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UNITED STATES
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WME:NT 'OFFICE

2 330 357 .
SIGNALING SYSTEM

. Themas ¥. Mote, Chicago, Ill., assignor to Auto-
matic Electric Laboratoiries, Inc., a corporation

‘of Delaware

" Application April 26, 1341, Serial No. 390,557
(01 177-—553)

8 Claims.

" The present invention relates to systems for
indiesting the location of one or more persons or
objects which may be located in different zones
of a plural zone area, and more particularly to
improvements in systems for providing accurate
information as to the whereabouts of .a large
number of doctors who may be working on the
different floors of a large hospital.
system of this character is disclosed and claimed
in the co-pending application, Serial No. 320,624,
filed April 26, 1941, Alfred H. Belliveau, which is
assigned to the same assignee as the present in-
vention, and the present invention relates to
improvements thereover. In the system disclosed
in the Belliveau application, a display board is
provided
reard includes display registers or indicators of
the pulse controlled rotatable drum type. The
indicators ‘are divided into sefs which are indi-
vidual to the varicus doctors and are selectively
con
ment from control stations conveniently located
¢n the floors of the hospital fo indicate the floors
where the doctors may be located, -Control of
the autematic switching equipment and the se-
lected indicators is effected through operation of
signal transmitting devices of the conventional
dial operated type which are individually pro-
vided at the various control stations. Although
the system is.simple in arrangement, fully satis-
factory in operation, and includes several im-
proved and novel operating features; it requires
an automatic switch for each floor, the capacity
of the system is limited to the provision of indi-
cators for a maximum of two hundred doctors,
and upwards of three indicators or display reg-
isters are required for each doctor in each dis-
play board when the system is installed in a
building having more than twenty floors or zones.

Accordingly, it is an object of the present in-
vention to provide an improved system of the
charactar described which has a-large posting
cavacity and in which the display units may be
selacted and controlled by the dialing of identi-
fication numbers having only a few digits.

Tt is a further object of the invention to pro-
vide an improved system of the character de-
seribed, wherein the dialing operations required
at the various control stations, in order to select
a set of indicators and effect a change in the
setting thereof, are minimized by providing aux-
iliary pulse sending equipment which is auto-
matically seized from the various control stations.

Tt is another object of the invention to provide
an improved system of the character described,
1erein the indicators of the display boards are
:‘,:nfw‘uively eentrolled threugh automatic concen-
tration switches which are common to the various
control stations:

It-is a further object of the invention to pro-

An improved ..

on each floor of the hospital and each.

rollable through automatic switching equip-
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vide an 1mproved system of the character de-
scribed, in which the number of indicators indi-
vidual to each person or object posted on the
display boards and required to 1nd1cate the zone

locations of such persons or objects is minimized.

Tt-is still another object of the invention to
provide an improved: arrangement, whereby the
switching facilities of the system may be utilized
automatically to signal the doctors who may be
located in the various zones to call a specified
telephone operator located in the area. :

Tt is a further and more specific object of the
invention  to provide - such an arrangement,
wherein each doctor who is wanted by the tele--
phone operator is automatically signaled to that
effect when he calls in from one of the contrel
stations to effect g change in the setting of the
indicators provided for his use on the display
board,

In the illustrated embodiment of the invention
each display unit is comprised of two pulse con-
trolled electro-magnetically operated display reg-
isters or indicators. Hach indicator includes an
element having a normal or blank position and:
ten off-normal positions wherein the numerals
from one 1o nine are displayed thereby. In order
to select and control the operating magnefs of
t‘le indicators, gutomatic switching equipment
is provided which includes connector switches
having aceess to the pulsing circuits which ‘ex-

end 1o the ‘operating magnets of the indicators.
These ‘circuits are so arranged that one of the
two indicators in each unit is used as a tens indi-
cator and functions to display the tens digit of
tWO—dlgH} numbers identifying the varicus floors
of the hespital, and the other indicator is used
as @ units indicator to display the units floor
nuimbars.  The pulsing circuits are further ar-
ransed to permit the indieators of a selected unit
to be restored to their normal or blank positions
in unisen through the transmlssmn of restoring
pulses thereto over 3 common restoring pulse

circuit. ~“The resetting of the indicators of a
selected unit is effected through the transmission

5 of successive ‘trains of reset pulses to the two

indicators 'of the unit over separate reset pulse
circtits. In accordancé with ancther feature of
the invention, the transmission of the restoring
and reset pulses is effécted through oporatlon of

Y automatic plural digit pulse senders which are

individual to the control stations of each floor.
The operation:of each sender is effected in re-
sponse to the selection of a set of indicators from
one of the control stations located on the a,suo-

" ciated floor.

In accordance with ahother feature of the in-
vention, the indicator -control facilities are co-
ordinated with the telephone communication fa-
cilities. of -the -hospital to permit the paging of

' doctors who may be occupied with various duties
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on the several floors of the building., To this
end, marking paths individual to the various doc-
tors and extending to the outlet contacts of the
connector switches are provided. These paths
may be selectively controlled from the branch
exchange switchboard of the hospital so that
when a doctor calls in from a control station to
effect a change in the setting of the indicators
provided for his use on the display boards, a
signal is automatically transmitted to the control
station in use. This signal informs the calling
doctor that he should get in touch with the oper-
ator attending the branch exchange switchboard
over the regular telephone facilities.

The novel features believed to be characteris-
tie of the invention are set forth with particu-
larity in the appended claims. The invention,
both ag to its organization and method of oper-
ation, together with further objects and advan-
tages thereof, will best be understood by refer-
ence to the specification taken in connection
with the accompanying drawings in which Figs.
1, 2, 3, 4 and 5, when combined in the manner
shown in Fig. 6, illustrate a portion of the equip-
ment provided in a system which includes the
features of the invention briefly outlined above.

Referring now more particularly to the draw-
ings, the system there illustrated comprises a

plurality of display beoards which are individual

to the various floors of the hospital, and each
of which is conveniently located for easy observa-
tion from any point in the corridor of the floor
on which it is located. One such display board
is indicated at 25 as being provided on the first
floor of the hospital. This display board com-
prises a plurality of display units 26, 27, 28, 29,
30, etc., which individually correspond to the doc-
tors whose locations are to be posted thereon.
For example, the display unit 26 may be utilized
to indicate the location of the doctor who is as-
signed the identification number 165, and the
display unit 27 may be utilized to indicate the
locaticn of the dector who is assigned the iden-
tification mnumber 175. The various display
boards are of identical arrangement and, as will
appear more fully hereinafter, are so arranged
that the units of each set which correspond to
a, particular doctor are controlled in unison. The
individual display units of the display boards are
also identical in arrangement, the illustrated unit
26 comprising a restoring relay R410 and a pair
of floor indicating display registers or indicators
408a and 409b. These registers are of the well-
known electro-mechanical type, as shown, for
example, in PFigure 22 of Patent No. 2,234,684,
granted March 11, 1941, to Harold C. Robinson
and Martin L. Nelson, and each thereof is pro-
vided with a display drum which may be rotated
from a normal or blank positicn to any one of
ten oiff-normal positions wherein the numerals
one to nine and zero are respectively displayed
thereby. More specifically, the register 400¢ is
provided to display the tens digit of any floor
number from ten to ninety-nine, and the register
£60b is provided to display the units digit of
such floor numbers. - The indicating drum of
each display register 480 is mounted on a drive
shaft to which rotary movement is imparted in
one direction only by an ascociated pulse con-
trolled operating magnet 481 through an asso-
ciated ratchet and pawl or Geneva gear mecha-
nism, not shown. The drive shaft of each regis-
ter “also carries a cam 403 which is arranged to
control an associated set of commutating con-
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tacts 492 in the manner more fully explained
hereinafter.

The control of the various display boards is
effected from control stations which are conven-
iently located on each floor of the hospital. Thus
the first floor of the building is provided with
two control stations A and B, each of which
includes a signal transmitting device 101, a con-
nect key 104, and a pilot lamp (05. The con-
nect keys 104 are of the well-known locking type.
Each signal transmitting device 101 is of the
dial-operated type conventionally used in sub-
stations of automatic telephone systems, and
comprises a set of pulsing springs 102.

The selection and selective control of the in-
dicators included in the various display units of
the display boards is effected through the pro-
vigion of automatic switching equipment, the ma-
jor portion of which is common to all of the
control stations in the hospital. More specifi-
cally, this equipment includes line switches indi-
vidual to the various floors of the hospital and
having access to a group of selector switches
which, in turn, have access to five groups of
connector switches through which the wvarious
display units may selectively be seized for control
purposes. In the drawings, only g single line
switch i, individual to the control stations on
the first floor, a single selector switch 12 and a
single connector switch 13, are illustrated. The
various connector switches of each group each
have access to the display units individual to
cne hundred docters and, since five groups are
provided, the total posting capacity of the illus-
trated system is five hundred doctors. It will
he understood, however, that by providing addi-
tional switching stages the capacity of the sys-
tem may be expanded as desired. For example,
if second selectors are interposed between the
first selectors and the connectors, and additional
groups of connectors are provided, the system
capacity may be increased to five thousand doc-
tors. The various line switches individual to the
several floors are of conventional construction
and arrangement and, accordingly, the line switch
{1 has been only schematically illustrated in the
drawings. This line switch, as well as the line
switches individual to the other floors, may be
of the well-known plunger type or the well-known
rotary type, as desired.

Each of the selector and connector switches
includes a two-motion switching mechanism of
the well-known Strowger type which is equipped
with four banks of contacts each including one
hundred contact points. The contacts making
up each centact field are divided into ten levels
of ten contact sets each, and each of the four
banks has associated therewith a wiper which is
carried by an associated wiper carriage structure
of well-known construction and arrangement.
Thus the selector switch {2 is illustrated in Fig.
2 of the drawirngs as comprising a contact field
divided into four banks having the wipers 261,
262, 283 and 264 individually associated there-
with. The trunks extending to the connector
switches accessible to the selector switch 12, are
each terminated at two sets of contacts in adja-
cent levels of the selector switch. Thus the trunk
18 extending to the connector switch 13, is mul-
tipled to the corresponding contact sets of the
first and second levels of the contact field em-
bodied in the selector switch 12. The purpose of
this arrangement is to permit the doctors selec-
tively to wipe out indications displayed by the
indicators provided for their use, or to reset these
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indicators to display new indications, by dialing
either of two identification numbers at any one
of the control stations.-
this -is accomplished is more-fully considered in
the following detailed description of the opera-
tion of the system. For the purpose of elevating
the enumerated wipers to a position opposite a
desired level of bank contacts, and then rotating
the same into engagement with a selected set of
contacts of a selected level, vertical and rotary
magnets 252 and- 259 are included in the switch-
ing mechanism. The mechanism further com-
prises a release magnet 253 which, when ener-
gized, permits the wiper carriage structure to be
returned to rotary and vertical normal; three
sets of off-normal springs 254, 255 and 258 which
are-operated when the wiper carriage structure
is moved to any vertical off-normal position, and
2 set of normal post springs 257 which are nor-
mally engaged and which are moved out of en-
gagement when the wipers 261 to 284, inclusive,
are elevated to a position opposite any odd-num-
bered level of bank ccontacts. The operation of
the magnets 259, 252 and 283 is controlled by
providing in the selectov switch 12 a set of con-
trol relays which includes & line relay R220, a

hold relay R233, a transfer relay R248, a cut-

through relay R2{0 and a wipe out relay R220.
It will be recognized that the two relays R238
and R248 are of the well-known slow-acting type,
and that the wipe out relay R280 is of the con-
ventional slow-to-aperate type. '
The Strowger switching mechanism’ incorpo-
rated in the connector switeh §3-includes wipers
290.39¢, 392 and 383 individual to the four banks
of the associated contact field, a vertical magnet
‘384, a rotary magnet 385, a, release magnet 298,
and vertical off-normal springs 287, The control
network of this switch includes a line relay R304,
a pair of slow-acting hold relays R313 and R320,
3 level test relay R325 having a low resistance

winding, a slow-to-release pulse cirenit cut-off.

relay R385, a signal controel relay R2E&3 and five
transfer relays R339, R341, R352, R3TH and R33D.
Each of the five transfer relays is of the well-
known double-wound, two-step type.

As indicated by the above desecription,. the se-
lector and connector switches of the system are
directively controlled through operation of the
signal transmitting devices provided at the vari-
ous control stations to'select the indicators indi-
vidual to the various doctors., The actual control
of the selected indicators to effect a change in
thé indications displayed thereby, is effected

through the operation cf avtomatic plural digif.

pulse senders which are individual to the various
floors. One such pulse sender {5 is illustrated in
Fig. 5 of the drawings as being associated with
the first floor control stations A, B, etc. Briefiy
described, this sender comprises a pair of rotary
switches 568 and 570, and a plurality of control
relays R506, R505, R510, R515, R520, R525. R530,
REA0, R550, R555 and R583. Of the enumerated
relays, it will be recognized that the relays RB585,
RE10 and R520 are of the well-known slow-to-
operate. type, the relay RBI5 is of the conven-
tional double-wound, two-step type, the relay
R528 is of the well-known slow- acting type, and

the relay R588 is of the slow-to- release type..

The rotary switch 579 includes a single set of
contacts having eleven points, a contact wipsr
‘ 571, and an operating magnet 512 for driving this
wiper over the contacts of the associated con-
tact set. The rotary switch 538, on the other
hand, comprises two banks of contacts each in=-

The manner in which .
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cluding twenty-five contact points,” wipers 581
and 552 individual te the contact banks, and an

operating magnet 5583 for driving the two wipers

564 and 562 ever the contacts.of then associated’
contact banks, .
For the purpose of operatively associating the
pulse sender 1% with the pulsing eircuits extend-
ing to a selected set of indicators, and the addi-
tional purpose of .controlling the pilot lamps 185
provided at the first floor control stations A, B,
ete., a relay network I8 individual to the first -
floor: control stations is provided. Similar net-
works are provided to operate in conjunction with
the pulse sendars and the control stations of the
other floors. Briefly described, the network (6
comprises a transfer relay Ri18; a marginal reset
pulse cut-off relay R{28, a release relay R{38 of
the slow-to-release type, and. a. pair . of -digit
transfer relays R 48 and R150 which are of the

two-step type.

As indicated ahove, prov151ons are made in the
system whereby the automatic switching equip-
ment just described may be utilized to page the
various doctors attached to the hospital stafi.
To this end, the private branch exchange switch-
board- 18 of the hospital is equipped with mark-
ing keys 165e, 175e, etc.; which are individual to
the doctors whose names are posted on the dis-
piay boards.  These keys control marking paths

7 which extend to the outlet contacts of the vari-

ous connector switches. so that flashing signals
may be produced by the lamps (85, for example,
when a docter who is wanted at the switchboard
dials his identification number at one of the first
floor stations A, B, ete. --The intermittent ener-
gization of the signdl lamps is controlled through
the provision of a pulse generator, schematically
indicated at 3285, which operates intermittently
to connect the pulsing lead 326 to ground. Pref-
erably, the pulse generator 325 is coastructed to

. transmit ground pulses. aver the lead 326 .at

60

70

a rate of one huudred and twenty pulses per
minute. .

.Current for energizing the indicator operatmg
magnets, the control relays, the pilot lamps, the
cperating magnets of ‘the rotary switches, and
the operating magnets of the Strowger switching
mechanisms is supplied from a common direct
c¢urrent souree, the positive terminal of which. is
connected to a common bus conductor and. to
ground. The negative.terminal of the seurce is
connected to a common negative bus cenductor
which terminates the various relay, magnet and
lamp terminals identified in the drawings by the
negative polarity sign. For convenience in de-
scribing thé circuits involived, this source of cur-
rent, which may conventionally comprise a stor-
age battery floated across the terminals of a
charging rectifier; has not been shown. ‘

In considering the operation of the system, it
may be assumed that the dector who is assigned
the identification number {85 enters the hospital
and remsains on. the first floor where he will be
occupied for & considerable pericd of time. ‘If
this doctor desires to place himself on call he
may ¢o so by actuating the transmitting device
provided at one of the control stations on the
first flocr to transmit the digits of his idertifica-
ticn number to the automatie switching equip-
ments Acsummg that the station A is selected
Lor this purpese, the doctor, before starting the

digling operation, actuates the connect key 184
uO its off-mormal position, thereby to complete 2
civewit including the contacts 113 and k8, and
the pulsing contacts 102 of the transmxttmg de-
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vice 18{a, for energizing the line relay. conven-
tionally embodied in the line switch {I. When
a loop circuit is thus completed between the sta-
tion A and the line switch 1, this line switch
operates in a well-known manner to extend the
loop circuit to an idle one of the selector switches.
Assuming that the selector switch 12 is the first
idle selector switch available, the wipers of the
line switch {1 are either plunged or rotated to
engage the contacts terminating the conductors
of the trunk 17, in response to the operation of
the line relay embodied in the line switch. After
the trunk 17 is thus selected, the calling loop
circuit is extended to include the windings of the
line relay R220. As thus extended, this circuit
may be traced as extending from ground by way
of the upper winding of R220, the contacts 24¢,
the conductor i1a, the positive wiper of the line
switch tl, the contacts {13, the left contacts of
the key i84a, the pulsing springs 182, the right
contacts of the key [34q, the contacts 113, the
negative wiper of the line switeh 11, the conduec-
tor 17b, the contacts 213, and the lower winding
of R220 to battery. Upon operating, the relay
RZ20 closes its contacts 221 to complete a circuit
including the contacts 2{8 for energizing the
slow-acting hold relay R230. The relay R238
now operates and closes its contacts 231 to com-
plete an obvious path for impressing ground

potential upon the release conductor {7e, thereby

to mark the selector switch 12 as busy in the
outlet contacts of the various line switches, and
to provide a holding circuit for the operated cut-

oif ‘relay conventionally embodied in' the :line

switch 1. At its contacts 231, the relay R238
also completes. a circuit, including the engaged
off-normal springs 256, for energizing the upper
winding of the slow-acting transfer relay R248%.
At its contacts 232, the relay R230 prepares a
circuit for energizing the upper winding of the
relay R218. Af its contacts 233, the relay R238
completes a circuit including the resistor 258 for
energizing the lower or priming winding of the
cut-through relay R210. The energization of the
relay R218 over the last-mentioned circuit is in-
sufficient to cause the operation of this relay,
but serves to render the relay exceedingly fast
to operate when its upper winding is subsequently
energized. At its contacts 235, the relay R23&
opens a point in the -operating circuit for the
release magnet 253. At its contacts 234, the re-
lay R230 prepares a circuit for energizing the
vertical magnet 252 in parallel with the lower
winding of the transfer relay R240. The transfer
relay R240, upon operating, opens its contacts 241
to prevent current pulses from being delivered tc
the rotary magnet 250 during the dialing of the
first digit at the calling control staticn A. At its
contacts 242, the relay R240 further prepares the
above-mentioned circuit for energizing its lower
winding in parallel with the vertical magnet 252.
At its contacts 243, the relay R249 opens another
point in the operating circuit for the release mag-
net 253. Following the operation of the transfer
relay R240 to perform the functions just de-
scribed, the selector switch- #2 is conditioned to
respond to the impulses of the first digit dialed
at the station A. .
When the first digit “1” is dialed at the station
A, the pulsing springs 182 are opened and closed
to transmit an impulse over the above-traced loop
circuit to the line relay R220. This rel_ay, ‘upon
restoring at the beginning of the open-circuit pe-
riod of the impulse, opens its contacts 221 to in-
terrupt the operating circuit for the hold relay
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R2382, and closes its contacts 222 to complete the
prepared circuit for energizing the vertical mag-
net 252 in parallel with the lower winding of the
transfer relay R240. 'The latter circuit extends
frem: ground by way of the contacts 218, 222, 234
and 2£2, and the parallel-connected windings. of
the relay R2£0 and the vertical magnet 252 to
batitery. When energized over this circuit, the
vertical magnet 252, operating in conjunction
with its associated ratchet and pawl mechanism,
functicns to actuate the wipers 261 to 254, in-
clusive, one step in the vertical direction to a posi-
tion cppesite the first level of contacts in the
associated contact field.  When the wipers of
the selector switch 12 are thus elevated to a
position crposite an cdd-numbered level of hank
contacts the normal post springs 257 are dis-
engaged to interrupt the path normally. short-
circuiting the lower or operating winding of the
wire out relay R288. Incident to this movement
of the wipsr carriage structure the vertical off-
normal gprings 254 are moved into engagement to
prepare the gperating circuit for the rotary mag-
net 288; the vertical off-normal springs 255 are
engaged to prepare the operating circuit for the
release magnet 253; and the vertical off-normal
springs 288 are disengaged to deenergize the up-
per winding of the transfer relay R243. The pur-
pose cof energizing the lower winding of this
transfer relay in parallel with the winding cof the
vertical magnet 282, during the dialing of the
first digit, now becomes apparant. Thus this
parallel circuit provides a vehicle whereby the
transfer relay is intermittently. energized and
therehy maintained in its operated position
throughcut the series c¢f impulses transmitted to
the selector switch 2. -In this regard, it will be
understood that a first digit comprising any num-
ber of impulses from one to-ten may be dialed at
a calling contrel station from which the selector
switch . !2 is seized. Due to the slow-to-release
characteristics thereof, the relays R220 and R240
remezin onerated during the operation of the line
relay R229 to repeat the dialed impulse or im-
pulses to the vertical magnet 252. .
Shortly fellowing the end of the first digit, the
transfer relay R249 restores. In releasing, this
relay. opens its contacts 242 to prevent further
impulses from being transmitted to its lower
winding and the winding of the vertical magnet
252 in parallel, and closes its contacts 243 further
to prepare the cperating circuit for the release
magnet 283, At its contacts 241, the relay R24D
completes a circuit for energizing the rotary mag-
net 258, this circvit extending from ground by
way of the contacts 218, 221 and 24{, the off-
normal springs 254, the contacts 251, and the
winding of the rotary magnet 250 to battery.
When thus energized, the magnet 258 operating in
conjunction with its associated ratchet and vawl
mechanism functions to rotate the wipers 261 to
7284, inclusive, into engagement with the contacts
forming the first contact set of the selected level.
At its contacts 251, the magnet 23] opens its own
operating circuit. Further operation of the mag-
net 2508 depends upon the idle or busy condition
of the first trunk in the selected group, i. e. the
trunk terminated at the first set of contactsin the
selected level and extending to the first connector
switch cf the selected group. If this frunk is
busy, the private conductor thereof is marked
with ground potential and, accordingly, the up-
per winding of the cut-through relay R210 is
short-circuited over a path which extends by
way of the grounded wiper 263, the contacts 232,
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the upper winding of R219 and the contacts 231
back to ground. On the other hand, if the first
trunk of the group is idle the private conductor
thereof is marked with negative battery poten-
tial, so that a circuit is completed for energizing
the upper winding of the cut-through relay R210.
Assuming that the first trunk is busy, the magnet
252 restores and closes its contacts 2561 to recom-
plete its operating circuit. When this circuit is
recompleted the magnet 250 reoperates and. ad-
vances the wipers 26! to 264, inclusive, a second
step wherein they engage the contacts terminat-
ing the conductors of the trunk extending to the
second connector switch of the selected group. - If
this connector switch is also busy the magnet 258
advances the wipers 261 to 284, inclusive, a third
step, thereby to select the third switch of the
group. This stepping operation on the part of
the selector switch wipers 261 to 264, inclusive,

continues until an idle connector switch of the

group is found. Assuming that the connector
switch €3 ig the first idle switch in the group, the
rotary movement of the wipers 28¢ to 264, inclu-
sive, is arrested when these wipers are posmoned
to engage the contacts terminating the conduc-
tors of the trunk 8. Thus when the wiper 263
engages the contact terminating the conductcr
i8¢, the upper or operating winding of.the cut-

10

through relay R218 is energized in a circuit which .

extends from ground by way of the contacts 231,
the upper winding of R218, the contacts 282, the
wiper 283, the conductor i8¢, the contacts 314,
and the resistor 347 to battery. Immediately this
circuit is established, the relay R210 operates and
opens its contacts 218 to interrupt the akove-

traced cperating circuit for the rotary magnet

958, Thus further rotary movement of the wipers
261 to. 264, inclusive, is prevented. At its con-
tacts 218, the relay R216 also opens a point in the
- eperating cireuit for the release magnet 253. At
its contacts 2186, the relay R210 completes a cir-
cuit for energizing its middle and lower windings
in series, this circuit extending from ground by
way of the contacts 231 and 2186, and the series-
connected middle and lower windings of R210 to
battery. At its contacts 213, the relay R210 com-
pletes an obvious path for short-circuiting its up-

per winding. Incident to the closure of the con-’
tacte 215 a path, including the contacts 281 and

the wiper 263, is completed for impressing ground

potential upon the release conductor I8¢ of the

trunk 18, thereby to mark the connector switch
i3 against seizure by another of the selector
switches. At its contacts 217, the relay R210
prepares & circuit for energizing the relays R118,

Ri28 and R286, and the pilot lamp 105. At its-

contacts 212 and 214, the relay R210 extends the
calling loop circuit to include the wipers 261 and
262, the trunk conductors 18a and (8b, and the
two ‘windings of the line relay R306. At its con-
tacts 211 and 213, the relay R2{0 excludes the

windings of the line relay R220 from the calhng_

loop circuit.

When energized in the calling Ioop c1rcu1t the
lirie relay R3068 closes its contacts 362 to com-
plete an obvious circuit for energizing the relay
R31D. - At its contacts 3083, the relay R300 opens
a point in the operating circuit for the relay
R32ﬁ At its contacts 30§, the relay R38% opens

a point in the circuit for transmitting current

puises to the magnets 388, 384 and 385 and the
pulsing leads associated with the wipers 39i and
282, 'The hold relay R310, in operating, closes its
contacts 311 to prepare the pulsing circuits just
mentioned and to prepare locking circuits-for the
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. cuit: for emergizing the hold relay ‘R3i3.

'_energ1zat10n of its winding.
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transfer relays R348, R359, R378 and R280. Al
its contacts 312, the relay R3{8 prepares the
operating circuit for the transfer control relay
R320. At its contacts 314, the relay R31{8 opens
the path over which negative battery potential
is normally impressed upon the release -conduc-
tor i18c. At its contacts 3i3, the relay R318 con-
nects the release conductor, 8¢ to ground, there-
by to complete a multiple locking circuit: for: the
cut-through relay R2t6 and the operated cut-off
relay of the line switch i1i. At iis contacts 318,
the relay R8I9 prepares a locking eircuit for the
relay R338 and the common portion of the oper-
ating circuits for the relay Ra3d, R348, R359,.
R370 and R380. At its contacts 36, the relay
R2{0 opens a.point in the operating mrcult for
the release magnet 396.

As explained above, incident to the opelaum*l
of the cut-through relay R218, the relay R229
restores to open the operating circuit -for the hold
relay R230 and to prepare the operating cireuit
for the release magnet 253.  Due to the slow-to-
release characteristic, the relay R228 remains
operated until the hold relay R340 of the con-
nector switeh 13 operates. - Thereafter the relay
R239 restores and opens its contacts 281 to in-
terrupt the initially completed path for impress-
ing ground potential upcn the release conductor
iTc, whereby the operating and locking circuits
for the relay R2{8 and the initiaily completed
locking circuit for the cut-oif relay of the line
switch 11 are opened. At its contacts 232, the

relay R220 opens another point in-the operating

circuit for the relay R210. At its contacts 223,
the relay R230 opens tne,klmtlally completed
circuit for energizing the lower winding .of the

relay R218. At-its.contacts 235, the relay R233

further prepares the operating circuit.for the re-
lease magnet 253. Following the operations-just
described, the calling device 18ia provided at the

the line relay Raﬁl of the connector switch i3,

‘and this connector switch.is conditioned to. re-

spond: to the 1mpulses of the secoad digit of the

-identification number 165 assigned. to the calling

doctor.
When the second digit “6 of the doctm 'S 1den—
tification- number 165 is dlaled at the station A,

.the pulsing springs 182 are opened and closed
‘six times so that six impulses are transmitted to

the relay R300. This relay functions-to repeat
the pulses to the transfer.contirol relay R3%8 and
the vertical magnet 394. Thus.each time: the re-
lay -R300 restores, it. closes its contacts 363 to:
energize the relay R3%0. over an obvious. circuit. |
At its contacts 382, the relay R3238 opem the cic-
At its

contacts 381, the relay R380 completes a :Clr=

.cuif including the contacts 3¢ and 332 for ener-
gizing. the:vertical magnet 394.
‘explanation, it will be understood that the rslay

From the above

R328 operates at-the be ginning of the open-cir-
cuit period of the first impulse travsmitted to
the relay R308. Due to its slow-to-release char-
acteristic, - this relay | remains ‘operated. until
shortly after the train of six 1m‘ouls¢s is'ended.

_Similarly, the slow-acting -hold relay R319 does

not restore in response- 1o the intermittent de-
In operating, the
relay R320- closes its contacts 321 to complete a

cireuit for energizing the lower winding of the

_transfer relay R380, this circuit extending from

ground by way of the contacts 318, 821 and 333,
and the lower winding of R389 to-battery. When

its lower winding is thus energized, the relay
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R380 only partially operates to close its prelim-
inary make contacts 383, At these contacts a
path is completed for short-circuiting the uppsc
winding of the relay R280, tkis path extending
from ground by way of the contacts 315, 32{ and
385, the upper winding of R389 and the contacts
383 and 311 back to ground.

Each time the vertical magnet 384 is energized
in the above-traced pulsing circuit it operates in
conjunction with its associated ratchet and pawl
mechanism to elevate the wiper carriage struc-
ture one step, so that at the end of the second
digit dialed at the calling station A the wipers
393 to 392, inclusive, are left standing opposite
the sixth level of bank contacts. Incident to the
first vertical step of the wiper carriage structure,
the off-normal springs 337 are moved into en-
gagement to prepare the operating circuit for the
release magnet 335, Shortly following the end
of the second digit, and during the inter-digit
pause between this digit and the third or final
"digit, the transfer contrcl relay R328 restores.
In releasing, this relay. opens its contacts 3%
to interrupt the above-traced path short-circuit-
ing the upper winding of the transfer relay
R388. When this path is opened, the two wind-
ings of the relay R380 are energized in series
over a circuit which includes the contacts 353
and 3{{. The relay R3806 now completes its op-
eration, and in so doing opens- its contacts 385
to interrupt its operating circuit as traced above.
At its contacts 384, the relay R38Q prepares a
circuit for-energizing the lower winding of the
transfer relay R3718. At its contacts 381, the
relay R385 prepares a circuit for energizing the
rotary magnet 395. At its contacts 382, the relay
R380 opens another point in the above-traced
circuit for transmitting current pulses to the
vertical magnet 394. ,

When the third -digit “5” of the doctor’s
identification number is dialed at the station-A,
the pulsing springs {62 are opened and closed
five times so that five impulses are transmitted
to the relay R300. This relay, in following the
impulses, functions to transmit a corresponding
number of current pulses to the transfer control
relay R329 and the rotary magnet 395. The cir-
cuit for energizing the rotary magnet 385 may
now be traced as extending from ground by way
of the contacts 811, 381, 381 and 372, and the
winding of the magnet 398 to battery. Ubon re-
operating at the beginning of the third digit,
the relay R320 closes its contacts 321 to com-
plete the prepared circuit for energizing the
lower winding of the transfer relay R370, this
circuit extending from ground by way. of the
contacts 315, 321, 384 and 375, and the lower
winding of R370 to battery. When its lower
winding is thus energized, the relay R370 only

partially operates o close its preliminary make:

contacts 373. At these contacts a path is com-
pleted for short-circuiting the upper winding
of the relay R310, this path extending from
ground by way of the contacts 8{5, 321, 384 and
375, the upper winding of‘R3?0, and the contacts
313 and 311 back to ground.

Each time the rotary magnet is energized in
the above-traced pulsing circuit it operates, in
conjunction with its associated ratchet and pawl
mechanism, to rotate the wiper carriage struc-
ture one step, so that at the end of the third
digit the wipers 398 to. 333, inclusive, are left
standing in engagement with the fifth contacts
of the sixth level in the asscciated contact bank.
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In this position of the wiper carriage structure,
the indicated wipers respectively engage the con-
tacts {69q, 165b, 165c and . 1854. At the end of
the third digit dialed at the calling station A,
the relay R300 remains in its operated position
so that the transfer control relay R3320 and the
rotary magnet 2335 are. deenergized. Shortly
after the digit is ended, the relay R320 restores
and opens its contacts 321 to interrupt the path
short-circuiting the upper winding of the relay
R370. When this path is opened the two wind-
ings of the relay R870 are energized in series
over a circuit which includes the contacts 373
and 8il. The relay R379 now completes its op-
eration, and in so doing opens its contacts 375
further to interrupt its own operating ecircuit.
At its contacts 374, the relay R379 prepares a
circuit for energizing the lower winding of the
transfer relay R8E0.- At its contacts 371, the
relay R316 prepares a circuit for energizing the
restoring relay R&{0 of the selected display unit
26 and the parallel-connected restoring relays of
the corresponding display units provided on the
other display boards. At its contacts 872, the
relay R370 opens the above-traced circuit for
transmitting current pulses to the rotary mag-
net 385. At ifs contacts 377, the relay R370
prepares the operating circuit for the signal con-
trol relay R380. At its contacts 275, the relay

"R310 completes the prepared circuit for energiz-

ing the lower winding of the transfer relay R116
in series with the lower winding of the wipe
out relay R2£8 and the lower winding of the
reset pulse cut-off relay Ri20. This circuit ex-
tends from ground by way of the contacts 351
and 376, the conductor (8¢, the wiper 284, the
contacts 217, the lower winding of R289, the
conductor {7e, the control path through the line
switch 11, the contacts {35 and (18, the lower
winding of RI10, and the iower winding of RI28
to battery.” Due to the resisiance of the lower

.winding of the relay R289, the current travers-

ing this circuit is insufficient to cause the op-
eration of the reset pulse cut-off relay R120.
The relay RI18, however, is sufficiently ener-
gized to operate.

In operating, the relay R{{2 locks to ground

- over a path including its preliminary make con-
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tacts {16 and the contacts £32. At its contacts
£18, the relay R!I8 opens the above-traced

_series-operating circuit. Af its contacts {17, the

relay R1i0 completes a circuit for energizing the
parallel-connected pilot lamps 165 in series with
the lower winding of the wive out relay R200.
This circuit extends from ground by way of the
contacts 361 and 376, the conductor {8e, the
wiper 264, the contacts 217, the lower winding
of R200, the conductor {7e, the control path
through the line switch {f, the contacts 135
and {7 and the parallel-connected lamps 185
to battery. The energization of these lamps
serves to provide an indication that the relay
and pulse sending equipment individual to the
first floor stations is busy. When its lower wind-
ing is energized, first in series with the windings
of the relays R1{9 and R{28 and later in series
with the parallel-connected piiot lamps 185, the
wipe out relay R288 operates and locks to the
grounded release conductor {7¢ over g path in-
cluding its preliminary make contacts 201. After
this path is completed the relay R200 closes its
contacts 202 to short-circuit its lower winding
and thus increase the energization of the pilot
lamps 105. :

The transfer relay Ri{8, upon operating, also

——-
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battery. When thus energized, the relay RB25

closes its -contacts {42: and 114 to complete an
slternative loop circuit which extends from the
pulse sender {3 to the windings of the line relay
R3298 in the operated connector switeh 8. This
loop -circuit may be traced as extending from
ground by way of the upper winding of R3§0,
the conductor §8a, the wiper 281, the contacts
212, the conductor- {1a, the positive wiper of the
line switch 11, the contacts 112, 532, 528, 544 and
{14, the negative wiper of the line switch 11,
the conductor 17H, the contacts 214, the wiper
232, the conductor {85, and the lower winding
of ‘R300 to battery. - After this circuit is com-~
pleted, the relay R{ (8 opens its contacts 118 and
{15 to exclude the pulsing springs 102 of the
transmitting device {8ig from the loop circtiit.
At its contacts ‘ili, the relay Rii{d completes
an obvious circuit for energizing the start relay
RE83 of the pulse sender i3. From the above
explanation, it will be understood that after
the transfer relay RI{8 operates, the control of
the switching equipment is transferred from the
calling control station A to the pulse sender 5.
It will further be apparent that no additional

cperations are required on the part of the calling 2

doctor in order to cause the selected display
units to be reset to display a numerical indica-
tion of the floor on which the doctor No. 165 is
located. Accordingly, the connect key {04a may
be restored to normal immediately after the dial-
ing cperation is completed, thereby to condition
the operated switch train to ke automatically
released when the restoring and réset pulse
transmission of the sender 1§ is completed. In

this regard, it will be noted that the pilot lamps 3

185 individual to the first flcor stations are held
energized to indicate the busy condition of the
relay network {8 and the pulse sender 15, until
the operated switching equipment is released.
The pulse sender {5 first operates to transmit
ten restoring pulses to the line relay R3888 of the
operated connector switch {3. Thus, when. the
start relay R5088 operates, it closes its contacts
502 to complete a circuit including the contacts
596 and 587 for energizing the upper winding of
the relay RE85 in parallel with the operating
magnet 572 of the rofary switch §70. At its con-
tacts 581, the relay RBUS prepares a circuit for
energizing the upper winding of the relay R5I5.
At its contacts 883, the relay R588 prepares a
circuit for energizing the upper. winding of the
relay R$30 in parallel with the operating magnet
563 of the rotary switch $65. When the magnet
572 is thus energized it opens its contacts 573 to
interrupt the prepared operating circuit for the
pulsing relay RE28, and conditions its associated
ratchet and pawl mechanism to step the wiper
514 into engagement with its associated second
contact. . Shortly after the magnet 572 is ener-
gized, the slow-to-operate relay R835 operates
and locks to ground over a circuit including its
preliminary make contacts 508 and the. contacts
f11. After this-locking circuit is completed, the
relay RB35 opens its contacts 587 to interrupt its
operating circuit as traced above. At its contacts
566, the relay RB25 opens the circuit for ener-
gizing the magnet §72.- When this magnet is
thus deenergized its associated operating pawl is

retracted to advance the wiper 511 one step. Af .

its -contacts 573, the magnet 572 completes the
prepared ‘operating- circuit for the pulsing relay
R525, this circuit extending from ground by way
of tm, wiper 571 and its engaged second contact,
the contacts 573, and the winding of RE25 to

<
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closes its contacts 527 to energize the slow-acting
relay - R520. At its contacts §26, the relay Rb25

-completes an.obvious circuit for again energizing
-the magnet §72. The relay R520, upon operating,

closes its contacts. 521 to complete a circuit in-
cluding the contacts 5§81 for energizing the upper
winding of the relay R515. . At its contacts 522,
the relay R520 opens the incomplefe operating
circuit for the relay R548. When its upper wind-
ing.is energized, the relay RE {5 partially operates
to-close only its preliminary make contacts 516
and thus completes an obvicus path for short-
circuiting its lower winding. . When the magnet
572 is energized through the contacts of the puls-
ing relay R525, it reopérates and opens ifs con-
tacts 573 to deenergize the pulsing relay.. The

-relay RE523, in restoring, opens iis contacts 525

to deenergize. the magnet §12. Since the second
to eleventh contacts of the contact set associated
with -the wiper ‘87§ are multipled together and
connected to-ground, the interrelated operation

of .the pulsing relay. RE25 continues until the

lower end of the double-ended wiper §71 is oper-
ated to engage the first contact of the associated
contact bank, at which time the operating circuit

for the pulsing relay R323 is gbviously opened.-to

prevent further -operation: of this relay and the
magnet 572.  As indicated by the foregoing ex-
planation, a current pulse is transmitted to the

.relay. RE28 each time the pulsing relay R325

operates, - Due to its slow-to-release character-
istic, the relay R528 remains operated throughout
the. gescrilzed .cycle of operation of the rotary
switch §78.

- ‘Incident to the operation of the switch 570 ten .
restoring pulses are transmitted to the operating
magnets 48ic and 48ib of the indicators 480a
and &880 and to the operating magnets of the
corresponding indicators of the other display
boards. Thus each time the pulsing relay R525
operates, it opens the above-traced loop circuit
extending through- the -windings of the relay
R388. It will be understood, therefore, that the
relay RE68 follows the impulses and functions.to
repeat the same over the restoring pulse circuit
extending to the selected indicators. - When the
relay R888 first restores at the beginning of the
restoring pulse train, it closes its contacts 303 to

.again energize the transfer confrol relay R320.

This relay now operates and remains in its oper-
ated position until shortly after the impulse train
ends. In reoperating, the relay R32D closes its
contacts 32! to complete a circuit including the
contacts 318, $%4, 374 and 355 for energizing the
lower. . winding of the transfer relay R350. The
relay R388 now partially operates to close only its
preliminary make contacts 883. At these con-
tacts, a path is completed for short-circuiting the
upper winding of the relay R358, this path ex-
tending from ground by way of the contacts 311
and 388, the upper winding of R350, and the
contacts 855, 374, $84, 321 and 3{5 back to ground.

The ten restoring pulses are repeated by ‘the
relay R30% to the restoring relay R4i0 of the
display unit 2§ over & circuit which extends from
ground by way of the contacts &if, 301, 838, 38i,
3711 ang 3%%, the restoring pulse lead the wiper
302 and its engaged contact 165¢, and the wind-
ing of R4i8 to battery. Branches of this circuit
extend to.the restoring relays respectively em-
bedied in the display units that correspond to the
unit 26 and are provided on the other display
boards. Each time the restoring relay R410 oper-
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ates, it closes its contacts 411 and 412 to prepare
or complete circuits for energizing the magnets
A91b and 401a, respectively, of the registers 460b
ard £98a¢. In this regard it is pointed out that
when the indicating drum of any register 489 oc-
cupies its normal or blank position, the associated
cam 403 occuries a position such that the com-
mutating springs 402 are disengaged. In all
other positions of the indicating drum the com-

mutating springs 492 are engaged. Accordingly,
©if the indicating drum of the register 488q, for
example, is assumed to occupy its second ofi-
‘normal position at the time the operation of the
restoring relay R218 is initiated, nine of the ten
restoring pulses wiil be transmitted to the mag-
net 46i¢. Each fime this magnet is energized
the indicating drura of the register 4iCa is ad-
vanced one step nearer its normal or blank posi-
tion. At the end of the ninth step, the cam 483a

operates to open the commutating contacts 862a,

thereby to prevent the remaining restoring pulse
of the train iroin producing further operation of
the magnet 48ia. In a manner similar to that
just described, a portion or-all of the restoring
pulses traznsmitted by the relay R410 to the mag-
net 4015 may be utilized for the purpose of driv-
ing the indicator drum of the register 430p back
to its normal or biank position. Thus if the
indicating drum of the register 400 occupies its
fifth off-normal position, for example, at the
time operaticn of the relay R41D is initiated, six
of the restoring pulses will be utilized to advance
this drum to its normal or blank position. It
will be understood, from the above explanation,
that after a maximum of ten restoring. pulses
have been transmitted through operation of the
relay R380 to the restoring relays of the selected
display units, all of the indicator drums of the
indicators in these units are resiored to their
normal or blank positions.

After the train of ten restoring puises has been
counted through operation of the rotary switch
570, the relay R525 remains in its restored posi-
tion and the relay R520 is deenergized and re-
stores. In releasing, the relay R520 closes its
contacts 522 to prepare the operating circuit for
the slow-tc-operate relay R518. At its contacts
521, the relay R5Z{ interrupts the path short-
circuiting the lower winding of the relay R5{5,
permitting the two windings of the latter relay
to be energized in series cver a circuit which in-
cludes the contacts 516 and {{l. The relay R515
now completes its operation, and in so doing
closes its contacts 5!7 to energize the relay R5!8
in a circuit which includes the contacts 522 and
1if. At its contacts §5i8, the relay REi5 com-
pletes a circuit for energizing the lower winding
of the transfer relay R{50, this circuit extending
from ground by way of the contacts 518, 511, 123,
133 and 154, and the lower winding of Ri50 to
battery. When its Iower winding is thus ener-
gized, the relay RI15§ partially operates to close
only its preliminary make contacts 152. At these
contacts, a path including the additional contacts
131, 154, 133, 123, E!{ and 5(8 is completed for
short-circuiting the upper winding of the relay
RI50. Shortly after the relay RIS3 partially
operates, the relay RBI§ operates and opens its
contacts to interrupt the short-circuiting path
just traced. When this path is opened, the two
windings of the relay RI59 are energized in series
over a circuit which includes the contacts 131 and
{52. The relay R159 now fully operates, and in so

_doing opens its contacts 154 further to interrupt
its operating circuit. At its contacts 153, the relay
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R 150 prepares the.operating circuit for the relay
R146. At its contacts 151, the relay RI%0 com-
pletes an obvious circuit for energizing the trans-
fer relay R540.

The relay R§42, in operating, closes its contacts
541 and 543 to include the contacts 558 of the
pulsing relay R855 in the loop circuit extending
to the windings of the line relay R300. There-
after the relay R540 opens its contacts 542 and
544 to exclude the contacts 528 of the pulsing
relay R525 from the established loop circuit.
Thus, contrel of the relay R3069 is transferred
from the pulsing relay R525 to the pulsing relay
R588. At its contacts 545, the relay R548 com-
pletes a circuit for energizing the operating mag-
net 553 of the rotary switch 560, this circuit ex-
tending from ground by way of the contacts 503,
545 and 531, and the winding of the magnet 563
to battery. When thus energized, the magnet
583 opens its contacts 584 to interrupt the in-
complete operating circuit for the stepping relay
RB550, and conditions its associated ratchet and
pawl mechanism to step the wipers 561 and 562
from their illustrated normal position into en-
gagement with their respective associated second
contacts.. In operating, the transfer relay R540
also completes a circuit including the contacts
583, 545 and 5232 for energizing the upper wind-
ing of the slow-to-operate start cut-off relay
R530. The relay RS53D, in operating, locks to
ground over a path including the contacts 533
and (1. After this locking circuit is completed,
the relay R530 opens its contacts 532 to interrupt
its operating circuit. At its contacts 531, the
relay R538 opens the operating circuit for the
magnet 563. When thus deenergized, the mag-
net 553 retracts its associated operating pawl to
advance the wipers 561 and 552 into engagement
with their respective associated second contacts.
At its contacts 564, the magnet 563 completes the
prepared operating circuit for the stepping relay
R550, this circuit extending from ground by way
of the wiper 562 and its engaged second contact,
the contacts 564 and the winding of R559 to bat-
tery. When thus energized, the relay R5350 closes
its contacts 552 to again energize the magnet 563.
The magnet 863 now reoperates, and opens its
contacts 564 to deenergize the stepping relay
R550. The relay R550, in restoring, opens its
contacts 552 to deenergize the magnet 563. Since
the second to twenty-fifth contacts of the contact
set associated with the wiper 562 are connected
to ground, the interrelated operation of the
stepping relay R550 and the magnet 563 continues
until the lower ends of the double-ended wipers
561 and 562 are operated to engage the respective
first contacts of the associated contact banks.
When this cccurs the operating circuit for the
stepping relay RS58 is cbvicusly opened to pre-
vent further operation of this relay and the
magnet 563, :

Immediately after the train of ten restoring
pulses is transmitted over the restoring pulse lead
and the wiper 392 to the restoring relays of the
selected display units, and before the stepping
operation of the rotary switch 560 is initiated in
the manner explained above, the transfer relays
of the connector switch I3 operate to transfer the
pulsing circuit from the restoring relays.to the
operating magnets of the tens indicators in the
selected display units. Thus when the relay R320
restores shortly after the end of the restoring
pulse train, the path short-circuiting the upper
winding of the transfer relay R350 is opened at
the contacts 32{. When this path is opened the
two windings of the relay R3%8 are energized in
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series over -a circuit which includes the contacts
241 and 353.. The relay R350 now completes its
overation, and in so doing opens its confacts 388
further to interrupt-its operating circuit. At its
contacts 254, the relay R350 prepares the operat-
ing circuit for the transfer relay R348. At its
contacts 8514, the relay R359 prepares a circuit
for transmitting reset pulses over the first digit
reset pulse, lead to the-operating magnets of the
tens indicators in each of the selected display
units. At its contacts 352, the relay R330 opens
the above-traced circuit tra,versed by the restor-
ing pulses

After the transfer relays RIED a,nd maa opel-
ate, and during the operatlon of the rotary switch
568, ten reset pulses are transmitted to the tens
indicator 468a of the display unit 26 and to the
tens indicators of the corresponding display units
in the other display boards. . Thus each time the
stepping relay RE58 operates to energize the mag-
net 533 of the rotary switch 589, it closes its con-

10

15

20

tacts 581 to complete a circuit extending through .

the wiper 88! for energizing the pulsing relay
1555, this .circuit also including the multipled
second to eleventh contacts of the contact set as-
sociated with the wiper B56{. Each time ths
pulsing relay RB55 operates it opens its contacts
556 to interrupt tie Ilcop circuit extending
through the windings of the line relay R388.
Thus the relay R288 is caused to follow the im-
pulses, and functmns to repeat the impulses to
the operatlncr magnet £8ta of the tens indicator
A88q. The circuit over which these impulses are
transmitted to this magnet extends from ground
by way of the contacts 3f4, 381, 338, 384, 371,
35{ and 342, the first digit reset pulse lead, the
wiper 38! and its engaged contact 185b, and the
winding of the magnet 48ia to batlery. Corre-
sponding parallel circuits are completed for. en-
erg'zing the operating magnets of the tens in-
dicators of the other selected display unifs.. Each
time. the magnet 46la is energized and deener-
gized, the display drum of the indicator 488q is
advanced one step, so that after the ten reset
pulses -of the first digit are counted through op-
eration of the rotafy'switch 588, this display
drum is positioned to display the numeral “0.”"
During the transmission of the first digit of
reset pulses in the manner just explained, the re~
lay R320 is operated to complete a circuit for en-
ergizing the transfer relay R348, this.circuit ex-
tending from ground by way of the contacts 3i8,
321,384, 2374, 354 and 345, and the lower wind'ng
of R38Y to battery. When energized over this
circuit at the beginning of the digif, the relay
R340 partially operates and closes only its pre-
liminary make. contacts 343 to complete a path
for short-circuiting its upper winding, this path
extending from ground by way of the cootac s
311 and 342, the upnc—r winding of R340, and the
contacts 345, 354, 374, 384, 321 and 245 back to
ground. ‘ :
After the ten reset pulses of the first reset digit
~ are counted by the rotary switch 588, the wipers

of this switch: are operated succpss‘vely to en--

gage their respective assceiated twelfth,  thir-
teenth. and fourteenth :contacts.. During such
movement of the wipers 581 and 3582 the circuif
for energizing the pulsing relay R585 is held open

Accordingly, the relay RS5S remains in its re-
stored position and the relay R398 holds its op-
erated position for a measured time inberval
which comprises an infer-digit pause between the
two reset pulse digits.. During this interval and
when the wiper 561 is stepped to engage its as-

25

30

35

40

45

55

60

70

5

9

sociated thirteenth contact, the circuit for ener-
gizing the transfer relay R{48 is further prepared.
This circuit is completed at the contacts 551 when
the stepping relay RE50 next operates, and ex-
tends from ground by way of the contacts 551, the
wiper 561 and its engaged thirteenth contact, the
contacts (23, 133, 163 and (43, and the lower
winding of Ri40 to battery. When its lower
winding is thus energized, the relay R{48 partial-
ly operates to short-circuit its upper winding over
3 path including the contacts 134, 141, {43, 153,
133, 123 and 151, and the wiper 564. When the
wiper 561 is thereafter stepped out of engage-
ment with' its associated thirtéenth contact, this
short-circuiting path is broken, permitting the
two windings of the transfer relay Ri{48 to be
energized in series over a circuit which ircludes
the contacts 131 and 141, The relay RI40 now
completes its operation, and in so doing opens. its
contacts 143 further to interrupt its operating cir-
cuit as traced above. At its contacts 142, the re-
lay RI140 prepares the operating circuit for the
release relay R130.

During the inter- dlglt pause measured by the
rotary switch 560 between the two reset pulse
digits, the relay R320 restores and opens its con-
tacts 321 to interrupt the path short-circuiting
the upper winding of the transfer relay R340,
The two windings of the latter relay are now en-
ergized in series over a circuit including the con-
tacts 31 and 343. When its two windings are
thus energized, the relay R248 completes its op-
eration, and in so doing opens its contacts 345
further to interrupt its operating circuit as traced
above. At its contacts 384, the relay R348 pre-
pares the operating circuit for the rélay R338.
At its contacts 341, the relay R348 prépares a cir-
cuit for transmlttmg the pulses of the second re-
set, pulse digit to the operating magnet of the units
indicator £80b and the units indicators of the
correspondmg “display units of the other display
boards. ‘At its contacts 342, the relay R340
opens the above-fraced circult over which the
pulses of the first reset digit were transmitted to
the operated madgrets of the tens 1nd1cators in

the selected display units.

Following the operations just described, and
during continued movement-of the rotaiy switch
569, the single impulse of thé sedond reset pulse
digit is transmitted: to the opérating magnets of
the units‘indicators in the selécted display unifs.
Thus during the period when the wipers 564 and
562 engage their dssociated fifteenth contacts,

‘the stepping relay RB50 again closes the oper-

ating circuit for the pulsing relay R5%5 so that
an impulsé is transmitted to the relay R380. The
relay R300, in restoring and reoperating, closes
its contacts' 363 momentarily to compléte the
operating circuit for the transfer control relay
R320. At its contacts 301, the relay R300 trans-
mits a current pulse to the operatihg magnet
48ib of the units indicator 408b oVer a circuit
which extends from ground by way of the con-
tacts 311, 301, 336, 28f, 371, 351, 341 and 33{,
the second digit reset pulse lead, the wipér 380
and its engaged contacts 1854, and the windifig
of the magnet 4010 to battery. Braréhies of this
circuit extend through the witidings of the opet-
ating magnets of the other units indieators in
the selectéd display units. The relay R320, tUpon
reoperating, closes its contacts 321 to comiplete
the prepared circuit “for energizing tlie lower
wmdmg of the transfer relay K330, this eircuit
extending from ground by way of the gofitdcts
315, 321, 384, 374, 354, 344 and 333, and the lower
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winding of R230 to battery. When its lower
winding is thus energized, the relay R338 partially
operates to close only its preliminary make con-
tacts 322, and thus complete a path including
these contacts and the contacts 32¢, 384, 274, 354,
344 and 333, for short-circuiting its upper wind-
ing. When the operating magnets of the units
indicators in the selected display units are ener-
gized over the circuit traced above, the associated
display drums are advanced one step wherein
each drum’is positioned to display the numeral
“1”” through its associated display window.
Following the operations just described, the
indicators 400a and 4600 are reset to display the
number “01” which indicates that the correspond-
ing doctor No. 165 may be located on the first
floor of the hospital. In this regard, it will be
noted that the second reset pulse digit comprises
only a single reset pulse. It is to this end that
the fifteenth to the twenty-third contacts of the
contact set associated with the wiper 561 are not
wired. Accordingly, when this wiper is moved out
of engagement with its associated fifteenth con-
tact, no further circuit is available for transmit-
ting pulses to the pulsing relay R555. It will be
noted, however, that the wiring of the contact
set associated with the wiper 561 in the pulse
sender individual to each floor determines the
number of reset pulses which are transmitted
during each cycle of operation thereof. Thus,
had the pulse sender 15 been provided on the
twenty-fifth floor, for example, only the second.
third and fifteenth to nineteenth contacts of the
contact set associated with the wiper 581 would
have been multipled together to provide a circuit
for transmitting a first reset digit of two pulses
and a second reset digit of five pulses. It will
thug be apparent that by varying the wiring of
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the contact set associated with the wiper 561 the |

pulse sender {5 may be adapted to transmit first
and second rest pulse digits comprising any de-
sired number of pulses. :

At the end of the second reset digit, the relay
R200 remains in its operated position., Accord-
ingly, the transfer confrol relay R328 is deener-
gized and restores. In releasing, this relay opens
its contacts 321 to interrupt the path short-cir-
cuiting the upper winding of the transfer relayv
R330. The two windings of the transfer relay

R330 are now energized in series over a circuit ¢

which extends from ground by way of the con-
tacts 315 and 332, the vpver winding of R320 and
the lower winding of R330 to battery. When this
circuit is completed the relay R339 comvletes its
operation. At its contacts 33(, the relay R33)
cuts off the pulsing cireuit so that further overa-
tion of the line relay R2300 is of no effect. At its
contacts 333, the relay R330 ovens a point in its
operating circuit as traced above, thus rendering
the relay R330 inoperative to effect further con-
trol of the five transfer relays.

After the selected indicators are reset in the
manner explained above, and during continned
operation of the rotarv switch 580. the wipers 561
and 562 are positioned to eneace their associated
twenty-fourth and twenty-fifth contacts. Dur-
jne this period the relay R520 twice overates to
complete an obvious circuit for energizing the
slow-to-release relay R580. Following the oper-
ation of the relay R580. the winers 561 and 562
of the rotary switch 560 are returned to normal
and the operation of this switch is arrested in the
manner explained above. ‘When the wiper 561 is
moved to disengage its associated twenty-fifth
contact, the circuit for energizing the relay R589
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is broken. During the period when the relay
R580 is operated, a circuit including the contacts
581, 123, 133, 153 and 142 is completed for ener-
gizing the release relay R130. In operating, the
relay R130 first locks to ground over a path in-
cluding its preliminary make contacts {34 and
the contacts 58i. After this locking circuit is
completed, the relay Ri130 opens its contacts 133
to interrupt the operating circuits for itself and
the two transfer relays RI40 and R150. At its
contacts 131, the relay RI30 opens the locking
circuits for the relays R149 and RI159 to cause the
deenergization and release thereof. The relay
R150, upon restoring, opens its contacts (5! to
deenergize the transfer relay R540. At its con-
tacts 135, the relay RI30 opens the previously
traced circuit for energizing the pilot lamps (85
in parallel, and a point in the previously traced
operating circuit for the transfer relay RII(6.
When the pilot lamps {65 are thus deenergized
the pulse sender (5 and the relay network. {6 are
identified as being idle. At its contacts 132, the
relay R1{30 opens the locking circuit for the trans-
fer relay RI{10, to cause the deenergization and
release of the latter relay.

The relay RI10, upon restoring, opens its con-
tacts (12 and 114 to interrupt the loop circuit ex-
tending to the connector switch {3, and opens
its contacts 1il to deenergize the relays R538,
R565, R510, R515 and R530 of the pulse sender {5.
Shortly after these relays restore, the wipers of
the rotary switch 580 are returned to normal, in
the manner explained above, to cause the deen-
ergization and release of the relay R589. This
relay, in restoring, opens its contacts 581 to in-
terrupt the locking circuit for the relay Ri{30.
Following the release of the relay Ri39, the pulse
sender {5 and the relays of the network I§ are
fully restored to normal.

When the loop circuit extending to the con-
nector switeh {3 is opened, in the manner pointed
out above, the relay R308 is deenergized and re-
stores to recomplete the operating circuit for the
relay R320, and to open the operating circuit for
the hold relay R310.. Shortly thereafter, the re~

‘lay R218 restores and opens its contacts 312 to

deenergize the relay R320. The momentary
operation cof the latter relay is without effect.
In releasing, the relay R310 also opens its con-
tacts 2i{ and 35 to cause the deenergization
and release of the five transfer relays R330, R340,
R350, R370 and R380. At its contacts 316, the
relay R318 completes the prepared operating cir-
cuit for the release magnet 396. When this mag-
net operates, the wiper carriage structure of the
Strowger switching mechanism is restored to
rotary and verfical normal in a manner well
understood in the art. Incident to the restora-
tion of the wipers 399 to 333, inclusive, to their
respective normal positions, the vertical off-
normal springs 397 are opened to deenergize the
release magnet 395. Following the release of the
Strowger switching mechanism the connector
switch #3 is fully restored to normal,
Incident to the release of the hold relay R310,
the contacts 313. are disengaged to disconnect
the release conductors 18c and |7T¢ from ground,
whereby the cut-through relay R210, the wipe
out relay R208, and the cut-off relay of the line
switch Il are all deenergized and restore. At
its contacts 314, the relay R319, in releasing,
connects the release conductor f8c through the
resistor 317 to the negative terminal of the cur-
rent source, whereby the connector switch 3 is
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marked as idle inn the bank contacts of the selec-
tor switches having access thereto.

When the cuf-through relay R218 restores, it
closes its contacts 218 to complete a eircuit in-
cluding the contacts 222, 285 and 243, and the
vertical off-normal springs 255 for energizing
the release magnet 253. When this magnet is
energized, the wipers 2681 to 264, inclusive, are
restored to their respective normal positions in
the usual manner. Incident to release of the
wiper carriage structure, the vertical off-normal
springs 254 are disengaged further to interrupt
the operating circuit for the rotary magnet 25@;
the vertical off-normal spiings 255 are disen-
gaged to deenergize the release magnet 253; the
vertical off-normal springs 258 are operated into
engagement to reprepare the operating circuit
for the transfer relay R243; and the normal post
springs 2B1 are moved into engagement to re-
complete the path for short-circuiting the lower
winding of the wipe out relay R200. Following
the operations just described, the selector switch
{2 is fully restored te normal and the release
conductor 1Te is connected through the upper
winding of the transfer relay R248% to the nega-
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tive terminal of the current soiirce, whereby this .

switch is marked as idle in the kank contacts
of the various line switches. When the cut-off
relay embodied in the line switch {4 restores

this switch is released, in a manner well under- -

stood in the art. Following the release of the
line switch f! and the selector switch 12, all of
the equipment utilized in resetting the selected
indicators individual to the doctor No. 165 is
fully restored to normal.

From the above explanation it will be apparent
that as the doctor No. 165 proceeds from floor
to floor, he may, by repeatedly.dialing his identi-
fication number at one of the control stations on
each floor, reset the display units assighed for
his use to display numbers which. accurately in-
dicate his location.  If this doctor proceeds to a
ward or floor where he will be occupied with
duties from which he does not wish to be dis-
turbed, he may wipe out’ the indications dis-
played by the display units provided for his use,
without- resetting these ‘units to provide a new
ficor indication. For example, the doctor may
ke cccupied with duties in “surgery,” in which

case he will not wish to ke disturbed. In order

to wipe out the. existing indications displayed
hy the units provided for his use, the dcctor No.
165 may dial the number “265” at any one of
the control stations provided in the hospital.
Assuming that this number is dialed at the con-
trol station A, for example, and that the selector
and connector switches 12 and {3 are utilized in
selecting the display unit 28 and the correspond-
ing display units of the other boards, the wipers
of the selector switch 12 are positioned opposite
the second level of coritacts in the associated
contact bank at the end of the first digit. Thus
the trunk {8 is seized through the contacts of
an even-numbered contact level.  Incident to
the movement of the wipers 281 to 284, inclusive,
to a position opposite the second level of con-
tacts in the sssociated contact field, the normal
post springs 257 are opened and then reclosed.
These normal post springs remain closed until
the selector switch 12 is released. When the
trunk 18 is seized through the second or an even-
numbered contact level of the selector switch (2
or any other selector switch, low-resistance re-
1ay R325 is energized in the trunk test circuit
which now includes the test or release conduc-
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tor 18d. 'This relay remains energized until
the hold relay R2310 restores during the release
of the connector switcly -i3.  In operating, the
relay R325 closes its contacts 326 to prepare the
operating circuit for the slow-to-release pulse
cireuit cut-off relay R335. Thereafter, and when
the wipers 390 to 393, inclusive, of the connector
switely 13, are positioned to engage the contacts
155 at the end of the third digit dialed at the
calling station A, the relay R310 operates in the
manner previously explained to complete an al-
tertiative circuit for energizing the lower wind-
ings of the two relays Rii0 and RI120 in series.
This eircuit extends from ground by way of the
centacts 361 and. 378, the conductor (8e, the
wiper 264, the contacts 217, the nhormal post
springs 257, the conductor {7e, the control path

throuzh the line switch (i, the contdcts (35 and

8, the lower winding of RII0, and the lower
winding of R128 o battery. It will be noted that
the lower winding of the wipe out relay R200
is excluded from +this circuit. Accordingly, the
current traversing the lower winding of the
marginal relay R{20 is sufficient to cause the
oneration of this relay.. In operating, the relay
R123 locks to ground over.a path including the
contacts §12¢ and 132. At its contacts 128, the
relay R{20 opens a point in the common por-
tion of the previously traced operating eircuits
foz the relays R153, RI120 and R {389, At its-con-
acts (22, the relay Ri20 prepares an-alternative
opez'atmg cireuit for the release relay Ri39.

The transfer relay R {0, in operating, initiates
the operation of the pulse sender I3 o transmit
a train of ten restoring pulses to the operating
magnets of the selected: indicators in the exact
manner described above; Incident to the trans-
mission of this train of restoring pulses, the dis-
play drums of the selected indicators are restored

to their respective normal or blank positions.

From the preceding explanation it will also be
recalied that after the train of restoring pulses
is transmitted from the pulse sender {5, the relay
R520 restores to cause the sequential operation
of the two relays R§i5 and RE{8, the relay R320
restores, and the relay R858 completes its opera-
tion. -Upon fully operating, the relay R350 closes
its contacts 356 to complete the prepared operat-
ing circuit for the relay R3385. - The relay R33§, "
in eperating, cpens its contaets 336 to prevent
a current pulse from being transmitted to the
operating magnets of the units indicators in the
selected display units during the release of the
connector switch 3. During the period separat-
ing the operation of the relay R5{5 and the op-
eration of the relay REIG, a circuit including the

"contacts 518, 541 and {22 is completed for ener-

gizing the release relay R138. -Thus it ‘will be
apbparent now that, with the reset pulse cut-off
relay RI20 operated, the three transfer relays
RI50, RI48 and R54D are prevented from operat-
ing incident to. the operation of the pulse sender
15, With the relay RE40 restored, the relay R538
is prevented from operating, to initiate the op-
eration of the rotary switch 588 in the manner
previously described.

In operating, the relay RI39 locks to o'rsund
over a path including the contacts 134, 511 and
B§8. At its contacts 432 and 133, the relay R130
opens the operating and locking circuits for the -
relays RI18 and Ri28, and the circuit for ener-
gizing the pilot lamps 105. At its contacts 123,
the relay R 38 opens another point in the com-
mon portion of the initially traced operating cir-
cuits for itself and the two relays Ri40 and R150.
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The transfer relay Ri13, upon restoring, opens
its contacts 112 and ({4 to interrupt the loop
circuit extending to the lihe relay R228 of the
connector switch {3. When this loop circuit is
opened the connector switch 3, the .selector
switch {2 and the line switch {{ are caused to
release, in the exact manner explained above.
In this regard it will be apparent that the two
relays R325 and R335 are deenergized and re-
store in response to the release of the hold relay
R310. Upon restoring, the relay Ri{8 also opens
its contacts {1 to deenergizs the relays R583,
R505, R545 and R510. When these four relays
restore the pulse sender {5 is fully released. In-
cident to the operation of the relay R510 and the
release of the relay RB15, the previously traced
locking circuit. for the relay RI33 is opened to
deenergize the last-mentioned relay. When the
relay R130 restores, all of the equipment utilized
in wiping out the indications displayed by the
indicators of the display unit 25, and the corre-
sponding units of the other boards, is released.
From the ahove explanation it will be apparent
that in order for any doctor to wipe out the in-
dications displayed by the indicators provided
for his use, he may dial, at any control station
of the system, a number which is one hundred
greater than his assigned directory number,
More specifically, the wipe out number for any
doctor differs from his reset number only in the
first digit, the first digit of the wipe out number
being one greater than the first digit of the as-
signed reset number.

In counsidering the operation of the doctor
paging facilities provided in the system, it may
be assumed that while the doctor No. 165 is oc-
cupied with duties on a particular floor of the
hospital a call for this doctor is received by the
operator attending the P. B. X. switchboard 3.
In order to transmit this information to the
doctor No. 165, the operator at the switchboard
10 actuates the key {85e to its off-normal position
wherein a marking path is completed for im-
pressing ground potential upon the contact 165d
of the contact field embodied in the illustrated
connector switch {3 and the corresponding con-
‘tacts of the other connector switches having ac-
cess to the indicators provided for the use of
this doctor. With the apparatus in this condi-
tion if the doctor No. 165 proceeds to the first
floor, for example, and operates the transmit-
ting device 18f{a to set up a connection through
the line switch (1, the selector switch 12 and the
connector switch 13 to the display unit 26 and
the corresponding display units of the other
boards, a circuit is completed for energizing the
signal control relay R360 immediately after the
third digit of the doctor’s identification number
is dialed at the station A. More specifically, this
circuit is completed by way of the contacts 377,
the wiper 393 and the contacts of the key 185e,
when the transfer relay R370 operates at the end
of the dialing operation. In operating, the relay
R360 opens its contacts 351 to interrupt the pre-
viously traced circuit over which the pilot lamps
105 are energized. Af its contacts 362, the relay
R360 completes a circuit including the pulsing
lead 325 for intermiftently energizing the pilot
lamps 195, It will be noted that this eircuit is
completed each time the pulse generator 325 op-
erates to transmit a ground pulse over the puls-
ing lead 325. Aside from the intermittent ener-
gization of the pilot lamps 185 to produce a flash-
ing signal at the first floor stations A and B, the

10

15

30

40

0
<

60

70

75

2,330,357

control of the selected indicators to wipe out
the existing display, and .possibly reset the in-
dicatcrs to display new indications, and the re-
lease of the switching equipment, are accom-
plished in the exact manner described above. In
this regard, it will be noted that the signal con-
trol relay R3G8 is deenergized in response to the
release of the transfer relay R370 at the end of
he cycle of operation of the pulse sender 5.
During the pericd when the pulse sender is op-
erating to transmit restoring and reset pulses to
the operating magnets of the selected indicators,
the intermittent energization of the pilot lamps
{85 continues. The flashing signal which re-
sults, serves to inform the calling doctor No. 1865
that ke is wanted by the operator attending the
P. B. X. switchboard 12. Upon receiving this
informaticn the doctor No. 165 may proceed. to
the nearest telephone and call the switchboard
cperator for instructions or information.

Although the invention has been explained with
reference to a system for indicating the location
of doctors attached to the staff of a large hos-
pital, it will be understood that the system may
also be used in industrial and other organizations
to indicate the location of other objects, both
animate and inanimate, which may be in zoned
areas that are not necessarily different floors of
a huilding. For example, the system may be
utilized for indicating at one or more points the
different locations of the executives and depart-
ment heads of a large industrial organization
having buildings disposed at random within g
confined area.  As a further example, the system
may be used to indicate the location of loaded
inter-departmental trucks which are used in an
industrial organization and are moved from place
to place to meet production or other manufactur-
ing requirements.  In order generically to desig-
nate the perscns or movable ohjects, the locations
of which are to be indicated; such persons or
cbjects have been termed “subjects” in certain
%Jarts of the following portions of the specifica-
icn.

While there has. begen described what is at
present considered to be the preferred embodi-
ment of the invention, it will be understood that
various modifications may be made thersin, and
it is contemplated toc cover in the appended
claims 511 such modifications as fall within the
true spirit and scope of the invention.

What is claimed is:

1./ In a system for indicating the location of 2
plurality of subjects which may be located in
different zones of a plural zone area, a display
board including display units individually corre-
sponding to said subjects, an automatic selector
switch having access to said units for conirol
purposes and including outlet contacts individ-
ually corresponding fo said subjects, marking
paths extending to said outlet contacts, a con-
trol station including a signal device and means
for directively controlling said automatic switcn
to select one of said display units, means opera-
tive in response to the selection of said one unit
for resetting said one unit to display an indica-
tion of the zone in which the corresponding sub-
iect may be located or for wiping out an indica-
ticn previously displayed by said one unit, and
means selectively confrolled over one of said
marking paths from said signaling station for
energizing said signal device.

2. In a system for indicating the location of a
plurality of subjects which may be located in gif-
ferent zones of g plural zone area, a plurality. of
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pulse controlled indicators arranged ih sets which
are individual to said subjects, the different in-
dicators of each set each having a blank posi-

tion and indicating positions for displaying the |

different digits of plural digit numbers identify-
ing said zones, restoring pulse circuits individual
to the sets of indicators, resetting pulse circuits
individual to said indicators, a control station in
said area, automatic switching equipment direc-
tively controllable irom said sfation to select a
set of said indicators, an automatic plural digit
pulse sending device associated with said station
and operative successively to transmit a train of
restoring pulses and a plurality of trains of reset
pulses, means operative in response to the selec-
tion of said one set of indicators for connecting
said sender to control the  pulsing circuits in-
dividual to the selected indicators, transfer
means for directing the restoring pulses to’ the
restoring puise circuit individual to the indica~
tors of the selecied set and for directing the
buises of the successively transinitéed reset trains
to the reset pulse circuits individual to different
indicators of the- selected indicator set, and

means selectively coniroliable from said control -
station for preventing -reset pulses from. being.

transmitted to the indicators of the selected set.

3. In a system for indicating the location of
a plurality of subjects which may be located in
diiferent zones of a piural zone area, a display.
board including display units individual {o said
subjects and each including an indicator for dis-
playing an indication of the zone in which the
corresponding subject may be iocated, a control
station in said area, tandem related selector and
connector switches each having a plurality of
different settings, means at said control station
for directively controlling said switches to select
one of said display units for control purposes,
and means selectively controlled in accordance
with the setting of said selector swiltch aftér said
one display unit is selected for either resetting
the indicator of the selected unit to display a new
indication or for operating the indicator of the
selected- unit to wipe out the indication dlsplayed
thereby.

4. In a system for indicaiing the location of a
piurality of subjects which may be located in dif-
ierent zones of a plural zone area, a plurality of

pulse controlled indicators arranged in sets which °

are individual to said subjects, a control station
in said area, tandem related selector and con-
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tion, an automatic selector switch directively con-
trollable from said station to select any one of said
units and including cutlet contacts individual to
said units, means including circuits individually
inciuding- different ones of said outlet contacts
for selectively controlling selected ones of said
units to wipe out indications displayed thereby or
to set up new indications therein which indicate
the zones in which the corresponding subjects
may be located, a signaling staticn, a signaling
circuit extending between said stations and hav-
ing branches individual to said subjects which re-
spectively include different ones of 'said outlet
contacts, and means at said signaling station for_
selectively completing the branches of said cir-

-_cuit.

6./ In & system for 111d1cat1ng the location .of
a plurality of persons who may be located in dif-
ferent zones of a plural zone area, a dispiay board
including display units individual to said persons
and each controllable to provide an indication of
the zone in which the corresponding persons may
be located, a control station, an sutomatic selector
switch having settings individually correspond-
ing to said persons and directively controllable
by a person at said control station to select and

. cuntrol any one of said display units, a signal at
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nector: switches each ‘having a piurality ‘of differ-

ent settings, means at said control station for di-
rectively - controlling said switches to select one
set of said indicators and to set up restoring and
reset pulsing circuits to the indicators of the se-
lected set, an automatic piural digit sending: de-
vice associated with said station and including

means for transmitting successively a train of re-

storing pulses and a plurality of trains of reset

pulses, means operative in response to the selec~ |

tion of said one set of indicators for connecting
said sender to control said restoring and reset
pulse circuits, and means selectively controlled in
accordance with the setting of said selector switch
after said one set of indicators is selected for pre-
venting reset pulses from being transmitted from
said sender over sald reset pulsing c1rcu1ts to said
indicators.

5. In a system for indicating the location of a
plurality of subjects which may be located in
different zones of a plural zone area, indicating
units individual to said subjects, a control sta-
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said station, and means inciuded in said selector
switch for controiling said sighal to provide .an
indication that the particular person controlling
saia switch is wanted in a pre- ~determined zone of
sald area in response to operation of said selec-
tor switch to the settmg correbpondmg to said
particular person.

7. In a system for indicating the location of a
plurality of persons wio may. be located in differ-

‘ent zones of a plural zZone area, a display board

weluding display units individual to said persons
and each controliable to provide an indication of
tiie zone in wiich the corresponding persons may
be l(_)'cated, 8 conirol station, an automatic selec-

tor switch ‘having settings individually corre-

sponding to said persons ‘and directively con-
troliable by a person at said control station to se-
iect and control any one of said display units, a
signdl-at said station, means inciuded in said se-
iector switch for controlling said signal to provide
an indication- that the particuiar person con-
trolling: said switch is wanted in a predetermined
zone ol said area in response to operation of said
selector swibch to the setting corresponding” to
said particular person, a signaling station, and

“means at sald signaling station for selectively

rendering said lasi-named means effective to con-
troi said signal.

8. in an indicating system, a plurality of dis-
piay units, an automatic selector switeh having’
dilterent settings individuaily corresponding to
diiferent persons who may use said system and
inciuding means  for controiling. different ones
cof said units when operated to -the- different
settings theréof, 2 pair of stations, a signal at one.
or -said stations, means controliable by a person
at said one statlon for- directing said selector
switch to any one of the settings thereof, means
included in said one switch for controlling said
signal to provide a predetermined indication to
a given person at said one station when said given
person effects the operation of said selector switch
to the setting individual to said one person, and
means at the other of said stations for selectively
rendering said last-named means effective to con-
trol said signal.

THOMAS H. MOTE.




