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3,209,324
ELEVATOR TROUBLE REPORTING SYSTEM
Lew H. Diamond, Massapequa, and Herbert Jacoby,
Bronx, N.Y., assignors to Otis Elevator '‘Company, New
York, N.Y., a cerporation of New Ji ersey
Filed Aug. 15, 1962, Ser. No. 217,022
5 Claims., (Cl. 340—19)

This invention relates to apparatus for improving the
operation of elevator systems and more particularly re-
lates to a supervisory system for the reporting of troubles
experienced on such systems.

Although the invention is applicable to any type of
control system, it is especially adaptable for use in con-
junction with modern elevator installations. In such in-
stallations, it is highly desirable that shutdown periods for
a car or a bank of cars due to some fault in the system be
kept to 2 minimum.

Heretofore it has been customary to provide in a cen-
tralized location apparatus using lights to indicate which
cars are in service, their direction of travel, their loca-
tion at any instant, whether any one of them is being
delayed excessively and other similar information. Be.
cause this information was customarily used by the ele-
vator starter the apparatus became known as a starter’s
indicator panel. Apparatus in accordance with the in-
vention hereof may be used to supplant this panel.

It has heretofore also been known to associate with
a bank of elevators apparatus having a plurality of pre-
recorded messages which, upon the occurrence of a hap-
pening unusual or undesirable in its character, may be
reproduced in the car or cars in question. These usually
have been used for the purpose of instructing the pas-
sengers to avoid certain actions, or, in the case of trouble,
to reassure the passengers that assistance will so be forth-
coming.

The general object of this invention is to provide for
a plural elevator installation or group of such installa-
tions a system which will insure that a report of a fault
or of a safety device operation will immediately be
‘brought to the attention of persons charged with the duty
of maintaining the elevators in proper operating condi-
tion. Such persons may be building attendants, such as
employees of the owner of the elevators or may be em-
ployees of a separate company which has for a fee under-
taken to keep the elevators in proper operating condition
and to render assistance with a minimum of delay if any
operating difficulty should develop. In this latter instance
the servicing company’s representative may be centrally
but remotely located with respect to a number of in-
stallations that are to be serviced. In accordance with
the invention the trouble reports are delivered to this re-
mote location in such manner that each report is given
free from interference from other reports and commands
individual attention.

It is a further object of the invention to provide repeti-
tive reports of a fault or of a safety device operation
until such fault is corrected or until such safety device
is restored to its non-operated condition.

Another object of the invention is to provide a plu-
rality of reporting devices connected to a single announc-
ing system wherein each reporting device .contains a va-
riety of pre-recorded vocal messages.

Another object of the invention is to permit the asso-
ciation of a plurality of reporting devices with a single
announcing system in an arrangement such that each
device has access to the announcing system but only one
device can transmit at a time.

Another object of the invention is to provide a plu-
rality of reporting devices, each containing a variety of
vocal messages, connected to a single announcing system
through a scanning device and selection switches wherein
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the same reporting device will be allowed to transmit
another message after it has completed a first message
or another reporting device will be allowed to transmit a
message after a first reporting device has completed a
message.,

Various other objects and features of the invention will
be understood from the explanation which follows when
read in conjunction with the drawing, in which:

FIGURE 1 is a schematic representation of a double
track tape recording machine connected to an announcing
system.

FIGURE 2 is a straight wiring diagram showing the
circuits of fault reporting relay coils and the ‘solenoid
of the tape recorder clutch.

FIGURE 3 is a simplified schematic wiring diagram
of the scanning unit for a three bank installation.

FIGURE 4 is a simplified schematic wiring diagram of
the circuits employed in advancing one of the stepping
switches utilized in the invention.

FIGURE 5 is a straight wiring diagram of the circuits
employed in one elevator installation for initiating the
operation of an announcing system for a group of such
elevator installations.

FIGURE 6 is a simplified schematic representation of
the announcing system for a group of elevator installa-
tions.

The coils of the electromagnetic switches shown on the
drawing are designated as follows:

A~—First machine lock-in relay
B—Second machine lock-in relay
C—Third machine lock-in relay
D—First stepping switch relay
E—Second stepping switch relay
FR—Fault reporting relay
TDR~—Time delay relay
FL—Fault light relay
FLX—Auxiliary fault light relay
FM-—Memory fault relay

Throughout the description, these reference letters will
be applied to the coils of these switches; with reference
numerals appended thereto they will be applied to the
contacts of these switches; with the lower case letters
a, b and ¢ appended thereto, they will differentiate be-
tween the three banks of elevators a, b and c.

The contacts of the switches are illustrated for the de-
energized condition of their coil. The contacts desig-
nated as CSD, CBS, AB and DD with reference numerals
and lower case letters appended thereto are associated
with relays which are actuated as a result of faults or
safety device operations occurring on a single elevator
car, thus these contacts are shown individually for each
car. The contacts designated as DT and HBS with refer-
ence numerals appended thereto are associated with relays
that are common to a bank of elevator cars, of which
cars a, b and c are representative. The operating cir-
cuits for the coils of these relays are not shown—it being
understood they may be included in any one of a number
of well known control systems—it being only mecessary
that the coil of the relay be energized when the fault
occurs.

Resistors are designated generally as R, rectifiers as
RE, tubes as T, capacitors as Q, amplifiers as A, mag-
netic pickup heads as P.

In FIGURE 1 there is shown the equipment of one
reporting unit. Endless double track tape 2 is driven by
a drum 3 connected to A.C. motor 1 by shaft 4 and sole-
noid clutch 5. Magnetic pickup head PAa for the mes-
sage and indexing signal pickup head PIa are positioned
adjacent their respective signal tracks 6 and 7, shown as
dotted lines on tape 2. PAaq is connected through lock-in
relay contact A4 and audio amplifier AA to the announc-
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ing system 8 which may be a reproducing device such
as a loud speaker. Pla is connected through indexing
amplifier Ala to coil D of the first stepping switch relay
and thence to ground. Time Delay Relay TDR for bank
a provides a predetermined time for the electron tubes T1
etc. (FIG. 3) to become conductive before drive motor
1 is connected to tape drive drum 3, It is to be noted
that the apparatus of FIGURE 1 is associated with one
bank @ of several elevators. Thus for a three bank re-
porting system the equipment of FIG. 1 would be used
in ftriplicate.

FIGURE 2 shows a “straight” diagram of the circuits
including the coils FRa, FRb and FRc of the three fault
reporting relays-—it being understood that one such relay
is associated with each fault reporting machine. In ad-
dition there is shown the circuit of coil SNa for the sole-
noid clutch 5 (FIG. 1). For purposes of simplicity FIG.
2 has been shown as appropriate for three banks, or three
elevators for that matter, for which four messages for
individual cars are provided and two messages that are
common to the operation of all of the cars are provided.
Thus coil FRa is actuated by any one of four contacts
that are individual to car a or bank a (depending upon
whether machine ¢ is individual to one elevator or a bank
of several elevators) and by contacts DT2 and HBS2
which are associated with faults that are common to a,
‘b and ¢ cars. In one preferred tested embodiment of
the - invention each fault reporting relay coil was asso-
ciated with a bank of six elevators. It responded to ac-
tuation of any of 26 contacts—there being four for each
car and two for the bank or group control. For pur-
poses of simplicity it will be assumed that each coil FRa
ete. is associated with only a single elévator instead of a
bank of such cars. The contacts shown are on switches
or relays that are repsonsive to malfunctions as follows:

Individual to each car

CBS—Failure of the power supply for car Buttons
CSD—Failure of a car to move when it should be moving
(car shut down)
DD—Excessive delay in closing of car Door
AB—Operation of Emergency Switch
Common to all cars (group of bank failure)
HBS—Failure of power supply to Hall Buttons
DT—Failure of the dispatching mechanism

~ FIGURE 3 shows a schematic representation of the
scanning unit 12 uvtilized to connect an appropriate one
of the tape machines to the audio amplifier AA and the
announcing system of FIGURE 1 at the time a message
is to be transmitted from such machine.

As predetermined conditions for which messages are
t0 be transmitted from the tape machines are encountered,
the FR4 contacts corresponding to the car on which the
fault exists close and a suitable D.C. power supply 13
will produce the designated voltages at its outputs. Gas
tubes T1, T2 and T3 are in a chain circuit and fire in
sequence, each firing of a succeeding tube causing the pre-
ceding tube to be extinguished, as will be explained. Step-
ping switch brushes 14, 16 and 18 cooperate with their
respective stepping switch contacts 15, 17 and 19, respec-
tively to connect the coil A, B or C in the cathode cir-
cuit of tubes T1, T2 or T3 to ground. This effects the
connection of the proper reporting unit to the common
audio system (FIG. 1). . :

"~ FIGURE 4 shows the “straight” diagram of the cir-
cuitry used to advance a stepping switch for one contact
to another as the indexing signals are delivered from the
“hottom” track of the tape associated with that switch.
These signals are of two types, a short one between in-
termediate andio messages and a long one at the “end of
tape” between the end of what is designated the final
audio message and the beginning of what is designated
the first audio message. It is to be understood there will
be as maty equipments per FIG. 4 as there are reporting
units in the system. Stepping switch coil S5 causes the
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brush 14, 16 or 18 to advance one contact each time the
coil is energized and returns to its deenergized condition.
Contacts designated 20, 21 and 22 are “homing” contacts
located on stepping switch. Contact 26 is closed when
the stepping switch is at the position designated as “home,”
i.e., the position corresponding to the first audio message
on the tape. At all other positions, contact 20 is open.
Contacts 21 and 22 are open when the stepping switch
is at the “home” position and are closed at all other posi-
tions of the switch. These contacts 2@, 21 and 22 func-
tion in the described manner in order to enable the long
indexing signal located immediately subsequent the final
andio message on the tape to advance the stepping switch
to its “home” position after the final audio message on
the tape has been transmitted.

FIGURE 5 shows the circuit of the coils of relay FM
and FLX and gas discharge tube T4. The coil of relay
BM is energized by a making contact FRS of any fault
relay of the elevator bank represented by cars a, b and c.
The coil FLX is similarly energized but only for the in-
terval of time during which tube T4 is conducting.

FIGURE 6 shows a simplified announcing system for
delivering the amplified audio messages to a remotely lo-
cated central office containing loud speaker 25 electrically
connected to rotary switch 27, lamp MF1, relay FL, gas
discharge tube T5 and its associated circuit components,
and button 26. Telephone line 24 is provided over which
are delivered to the remotely located central office a direct
current potential, a 60 cycle alternating current potential
and the amplified audio messages from the reporting unit.

The operation of the system may be better understood
if it is assumed that the stepping switch brushes are in
the positions as shown in FIGURES 1 and 3 that this is
the “home” position and that the doors on car a do not
close within the predetermined maximum time that has
This fault will be indi-
cated by the closing of contacts DDla (FIG. 3) and
DD2a (FIG. 2). Contact DD1a closes without immedi-
ate effect. Contact DD2a closes to complete a circuit
for the coil FRa of the fault reporting relay for car a
thereby operating said relay. In FIGURE 1 contacts
FR1g and FR2a close and connect the tape drive motor
and the coil of time delay relay TDRa across the A.C.
source through contacts FR1a, said motor, coil TDRa,
closed contacts A3, FR2aq, C1, Bl and A1. In FIGURE
4 contact FR3a closes causing energization of coil Ea of
the second stepping switch relay through closed contacts
FR3a, 20, Dla and the coil. Operation of this relay
causes opening of contact Ela and closing of contacts
F24 and E3q without immediate effect. At the same time
capacitor Q4 is charged through closed contacts FR3a,
20, Dla and resistor R17. Contact FR4a closes in FIG-
URE 3 and causes D.C. power supply unit 13 to deliver
the designated voliages at its output.

When 240 volt positive potential is applied to neon
tube N1 through resistor R1 it conducts and raises the
potential of the control grid of tube T1 to a value that
causes this tube also to conduct. Conduction in tube
T1 raises the potential across resistor R11 and capacitor
Q1 to a value which closes the “gate” through rectifier
RE3 and raises the potential of tube T2 to a point where
it conducts. It should be noted that had fault contact
DT1 been closed this low resistance path to ground
would have prevented the buildup of firing voltage on
the following grid and T2 would not have fired. This,
however, is not the assumed condition. As tube T2
begins to conduct, and charge capacitor Q2 the anode
voltage drops to substantially the potential drop across
that tube. Tubes T1 and T2 are in parallel and this
decreased voltage appears at the anode of T1. How-
ever, capacitor Q1 has a charge equal to the original
anode voltage less the tube drop of T1 and this now
raises the cathode of T1 to a point where that tube
ceases conduction. Again, assuming that no “ground”
connection exists on the coil B through brush 16, and
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contact 17 of stepping switch 2 and fault contact’ CSD1
of elevator “b” (or bank “b” if we are considering banks
of elevators) the potential of capacitor Q2 will rise to
a point closing the “gate” through rectifier RE6 and
tube T3 will be forced to conduction. This process is
repeated until tube T1 again conducts to repeat the cycle.
When, however, one of the stepping switches moves to a
position corresponding to a fault, the buildup of volt-
age across capacitor Q is arrested and the stepping is
temporarily halted to permit the message to be given as
will be explained. Simultaneously with the above de-
scribed action contacts FR1a and FR2a closed in FIG-
URE 1 the tape drive motor started and current began
to flow through coil TDRa of the time delay relay. After
its time delay this relay closes to engage contact TDR1a
(FIG. 2) in the circuit of coil SNa of the solenoid
actuated cluich § of FIG. 1. This starts the tape drive
3 to move tape 2 past reproducing heads PAa and Pla.
With the stepping switch, hereinafter designated, step-
ping switch I, represented by brush 14 and contact 15,
in the position shown, ie. with the brush on contact
DTCI, the tape 2 is positioned such that the beginning
of the “Dispatching” Failure Message corresponding to
the condition represented by contacts DT1 and DT2 is
next to pass under head PAa. As the tape continues to
move, this message is picked up; however, it is not re-
produced because contact A4 is open in the circuit to
amplifier AA. At the end of the Dispatch Failure Mes-
sage the short indexing signal on track 7 in position
between it and the next fault message passes under head
Pla. This signal is picked up and amplified in amplier
Ala before energizing coil Da to actuate the contacts
associated with it to cause the stepping switch to step.

Contact Dla opens in the circuit of coil Ea (FIG. 4)
* thereby interrupting the circuit through it, however, the
charge on capacitor Q4 is sufficient to retain the coil
in ‘its energized state for the period of time that relay
Da is energized by the short indexing signal. Contact
D2a closes to complete the circuit for the coil SSa of
stepping switch I through: closed contacts FR3a, E3a,
D2q and E2a. The indexing signal being of short dura-
tion, coil Da soon is deenergized with the result that
contact' D2a opens and contact D1a closes. When con-
tact Dla closes, coil Ea is again energized by the cur-
rent passing through closed contacts FR34, E32 and Dia
and capacitor Q4 is recharged. When contact D24 opens,
the circuit of coil SSz of stepping switch I is openéd
causing stepping switch I to advance its brush 14 one
position. This advance from the “home” position causes
contact 20 to open, without immediate result, it being
bypassed by closed contact E3a, and contacts 21 and 22
to close, also without result at this time. Brush 14
moves to contact HBCla as the audio message corre-
sponding to this position of stepping switch I next passes
under head PAa. This message and all audio messages lo-
cated on the tape at a position intermediate this posi-
tion and the position corresponding to the audio mes-
sage that will report that the doors have been prevented
from closing passes under head PAa without being trans-
mitted because contact A4 remains open. Between each
one of these messages a short indexing signal is picked
up by indexing head PIa and causes repeated operations
of relay Da thereby causing stepping switch I to ad-
vance one position for each such energization and de-
energization, as has previously been described.

This operation continues until stepping switch I is
advanced to the position where brush 14 is located on
“contact DDClg. At this time, the audio message cor-
responding to this position of the stepping switch will
next pass under head PAa. This audio message is the
one that will report the doors are being prevenied from
closing and thus it must now be transmitted.

During this time the scanning unit 12 has been re-
petitively stepping by firing and extinguishing its tubes T1,
T2, and T3 as has been described. In one tested em-
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bodiment using General Elec. Co. type GL-5727 thy-
ratron tubes, resistors R11, R12 and R13 each of 10,000
ohms and .5 mf. capacitors for Q1, Q2 and Q3 a suf-
ficiently rapid repetition rate was secured such that each
stepping switch was scanned several times while its
brush rested on each individual comtact. As brush 14
comes to rest on contact DDCla and before the be-
ginning of the audio message corresponding to that
position of stepping switch I has been picked up by
head PAaq, tube T1 conducts again and energizes the coil
A which is now in a parallel path with capacitors Q1
and resistor R11. The circuit of this parallel path is
from cathode of T1, through RE2, coil A, brush 14,
contact DDClg and closed contact DDl1g to ground.
This completed circuit allows sufficient current to pass
through the coil A to cause it to be energized and the
relay to be operated. At the same time the parallel
path produced by the completed circuit reduces the ef-
fective resistance from cathode to ground sufficiently to
prevent capacitor Q1 from charging to its previously
mentioned value. The potential across Q1 due to this
charge is insufficient to close the RE3 gate and insuf-
ficient to fire tube T2, thus tube T1 is not extinguished.
The scanning unit remains locked in this condition as
long as the completed circuit through the coil A provides
a path to ground in parallel with capacitor Q1 and re-
sistor R11. The operation of relay A causes contacts
Al and A3 (FIG. 1) to open and contacts A2 and A4
to close. The opening of contacts Al and A3 prevents
the tape drive motors of other reporting machines in
the system to be emergized. Contacts A2 and A4 in
closing continue the drive for this “A” machine and con-
nect its head PAa to the reproducing network.

Assume that while machine A is so connected a
fault now occurs in the power supply to the car buttons
of car b thereby causing the control circuit for car b,
not shown, to close its contacts CBS1b, CBS2b and
CBS3b. CBS1b and CBSb close without immediate effect;
however, the closing of CBS2b causes energization of
coil FRb to cause operation of that fault reporting re-
lay. This relay closes its contacts FR1b, FR2b, FR3D
and FR4b. The closing of contacts FR1b and FR2b pre-
pares a circuit for the energization of the tape drive
motor of the B tape recorder associated with car » and
the coil TDRb (not shown) in the same manner as the
tape drive motor and coil TDRa shown in FIGURE 1
were energized. In closing FR3b prepares a circuit for
the energization of the stepping switch coil SSb of the
stepping switch I associated with car b in a manner
similar to that previously explained in connection with
FIGURE 4. Contact PR4b when closed provides a sec-
ond circuit for energization of the scanning unit 12 after
it is released from its present locked position. It can be
assumed that stepping switch II has been advanced, in
the manner described for stepping switch I, to the posi-
tion as shown in FIGURE 3 and that the audio message

- corresponding to this position of stepping switch II will

next pass under head PAb in the circuit corresponding
to FIG. 1 for the B machine,

Upon the completion of the Door Delay message in-
dexing head Pla picks up its long “end of tape” indexing
signal. As previously explained, this signal is substantial-
ly four times the length of the intermediate indexing
signals—and this is of sufficient duration to hold contacts
Dla (FIG. 4) open long enough for capacitor Q4 to
dissipate its charge through coil Ea to a point below its
“hold in” value. As contacts Ela close there is estab-
lished a circuit for coil SSa of the stepping switch to
return it to its home position. This circuit extends from
B+ over contacts 21 and D3 in parallel, contacts 22,
Elg, interrupting spring contact 23 and coil SSa. As
is well known concerning stepping switches, contact 23
opens each time coil SSa is energized to cause repeated
stepping of the switch to reach its home position, at
which point homing contact 20 closes and contacts 21
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and 22 open. Contacts D1d are opened by this time as
the end of tape indexing signal is of about 1 second
duration. Thus, the stepping switch stops on its home
position ready to start a new stepping operation to close
it contacts D1CI1, HBC1 etc. in the same order as the
progression of messages on the tape occurs.

Also, as stepping switch I advances for the first time
under this just described automatic stepping procedure,
brush 14 is disengaged from confact DDCla thereby dis-
connecting coil A from ground and deenergizing the
A reporting relay. When this occurs, contact A2 opens,
disconnecting the tape drive motor of the A machine
associated with car a. Contacts Al and A3 close re-
storing the circuits for the tape drive motors for ma-
chines 5 and c. As brush 14 leaves contact DDCia
the parallel path around capacitor Q1 is interrupted and
the voltage across R11 rises sufficiently to fire tube T2.
This restarts the scanning unit to operating in the pre-
viously described manner.

As there now exists uncleared troubles on both the a
and b elevator banks and coils FRa and FRb of the fault
‘reporting relays are energized, A.C. power is supplied to
the tape drive motors and coils TDRa and TDRb (not
shown) of the two machines. Both motors are clutched
to their tape drive drums 3 to start movement of tapes
past their respective heads. It will be recalled that ele-
vator or bank b has its own FIG. 1 and FIG. 4 equip-
ment though it is not shown in the drawing. Therefore,
as the tape of the B machine moves the first message
(car shutdown) under message head PAb it is not re-
produced because the head is not connected to the ampli-
- fier—the circuit being open at contacts B4, The follow-
ing indexing signal causes stepping switch II to move its
brush 16 to contact CBC1 where it encounters ground
potential through now closed contacts CBS1b. In the
manner previously described for machine A, this places
coil B of the reporting relay for B machine in a circuit
to ground in parallel with resistor Ri2 and capacitor Q2
with the result that the scanner again stops stepping and
the reporting apparatus for the B machine is connected
to the announcing system.

At the conclusion of the B machine report the system
renews its stepping and scanning operation until it again
stops at the position corresponding to the Door Delayed
Message of machine A—after the giving of which the
process is repeated until the troubles are cleared or the
system is deactivated.

Although the foregoing has described the message re-
production branch of the system as an amplifier and loud
speaker arrangement for purposes of simplicity such an
arrangement need not necessarily be used. If it is de-
sired to associate a number of such reporting systems
from a group of installations in different buildings to a
reproductions center at one central office, the following

- type of arrangement may be used.

‘Assume that several reporting systems of the type de-
scribed herein are furnished, one in each of several sepa-
rate buildings, to report fault conditions on the elevators
of such buildings. Although in the previous description
only a limited number of faults were indicated as being
detectible it is to be understood that in each of such
buildings it is possible to measure as many faults on as
many elevators as may be desired, each one of the fault
messages being transmitted over one reproducing device
such as a loud speaker to inform the building personnel
of the existence of such condition. Moreover, in order

. to ‘have such information reported to service or main-
tenance people located at some remote point central to
many buildings containing such systems, it is desirable
to employ an announcing system such as is shown in
FIGURES 5 and 6 utilizing a telephone line from each
building so reporting to the remote central point.

Assume that the andio message reporting that the doors
of car a were being prevented from closing is to be trans-
mitted to the remote central point. When fault reporting

8

relay FRa is energized, as previously described, contact
FR54 (FIG. 5) closes to energize coil FM of the memory

- relay causing contact FM1 to close. This completes the
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circuit for a suitable D.C. voltage signal to be transmitted
over telephone lines 24 (FIG. 6) to the central office
where it lights lamp MF1, the memory fault light for
that building. This lamp when lighted informs an at-
tendant at the central office of the continued existence
of a fault in that building. It remains lighted until all
fault conditions in that building have been remedied.
Contacts FR5a, in closing, complete a circuit for

.charging capacitor Q5 through resistor R18. This creates

a transient pulse which through rectifier RE13 and re-
sistors R22, R23 momentarily raises the grid of thyratron
T4 sufficiently to initiate conduction. As T4 begins to
conduct capacitor Q8, previously charged through re-
sistor R21, now discharges through coil FLX of the aux-
iliary fault light relay and the tube, thereby operating

.that relay. When the charge on Q8 is sufficiently reduced,

the tube is extinguished, since the voltage drop across
resistor R21 and coil FLX reduces the voltage across
tube T4 to a value less than its sustaining value. Relay
FLX is then deenergized and capacitor Q8 is again
charged through resistor R21 to the value of the D.C.
supply. Contact FLX1 is closed momentarily to connect
a source of 60 cycle alternating current to line 24 for
transmission to the central office, the signal being a
magnitude sufficient to cause about one milliwatt of
power to appear across the 600 ohm termination point
load. This signal energizes the coil FL of the fault
light relay at the central office, closing contact FL1 to
impress a suitable D.C. voltage on the control grid of
gas discharge tube T5. Direct voltage B+ is impressed
on the anode of tube T5. It is of such magnitude that
it will not alone cause tube T5 to conduct but when com-
bined with a suitable grid voltage will cause conduction
and will maintain conduction after the grid voltage is
removed. Tube T3 is individual to a building, as is
memory fault light MF1. Thus, when the 60 cycle

) altern‘qting current signal from a building causes the
" fault light tube T5 for that building to conduct and glow

the central office attendant is informed that a trouble
report from the indicated building is about to be trans-
mitted. By manipulation of rotary switch 27 the loud
speaker 25 may be connected to the telephone line 24
from the building corresponding to such tube. After
receiving such information the attendant, by pressing
button 26, places a low resistance parallel path around
tube T5 to drop the potential at its anode to a value
incapable of maintaining the tube conducting.

The short duration of the 60 cycle signal and the
ability to extinguish tube T5 provides a means whereby
a later occurring fault in that same building informs the
attendant of such occurrence by refiring tube T5, whether
or not the first measured condition has been corrected.
Thus when the hereinbefore mentioned fault on car b
is measured and relay FRb is energized, contact FR5b
in closing causes another 60 cycle signal to be transmitted
in the previously described manner. This signal then
refires tube T3 and thus informs the attendant that an-
other measured condition is being reported from the
building corresponding to the glowing tube.

Although the invention has been described. as being
incorporated in a trouble reporting system using a leased
wire circuit from each building to the centrally located

~trouble report receiving office it should be appreciated

that this is not a necessary arrangement as any other

. form of transmission path will serve equally well. Thus,

70

75

if desired, the actuation of the fault reporting relay FR
for any trouble reporting unit may be caused to actuate
an automatic dialing unit to connect the reporting build-
ing to the report receiving office using the apparatus
shown in FIGS. 5 and 6 or any desired equivalent of it
of which a number are known to those versed in the
communication art.
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As the practice of the described invention lends itself
to the optional use of variations of the described appa-
ratus it is to be understood that the preceding description
is to be taken as being explanatory and not as being
limiting in its nature.

What is claimed is:

1. In an elevator system, including a plurality of ele-
vators arranged in first and second groups of several ele-
vators each, an arrangement for reporting automatically
the occurrence of faulty operation of any of said elevators
said arrangement comprising first and second -sources of
prerecorded fault messages associated Tespectively with
said first and second groups, each said source containing
a plurality of messages arranged sequentially and individ-
ual to each elevator of that group, means individual to
each elevator and responsive to faulty operation of that
elevator for producing an indicia of such faulty opera-
tion, message reproducing means individual to said first
and second groups of elevators, means responsive to the
operation of any of said indicia producing means for pro-
gressively scanning each such indicia producing means to
select one producing such indicia and to halt said scan-
ning operation, means responsive to said selection to
activate said message reproducing means associated with
the group of elevators containing said operated indicia
producing means at the start of reproduction of the pre-
recorded message corresponding to the fault to be reported
and for deactivating said reproducing means at the con-
clusion of that message, said scanning means thereafter
being operative to select other such operated indicia
means of either bank of elevators and to cause reproduc-
tion of the prerecorded message individual to such indicia
means,

2. A trouble reporting system for use with a plurality
of elevators arranged in two or more groups of several
elevators per group, said system comprising a plurality of
trouble indicia producing means individual to each ele-
vator, one such means for each trouble to be reported,
a source of prerecorded messages, individual to each
group of elevators, each said source containing a plurality
of messages one each of which corresponds to a different
one of said trouble indicia producing means, normally
inactive message reproducing means individual to each
source of messages, scanning mearis operative in Tesponse
to activation of any of said indicia producing means to
progressively sample each such indicia means and to se-
lect therefrom the first encountered activated one, said

* scanning means in response to such selection thereafter
halting further sampling operations, means responsive to
said selection for activating the message reproducing
means of the group containing the selected indicia means
and for preventing the activation of the remaining message
reproducing means at a time corresponding to the start
of reproduction of the message individual to the activated
indicia means, and means responsive to the conclusion of
said reproduced message for returning said reproducing
means to its inactivated state, for again making possible
the activation of any one of the message reproducing
means and for resuming the scanning of said indicia pro-
ducing means to again select an activated one for repro-
duction of the prerecorded message associated with it,

3. A reporting system transmitting to a remote loca-
tion vocal messages pertaining to measured predetermined
conditions in a control system, said reporting system com-
prising; a reproducing device; double track endless tape
recorders storing a plurality of vocal messages on the first
track of each of the tapes of said recorders for delivery
to said reproducing device upon measurement of said pre-
determined conditions; stepping switches selecting for
delivery to said reproducing device the proper vocal mes-
sages corresponding to the measured predetermined con-
ditions; indexing signals stored on the second track of said
double track endless tapes located to follow each vocal
message on said first track advancing said stepping
switches; and a scanning unit operable during the con-
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tinued existence of a measured predetermined condition
to scan progressively said predetermined conditions until
it ‘encounters a measured ‘one of said conditions where-
upon it ceases scanning and operates to lock-in the connec-
tion of the tape recorder storing the vocal message corre-
sponding to the measured one of said conditions encoun-
tered to said reproducing device ‘at the time said tape re-
corder is to deliver that vocal message and to lock-out the
connection to said reproducing device of all other tape
recorders of said reporting system, said scanning unit being
responsive to said stepping switch being advanced by the
indexing signal at the conclusion of ‘a “delivered message
for resuming scanning,

4. Means for reporting measured predetermined condi-
tions in a system at a remote location, said means com-
prising; an audio amplifier and loud speaker; double track
tape recording machines each including message repro-
duction means and storing a plurality of prerecorded mes-
sages on the first of said tracks and a plurality of prere-
corded indexing signals on the second of said tracks, said
indexing signals on the said second track being interme-
diate said prerecorded messages on said first track; motors
for driving each of said tape recording machines; stepping
switches, one for each of said recording machines, each of
said stepping switches being operable by said indexing
signals stored on its corresponding tape recording ma-
chines and having a brush for electrical engagement with
a plurality of contact points each of said contact points
corresponding 1o one of said plurality of prerecorded
messages; a scanning device operable upon the occurrence
of measured predetermined conditions selecting a tape
recording machine for connection to said audio amplifier
and loud speaker enabling said tape recording machine
to transmit a prerecorded vocal nessage corresponding
to a measured predetermined condition, whereby upon the
measurement of a predetermined condition for which a
message has been stored upon a tape recording machine,
said tape recording machine is driven by energization of
its motor, said indexing signal stored upon the second
track of said driven machine causing advancement of the
brush of said stepping switch corresponding to said driven
machine until the contact corresponding to said measured
condition is engaged by said brush thereby causing said
scanning unit to cease operating and to complete the con-
nection of the audio amplifier and loud speaker to the
driven tape recording machine so that the predetermined
measured condition may be reported by delivery of the
prerecorded vocal message to said audio amplifier and
loud speaker,

5. A system for reporting to a central office troubles
experienced on a plurality of groups of elevators installed
in a number of diverse buildings said system comprising
a plirality of trouble indicia producing means individual
to each elevator in each of said buildings one such indicia,
means for each trouble that is to be reported on each ele-
vator, a source of prerecorded messages individual to each
group of elevators in each building, each said source
containing a plurality of messages one each of which corre-
sponds to a different one of said trouble indicia producing
means, normally inactive message reproducing means in-
dividual to each source of messages, scanning means com-
mon to the groups of elevators in any individual building
said scanning means being operative in response to activa-
tion of any of said indicia producing means in that bujld-
ing progressively to sample each such indicia means and to
select therefrom the first encountered activated one, said
scanning means in response to such selection thereafter
halting further sampling operations, means responsive to
said selection for activating the message reproducing
means of the group containing the selected indicia means
and for preventing the activation of the remaining message
reproducing means of that building at a time correspond-
ing to the start of reproduction of the message individual
to the activated indicia means, a communication path be-
tween each diverse building location and said centra] office,
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means responsive to the activation of said indicia produc-
ing means and effective to connect said reproducing means
to said communication path individual to the reporting
‘office, means Tesponsive to said activated indicia means for
impressing on said communication path a first signal in-
dicative of the activated state of said indicia means and
also momentarily impressing upon said communication
path a second signal indicative of the operation of said
indicia producing means, visual indicating means individ-
pal to each reporting building at said central office said
means being activated by said first signal as long as any
indicia means is activated at said reporting building and

o 2.991,448

12
2 second visual indicating means at said central office
responsive to the momentary second signal impressed by
the activation of said indicia producing means as an in-
dication that a trouble report is being impressed upon

5 said communication path.

References Cited by the Examiner
UNITED STATES PATENTS
7/61 Diamond et al. ——oceeen 340—19

NEIL C. READ, Primary Examiner.




