operates and

contact RPT-6, contact RPT-4,
arraature RC-8, contact RC-5, contact RD-8,
armature RD-8,

battery.. |
1If the rmgmg cu'cult is not trlpped before 'the

time allotted by the common timing equipment
has expired, holding ground over lead OH is

removed to release relay RD. When relay RD
releases, sleeve ground is removed at contact .

and trunk are dismissed.
1t is desirable to provide means for dlstm-

.guishing _between hangup by the cal__ling sub-

at contact RISD-T and armature

. holds relay RD is then transferred.

to ground supplied by the common timing equip-
~ment over the hold lead OH, the circuit extend-
“ijng through

and Wlndll'lg of relay RD 1o

i

10

3D
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scrlber before completlon of the thlrd c‘hgzt and
actual cialing of the third digit. In other words,
it is desired to provide means to prevent putting
through a false call after the calling party ver-
minates the calling operation by replacing his

receiver on the hook smtch before completmn

of the dialing operation. |

It will be recalled that the revertwe calling
relay RC and means including a first delay re-
lay RISD and step switch RIS are utilized to

identify the calling party in response to a group
- of dialed pulses (actually the second digit dailed

because the first digit causes seizure of the re-

vertive calling circuit) and the calling relay co-

operates with means including the second delay
relay R28D and the step switch R2S to identify
the called party on another group of dialed pulses
(the third digit). Now, if the calling party hangs
up before completion of the third digit, opera-

tion of the hook switeh simulates dialing of the

numeral 1, because opening of the hook switch

contacts causes the re’lease of calling rela? RC,

which in turn causes switch R2S to take one
If hang-up occurs during the return to
normal of the dial following dialing of the third
digit, switch R2S is moved one additional step.

 Similarly, if hang-up precedes the third digit,

the switch may move one step.

It will be recalled that normally, delay relay |
RISD is reoperated at the end of the third digit
and relay R2SD is released to prepare a hold-
ing circuit for ring trip relay RRT. Relay RISD
locks up after re-energization. Thereafter, when
the calling party hangs up, relay RC is de-ener-
gized, ring relay RR is then energized to main-
tain relay RD energized or operated and the

- switching relays RISW and R2SW operate alter-
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nately to Ting botn parties.

‘RD-18# and contact RD-I1,
party hangs up before completion of the third

‘ments included within the rectangle

lifts his receiver, ring trip relay RRT is ener~ -
gized and locks to ground through relay RiSD.

In order to prevent the establishment of ring-
ing and talking circuits on hang-up before com-
pletion of the third digit, means is provided to
prevent the re-energization of delay relay RISD.

‘Thus, if the digit 1, for example, or some other

digit, is dialed, relay RC is energized as soon as
the last pulse is transmitted whereby delay relay
RD is kept operated to maintain a circuit for the
re-energization :of relay RISD at armature

but if the calling

digit, relay RC remains de-energized and shortly

thereafter slow-{o- release relay RD releases and

- opens the energmatlon cu'cult for relay RiSD at
“armature 180.

Second methdd -—If dlrec.umy number revertive
call service is provided, the circuits shown in
Figs. 15 and 16 are omitted and the circuit ele-

_ . E of Fig. 7
are provided and wiring “X” is used. - In the fol-

lowing description it is assumed-that wiring “C”

is used in Fig. 8, i, e., tl unk hunting is provided.
‘When the called lme is found to be busy, the
revertive call relay CRC is energized, the cir-
cuit extending from battery through the winding
of relay CRC, armature CTH-3, contact CTH-4,
armature CBT-14, contact CBT-13, contact

- CSD-1, contact CSD-§ to ground. It is noted

70

. RD-12 so that the line is locked out and the hne -

%

at this point that relay CRC does not operate if

the busy line is the first of a frunk group in
which case relay CTH is energlzed and the fore--

going circuit is broken at confact CTH-4,

Operation of relay CRC grounds front sleeve
the circuit extending from ground at armas-

ture CD—H through contact CD-I2 armatule

When either party -
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' CRT-I8, contact: CRT-19, contact CRC-9,. con-
tact CRC-{8, armature: CRD-{3, and: contact
CRD-12 to-the.front sleeve lead: If any: but the
calling- line' is chosen, relay’ CSL  operates on.

holding current. being fed to. the preceding. se-

lectors and:line-circuit. relays, but if the calling
lineis chosen, helding -current is furnished by
the front sleeve and relay CSIL. is shunted over
a- path extending between the: connector ana
finder multiples; i. e., ground is: found on both
front and back sleeves, the former through. con-
tact CRD-12, armature- CRD-13 and contacts

5
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CRC=10 and  CRC-9, and:the latter by dlrect :

connection. Hence, relay CSL operates on a.nor-
mal call but not. on. a reverting call and thereby
“discriminates’” between  these -calling condi-
tions..

and armature CSI—-4. -

The challenge: of the busy test is concluded
by -the operation of reverting. delay relay CRD
which is:slow to -operate.
forrelay CRD extends from batiery through the
winding of relay CRD,;, contact CRD-10, arma-
ture- CRD-{4: contact CRC-8;, and armature
CRC-T 10 master ground. The original path for
the.tip and-ring-leads; T and R, is broken at ar-
matures CRD—~I and-CRD-3, respectively, but an
alternate path is established at-armature CRC-{
and..contact CRC-2, and armature CRC-3 and

contact CRC-4 of relay CRC, respectively.

‘As-.explained previously, on revertive calls, re-

Once cperated, disecriminating relay -CSL -
locksup to master ground through contact CSL-b

15
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armature-CRD-8, contact: CRC—-—Ea and. armatura :
CRC-T-to master.ground. . The:operation-of. CCT
extends: the:front tip .and ring-leads:-to the:ring-~
ing network of the connector at arm&t_ures
CCT-4 and CCT-8, respectively, |

When the called party answers, or the. callmg._
party. again:lifts his receiver, i. e when an .off-
ook condition again- occurs afte; ringing. -com-

mences, relay CR'T is-energized- as it is: during

a-normal call. Front tip-and ring connections

are transferred. to the:answering relay. .CA.until -

lock-out. is .established. Operation-of CRT opens

the:second operating. path .for relay CD. at:con-

tacts CRT-2 .and armature. CRT—f. After.a.time
delay, relay CD releases.to complete-a circuit -to
the connector release magnet. CZ.. -One..side

 of. the. winding of magnet CZ (lower terminal

20

as. viewed in. Fig. 8) 1Is connected. directly to
battery while the other. side of. the. winding -of
magnet: CZ is .connected to-ground through the

parallel X and. Y .off-normal. switches, .contact

The energizing circuit -

30

lay-CSL remains: unoperated,; opening. the dusy
tone connection.at armature CSIl—2, thereby pre- -

venting the application. of busy tone to the line
at this time. After the third digit-of the called
number is completed, relay- CSD releases and
establishes a new:path for the energization.of re-
lay CRQ, the circuit. therefor extending from
“kattery through the winding of relay CRC, ar-
mature CTH-3, contact CTHEH-4,

armsture

35

CD-1; armature CD-6, contact. CC-4, armature

CC-3, contact CPT-2 and armature CPT-{. to
ground. . Release of relay CD .also.removes.the
sleeve ground at contact CD-Ii and.armature
CD-{Z, thereby dropping. the precedmg selectors'
and lockmg up the line.
In Fig. 18, there.is.shown a mod1ﬁcat10n of the
second revertwe calling circuit accordmg to
which a separate relay is used for -cut.through -
of reverting calls. Circuit connections for. the
connectors .are.generally. the same -except for the
addition of relay CRCT.. The dotted.lines. 59
and.. 80: indicate -the. connectmns of. the. first-
described.system . and are- used:if. relay CRCT is
omitted.  When the calhng party hangs-up after |
receiving the busy. signal, relay. CRC releases:as -

~ previously described, and completes a-circuit. for

40

- OBT-14. contact CBT-12, armature CC-6, con-

tact. CC-7, contact CON-8, armature CON-T,
armatme CSD-5 and contact -CSD-8 to ground.

- During the third digit, relay CGN-is .operated
and. completes a new -circuit. for impressing busy
tone on the ring lead, the circuit extending from
the: busy tone..ang flash. lead OBTEF (PFig. 8)
through armature CBT-1!, contact .CBT-{2, ar-

mature CTHE-{, -csnta.{zt-.-cTI—I—z, contact CCT-{1,

armature. CCT-1€, contact. CON-2, armature
CON-{, contact CSD-2 and armature -CSD-{ to
the ring. lead R. The.calling:party. is expecied

to hang up in response to the tone then received.
._'55 |

Upon.opening.cf the contacts at the hook-switch
after. hane up.at the calling station, relay CC
releases and opens-the; Iast established path for
relay. CRC, which drops-out-and. opens .the back
tip .and ring connections at .armabtures CRC-{
and. CRC-3, respeectively.. The . original energiz-
ing path .for relay. CD is cpened upon the release
of relay. CC but a new energizing path for relay

energizing revertive call cut-through relay CRCT N

from. master ground. through armature. - CRC-1,
contact CRC-6, armature CRD-8, contact CRD-T,
armature.CSL—B contact CSL—1, and relay wind-

ing CRCT to battery. Energization of: relay

- CRCT interrupts the. busy: tone -circuit at.arma-

45

ture CRCT-5. and cuts through. tip -and. ring
leads T and R at-armatures CRCT-1.and CRCT-3.

Ringing . then proceeds  as - prevmusly described

. and when the call is answered, relay. CRT picks

50

up to complete the- talking circuit.

If. trunk hunting is not utilized, wiring “D?”
is used, but the opera,tlon of the revertwe call

- clrcmt remains the same.

60

CD is provided from battery through the winding

of relav CD, contact CSIL-6&, armature CSL-3,
contact CRD-14, armature CRD-I5,

CRT-2 and armature CRT-! o master ground.

contact

65

Sinee master. eround is established by the. clo~

sure of contacts on. relay CC.and relay CD, the
connection is now loeckad up even though the tip
and ring leads are not closed. |
lay CRC also completes a path for the. operation
of cut-through relay CCT. through its. upper
winding. cver: a circull extending f{rom. battery

through .the unper winding of relay. COT, .con-

tact -CSI-1, armature CSL~8, contact. QRD-,-{!,

The release of re-

SPECIAL CONDITION S AND FE.”ATURE’S
- S Lme cz'rcuzt-.-. - |

All kas busy —When all of the ﬁnder-selector )
circuits- provided . for - servicing- a.-given: number

~ of lines. are busy, there .is; of course; no line
finder-selector combination: avallable 10: the: call— |

ing party. Hence, no sleeve ground is returned
to the line circuit and neither cut-off nor lock-~
out relay- is energized: Under this’ eondition, .
the two all links busy relays ALB.and A'LB:in

the dual allotter are released and.the all links

busy tone.is transmitted fto the line-circuit-and

- to the calling station. Referring: to Fig. 12, the
~ clrcult. comprises: a . grounded: tone source:-(not
- shown), the. lead:marked  ALB ‘Tone In;
ture ALB-{4; contact .ALB-I5,.contact. A’LB—-I5

arma-

- armature A’LB— i4.end.the lead marked ALB Tone

Out to the:line circuit of. g, 3,
Coin. box -fone—When . coin: box tene 5+ de-

sired, there may be-provided a.tone.source-super-
5 -imposed on the 48-volt D. -C..supply-as ,s_hown in




. off relays to release.

| 2,641;6‘52 N

2‘?

detted lmes in Fig. 3 Both tone source and
direct current supplles are connected in series

with the sleeve lead and are paralleled with the

cutoff and lock-out relays. The coin box tone
is sent through the sleeve lead to the trunks
to netif_y an exchange operator that a coin box
user is dialing. For this reason, the signal is

impressed upon trunks extending te the operetm |

rather than to a connector.

- Lock- out.—Lock-out is a situation 1n1tlated by
a load across the tip and ring conductors or

the elimination of sleeve ground. In order to

eveld holding inde

because of a permanent fault on the line, a con-

- dlthIl which causes operation of the line, cut-

10

initely a finder-selector link

28

together the two start leads LST and L’ST at the .
The link idle levels 84 and

armature A’LB-5. |
65 of selector switch A’LS are tied together by

the engagement of armature ALB-§ with con- -
‘tact ALB-7, so that all links are available to
the operating side (shown in Figs. 12 and 13).

- As previously explained, half of the lines are
normally associated with one side of the allotter
and the other half with the other side. If all
lines are completely multiplied, the ‘line con-
nected to the first level reached by a 1...nder will
be seized and a line connected into one of" the
last levels to be reached by a switch will some-

times get relatively . poor service if traffic is

~off and lock-out relays as for a call, common

timing equlpfnent is provided to open thie sleecve
lead, ellowmg the line finder, selector and cut-
Pulses of ground received

-~ over pick-up lead OPU energize reley SPT (Fig.

- 6) which transfers sleeve ground at armature
SPT-4 to hold ground over hold lead OH and
contact SPT-§ and SPT-5. Thus, when the hold
lead is opened by timing of the common timing
equipment, back sleeve greund is remeved and
cut-off relay LCO is de-energized.

When the cut-off relay LCO releeses a cir-
~euit including the tip and ring leads is again com-
pleted by the fault and the line relay LL re-
operates. The lock-out relay LILO,

the cut-off relay is releasing and for a further

period sufficient to enable the line relay LL to
~ be re-operated through engagement of arma-
tures LCO-1 and LCO-3 with centeets T.CO- 2
.and LCO-4, respectively.

which is
slow to release, remains operated during the time

20
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heavy. In order to provide pricrity for the lines
associated with levels 6 to 0, the X msark leads

corresponding to lines terminating in levels 1 @
9 are connecled only to the X level of the finder

switches intended to serve levels 1 to 5 and are
omitted from the X level of the finder switches .
intended normally to serve levels 6 o 0. All X
mark leads into levels 6 to 0 are connected It
the allotter serving lines termmetmg in banks 1
to 5 is removed from service, means must be
provided for extending X mark leads into the
unconnected levels. For this purpose bank
splitting relay ABS is provided. Relay ABS is
energized by engagement of armature ALB-12
and contact ALB-{{ and the X mark leads are
then comp]etely 1nu1t1p11ed throeghout the X

-~ levels.

Re- operetwn of the 1111e relay LL locks up
lock-out relay LLO to ground over a circuit from

- ground at armature 1J1.-3 through contact Li—4,

armature LLO-{i, contact LLO-18, contact

LCC-T, armature L.CO-6, winding of relay LLO

to battery. 'The line and lock-out relays are now
cperated. ‘The line start and X-mark leads are
open at contact LLO-5 and the H-mark lead

: 1s open at contact LL.O-12, thereby preventmg
the line circuit from heldmg a, finder-selector

combination. Under lock-out conditions, an

alarm lamp 8! may be energized over e"ci_reuit .

40

ing circuit for relay ALB is broken at spring DK-3.

If the dlsable key DK 1s operated, the energiz-

Relay ALB releases and its functions are trans-

ferred to the ether half of the allotter as de-

scribed above. |
- If, after transfer of functlens any link - be-—_
,eomes idle, the allotting function is transferred
back to the first side because as soon as a link

is returned to normal, the Y off-normal contacts

~in both selector and finder close to re-energme.

- relay ALB in the first half of the allotier.

45

if a
link becomes idle during the period of an allot-
ting action, transfer back takes plece ai the e*'ld |

of that period of action.

Normal level trunk colling. -—"”he XY swiich
is actually a 121-point device, compnsmg eleven

- levels of eleven points or contects each. There

from ground to battery including armature LI—f,

contact LI—2, armature. LLO-& contact LT 0—8
and elerm lamp 81. | |

Lme ﬁnder and allotter

| AZZ kas bUsy —If elther all lmks busy relay.

~ ALB or A’LB releases because of a ‘blown fuse,
'the throwing of disable key DK, or hecause all
-i-lmhs normally served by that 51de of the allotter

b0

‘are busy, the allotting functions are transferred .

80 that the other side or half of the allotter can
- carry the entire load of the line group bemg

-served by the dual allotter.

‘Let-is be assumed that the portion of the
allotter shown in Fig. 11 and left-hand portion:

65

‘of Fig. 12 is busy, in which case relay ALB is
-de-energized. Means is provided for transfer-
‘ring -the functions normally performed therebv

"to. the allotter pertlen illustrated in the rwht--
The relays

{1}

-hand per_tlen of Fig. 12 and Fig. 13.

of the portion shown in Pigs. 12 and 13 are

“designated by the same letters as their counter-
parts of Tig. 9 except that a “prime” mark is
-applied to the letter “A” signifying “allotter.”
- Upon the release of relay ALB, armature ALB-5

.-enga,ges' contact ALB-4 and therebhy connects

60

e

s a

and it is

the dial, 1t is not practical to. set up a system

‘having 110 lines per group, and therefore, this |
first or normal level usuallyv is not used, the .
switch stepping in the X dlrectmn before steepme

in the Y dlrectwn In: the case of small ex-

changes, however, having enly a few incoming
trunks, it has been proposed to place such trunks. . .
on line terminals to avoid the use of incoming =

selectors. The trunks are, therefore, found when

energized in exactly the same manner as sub-

scriber lines. Such a scheme, according 1o pre-

vious arrangements has the disadvantage of re-

~ ducing the number of possible subscriber lines.

be limited to 95 subscriber lines.

Thus a system serving five incoming trunks would
Provision is
made in the allotter shown and described herein

to make use of the normal level of the finder for
‘incoming trunks which do not ap ppear on con-~
" nectors and, therefore, are not mﬂuenced by the

1neb111ty to reach them by dmlmg This -is done

by the addition of the normal-level relay ANL to |

rst level which can be reached if the brushes
‘are not moved in the X direction. Since it is
possible to have only as many: subscriber Imes
. 'as can be reached by connectors
- normally lmpossmle to send a connector switch
only in the Y direction under the 1nﬂuence of
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establish ground. at-an . X-brush whenever:volt-
age appears on a trunk start lead so tha,t the
allotter. can send the .finder-in the.¥Y; d1rect1on
without movement first in the X direction. Ob-
- viously, in the previously -described operation, if
the finder does not move in the X direction, the

30

| ..tmn~ by dialing is:accomplished: as pleviously -de~

et

X-brush:could not become grounded.: Therefore, -

relay ANL is a substitute for the X-brush and

marking terminal and operates when a special
start lead for trunks is energized. It not only

grounds the start lead upon operating. but -alsc

simulates a condition of X marking and causes

the finder switch to hunt-only in the Y direc~

tion, i. e., move directly into the normal level
when the allotter is energized by a. trunk -call.
Its. operation is such as always fo give trunks
first choice, although the-circuit is arranged that

onee.a subscriber is being- hunted, the finder

operation will be- completed even though the

normal level relay may cperate during the find-.

ing process. This feature of moving only in the
¥ direction allows the associated selector to dis-
criminate between calls originated by  trunks
against those originated by subscribers in that
the X off-normal combination remains undis-
turbed on trunk ecalls and the dlscrlmmatmg
leads 68 and 70 are closed. :

seribed: for a-normal call..

- It may:ke desired-to: restrict. certam levels -of
selector. -switch- SSw. to local: subscriber’s lines

| bu-_tﬂ. to_make -available such levels to trunk calls.

Referring to Fig. 6 the eighth level is so arranged. |
Thus;.on a..call from a local. subscriber, when
smtch SSw is stepped to-an unrestricted level, a

 ecircuit-for energizing-the cut-through relay SMT

is. completed -as previously described to extend
the T, R,. S and H leads. Briefly, one terminal

of. the 'winding - of - relay SMT is connected to

- ground: by way of .conductor 45 (see. Figs. 5 and

15
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6),

XX brush-and the back sleeve lead. The
other terminal of the winding of relay SMT is

- connecied to battery. thrnugh contacts SXon—-4
and: SXon-3, mterrupter of ‘magnet SY, winding
of relay: SH; and overflow contacts of SOP.

However, if the selector switch SSw:is 'stepped

to the eighth level .on a call from a subscriber’s

- line, as distinguished from a-trunk call, the lead

25

to: the: XX bank contact, corresponding to lead

43, is-not connected directly to relay SMT but
by way: of conductor 78, contact FXon-€ and

armature FXon-5 of the off-normal switch FXon,

and conductor €9. Hence, the circuit for ener-

~ gizing relay SMT on trunk calls is held open and

The incoming trunks are connected to the nor-
mal level contacts of the tip, ring, sleeve and

nunt banks of the finder switch FSw. The line
circuit associated with the calling trunk places

o0

eround, i. -e., positive battery voltage, on the

trunk start lead TST (see upper portion of Fig.
12) and on the corresponding H terminal in the

line finder bank. If relay AS! has not-heen-op-

erated previously, a circuit is completed for the

normal level relay ANL over a circuit including

battery, the winding  of relay ANL, armature
ASt-2 contact AS{-{, contact ALB—.; armature

ALB-2 to the grounded trunk -start lead TST.
Operation of relay ANL grounds the line start

lead LST at armature ANI~T:and contact ANL-8,

in ‘order to energize relay AS--1 through contact
The operation of re-

AA-2-and armature AA-4.
lay AS-! causes the energization of relay AS-2
and relay AD as in the case of normal starting.
Relay ANL locks up through its own: armature

ANT -4 and contact ANL-H to the grounded trunk

start lead.

- In this phase of my invention, it is not neces-
sary that the finder switch be driven in t‘le X

direction, since the switch conta,ct brushes are
already opposite the normal level. The .mr_cult

for energizing. the X magnet FX is broken at
_contac’t ANL-{ and circuit. connections .are made -

to apply- driving ground immediately to the ¥
inder smtch FPSw. . The. mrcult_
extends from battery .in. the ﬁnder (Fig. 4)

magnel, of the .

40
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- provided with o changeover relay FCH.

through switch FOF-{, magnet FY, the inter-

of - sectmn B2 of .selector switch ALS armature
__Aﬁs.-—! contact AA-2, contact ANL—3 armature
ANL-2, contact AI2-3, armature:AD-4, armature
AS2-8, contact AS2-5, contact- ASt-4.and arma-
ture AS! —3 to ground. The finder switch ‘Thunts

' _rupter smtch of magnet: FY, the. Y lead. from 60

‘the finder to the allotter, the contact and brush”
ergization of relay. ASi and then AS2.

4

on a self-interrupting basis until ground is-en-
countered on the normal level H' contact cor-

~ responding to the calling. trunk. Ground on the
I brush -operates the allotier advance relay . AA
to -advance selector. switch ALS to the next idle

link -as previously--described in connectmn with
the sequence of operations for a regular - call.

‘Cut-through to a- connector and the party:selec-.

X off

break contacts of relay SMT.

for transferring stepring from the-

is: not completed to ground unless the finder
switch FSw has remained in its normal position

relative: to its primary. direction of movement,

i. e., only when switch FSw has moved into the '

._normal level: or -its: secondary direction without
“movement in the primary direction in response

to a trunk call. Referring to the line finder

¢ircuit, Fig. 4, since the:finder switch has not
moved in the X direction, the X off
tacts -have not been operated. Therefore, con-
ductors 69 and 70 between. the line finder and

the selector remain connected together through
contact

~normal armature. FXon-b and
FXon—6 as-shown, to allow normal level trunks
to .reach restricted selector levels of the selector
stepswiteh SSw. The calling subscrlber may be
appmsed that a restricted level has been reached

by the application of a suitable tone to the ring
~ lead R, the circuit extending from the “Restricted -
- Tone-Source” (see Fig. 6) through the X level -

and X brush, break contacts of relay SXD (¥Fig.
5), capacitor 713, overflow contacts SOF, and
Chiangeover.—In Fig., 17 there is illustrated a
inodification of the foregoing changeover circuit -
< 0 the ¥ di-
rection. Instead ef using a single changeover or
H-shopping relay -AX in the allotter, each finder is
mig, 17
illustrates in simplified form the line circuit of .

Fig: 3, the'finder circuit-of Fig. 4 and the allotter.

circuit of Figs. 11 and 12.. Relays,; contacts, and
armatures . arve-identified. by the same numerals
and: lethers wherever identity exists, It will be
recal_l-ed_-'that':a;potentia;tl- on-a start Jead causes en-

of armature: AS2-{3 with wntact AS2-{4 com-

pletes a cir cuit for the energization of relay FCH.

One side of FCH is grounded. The other side
extends-to -battery through lead XB, contact and

Yrush . of section 58 of switeh AI_S armature

AS2-A8, cemaﬂt AS2-I4-and coil of relay AX.

‘The resistances of the series connected relays is '
“fuch- that:.only relay F'CH 'picks up to‘open up the'
cireuiy:. for magnet FY at armature FCH~-1 and

contact FCH<2. - Relay -AD picks up over a. cir-

eudt-. including: armature AS2-8, contact: ASQ-E
-;;_contaﬂt_ ASi-4. and armature - ASI-3,

| Swltch_ o

-normal con-

Clocsure . |
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PSw steps OVﬂl a driving circuit extending from

the upper side of FX, as viewed in Fig, 17,
through the mterrumer

lead, section §f of switch ALS, contact AX-5,
armaturﬁ AX-4&, contact ANI—#, grmature ANL-2,

contact AD-3, almature AID-4, ar‘nature AS2-8,

contact AS2-5, contact ASi-4, and armature

AS1-3 10O ﬂ‘mund
to batfery through the overflow switch FOF.
When tne switech FSw reaches the marked line,

relay AZC is energized cver the XB lead. Relay

FCH is shoftcu cuited and released. Operation

switch of magnet FX,

The oblﬂer side of X extends -

10

of relay A interrupds the X-driving circuit and .

conpietes a dr iving circuit- for magney FY.

Dmuccassgub busb test. —IT a connector has |
sem&a o ¢alling line circuit kefore the line finder

has reached the calling line, ground is present

on the.*fsrward or front sleeve lead and cut-

through ground from the allotter cannot operate
- the cul- ml ough relav FOT because both sides of

the winding of relay PCT are gmunded

Querflow
switeh fails to find a marked line, as if the calling
party hangs up before the calling line was found,
ol 1I the marking lead is open, or, in the case of
g faulty line, for example, and the switch goses

- to the 1ith step in eitner the X or the Y direc-

tion, the overflow switch FOF is operated, there~

by removing. Qa.,tcw from the stepping magnet.
Overfiow contacts FOF-2 place ground on the H
brush of the finder switch ¥Sw to simulate find-~
ing and to cause the allotter to advance.

circuit for the latter operation extends from
sround at FOF-2 over the ¥B lead through con-
tact and brush 57 of selector switeh ALS, arma-

‘The

 through armature SPT-(, contact SPT
20

recyciing. -——-—-When the finder step |

contacts

32

selector switch ALS, thus aliottmg another finder

which will function to find the calling line,

Peg count.—In order to provide an indication

hat a finder switeh has reached some X level, a
puise of ground is transmitted over the pez count
lead PC each time the X stopping relay AX op-
ergtes. The circuit comprises lead PC, contact

- AX-§, armature AX-4, contact ANIL—{, armature

A“IL—2 contact AD-3, armature AD--@, armature
AS2-6, contact AS2-5, contact ﬁSH—r% and arma-

'ture ASﬂ-" to ground. . - |

| Sele(jto% |

Permanent time release.—In order to dismiss a
selector under line fault conditions, ground is
suprlied at interifa, s to the selector permanent
timing relay SPT over the office pickup lead OPU
_ —2, CON~-
tact SD-{4, armature SD-15, winding of relay

. SPT to hattery. Relay SPT locks up to master

ground through contacts SFPIT-2 and SPT-3. Op-
eration of relay SET substitutes a holding ground
received cover the office hold lead OH through -
SPT-§ and SPT-6 for the ground fur-
nished to vhe sleeve lead through contact SPT-5
and armature SPT-4. After a pre-determined
timne, the hold lead OH is opened (see Fig. 14) and

- the circuit dismissed because of the removal of

30

ture AA-T, contact AA-8, winding of relay AA to

battery. The switeh uhen restores c:ue to tne
acvicn of release relay ¥Z,

Similarly in the selector and connector, if I"D‘f"’
any reason the ster switch resaches the overﬂow

44

nosition, the overficw switches corresponding to -

that s ﬂtch operave to open the energizing cir-
ciits fo1 » - the step magnets, Cperation of the
salf'zﬁte avarflow switeh causes tha t*f'ansmlssmn |

1 Oy
S8t~

._ K nd fash to the calling line, the cir-
culy ex te‘fl(‘*lﬂ‘-’f from the b

usy tone and flash lead

angd SOF-3, contact SMT-{2
SMT-{i to the back ring conductor to the finder,
contact FCT-1{ and armature FCIT-I¢ and the
hack ring conductor to the ring brush in the
finder switch FSw. -

. Timed recycling —-As indicated above, means is
- provided to ELUVB.‘"}C{} tﬂﬁ

line is not found or if the step s
erabing. It will be ...e alled that when relgy ASH
rates, a path is prepared over which pulses of
| E’l ound sre fed uazr* he pickup lead OPU to op-
rate ‘i: 1’3-.’?.1 manent tlmn relay APT, the circuit
..,‘.a.t., ng from the pickup lead CPU (see Fig. 11)

.' th“cugn armature AS{-5, contact AS{-8, arma-

re APT-3, contact AP“‘“'—&, winding of relay APT
'm battery Relay
| ci.,. cuit extending from battery, through the wind-

ng oi relay z—:.:
convact A~ ar‘ d AS2--7 to ground.

allovter if the callmg
witch is not op-~

65 ture SDB-I10.

, contact APT-4, contact APT-E |

45

e Selector througn contacts SOF-5
and armature

50 ground through contacts SDB-§ and SDB-S.

at the XX brush,

ground from the back sleeve lead. In order to
energize the timing eqmpment ground is sup-
piied to the BRS lead by closure of contact SD-8,
armature SD—-? contact SN‘T—I and armature
SMP-2. |
Digit adding —W’hen the selector is equipped
for digit adding, as shown iIn Fig. 6, the selector
returns to its normal position the first time a
pre~-determined digit is dialed, but hunts hor-
mally thereafter. When an XX level equipped

for digit adding by utilization of the equlpment |

within rectangle D of Fig. 6 and wiri ng “M” is
dialed, ground appears .on the XX Dbrush from-
the back sleeve lead, the circuit extending from
the back sleeve lead through contact SXD-I0

‘and armature SXD-9 to the auxiliary XX brush.
| G-round on the XX brush operates the drop back

relay SDB over a circuit extending from ground
contact in the XX bank, ar-
mature SDB-1, contact SDB-6, winding of re-
lay SDB to battery Relay SDB locks to sleeve

- The operating path for the Y magnet SY is

i1fy -
-5"_ nmmal restores the off-normal switches fo com-

“plete a, path for the energlzatmn of relay SAB, S
over a ‘circuit . extendmg from the Wlndmg of

APT locks to ground over a C
relay SAB  through contact SAB-8,- armature -

oo
]

Operation of relay APT also prepares a path

over which ground pulses from the cancel lead

CAf can ve applied to the aliotbter advance re-

lay AA, the circuit extending from:lead CA~{, for
xample, through armature APT-1, contact
CAPT-$ to the winding of relay AA.  If the call-

opened at contact SDB-I and armature SDB-2
and the path carrving dial tone to the calling

station is opened ab contact SDB-1{ and arma-
The release magnet SZ is oper~

ated upon the closure of armature SDB-4 with
contact SDB-g, through contact SAB-§ and ar-
mature SAB-T.

turns to normal. The return of the SWltCh to

SAB-8, contact SDRB-8, armature SDR-8, . off-

‘normal contact SXon-i1 and armature SXon—-z'---"

to master ground The XX ‘brush is no longer
effective to return switch SSw to normal because

I..._

" the release circuit is broken at armature SAB-T.

70

manner.

Thereaiter, the call proceeds in the normal
“After the switch steps in the X-direc-

tion, the Y magnet is operated over a path com- N

ing line is not found by the time the common

timing equnment furnishes pickup and cancel
78

---pulses relays APT and AA are energlzed to step

'pleted through armature SAB—-& and contact

SAB-35.. |
- Digit cancelmg --—-If 1t is desmed to prov:tde .

The stepping switch SSw re-
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digit canceling or absorbing on one or more

. g.641 ','-e"r.sfz

levels, ground on the XX brush of the selector
switeh: is conducted over the digit absorbing con- .

ductor and through fthe off-normal switches in
shunt to the winding of release magnet SZ in

order to return the switch to its home position

each time that particular digit is dialed.

‘Dead . levels—Means is provided whereby the -

selector does not cut through on dead levels and
a distinctive tone may be returned.to the call-
ing subscriber to indicate that g dead level has
been dialed. It will be recalled from the de-
- scription of selector operation thal relay SMT
is shunted during hunting over ‘busy terminals
of .switch SSw, one connection to ground being
made- through the XX brush and bank. On dead
levels, there is no connection made into the XX

- CS-i.

10
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CS'is released by ground originating at the busy
‘test relay CBT and following a path thr ough ar-

mature CBT-1, contact CBT-2, armature CRT-4,

contact CRT--3, off-normal switch CS-2 of minor
switch CS and the release coil: CSb to battery.
Upon the return of switch CS to normal, off-
normal relay CON: is de-energized by the open-
ing of the -circuit including off-normal switch

erglzatmn of 'relay CBT over a circuit extending

- from battery through the lower winding of re-

lay CBT, armature CA=13,. contect CA-i4, con~
tact CON-8, armature CON-1, drma,ture CSD—5-

- and contact CSD-§ to ground

15

The cireuit for the minor smtch releese mag-"' :

' net is thereby opened to permit the re-stepping

level of switch SSw. and hence the side of relay

SMT extending to the XX bank of switch SSw
is. open and SMT cannot: operate as long as the

auxiliary or XX brush stands at a dead level.

For the same reason, after the switch SSw takes

one step in the Y direction, the ground for en~

ergizing relay SH to step magnet SY is absent

and hence switch SSw halts on the first termi-
nal or bank in the Y direction. Thus, there is
provided means for halting or limiting the move-

ment of the tip, ring, sleeve and hunt brushes at

a predetermined position: of the secondary or Y
‘movement when the primary or X movement :

is positioned at a dead.level. If a dead levelis

20

of switch CS by timing pulses, if any, brought

indirectly into the connector from the line finder
over the H conductor or directly from the XX
bank of the connector. -

‘Operation of the answermg rele_v CA com-
pletes a path for the timing pulses to step switch
CS as . follows: H lead, armature CA-{, contact

- CA-<2, armature: CBT-4, contact CBT-5 ballast

. lamp 82 and rotary magnet winding CSa to bat=

- tery. Ballast lamp 82 is provided to limit the

dialed, the. de-energization of" relay SXD after
dialing ceases, .completes. .g circuit for carrying -

a. dead level tone back to the calling. subscriber
over the ring lead, the circuit extending from-a
suitable. source:. of: tone . (not shown), the dead
level tone lead. (Fig. 6), terminal in X bank of
switch .SSw, .X brush, contact SXD-I,
SXD-2, condenser 13, overflow switch SO, con-
tact. SMT-I 3 and armature SMT—-I I of relay SMT
te the back rmg 1ea.d . | |

Cannector

Coneersatzan tzmmg —-Upon the cut through of

a, selector in.an originating bay or.a- connector

in a terminating bay, the conversation timing

start lead BCTS is grounded over a circuit extend-

ing from battery at the conversation timing start
relay BCTS (Fig.
BCTS . lead, contact : CRT—-T armature CRT-G,
eontact CD-5 and armature. CD-4 to: ground:

Relay BCTS is energized to oround the office

timing start lead: OTS by engagement of arma-

ture: BCTS—-{ with contact BCTS-2 and there- '

by bring into.operation suitable timing means,

as.a pulse generator of. desired type, for example..

 QOperation.of relay. BCTS also completes the. of-

fice timing pulse. lead. OTP from the tlrnmg'
means, not shown, by -the éngagement of arma-

ture BCTS-3 and contact BC’I‘S—4 to. the wind<

ing of timing pulse .relay BTP-I and also-to the

winding of timing pulse relay BTP-2.. The tim-

ing :pulse: relays operate on -each pulse.
vidual contacts are provided. for each 11ne finder

armature

14)  winding of relay BCTS,

~currents to pass through winding. CSa to oper- -
‘ate the switeh and thereafter serves to reduce
the current to a safe value.
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current flowing in the last-mentioned circuit -
and prevents overheating of winding CSa

the ballast lamp permits pulses of relatively high

Switch CS advances
each time a timing pulse is received. With the
arrangement shown in Fig. 9 on the seventh

- switch point, which means that seven timing
40

pulses have been received, a warning tone is fed to
the ring conductor or lead over a circuit extend-

ing - from the conversation warning tone lead
OCWT (Fig..8) through armature CBT-6, con-

tact CBT-1, brush and contact of the C section
of switeh CS conteet CRT-2%, armature CRT-22,
tone condenser: 83, contact CCT-9, armature
cCT-18, contact _CON—-fZ ermatureCON-,—i con-
tact CSD-2 and armature CSD-i to the back:

ring lead R. When the. minor switeh steps to

59
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Indi=
85

or.connector; or both, and individual. timing -

pulse ground is applied to the XX bank: termi-
nals. representing the timed levels.

This circuit

is. released When all CRT releys are de-ener-' |

ngEd
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-Ref errmg partlcularly 10 the connecter means |

is provided for dlsmlssmg the cennectmns or

contacts 7 and § are.wired together. |
switch C8 reaches the tenth position, the
-grounded tone lead OCWT, which is connected

the mnth posnmn -another warning tone is

furnished over substantially the same path since
"Wheun the

to the brush of section C of switch CS, is applied -

~to the tenth contact, contact CRT-9 and arma-

‘ture CRT-—! { to the winding of relay CSD which

operates for the second tz.me ‘during. the call, in .
order to dismiss the call by removing both front
‘and back sleeve grounds at contact CSD-18 and

e,rmature CSD—H The finder. and the selector,
which heve heen held by sleeve ground, are

dropped and lock out, if provided in the line cir-"
is established. . It may be ebserved that
at the time of the ﬁrst operation of relay €SD, -
a shunt was provided around armature CSD-IT
‘and contact CSD-i8 through contact. CRT-!Q S

cuit,

and armature CRT-18.. . S
- Time cancelling: —If one of the levels 1s pro-."

vided with -time - cancelling provisions, - direct
ground is connected to the corresponding con-

 tact in the XX bank in order to hold magnet

completed circuit after receipt of a° predeter-

“mined number of tlmmg pulses. .
ing:trip. relay CRT is operated the. minor swn:ch

‘When the ring= -
5

CSa of step: switch: CS permanently energized
to prevent further: steppmg and, therefore, pre-

vent the. reeeptlon of timing: pu]ses Whereby the' -

The release of rele,y CON causes the en- '

.. The
‘ballast lamp preferably has:a thermal coefficient
of resistance such that operafing pulses pass
through before. its resistance. arises appreciably .

but the hot resistance.is current limiting. Thus
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~circuit cannot be dismissed by timing.’ Ballast
lamp 82 limits the sustaining current. -

Trunk hunting—If trunk hunting is desired,

- the equipment shown within the dashed rec-

tangle 7 of Figs. 8 and 9 is included and the
wiring indicated by the letter “C” is used, it be-
ing understood that if the trunk hunting fea-
ture is not employed, relays CTH and CPA are
not provided and wiring “D” is used. With the

provision of trunk hunting, the connector can

- choose an idle line out of several in a group,
such as trunks to a P. B. X station. The hunt
terminals of all but the last trunk in the con-
nector multiple are marked by resistance bat-
tery and the last contact or trunk is marked by
dlreet cround,
- The first trunk is selected by dialing. When
the H brush of the connector switch CSw passes
a marked terminal or trunk, the trunk hunting
relay CTH is energized. The left-hand termi-
nal of the upper winding of relay CTH, as viewed

in the drawing, is connected to ground through
The other

contact CD-13 and armature CD-{4.
terminal of the upper winding of relay CTH is
connected to the hunt brush through contact
CCT=-{2 and armature CCT-13. Relay CTH re-
leases when the hunt brush moves to the next
- terminal. If the connector switch stops on a
marked trunk, and this trunk is found busy, re-
lay CBT operates from sleeve ground through
contact CYD-i and contact CYD-6.

from master ground to re-energize relay CXD,

_ _ The sub-
‘sequent release of relay CYD completes a path
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erated as long as busy sleeve contacts are en-

- countered.

If an idle t'runk is reached relay CBT releases

'beceuse of the lack of sleeve ground. Release

of relay CBT opens the holding path for. relay
CXD at armature CBT-1§ and contact CBT-I5,

- whieh releases relay CXD and this relay in turn

10

15

- resistance ground over a circuit inecluding con-

20

20
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the circuil extending from battery through the

lower winding of relay CXD, as shown in the
drawings, contact CYD-Ii3, arma_ture CYD-14,
contact CBT-15, armature CBT-16,
CTH-9 and armature CTH-I0, to master ground.
The second operation of relay CXD re-operates
relay CYD from master ground at armature
CXD-{ through contact CXD-2 and the lower

winding of relay CYD to battery. The previous.

release of relay CYD. caused the energization of
relay CSD, which is arranged to be subsequently
independent of the further action of relay CYD
as previously explained. Hence, the pulsing

paths to both stepping magnets CX and CY are

opened at contact CSD-16 and armature CSD-14,

and the pulsing path to stepping magnet CSa
50

is closed at armature- CSD-14 and contacts
CSD-15. Therefore, the calling party can dial
the third connector dlglt Whﬂe trunk huntmg is
gomg on.

The energization of relays CBT CTH, CXD
and CYD establishes the necessary conditions
for trunk hunting. Pulse assist relay CPA is
next energized. One side of the winding of re-
lay CPA is connected to battery and the other
side is connected to ground over a -circuit in-
cluding the interrupter switch CY-I,

armature CBT-1. Relay CPA transmits pulses
through the winding of magnet CY over a cir-
cuit extending from ground at contact CPA-2
through armature CPA-1, armature CYD-12
- contact CYD-ii, contact CXD-9, armature
CXD-8, upper winding-of relay CYD, magnet
winding CY and overflow contacts COF to bat-
tery. The connector step switch CSw steps in
the Y direction. - The busy ground previously
described is broken as the switch moves forward
but relay CBT is held operated by a second
ground extendmg through contact CPA-4, arma.-
ture CPA-3, and lower winding of relay CBT to
pbattery, so that relay CBT remains steadily op-

| contact
CTH-6, armature CTH-5, contact CBT-3 and

35
- winding is no longer effective and that in the

contact

40
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effects the release of relay CYD at armature
CXD-f and contact CXD-2, and also opens the
energizing path for relay CPA at armature
CBT=1 and contact CBT-3. The release of re-
lays CXD and CYD prevents further hunting.
The release of relay CYD connects relay CCT to
sleeve ground for the second busy test. |
‘When relay CTH was. energized prevmusly,
path was established from the- lower winding of
relay CTH to battery at one terminal and to

tact CTH-8, armature CTH-1, contact CXD-I10,
armature CXD-I{f, contact CCT-12 and arma-

ture CCT-13 to the H Dbrush, thereby locking

up relay CTH. As indicated by the arrows ad-

~Jacent the windings of relay CTH, the windings

of this relay are arranged so that the flux nor-
mally developed therein opposes, although the
ampere turns relationship is made sufficient to

‘hold the relay pera,ted by means of its. up-per_ |

winding.
If there are no 1d1e trunks the connecter steps

'to the last trunk which is marked with direct

ground on its H terminal, thereby grounding the
right hand terminal of the upper winding of re-
lay CTH, effectively shunting this winding. The
lower winding is fully energized so that filux re=
versal takes place; i, €., the flux in the upper

lower winding becomes controlling. Hence, re-
lay CTH releases immediately to stop huntmg
by the switch. Relay CBT is held up to. sleeve
ground until the release of relays. CXD and CYD
since their paths are opened by relay CTH. The
release of relay CYD permanently locks relay
CBT to ground fthrough armature CD-i{l and
contact CD-I2 and contact CYD-6 and arma-
ture CYD-9, and busy tone and flash is applied
to the calling line. Relay CBT holds up during
release of relay CYD because armature CYD-5
engages contact CYD-6 before the latter breaks
from contact CYD-1. At this point it is noted
that relay CTH -held the busy tone and flash
lead OBTF open in order to avoid a false indi-

cafion to a subsenber durmg the hunting oper-
~atlon.

. Permanent time release —-When the calling re-
lay CC is operated, but before the answering re-
lay CA is energized, a path is established to the

~ permanent timing relay CPT: from the common

60
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timing equipment. This circuit extends from-
pickup lead OPU through armature CPT-5, con-
tact - CPT-6, contact CA-9, armature CA—| 0,
contact CD—IIJ armature ‘CD-9 and winding of
relay CPT to- battery. Pulses of ground re-
ceived over the pickup lead operate relay CPT
which locks to ground. at contacts CPT-4 and
CPT-6. The ground: previously furnished for

- stepping the connector switch CSw and for en-

ergizing master ground at armature CPT-I is
transferred to the office hold lead OH:at con=--

- tacts CPT-2 and CPT--3 At the end of the tlm-

70

vg

ing out period, holding ground is removed for a
pre-determined. time, one sécond for - example,

which results in the release of the connector re~
lays and the establishment of lock out.. As soon

as relays CD and. CPT release, the release mag-

‘net CZ'is energ1zed fo restore the step sw1teh
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CSw -to normal, the. circuit extending: from one- -
side of magnet winding: CZ to battery and from "

the other side to.ground through the paralleled.

X and Y off-normal contacts, contact CD-1,

armature CD-6, contact CC-4, armature CC-3,
contact CPT-2 and armature CPT-1.

Relay CPT is released by the operation of re-
lay CA at contact CA-§ and armature CA-i{0.

Release of the connector is thus effected only by
conversation timing or by the release of the call-.
ing relay CC.. The permanent timing circuit.is -~

reinstated at.any time by the release of relay CA.

- Common timing equipment

the selector and connector circuits permanent
- timing relays SPT and CPT, respectively. If
these relays are omitted, permanent alarm equip-
ment may be provided in the common equip-
ment as shown in Fig. 14. In this case, referring
to the selector, the dashed rectangle C is sub-
stituted for the apparatus illustrated in the
dashed rectangle B, Upon the seizure of a se-
lector or a connector, the bay ringing and tone
start lead BRS is grounded, thereby completing
a circuit for energizing relay BTS over a cir-
cult extending from batfery at one terminal of

the winding through the winding of relay BTS,

the lead BRS, contact SD-8, armature SD-1, con-
tact SMT-{ and armature SMT-2 to ground.

- The office ringing and tone start lead ORS is

38

-'and retumed to the allotter over: one of: ‘the ¢can-~:

cel leads CAl or CA2.dependent upon which half:
of the allotter is involved. Inasmuch" as ‘edach:

cancel lead is' connected to one terminal: of the. -

winding of allotter advance relay -AA through’

- armature APT-T: andcontact - APT-6, the ap-"

10

| | , 15
Permanent alarm.—There are illustrated in -

- the selection of said called line, a discriminating

20

25
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grounded by the engagement of armature BTS-I -
with contact BTS-2 to energize the ringing and

tone start equipment, not shown.

Energization of relay BTS also prepares 8, c1r-
cuit for the energization of relay BPT over a
circuit extending from battery through the wind-
ing of relay BPT, contact BTS-4, armature
BTS-3, contact BPT-1, armature BPT-8, con-

tact BALM—I and armature BALM-2 of the bay
alarm relay BALM and the OPU lead. This cir-
cuit causes relay BPT to operate in response to

pulses received over lead OPU. Relay BPT locks
up to the hold lead OH at contacts BPT-1T and
BPT-6 and operates relay BALM over a circuit
extending from ground at armature BPT-4
- through contact BPT-5, armature BALLM-8, con-

90

pearance of ground. on the cancel lead results:

in the ener g1za,tmn of relay AA and the urecyelmg -

of the allotter. - AR
- WhatIelaimis; - - FRETEO R I
-1.1In g telephone system a, plurahty of multl-"f

.‘i a.-‘ A 1 .'_| .-1.- 1 . "1.. -I-u— . ..

party lines, each line:having-a calling’sleevé: con="
ductor and a-ecalled sleeve conductor,‘means in-:

cluding a plurality of link circuits for inter-con-
necting said lines, means for making a calling

line busy to incoming calls from other lines, o
means in one.of said link circuits for detecting

the idle or busy condition of a called line upon

relay individual to said one link circuit and hav-
ing an operating winding, means including the

calling sleeve conductor of a calling line for
-operating said discriminating relay by energizing

said operating winding in response to the selec-

tion of an idle called line, means including both -
of said sleeve conductors for shunting said op-
-erating winding of said discriminating relay and

thereby preventing its operation when the calling -
and called line is one and the same, and means
controlled by said discriminating relay for rever-

tively sagnalhng stetlons on sald callmg andh
- called line.

2. In a. telephene system a plurality of multi-
party lines, each line having a callmg sleeve
conductor, a called sleeve conductor and a sub~

scriber controlled calling device, means includ-

ing a plurality of link circuits for interconnect-

- ing said lines in response to a predetermined

40
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tact BALM-1 and winding of relay BALM to bat-

tery. Relay BALM locks up over a circuit ex-
tending from its winding through contact
BALM-3, contact BALM-T to lead BRS. When
the hold lead OH is opened by the engagement

50

of the brush of interrupter 72, with the insulated

segment for example, relay BPT releases, there-
by grounding the office permanent alarm lead
OPA through armature BPT-1, armature BPT--2,
armature BALM-3 and contact BALM-4.
Allotter time ouft.—The operation of any line
relay applies resistance ground to the allotter
start relay AS-1 as previously described. The
operation of relay AS-i caused ground to be

99
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placed on the cancel start lead CAS-~! at arma-

ture ASI-3, through contact ASI-4 and lead

CAS-{ to energize one winding of cancel start

office ringing and tone start lead ORS through
armature BCAS-3 and contact BCAS-4 to start

the operation of a pulse generator (not shown).

The pulses from the generator are received over

relay BCAS (Fig. 14) depending upon which half 05

of the dual allotter iIs energized by a start lead
involved. Relay BCAS operates to ground the

70

operation of said calling device, means for mak-
ing a calling line busy to incoming calls from
other lines, means in said link circuits for de-
tecting the idle or busy condition of a called .
line upon the selection of said called line, means

in said link circuit for applying & station select-
ing signal to said called line in response to a
further operation of said calling device, a dis- -
criminating relay individual to said one link cir-
cuit and having an operatmg winding, means
including the sleeve conductor of a calling line for
operating said discriminating relay by energizing
said operating winding in response to the selec-
tion of an idle called line, means including both
of said sleeve conductors for shunting the op~
erating winding of said discriminating relay
thereby preventmg its operation when the call-
ing and called line is one and the same, g source
of busy tone, means including said discriminat--
ing relay for connecting said source of busy tone
to said calling line when a busy line other than
sald calling line is selected, and means includ-

ing said discriminating relay for preventing the

connection of said source of ‘busy tone to said
calling line when said calling line is selected until
after said further 0perat10n of sald calhng de-
vice. | |
3. In a telephone system of the type heving a

connector switeh eqmpped with primary and sec-

ondary steppmg magnets, lines accessible to said
switch, at least one of said lines being a party

line having a plurality of substations connected

- . thereto, an auxiliary switch associated with said .

- connector switch, a source of busy tone, means

the office allotter timing lead OAT and ener-

gize relay BCAP threugh armature BCAS--I and
BCAS-—Z The pulses are repeated by relay BCAP

including a calling line for successively and di--

rectively operating said magnets to select g called @ -
line, and means. eﬁectwe after the selection by o
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said connector switch of a.called line for di-:
rectively. operating said auxiliary switch; means-
responsive to the selection by said: connector
switeh. of a busy called line which is different
from the calling line for connecting said source

of busy tone to the calling line before the. di-

rective operation of said auxiliary switch, means
responsive to the selection by..said connector

switch of said party line-on a call between sub-
stations on said party line for preventing  the

calling line before the dlrectwe operation of said
auxiliary switch, and means responsive to .the

_____

.-Numbei' |
connection of said source of busy tone to the 10 1,912,453

40

fODera,tmn of said auxiliary switch on. a call be<
tween substations on. said . party line. for, con--
_nectmg said source of busy tone to saxd party_:
line. = - |

FRAN K A MORRIS
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