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4B Claims.

The present invention relates in general to sig-
naling systems, and more particularly to the use
of such systems for producing displays of infor-
mation at remote points.

It is an object of the invention to provide an
improved system whetein a coinmon control cen-
fer can select display panels situated in different
zZones and cause any panel to display different
items of information. Another object of the in-
veéntion is the provision of & system of this char-
acter, wherein the information displayed upon
the panel in any zone is based upon information
received in the control center from that zone,
Btill ancther object is to provide a system of the
character described, wherein a plurality of items
of ihformation, each selected from g larger group
of Thers, May be displayed concurrently upon any
‘one of said panels.

A further object of the invention is to provide,
at the coatrol center in such a system, a plu-

: ‘rahty of stations each capable of controlling the

t

display panels in the manner indicated; another
object 15 to provide facilities common to said sta-
tions ‘whereby different ones of said stations may
control different ones of said panels at the same
tithe.

One feature of the invention resides in the im-
proved cireuit arrangement by means of which
the commen facilities are taken into use by any
shation at the control center. Tn accordance with
another feature of the invention, the fagcilities
employed to produce & display upon any panel
may be released, and the display conseguently
wiped out, either under cohtrol of the station
which eaused the display to be produced of under
control of means a4 the display panel itself. In

‘acdordance with still another feature, 3 register

is operated dii’ferently to indicate in ‘which of
thiese ways the T acmtles ‘have been teleased.

In accordance with ancther feature of the in-
vention the information selected to be displayed
is also displayed at the control center together
with an indication of which remote panel has
been selected to carfy the display of that infor-
mation; in aceordance with a Further feature, the
dlsplay at the control ceniter is produced first, and
the ‘information thereafter is displayed Tipon the
selected remote panel only in Tésponse to a fur-
ther manual operation than performed at the
tontrol cernter.

In accordance ‘with another feature of the in-
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vention, arrahgements are provided for register-

ing the time at which 4 display tibon any panel
is initiated and the time at which the display
therealter is wiped out.

55

In accordance with still another feature of the
invention, impulses are transmitted from a sta-
tion at the control center to select the desired
remote panel and to select the information to be
displayed thereon. In gccordance with a further
feature, a permanent record of the selecting im-
pulses is made, together with a psrmanent record
of the time at which the selected display is actu-
ally produced at the remote panel, and the time
at which the display is wiped out, the latter record
being made in such a way as to indicate whether
the display was wiped out from the control center
or from the remote panel.

Another feature of the invention resides in the
provision - of a telephone system to supplement
the display system, and in the provision of certain
equipment common to both systems.

Other objects and features of the invention will
appear from the following description taken in
connection with the drawings in which:

Fig. 1 is a schematic diagram of the system,

Figs. 24 and 2B show sections of a paper tape
marked by the recorder employed in the system,
and,

Figs. 3 to 7, when assembled as shown in Fig. 8,
comprise a detailed circuit diagram of the sys-
tem, More particularly, Fig. 3 shows one of the
stations at the control center and the line equip-
ment individual thereto, as well as a pair of link
seizure relays common to all such control sta-
tions and the lamp display panelindividual to one
fink; Figs. 4, 5, 6 and 7 together show one of the

Jinks; and Fig. 7 also shows the lamp display

panel and other equipment situated in each of
two remote zones.

Referring to Fig. 1, the invention will be de-
scribed as being applied to an arrangement for
supervising and guiding the work done in a large
foundry 280 from .a centralized control room 189.
Located in twelve different zones in the foundry
are twelve - casting lines numbered as  shown.
Each casting line is assumed to have sixteen indi-
vidual furnaces or heating pots such as 05 in
which ‘metal is brought o ths proper molten
state to be poured into flasks for casting
the desired objects. Because it is important for
the metal to be at the proper temperature not
only when it is poured but also at certain stages
in the process of preparing it to be poured, each
pot 15 eonnected to 'its own recording pyrometer,
such as 448, which is mounted upon a common
pyrometer pan€el 4129 in the control room. Sta-
tioned in the control room are expert attendants

‘who, guided by the pyrometers, decide how the
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different pots should be treated, and instruct the
foundry workers accordingly.

The instructions are given through the medium
of lamp panels situated at the head of each cast-
ing line. The workers in any line thus may be
directed to carry out any one of a group of pre-
determined operations (such as raising the pot
temperature, lowering the pot temperature, pour-
ing the metal, etc.) by displaying upon the panel
at the head of that casting line a number or a
legend indicative of the desired operation, and,
at the same time, displaying a number indicative
of the pot to which the instruction pertains.

The arrangements for controlling the lamp
panels now will be outlined briefly. In the con-
trol room are five identical confrol stations 150,
160, 170, 180 and 190, each having an individual
line circuit such as 15! over which access may
be had to either of two links 130 or 140. The
transitory operation of a key at any station will
cause link 1308 or link 149, whichever happens to
be idle at the moment, to be seized, and will
make that link temporarily inaccessible to the
other four stations. At the same time a lamp
identifying the seized link will be lighted at each
station. This lets the operator know which link
is under his control and also serves to keep the
other attendants informed as to the availability
or unavailability of links for their own use.

At the seizing station a dial or other impulse
sender no will be operated to transmit to the link
three numbers, one indicative of a particular
castling line, another indicative of a particular
pot in that line, and a third indicative of a par-
ticular operation to be performed with respect
to that pot. Each of the first two numbers may
consist of either one digit or two digits.

As each number is received the link causes that
number to be registered upon a display panel in
the control room, by intermittently flashing an
appropriate lamp therein. It also selects certain
lamps in the display panel at the head of the
particular casting line whose number was dialled,
but the lighting of these lamps is withheld pend-
ing the further operation of a key at the control
station, When the operator thereafter actuates
the latter key the lamps thus selected will light,
displaying the pot number and the operation

- number which were dialled. The actuation of
this key causes the link also to operate a horn
or other audible signal at the head of the casting
line in question, in order to call the attention of
the foundry workers to the display. At the same
time it changes the condition of the lighted lamps
in the control room from flashing to steady, to
inform the operator there that the equipment
has functioned properly to bring up the display
in the foundry. '

The display in the foundry and in the con-
trol room will persist until the link is released.
A foundry worker may bring about such release
by .operating‘a release key associated with the
vanel in which the display appears, whereupon
the consequent wiping out of the display in the
control room, accompanied by the extinguish-
ment of the link seizure lamps at the five con-
trol stations, will signify to the operator in the
control room the foundry worker’s acknowledg-
ment of the instructions transmitted. Alterna-
tively, the link may be released by operating a
release key at the control station; as a matter
of fact the latter key is capable of releasing the
link at any time after its seizure, and hence may
also be employed, for example, to restore the
link to normal before the operation has been
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performed to bring in a display in the foundry,
if the operator discovers that he has made a
mistake in dialling.

Recording equipment under the control of the
link makes a permanent record of the digits
dialled, the time at which the display was initi-
ated, and the time at which the link was re-
leased. It also indicates upon the record whether
the release was initiated in the foundry or in
the control room.

It will be clear that the provision of two links
makes it possible for directions to be given to
the workers in any two of the casting lines at
the same time. Should an attempt be made,
however, to so control one of the links as to
cause a display to appear at any casting line at
a time when the other link already is in use for
a display at the same line, the attempt will be
unsuccessful. This prevents any confusion from
arising in the directions given to the foundry
workers in that line.

With the aid of the circuits disclosed in Figs.
3 to 17, inclusive, the mode of operation now
will be described more in detail. Referring to
Fig. 3, the equipment shown to the left of the
vertical dot-and-dash line is individual to sta-
tion 158 in the control room, and it will be ap-
preciated that identical equipment for each of
the four remaining control stations is connected
in multiple to the conductors 303 to 315, inclu-
sive. Of the latter conductors, 3t1 to 315 ex-
tend to link 130, shown in detail in Figs. 4 to 7,
inclusive, while the conductors 311’ to 315’ ex-
tend in corresponding fashion to link {40, as
indicated. Relays 350 and 355 are common to
all five control stations, the former relay being
individual to link 130 and the latter being indi-
vidual to link 140, as will be made clearer pres-
ently.

For purposes of explanation, it will be assumed
that an operator in the control room wishes to
transmit an instruction from station {50 to the
foundry. To do so, he momentarily operates key
228 to its “start” position, whereupon, if link
130 is idle, relay 338 will operate over the fol-
lowing circuit: positive battery, contact 321, lower
winding of relay 239, conductor 303, contact 351,
and negative battery. Upon operating, relay 330
closes contacts 334, 335 and 336 to prepare cir-
cuits which extend over conductors 311, 3i2 and
313 to link 138. At confact 331 it completes a
locking circuit for its upper winding, while at
contact 332 it completes an energizing circuit
for relay 350. Contact 333 opens the circuit to
the lower winding of slow-to-operate relay 340.

Relay 350, upon operating, opens contact 351 to
disconnect negative battery from common con-
ductor 388, thereby to characterize link 130 as
busy. This has no effect upon relay 338 which
remains operated over its upper winding, but it
prevents the corresponding relays for the four
other control stations from being energized in the
event that the “start” operation should now he

_performed at any of the latter stations.

It will be appreciated that, had link 130 heen
thus characterized as busy at the time key 320
was operated, relay 380 could not have operated.
over its lower winding as described, due to the
absence of negative battery on common conduc-
tor 308. Under these circumstances if link 140
were idle, slow-to-operate relay 340 would. op-
erate after a delay, over the followine circuit:
positive battery, contacts 321 and 333, lower
winding of relay 340, common conductor 310, con-
tact 356, and negative battery. Thereupon con-
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tacts 344, 345 and 348 would be closed to prepate
cireuits to link: (#9. Contact 381 would complete
u Tocking circuit for the upper winding of relay
340 while contact 342 would complete an ohvious
circuit for relay 468, The latber relay upon op-
erating disconmnects negative battery frormn  coim=
mon conductor 2(h thereby o characterize link
{30 as busy in the same way that relay 880 func-
tions to characterize link 130 ag busy.

T4 will be clear that whenever woth links are
in tse, relays 350 and 285 potl will be operated,
ma¥ing it impossible for any other control sha-
tion 1o galn aceess to the links. If both Tinks axe
idle at the time the “start” operation ig pet-
tormed at one of the stations, the lower Wwindings
ot relays 338 and 340 in the fine equipment in-
dividual to that station will pe energized in pat-
allel, but, being Faster to operate; relay 330 Wwill
pull-up ahd open the eircuit to relay 340 at con-
tact 333 before the 1atter relay can operate.

In the present instance it will be assuned that
nunk 1230 is idle After the operation of relays
338 ang 350 as described nothing further will
gevuf until key 329 i restored to its normal, or
«ginl,” position. Upon such restoration the fol-
towing eireuit is complsted: pbsitive battery, con=
tact 828, dial contact 325, contact 334, condut-
tor 311, winding of relay 490, and negative bat-
tery,  Relay 400 operates over this cifeuit and
ot contact 402 ehergizes & pén ebntrol magnet 452
in the recorder a04. At the same time 1t ener-
pives Slow-to-release relay 405 over the follow-
ing ciroult: positive battety, testing armature
424, operated armature 401, winding of rela¥ 428
and riegative pattery. Relay 405
contact 498 completes a civeliit extending o8ver
contact 446 and the upper winding of relay AGS,
whereupon the latter relay operates, closing pon -
taet 48 to initiate the operation of the motor
467 in the recorder 403,

rhe recorder i assumed to be of the well khowh
type wherein the motor #81 by means of &
sprocket drive maoves a paper tape 201 (52 Figs.

2A and 2B) under a pen which is adapted to bhe
tape by the pen con= - {

moved transversely of the
trol magnet £03. This causes the pen to tracs
upoh the tape a 1ine 282 (Fig, 2A) whose Iateral
position at any point along ths tape’s length in-
dieates whether magnet 402 Was enerpizea of de-
energized ab that point. The yecorder alse in=
cludes a pair of clock-controiled time stamping
mechanisms of well known character; one is 8¢-
tuated by the energization of magnet 462 to
stamp the date and time in black ink on the
tape abkove '
tuated by energization of magnet 272 to shamp
the date and time in red ink Below the ling 262.
Returning now to the operation of relay 405,
this at contact 407 completes an ohvieus eiretit
for relay 810 which in turn opens contact 411
Contatt 408 prepares a sivouit to velay 828 while
eohtact 409 completes the following ireuit: posi-
tive battery, resting armature 484, contachs ana
and 415, winding of slow-to-relense velay 412, and
negative battery. Belay 412 operates Over this
eireuit and at contact 412 completes an ohvious
eireuit for slow-to-release relay a1a. The latter
relay UpOD operating opens the eireuit for relay
412 ut contact 815, causing relay 812 to restore
pfter a delay: this in turn opens contact 813,
emusing relay 418 to restors siter & further delay.
whereupon ab contact 415 yelay 812 js reener
gized. Relays 412 and 414 continue to interact in
the manner deseribed, whereby relay 314 atber-
nately operates and yeleases in cyelie fashion.

operates and at

the line 202, while the other is ac- -

10

3

fach time relay 414 operates it closes contacts
£16 and 417, thereby to energize relays 420 and
821, Accordingly the jatter relays operate and
reelase in unison with relay 414. Relay 421 per-
forms no useful function at this time, but relay
320, at contact 422, periodically gonnects alter-
anting current to comon conductor 315, causing
the link seizure 1amp 326 at station 156 (and the
corfesponding lamps at the remaining four sta-
sions) to filcker. Thig indicates to the operator
at station 150 that link 136 ig prepared to receive
jmpulses from hig dial, while it serves to inform

* the operators at other stations in the control
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room that link {39 is in use.
The operator now will dial the number of the
casting line'at the nead of which is the display

panel he wishes to control. For identification
purposes the twelve lines are assigned the fol-
lowing numbers:

1 4 7 01

2 5 8 02

3 6 9 03

Tn the present instance it will be assumed that
the operator dials the number «(3” which is in-
dicative of the last one of the twelve casting lines.
Since this i8 a two digit number, two manipula-
tions of the dial are required. TUpon dialling “0”
the impulse contact 325 momentarily interrupts
the circuit for the relay 489 ten times in suc-
cession, and upon thereafter dialling “3” the cix-
cuit is interrupted three further times in sucees-
sion.

When contact 325 opens for the frst time, relay
330 restores 1o normal, causing contact 481 to
complete the following circuit: positive hattery,
resting armatures 484 and 401, contact 488, wind-
ing of the slow-to-release relay 425, resting ar-
mature 437, conductor 557, rotary switch magneb
515, and negative battery. Relay 425 operates,
opening contact 426, while magnet 515 operates
to prepare the yeverse drive switch 510 for its
first step. When contact 325 recloses to termi~
nate the first jmpuise, relay 400 veoperates and
at armature 401 interrupts the above-traced eir-
cuti for relay 428 and magnet 518 The conse-
quent deenergization of magnet 515 causes wipers
511 and 512 of rotary switch 510 to advance to
contact 1 of their respective banks.

in similar fashion velay 409 responds to the
subsequent nine impulses in the first train and
repeats them to magnet 515, causing the switch
wipets to be advanced step by step; concurrent-
1y, at contact 482, relay 408 repeats the incoming
impulses to the pen control magnet 403, causing
them to be recorded upon the tape driven by
motor 467.

Upon each impulse, contact 481 momentarily
interripts the circuit for slow-to-release relay
405, butk these interruptions are too brief to per-
mit the relay to restore. Slow-to-release relay
495 likewise remains operated throughout recep-
tion of the train of impulses, but at the end of the
train it restores to normal due to the prolonged
opening of its circuit at armature 801. Accord-
ingly contact 428 thereupon closes, connecting
positive hattery over resting armature 484, con-
tacts 496 and 438 to wiDer 5{2. In the present
case wiper 512 will pe standing upon contact 44
in its associated pank (ten impulses having been
trarismitted from the dial at control station §{59)
and, since no cireuit is connected to this par-
ticular bank contact, the connection 0f positive

battery to wiper 512 will be of no effect.
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Upon the first interruption of its circuit in the
second impulse train, relay 400 restores and as
previously .describeq energizes relay 425 in series
with rotary switch magnet §1%. This train con-
tains three impulses
net 5i5 ny contact

the windings of relays 619, 610’ and 7i0 in par-
allel, and negative battery. Accordingly, these
three relays operate. Tt will pe appreciated that
if the numbper of any other casting line haq been

another set of relays iden-
tical to 610, 610’ ang 118, there being twelve such
sets, of which only the first and last set are
shown.

Link 149 (llustrated in part in Fig, 5) hag
twelve similar sets of relays which are adapted to
be operated selectively over wiper 1412 in the
same way the twelye sets in link {39 are selected
and operated gver Wiper 512, Corresponding sets
of relays in the two links are so interlocked that

overated condition, If, for instance, the above-
described seizure ang transmission of the digits
“0” ang «3» to link (3@ had been breceded by the
seizure ang transmission of the same two digits
to link 14p under control of another station, re-
lay 1419 (corresponding to relay 619 in link 139)
would already be operated when relay 425 re-
stored to normal at the end of the second digit

12, conductor 571, winding of relay 439, ang
‘negative battery., Relay 439 upon operating
would close contact 431 to sound the buzzer 265,
while at contact 432 it would complete an obvious
circuit for relay 445. The latter relay upon op-

him; this wiy occur when, incident to the release
of link i4g, relay 144p restores to normal. There-
upon, contact 1412 completes the above-traceq
circuit for relays 6§18, gig’ and 710, and at the
same time interrupts the circuit for relay 430,
causing the buzger 355 to cease sounding and

causing relay 445 to release. The latter relay

2,395,188

opens contact 447 to place relay 409 again under
control of the dig] contact 325 ang at contact
446 reoperates relay 465 to cause the motor 4§71
to resume operation,

In the present instance it will be assumed that
link 140 is idle, or, if in use, is being used to
produce a display before Some casting line other
than line 03. Accordingly relay 1410 is at normal,
and, upon the release of relay 425 after the

[

10 s
610, 610’ ang 110 operate ag described, Relays
610 ang 61p’ bPrepare circuits extending via cable
152 to sixteen lamps in the “pot number” display
panel at the head of line 83, while relay 110 pre-
bares circuits extending via, cable 152 to five
lamps in the “operation” display pane] gt the
head of the Same line. Contact 613 upon oper-
ating disconnects the thirteenth contact in bank
1412 from relay 1410 ang connects it to relay
1430 (which corresponds to relay 430 in link
130) ; this bars link 140 from reaching the display
until after
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and 112, relay 7110 Prepares
circuits for the horn 760 and the release key
line 03. Contact 113 com-
circuit: alternating current

conductor 576, contact 713, conductor 376, and
lamp 03 in the “line number?” display pane] in
the control room. - This lamp Hashes in accorg-
ance with the interruptions of its cireuit by con-
tact 422,

The operator now will dia] the number of some
one of the pots in the casting line, For identi-
fication burposes the sixteen pots in each line
are assigned the following numbers: :

1 5 9 04
2 6 01 05
3 7 02 06
55 4 8 03 07

It will pe assumed that

the operator dials the
Number “9”, Relay i

impulses to magnet 525,

401 at the close of the
it completes the follow-

70 its circuif, by armature
train. When it releases
ing cireuit: positive battery, resting armature
484, contact 426, operated armature 438, resting
armature 443, conductor 562, wiper 522 in posi-

75 tion 9, conductor 578, winding of relay 620, and
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negative battery. Relay
contact 621 conmpletes: thie following locking eir—
cuis for itselfr positive battery, resting armature
484, conductors: 428 and 512, contact 621, winding
of relay 620 and: negative battery.

Tt wilk be clear that if, instead of the digit- <9,
the nuinber of some gther pot, such a8 “97,) had
peen:. dialled, Bo cireuit: would have been. ¢om~
pleted: over wiper 522 at the end of the first digit
sinice: the temth contact in the bank accessible te
that wiper is blank: - upom the dialling of the
digit. “7" however, a cireuit would have heen
completed over wiper 522 and conductor 579 to
operate relay 625. :

Returning to the

820 operates, and ab

operation of reloy 620, this
at: contact 62% prepares a circwit ever overated
conifact: 645 and conductor 138 for lamp 9 in the
“pot number” display parel for casting line B3
Contact. 623 completes an- cbvious cireuit. over
condizetor 568 for operating relay 440, which
thereupon: switchest over s contacts in prepara-
tion for- the: reception: of the «gperation’” number
from - stabion 150, Relay 484G also opens: the
original operating circuit; for relay 528 ab con-
tact 443; but. relay 628 remains energized over
ks lockihg cireuit. - Ab contaet 624 the following
cireuit: is established: alternating cuirent. soUrce;
interrupter contact: 422, conductor: 518, contach
824, conductor 383 and. lamp § in the “pobt num-
ber” -display panel in the control room. Lamp
§ therefore fiashes in accordance with the jmber-
ruptions of 18s: cireuit: by contact: &22.

. The gperztor Now will: dial any digit frem I
to 5, depending upen which: one of five prede-
termimed: operations
with regpect to the pob whose number has been
pronsmitbed. Assuing: that he dizls the: digit
«1p, the! fmpulse cantact. 325 will open: & gingle
timre, causing relay 460:to release briefly snd thea
resunte its: operated: position., Upor ths relense
of relay 388, the following circuit is completed:
positive: batterys. resting armatures: 484 amd 804,
contact 408, winding of relay 425, operated; arma-
fures: 43T and 442, contact 44%, conductor 588;
yotany switichy magnet 535 and negative hattery.
Relay 425 and: magnet 53% operate. Vhen arma-
ture: 404 reopens. this: circuit. ab the end of the
impulse, magnet 538 deenergizes causing the re-
verse: drive- switely 529 to advance to positien b
A moment later slow-to-release relay 425 restores
to normal, completing the following cieulb: posi-
tive battery, resting armature 238, contach 428,
operated: armatures. 438 and- 443, cenductor 563,
wiper 532 in position: i, conductor BE%, winding
of relay 345, and negative battery. Relay 443
upen:. operabing opens contact. 445 te release. Te-
1ay 465, which relay in turm opens. ecntach 458
o halt. the meter 467 of the recordew; gontact
441 also- eloses; thereby lacking up relgy A2 to
prevent any further operation thereot by the
dial contact 325: Contact 448 opens the cireuit
1o, magnet 535.

The restoration of relay 425 to normal alse
completes. the: fellowing circuit: positive. battery,
resting armature 484, contact 428, operated arma-
tures 438 and 843, conductor §63, wiper 553 in
position T, conductor T4T, winding of relay 728,

and negative battery: Relay 120 operates and at
contact 121 preparcs's citcuit over operated oIl

tact TH4 and conductor 181 for Tamp f in the
agperation” display’ panel for casting Hne &%
Contact T22 completes the following cirguit? al-
fernating current: source; saterrupter contach: 522,
conduector 5716 contact: 122, conduetor 388, and
lamps §in $he “gperation’™ display panel in. the

nhe wishes te have performed 3
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control room. This lamp fashes in. accordance
with: the mterruptions of its circuit at contaet:
422.

T the display panel at the controk reomi, the'
following lamips nOw are flashing?

Line JAMD -oommmmmmmmmmmmnmm == =TT T 03
Pot, 18D o mmmmmmmmmmmm == Tm TSI T g
Operation MD —--nnmmmmmmmmmTTTITT T £

Verifying the correctness: of the numbers dialed:
from these lamps the operator nOW will momen=
tarily move key 329 to its “display” position.
This connects positive: battery over contaets 32%
and 386 to conductor 3t3; thereby energizing re-
lays 450, 456 and 463 in parallel. Relay 4690
epergtes more quickly than slow-to-operate re-
1oy 683, but when relay 463 pulls up after a briel
delay, it opens the circuit for relay 459 at con-
tact 464, causing’ the latter relay t0 restore. The
momentary energization of relay 480 causes €O~ -
toet 464 to deliver am. impulse to: the: time stamp
magnet 453, whereupon. the time that-the display
was initiated: is stamped: i black ink upom the
tape. Upon operation, contact 464 connects: the:
positive: battery on conduetor 13 to the wind~
ings of relays 465 and 668 in. parallel Relay 45%
epevates first and whem stow-to=operate: relay:
458 pulls up after & prief delay it opens the cir-
cuit for relay 458 at contact 5%, causiag the: lat~
ter relay to restorel. The brief operation of relay
455 causes conbact §56 to energize: the motor &3
just long enough to: advance: he tape in recorder
464 o sufficient: distance to Imsure that, in. the
event magnet 482 now should. be teoperated 0
o: manner presently to be described, the two rec-
ords will not eseur ok the same point 0w the: tape.

Respensive to:the aforesaid. connection of pesi-
tive: battery to conductor i3, velgy 459 operates
and at. conbact: 451 completes the following eir-~
cuit: positive batteryy resting armature: 484, con-~
ducbor 428 and coritact &5h to conductor: k3
This: locks Gp: relay 450 and insures that the
ahove-described: operations: of relays: 4% 463} 4G3
and 468 will ber carried out even in the event:that
the: original: sousce’ of positive hattery omn: con-
ductor. 3t should: be disconnected: therefrem
teither at key contact 32%, or; in & manier t0
be: described; at contact 336) before such: pera~
jions are complete. Coritact: 452 connects alter=
nating current to! eonduetor 574 and thenge over
contact 622, contact 616, and conductor 39 to
lamp: § in the “pobi number” display panel fo¥
casting line 63 the: alternating current’ connected
to corductor #14: also extends aver contact 128,
eontact: T4 ard conductor T8l t6: lamp: § in:the
«gperation” display panel fol lime: 0F. Actord~
ingly these two 1amps: light.

" At the same: time, & civeuit is completed from
the alternating current: source over contact: 452,
interrupter contact 28, conductor 5T& and. con=
tact T2, to horn 6%, causing the horu to. sound

tions: of its civeuit by contact 423, €O
locks up relay 428 which ;
maintains glternating. eurrent connected stead-

iy’ to: conductors- 3 {5 and 516, thereby to' ehange-
the conditiorn of the link: seizure! 1amps such: as

396 and. the thyee lighted: lamps: b the display

panel in. the: control roomy, from: figshing: to

steady.

Relay 458-also completes: the following cireult:
positive battery;, contact: 48%; contact 493, con-
duictor 312, contact: 235, winding of relay 369: and
negative battery. Relay 5§89 thereupon: operates.
At-eohtaes 382 it locks up independently of coi~
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tact 235, while at contact 363 it Dbrepares a re- its circuit by contact 484; it causes the inter--
lease circuit for Jink 130. - Contact 254 connects action between relays 412 and 414 to cease, and
bositive battery to conductor 387 to maintain re- relay 414 permits relays 420 and 421 to restore
lay 350 operated, ang at the same time inter- to normal, Relay 610, upon releasing, opens the

rupts the holding circuit for relay 338. The lat- 5 -Circuit for relay 435 at contact 612, while at
ter relay accordingly restores to normal, but this contact 6i3 at once more conditions link i4g to
has no present effect upon the rest of the Sys- extend g connection to the display pane] for
tem, since relay 350 is Jocked up at contact 361, casting line §3. At contact 623, relay 620 opens
relay 480 is locked up at contact 447 ang relays the circuit for relay 44§, and at contact T(f re-
463 are locked up via contact 451, conductor 428, 10 lay 119 opens the cireuit for relay 455, Relays

- At the casting Jine 83, a foundry worker, hear- Upon returning to hormal, relay 435 completes
ing the horn 160, will take notice of the display the following circuit: positive battery, operated
and perform the operation indicateq therepy armature 484, conductor 566, wiper 5 in Posi~-
upon pot 9, The link now may he released either 15 ton 13, interrupter contact 516 of magnet 515,
under control of the oberator at station | 99 or conductor §56, contact 436, conductor 657, mag-

ing first that the foundry worker wishes to re- gizes, opening itg own circuit at contact 516, and
lease the link, he will operate key 170, thereby thereupon advancesg the switch wipers to posi-
completing g cireuit which extends over contact op tion 14, There, Wiper 512 encounters - positive
111, conductor 573, winding of the alternating battery connected in multiple to contacts 14 to
current relay 455 ang contact 452 to the A, C. 24, inclusive, and hence the switch continues to
source. Relay 455 operates, and at contact 456 operate self-interruptedly until its wipers reach
establishes an obvious circyit for the windings of bosition 25, where it halts,

relays 470 and 4173 in paralle], Relay 410 operates 25 . Relay 440 upon returning to normal completes
more quickly than slow-to-operate relay 473, but the following circuit: positive battery, Operated
when the latter pulls up it interrupts the circuit armature 484, conductor §66, wiper 521 in posi-
for relay 471g at contact 414, causing Telay 410 to tion 8, interrupter contact 526 of the magnet
restore, This momentary energization of relay 528, conductor $538, contact 441, conductor 559,
470 causes contact 47§ to deliver an impulse to 30 Magnet 525, and negative battery, Magnet 525
the time stamp magnet 412, which thereupon operates self-interruptedly in this circuit, hence
recoids upon the tape in req ink the time at switch 520 ig advanced step-by—step until wiper

which release of the link was Initiated. At con- 521 reaches position 25, where the switch halts,
t?,ct 475 the following cireuit is completed: posi- When switches 916 and 529 both have reached
f;zve battery, contacts 456 ang 415, upper wind- 35 their twenty-fifth Dosition, relay 475 restores to
Ing of relay 480, ang hegative battery, hormal, since now the circuit for its upper wind-

Relay 48p oOberates, opening contact 483 ang ing is open at wiper 811 and the circuit for its
cIOSH}g contact 486 to maintain relay 3gg oper- lower winding is open at wiper 521, Accordingly

ated independently of contact 454, Contact 484 contact 477 opens, causing relays 480, 410 ang
completes the following circuit: bositive battery, 40 413 to release, All .of the relays ang rotary
Operated armature 484, conductor 566, wiper 5(f switches in the link 10w occupy their normal

L X s Dositions, it being understood in the case of switch
sqding of relay 475, and negative battery; relay  gqy that positions 6, 12, 18 and 25 are a1 home
415 thereupon operates and locks up over con- bositions. The link seizure lamps, such as 328,
and the display lamps in the control room and
in the foundry all have been extinguisheq due to

ones of said relays ubon release; and horn 160

lishes the following circuit: positive battery, h i1 ; its circuit at
operated armature 484, conductor 566, wiper 531 59 cgrftgggg -,S :zen:;;i ;gdtggzc.)pemng of its clreutt a

in position {, .interrupter contact 536, magnet Upon the restoration of relay 480 to normal,

cuit for relay 35g which thereupon also returns
to normal, Accordingly contact 35{ reconnects
hegative battery to common conductor 308, which
has the effect of making link {29 again accessible
to all five of the control stations, Seizure and
control thereof in the manner described above

countered, however, when wiper 531 reaches con- 60 therefore now may be repeated.

over its upper winding alone, . X
The opelzgtion of cé;ntact 484 opens the cir- 65 DOSe & two-way release key 390 is p rovided at
cuits for relays 405, 412 445, 450, 463 458, 620 the station. In order to release link 130, the key

relay 465 is momentarily reoperated, This at of relay 4571 and 46g in barallel, and negative
contact 466 hriefly teenergizes motor 467, which battery. Relay 456 operates more quickly than
thereupon advances the tape a short distance. slow-to-operate relay 451, but when relay 457
‘When relay 412 releaseg due to the opening of 75 puils up it causes Telay 460 to release by opening
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contact 458. The momentary energization. of
relay 460 causes contact 461 to. deliver gn impulse:
to time stamp magnet 462 which. thereupom: re-
cords, in black ink, the time. at; which the release
was inmitiated. At contact £59 the fellewing ecir-
cuit. is completed: positive battery, contacts 391
and 363, conductor 344, contact 488, upper wind-
ing: of relay 489, and negative hattery. Relay 488
operates: and, as heveimbefore explained, brings.
about the restoration to nermal ef switches §i0,
520 and 530 and the release of relays 480, 40E,
442, 414, 420, 42+, 435, 440, 445, 450, 463, 488, 415,
620;. 619, 640’, 110 and 728, Relay 457 remains
operated: until key 356 and relays 415 and 485 all
return to normal, thew it too releases. When: key
390, switch 530, and relays 48% and 41§ all have
returned to normal, relay 48%& releases, causing
relags 410, 360 and 359 te: zestore as previously
described. This places the link in condition to
be seized by any control station and used: once
mare-to produce a display before any desired. cast-
ing: line.

Fig. 2A. shows: a, section: of tape 284 containing
the record produced by recorder 404 in response:
to- the: dialling of the: digits 0391, as deseribed,
followed by the operation of the display key and.
then, after an interval, by the cperation of the
release key at station §50. FEach received impulse
appesrs. as o tooth extending downwardly from
the- base: line. 202 traced by the pen, and it will
be: self-evident that the. first: group. confains ten
impulses: (corresponding to the digit “0”), the
second; group: contains: three impulses, and so-en.
Both: legends. following, the last recorded impulse

ane made by the time: stamping mechanism: con- ¢

trolled by magnet. 462, the fivst legend: indicating
the. time. at. whieh the display was initiated, while
the second indicates the time of release. The
fact that. the time of release is recorded: in the
same color (black) and on the same side of line
202 as.the time of display, indicates. that the link
was. released under contrel of station 188. If the
link .is. released: under conirel of the key asso-
cigted with: the. display panel. in the foundry, the
record will; be identical to.that. shown. in. Fig. 2A
except. that the second legend. will be stamped
by magnet 412, and henee. will be in: a. different.
color and, positioned. kelew the Yure 282, as.shown:
i Fig: 2B.

It will be obsetved: that. release: key 330 may
also: he employed: to telease the link.at any time
hefore. a display. has been produced by it in the
foundry:  Assume; for instance, that the link has
just; been seized, angd that the operator, without
yet. hawving; dialled. any digits, wishes te telease.
Relays: 330, 350, 400, 485, 410, 465 are energized,
while: relays. 412, 444, 420, and 421 are operaling
intermittently. as described. Upon opsration. of
key. 280. to: release. link. 133, the follewing circuit
is. completed: positive battery, contacts. 392 and
336, conductor 313, windings of relays 450, 460
and. 463. in. parallel, and negative battery. Relay
450 operates, and then after a brief interval re-
stores to normal upon. the opening of contact
464. when, the slow-to-operate relay 483 pulls up:
The: momentarily closing of contact 46f causes
time: stamp magnet 462 to.record the time.  The
operation. of eontaet 464. connects positive battery
to. relay: 468 which. energizes but produces no.
ugeful effect at.this;time.

Relay. 450, upon: operation; at: contact 484: com-
pletes, the- following: locking cireuit: positive.bab-~
tery, resting armature 484, conducter 428, con-
tact. 45k, windings: of. relays: 450, 463 and: 468: in:
parallel;, and negative: battery.. Contact: 453 locks.
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up relay 420, which at contact 422 changes the
condition. of lamp 32§ from flashing to steady..
Contact 884 completes an obvious cireuib ower
contact 433, conductor 342 and contact 335 far
operating relay 868. Relay 258 locks itself up af
contact 362, while at contact: 361 it locks up relay
356 and opens the circuit: for relay 330. The
latter relay upon restoring to normal opens eom-~
tact 334 and censequently relay 420 also releases.
This: initiates: the release of relay #88 by open-
ing its circuit at contiact 48t

Meanwhile, returring to a consideration of the
operation of relay 338, contact 363 completes the
following' circuif: positive battery, contacts. 38k
and 363, conductor 3t4, the windings of relays
457 and 460:in parallel, and negative battery. Re-
lay 480 operates snd then, after a. brief interval,
restores. te: normal due to the epening of its cir-
cuit. at: contact 458 when slow-to-operate relay
857 pulls up.  The momentary operation of con-
tact 464 causes time stamp magnet 482 again to
record the time. Upon operating,. relay 451 also
completes. a cireuit fron: positive: battery on cen-
ductor 314 over contact. 8458 to. energize yelay 480.

Relay 488 operates, and, if the. release of relay
485. has not. yet taken place, loeks wp over contact
485 to positive battery on contact £407.
483; is opened, and contact. 488 closed to- main-
tain relay 380 eperated independently of contact
454. The operations of contact: 484 opens anether
point, i the: eireuit of relay 465, and opens: the
cireuit for relays 412, 459, 463, and 488 When
relay 412 releases due to the opening of confact
484, it causes the interaction between relays 412
and: 448 to cease, and relay 414 permits relays 428
and 421 torestoreto normal.

Relay 457 releases responsive. to the epening of
its cireuit; af contact 381 when: release key 388
is restored. to normal. When key 380 and: relay
405 hoth are at normal, relay 488: releases, caus-

Contact-

ing relays 410, 359 and 858 also to-release as pre- -

viously- described: Link 39 having thus: been
restored completely to normal, now is once more
accessible: to-all control stations..

In: the event. that release key 388 is operated
to. restore link: #30: to normal after part or ail
of the digits have been: transmitted: to- it, but
before key 320 hag been operated to its “Dis-
play” position, the release will: take place in sub-
stantially the same way as just described, the
only difference being due to- the fact. that when
release: key 389 is operated one or more of the
switches 549, 520 and 538 will be off-normal, ehe
or more: of the: relays. 435, €48 and 448 wiil be
operated, and: certain: of the relays. in Figs. 6 and
7 will have: been selected and operated. All of
these latter devices willl be: returned to nermal
under control of relay 480 in the manner herein~
kefore explained.

Associated with the display facilities deseribed
above is. &. direet line telephone system by means
of which. any station in: the control room may
communicate with any casting line in.the foundry.
This permits the instructions given via the: lamp
panels to: be supplemented by verbal instruetions
whenever necessary, and it enables: the foundry
workers to inform operators in. the control room
of any circumstances arising. which may demand
special attention.

Tach. station in the contrel room has a seb ef
twelve selections keys numbered. to correspond to
the twelve casting lines. If the:operator at sta-
tion 156 should. wish to talk to a. worker at line
03, for example, he will lift the handset 335 from-
its. cradle and momentarily operate: selection. key
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398. Contact 396 bridges the telephone set across
conductors 305 and 30§, thereby causing bhattery
feed relay 433 to operate in the usual way, but
the consequent closing of contacts 48! and 492
has no effect. Key 388 connects positive battery
to conductor 394, operating relay 495. Relay 485
in turn connects alternating current over contact
496 and conductor 584 to horn 760 at casting line
03. Hearing the horn sound, a worker will ans-
wer the call by means of the usual telephene in-
strument, shown schematically at 788. Both the
calling station and the called station are sup-
plied with talking current via the windings of
battery feed relay 498, which will, of coursé, re-
turn to normal when both stations hang up.

On the initiation of a call from the foundry,
the bridging of the telephone equipment at the
calling station (for example, 790) across con-
ductors 851 and 552 causes battery feed relay
480 to operate. Assuming that link (20 is not at
the time in use for display purposes, the follow-
ing circuit will be completed upon operation of
relay 490: positive battery, contact 387 of the
hook-switch at station {50, the corresponding
hook-switch contacts 387a, 891b, 2897c and 3981d
at the other four control stations, conductor 301,
contacts 481, 411 and 415, winding of relay 412,
and negative battery. Relay 412 energizes and
operates relay 414 whereupon relays 42 and 414

interact in the manner previously described. .

Upon each operation, relay 414 closes contacts
416 and 417, causing relays 420 and 421 to oper-
ate and release in unison with relay 4i4. Con-
tact 422 connects alternating current periodically

to conductor 315, causing lamp 326 and the cor- »

responding lamps at the four remaining control
stations to flicker. The following circuit also is
completed: positive battery, contacts 397, 297a,
3970, 397c, 397d, conductor 301 , interrupter con-
tact 424, contact 492 and gong 366. Accordingly
the gong sounds intermittently in accordance
with the interruptions of its circuit by contact
424,

The call may be answered at any one of the
control stations. Assuming that an operator,
hearing gong 3885, answers the call at station 150,
it will be observed that contact 397 opens the
circuit for the gong when the handset 395 is
lifted, thereby causing it to be silenced; contact
397 also opens the circuit for relay 412, where-
upon the interaction between relays 412 and 414
ceases, and relays 420 and 421 restore to normal,
The calling and called stations now are in direc-
tion connection, their respective telephone in-
struments being supplied with talking current
over the windings of battery feed relay 490.

If, in the above case, link 130 had been in use
for display purposes at the time the call was in-
stituted from the foundry, the operation would
have been the same as described except that, due
to contact 411 being open, the functioning of re-
lays 412, 414, 420 and 421 would not have been
initiated by the closing of contact 491 nor halted
by the opening of contact 897, These four relays
would be functioning prior to the closing of con-
tact 491, (due to a circuit for relay 412 which
extends over contacts 484 and 409) and they
would continue so to function after contact 397
opened. The energization of relay 499 would,
however, by closing contact 492 initiate the inter-
mittent operation of gong 366 as described, while
contact 897 of the hook-switch at station (59
would silence the gong when handset 285 was
lifted.

Having fully described the Invention, what we
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consider new and desire to protect by Letters
Patent will be set forth in the appended claims.
What is claimed is: ’
1. In a signaling system, a primary station, a

" plurality of secondary stations, a display panel

at each of said stations, switching equipment un-
der the control of said primary station operated
to select any desired one of said secondary sta-
tions and to condition the panel at the selected
secondary station to display any particular one
of a plurality of different items of information,
check-back means in said equipment operated to
cause the panel at said primary station to display
an identification of the selected secondary station
and the selected item of information, and means
thereafter operated responsive to a manual oper-
ation performed at the primary station for caus-
ing said conditioned panel to display said selected
item of informadtion,

2. In a signaling system as claimed in ciaim 1,
means at said selected secondary station operated
at times to wipe out the display at that station.

3. In a signaling system as claimed in claim 1,
means whereby the display at the selected sec-
ondary station can be wiped cut under the con-
trol of either the primary station or the selected
secondary station, S

4. In a signaling system, a primary station a
plurality of secondary stations, a display panel
at each of said stations, means under the control
of said primary station operated to register the
identity of any desired one of said secondary sta-
tions, other means under the control of said pri-
mary station operated to register any desired one
of a plurality of different items of information,
means controlled by said first registering means
for conditioning the panel at said one secondary
station to produce a display, other means con-
trolled by said two registering means to cause the
panel at said primary station to display both the
identity of said one secondary station snd said
one item of information, and means at said pri-
mary station operated at will after said display
thereat for causing said conditioned panel to dis-
play said registered item of information.

5. In combination with a plurality of groupg of
devices, each group being situated in a different
zone and each device having a particular variable

- characteristic, a remote station, means at said
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station controlled by said devices to register the
variations in said characteristic of each device,
and means at said station controlled in accord-
ance with the registered variations in said char-
acteristic of any particular device for selecting
the zone in which that device is located and caus-
ing a plurality of items of information to be dis-
blayed in that zone, one of said items being an
identification of said particular device and an-
other of said items varying in accordance with
the registered characteristic of said particular
device.

6. In a signaling system, a plurality of primary
stations, a plurality of secondary stations, a plu-
rality of groups of devices at each of said sec-
ondary stations, switching equipment common to
all of said stations, means at each primary station
for at times seizing said equipment and operating
it to select any desired one of said secondary sta.-
tions and also to select any desired device in each
of said groups at the selected Secondary station,
and means in said equipment operated responsive
t0 a single manual operation thereafter performed
at the primary station by which said equipment
was seized for operating all of the selected devices
at the selected secondary station without oper-
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ating any of said devices at-any: other: secondary:
station.

7. In o signaling: system, a. primary station, a
plurality of secondary stations, a plurality of
groups of devices at each of said secondary sta-
tions, switching equipment under the control of
said primary station operated to select any de-
sired. one of said secondary stations and also to
select any desired device in each of said groups
at the selected secondary station, means at said

" primary station controlled by said equipment to
display the identity of the selected secondary sta~
tion and also the identity of the: selected device
in each of said groups, and means in said equip-
ment operated responsive to a single manual op-
eration thereafter performed at said primary sta-
tion for operating all of the selected devices at the
selected secondary station.

8. In a signaling system, a calling station, a
plurality of called stations, & plurality of groups
of devices at each of said called stations; switch-
ing equipment under the control of said calling

" station operated: to.seleet any desired one of said
called stations and also to. select any desired de-~
vice.in each of said groups at the selected called
station, means in: said equipment for transmit-
ting to said calling station an identification of
the selected called station and an jdentification
of the selected device in each of said groups, and
means. in said. equipment operated responsive to

a single manual operation thereafter performed .

at said calling station for operating all of the se-
1ected devices at the selected called station.

9. In a signaling system, a plurality of calling
stations, a plurality of called stations,; a plurality
of groups of devices at each of said called sta-
tions, switching equipment. common to.all of said
stations, means at each calling station for at
times seizing said equipment and operating it to
select any desired one.of said called stations and
also to select any desired device in each of said
groups at the selected called station, means in
said equipment for transmitting to said calling
station an identification of the selected called sta-
tion and an identification of the selected device
in each of said groups, and means in said equip-
ment. operated responsive to a single manual op-
eration thereafter performed at said calling sta-
tion: for operating all of the selected devices ab
the gelected called station.

10. In a signaling system, a plurality of calling
stations, o plurality of called stations, a plurality
of groups of devices. at each of said called sta-
tions, a pair of links each common te all of said
stations, means at each calling station for at
times seizing an idle one of said links and oper-
ating it to select any desired one of said called
stations and also to. select. any desired device in
each of said groups at the selected called station,
and means in the seized link operated responsive
to a single manual operation thereafter performed
at. the seizing station for operating all of the
selected devices at the selected station without
operating any other of said devices either at the
selected station or at any other -called station.

11, Tn a signaling system as claimed in claim
10, means- in each link effective, responsive 1o
that link being operated to select any one of said
called stations, to temporarily so disable the other
link that said other link cannot operate any of
the devices at the called station selected by said
first. link but can operate any of the devices
at any of the other called stations.

12. In a signaling system .as.claimed in claim
10, means in each link effective, responsive to
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that link: being operated to select.any one of said
called stations, to temporarily: so. disable the othexr
link that said other link cannot operate any of
the devices at the called station selected by said
first link but can operate any of the devices at
any of the other: called stations, and a signal
operated by said other link in the event that it
is seized and operated to select the same called
station which has been selected by said first link
while. said other link is thus disabled.

13. In a signaling system, a plurality of calling
stations, a plurality of called stations, a plurality
of groups of devices at. each of said calied sta-
tions, a pair of links each common to all of said
stations, means at each calling station for at
times. seizing an idle one of said links, means
controlled by the seized link for producing at the
seizing station a. visiple indication of which link
has besu: seized, means at the seizing station for
operating the seized link to select any desired one
of said called stations and also to select any de-
sired: device in each of said groups at the selected
called station, and means in the seized link op-
erated responmsive to a single manual operation
thereafter performed at the seizing station for
operating all of the selected devices at the selected
station without operating any cther of said de-
viges either-at the selected station or at any other
called: station..

14. In a signsling system, a calling station, a
plurality of called stations, means at said calling
station for transmitting & first group of impulses
ingicative of any one of said called stations and
2 second group of impulses. indicative of any one
of a. plurality of predetermined items of informa-
tion, means for receiving and registering said
impulses, means controlled by said registering
means to display at said calling station the
identity of said one called station and of said
one item of informatien, display means at each
of said ealled stations, and means- confrolled by
said registering means: for causing the display
means at said one called station to display the
item of information indicated by the registered
impulses of said second group. '

15. Tn & signaling system, a plurality of calling
stations, o plurality of called stations, equipment
common to said stations, means at each of said
calling stations for at times seizing said equip-
ment and transmitting thereto a first group of
impulses indicative of any desired one of said
called stations and a second group of impulses
indieative of any one of a plurality of predeter-
mined items of information, means in said equip-
ment for registering said impulses, means con-
trolled by said registering means to display at
said calling station the identity of said one called
shation and of said one item of information, dis-
play means at each of said called stations, and
means. controlled by said registering means for
causing the display means at said one called
station to display the item of information indi-
cated by the registered impulses of said second
group.

16. In a signaling system; a calling station; a
plurality of called stations; means at said calling
station for transmitting a first group of impulses
indicative of any one of said called stations, a
second group of impulses indicative of any one
of a plurality of predetermined items of informa-
tion, and a third group of impulses indicative of
any one of certain other predetermined jitems of
informatien; means for receiving and registering
said impulses; display means at each of said
called stations; and means controlled by said
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registering means for causing the display means
at said one called station to display the two items
of information indicated by the registered im-
bulses of said second and third groups.

17. In a signaling system, a calling station, a
plurality of called stations, means at said calling
station for transmitting three groups of impulses
corresponding respectively to three variable items
of information, means controlled by said impulses
for registering said three items of information,
means controlled by said registering means for
displaying said three items of information at said
calling station, and other means controlled by
said registering means for selecting a called sta-
tion in dependence upon one of said items of
information and displaying the remaining two
items at the selected called station.

18. In a signaling system, a calling station, a
plurality of called stations, means at said call-
ing station for transmitting a first group of
impulses indicative of any one of said called
stations and a second group of impulses in-
dicative of any one of a plurality of predeter-
mined items of information, means for re-
ceiving and registering said impulses, means con-
trolled by said registering means to display said
one item of information at said calling station,
other means controlled by said registering means
for conditioning said one called station to wipe
out said display, and means at said one called
station effective only if operated after said one
station has been thus conditioned for wiping out
said display.

19. In g signaling system, a calling station, a
blurality of called stations, means st said calling
station for transmitting g first group of impulses
indicative of any one of said called stations and
a second group of impulses indicative of any one
of a plurality of predetermined items of informa-
tion, means for receiving and registering said
impulses, means controlled by said registering
means to display said one item of information at
said calling station, other means controlleq by
said registering means for conditioning said one
called station to wipe out said display, an audible
signal at said one called station operated under
control of said registering means when that sta-
tion has been thus conditioned, and means ag
said one called station effective only if operated
after said one station has been thus conditioned
for wiping out said display.

20. In a signaling system, g calling station, a
plurality of called stations, means af said calling
station for transmitting g first group of impulses
indicative of any one of said called stations and
a second group of impu'ses indicative of any one
of a plurality of predetermined items of informa-
tion, means for receiving and registering said
impulses, means controlled by said registering
mmeans to display at said calling station the iden-
tity of said one called station and of said one item
of information, display means at each of said
called stations, means controlled by said register-
ing means for causing the display means at said
one called station to display the item of informa-
tion indicated by the registered Impulses of said
second group, and means at said one called sta-
tion thereafter operated to wipe out the display

-at said one called station.

21. Ina signaling system, a calling station, a
plurality of called stations, means at said calling
station for transmitting a first group of impulses
indicative of any one of said called stations and
a second group of impulses indicative of any one
of a plurality of predetermined items of informa-~
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tion, means for receiving and registering said im-
pulses, means controlled by said registering means
to display at said calling station the identity of
said one called station and of said one item of
information, display means at each of said called
stations, means controlled by said registering
means for causing the display means at said one
called station to display the item of information
indicated by the registered impulses of said sec-
ond group, and means at said one called station
thereafter operated to wipe out the display at said
calling station.

22. In a signaling system, a calling station, a
rlurality of called stations, means at saig calling
station for transmitting a first group of impulses
indicative of any one of said called staticns and
& second group of impulses indicative of any one
of a plurality of predetermined items of informa-
tion, means for receiving and registering said
impulses, means controlled by said registering
means to display at said calling station the iden-
tity of said one called station and of said one item
of information, display means at each of said’
called stations, means controlled by said register-

; Ing means for causing the display means at said

one called station to display the item of informa-
tion indicated by the registered impulses of said
second group, and means at said one called sta-
tion thereafter operated to wipe out both the dis-
rlay at said calling station and the display at
said one called station.

23. In a signaling system; a calling station: a
plurality of called stations; means at said calling
station for transmitting a first group of impulses
indicative of any one of said called stations, a
second group of impulses indicative of any one
of a plurality of predetermined items of informa-
tion, and a third group of impulses indicative of
any one of certain other predetermined items of
information; means for receiving and registering
said impulses; means controlled by said register-
ing means for display at said calling station the
two items of information indicated by the regis-
tered improvements of said second and third
groups; other means controlled by said register-
ing means in accordance with the registered im-
pulses of said first group to condition said one
called station to wipe out said display, and means
at sald one called station effective only if eperated
after said one station has heen thus conditioned
for wiping out said display. '

24. In a signaling system, a calling station, a
plurality of called stations, a display panel at
each of said stations, means under the control of
said calling station operated to register the iden-
tity of any desired one of said called stations,
other means under the control of said calling
station operated to register any desired one of a
plurality of different items of information, means
controlled by said first registering means for con-
ditioning the panel at said one called station to
produce a display, other means controlled by said
two registering means to cause the panel at said
calling station to display both the identity of said
one called station and said one item of informa-
tion, means at said calling station operated at
will after said display thereat for causing said
conditioned panel to display said registered item
of information, means controlled by said registra-
tion of the identity of said one called station for
conditioning said one called station to wipe out
the display at that station, and means thereafter
operated responsive only to a manual operation
performed at the conditioned called station for
wiping out the display at that station.
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95. Tn: o signaling system,.a calling- statiomn,. &
plurality of . called, stations, . display panel at
each of said stations, means under - the control
of said calling station operated to register the
identity of any desired. one of said called. sta-
tions, other means under the, control of said call-
ing station: operated: to: register any desired one
of a plurality of different items. of informadtion,
means controlled by said first: registering means
for conditioning the. panel at said one called: sta-
tion to produce-a display, other means controlled
by said two registering means o cause the panel
at said calling station to display both: the identity
of said one called station and: said one item of
information, means at: said calling, station. op-
erated at will after said display thereat for caus-
ing said conditoned panel to display said: regis-
tered item of information, means controlled: by
said.registration of the identity of said one:called
station for conditioning said one called station
to- wipe out the display at that station, means
thereafter- operated respensive only 1o a manual
operation: performed at. the conditioned called
station for wiping out.the display at that station,
and alternative means: operated responsive. only

. to a manual operation performed at said. calling
station for wiping out the. display at. said one
called station.

26. In a signaling system; a primary station, &
plurality: ef secondary stations; a plurality of
groups of devices at each cf said. secondary sta-
tions, switching equipment under the control of
said primary station operated to seleet. any de-
sired one of said secondaly stations and also to
select any desired device in each of said groups-at
the selected secondary station, means at. said
primary station controlled by said equipment. to

- display the: identity of the selected. secondary
station and also. the identity of the selected de~
vice in. each of said: groups, means in said equip-
ment. operated responsive to. a. single manual ep-
eration performed afi said primary. sbation for op-
erating all of the sclected devices. at the selected
secondary station, and means then operated
under control of the selected. secondary station
for wiping out said display.

97. Tn a signaling system, a plurality of pri-
mary stations, a plurality of secondary stations,
a plurality of groups of deviees at each of said
secondary stations, switching: equipment. common
" {o all of said stations, means at each primary
station. for at times seizing said. equipment. and
operating it to. select any desired one of said
secondary stations and. also to select any desired
device in each of said groups. at the selected sec~
ondary station, means controlled by the selecting
of said one secondary station for conditioning
that station to release said switching, equipment,
means in said equipment. operated responsive to
a single manual operation performed at the pri-
mary station by which said equipment was seized
for operating all of the selected devices. at the
selected secondary station without operating any
of said devices at. any other secondary station,
and means dependent upon said conditioning
means for thereafter releasing said switching
equipment under the control of said one second-
ary station.

28. In a switching system, & plurality of pri-
mayry stations, a plurality of secondary stations,
o plurality of units of switching, equipment com-
mon to said primary stations, means operated
responsive to an operation performed at any one
of said primary stations thereupon to seize an
idle one of units, means controlled by the seized
unit, for producing at gaid one primary station a
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visible: indication: of which: unit: has been seized,
means; iIx the; seized: unit: controlled by said one
primary station to select any ong:of said gsecond-
ary stations and to condition. that, station to-re-
lease. said: unit;, and means: at the selected sec-
ondary sation, effective only if operated affer it
has been thus conditioned,, for releasing said:unit
and consequently wiping out said indication.

29. In: a, signaling system, a. primary, station; a
plurality-of. secondary stations;. switching: equip-
ment operated: under the control of said pri-
mary station to: select. any desired one of said
secondary stations and to display at the selected
secondary: station any one: of a plurality of pre-
determined-items.of information, means whereby
said display can be wiped: out at. will undeyr the
contrel either of the: primary: station or the se-
lected secondary station, and registering means
operated differently in dependence upen whether
said display is wiped out. uhder the control of
said primary station: or under the: control of the
selected secondary station.

30.. In a sighaling system, a calling station, a
plurality of called stations. means ab said calling
station for transmitting a. first: group of impulses
indicative of any: one of said called stations and
a2 second group of impulses. indicative of any one
of a plurality-of predetermined items of informa-
tion, means for receiving and registering said
impulses, -meansg controlled by said registering
means: to display said: one item of information at
sgid calling statiom, other means controlled by
caid registering means for conditioning said one
called: station. to wipe out said: display, means at
said: one called: station effective ondy if operated
after saig one station has been thus conditioned
for wiping out said display, alternative means for
wiping out said: display under the control of said
calling station, and registering means operated:
differently in dependence upon. whether said dis~
play is wiped out: by operatiorn of said means. at
said one: ealled: station or under the control ef
said calling station.

31. In a. signaling system, a primary statiom,
a plurality of secondary stations, switching equip-
ment. operated under the control of said primary
station to-select. any desired one of said secondary
stations and to: display. at.the selected secondary
station. any one of a plurality: of predetermined
items: of information, means whereby said dis-
play can: be wiped out. at will under the control
either of the primary stationr or the selected
secondary station, means operated to register the
time: at: which: said display is wiped out if it is
wiped. out-under the control of said primary sta-
tion, -and other means. operated to. register the
time at. which: said display is wiped out if it is
wiped out under the control of said selected sec-
ondary station.

39. T @ signaling system, & calling station, &
plurality of called stations, means at said calling
station for transmitting a. first group of impulses
indicative of any one of said called stations and
a-second group of impulses indicative of any one
of a plurality of predetermined items of infor-
mation, means for receiving and registering said
impulses, means ‘controlled. by said registering
means to display said one jtem of information at
said calling station, ofher means controlled by
said registering means for conditioning said one
called station to wipe out said display, means
at said one called station effective only if oper-
ated after said one station has been thus con-
ditioned for wiping out. said display, alternative
means for wiping out said display under the con-
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trol of said calling station, means operated to
register the time at which said display is wiped
out if it is wiped out by operation of said means
at said one called station, and other means op-
erated to register the time at which said display
Is wiped out if it is wiped out under the control
of said calling station. -

33. In a signaling system, a calling station, a
plurality of called stations, a display panel at
each of said called stations, switching equipment
operated under the control of said calling sta-
tion for selecting any desired one of said called
stations and conditioning the panel at that sta-

ated responsive to g manual operation performed
at the calling station for causing said conditioned
banel to display the selected item of information,
means thereafter operated for wiping out said

display, and means controlled by said last two .

means for registering the time at which each of
said last two means is operated. )

34. In a signaling system, as claimed in claim
33, wherein said display can be wiped out under
the control of either said calling station or the
selected called station, means whereby said time
registering means indicates the station under
control of which said display is wiped out.

35. In a signaling system, means for trans~
mitting a plurality of digits in succession, a pair
of registers, means for causing one of said reg-
isters to register the first digit of said succes-
sion, and means controlled by said one register
for causing the same register to register the

second digit of said Succession if the first digit 3

registered is of g certain value and for causing
the other of said Tegisters to register said second
digit if the first digit registered is of a different
value.

36. In g signaling system, means for transmit-
ting a plurality of digits in succession, a plu-
rality of registers, means for' causing one of said
registers to register the first digit of said suc-
cession, means controlled by said one register
if the first digit
to cause the same register also to register the
second digit of said succession and to cause g
second one of said registers to register g digit
subsequent to said second digit, said last means
controlled by said one register to cause said sec-
ond register to register said second digit if the
first digit registered is of a different value, means
controlled by said second register if the firsi_;
digit registered by it is of g bredetermined valye

to cause said second register also to register the !

registered is of a certain valuye ¢

10

30

40

50

&<
<

digit following the first digit registered by said -

second register and to cause a third one of said
registers to register ga digit subsequent to the
second digit registered by said second register,
said last means conirolled by said second regis-
ter to cause said third register to register the
next digit following the first digit registered by
said second register if the first digit registered
by said second register is of a value different
than said bredetermined valye.- :

37. Ina signaling system, means for transmit-
ting a plurality of digits in succession, a plurality
of registers, means whereby one of said registers
at times registers only the first digit of said suc-
cession and at other -times registers both the
first digit and the second digit of said succession,
means whereby g second .one of said registers
at times registers only the first digit following
the last digit registered by said first register and
at other times registers the next two digits fol-
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lowing the last digit registered by said first regis-
ter, and means whereby s third one of said reg-
isters registers at least one digit following the
last digit registered by said second register,

38. In a signaling system, means operated at
different times and effective at each of said times
to transmit a plurality of digits in succession, g
register, and means whereby said register at
times registers only the second digit of said suc-
cession, at other times registerg only the third
digit of said succession, and at still other times
registers both the second and third digits of
said succession.

39. In g3 signaling system, mneans operated at
different times ang effective at each of said times
to transmit g plurality of digits in succession, g

times registers only the third digit of said suc-
cession, at other times registers only the fourth
digit of said Succession, and at still other times

registers only the fifth digit of said succession.

40. In a switching system, a link, a plurality of
control stations each having a relay, means ef-
fective responsive to a manual operation per-
formed at any one of said stations for thereupon
operating the relay corresponding to that station
if said link is idle, means common fo said relays
operated responsive to the Operation of said relay
for making said link busy, thereby to brevent an-
other of said relays from operating in the event
that a Corresponding manual operation should
be performed at any other of said stations, a
conngction completed from said one station to
said link by said relay upon its operation, g call-
ing device at said one station operated to trans-
mit impulses over said connection to operate said
link directively, meang individudl to saiq one
station thereafter controlled by said link to com-~
blete a different connection from said one station
to said link ang to cause said relay for that sta-
tion to interrupt said first connection, and means
controlled over said different connection from
said one station for releasing said link,

41. In g switching system, g plurality of links,
a plurality of contro] stations, each station hav-
ing individugl equipment including g relay for
each of saiq links, means eftective responsive to a
manual operation performed at any one of said
stations for thereupon operating the relay in
that station’s individual equipment which cor-
responds to an idle one of said links, means in-
dividual to said one link operated responsive to
the operation of said relay for making said one
link busy, thereby to prevent another of the re-
lays corresponding to said one link from operat-
ing in the event that g corresponding manual
operation should be performed at any other of
sald stations, a connection completeq from said
one station to said one link by said operated
relay, a calling device operated to transmit im-
pulses over said connection to operate said one
link directively, meang individual to said ohe sta-
tion thereafter controlled by said one link to
ctomplete a different connection from said one

42. In a switching system, a plurality of con-
stations each having a rfast operating relay
and a slower operating relay, two units of switch-
ing equipment each common to all of said stg-
tions, means at each of said stations for at times
simultaneously energizing both the fast relay and
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the slower relay individual to that station and
at other times energizing the slower relay alone,
means controlled by the fast relay, upon oper-
ation, for preventing the operation of its asso-
ciated slower relay, means controlled by the op-
eration of the said fast relay for seizing a par-
ticular one of said units, and means controlled
by the operation of said slower relay for seizing
the other of said units.

43. Tn a switching system, a plurality of conh-
trol stations each having a fast operating relay
and a slower operating relay, two units of switeh-
ing equipment each common to all of said sta~
tions, means individual to one of said units ef-
fective to maintain circuits prepared to all of
said fast relays whenever said one unit is idle,
means individual to the other of said units ef-
fective to maintain circuits prepared to all of
said slower relays whenever said other unit is
idle, means at each of said stations at times op-
erated for simultaneously completing such cir-
cuits as are, at each of said times, thus prepared
to the fast relay and the slower relay individual
to that station, means thereupon controlled by
the fast relay if it operates for seizing said one
unit and making same busy, means controlled by
said slower relay if it operates for seizing said
other unit and making same busy, and a contact
on each fast relay effective whenever such relay
operates to disable the slower relay individual
to the same station as that fast relay, thereby
to prevent the fast relay and the slower relay
individual to the same station from being op-
erated concurrently,

44. In a switching system, a plurality of units
of switching apparatus, a plurality of control
stations, each station having individual equip-
ment including a plurality of relays correspond-
ing respectively {0 said units, means individual
to each of said units maintaining circuits pre-
pared to all of the relays corresponding to that
unit whenever said unit is idle, means at each
of said control stations at times operated for si-
multanecusly completing all of the circuits which
are thus prepared to relays in that station’s indi-
vidual equipment, means whereby no more than
one of the relays in the equipment individual to
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any particular station may operate responsive to
the operation of said last means at that station,
and means controlled by each relay which is op-
erated responsive to such completion of its pre-
pared circuit for thereupon causing the circuits
for the other relays corresponding to the same
unit as the operated relay to be disabled by the
said means individual to that unit.

45. In a telephone system, two groups of sub-
stations, a line common to said substations over
which speech may be transmitted from any one
of the substations to any other, means at each
substation of one group for selectively signaling
any substation of the other group, an interrupter,
means operated at random intervals for causing
said interrupter to operate, means responsive to
the initiation of a call at any substation of said
other group for initiating the operation of said
interrupter if it is not already in operation, a
sighal common to the substations of said one
group operated intermittently by said interrupter
responsive to the operation of said last means,
means responsive to the answering of said call
at any substation of said one group-for at times
terminating the operation both of said interrupter
and of said signal, said last means effective at
other times responsive to the answering of said
call at any of said substations of said one group
to terminate the operation of said signal without
terminating the operation of said interrupter.

46. In a telephone system, two groups of sub-
stations, a line common to said substations over
which speech may be transmitted from any one
of the substations to any other, means at each
substation of one group for selectively signaling
any substation of the other group, an interrupter,
means responsive to the initiation of a call at
any substation of said other group for initiating
the operation of said interrupter, a signal com-
mon to the substations of said one group there-
upon operated intermittently by said interrupter,
and means responsive to the answering of said
call at any substation of said one group for ter- -
minating the operation of said interrupter and
said signal.
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