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The present invention relates to systems for
indicating 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 indicating -at
several points the locations of a large number
of doctors who may be variously occupied on
the different floors or in the different wards of-a
large hospital. .

It is an object of the present invention to pro-
vide a system of the character indicated, which
is of simple and economical arrangement, is
positive and reliable in operation, and may be
controlled to provide accurate data as to the
whereabouts of a large number of persons or ob-
Jjects.

Another object of the invention is to provide
an improved system of the character described,
wherein the display board or boards of the sys-
tem may be controlled by or on behalf of any one
of the persons or objects from any one of a
large number of control stations which are con-
veniently located throughout the zoned area.

It is a further object of the invention to pro-
vide an improved system of the character de-
scribed, wherein like portions of a plurality-of
display boards which are variously located in the
zoned area, may be controlled in unison ‘in re-
sponse to control operations performed at any
one of the control stations. :

Tt is another object of the invention to pro-
vide an improved system of the character de-
scribed, wherein  the section of each display
board which corresponds to any person or object
may be selectively controlled from any control

station to wipe out an existing display or to re- -

set the section to display a new indication.

It is a still further object of the invention to
provide'an improved system of the character de-
scribed, wherein each section of each display
board may be blanked from a control station lo-
cated in an entrance zone of the area.

Tt is still another object of the invention to
provide an improved system of the character
described, wherein each display board may be
controlled from the entrance zone station to
indicate the presence in the zoned area of each
person or object posted on the display boa;ds
without indicating the particular zone in which
such person or object may be located.

In the illustrated embodiment of the inven-
tion there is provided a system which includes
display boards and one or more control stations
on each floor of a large hospital. The entrance
zone station of the hospital is located in the
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lobby through which the members of the hospital
staff enter the building. Each display board is
equipped with a plurality of display units which
individually correspond to the doctors attached
to the staff of the hospital, and each of the
control stations, with the exception of the lobby
station, is provided with a signal transmitting
device for selecting and controlling the display
units of the various boards.  More specifically,

-the display units are controlled from the con-

trol stations through automatic switches which -
are individual to the hospital floors and each of
which has access to all of the display units. - The
arrangement of these switches is such that one
of two signals, both designating a particular
doctor, is transmitted to a switch from- its asso-
ciated control station, the display units corre-~
sponding to that doctor are selected, the exist-
ing display thereof, if any, is wiped out, and a
new display is set up indicating the floor or zone
wherein the operated control station is located.
This change in display is effected concurrently
at all of the display boards, so that a visual indi-
cation is given at all points as to the zone where
the particular doctor may be located. . The auto-
matic switches individual to the various floors
are further arranged so that if the other of the
two signals designating a particular doctor is
transmitted to one of the switches firom an asso-
ciated control station, the display units corre--
sponding to that doctor are selected and the in-
dications previously displayed thereby are wiped
out without resetting the units to display new
indications. .-Provisions are also made in the
system whereby indications displayed by the
units corresponding to a particular doctor, may
also be wiped out through the selective operation
of key controlled switches provided at the lobby
station. This equipment also  includes keys
which may be operated to contrcl the display
units individual to the.various doctors so that
indications are posted on the boards which show
that particular dcctors are somewhere in the
hospital, without indicating the exact floor where
such doctors may be located.

The novel features believed to be characteristic
of the invention are set forth with particularity
in the appended claims. The invention, both as
to its organization and method of operation, to-
gether with further objects and advantages there-
of, will best be understood by reference to the
specification taken in connection with the ac-
companying drawings in which Figs. 1, 2 and 3,
when laid side by side in the order named,; indi-
cate a portion of the equipment provided in.a




system which includes the features of the in-
vention briefly cutlined abovs.

Referring now more particularly to the draw-
ings, the system there illustrated comprises a
plurality of display becards which are individual
to the varicus floors of the hospital and each of
whicn is conveniently lccated for easy observa-
tion from any point in the corridor of the floor
where it is provided. ©One such display board is
indicated at 25 as being provided on the first
floor of the hospitel. This display board com-
prises a plurality cf display units 26, 27, 28, 29, 36,
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21, ete, which individually correspond) to the

doctors whose location is to be posted on the
board. For example, the display unit 26 may be
utilized to indicate the location of the docior
who is assigned the identificaticn number 165,
and the display unit 29 may be utilized to indi-
cate the location of the docter who is assigned
the identification number 265. The various dis-
play boards are of identical construction, and, as
wil]l be pointed out more fully below, are so ar-
ranged that each.set of display units, correspond-
ing to a particular doctor are confrclled in uni-
son. The individual display units of the hoards
are also identical in arrangement. Briefly de-
scribed, the display unit 26 comprises a pilot lJamp
168, which when. energized. indicates that the
doctor No. 165 is somewhere in the hospital, and
a plurality of individual floor lamps 333, 224, 339,
ete., which individually cecrrespond to the varicus
floors of the hospital. Each of the latter lamps
when energized indicates that the doctor No, 165
may be lccated on the corresponding floor. The

display units common itc the dector No. 165 are :

centrolled by a plurality of lamp control relays
R328, R349, R350, etc., which are individual to
the various floors and ficcr indicating lamps,

The relay equipment provided to control the
several display boards alsc includes a set of com-~
mon relays for each docior posted.on the boards.
Thus for controlling the flcor and pilot lamps. of
the display .units individunl to the doctor No. 185,
the common relays R2088, 2310 .and R320 are pro-
vided. An identical set of common relays. I8, in-
dividual to the.doctor INo. 265, is. schematically
indicated in the drawings.

The . control of the.various. display. boards is
effecied. from control. stations, which are con-
veniently located throughout the hospital.
specifically, an “in” and “out” entrance.station
13. is provided in the entrance zone or.lcbby.of
the hospital, and each floor.cf the hospital is
equipped with one or more control stations. Thus

the first floor of the building is provided with 2

three stations A, B and C, each of which includes
2 signal transmitting device 18f, a hold key 164,
and a pilot lamp [85. The hcld keys. 104 are of
the well-known locking. type. Each signal trans-
mitting device (31 is of the dial-cperated type
conventionally used at the sub-stations of auto-
matic telephone systems, and ccmprises a, set-of
rulsing springs 162 and a set of cff-normal springs
193, The lobby cor entrance zone station 18.com-
prises a plurality of key controlled switches and
pilot lamps individual to the dcctors who are at-
tached to the hospital sta and whose names are
posted on the various dispiay boards.. More spe-
cifically, an “in” key, an “out” key, and a pilot
lamp is provided for each oi the doctors. Thus
the lobby station control panel is equipped with
an “in” key 165¢, an “out” key {85d, and a .pilot
lamp .185¢, which. are for the individual use. of
the doctor who is assigned the identification num-
ber 165. Similarly, this control panel. includes
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an “in” key 285¢, an ‘“ocut” key 2654, and a pilot
lamp 265e, which are provided for the individual
use of the dcctor assigned the identification num-
ber 265. The keys [88¢, i65d, 268¢, 265d, ete., are
of the well-known non-locking type.

The selection and selective control of the relay
equipment associated with the various display
units of the display boards is effected through
the provision of a plurality of automatic switches
which are individual to the various floors and can
only be controlled from the control stations pro-
vided on the corresponding floors. Thus an
automatic switch i1 is provided which has access
to the relay equipment and display units for all
of the doctors posted on the display boards and
may be controlled only from the first floor con-
trol stations A, B and C. A second switch 12 in-
dividual to the control stations of the second floor
is alsa schematically illustrated in the drawings.
These automatic switches are of identical circuit
arrangement. Briefly described; the switch I
comprises & two-motion switching mechanism. of
the well-known Strowger type. This mechanism
is equipped- with four banks. of contacts, each of
which includes one hundred contact points. The
contacts making up this contact field are divided
into ten levels of ten each, and each of the four
banks has associated therawith.cne of the four
wipers 261 to 264, inclusive for the purpose of
elevating these wipers to a: positicn. opposite a
desired level, and then. rotating the same into
engagement with a. selected contact set of. the
selected level, rotary and: vertical magnets (60
and 161 are included in the switching mechanism,
The mechanism further comprises. a release mag-
net 162, which when energized permits the wipsr
carriage structure to be returned to rotary and
vertical normal; two sets of: vertical off-normal
springs. 163 and 164, which are operated when
the wiper. carriage. structure is moved.to any: ver-
tical off-normal position, and a set .of rotary off-
normal springs- 208 which are cperated.into en-
gagement when the wiper. carriage structure is
operated one step from.the rctary: normal posi-
tion thereof. In order to control the various
magnets  of the Strowger: switching. mechanism
and the relay equipment.associated with the dis-
play. boards, the automatic switch !! is equipped
with a plurality of: contrel relays and a minor
switch 2880 which functions-as g group-select and
display-wipe-out switch in the manner fully de-
scribed hereinafter. Briefly described, the minor
switeh, 280 comprises two sets of contacts having
eleven contact points each, wipsrs. 281 and 202
individually associated with the confact sets, an
operating magnet 283 for driving the wipers 281
and 262 from the . illustrated normal. positions
thereof to selected offi-normal pcsitions, . a .re-
lease magnet. 204 for returning. the enymerated
wipers to normal, and a set of off-normal springs
285 which are operated into engagement when
the wipers of the switch are moved. off-normal.
The relay equipment of the switch [f.includes a
pulsing relay: R11{9, a held relay R120; a release
relay R130, a pair of transfer relays RI40 and
RI158, a wipe out relay R219; g cutoff relay R228;
a- reset relay RE30, a clear out relay R240; and a
switching  relay R25f. Of the enumerated re-
lays, the relays R120, R1383, Ri40 and R210 are cf
the well-known. slow-to-release type, while the
relays R220-.and R220 are of thz conventional
slow-to~operate type.

Current for energizing the indicating lamps,
the- lamp control relays, the .cperating. magnets
of the:Strowger switching .mechanisms, and the




2,330,355

control relays of the automatic switches, is sup-
plied from s common direct current source, the
positive terminal of which'is connected to a com-
mon bus conductor and to ground. The opposite
terminal of this source is connected to a com-
mon negative bus conductor which terminates
connections from the various relay, magnet and
lamp terminals which are identified in the draw-
ings by the negative polarity sign. = For conven-
ience in describing the circuits involved, the
source of current, which may conventionally com-
prise & storage battery fioated across the ter-
minals of a charging rectifier, has not been shown.

In considering the operation of the system, it
may be assumed that the doctor who is assigned
the identification number 165 enters the hospital
the lobby and then proceeds to the first floor
where he will be occupied for a considerable
period of time. Upon entering the hospital the
doctor, conforming to hospital regulations, meo-
mentarily actuates the “in” key 188¢, thereby to
complete a circuit for energizing the common
relay R310 in parallel with the filaments of the
pilot lamps [65e and {65f. The relay R810, in

operating, locks to ground cver a path including

the contacts 311 and the contacts of the “out”
key (8%d, and in so doing completes an chvious
circuit for maintaining the pilot lamp 168e ener-
gized after the “in” key [85c is released by the

doctor No. 165. In cperating, the relay RE{8 also .,

completes an alternative circuit for energizing the
pilot lamp 1637 in the display unit 26 of the first
floor display board 25, this circuit extending from
ground by way of the contacts of the “cut” key

{55d, the contacts 211 and 321, and the filament ..

of the lamp 185 to battery. It will be noted that
a branch of this circuit extends to the pilot lamps,
individual to the doctor No. 185, which form a
part of the display boards lccated on the other
floors.
lamps provides an indication at all of the display
boards that doctor No. 165 is in the hospital, but
is not available for consultation. The -energiza-
tion of the pilot lamp 185e at the lobby station 19

" supplies the same information to observers who .

may - consult the lamp panel at this station.

If the dector MNo. 185, upon proceeding to the
first floor. of the hospital, desires to place himself
cn call, he may do so by actuating the transmit-

ting device 181 at cne of the first floor control |

stationg to dial the three digits of the identifica-
tion number assigned to him. i. e., 185. Assuming
that the staticn A is selected for this purpose,
the doctor, before starting the dialing operation,
may actuate the key 188a to its off-normal po-
sition, thereby to complete an obvious circuit for
energizing in parallel the pilot lamps (85a, 163D,
tG8¢, ete., at the various control staticns on the
first fioor. The energization of these lamps
serves to provide an indication that the first floor
switeh 11 is busy. When the key 104q is actuated
to its off-normal position a circuit including the
- geries-connected pulsing springs of the transmit-
ting devices 181 is also completed for energizing
the pulsing relay R118. This relay, in operating,
cioses its contacts {if to complete an obvious
circuit for energizing the hold relay Ri208. The
relay ‘R1I28, upcn operating, closes its contacts
{21 to prepare a pulsing circuit having three
branches which respectively extend to the rotary
magnet 1686, the vertical magnet 181 and the op-~
erating magnet 203 of the minor switch 288. At
its contacts 122, the relay Ri20 completes an
obvious circuit for energizing the release relay
RI30. At its contacts 122, the relay Ri20-also

The energization of these particular pilot
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completes a circuit for energizing the transfer
relay RI58, this circuit extending from-ground
by way of the contactg 122, .the winding of RI58,
the wiper 20f and its engaged first contact, and
the resistor 207 to battery. The relay RI130, in
operating, opens its contacts 132 further to in-
terrupt the incomplete operating circuits for the
relay R230 and the release magnet 204, At its
centacts 131, the relay R{39 opens a point in the
circuit for energizing a selected one of the lamp
control relays R330, R340, etc. The relay RI50,
upcn operating, closes its contacts 163 further to
prepare the eircuit for transmitting pulses to the
magnet 282, At its contacts 152, the relay RI159:
opens a point in the circuit for transmitting
pulses to the vertical magnet {681. At its contacts
{5{, the relay Ri50 prepares a locking circuit for
itself. : ’

When the first digit “1” is dialed through oper-
aticn of the transmitting device {8ia provided-at
the station A. the shunt springs 183 are moved
into.engagement to complete a path in shunt with
the engaged springs of the key 1904a, and the puls-
ing springs 192 are opened and closed to transmit
an impulse to the relay R118. This relay, upon
restoring at the beginning of the open-~circuit pe-
ried of the impulse, opens its contacts 111 to in-
terrupt the operating circuit for the held relay
R128; and closes its contacts {2 to complete the
prepared circuit for energizing the transier relay
R148 in sevies with the operating magnet 203.
The latter circuit extends from ground by way
of the contacts 112,121 and 163k, the winding of
RI148, the contacts {58 and the winding of the
magnet 263 to batiery. When thus energized the
relay R148 operates and closes its contacts 143 to
prevare an alternative pulsing circuit which by-
passes the cff-normal contacts 163b and includes
the off-normal contacts i83a. At its confacts
{42, the relay R{40.opens a point in the circuit
for transmitting current pulses to the rotary mag-
pnet 188 and the wipe out relay R200 in parallel.
At its contacts 141, the relay R{140 completes the
ahové-mentioned - locking - circuit for -the relay
R 158, this circuit extending from ground by way
of the ccntacts 122, the winding of R 158, the con-
tacts 154, 141 and 222, and the windings of the
magnet {68 and the relay R218 in parallel to
battery. The relay R2(0 and the magnet 168 are
insufficiently energized in this circuit to operate.
~ The magnet 282, when energized in series with
the transfer relay Ri48, operates to advance the
wipers. 284 and 282 one step from the illustrated
normal positions thereof. When the wiper 281 is
thus moved off normal the initially traced oper-
ating circuit for-the transfer relay R158 is opened
at this wiper and its associated first contact.
Incident to the cperation of the wipers 201 and
299 to the first off-normal position, the off-nor-
mal sorings 205 are moved into engagement to
prepare the operating circuits for the reset relay
R228 and the release magnet 284, . :

As indicated above, at the end of the open-
cireuit period of the single impulse, the contacts
{92 .are engaged to recomplete the circuit for
energizing the pulsing relay R{{8. -Incident to
this operation the off-normal contacts 103 -are
disengaged, but without effect. The pulsing relay
R{ 18, upon reoperating, recompletes the operat-
ing circuit for the hold relay R128 and opens its
contacts 1{2 to deenergize the transfer relay
R148 and the magnet 283. The magnet 283, when
deenergized, retracts its operating. armature to
condition the associated ratchet and pawl mech-~
anism to advance the wipers 201 and 202 a second
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step. The relay Ri40, upon restoring, opens its:

contacts &l to: interrupt the above-traced lock-
ing circuit fcr the transfer relay R{50. The re-
lay R#50 now restores and:opensg its: contacts 154
further to interrupt this locking circuit. At its
contacts: £58;, the relay RI50 opens the above-
traced: circuit for transmitting current pulses: to
the magnet: 203, At its contacts 82, the relay
RI{50° prepares:. the circuit for energizing the

transfer relay RI40 in series with the vertical

magnet 161.

When the second digit “6” of the number
identifying the calling doctor is dialed: throusgh
operation of the transmitting device {0fa pro-
vided' at. the station A, the off-normal springs
103 are: again moved into engagement: and the
pulsing: springs 102 are opened: and closed six
times, so that six impulses are transmitted to
the pulsing relay Rfi0. At the bsaginning: of the
open-cireuit period: of the first impulse, the relay
RI'18: restores to open the operating ecircuit for
the: hold relay R{2) and to close the above-
mentioried: circuit for energizing the transfer re-
lay' RI40 in series with the vertical magnet I51.
The: latter circuit extends from ground by way
of the contacts {2, 121 and {%3b, the winding
of Rf40, the contacts 152, and the winding of
the vertical magnet 181 to battery. When thus
energized, the relay RI149 opens its contacts 142
to prevent current pulses from- being delivered
to the rotary magnet 168 and the wipe out relay
R219. At its contacts 142, the relay R140 re-
prepares the path for by-passing the off-normal
contdets {830 in' the pulsing circuit. The ver-
tical magnet 151, upon operating, functions to
elevate the wipers 261 to 268, inclusive, one step
in the vertical direction so' that they are posi-
tioned' opposite the first level of contacts in the
associated contact field. Incident to this vertical
motion of the wiper carriage structure, the off-
normal springs {§4 are operated inte engagement
to prepare the operating circuits for the reset
relay R230 and the release magnet 2984: the
off-normal springs (63b are disengaged to in-
terrupt the initially traced circuit for energizing
the transfer relay RI148 and the vertical magnet
161 in series; and the off-normal springs 153q
are'moved into engagement tc complete the pre-
pared path, including the contacts 143, for by-
passing the contacts 1623b in this circuit.
cordingly, the second and succeeding impulses
of the second digit are repeated to the series-
connected’ transfer relay R140 and vertical mag-
net 161 over a circuit which extends from
ground by way of the contacts 12, (21, 163¢q
and 143, the winding of R{48, the contacts 152,
and the winding of the magnet 181 to battery.
Due to the slow-to-release characteristics there-
of, the relays R120° and RI148 remain operated
throughout the second digit. Each time the ver-
tical magnet 61 is energized during this digit it
operates to elevate the wipers 28{ to 264, in-
clisive, an additicnal step. Accordingly, at the
end of the sixth and last impulse of the digit,
these wipers are left standing opposite the sixth
level of bank -contacts in the associated contact
field.

At the end' of the second digit, and during
the' inter-digit pause between the second and
third: digits, the pulsing relay R140 remains’ op-
erated" for a: sufficient time intervel to' permit
the' deenergization and release of the transfer
relay R148.. Thig relay, in: restoring, opens its
contacts 148 to interrupt: the above-traced puls~
ing: circuit. extending: through' its- own winding
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and. the winding of the vertical magnet- 161. At
its contacts 142, the relay RI40-further prepares
the eircuit: for energizing. the robary magnet 160
and- the: wipe out relay R240: in- parallel.

When the third: digit is- dialed through opera-
tion of the transmitting device: 18{a: provided at
the- station A, five impulses are tvansmitied to:
the- pulsing: relay R{18. This relay operates: to:
repeat the pulses to the parallel connected rotary
magnet. £80 and wipe out. relay R219 over a- cir-
cuit which: extends from ground by way of. the
contacts 42, 121, #83a, 142 and 222, and: the
windings of the magnet [80- and: the: wipe- out
relay R210 to battery. When energized over this
circuit at the beginning. of the third: digit, the
relay R210 gperates and opens its contacts: 241
to. interrupt the: prepared: circuit for energizing
the cut-off relay R229% in parallel with a selected
one of the common wipe out relays: Due to: its
slow-to-release clhigracteristic, the: wipe out re-
lay R210 remains operated throughout the third:
train of impulses transmitted torthe'rulsing relay
RI18. Each time the  rotary magnet (88 is en-
ergized: over the' pulsing circuit just traced; it
operates: to' rotate the wipers: 28 to. 264 in~-
clusive, one step: so: that at the conclusion of
the third digit these wipers engdge: the asso-
ciated fifth. contacts of the sixth level in.the:gs~
sociated’ contact banks. Thus the relay equip-
ment individual to the: display units: for the
doctor No.- 165 is: selected.. Incident to: the' first
rotary’ step of the wipers 231 to 254, ineclusivs;
the off-normal springs 286. are moved! into en-
gagement to preparé the circuit for energizing
the cut-off relay R220 in. parallel’ with the com-
mon wipe out relay R300

At- the end of the third and: finall dibjt, the
pulsing relay RI1? remains' operated to: ctuse
ihe' deenergization: and' release of the' wipe out
relay R218. The relay RZI8; in restoring, closes
its contacts 241 to'complete: the gbove-mentisned
circuit for energizing the relays R220  and BR300
in parallel. One branch: of thig circuit extends
from ground by way of the contacts 2{I, the
off-normal springs 205. and the winding of R®220
to battery. The'other brancl of this circuit ex~
tends from' ground by way’ of the contacts 211,
the off-normal springs-208; the: contacts 22t and
251, the wiper 281 and the engaged' sixty-fifth
contact of its' associated bank, and the winding
of R380 to battery. When thus energized the
relay R380 opens its contacts 301 to interrupt
a point in the common portion of the locking
circuits for the indicator lamp control relays
R330, R348, etc. In the present case; this op-
eration is without effect, but it will' be noted
that had any one of the indieator lamp control
relays been' operated; this control relay would
have been- released by the relay BR300 to cause
the- deenergization of the- associated: indicator
lamp:

Shortiy- following” the operation of the relay
RE30, the slow-to-operate ecut-off relay R%20
opens its contacts 221 to' cause the deenergiza-
tion' and’ release of the common wipe cut relay
RB89. The relay R288'now restores to reprepare
the Iocking_ circuits for the control relays indi-
vidual to the:indicator lamps' of the display unit
28 and’ to' the lamps of the other display' urits
individtial to the dottor No. 165: At its contacts
227, the'relay R220! opens-anothier point in the
previously traced circuit for transmitting current
pulses:to-the rotary magnet: (69 and the wipe out
relay R2¥0 in parallel. Following: the operation
of the: cut-offl relay R220 no' further operation of
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the apparatus occurs. tntil-the automatxc switch
{1 is released at the station A.

In order to release the switch 11, and mcxdent
thereto to cause the energization of the first floor
indicator lamp 233 in the display unit 28 and
the first floor lamps of the corresponding display
units of the other boards, the doctor No. 165 must
restore the key §84a to its normal position.
When this key is restored to-normal the pilot
lamps i65a, 1950 and 485¢c, and the pulsing relay
R0 are deenergized in-an obvious manner. ' In
restoring, the relay Ri 18 opens its contacts {11 to
deenergize the hold relay R{23, and cleses its con-
tacts 142 to prepare the above-mentioned-operat-
ing circuits for the reset relay R238 -and the re-
iease magnet 284, as well as & circuit for energiz-
ing the control relay R332 individually associated
with the first floor lamp 333. The hold relay
R129, upon restoring, opens its contacts 122 to
deenervxze the release relay Ri38. When the
latter relay restores-it closes its-contacts 132 to
complete the above-mentioned operating circuits
for the relays R220 and R38). These circults
commonly extend from ground by way of the
contacts 142 and ?32, and the off-normal springs
164 and 285 in parallel, to the conductor 234
wheze they divide, one thereof extending through
the winding of R220 to battery and the second
thereof .extending by way-of the contacts 28!,
131 241 and 253, the wiper 262 and its engaged
sixty-fitth contacts 18Eb of its associated con-
tant bhank, and the winding cf R233 to battery.
When thus energized the relay R332 locks to
ground over 2 path including the contacts 331,
312 and 304.. At its contacts 382, the relay R3320
completes an obvious circuit for energizing the
first fioor indicator lamp 2333. It will be noted
that varallel branches of the last-mentioned cir-
cuit extend to the first floor indicator lamps of
the display units which are provided at the other
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displey boards -to indicate the location of the

goctor No, 165,
uhorﬂy following the operation of the relay
. 7328, the slow-to-operate reset relay R230 oper-
2, s-and opens its contacts 23t to interrupt the
operating circuit for the relay R388. At its con-
tacts 232, the relay R228 completes the prepared
operating cirouit for the release magnet 204, this
cirenit . extending from ground by way of the

contacts 112 and {32, the parallel-connected off- *

nermal springs 164 and 208, the conductor "3‘3
the contacts 232, and the wi ndmg of 'the magnet
304 to battery. At its contacts 233, the relay R2 3’!
completes - an obv‘oas circuit for energizing the
releaze magnet
mechanism.  The magnet 254, upon operafing,
attracts its associated holding pawl to permit the
spring-biased wipers 204 and 282 to be returned
to normal.  Incident to the restoraticn of these
winers to their rospective nomal positions, the
off-normal ings 288 are disengaged to inter-
1upL one hranch of the circuit over which the
set relay R239.is energized. The release mag-
*m’r 182, upon overating, attracts its associated
2 pawl to permit the wivers 281 to 264,
m."luswe to be returned to rotary and vertical
normal in the usual manner. Incident to-the
relepse of the Strowger switching mechanism, the
_rotary off-normal springs 208 are disengaged fo
deenerzize the cut-off relay R2208; the vertical
off-normal springs {184 are disengaged to decner-
gize the reset relay R288; the vertical off-rormal
contacts 82z are dissngaged; and the v
off-normal contacts 163b are moved into enzage
ment. - Thus the Strowger switching mechan sm

182 of the Strowger switching -

ot
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relay R3N0.
- opens its contacts 332 to deenergize the first floor

‘tacts 365b for a short time interval.

5

is fully restored to normal. Following the release

- of the two relays R220 and R238, the .control

equipment of the switch 11 is completely released
and thls switch. is prepared to handle another

.call.

It w111 be undezstood from the above explana-

"tion that, following the eperatlons just described,

the first floor lamp 333 of the illustrated display
board 25 and the corresponding lamps of the
other display boards are energized to indicate

‘that the doctor Ne, 166 may be located on the

first. floor. of .the hospital. If; after making
routine calls or discharging other duties on this
floor, .the doctor No. 165 proceeds to the second
floor, he may, by dialing his identification num-
ber at one of the second floor control stations,
wipe out the indication displayed by the display
unit 26 and the corresponding units of the other
display boards, and reset these units to display
an indication that he may now be located on the
second floor of the hospital. In this regard it
will be noted that, incident to the operation of
the second floor switch {2 under the control of
the calling second floor station, the wipers of
this switch are posmoned on the sixty-fifth con-
tacts of the associated contact banks. Moreover, -
1mmec"ately after the third digit “5” is dialed
at the calling second floor control station, the
wipe out relay of. the switch 12 operates to im-
press ground potential upon the contacts 38%c
for a short interval, and thus energize the com-
mon wine oub relay R288. The manner in which

this is accomplished will be clearly apparent from

the forezoing explanation with reference to the
first floor switch (4. In operating, the wipe out
relay R390 opens.its contacts 881 to interrupt the
locking circuit for the control relay R229. The
relay R330 now restores -and. opens its contacts
as8{ further to interrupt its own locking circuit.
Thus the relay R338 is prevented from reoperat-
ing in response to the release of the wipe out
In restoring, the relay R330 also
222
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indicator lamp of the.display unit 28 and the

_corresponding lamps of the other display boards.
~Thus the -indications displayed by the display

units individual to the doctor No. 165 are wiped
out.

Upon: concluding the dialing operation at the
second floor control station in use, the. doctor

. No. 165 may release the second floor switch {2

by restoring the hold key. of the second floor
station in use to normal. Incident to the release
of the switch [2, the release relay thereof func-
tions to impress ground potential upon the con-
When this
contact is grounded the control relay R240 indi-

_vidual to. the second floor indicator lamp 2334 is
~energized in an chbvious circuit.

In- operating,
the relay R348 locks to ground over a path in-
cluding the contacts 34, 312 and 381, and closes
its- contacts 342 to complete a circuit for ener-

- gizing the second floor lamp 334 in parallel with

70

the: corresponding lamps of the other display
boards. - Thus a new indication is sef up in each
of the display units individual to the doctor No.
165, which conveys the information that this doc-

- tor may be located on the second floor of the
. hospitsl.

It will be understood from the above
explanation that ag the doctor No. 165 proceeds
from. floor to floor cf the hospital he may, by

- dialing his identification -number at a control

75

station on each floor, reset the display units pro-
vided for his use, so that accurate information
is given at all times as to his location.
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If the doctor No. 165 proceeds to a ward or
floor where he will be occupied with ‘duties from
which he does not wish to be disturbed, he may
wipe -out the indications -displayed by the display
units provided for his use, without resetting these
display units to provide a new floor indication.
For example, the doctor may be occupied for a
time with duties in “surgery,” in which case he
will not wish to be disturbed. In order to wipe
oub the existing indications displayed by ‘the units
provided for his use, the doctor No. 165 may -dial
the number “665” at any one of the control sta-
tions provided in the hospital. Assuming that
this number is dialed at the first floor station A,
for example, the first floor switch {1 is utilized
in wiping out the existing indication. In this
case the wipers 201 and 202 of the minor switch
200 are positioned to engage their associated sev-
enth contacts at the end of the first digit of

six impulses dialed at the station A. With the :

wiper 201 in this position, a circuit including
the resistor 287 is completed for energizing ‘the
clear -out relay R240. Aside ‘from the operation
of the relay R249, the manner in which the relay

equipment individual to the -display unit 28 and =

the corresponding units of the other bhoards is
-selected and the operated control relay, such, for
example, as the relay R340, is released, to wipe
out the display of the existing indication, is exact-
ly the same as described above,
fleor switch 11 is restored to normal in response
to the release of the hold key {04z in the exact
manner previously explained. In this case, how-
ever, the relay R249 is held operated until after
the reset relay R230 is-caused to operate, in the
manner explained above. Accordingly, the pre-
veiously traced circuit for energizing the first
floor control relay R230 is not completed. More
generally stated, the release of the switch {1 is
effected -without completing a circuit for energiz-
ing -one of the control relays R330, R340, etc.,
individual to the indicator lamps of the display
unit 26 and the corresponding units of the other
display boards. Thus no new ‘indications are
posted in these units.
ing the release of the first floor switéh 11, the
-clear out relay R240 is deenergized and restores
incident to the release of the minor switch 200.
Otherwise the release of the switch 11 is effected
in‘the exact:manner:described ghove,

If a :docbor, in :attempting to change or wipe
out the indications displayed by the display units
provided for ‘his ‘use, proceeds ‘to dial hig iden-
tification mumber at one of the control stations

without #first operating the hold key provided at :

this station, the automatic flocr:switch associated
with 'the control station in use is released at the
end-of .each digit and the pilot Tamp at the con-
trol station in use is intermittently energized as
the -digits are digled. Thus if ‘the calling device
0la at the station A is actuated before the hold
key [78a ‘is operated to ‘its off-normal position,
the shunt springs 103 are closed as the dial of
the device 1@lae is moved off normal and are
opened when this dial is returned to normal.
During the peried when these contact springs
are :closed, the -pilot lamps 185a, 105b, 195¢, etc.,
and ‘the relays RI40, R120, R130, Ri40 and RI50
are -all energized ‘in the manner previously ex-
plained. Moreover, 'the wipers of the minor
switch 238 may ‘be moved off normal under the
-control of the magnet 203, threugh operation of
‘the pulsing -springs (02, during the period when
the off-normal springs 183 are closed. ‘When,
however, these off-normal springs are opened, the

Also, the first 3

It will be noted that dur- .
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lamps 165a, 185D and 105¢ and the relays R110,
R120, RI30, RI40 and RI58 are -all deenergized
and restore. Incident to the release of the relay
R 130, the wiper 262 is connected to ground at
the confacts 112 in the manner previously de-
'scribed, but, under the conditions stated, the wip-
ers 261 to 264, inclusive, are at normal so that
the application -of ground potential to the wiper
‘262 is without effect. In releasing, the relay R130
@also completes the cperating circuit for the reset
relay R230. The reset relay, upon operating,
completes the prepared operating circuit for the
release magnets 204 and 162. The operation of
the magnet 162 is without effect. The magnet
204, upon operating, permits the wipers 201 and
202 of the minor switch 280 to be restored to
nermal, in the manner described above, at which
time the off-normal springs 285 are disengaged
to deenergize the reset relay R239. “Thusthe first
floor switch 44 is fully released and the pilot

lamps 486 -are deenergized immediately after the

first digit is dialed at the station A. Fach time
the transmitting device 181¢a is again actuated the
overations just described are repeated, so that
the pilot Tamps 105 are intermittently energized.
The flashing -of the lamp 105¢ serves to inform
the doctor using the control station A that the
hcld key 108%a should be operated to its off-nor-
mal position and that the dialing operation
should be :started over.

Each time s doctor leaveg the hospital he is
expected ‘to comply with hospital regulations by
operating 'his assigned “out” key at the lohby
station 10, -for the purpose of wiping out any
indications which may be displayed by the dis-
play units provided for his use on the display
boards. ‘Thus, if ‘the control relay R380 of the
display unit "26 ‘is-operated, for example, and the
doctor 'No. 185 leaves the hospital, he is expected
to actuate the “out” key 165d when he passes the
lobby station :10. When 'this key is momentarily
operated to its off-normal position the contacts
165d are opened o dmterrupt the locking circuit
for the relay R810, the circuit for energizing the
pilot Jamp 165e and ‘the circuit for energizing
the parallel-connected pilot lamps 165, ete., of
the various display units individual to the doctor
Mo. 165. "The deenergization of the pilot lamps
165e, 1654, etc., indicates that the doctor No. 165
is no’longer on the premises. Incident to the re-
lease of the relay R310, the contacts 311 are
opened Turther to interrupt the circuits just con-
sidered, whereby the pilot lamps and the relay
R310 are prevented from operating when the
“out” ‘key is released. At its contacts 312, the
relay R310, upon restoring, interrupts the lock-
ing circuit for the operated relay R393. The
relay R399 now restores to deenergize the indi-
cator lamp 339 and the corresponding lamps of
the other ‘display boards. Thus all indications
are wiped-outin the display units provided for the
use of the doctor No. 165,

The manner in which thes other doctors at-
tached to the staff of the hospital, and for whose
use display units are provided on the display
boards, may control the display units individual
thereto from the lobby station {0, or any one
of the control stations of the system, will readily
be apparent ‘from the preceding explanation.
In this regard, however, it is pointed out that for
selecting purposes the display units -are divided
into two groups of one hundred sets each. With
this arrangement, when the wipers of the
Strowger switching mechanism embodied in any
of the automatic floor switches are operated to




2,330,355

any particular position, two sets of display units
individual to two different doctors are selected.
In order to determine which of the two selected
sets of units is to be controlled, wiper switching
relays are provided in éach of the automatic floor
switches. Thus the first floor switch I{ includes
a, switching relay R250 which is controlled in ac-
cordance with the position of the wipers of the
minor switch 200 at the end of a first digit trans-
mitted to the switch 1. With this arrangement,
if the doctor No. 265, for example, operates the
transmitting device 10{a to transmit the three
digits of his identification number o the asso-
ciated fioor switch {1, the wipers of the minor
switch 280 are positioned to engage their -asso-
ciated third contacts at the end of ‘the first digit
of two impulses. Immediately the wiper 202 en-
gages its third contact an obvious circuit is com-
pleted for energizing the switching relay R250.

This relay, in operating; opens its contacts 251 ¢

and 258 to interrupt the previously described cir-
cuits over which the relays individual to the doc-

tor No. 165 are controlled. At its contacts 282

and 254, the relay R250 prepares circuits extend-

ing through the wipers 263 and 264, over which ¢

the relays individual to the calling doctor No. 265
may be controlled in a manner clearly apparent
from the preceding explanation. Aside from the
operation of the switching relay R253, the wipe
out -of the indications displayed by the display
unit 29 and the corresponding units of the other
display boards and the resetting of these units to
display first floor indications is effected in the
exact manner described above.  In this regard

it will be noted that the switching relay R250 is ¢

deenergized and restores in response to the re-
lease of the minor switch 288 during the release
‘of the automatic floor switch 11. S

In the event a doctor, such, for example, as
the doctor No. 265, having display units in the
second group, desires to -wipe oub indications
displayed by these units without resetting the
units to display new indications, & first digit com-
prising seven impulses is dialed at the control
station from which the wipe out is to be effected.
- Assuming that the station A 'is used by the
doctor No. 265 for this purpose, the wipers 281
and 202 are operated to engage ftheir associated
eighth contacts after the first digit of seven im-
pulses is dialed at-the station A. With the wiper
20! engaging its associated eighth contact, the
clear out relay R240 is operated to maintain
the reset control circuits open, in the manner pre-
viously described. With the wiper 202 engaging
its associated eighth contact, the wiper switch~
ing relay R250 is energized so that the circuit for
energizing the common wipe out relay R300 in-
dividual to the doctor No. 165 is held open at-the
contacts 25{, and the circuit for energizing the
common wipe out relay individual to the doctor
No. 265 is prepared at the contacts 252. Thus it
will be apparent that with the wipers 263 and 264
engaging the contacts 265a and 268D, and the two
relays R240 and R250 operated, the indications
displayed by the display units individual to the
doctor No. 265 will be wiped out and no new
indications will be displayed thereby incident to
the release of the automatic floor switeh 11,

Although the invention has been explainad
with reference to a system for indicating the
location of doctors attached to the staff of a
large hospital, it will be understood that the sys-
tem may also be used in industrial and other
organizations to indicate the location of -other
objects, both animate ‘and inanimate, in zoned

7

areas which are not necessarialy different floors
of a building. ' 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 a
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confinad area. - In such case the master or lobby
station may be located at the gatehouse or en-
trance zone of the 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
manufacturing requirements. In order generi-
cally to: designate such persons or movable ob-
iects, the locations of which are to be indicated,
such persons or objects have been termed “sub-
jects” in the following portions of the speci-
fication. . .

While there has: been described what is at
present considered to be the preferred embodi-
ment of the invention; it will be understocd. that -
various modifications may be made therein, and
it is contemplated. to cover in the appended
claims ali 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
a plurality -of subjects which may be located in
different zones of a plural zone area, a display
board in said area including display units indi-
vidually corresponding to said subjects, a control
station including signal transmitting means op-
erative to transmit signals designating different
ones of said units; each of said units being desig-
nated by two different signals, automatic switch-
ing means operative to select one of said units
when either of the two signals designating said
one unit is transmitted thereto from said con-
trol station, a device controlled by the transmit-
ted signal and having two settings respectively
corresponding to the two signals designating said
one unit, means operative to wipe out an indica-
tion previously displayed by said one unit in re-
sponse o the selection of said one unit by sald
switching means, means operative incident to the
release of said switching means for causing said
one unit to display an indication of the zone
wherein the subject corresponding to said one
unit - may be located, and means contrelled by
said device for .preventing the operation of said
last-named means when said device is cperated
to a predetermined one of its two settings in re-
sponse to the signal transmitted to said switch-
ing means. E '

2. In g2 system for indicating the location of
s, plurality of subjects which may be located in
different zones of a plural zone area, a display
hoard-in said area including display ‘units indi-
vidually corresponding to.said subjects, a control

- station including signal transmitting means op-

erative to transmit signals designating different
ones of said units; each of said units being desig-
nated by two signals of different character, auto-
matic switching means operative to select one of
said units when either of the two signals desig-
neting said one unit is transmitted thereto from
said station, means operative in response to the
selection of said one unit by said switching means
for wiping out an indication previously displayed
by said one unit, means operative incident to the
release of said switching means for causing said
one Unit to display an' indication of the zone
wherein the subject corresponding to said - one
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anit:may ibe docated, :and means .selectively con-
trolled in :accordance with the.character of 'the
«signal transmitted -to :said switching means for
preventing the operation of :said last-named
means.

3. In a system for indicating the location of
a plurality of subjects which may be located in
different :zones of a plural zone area, a display
board in said area including display units indi-
vidually corresponding to said subjects, a control
station including signal transmitting means cp-
erative to transmit signals designating diersnt
ones of said units, automatic switching means
operative to select one .of said units when the
-signal designating said one .unit is transmitted
thereto from said station, means operative in
response to the selection of ‘said one unit by said
-switching means for wiping out an indication
previously displayed by said unit, and means op-
erative incident -to the release of said switching
-means for causing said one unit to display an
. ‘indication of the zone wherein the subject corre-
sponding to said one unit may be located.

4. In a system for indicating the location of a
plurality of subjects which may be located in
different zones -of :a plural zone -arca, display
boards individual to said zones:and each includ-
ing-display units individual to said subjects, con-
trol ;stations individual to .said zcnes :and each
including signal transmitting means operative to
transmit signals -designating the different sub-
jects, each .of said subjects ‘being designatsd by
two signals-of |different character, and automatic
selector switches individual to said zones and
each operative to select the display units corre-
sponding to any one-of said subjects when either
of .the two signals designating said one subject
is transmitted thereto, each of said switches in-
cluding means for causing each of the selected
units to wipe out any indication previously -dis-
Jplayed thereby and to display an indication of
the zene in-which the associated control station
is located and means selectively controlled in
.accordance with the -character of the signal
transmitted thereto for limiting the operation cf
said last-named means to the wipe out of indi-
cations previously displayed by the selected units.

5. Ina system for indicating the location of a
plurality of subjects which may be located in
different zones of a plural zone .ares, display
boards individual to said zones end each includ-
ing display units individual to said subjects, con-
trol stations individual to said zones and each

including signal transmitting means operative _

to transmit signals designating the different sub-
jects, -each .of said subjects being designated by
twe signals cf different character, automatic
selector switches individual to said zones and
each operative to select the display units corre-
sponding to any one of said subjects when either
of the two signals designating said one subject
is transmitted thereto, means operative incident
to the selection of the units corresponding to
one of said subjects by one of said switches for
wiping ‘out the indications previously displayed
by the selected unifs, means operative incident
to the release of said one switch for causing the
selected units %o -display an indication of the
zone in which the control station corresponding
to said one switch is located, and means selec-
tively controlled in accordance with the char-
acter of the signal transmitted to said one switch
for preventing :the operation of said last-named
means.

o
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5. In a-systemfor:-indlicating the:location of a
plurality -of subjects ‘which may be located in
different zones of .a plural zone :area, display
boards individual to said zones and-each includ-
ing cisplay units individual to said subjects, con-
trol stations individual to :said zones, automatic

-selector switches individual ‘to -said zones and

each - contrellable from the associated control
station to select the display units corresponding
to any one of said subjects, means:operative in-
-cident ‘to the -selection of the units correspond-
ing o -one of :said subjects for wiping out the

Aindications previously displayed by -the selected

units, and ‘means operative incident to the re-
lease of said-one switch for causing the selected
units:-to-display an indication of the zone wherein

the control -station corresponding to said one

switch islocated.

7. In a system for.indicating the location of a
plurality -of subjects which may -he located in
different zones of a plural zone area, display
boards individual to said zones and each includ-
ing display -units individual .to said subjects,
contrsl stations individual to -said zones, relay

‘netwoerks-individual to said subjects .and .each

cperative ‘when seized from -any -one of said sta-

‘tions to wipe out the indications previously .dis-

played by the corresponding units, means in-
cluding automatic selector switches individual
to said zones for seizing said relay networks from
said stations, and relays individual to .said
switches for effecting the operation of selected
units to display an indication of the location of

‘the control station from which each .selected

reley network is seized.

€. In.a system for indicating the location of a
plurality of .persons who may be located in differ-
ent zones of a plural zone area :and who enter

said area through an entrance zone,  display

boards individual to at least a portion of said

zones and each -including display -units individ-

ually corresponding to said persons, means in-
cluding automatic selector switches individual to
sald stations and adapted to be controlled from
the respective corresponding stations for .select-

ing the units corresponding to any person and

for :setting the selected units to :display indica-
tions of the zone wherein the person.correspond-

ing to the selected units may be located, an

entrance station in said entrance zone and in-
cluding control switches individually correspond-
ing to said persons, and means individually con-
trolled by said control switches for rendering the
cerresponding -display units controllable from

-5aid control stations and for.controlling the cor-

responding units ‘to display indications that the
corresponding persons are in said area.

9. In a system for indicating the location of
a plurality of persons who may be located in
different zones of a plural zone area and who
enter said area through an -entrance zone, dis-
play boards individual to at least a portion of said
zones and each including display units individ-
ually corresponding to said persons, means in-
cluding automatic selector switches individual to
said stations and. adapted to be controled from
the respective corresponding stations for select-
ing the .units corresponding to any person .and
for setting the selected units to display indica-
tions of the zone wherein the person correspond-
ing to the selected units may be located, an
entrance station in said entrance zone and in-
cluding control switches individually correspond-
ing to said persons, and means individually con-
trolled by said .control switches for wiping out




indications displayed by the corresponding dis-
play units. . o ,

10. In a system for indicating the location of
a plurality of persons who may be located in
different zones of a:plural zone area and who
enter said area through an entrance zone, display
boards individual to at least a portion of said
zones, and each including display units indi-
vadually corresponding to said persons, means
including automatic selector switches individual
to said stations and adapted to be controlled from
the respective corresponding stations for select-
ing the units corresponding to any person and

for setting the selected unmits to display indica-.
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tions of the zone wherein the person correspond- -
ing to the selected units may be located, an en-
trance station in said entrance zone and includ- -
ing “in” and “out” control switches individually
corresponding to-said persons, and means indi-
vidually controlled by said “in” switches for ren-
dering the corresponding units.controllable from

_said control stations and for controiling the-cor-

responding units to display indications that the
corresponding persons are in. said area, said
last-named means being individually -controlled
by the corresponding “out” switches to wipe out
indications displayed by the corresponding units.
HARRY E. HERSHEY.




