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o 8 Claims;
1

This invention relates to telegraph switching

or exchange systems and more particularly to

the switching equipment and control circuits at
o telegraph central switching office where tele-
graph messages received over incoming lines or
channels are directed to the desired outgoing
line or channel and transmitted thereto without
the necessity of manually repeating the relayed
¥nessages.

It is o general practice of telegraph Systems
t5 store the received messages at a central ov
switching office incident to the relaying therect
t0 an outeoing channel since the storing of the
messages enables transmission over any Iline,
either incoming or outgoing, at any time re-
cardiess of the busy condition of any other line.
The storing of the messages in most systems of
this nature is accomplished by perforating
mechanisms respending to received signals which
nerforate & paper tape that is subsequently em-
ployed 1o control a transmitter. In larger
switching centers the messages are stored twice,
- the first storage being in a tape in the:perfora-
tors controlled by incoming line signals and the
second storage by a perforator operated in re-
sronse to signals transmitied intra-off
transmitter associated with the first perforating
mechanism. The storage tape of the second

rerforator controls a line sending transmitter atv

the sanding position. It is to the double storage
system that the present invention relates.

T4 is one of the objects of the present mven-
tion to provide a telegraph switching system of

the above general type wherein mere eflicient

use of the switching eguipment is made.

Tn this respect another object of the inven-

tion is to arrange the switching equipment so
that it is shared by certain of the outgoing cir-
cuits as, for example, the lightly loaded circuits
or those having fewer messages -transmitted
thereover and which are or may he idle part
of the time. |

Another object of the invention is to provide
a switchinge system wherein two tynes of intra-
office transmission paths are establishad, namely,
sn-called direct intra-office transmission paths
for heavily loaded circuits and vpaths through
equipment. shared in the establishment of other
intra-office transmission naths to lightly loadsd
circuits. |

Still another object of the present invention
is to provide a switching system wherein an
intra-office transmission path from an incoming
line may bhe established to an outgeoing line

through any one of a pluralivy of different infra-
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office routes and through equipment used in
common with the establishment of other such
pavhs from other incoming lines. .

A more comprehensive understanding of the.
various operational and functional aspects and .

features of the system and cohjecls of the pres-—-

ent invention may be had from a review of co-
pending applications Serial Nos. 240 and 37,556,
fled January 2, 1948, and July 8, 1948, respec-
tively. Copending apphcatwn Serial No. 240 dis~
closes some of the features of a telegraph switch-
ing system consisting primarily of the above-men-

tioned so-called direct intra-office transmission
naths as distinguished from the system disclosed

herein which includes both the so-called direct
-ndl shared intra-office transmission paths and
the manner in which they may be arranged and
consolidated into a composite and compr ehensive
system including both types of intra-ofiice trans-
rmission paths. Copending application Serial No.
37,656 discloses a system somewhat like the sys-
tem of the instant application containing bhotir

direst and shared intra-cfiice transmission paths

with the assignment of the various shared cir-
cuits being controlled by a so-called alternate

assignor.
The obiects of the present invention will be

'more apparent in the following detailed descrip-

tion of a preferred embodiment thereof wherein
reference is made to the accompanying drawings,
in the latter of which:

Fig. 1 is g schematic representation of a tele-
craph system embodying the principles of the

present invention;

igs, 2 and 3 are details of a s0- -called intra-

office transmitter circuit or the control circuits
for effecting transmission from the transmitter

associated with the signal controlled repsriora~

tor;
Figs. 4 10 20 are eqmpment and c:trcult draw-

ings of a typical exemplary systemm embodying

the varions intra-office transmission paths;
migs. 21 and 22 are details of 2 so-called send-

ing circuit or sending position employed to con-

trol the transmission of message S'lgna,ls fo an

0*1tb01n9* line; and
Fig. 23 shows the ma:nner in whlch Flgs 2 to 2"

may be arranged with respect to each other to
illustrate the details of a complete system.

General descriplion
Tn accordance with the principles of the pres-

ent invention, sach incoming line is associated
‘directly with a printer perforator, or has access

thereto through =@ so-called concentrator ar-
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rangement, which operates to print and perforaie
tiie line signals on a storage tape. In PFig. 1,
the printer perforators are represented by the
reference numerals 2 terminating incoming lines
L frem branchh ofiices such as BO—i etc.

As indicated in Irig. 1, 3 number of receiving
positions are grouped together into what are
termed turrets and each turret has an associated
push bution panel 5 containing a push button
ior each destination to which a message may
be sent Irom the switching center. In the ar-
rangement of Fig. 1 the first turret has three
receiving pecsitions, the second turret five and
the third iturret three. Any convenient num-
per of receiving positions may be included in
5 turret.

In accordance with the invention, the intra-
office transmission paths are established by
means of multi~-level rotarv switches and each
receiving position has directly associated there-
with four rotary switches and the group of tur-

ets, stich as three in the arrangement of Fig.
1, have associated therewith g sharing connector,
represented by the rectangle §, common to all the
associated receiving positions. In the arrange-
ment shown the sharing connector & has some
twenty-four multi-level rotary switches.

" In the preferred embodiment of the invention,
each of the four rotary switches associated with
eacq receiving positicon and the twenty-four of
the sharing connector 6 has twenty-five points.
From twenty-two points on the A or so-cailed
direct selector rotary switeh of each receiving
position, and twenty-five points on the B and
C or so-called direct connector rotary switches,
it is possible to establish a tetal of some seventy-
two so-called direct intra-office transmission
praths to associated sending circuits. These paths
are called direct paths or circuits in that SUuh

paths may be established independently of a 4

path which may be established from any of the
other receiving positions. The twenty-five di-

ect paths or circuits established through rotary
switches B and C also include respective points
on rotary switches A. The twenty-fifth point
of each rofary switch A extends to the D or so-
called sharing selector rotaz 1y switch, the points
of which extend to various sharing connector
rotery switches in the sharing connector 8. As
indicated in Tig. 1, the seventy-two directly
associated sending circuit positions are multi-
pled to corresponding points on each of the
rovary switches A, B and C.

As will be describzd hereinafter in detail, each
rDta,ry switch of the turret connector 8 is ca,pable
of‘ establlshma a connection or transmission path

from g receiving position to any one of some
tvmptm -five so-called sharingly associated send-
ing circuits. The suaringly associated circuits

ﬁmud be the lightly loaded ones whiie the di-
rectly asscciated Gll”“l)."ts would be those heavily

10aded such as t unks.
the sharmg CG‘DI]_ECEG

Each rotary switeh of

and in order that it be nossible to establish trans-
mission paths at SULSY ntmli:ﬂ' all timszs, each
shalmﬂ*l} associated sending circuit is connecied

2 is made busy when a
umz_smlqcmn path is established therethrough.
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to a plurality cf the sharing connector rotary

Switches. | - |
Whr:;*a an intra-office transmission path is es-
tablished either through the sharing connector
F or to thﬂ directly associated sending pogitions.
the intra~office transmitter & transmits the stored
signals thereover and thess signals control a

erforator such as 7 which stores the signals a2

4

second time in a tape 8§ employed to contrcl a
distributor transmitter associated with a sead-
ing line Li. . |

The transier or & mchmg of g message irom
ths tape of a receiving position to the tape of
o, sending posiitlon is directed and controiled
through the operaticn of push putions. When
the attendant cbserves the message in g receiving
position, shie notss the c'iestmatiﬂn thereci by
reading the prmted characwers in the -{ape and
then conditions the associated receiving position
for the transfer of its message by operating a so-
called transmitter initiate push button, prefer-
ably located adjacent the receiving position
transmitter. Such operation causes a “trans-
miftier operate lamp” adiacent the transmitter to
start flashing and another lamp, a “turret
switching lamp” to start glowing. The flashing
transmitter operate lamp indicates that the par-

icular intra-office transmitter has been condi-
ticned for the switching of its message and the
glowing turret s witching lamp indicates that a
switching operation has been started ab the tur |
ret but is incomplete, |

Ihe attendant next depresses a destination
pusii button representing the destination to
wiliciz the message is to be sent and it is held
depressed until the intra-office path has been
established. Thse cstablishment of this path is
indicated by the transmitter operate lamp chang-
ing from the flashing to a steady glowing con-
dition aDd by the .turret switching lamp ceasing
to glow. -

The destination mdluatmg push butions such
as &, ®ig, 1, are cornmon to the receiving posi-
tions of a turret and the operation of a trans-
mitter initiate push butfon seizes the common
equipment until the desired transmission path
has been established, and during this period
prevenis other receiving positicns from being
activated or conditioncd for the transmission
of messages therein. However, since the estab-
lishinent of a transmission path is effected in a
time interval of only a fraction of a second, the
common equipment is not unduly tied up and as
soon as the path is established, the common

equipment is released for use Ly the Gther re-

celving positions.

In the case of establishing g transmission path
through the A rotary switch asscciated with a
"Sceiving position, only this switch is caused to
step to its desired point, and if the desir ed intra-
oliice circuit happens tc be busy, the swiiching
equipmeny operates to transmit the messase
Intra-oifice when the circuit becomes idle. When
an intra-cifice pathl is established through the
A rotary switch as well as either a B or a C rotary
switch, the two invelved switches step together
as do the A and 1D rotary switches when a path
1§ established through the sharing connector. In
addition to the stepping of rotary switches A
and D on estabhshmen‘t of a path through the
sharing connector §, the involved rotary switech
therein will also step at this time and when the
wipers thereof reach the vreper point, control
reiays operate and the intra-office transmitter

i3 connected to the desired sending position.

Because each of the rotary switches in the
snaring connector § provides connections to some
twenty -five intra~office circuits and since a num-
ber of receiving nositions share the use of a com-
mon sharing connector to reach these intro-
ofiice circuits, three sharing connector rotary
switches are associated together for each eight
or nine intra-ofiice circuits. These intra-offce
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circuits are multipled to-the points of the three
switches and g control means is provided so that

when a message requires connection-to one of

these intra-office cireuits from any one of the in-~

tra-cffce transmitters, the first one of these three

switches if idle will make the connection, but
if it is busy the second one if idle will make the
connection, and if it also is busy, the third if

idle will make the connection. Hence each intra-

office circuit appearing on the points of three
different rotary switches in the sharing connec-
tor provides three possibilities for completing a
connection between an intra-office transmitter
and a sending position. |

If all three switches through which an intra-
office circuit mayv be established are busy, a turret
busy lamp is caused to glow and thereby inform
the attendant that due to a busy condition of

the common equipment, the particular message

can not be switched at this time. Normally un-
der such conditions the attendant would switch
2 message irom another intra-ofiice transmit-
ter and at some later time switch the previous
message.

Intra-office transmitter circuit

‘The intra-office transmitter circuit is the equip-
ment and control circuits employed in conjunc-
tion with the transmission of a message intra-
office as, for example, the transier of a mies-
sage from the receiving equipment terminating
an incoming line to the sending ecuipment at
an outgoing line. The details of the intra-oi-
fice transmitter circuit employed in the present
system are disclosed in Figs. 2 and 3 and include
primarily a tape transmitter 282 with associated
relays and control circuits. As indicated in Iig,
2, the tape transmitter 1s controlied by a perforat-
ed tape 263 prepared by a perforating mecha-
nism 2084, responding to signals received over line
T, from & sending mechanism such as a send-
réceive printer 206 at a distant office. The per-
forating mechanism 204 stores the received mes-
sace signals in the perforated tape 203 and in
the preferred embediment this mechanism prints
representative characters on the ta,pe and IS
sometimes called a printer perforator. :

The send-receive printer 285, the printér-per-
forator 204 and the tape transmifier 202 are
well known units of equipment in the telegrabhb
art and their operation is well understood. Ior

step magnet SM of the tape transmitter..
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the time being, it will be assumed that the tape -

202 hetween the tape transmitter and the printer

perforator contains only blanks, so- ~called all
spacing message separating characiers or car-
riage return signals having the fourth pulse only
markineg and that a taut tape condition exists.
The taut tape conditicn operates the tape lever
207 to open tape lever contacts 288. The mes-
sage separating characters in the tape 203 may
he produced either under control of the operator
at the distant station or the printer perforator
may be provided with a manually controlled or
full automatic tape feed-out device which permits
sufficient blank tape to be fed out of the printer
nerforator to enable the last message character
pewm ated in the tape to reach and pass beyond

he sensing pins of the tape transmitter. Tape
feed out devices of this type are well known in
the art.

Under the assumed cond%mns when the rhfs-
tant operator begins to transmit message mate-
rial to the printer perforator at the switching
center the accumnlation of perfcrated tape be-
tween the printer perforator and the tape trans-
mitter will permit the tape lever contacts 298

] |
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froma the tape transmitter 262,

transmitter step circuilt,
bv reference numeral 388,

oparate lamp eircuit, conductor
connect cirecuit, and conductor 344 28 the holding

6
to. clase and. estabhsh a circuit fox. nperatmg the
- This
cireuit extends from potential. through tha coil
of the step magnet SM, upper contacts of key
208, tape lever contacts 268, the second left-hand

tongue and back contact of relay 318, the right

hand tongue and back contact of relay 382, then

threugh sn impulse generator or circuit inter-

rupter 383 to ground.. The above circuit. causes
the step magnet SM to. be periodically energized
and advance the tape 283 through the transmit-
ter, and his operation is sometimes called idling
tape through a transmitter.

When the first message character. or any other
than a carriage return perforation is advanced -
into association with the sensing pins of the
transmitter, one or more o1 the tongues vhereof,
with the exception of the fourth, contacting the
erounded marking bus bar completes a circuit for
operating relay 382. This circuit extends from

the marking bus bar through one or -more of the

left hand tongues and back contacis with the exX -

ception of the second tongue of relay 21{ and
the coil of relay 232 to poiential.

Relay 382
thereupon operates and interrupts the above-gde-
seribed circuit to the step magnet SM of the tape
transmitter. Accordingly, further advancement.
of the tape therethrough ceases and the first
message character is retained in asscciation
with the sensing pins. For the time heing noth-
ing more cccurs at the intra-office transmitter
cireuit with the exception of further accumula-
tion of tave ahead of the transmitter until the
intervention of the attendant. The attendans

s may ke apprised of the storage of message ma-
terial in the tape 283 by any one of a number

of well known types of signaling and/or alarm
devices which inform her that a message has
heen received or is being received and that she
should proceed to direct a switching operation.

The attendant may also be aware of the presence
of message material by visually observing the
sccumulation of the tape 202 hetween the prmtev

nerforator and the tape transmitter.

Fach receiving position such as that of Figs.
9 and 3 is connected to its associated turrei by
some thirteen conduciors. The first five of these
conductors are indicated by referénce numeral
306 and are so-called signal conducters in that
they serve to transmit the intelligence impuises
The next or sixth
sonductor 387 is referred to as the sixth pulse or
The seventh, indicated
is referred to as the
nrivate circuit: condictor 309 as the initial seize
circuit, conductor 318 as the start circuig, con-
ductor 24l as the ftransmitter initiate circult;
conductor 5i{2 as the ftransmiiter switching or
23 a5 the dis-

cireuit.
It will be asstmed that the Pecewmé position
or intra-office transmitier civeuit of Figs. 2 and 3

is connected to or assceigved with the turres sec-

tiont of Fig. 6 and after the opneration of relay

202 the attendant  depresses the  trangmitter

initiate push buticn 212. The operation of this
push bution seizes the common switching eqguip-
ment in the associated turret and conditions it
ta respond to the operasion of a destination push
wutton., 'This concgists primarily in the operation
of a so-called receiving transmitter relay &84 in
the associated turret section. The operating
circuit of relay 881 extends through bagck contacts
of sxmxhr relays stich as 1&§ and @ﬁi in the ofher




~ to insure against misdirecting of messages
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sections of the turret connector and the operat-
ing circuits for each of these relays extends
through back contacts of each of the others.
This arrangement prevents more than one. re-
ceiving transmitter relay in the turret group
from operating at any one time and is essential
'The
circuit " for coperating relay 889¢ exts nd': from
ground through the left hand tongue and front
contact of relay 392, the contacis of the trans-
mitter initiate push bution 2i2, conductor 3!i,
the back contact and second left hand tongue of
assoclated receiving position cut-off reiay 802,
tiie coil of relay 60!, and back contacis of relays
such as 70! and 881 to battery.

The operation of relay €9¢ opens the operating
circuits for other similar relavs in associated

sections of the turret connector and through its

inner ieft hand tongue prepares g circuit for
locking itself operated so that the transmitter
initiate push button can he released Wlthout
effecting release of relay 881, |

- Other functions performed by the operation of
relay 681 include: the preparation of cut-cff cir-
cuits for associated direci connector and direst
selector rotary swiitches; the compietion of a
circuit for flashing the transmitter switching or
oberate lamps 2:i3 - in the associated receiving
- position; the preparation of a circuit for operat-
ing the receiving sharing relay 682 in the event
that the common sharing connector is to be used;
the preparation of the step magnet circuit for the
four rotary switches individual to this or included
in this section of the connector through operation
of relay t1192; and the completion of a circuit for
the operatwn of the so-called direct com*non
relay 561,

The circuit for operating relay 53 extends
from ground at the third left hand tongue and
back contact of relay 662, the third left hand
tongue and back contact of relay 681, conductor
308 and the winding of relay 581 to ba tte:ty The
circuit for the transmitter switching lamp 213
extends from ground through a circuit inter-
rupter 380, the outer left hand tongue and front
contact of relay 881, the back contact and outer
left hand fongue of relay €82, conductor 212, a:t:r.d
through the lamp 213 {o battery

The direct common relay 381{ is operated each
time a receiving position transmitter relay such
as 581, T34 or 881! associated in the same turret
1S onerated and performs the same functions each
time. These functions include: the preparation
of a circuit for holding relay 592 operated and
lor operating relay 503; the connection of po-
- tential to the left hand coil of relay 582 in par-
-alle]l with the coil of relay 583 for decreasmg the
time of energization of that coil to insure against
relay 8862 releasing and causing the rotary switch
step magnets to operate again; closing the circuit
to the fturret smtchlng lamp 481, causing it to
glow; preparing a circuit for operation of the
direct sharing seize relay 1381 in the event that
a push bution representing a destination served
through the sharing connector is depressed; pre-
paring a circuit for the rotary switch step mag-
nets; and preparing a locking cireuit for relay
901. Since the circuits fully completed or merely
prepared by the operaticn of the circuit common
relay 381 are not extensive and easily traced, and
are referred to hereinafter in more detail, the
specific tongues and contacts involved will nct be
recited at this time.

At this time the receiving position transmitter

reiay 601, relay {192 and the direct common relay

10
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lamp 213 is flashing, and the

&8
0d{ are operated, the turret switching lamp 481 is
glowing and the transmitter operate or swiiching
CIrcuits are now in
readiness ior the operation of a aﬂstmatlon push

button
Destination push butions

AS specifically indicated in the drawings, the_
system is shown and described as capable of

Switching a message 10 any one of some 270 des-

tinations and it would be cbvious that the prin-
cipies of the system are applicable to switching

centers having g smaller or larger number of
destinations associated therewith or circuits ex-

tending therefrom. 7There is a separate destina-
tion push button for each destination to which
a message may he switched and Figs. 4 and 9
indicate the arrangement of these push buttons
and the circuits thereto at a turret, it being

~uhderstood that each turret hasg a simiiar ar-

rangement of push huttons.: In the described
arrangement, the push Duttons are divided into 9
groups of twenty-five each, one group of twenty-
three, and one group of twenty-two push buttons.
These groups are referred to as group A, B, C,
D, 8 ¥ G, H J, Kand M and the first ten groups

A to H represent destinations reached through
thhe sharing connector. Groups J and K of
twenty-five push buttons each and group M hav-
ing twenty-two push buttons represent the so-

called directly associated sending circuits.

Operation of desiination pvuzh butions
group J |

Thﬁ operation of the various invelved elements
thie turret connecior will now be described in
ccrmef‘tmn with the relaying or intra-~cfiice trans-

- mission of a message to a destination repre-

45
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senved oy cne of the push buttons in the J group.

In this conneciion let it be assumed that the at-

tendant depresses the J—1 destination push but-

.to'ﬂ and this is done after the goperation of the

vrensmitier initiate key such as 212 of the trans-
mltter from which the message is o be switched.

As will be noted in Figs. 4 and 9, all the push but-

tons in the J group have one spring of their up-
ner pair of contacts grounded and the operation
of any one of these push buttons extends to
ground over conductor 483 through the coil of
relay (082, the second right hand tongue and
back contact of relay iG8#4 and the fourth lef
hand tongue and back contact of the direct
sharing seize relay t38!1 to potential whereby
relay 1893 Is operated., .

Through its lower set of contacus the oparation
of the J-—I destination push button applies a
ground through omne c¢f the conductors of cabie
842 10 the corresponding point on the iower or
marking level of the so-called A direct connector
switch {186. Thus a point on the marking level
of this switch is marked aﬂd iri vhis instance it
will be the No. { point. Inciden tly the same
point on the so- -called B dii eCl connector switch

fdui is amultaneously marked but the mearking
thereof performs no useful function at this time.
The operation of relay {883 by the above-de-
scribed circuit periorms a number of funections
which includes: the coinipletion of a circuit for
the cperation of relay 584: the partial prepara-
tiont oi the step magnet cireuit of the A direct
connector switch {188; opening of a ground con-
nection through contacts of relay 528 so that
relay €82 can not be operated until both relays
569 and 583 are operated: the marking of the
twenty-iifth point on the lower or msirking level
o1 the direct selector rotary switch {18f, the cor-
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responding pomts of the other levels of which are
connected to the top nine wipers of rotary switch
[1066; prepares the switch step magnet eut-off
circuit for holding relay 582 operated and to op-
erate relay 568 when the wipers of rotary switch

({88 reach their marked point; and opens the

~operating circuits for the coils of relays {044
and (39! to insure that during the step ping of
" the A direct connector switeh {188 neither the
B direct connector switech 140f nor any of the
rotary switches in the sharing connector can be
conditioned for operation. The circuit for the
operation of relay 564 may be traced irom grouna
through the second left hand ijongue and front
contact of relay 893, the front contact and cuter
right hand tongue of relay 551 and the coil of
relay 584 to potential.

Relay 504, the so-called direct relay No. |, con-

trols the battery and ground connections for all
“the A and B direct connector switches, the direct
selector switches, and hereinafter described shar-
ing selector switches associated with the same
turret. 'This relay is slow to operaie and this
characteristic insures that relays 592, 1802, 3¢3
and 588 associated with various ones of the rotary
switches will have time to operate before the step
magnets of the rotary switeches can energize
when the wipers thereof are already resting on
a marked point, More specificaliy the operation
of relay 584 connects battery to the siep mag-
nets of the direct selector switch {fil, the A and
B direct connecior switches ({88 and i481, and
the sharing selector switch 1402 causing the di-
rect selector switeh and the direet connector
switch step magnets to be energized; completes o
locking ecircuit for relay 88i; prepares a locking
circuit for relays 582 and 5!‘3 which is completed
when thess relays operaie; and prepares & lock-
ing cireuit for itself when a destination push
button is denressed. 'The eircuit for holding relay
664 operated includes the front contact and in-
ner right hand tongue of relay 504, conducior
588, the left hand tongue and front contact and
winding of relay 881, and back contacts of re-
lays 781 and 881 to potential. ‘The cireuit for
the step magnet SM of rotary switch (18] ex~
tends from ground at the right hand tongue and
back contact of relay 6541, the front centact and
inner right hand tongue of relay 831, conductor
5{2, the inner tongue of relay 1182, the coil of
sten magnet SM of rotary switch (181, conductor
{197 the tongue and back contact of relay 1802
and the back contact and outer left hand tongue
of relay 594 to potential.
magnet SM of rotary switch 1406 extends from
eround at the right hand tongue of relay 514§
over g part of the above-described circuit, through
the front contact and second tongue of relay
1182, the coil SM of step magnet of rotary switch
1186, conductor 1188, the inner right hand tongue
and front contact of relay 1803, conductor 88§,
the back contact and tongue of relay 502 and
the front contact and second left hand tongue
of relay 5954 to potential. The step magnets SM
of rotary switches {101 and {106 will be ener-
gized at approximately the same time and both
rotary switches will start stepping and continue
to step until their wipers reach their respective~
ly marked points. Each switch will stop step-
ping when its marked point is reached and either
may reach that point first. |

~Each time the step magnet SM of rotary swiich
1181 is energized, the associated interrupter con-
tact completes a circull from ground over con-
ductor {188 through the right hand ¢pil of relay

The circuit to the step

10

- 1082, to potential whereby the said relay is on-

Ierated This relay in operating interrupts the

 step magnet circuit whereupon the step maghet
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releases and effects advancement of the wipers
of switch (681 to the next point, and the opening
of the interrupter contacts at this time inter-
rupts the circuit through the right hand coil of
relay §0882 which releases and again completes
the circuit {o the step magnet. This operation
and release of step magnet SM and of relay 1882
continue until the wipers of switeh (ifii reach
the marked or grounded point on the lower level
thereof at which time g circuit is complated from
eround at this marked point, which for the as-
sumed condition is the 25th point, over conduc-
tor 1411, the third right hand tongue and front
contact of relay 881, conductor 634, the left hand
coil of relay (82, and the coil of rela,y 386 to
potential. This circuit holds relay 1602 Qperated
so that the circuit to the step magnet SM can
not be reesvablished, a,nd € ‘ects operation of
relay 566, - | | |

In a similar manner the interrupter contacts -
associated with the step magnet SM of relay 1188,
in conjunction with the Operatmn and release of

relay 562 effects stepping of the wipers of this
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switeh until the marked pcint on the lower or
marking level is reached. At this time a circuit
is completed from ground at the marked point
through the front contact and sixth ngh‘t hand
tongue of relay 641, conductor §36, the inner 1eft
hand tongue and front contact of relay 1803, the
third right hand tongue and fmnt contact of re—-
lay 581, the left hand coil of relay 502, angd thﬂ,
coil of relaj 5823 to potential. This circuit holds
relay S02 operated to prevent reestablishment of

the circuit through the step magnet SM and ef-
fects operation of relay 503.

When relays 562 and 10802 are Opej.a ted, ths,..sr

' must be held in their operaved condition to pre~

vent reestablishment of the step magnet mrcults.
controlied thereby and the pﬁsmble stepping of
the wipers off the marked points. In this resnect_
the wipers of the marking levels of these switches
are bridging wipers so that the circenit. through
the leit hand windings of these relays 582 and
[062 are completed as soon as pos<=1ble when thsn
step magnets release. |
The operation of relay 5808 In cenneution mth
the stepping of the wipers of rotary switeh (21
to the points corresponding to the point marked
on the lower level partially prepares a circuit for
the operaticn of relay 682, and the operation of
relay 8583 in connection with the stepping of the
wipers of rotary switch 1184 to the poinis corre-
sponding to the point marked on the lower level
prepares a locking circuit for itself and relay 532.
Relay 562 is a slow-to-release relay which char-
acteristic is useful when establishing transmis-
sion paths through the sharing connector here-
inafter described. Relay 892 in operating also
completes a circuit for operating relays 882 and
3117, and establishes another circuit tc groun _Lm
lockmg relay 601 operated.
~ The circuit for operating relays %082 and 3!1
may be traced from ground at the back contact
and outer left hand tongue of relay (301, con~
ductor (322, the inner right hand tongue and
front contact of relay 503, the front contact and
tongue of relay 506, conductor 207, the second
left hand tfongue and front contact of relay £§{,
the right hand coil of relay 682, conductor 313,
the coil of relay 317 of the intra-ofiice transmit-
ter circuit, the back contact and inner right hand
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tongue of relay 316, a,nd through 2 re.:,lsta,nue dlﬂ
to potential.

The operation of the receiving pos%m*l cut~oif
relay 682 through its third left hand tongue in-
terrupts the operating circuit of relay 381 where-
upon the latver releases; tiirough its second leit
hand tongue it opens transmitter initiate circuib
inciuding conductor il so that the associated
receiving position transmitter relay 68t can not
be reoperated by operation cf its associated trans-
mitter initiate push button while relay 682 is
operated; transfers the transmitter operating
lamp circuit 212 from the interrupter 883 to a
steady ground at the make contact of its outer
left hand tongue whereby the lamp ceases to flash

and glows steadily; through its inner right hand

tongue it locks itself and relay 11 operated ky &

circuit including conductor 313: closes another

locking circuit through its left hand winding
which is maintained as long as the destination
push button is held depressed; and through its
second right hand tongue and front contact
closes the start circuit 318. The other tongues of
relay €02 contrel circuits which are obvious or
perform functions only when a switching opera-
tion is being made through the sharing connec-

tor, and since the operation being described is to

a. direct sending circuil, they perform no useful
function at this time.

The release of relay 50! causes the turret 8

switching lamp 48§ to be extinguished and there-
by inform the attendant that the switching op-
eration is completed and that the depressed des-
tination push butitcon, which in this case is the
No. | in the J group, may be released; and refturns
all the other circuits involving contacts of this
relay to their normal condition.

In this manner the intra-ofii
circuit is connected to the intra-o
lected by the operated destination push button,
the transmitter operating lamp 2{3 has changed
from flashing to a steady glow, and the turret
switching lamp has been extinguished to inforin
the attendant that the destination rush button
may be released. The release of the push button
effects release of relays 564, 1002, 586, 1i02, and
681. Relays 602 and 3(7 remam Operated untﬂ
the end of the message. CT

At this time the sw1tch1nﬂ operatmn at the
turret is complete with the wipers of the direct
selector rotary switch (181 resting on their
marked or 25th point and the wipers of the direct
connector switch | {06 resting on their first point.
mach set of nine points, one from- each c¢f the

ce itransmitter

upper nine levels of switch {188, is connected by |

- cable ({14 to a sending circuit or position, and
for the time being it will be assumed that the
sending circuit of Figs. 21 and 22 is the one con-
" nected to the first set of points of rotary switch
1106. The circuits of the first eight conductors
from a receiving position to a sending position
were completed when switches ({81 and 106
reached their marked points, and the ninth or
start circuit was completed when relay 502 cper-
ated.

The sending czrcmt

‘Each outgmng line or channel from the “Wltﬂh-
ing office has a sc-called sending circuit or posi-
tion associated therewith, such as that of Figs.
21 and 22. The essential function of such a cir-~
cuit is to receive the message transmitted  over
the intra-office path and store the same In a per-
forated tape which is suosequentiy Pmployea to
control a line sending transmitter. - -

ice path se- ..,

{'__‘1..;

12
- Included in the equpment of the gending cir-
cuit is a numbering machine 2101, an impulse
unit 202, a reperforator 21083 and the line send-
ing tape transmitter 2164. In the preferred ar-

- rangement, the sending circuit also includes an

sutomatic tape feed-out device 2168 for feeding
sufficient blank tape out of the reperfcrator 2igs
to enable the last message character in the tape

- toreach the tape transmitter 2134.

14

~ tion function. The end-of-message

| g
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. cuit 268.
5 whether an intra-office circuit is busy and is so
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the sending circuit; vrepares a circuit

A close~out key such as 228{ may also ke pro-
vided to close out the sending circuit as, for ex-
ample, when the office at the distant end of the
asscciated sending line is closed down. Alsp, 3
tape tie-up indicating arrangement 2262 may be
provided which functions to appraise the atiend-
ant of the failure of the tape from the repericra-
tor 2123 to advance properly. In addition to the
above, the sénding circuit inciudes a set of thres
impulse relays 2167, 2168 and 218§ which oper-

7 ate in conjunction with a set of counting relays

2440, 2444, 2412 and 2!i3 to detect an end-of-
message signal transmitted from the receliving
position and initiate at such times the disconnec-
signal em-
ployved in the system of the present arrangement
is a double period or two characters Wherem the
fourth pulse only is marking.

Initiating transmission fmm the z‘ntm-'oﬁice
S circuit |

- -The operation of relay 317, as set forth above,
when the desired intra-office transmission path
has been established closes the initial seize cir-
This circuit is provided for indicating

arranged that there is substantially zero poten-

~tial at the point where a second receiving posi-

tion would be connected to a busy intra-ofifice cir-

~cuit. At the sending circuit the initial seize cir-

cuit extends through resistance 21i84 to negative
potential and at the receiving position through.
front contacts of relay 3t7 and the right hand
coil of relay 319, back contacts of reiays 3i6 to
2 point on the transmitter allotter 32§. If the
equipment of the sending circuit desired is not
busy, the grounding of the initial seize circuit by
the transmitter allotter 22! operates relay 3i§
which locks up to positive battery through its
left hand coil. The locking circuit including re-
sistance 322 is so arranged with respect to resist-
ance 214 that the potential at the center of the
circuit is substantially zero and thereby prevenis
relays such as 217 of other transmitter circuits

from operating when their associated receiving

posicvions are seeking a comlectmn to the same
sending position.

- Relay 318 in operating closes the puvate cir-
cuit 308 through the coils of the seize relays 223
in the receiving position and 2203 in the sending
position. Relay 323 performs the following func-
tions: opens the circuit of the standby lamp 214
to indicate that a connection has been made to
for the
SiXth or tra,nsm1tter step pulse. from the impulise
unit 2!02 prepares a ground to serve as a lock-
ing circuit for relays 21{ and 21§: and shunts
contacts of the first right hamd tongue of suhse-
guently operated relay 31 6 -

At the sending position, peratmn if- re‘ay 2‘3%
shunts a part of the prwate circuit making it in-
dependent of contacts of relays 2284, 2418, 2205
and the close-out key 2201, further opens the cir-
cuit to relay 2148 so that it can not be operated
while the periorator is in use, completes a circuit
for operating relay 2284, prepares a circuit for op-
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ﬂratmg the transfer relay 2417 and conditions
the tape tie-up unit 2202. Relay 2283 also ini-

tiates operation of the numbering machine 2§81

into a cycle of operation wherein the message se-

quence number along with certain other informa-
tion is transmitted to the reperforator 283 and
perforated in the tape ahead cf the mesaage
subsecuently transmitted to the reperforatox
At the end of the cycle of the numbering: machmrﬁ
92181, relay 2117 cperates and eztends the five
signal conductors 38%" through coniacts of the
impulse unit 2102 to the reperforator 2182 and
algso extends the sixth pulse conductor 34% vo thie
sixth pulse contacts. Accordingly, the reperic-
rator 2183 is conditioned to perforate the Ies-
sage signals received over the signal conduc-
tors 208’ and the step circuit for the transmit-
ter of the receiving position is extended there-
to. Further details of the operation of the uniis
and circuits of the sending pDSi’l}iO’l such as
Figs. 21 and 22 are set forth in copendcing agph-‘-
cation Serial No. 240; filed Janusry 2, 194
wherein a similar sending position is employed.

The first transmitier step pulse received over
conductor 247 at the receiving position and ex-
tending through front contacts of relay 323, back
contacts of relay 241 and the coil cf reiay 216 cp-
erates the latter relay which completes a cireuit
through both of iis coils and the ¢oil of relay 214,
back contacts of relay 2147
relay 322 to sround. However, relay 211 doss not
operate until the end of the step pulse since the
grounded step pulsﬂ shoru~c1rcu1t9 the coil ¢of re-
lay 211.

The operation of relay 2i{ at the end of this

step pulse switches the five signal copduetms
365 to the tongues of the tape transmitier 282
and a subseguent closing of these comﬂuctors ab
the imoulse unit 2652 causes the selecting mag-
nets in the reperforator 2483 to Pe energized in

accordance with the ma:}?inﬂy positionad tongues
of the transmitter. Thus, the first character in
the tape 283 i3 fewrzo*'ated in the tape of reper-

forator 2183 and the subsesguent closing of the

sixth pulse circuit 2877, at this time exXtending i~

over the circuit including the frent contact and
outer right hand tongue of relay 214, the coil
of relay 248 and through parallel circuits each
having a ecoil of velay 2i8%, o the step magnet
SM of tape iransmaitier ?ﬂ«f
magnet SM. Thus, the step magnet is energized
to advance the next perforation in the tape into
registry with the sensing pins of tape transmitter
282 and it iz subseguently transmitted tc the
reperforator 2{83. In general,
the circuits of Figs. 2 and 3 ars substantially
similar to those described in greater detail In
the above-montioned apnlication Sr—*rla,l No. 240,
filed January 2, 1548.

bnd-m-mﬁssage signal

When the double period constituting an end-
of-message signal is transmitted to the sending
pocition, the receint of the second period causes
operation of relay 21{3 which through its outer
right hand tengue opens the private circuit 388,
308’ and thereby efeats release of the scize relays
323 and 2263 az well as the transfer relay 2117.
‘The release of these thyree relays electrically dis-
connects the transmitter 2§2 from the reper-
forator 2(83 and initiates the restering of the
circuits to normal. Relay 223 releases relay 317
which in turn causes relay 318 to release. Relay

323 also releasss reiay 8§82 of the turret connec-

and front contacts ef |

enargizes the step

the functions of -

10 g
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4 disconnect function wherein the various clrcults
involved are 1*'eswred to their normal idle con-
dition. -

The circuits of the receiving position as Well
as those of a sending position funection in the
manner set forth whenever transmission is estab-
lished kptweﬂn two such circuits and, accerdingly,
the descripticn of the operation of these cireuits
w:tl not be 1=ﬁLeated in connection with the de-

rzpumn of the es stablishment of paths through
dlILE:?‘E‘:"l‘L units of the turret connectc 01- the
sharing connector. | *

Og;*e, a1i07 Of destmmzon push bmtons -
Cgroup K

The- turret conn e%or ocperates in much the
ﬂ push button of the K group
iz depressed as described above in connection
with the operation of J group push buttons.
When g K push' buticn is depressed, ground
through its upper pair of contacts is applied over
conduictor 424, through the coil of relay 1664, a
{883 ang the fourth left
hand tongie and hack contact of relay (881 to
instead of through the coil of relay
1803 as is the case when a group J push bution
is depressed. The operation of relay (854 func-
tions similarly to relay {803 ic complete o circuit
to cause stepping of the wipers of rotary switen
(451 to the marked point. This switeh, some-
times called the B direct connector switch, has
{:mumctﬂd tc the points thereol the varicus send-
ing circuits re epresented By various ones of the
group K ae::mnatmn ush buttons. S

- Relay 1884 in operating msrks the iwenty-
fourth point ont the marking level of rotary switch
§801 so that the mpem uhermﬁf will stop at this

point and extend the circuits of these wipers fo
corresvzonrimg wipers on fmarwr_ swilch 141,

.Ow_m_fwn-qf mwmatwn wush buttons
- - group M

In the same manner, the cperation of an M
group destination push button estahlishes =a
transmission path through one of the sets of the
first ‘Lwentyn*tWO points on the levels of the direct
selector switch (661, At such times the point
onn the lower marking level of switch  1i81 is
marked directly through the lower sets of push
button contaclts over a conductor of cable 981
and another ground from the upper contacts of

the ‘push button over conductor 402, through

contacts of relay 58{ and the coil of relay 5&5
to potential operatves the latter relay.

The operation of relay 588 (direct relay No 1)

through its inner right hand tongue supwplies a

ground for holding the receiving position trans-

- mitter relay 62§ locked up; through its outer

-._,Gﬁ

left hand tongue and front contacts it applies
potential through a tongus and back contact of

relay 1882 to the step magnset SM of rotary switch

{181 causing it to operate; and locks itself oper-

ated to. the push buttons upper contacts 1nde-

pendently of the outer right hand tongue and

front coritact of relay 5dt, the latter mrcmt in-
sures that relay 984 will remain operated after

relay 584 releases or as long as the destination

70

push putton is held depressed.

The completion of the circuit 1o the step mag-
net SM of direct selector switch 1184, 1mt1ates 3%

into seeking the grounded point cn its ‘iower leVﬂl

and when the marked point is reached, the
ground thereon Is extended through the. asso-

:‘tor and thus the end-of-message signal initiates 75 fcia-t'ed wiper,-conduector {144, the third right hand
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tongue and front contact of relay 60f, conductor
804, the left hand winding of relay _IME_ and the
coil of relay B50& to battery. The latter circuit
iocks relay (802 in its operated position and
effects operation of relay 508. With relay 1002
held operated no further stepping of rotary

switch §$6¢ wiil occur and with relay 535 oper-

ated a. circuit is compleied for operating the
receiving position cut-off relay 682 as well as
the transmitter initiate relay 317 in the intra-
cfiice transmitier circuit and thereby complate
Lstaallshment of the desired transmisison pa,th

Establishing transmission pGth thmpgh
the sharing connector "

The emeratloll of the sharing conunector is qui.¢

different from that of a turret connector and
since the sharing connector is common to a
pluraiity of turrets, exclusive control therect
must be established when swilching through a
turret to prevent interference from the other as-
sociated turrets. In the arrangement shown the
sharing connector provides for the estapklishment
of in.raoffice transmission paths to any one of
188 sending positions. These destinations are
represented by eight groups. of aﬂsi.matwn push
buttons A to G of twenty-five each and group H
of twenty-three. -

The circuits througn the upper pair of conta,c S
of destination push buttons in groups Ato H select
the rotary switch in the sharing connector and
the guadrant of the switch points con.aining the
‘desired intraocffice path. 7These upper contacts
of each group cf twenty-five destination push but-
tons are multipled in three groups, of nine, eight

and eight, and each of ithese muitiples is used to

control! different rotary switches of the sharing
connector. The lower springs of the upper pair
of contacts of these push buttons are multipled
as indicated in Figs. 4 and 9 in groups of six, six,
six and seven for each push button group, and the
connections from these multiples determine the

guadrant of the rotary switeh in a sharing con-

v |
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preqsnw the transmitier initiate push bhutton of
t‘le intraofiice transmitter ¢ircuit having the ines-

Ze 10 be switched which causes opel ation of re-
lays 581 and 681. .

As noted ahove, the sharing connector includes
s number of rotary switches which are common
to a plurali.y of turrets each of which may have
several receiving positions associated therswith.
In the specific arrangement disclosed, provision
is made for the employment of some twenty-four
sharing connector rotary switches, each with
twenty-five points on the mul.iple levels there-
of. Pigs. 13,16, 17, 18, 19 and 20 disclose the com-
mon cquipment of the sharing connecter and the
equipment of two sections as well as paris {Jf
other sections.

In Pigs. 19 and 20 rotary switches 1981 and 286¢
represent the rotary switches of two sections of
the sharing connector and as i_ndicated the upper
seven and ninth wipers of these switcheg are con-
nected by cables 1§82 and 15088 1o repr esentatwe
sets of points on the shiaring selector rotary
switches, such ag 1462, §502 of ali such swiiches
in the thrze turrets associated with the sharing
connector. The wipers of the eighth levels of

-switehes (981 and 20810 are connecied to tongues

of associated contrel relays, the froni contacts

- of which. extend to respective points in the eighth

39

nector in which the selected infracffice path will

appear.

The lower pair of contacts of the groups A to
H mark the lower or markmg leve]l of the sharing
connector rotary switches. The t
the lower pair of contacts of these push bhuttons
are grounded, and the lower contacts of every
seventh push button are multipled together so as
to form six multinles of four push buttons per
multiple from each of the eight push button
croups. That leaves one push button, the
twenty-fifth in each group, not included in one
of the multiples. The six multipies and the
twenty-fifth point are connected to the sane
mulitipies and the twen.y-fifth point of ail the
push buitons of groups A to H inclusive and a
connection from each of those multiples or a total
of seven is used for marking. With this arrange-
ment only seven cross office conductors are re-
quired for each turret for marking any of the
intraofiice iransmission paths appearing on the
twenty-four rotary switches of the sharing con-
nector.

Opem*zon of destination push butions
group A

The operation of the sharing connector will
now be described in connection with the estab-
lishmen; of an intraocffice transmission path

therethrough t0 a sending circuit represented by

the destination push button A—i. As set forth
above, all switching operations are initiated by de~

4D

nper springs of

99
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A

‘rotary switches.

. level of switches {462 and 1842.
30

. Each sharing connector rotary switch such as
191 and 288! has individually associated there-
with a set of three relays which opera:e in con-
junction therewith. The three relays for rofary
switech {801 are shown in Fig, 17 and are referred
to as the sharing selecicr relay 783, the sharing
start relay 1784, and the sharing dlsw?mect re-
lay {1165. Cor: espondmg relays 1883, 883 gnd
{885 for the ro.ary switeh 2881 are shown in Fig.
18. The sharing selector relays {9808%, (353, 2603
and 2083, the sharing start reiays 1984, I%ﬁ 2064
and 2054 and the sharing disconnect relays (595,
1853, 2005 and 2655 for other sections of the shar-
ing connector are shown without their gssociated

The common relays of. the sharing connecior

“Include a so-called sharing start contro] relay

{7107, a sharing cut-off relay {768, a sharing puls-
ing relay 1769, four sharing group A relays 1881,
602, 1603 and (684 and four sharing group B
and C relays {1366, 1607, {688 and 1688, Also in-
cluded in the common control equipment for the
sharing connector is 2 pair of relays for each

- turret, a so-called direct sharing seize relay and

a so-called direct sharing marking relay. Relay
1381 is the direct snaring seize relay for the tur-
ret shown and relay [384 is the direct sharing
marking relay for the same turret. Relays 1351,
1394, 1361 and (384 are similar relays for the
other turrets.

For the time being it will be assumed tha,’s 2
message is to he switehed to the sending position
represented py the first cr No. ! nush button in
the A group of destination push buttons and
that the connection to this sending position may
be es.ablished through either the sharing con-
nector rotary switches [88¢, or those not shown

but associated with control relays {803, 1984 and

18905 or {983, (984 and 1955. It will also be
assumed that rotary switeh {38! has the first ap-
pearance of this sending circuit, rotary switch of
relays 1583 to 1565 the seec}nd and the votary
switch of relays 1853 to 1955 the third.

IThe depression of group A—I1 destination push
buttons completes a circuit (assuming all three
direct sharing seize relays (3681, 135! and (361 are
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released) for the operation of the sharing selec-
tor relay 1783, the sharing group A relay 1801 and
the direct sharing seize relay (381 of this turret.
It will be noted that this ineludes the sharing
selector relay 17183 associated with the rotary
switch 190f having the first appearance of the
desired sending position. The circuit for the
operation of the above relays may be traced from
battery through the coil ¢f relay {763, conducior
{711, the upper pair of contacts of push bution
No. | group A, conductor 988, the lefit hand
winding of relay 1884, conductor {6¢1, back con-
tacts of relays 1381 and 135!, the right hand
winding of relay {30, conductm 1388, the back
contact and outer left hand tongue of relay 1504,
the front contact and fourth right hand tongue of
relay 501 and the outer left hand tongue and
back contact of relay 1883 to ground. - The above
circuit may be refererd to as the sharing seize
circuit and includes back confacts of the direct
sharing seize relays {351 and (36f associated
with the other turrets so that only one may have
control of the sharing equipment at any one

time and through the direct common relay 531
cf the turret from which the switeh is being -

made to insure against seizing control of the
sharing equipment when no intraoffice transmit-
ter circuit is conditioned for switching.
cuit also includes back contacts of relays, direct
relay No. 2 and direct relay No. 3, {863 and {384,
respectively, to prevent an opﬂrated one of the
push buttons of groups A to representing the
sharing connections from being effective at the
same time one of the J or K group push buttons

representing the directly -served sending posi-

tions of the same turret is being used. The lower
nair of contacts of push button No. i group &
mark the sharing connector switches.
Corresponding points on the mar kinge or lower
levels 01 all of the rotary switches such as 1934
and 208
_togethpr that is, the No.
‘these switches are muitipled together as are all
other correspondingly numbered points, and

these multiples by means of the twenty-five con-

ductor cable 18817 termina te on individual tongues
of the sharing group A relays 1681 to 1604.
indicated relays {601, 1602 angd 1603 each termi-
nate a group of 8ix of these multiples and relay
1804 terminates a group seven. Only one cof
the group A relays 1881 to {884 operates at a
time throuch a circuit such as that described
hereinbefore, and the operation theresf together
with the operation of the turret’s direct sharing
‘marking relay such as {384 establish the mark-
ing circuit for the sharing connecteor switches.
Such a circuit originates at ground and extends
throuch the lower pair of contacts on the de-
pressed destination push bution and, assuming
the No. { push button in the A group is depressed,
this ground will be extended over a conductor of
cable 919, the inner right hand tongue and front
contact of relay 1304, to the front contact of each
of the inner tongues of relay 1661 to 1604. Since
only relay 1601 to 1624 will be coperated under

the assumed conditions, this ground will be ap-

plied to only one of the multiples of cable 130]
and for the assumead conditions will extend to the
No. | points on all the marking levels of the

sharing connector rotary switches such as 1991,
At this time the same point on all the marking
levels of the sharing connector rotary switches
will he marked and the sharing selector relay
such as 1783 of the rotary switch havmﬂ' the first
appearance will be energized.. | _

'The ¢cir-

{ of the sharing connector are multipled
{ points of each of -

As
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The operation-of the sharing selector relay 1703
Wlll cause either its associated sharing start re-
lay 704 to operate if the associated rotary
switen (981 is idle and has no other transmission
path esvablished therethrough or if this rotary
switch is busy the sharing start relay such as
1884 of the second appearance Iif this is idle:

but if its associated sharing selector rotary smtch

is also busy, it will cause the operation of sharing
start relay 1954 of the third appearance sharing

~ selector rotary switch. If the third appearance
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is also busy, the turret busy lamp 407 is caused
to glow. In other words, if the rotary switch of
sharing start relay (704, is busy, relay 1994 will
operate; if both rotary switches of the sharing
start relays 1184 and 1904 are busy, the sharing
start relay 1954 will operate, and if all three are

busy, the direct busy relay 511 will operate to

complete a cireuit to the turret busy lamp 401.
The glowing of this lamp signals the attendant
that the three rotary switches having the three
appearances of the desired sending circuit are
busy and have other transmission pa.hs estab-
lished therethrough and that she must wait until
one of them is released before the transmission
path desired can be established. For the time
being let it be assumed that the rotary switch
(881 of the first appearance of the destination
represented by the No. § destination push bufton
cf the A group is idle. Then the operation of
eorresponding relay 1703 effects operation - of

the associated sharing start relay §704.

The circuit for operating relay 1784 may. be-
traced from eround through the front contact
ond left hand tongue of relay {103, the right hand

tongue and back contact of relay (7105, the left

hand coil of relay 1704 and the back contact and
tongue of the sharing start control relay 1T{1
to battery. In addition the operation of relay

{703 partly prepares a.turret busy lamp circult

and completes a locking circuit for relay (704.
The latter circuit prevents a false operation. of
the second sharing start relay by the release of
the first sharing start. relay before the release
of the selector relay 1163 at the end of a switch-
ing operation. The circuit for locking relay 1104
operated extends from ground at the outer right
hand tongue and front contact of relay (703, the
inner right hand tongue and front contact of re-
lay 1704, the right hand coil of thls relay and
the coil of relay 1707 to potential.

When relay 1301 operates on the completion
of the described circuit through its left hand
coil, it performs a number of functions which

include the following: the extension of the cut-

off circuit through its outer left hand tongue,
conductor 1311, to g front contact on relay i708

so that this rel'a,y 17108 ag well as relays 583 and :

586 must operate before the receiving cut-oii

relay 602 is operated; completes a circuit for

the operation of the assocmted sharing markmg
relay 1304; completes a circuit for operating re-

lay 504; opens the operating circuits for the

other two direct sharing seize relays 1351 and

138¢ to insure that neither of them will operate
while the first is operated; completes a circuit

through its right hand coil for locking itself

operated: completes a c¢ircuit for operating the

receiving position sharing relay 683; partially

prepares the sharing busy circuit for operatmp‘-
relay BIl when required; marks the twenty-

third point on the lower marking level of rotary

switeh- {181 and opens the operatmg cncults for

relays (003 and {004.
- The circuit for operatmg relay 504 may be
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traced from ground to the inner left hand tongue
and front contact of relay {301, conductor 1312,
the front contact and outer right hand tongue
of relay 581 and through the coil of relay 504 to
potentla,l The locking circuit through the right
hand coil of 1381 extends through the front con-
tact and inner right hand tongue, conductor
1313 to ground at the inner left hand tongue and
front contact of relay 1704. Relay 603 is oper-
ated by a circuit originating -at eground on the
second left hand tongue of relay 130f and ex-
tending over conductor {314 through the fourth
right hand tongue and front contact of relay 661
and the coil of relay 603 to potential. The mark-
ing circuit of the twenty-third point on the
marking level of rotary switch ({81 is from
ground at the third left hand tongue and front
contact of relay 1301 over conductor 1316 to the
sald point.

-+ ‘At this time relays 1381 and {704 are operated
for starting the rotary switches to search for the
marked points on the marking level thereof.
The wipers of the rotary switches involved
start stepping simultancously and may reach
their respective marked points in any order. It
'makes no difference which switch steps to its
marked point first or which is last and it will be
assumed that the sharing connector switch 1994
is first, the sharing selector switch 1402 is second
and the direet selector switch 1191 is third.

- The operation of the sharing start relay (704
prepares the sharing rotary switch cut-off cir-
cuit; prepares a circuit for operating relay 1705
after relay 692 operates; completes the locking
circuit through the right hand coil of itself
which also causes relay (701 to operate and there-
by disconnect operating battery from all the
other sharing start relays such as 1904, (954,
. 1804, 2804 and 2034; opens the so-called shar-
ing answer-next circuit to prevent improper
operation of other sharing start relays before
release of relay 1703; completes a step magnet
circuit for the sharing rofary switeh (981; and
completes the above- descnbed locking clrcmt for
relay 1301, |

* “The less obvmus of the above circuits com-
jpleted by the operatmn of relay 1704 include a
circuit from ground at the outer right hand
tongue and front contact of relay 1703, the inner
right hand tongue, front contact and coil of
relay 1704 and through the coil of sharing start
control relay {181 to battery:; ground through
the back contact and tongue of relay (709, the
third right hand tongue and front contact of
relay 1707 and the coil of step magnet SM of
rotary switch 1901 to battery. '

‘Operation of sharing connector romry switch 1901

‘When the circuit is completed through the
step’ magnet SM of rotary switch 1901 and it is
energized, the interrupter springs complete a
circuit through the right hand coil of relay 1709
to operate the same. The latter relay in oper-
ating opens the circuit to the step magnet SM
‘whereupon it releases and effects advancement

of the wipers one point and through its inter-

rupter springs opens the circuit to the right hand
coil of relay 1709. The release of relay 1708
‘causes the step magnet SM to operate again and
‘cause reoperation of relay 1709 in the manner
~described. Such operations of the step magnet
SM and relay 1709 contmue until the wipers of
the lower or marking level of switch 1901 reach
the marked point which for the assumed con-
ditions is the No. § point.- When this point is
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reached the ground thereat is extended over cori-
ductor 1811 through the outer right hand tongue
and front contact of relay 1704 and coil of relay
1708 and the left hand coil of relay {709 tc po-
tential. This circuit operates the sharing cut-
off relay (708 and holds the sharing pulsing relay
1733 operated and thus prevents reenerglzatmn
of the step magnet SM. .

The operation of the sharing cut-oﬁ relay ITBB
partially prepares the operating circuit for relay
602 and completes a locking circuit for itself
and relay 1799 by a circuit through a front con-
tact to ground of relay {7T04.

Operation of sharing selector switch 1402

When relays 804 and 1394 are operated, a cir-
cuit is completed for the step magnet SM of
sharing selector switch (402, This circuit may
be traced from battery through the second left
hand tongue and front contact of relay 504, the
tongue and back contact of relay §82, conductor -
1008, the front contact and outer left hand
tongue of relay (304, conductor 1317, the coil

- of step magnet SM of rotary switch {402, con-
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relay 602, conductor §98,

ductor 1406, a tongue and front contact of relay
(102, conductor 512, the inner right hand tongue
and front contact of relay 881 and the right hand
tongue and back contact of relay 5{1 to ground.

As the step magnet SM energizes its infer-
rupter springs complete a circuit from ground
over conductor 1407 and through the right hand
coil of relay 562 to potential. This circuit oper-
ates relay 502 which in turn interrupts the circuit
to the step magnet SM which releases and inter-
rupts the cireuit to the right hand coil of relay
902. 'The release of relay 502 reestablishes the
step magnet circuit and such energization and
release of the step magnet SM and relay 562 con-
tinue until the wipers on the lower or marking
level of rotary switch 1402 reach the grounded
or marked point which for this instance will be
the No. | point. When the marked point is

reached, relay 502 is locked operated so as to

prevent further stepping of the swifch and a
circuit is completed for operating relay 503.
These circuits may be traced from ground
through the right hand coil of relay 1785, the
front contact and outer left hand tongue of relay
1704, resistance 1712, conductor 1713, one of the
twenty-four conductors of cable (488, the first
point and wiper of the lower level of the sharing

selector rotary switch 1422, conductor 1489, the

outer tongue and front contact of relay 623, the
third right hand tongue and back contact of
the third right hand
tongue and front contact of relay 5§i, the left
hand coil of relay 502 and the coil of relay 503
to potential. Also a parallel path to battery is

also completed through the left hand winding

of relay 502 through contacts of relay 58&i to
potential.

The operation of relay 503, the direct cut-off
relay, prepares a circuit for holding itself oper-
ated after all the rotary switches have reached
their marked points or after relay £{! operates,
until the actuated destination push button is
released. The operation of relay 503 also further
locks relay 681 operated and further plepares
the Operatmﬂ' circuit for relay 602.

Operalion of direet selector rotary swztch 1104

-'When relay 504 operates it also completes a
cn'cult for operating the step magnet SM of ro-
tary switch (101 and this circuit extends from
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bBattery at the outer left hand tongue and front
contact of relay 504 through the back contact
and tongue of relay 1902, conductor 1187, the
¢oil of step magnet SM and through a tongue
arid front contact of relay {152 to ground over
the conductor 5{2. The operation of the step
magnet SM through its interrupter springs com-
pietes a mrcult for operatmg relay i’!a:;z **Jhirm

the step magnet SM and these operatmns CoN -~

tinie until the wipers of rotary switch {16 reach

the points corresponding to the marked poini
on the lower marking level which for the assumed
condition is the twenty-third point. When this
point is reached, the ground thereat is extended
through the wiper, conductor (ifli, the third
richt hand tongue and front contact of relay
601, conductor 604, the left hand coil &f relay
{002 .and coil of relay 588 to bpattery. Relay
1002 is thereby locked operated and relay 505
in operatfing completes a circuit for ope rating
relay 602 it being assumed that relay 1732 and
503 operate first. This circuit may be fraced
from ground through the right hand tonﬂ*ue and
front contact of relay (798, conductor 13i{, the
front contact and outer left hand tongue of relay
{301, conductor 1302, the inner richt hand tongue
and front contact of relay 503, the front contact,
and tongue of relay 586, conductor 581, the sec-
ond left hand tongue and front contact of relay
601, the right hand coil of relay 882, conductor
313, the coil of relay 317, the back contact and
inner right hand tongue of relay 382 and through
résistance 318 to potential.

" The completion of the above circuit effects
eneigization of relays 6§02 and 3i7 which in opeér-
ating complete functions hereinbeéfore set forth
in connection with the description of estabklishing
q, transmission path 1o a directly asscciated send-

ing position. In addition reldy 692 in operating

locks relay 893 operated and disconnects the
wiper of the marking level of the sharing con-

nector rotary switch {961 from the c¢ut-off relay

connection and the connection thereof to batiery
through a low resistance.
circuit is to busy the respéective sharing conhnector
rotary switch (801 to all other receiving positions
by operating the associated disconuect relay
1705. The cireuit for relay (785 is from hattery
through the front contact and third right hand
tongue of relay Gd2, the front contact and tongue
of relay 603, conductor (409, the wiper and No.
i point of the marking level of rotary switch
{402, conductor 1113, resistance 1712, front con-
tacts of relay 1704 and the right hand coil of
relay 1105 to ground.

More specifically, the operation of relay (705
places the left hand coil thereof in parallel with
a resistance 1712 so that when relay {704 sub-
sequently releases, the high resistance left hand
coﬂ limits the amount of current that can flow
over the above circuit. Relay 1705 in operating
also transfers the sharing answer-next circuit to
the next sharing section and closes the initial
seize intraoffice circuit so that intraoffice trans-
mission of the message may e started.

"The operation of relay 682 as set forth causes
the release of relay BH0f. 'The latter relay in
releasing as described opens the seize circuit
which also passes through coils of relays 1783,
160f, and 138] causing these relays to release.
To insure against false operation of the shar-
ing answer-next circuit, a predetermined release
sequence of the above three relays is necessary
and.is achieved through locking circuits. Relay

‘The purpose oi this A5
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{103 releases first, relay 1704 second and rel&jf
1301 third.

As relay 1703 releases, it opens the locking cir-
cuit for relay 1704 permitting it to release and
contacts to their
normal idle condition. The release of relay (7184
opens the locking circuit for relays 1381, 1788
and {7188 permitting them to release; iurther
opens the sharing connector rotary switch step
magnet circuit; completes the sharing answer-
next ecircuit; removes the shunt resistance 1712
from around the left hand winding of the left
hand coil of relay {785 and opens the sharing

- eub-off circuit from the marking level of its asso-

ciated sharing connector rotary switch 1981.
The busying of g point on the marking level

of the sharing selector swiich 1402 is acconi-

plished by placing sufiicient resistance in this

~ gircuit to prevernt other sharing selector switches

28

of the turret from stopping on corresponding
points or upsetting the conditions of the first
ccnnection established through such a - poifit.
The current permitted to flow is sufficient to
maintain relay {785 operated but insufficient to
operate relays 562 and 503 of the same or an-
other turret. -

When the switching 01381&1310115 are completed

' and the transmission path to the desired send-

ing position established through the involved ro-
tary switches, the common sharing switching
equipment is immediately released for use in

- establishing ftransmission paths from receiving
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positions of other associated t‘u’rrets‘ _control_l'iﬁg -
~ the sharing equipment even though the destina-
'~ tion push button is held depressed. This is pos-

sible since relays 1708 and 1709 release follow-
ing the release of relay {704 and make these re-
lays available for a new operation and the release
of relays 1384 and 1364 makes the sharing equip-
ment available to the other associated turrets.

When relay 504 releases, the circuit to the tur-

‘ret busy lamp 497 is opened to extinguish the

same and informs the attendant that the desu'ed
intraoffice transmission path has been -estab-
lished and that the depressed destination push
button may be released. As set forth, the shar-
ing equipment is made available for use by the
other turrets upon the establishment of the de-

sired intraoffice transmission path, although the

direct eguipment of the turret involved is held
locked up until the destination push button is
released. 'The release of relay (304 following

release of relay {36! transfers the marking cir-
cuit of the destination push button from the

sharing section multiples to a holding circuyit for

relay 983 whereby the relay is held operated as
long as the destination push button is held de-
pressed. Relay 383 remains operated during. the
travel time of relay 1394 because of its sluw-to-—
release characteristic.

- The release of the destination push butmn
causes relays 882 and 538 to release and at this

time the locking circuit of relay 602 is opened

but it remains cpsrated until the end of the mes-
sage because of the circuit through its right hand
As relay 508 releases, it effects release of
relay 68! and at this time relays 662, 603 and
1782 of the involved section of the sharing con-

riector are the only switching relays operated for

the switching operation just deseribed.

- The end of the message as set forth releases re-
lay 322 of the intracfiice transmitter circuit which
opens the circuit through thé coils of relays 31T
-Relay 8§02 in turn releases relay 603,
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relay 1105 and- relay 216 and extingmshes the
transmitter switching lamp 213.

In the above-described switching operation, it
was assumed that the sharing section having the
first appearance of the destination represented by
the A—] destination push button was idle and
that the desired transmission path was established
through this section. The operation will now be
described when the section of the first appearance
is busy and the section of the second appear-
ance idle, then the operation when fthe section
of the first and second appearances are busy and
the section of the third appearance idle and final-
ly the operation when the sections of all three
appearances are pusy.

- Bach section of the sharing connector as set
forth contains a sharing connector rotary switch,
such as (981, a sharing selector relay such as
1703, a2 sharing start relay such as 1704, and a

sharing disconnect relay such as {705. Each of

the sharing connector rotary switches have in
the embodiment disclosed twenty-five intraoffice
circuits or sending positions connected to their
~ stators in groups of nine, eight and eight. Hach
of these groups are multipled to three consecu-
tively arranged switches and each group starts
on a separate rotary switch. For example, the
first group of nine intraofiice circuits starts on
the first rotary switeh, the next group of eight
intraofiice circuits starts on the next rotary
switch and the third group starts on the third
rotary switch, etc. The intraoffice circuits which
start on the twenty-third switch are multipled
to the twenty-fourth and first and those which
start on the twenty-fourth are multipled to the
first and second. In this manner a chain ar-
rangement is provided with each switech contain-
ing the first appearance of one group, the second
appearance of another and a third of still an-
cther group. The inferconnections for six sets
of three each of the relays of each sharing con-
nector section is shown in Figs. 17, 18, 19 and 20
as well as the sharing connector rotary switches
1901 and 298! for the first and fourth of such
grovps

A call is initiated in the answer-next circuit
by operating the sharing selector relay, such as
1783, forming a part of the first appearance
sharing section and it is assumed that the first
section has the first appearance of the desired
intraoffice circuit. Accordingly, relays 1703 will
be operated as above set forth. If this section
is idle, the start relay 1704 operates and estab-
lishes the transmission path. If this section is
busy, relay 1705 will be operated and relay 1704
released. When this condition exists the opera-
tion of relay (703 will complete a circuit from
ground through its left hand ftongue, the outer
right hand tongue and front contact of relay
17065, the back contact and second right hand
tongue of relay 1704, conductor 1716, the inner
- right hand tongue and back contact of relay
2003, conductor 2611, the back contact and left
hand tongue of relay 903, the outer right hand
tongue and back contact of relay 1305 and the
left hand coil of relay 1984 to conductor 1512
and back contacts of {787 to potential. Thus,
the sharing starf relay 1584 of the second ap-
pearance of the desired intraoilice circuit is op-
erated whereupon it functions in the manner
set forth to complete the intraoffice -circuit
through its associated rovary switch in the same
manner as the intraoffice circuit was established
through rotary switecn {(381. If both the first
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1705 and 1905 will be operated and relays (704
and 1804 released. The operation of relay 1703
under this condition completes a circuit as de-
scribed to the outer right hand tongue of relay
1985, and because this relay is operated, the
circuit is extended through the associated front
contact, the back contact and outer right hand
tongue of relay (804, conductor 1913, the inner
right hand tongue and back contact of relay
2053, conductor 2012, the back contact and left
hand tongue of relay 1993, the outer right hand
tongue and back contact of relay 1955 and
through the left hand coil of relay (854 to po-
This circuit effects
operation of relay 1954 whereby the desired
intraoffice f{ransmission path 1is established
through the section having the third appearance.

When the sections having all three appearances
of the desired intraoffice circuit are busy, all
three associated sharing disconnect relays such
as 1705, 1905 and 1959 will be operated and the
operation of relay 17103 at this time will apply
the above ground circuit through fthe tongue -
and front contact of relay 13595, the back con-
tact and outer tongue of relay (954, conductor
{914, the fourth tongue and right hand contact
of relay 1301, conductor 13{8 and the coil of
direct busy relay sll to potential. Operation
of this relay completes a circuit through its outer
leit hand tongue for the operation of the turret
busy lamp 407.

The illumination of the turret busy lamp 401
informs the attendant the rotary switches of
all three appearances of the desired sending
circuit are busy. The atftendant may thereupon
wait until one of the rotary switches become
available or she may proceed to switch messages
However, before
other messages can be switched some of the op-
erated relays must be released and this is ac-
complished by operating a turret clear-out push
hutton 4068 to short-circuit the battery employed

in the operating circuit for relay 68! whereby

the relay is released and permits operatwn of
other such relays.

While the invention has been described in but
a single embodiment thereof, it will be under:=

- stood that various modifications and changes
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may be made therein without departing from
the spirit or essential attributes thereof, and
it 1s desired that only such limitations be placed
thereon as are specifically set forth in the a,p-
pended claims.

What is claimed is: | |

1. In a telegraph switching system a storage
controlled telegraph transmitter, a plurality of
outgoing telegraph channels, & plurality of sepa-
rate independently operable switching units as-
sociated with said transmitter for establishing
transmission paths from said transmitter to
associated channels, each of said units being
capable of establishing a path to a plurality of
said channels and a path to any one of said
channels being capable of being established
through a plurality of said units one at a time,
2 plurality of manually operable elements for
indicating a channel to which a path is to be
established, means operative in response to the
actustion of one of said elements for condition-
ing for operation the plurailty of units having

the representative channel associated therewith,

and means for establishing the path thlough
one of sald conditioned units. -

2. In a telegraph switching system, a storage
controlled telegraph transmitter, a plurality of
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outgoing telegraph channels, a plurality of

rotary switches for establishing transmission

paths therethrough from said transmitter to any
one of said channels with each of said chan-
nels appearing on a plurality of said switches,
g plurality of manually operable elements, one
for each channel, for designating the channel
to which a path is to be established, means re-
sponsive to the actuation of any one of said ele-
ments for operatively conditioning. the switches
through which a desired path may be estab-
lished, and means controlled by the busy and idle
conditions of said conditioned switches for de-
termining the one through which a path is estab-
lished.

3. In a telegraph switching system, a storage
controlled telegraph transmitier, a plurality of
outgoing telegraph channels, a plurality of ro-
- tary switches for establishing transmission paths
therethrough from said transmitier to any one
of said channels with each of said chamnnels ap-
pearing on a plurality of said switches, a plu-
rality of manually operable elements, one for
each channel, for designating the channel to
which a path is to be established from said trans-
mitter, means responsive to the actuation of any
one of said elements for marking a poeint on each
of the switches through which the desired path
may be established, and means for establishing

the degired transmission path through one of the
marked switches selected in a predetermined’

order.

4. In a telegraph switching system, storage
controlled telegraph transmitiers, a plurality of
outgoing telegraph channcls, a plurality of ro-
tary switeches for establishing transmission paths

therethrough from said transmitters to any one

of said channels with each of sald channeis ap-
pearing on a plurality of said switches, a plu-
rality of sets of manually operable elements, one
element of each set for each channel, for desig-
nating the channel to which a path is to be es-
tablished from a transmitter, means responsive
to the actuation of any one of said elements of
a set for marking a point on each of the plurality
‘of the switches through which the desired path
may be established, and means for preventing the
marking of said switches by operation of other of
said elements for establishing the desired trans-

mission path through one of the marked switches |

selected in a predetermined order.

5. In a telegraph switching system, storage
controlled telegraph tramnsmitters, a plurality of
outgoing telegraph channels, a plurality of ro-
tary switches for establishing transmission paths
therethrough from said transmitters to any one
of said channels with said paths capable of being
established to the same channe] through any one
of a plurality of said switches, a plurality of
manually oberable elements, one for each chan-~
nel, for designating the channel to which a path
is to be established, means responsive to the
actuation of any one of said elements for oper-
atively conditioning the group of - switches
through which a desired path may be established,
and means controlled by an answer-next arrange-
ment whereby the desired path is established
through the first idle switch of the conditioned
group.
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6. In a telegraph switching center, incoming
and outgoing telegraph channels, a plurality of
sets of manual control elements, one element of
each set for each outgoing channel, a plurality
of switching units for establishing transmission
paths from any one of said incoming channels
to any one of said outgoing channels with some
of said switching units being individual to an as-
sociated set of control elements and others of
said switching units being common to said plu-
rality of sets of control elements, means respon-
sive to the operation of predetermined of the
elements of a sef to establish a transmission path
through the individually associated switching
units, and means responsive to the operation of
other elements of a set to establish a transmis-
sion path through the common switching units.

7. In a telegraph switching center, incoming
and outgoing telegraph channels, a plurality of
sets of manual control elements, one element of

“each set for each outgoing channel, a plurality

of switching units for establishing transmission
paths from any one of said incoming channels
to any one of said outgoing channels with some
of said switching units being individual {o an as-"
sociated set of control elements and others of
said switching units being common fto said plu-
rality of sets of control elements, means respon-
sive to the operation of predetermined of the ele-
ments of a set to establish a transmission path
through the individually associated switching

units, means responsive to the operation of other

elements of a set to establish a transmission
path through the common switching units, and
means for seizing control of said common switch-
ing units to the exclusion of the other sets of -
contro] elements when one of the elements of 4
set controlling the same is operated.

8. In a telegraph switching center, incoming
and outgoing telegraph transmission channels, a
plurality of switching units for establishing
transmission path from any one of sald incom-
ing channels to any one of said outgoeing chan-
nels, said switching units being made busy by the

establishment of a transmission path there-

through and a. path to any outgoing channel being
capable of being established through any one of
a plurality of said switching units, a set of man-

" ual control elements one for each outgoing chan-

¢0

‘nel for controlling operation of said switching

units, and means controlled by a busy condition
of a switeching unit to condition other switching
units having common outgoing channels for op-
eration to establish ftransmission paths in re-
sponse to the operation of control elements rep-
resenting such channels.

FRANK L. CURRIE,

WILLTAM B. BLANTON.
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