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EMERGENCY MANAGEMENT SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation of U.S. patent
application Ser. No. 11/502,484 filed Aug. 10, 2006 (now US
Pub. No. US/2007/0043585 A1) and U.S. patent application
Ser. No. 11/893,897 filed Aug. 18, 2007, which is a division of
application Ser. No. 10/460,458, filed Jun. 11, 2003 (now
U.S. Pat. No. 7,277,752). This present application claims
benefit of priority from U.S. Provisional Application Ser. No.
60/709,078, filed Aug. 17, 2005. This application is also
related to U.S. patent application Ser. No. 10/460,458, pub-
lished on Dec. 18, 2003 as U.S. Patent Publication No.
US/2003/0233129. The disclosure of U.S. Pat. No. 7,277,752
is incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] U.S. patent application Ser. No. 10/460,458 (here-
inafter, “Ser. No. 10/460,458”) discloses a System for Car-
diac Resuscitation. Said system allows a remotely located
“medical professional” (MP), such as a licensed physician, to
resuscitate the victim of a cardiac arrest. In one preferred
embodiment of the invention, the MP can view the victim’s
ECG and make a decision about whether a defibrillation
shock is advisable. If the shock is advisable, the MP causes
the delivery of the shock. A bystander (referred to in the
application as an “enabler” (EN)) functions to:

[0003] a) notify the central station of the event by pressing
a button on the remotely located defibrillator (referred to in
the application as the “portable unit” (PU));

[0004] b) provide the MP with information, if any is avail-
able, about details of the victim’s medical history and/or the
events immediately preceding the collapse;

[0005] c) move the PU to the victim’s side;

[0006] d) remove any portion of the victim’s clothing
deemed necessary by the MP, under the guidance of the MP;
[0007] ) attach one or more electrode pads to the victim’s
chest, under the guidance of the MP; and

[0008] ) if necessary, perform chest compression, under
the guidance of the MP.

[0009] The MP functions include:

[0010] a) analyzing the heart rhythm (or causing it to be
analyzed) displayed by the electrocardiogram;

[0011] b) thereafter deciding on whether defibrillation,
pacing, or neither is called for;

[0012] c) if defibrillation is called for, deciding on the
details of the shock and its administration;

[0013] d)ifpacingis called fordeciding on the details of the
pacing and its administration;

[0014] e)deciding if CPR is called for; and, ifit is, deciding
on when it should be administered, instructing the EN in its
administration, and monitoring the performance of the EN
and the response of the victim;

[0015] ) contacting the “911” emergency team nearest to
the victim;

[0016] g) accessing any available victim medical records;
including those containing victim “advanced directives,” i.e.
a statement of the procedures and methods allowed by the
victim in the event of a medical emergency;

[0017] h)accessing any necessary databases, including vic-
tim implanted devices, and pharmacologic information;
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[0018] 1) participating in a decision to terminate therapy in
the case of a futile effort;

[0019] j)advising emergency medical personnel when they
arrive on-scene; and

[0020] k)maintaining the emergency equipment at both the
CS end and the RCD unit end.

Abbreviations and Nomenclature:

[0021]
figures:

[0022] RCD™ is a trademark of Jeffrey A. Matos for a
“remotely controlled defibrillator unit”. An RCD unit
which includes the portable unit (PU) described in Ser.
No. 10/460,458 and may also include the stationary unit
(SU) described in Ser. No. 10/460,458 which cooperates
with the PU. For brevity this RCD unit will be some-
times called simply “RCD”, but it will be remembered
that “RCD” stands for “RCD™ unit”

[0023] mCS refers to master central station;

[0024] pCS refers to peripheral central station;

[0025] mMP refers to master medical professional, a
medical professional located in the master central sta-
tion; and

[0026] pMP refers to peripheral medical professional, a
medical professional located in the peripheral central
station.

[0027] NA refers to network administrator, a person who
may a) serve to match an emergency call from an RCD to
an MP, and/or b) may perform various non-matchmak-
ing tasks including scheduling, software and hardware
management and system monitoring.

[0028] the plural version of any of the aforementioned
defined terms is formed by simply adding a lower case
‘s’ Thus “peripheral central stations” is indicated by
“pCSs.”

[0029] Not infrequently, pMP and pCS are used nearly
interchangeably in the text which follows. Although, as indi-
cated above, they have distinct definitions, the statement that
information flows from RCD unit to pCS is intended to mean
the same as stating that information flows from this unit to
pMP.

[0030] “RCD unit” in the current application may refer to
the same device(s) as either the PU or the PU-SU combination
in Ser. No. 10/460,458.

[0031] Theword “computer” is, at times, used interchange-
ably with pCS, and, when used as such is intended to indicate
any adequately equipped computational device (including
laptop computers, desktops, palm-sized devices, trio-type
devices or cellular “telephone”). “Adequately equipped”
implies having adequate user interface features, and contain-
ing and having the capability of running appropriate network-
ing software.

[0032] The male gender has been selected to refer to all
personnel, such as MPs, enablers, etc., with the understanding
that such selection is arbitrary and in no way indicates a
preference or implies a difference in ability to perform tasks
as compound to the female gender.

[0033] Theterms “911” or*“9-1-1"" and emergency medical
teams are generally used interchangeably.

In the text hereinbelow and in the accompanying

SUMMARY OF THE INVENTION

[0034] Thepresent invention concerns improvements to the
system and method disclosed in the aforementioned pub-
lished U.S. patent application Ser. No. 10/460,458.
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[0035] 1) A system and method for displaying all vital
central station information and controls on a single screen,
e.g. a laptop, “trio,” or “palm-pilot,” or even a smaller screen
such as that of a cellular phone; Alternatively, the information
may be displayed on the visor of a helmet or a windshield or
other “heads-up” display.

[0036] 2) System and method for linking pCSs to the mCS.
[0037] 3) A system and method for operating the system
disclosed in Ser. No. 10/460,458, without MPs in the mCS.
The mCS contains one or more network administrators, who
do not make and/or execute medical decisions.

[0038] 4) A system and method for operating the system
disclosed in Ser. No. 10/460,458 without any mCS.

[0039] 5) A method for automatic call allocation using the
systems and methods indicated above.

[0040] 6) Systems and methods of linking an RCD unit to
an arrest sensor.

[0041] 7)A system and method of maintaining an RCD unit
in a motor vehicle.

[0042] 8) A system and method of linking an RCD unit to a
vehicle communications system.

[0043] 9) A system and method of linking an RCD unit to a
CS through anetwork of either: a) non-vehicle-based SUs, b)
vehicle-based SUs/vehicle communication systems, or c)
non-vehicle-based SUs and vehicle-based SUs/vehicle com-
munication systems.

[0044] 10) System and method of using RCD with a chest
compression device.

[0045] 11) System and method for using the network of
RCD units and MPs for disaster monitoring and management.
[0046] 12) Method of monitoring and treating hospital
patients, “rehab” (rehabilitation center/program) patients,
out-of-hospital emergency patients, patients with non-car-
diac implanted devices and impaired drivers using RCD units,
modified RCD units and MPs.

[0047] For a full understanding of the present invention,
reference should now be made to the following detailed
description of the preferred embodiments of the invention as
illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF DRAWINGS

[0048] FIG. 1A shows a pMP display Screen with a Single
Menu.
[0049] FIG. 1B shows a pMP display Screen with Four
Views.
[0050] FIG. 2A shows a block diagram of the Peripheral

Central Station.

[0051] FIG. 2B shows a block diagram of the RCD unit.
[0052] FIG. 3A shows a block diagram of the system of
architecture with Victims linked to pMPs through mCS.
[0053] FIG. 3B shows a block diagram of a system of
architecture 1 with internet linkages.

[0054] FIG. 4 shows a block diagram of the architecture
with Victims linked to pMPs without going through mCS.
[0055] FIG. 5A shows a block diagram of the system archi-
tecture with RF links. Either all T/R, «—T/R,, signals go
through the mCS (architecture 1) or some T/R,,«<—T/R,
signals go directly from T/R,, to T/R, (architecture II).
[0056] FIG. 5B shows a block diagram of the system archi-
tecture with RF links. Either all T/R,,«<~—T/R,, signals go
through the network administrator (architecture I) or some
T/R,,«<—T/R, signals go directly from T/R,, to T/R , (archi-
tecture I1).
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[0057] FIG. 6A shows a block diagram of a third type of
system architecture. No master central station and no network
administrator. Signals are transmitted via a private commu-
nications network, the internet or a telephone network.
[0058] FIG. 6B shows a block diagram of the third system
architecture III with internet links.

[0059] FIG. 6C shows a block diagram of the third system
architecture with RF links.

[0060] FIG. 7A shows a block diagram of the Network of
peripheral Medical Professionals.

[0061] FIG. 7B shows a block diagram of the Network of
networks of peripheral Medical Professionals.

[0062] FIG. 8 shows a block diagram of the Incoming call
processing by centralized MP assignment system.

[0063] FIG. 9 shows a List updating and alert generation by
centralized MP assignment system

[0064] FIG. 10A shows a Red alert processing by central-
ized MP assignment system.

[0065] FIG. 10B shows an Orange alert processing by cen-
tralized MP assignment system.

[0066] FIG. 10C shows a Yellow alert processing by cen-
tralized MP assignment system.

[0067] FIG. 11 shows a Level One network administrator
screen.
[0068] FIG. 12 shows a Level Two network administrator
screen.
[0069] FIG. 13 shows a Possible handshake protocol

among networked peripheral central stations.

[0070] FIG. 14 shows an Incoming call and list processing
by non-centralized, peripheral network-based MP assign-
ment system.

[0071] FIG. 15 shows a List updating by non-centralized
peripheral network-based MP assignment system.

[0072] FIG. 16 shows an Alert generation by non-central-
ized peripheral network-based MP assignment system.
[0073] FIG. 17 shows a Red, orange, yellow alert process-
ing by non-centralized peripheral network-based MP net-
work

[0074] FIG. 18 shows a Peripheral MP network control
screen.

[0075] FIG. 19A shows a Leadless implantable arrest sen-
SOr.

[0076] FIG. 19B shows an Implantable arrest sensor with
leads.

[0077] FIG. 19C shows a Wearable arrest sensor.

[0078] FIG. 19D shows a Belt-based device for sensing

ECG and respiration.

[0079] FIG. 19E shows a Microphone devices for sensing
change in respiratory status and/or for using ambient conver-
sation as inhibitory input and devices for processing this
information.

[0080] FIG. 19F shows a Gyroscope device for sensing
sudden change in body attitude.

[0081] FIG. 19G shows a Fluid based device for sensing
change in body attitude.

[0082] FIG. 19H shows a Ground proximity sensor for
sensing victim’s body.

[0083] FIG. 191 shows a Camera for sensing victim fall
and/or change in cardiac and/or respiratory status and devices
for processing this information.

[0084] FIG. 19J shows a Polarized light emitter and sensor
for detecting change in attitude of victim’s body.

[0085] FIG. 20 shows an Arrest Sensor Signal Processing.
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[0086] FIG. 21 shows an Arrest Sensor Monitoring and
Treatment Screen.

[0087] FIG. 22 shows an RCD unit in a motor vehicle.
[0088] FIG. 23 shows a CPR device at perimeter of motor
vehicle applying chest compression to victim.

[0089] FIG.24A shows a Network of mobile and stationary
SUs linking PU and CS, at (early) time, t,.

[0090] FIG.24B shows a Network of mobile and stationary
SUs linking PU and CS, at (later) time, t,.

[0091] FIG.25A shows a Biplane CPR device, frontal view.
[0092] FIG. 25B shows a Biplane CPR device, oblique
elevational view.

[0093] FIG.25C shows a Biplane CPR device, frontal view,
asymmetric plane dimensions.

[0094] FIG. 26A shows a Triangular CPR device, frontal
view.

[0095] FIG. 26B shows a Triangular CPR device, oblique
elevational view.

[0096] FIG. 26C shows a Triangular CPR device, frontal
view, asymmetric plane dimensions.

[0097] FIG. 26D shows a Triangular CPR device, oblique
elevational view, variation with central positioning rod.
[0098] FIG. 26E shows a Triangular CPR device, central
rod support detail.

[0099] FIG.27A shows a Rectangular CPR Box, unfolded.
[0100] FIG. 27B shows a Rectangular CPR Box, folded,
frontal view.

[0101] FIG. 27C shows a Rectangular CPR Box, folded,
top view.

[0102] FIG. 27D shows a Rectangular CPR Box, folded,
rear view.

[0103] FIG. 27E shows a Rectangular CPR box, L-shaped
support detail.

[0104] FIG. 27F shows a Rectangular CPR box, type-I
triangular support detail.

[0105] FIG. 27G shows a Rectangular CPR box, type-II
triangular support detail.

[0106] FIG. 27H shows a Rectangular CPR box, type-II1
triangular support detail.

[0107] FIG.271shows a Rectangular CPR Box, assembled.
[0108] FIG. 27] shows a Detail of possible chest compres-
sion mechanism.

[0109] FIG. 28A shows a Triangular CPR Box, unfolded.
[0110] FIG. 28B shows a Triangular CPR Box, folded,
frontal view.

[0111] FIG. 28C shows a Triangular CPR Box, folded, top
View.

[0112] FIG. 28D shows a Triangular CPR Box, partially
assembled, oblique elevational view.

[0113] FIG. 28E shows a Triangular CPR Box, assembled,
with right side partially cut away, oblique elevational view.
[0114] FIG. 28F shows a Triangular CPR Box, assembled,
side view.

[0115] FIG. 29A shows a Vehicular CPR device and resus-
citation device.

[0116] FIG. 29B shows a Suction cup-type vehicle immo-
bilizing device.

[0117] FIG.29C shows a Corkscrew-type vehicle immobi-
lizing device.

[0118] FIG. 30 shows a Vehicular CPR device control
screen.

[0119] FIG. 31 shows a Compression/Ventilation control
screen for CPR device.
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[0120] FIG. 32 shows a Remote Unit for Disaster Monitor-
ing, hardware.

[0121] FIG. 33 shows a Disaster monitoring screen.
[0122] FIG. 34 shows a Central Station screen array, disas-
ter management.

[0123] FIG. 35 shows a Hospital/Rehab patient monitor-
ing/managemernt screen.

[0124] FIG. 36 shows an EMT monitoring/management
screen.

[0125] FIG. 37 shows a Master Central Station control
panel for implanted blood pressure, diabetes, nervous system
and infusion devices; hospital and rehab patients, EMT cases,
solo and home victims; impaired drivers, disaster manage-
ment and network administration.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0126] The preferred embodiments of the present invention
will now be described with reference to FIGS. 1-37 of the
drawings. Identical elements in the various figures are desig-
nated with the same reference numerals.

Overview of Inventions (FIGS. 1-18)

[0127] The advantages of “decentralizing” the central sta-
tions are:

1) Big cost savings. No need to have a large collection of 24/7
people all in one place. Less overhead (the building, etc), or,
in the case of no central station, much less overhead.

2) Ability to bring people on-line during busy times. They
would be paid an “on call” lesser salary when not actually
working. Another potentially big cost savings.

3) The ability to use and/or partner with an existing call center
which may or may not have medical sophistication but could
be usable in terms of its hardware and for a screening and/or
routing functions (see below).

[0128] Two ways of presenting an overview of the structure
of a system which decentralizes central station function arein
terms of a) functionality and b) connectivity.

[0129] The “functionality” approach considers a number of
formats, each with a progressively more limited role for the
master central station (mCS):

[0130] a) The mCS handles all calls. This is discussed in
Ser. No. 10/460,458;

[0131] b) The mCS handles some calls, and when it’s
capacity is exceeded, peripheral central stations (pCSs)
are commanded to be available for service. This is dis-
cussed in Approach 1, below;

[0132] c¢) The pCSs are part of the call handling
approach, even when the mCS is not “saturated” with
volume. This is discussed in Approach 2, below;

[0133] d) The mCS handles no arrest management, but
has a number of support functions including the screen-
ing of calls, assignment of calls to pCSs, etc. (See list of
5-6 functions under “Approach 2,” below.). This is dis-
cussed in Approach 2, below;

[0134] e) The mCS handles nothing but call routing/
matchmaking: i.e. making sure that each incoming call
is assigrned to an available pMP. This is discussed in
Approach 2, below;

[0135] ) There is no mCS. The system of RCDs and
pMPs handles routing, staffing etc. This is presented in
Approach 3, below.
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[0136] The connectivity approach considers the nature of
the connections among each of a) the RCDs, b) the pCSs, and
¢) the mCS [if any]. Connections are considered in terms of a)
the components which are connected, and b) the medium
over/through which the connection takes place.

[0137] The broad connectivity formats are:

[0138] a) All RCD-pCS communication passes through
the mCS;
[0139] b) The RCD initially contacts the mCS. The mCS

then assigns an available pCS. The RCD then contacts
and communicates directly with the assigned pCS (or
the assigned pCS contacts and communicates directly
with the RCD).
[0140] c) There is no mCS. The RCD finds an on-duty
pCS.
[0141] Connections may be made using:

[0142] a) one or more public telephone companies;
[0143] b) radiofrequency/wireless technology;
[0144] c) the internet;

[0145] d) a private communications network;
[0146] e) combinations of the above.

[0147] Approach (1): Peripheral Central Stations are only
for Overflow

[0148] The Master Central Station (mCS) handles arrests
and Peripheral Central Stations (pCSs) may be brought on
line for either overflow cases which the mCS is not adequately
staffed to handle, or in the event that there is an equipment
failure involving the mCS.

[0149] Approach (1): Shown in FIGS. 3A and 3B. All por-
tions of any call from a RCD to a pCS go through the master
central station. This is shown in FIG. 57 of Ser. No. 10/460,
458, and is discussed in the associated detailed description
paragraphs 2382-2390 of Ser. No. 10/460,458 and claims
173-178 of Ser. No. 10/460,458.

[0150] Approach (1B): Shown in FIGS. 4, 5A and 5B. The
call initially goes to the mCS. Next the mCS provides the
RCD with an address (either internet, cell phone number or
private communications network) for a pCS, and/or provides
the pCS with the RCD address. This is followed by a com-
munications link between RCD and pCS which does not “go
through” the mCS.

[0151] Approach (2): Peripheral CSs are not just for Over-
flow

[0152] Shown in the same figures as Approaches (1A) and
(1B).

[0153] Peripheral CSs (pCSs) are not just for overflow dur-
ing busy times or equipment failures at the mCS (Approach
(1) uses the peripheral CSs only for overflow and equipment
failure). Most or all of the arrest management would be
handled by solo medical professionals, “sMPs” using desk-
tops, laptops, palm devices or even cell phones. (All sMPs are
peripheral MPs, 1.e. pMPs.) There would be a Master Central
Station whose functions include one or more of:

[0154] (a) screening calls (i.e. non-arrests do not get passed
on to pCSs);

[0155] (b) the assignment of a particular call to a particular
CS;

[0156] (c) staffing: making sure that at all times, the number
of on-duty, and on-call MPs was sufficient;

[0157] (d) calling the local 9-1-1; and

[0158] (e) RCD maintenance (both live and on-line).
[0159] Asindicated above, a sixth (optional) function of the
mCS would be do some of the work of actually managing
cardiac arrests (with the majority handled by sMPs in pCSs.
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[0160] The ultimately “stripped-down” version of the Cen-
tral Station is one in which the CS only performs a routing
function [(b), above]. There would be no call screening, and
calling 9-1-1 would be handled by the sMP. RCD mainte-
nance could be outsourced and/or a separate stand-alone cen-
ter.

[0161] Approach (3): No Central Station.

[0162] Shown in FIGS. 6A, 6B and 6C. There are many
ways in which a RCD with a user needing assistance could
find an available pCS:

[0163] EachRCD could have the address of each periph-
eral CS. In the event of an arrest, the RCD would start
going through its list of potential pCSs looking for an
on-duty/not occupied pCS. This could occur very
quickly. In another variation each RCD could have the
address and “on call” schedule of each pMP, thereby
limiting the number of contact attempts.

[0164] Alternatively, the RCD could simultaneously try
to contact many pCSs, but once a single successful
RCD-pCS handshake occurs, the simultaneous requests
to other pCSs would be cancelled. Each CS could have
the equivalent of an “off duty” indicator and a “busy”
indicator.

[0165] Alternatively, the RCD could contact a network
of pCSs, whose sMPs’ schedules are such that one or
more sMPs is always available to take a call. (The pCSs
within a network would not necessarily be geographi-
cally near each other). The purpose of the networks is to
guarantee the availability of a free MP. Each pCS would
have routing/searching capability: Algorithms are
loaded onto each pCS which let it hunt among, say 10 or
100 other pCSs so that if it is unavailable to take a call,
it searches these 10 or 100 for an available call-taker. If
the number of free MPs on the network falls below a
certain number, a) “on-call”/reserve MPs, i.e. MPs who
are off-duty, but are available to come on-duty immedi-
ately, when requested (who may be on the same or on
another network) are contacted (e.g. by telephone,
beeper, on-screen message, etc.) and asked/commanded
to come on-line; or b) calls are routed to another network
of pMPs. Activating these reserve MPs may be triggered
by a) a low population of free MPs on a particular net-
work, and/or b) a low population of free MPs on the
entire system (i.e. all networks combined). The
approach using reserve MPs could also be used in con-
junction with the “stripped down” version of Approach
(2), above.

[0166] Alternatively, each pMP who is both “on duty”
and not busy could send a frequently updated status
signal to either every RCD, or a subset of the RCDs, so
that if the RCD user requests assistance, the RCD has an
updated list of available pMPs.

[0167] There could be a system administrator whose func-
tions would include:

[0168] a)updating each RCD’s list of pCSs/pMPs, as new
pMPs are hired; and

[0169] b)making sure that enough pMPs are on duty/avail-
able at any one time, given the varying call volume.)

[0170] Alternatively, these two functions could occur with-
out an administrator:

[0171] a)[updating function] Each newly available pCS/
pMP could make his status known to some or all of the
RCDs, without an administrator.
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[0172] D) [assuring that there are enough pMPs] In the
event that all or nearly all of the capacity of a sub-
network of pMPs is used, the system could contact “on
call” pMPs, i.e. pMPs who are not actually on-duty, but
are available to come on-duty during high system usage
periods. No on-duty MP would, for example, be allowed
to switch his status from on-duty to off-duty unless there
were at least, say, four (or 20) other free pMPs. This
embodiment could also be used in conjunction with the
“stripped down” version of Approach (2), above.

[0173] As in the case (immediately above) of the “stripped
down” CS, there would be no call screening, calling 9-1-1
would be handled by the sMP, and RCD maintenance could
be outsourced and/or performed by a separate stand-alone
center.

Detailed Description of Inventions 1-5 (FIGS. 1-18)

[0174] FIGS. 1A and 1B show possible screens that would
allow a medical professional to monitor and/or control an
actual or potential cardiac emergency, medical emergency,
other emergency. These screens are set up to allow the MP to
work from a single screen, rather than from a bank of screens.
(Control using a bank of screens is shown in FIG. 3 of Ser. No.
10/460,458.)

[0175] Referring to FIG. 1A, 100 is a screen which shows
the display of a single menu 102, the Main Defibrillation
Menu (shown in FIG. 33 of Ser. No. 10/460,458), which
allows the MP to select defibrillation shock parameters.
These may be selected using any one of a number of tech-
nologies as are known in the art including but not limited to
point and click, a “touch” methodology, or “hot keys.”
[0176] Various items which may be displayed on the screen
include:

[0177] a) a streaming ECG 104A;
[0178] b) the victim’s blood pressure 106A;
[0179] c)system prompts and messages 108A (e.g. man-

agement suggestions, changes in communication status,
location and time-to-arrival of emergency medical per-
sonnel, etc.); and
[0180] d) elapsed time 110A since the start of the emer-
gency.
[0181] On-screen navigational options for the MP include:

[0182] a) 112, going back to the previously displayed
screern;

[0183] b) 114, going to the main pacing screen;

[0184] c) 116A, Showing (e.g. superimposed on a por-

tion of 102 and/or 104) or going to the main menu
(shown in FIG. 43 of Ser. No. 10/460,458); and
[0185] d) 118A, splitting the screen.

[0186] The screen split may be such that two menus are
simultaneously displayed (in any possible geometric arrange-
ment, e.g. side by side, or one above the other), or such that
three or more menus are simultaneously displayed (in any
possible geometric arrangement).
[0187] FIG. 1B shows an example of a possible MP screen
130 which is split to show four images including two menus
and two informational panels. In this format, the right lower
panel 134 displays the menu under current use by the MP, and
the left lower panel 132 displays the menu previously used.
When the MP selects a new menu, the contents of the panel
134 move to panel 132, and the new menu is displayed on the
lower right on panel 134.
[0188] FIG. 2A, showing a peripheral “central station,” is
adapted from FIG. 49 of Ser. No. 10/460,458. Operation of
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the non-numbered elements is as described in Ser. No.
10/460,458. However, the central station unit which a periph-
eral MP uses, differs from a master central station in that all of
the information is displayed on a single non-touch-sensitive
screen 150. Multiple screens may be merged (as discussed in
reference to FIG. 1B) using screen management software
152.

[0189] Because the screen in a preferred embodiment is
non-touch-sensitive, the MP must input his choices via either
amouse, or keyboard selection. Other possible inputs include
speech (using voice recognition software as is known in the
art), and a touch sensitive screen. It is also possible that a pCS
could include more than one screen. Embodiments of the
system without multiple simultaneous MP screens (i.e.
screens as shown in FIGS. 25-43 of Ser. No. 10/460,458)
merged onto a single pCS screen (i.e. the current application
FIG. 1A format, not the current application FIG. 1B format)
are possible.
[0190] As discussed below, the pCS may be part of a net-
work of pCSs, in which case a networking program 154
(described below) will allow it to navigate properly. If the
RCD is part of a network which is non-centralized, i.e. either
has no administrator, or has an administrator who is not
responsible for assigning individual calls, the RCD will con-
tain the addresses 156 and schedules 158 of other pMPs.
These will be updated from time to time (as described below).
The addresses may be internet addresses, radio frequencies,
or telephone numbers.
[0191] FIG. 2B, showingaRCD,is adapted from FIG. 46 of
Ser. No. 10/460,458. Operation of the non-numbered ele-
ments is as described in Ser. No. 10/460,458.
[0192] As discussed below, the RCD may communicate
directly with a network of pCSs (i.e. without an intervening
“traffic directing device” [TDD] or “traffic directing person”
[TDPY]), in which case a networking program 160 will allow
the RCD to navigate the system properly. If the RCD com-
municates with such a non-centralized network (which either
has no administrator, or has an administrator who is not
responsible for assigning individual calls), the RCD will con-
tain the addresses 162 and schedules 164 of pMPs. These will
be updated from time to time (as described below). The
addresses may be internet addresses, radio frequencies, or
telephone numbers.
[0193] FIG. 3A shows system architecture type I, in which
all communication between MPs 200A-C and RCDs 202A-C
is via a central focus 204 whose functional capacity may
range from
[0194] a) the type of full-function central station
described in Ser. No. 10/460,458 (in which case the
pCSs may either i) handle overflow cases not able to be
handled by the mCS, or ii) handle a portion of the mCS
incoming calls, even in a non-overflow situation); to
[0195] b) a central station which handles the overflow
which cannot be handled by the pCSs; to
[0196] c¢) a station without any MPs, but which has a
TDD or TDP which assigns incoming calls to pMPs.
Hereinbelow, the TDP is at times referred to as a “Net-
work Administrator,” [NA], but this latter term is at times
used to describe a person who has system maintenance
responsibilities which do not include call assignment.
[0197] The MPs 200A-C are linked via their respective
computers 206A-C to 204 via acommunications network 208
which may be either
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[0198] a) the internet;

[0199] b) a telephone system;

[0200] c) a private communications network; or

[0201] d) a hybrid system which has elements of at least
two of a)-¢).

[0202] 204 is linked to RCDs 202A-C via a communica-
tions network 210 which may be either

[0203] a) the internet;

[0204] b) a telephone system,;

[0205] c¢) a private communications network; or

[0206] d) a hybrid system which has elements of at least
wo of a)-c).

[0207] 208 may or may not be the same type of medium as
210.

[0208] As an example, FIG. 3B shows an embodiment in
which a central station 220 is linked to MPs and RCDs via the
internet.

[0209] FIG. 4 shows a system in which CS/NA 230 is
linked to a communications network, but in which informa-
tion flow between MPS 234A-C and RCDs 236A-C may or
may not pass through or involve 230. Three modes of opera-
tion are possible:

[0210] a) ARCD contacts 230, needing to be assigned to
a MP. 230 gives the RCD the address (internet, phone
number, or frequency) of a pMP, after which the RCD
uses that address to communicate directly (between the
RCD and the pMP), via 232;

[0211] b) ARCD contacts 230, needing to be assigned to
a MP. 230 “connects” the RCD to the appropriate pMP,
but for the duration ofthe call, all communication passes
through 230; or

[0212] c¢) A RCD directly communicates with a pMP’s
computer 238, via 232.

[0213] FIG. 5A shows a system in which all communica-
tion is via radiofrequency (RF) transmission/reception. Each
RCD is linked to a transmitting and receiving [T/R] device
240A-C, which communicates via its respective antenna
242A-C. As was the case discussed in conjunction with FIG.
4, hereinabove, the aforementioned T/R device—antenna
combinations may either:

[0214] a) communicate with CS 244 via antenna 246 (the
first two modes of operation described in the previous
paragraph); or

[0215] b) communicate with MP computers 248 A-C via
T/R devices 250A-C, via antennae 252A-C,

[0216] FIG. 5B shows a system which is similar in archi-
tecture to that of FIG. 5A except for the substitution of NA
260 for CS 244 (of FIG. 5A). NA function may or may not
include call assignment.

[0217] FIG. 6A shows a class of systems in which there is
no central station or network administrator. The methods by
which a RCD “finds” the appropriate MP is discussed below.
The geometrical distribution within the figure, in which there
is one RCD on the right side of the figure for each MP and
associated computer on the left, is not intended to indicate a
1:1 relationship between RCDs and MPs.

[0218] FIG. 6B shows a specific example in which MP
computers (i.e. the pCSs) and RCDs are linked via the inter-
net.

[0219] FIG. 6C shows another specific example in which
communication occurs via T/R devices and associated anten-
nae at each end.

[0220] FIG. 7A shows a network of peripheral MPs using
peripheral CSs. In the figure, each pCS (300A-D, 302A-D,
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304A-D, 306A-D) is linked to two neighbors (e.g. 300D is
linked to 300C and 302A) as shown. The links are indicated
by arrows in the figure and may be the internet, a telephone
system or radiofrequency. Although a ring-shaped network is
shown in the figure, other network topologies (e.g. star,
hybrid) are also possible. The network is shown consisting of
four groups of four MPs, which is more robust than networks
with smaller numbers of groups in terms of scheduling and
ability to handle call volume fluctuations. However, other
numbers of groups (larger or smaller), other groups sizes
(larger or smaller), and non-uniform group size is possible
(i.e. groups with different numbers of member pCSs). A pos-
sible pMP set of schedules is shown below in Table 1:

TABLE 1

POSSIBLE MP SCHEDULES
NETWORK CONSISTING OF FOUR GROUPS
30 MINUTE OVERLAP

GROUP I

M 8a-M 7p
W 2a-W 1p
R8p-F7a
SA 2p-SUla
GROUP I

M 6:30p-T 3:30a
W 12:30p-W 11:30p
F 6:30a-F 5:30p
SU12:30a-SU 11:30a
GROUP III

M 8a-M 7p
W 2a-W 1p
R 8p-F7a
SA2p-SUla
GROUP IV

M 6:30p-T 5:30a
W 12:30p-W 11:30p
F 6:30a-F 5:30p
SU12:30a-SU 11:30a

NOTES:

1) Each MP works a 44 hour week, consisting of four 11 hour shifts.

2) After having had two shifts off, the MP is in the “first reserves,” (level 1B
reserves [explained hereinbelow]).

3) After having had one shift off, the MP is in the “second reserves,” (level

2A reserves [explained hereinbelow]).
4) During the shift which follows the one in which the MP worked, the MP

is in the “third reserves,” (level 2B reserves [explained hereinbelow]).

[0221] Other features of network architecture are:

[0222] a) The ring structure is maintained at all times.
This means that either i) all computers on the ring are
always operative (even if unattended) to pass informa-
tion between it and it’s neighbors, or, ii) if a computer is
removed or turned off, the network simultaneously is
“repaired” by having the two neighbors of the turning-
off-computer, link with each other.

[0223] b) One of the members of the network may be
designated as the “key” member, i.e. the one which
interfaces with all out-of-network entities. It is the mem-
ber which first receives all incoming calls (from the
internet or another communications medium), and it is
the member which links to other networks, if any. Alter-
natively, two or more (or all) other members of the ring
may receive incoming calls (For example, some RCDs
may have the address of 300A as their primary call
target, while other RCDs may have 300B as the primary
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address.), and two or more (or all) other members of the
ring (not necessarily the same as the two or more receiv-
ing incoming calls) may link to other networks.

[0224] c) If there is a particular network member
selected as the key network member, that designation
may change from time to time.

[0225] FIG. 7B shows a network of networks of peripheral
MPs. It consists of four networks, each similar to the one
described in FIG. 7A. The four networks are linked in a ring
shaped topology. Other networks of networks of pCSs are
possible:

[0226] a) with the number of networks greater than or less
than four;

[0227] b) with member networks not all having the same
number of pCSs;

[0228] c¢) which are not linked in a ring topology: and

[0229] d) some or all of whose member networks may not
themselves be linked in a ring topology.

[0230] FIGS. 8-10C are flow diagrams which show one
way in which call management occurs in a system with cen-
tralized MP assignment, i.e. in which a TDD or a TDP per-
forms the “matchmaking” function of assigning incoming
calls to pMPs (or to a combination of central station-based
MPs and pMPs). Although the TDD or TDP could be based in
amCS (e.g. 244 in FIG. 5A, 260 in FIG. 5B, 230 in FIG. 4,
204 in FIG. 3A), a TDD could also be based in a one of the
pCSs; Similarly, one the pMPs could function as a TDP.
[0231] Referring to FIG. 8-18, lists of addresses/names of
pMPs are maintained which indicate the MP’s availability to
take an incoming call. One such system is described in Table
2, below:

TABLE 2

Name of List MP Status

0A On duty, not currently handling a call

(B On duty, currently handling a call and
unable to handle another simultaneous call

1A On duty, currently handling a call, and
able to handle another simultaneous call

1B Off duty, but reachable, and able to take a
call, if requested, within 15 minutes of the
request

2A Off duty, but reachable, and able to take a
call, if requested, within 60 minutes of the
request

2B Off duty, but reachable, and able to take a
call, if requested, within 4 hours of the
request

3A Off duty, but reachable, and able to take a
call, if requested, within 24 hours of the
request

3B Off duty, perhaps not reachable; not able to

take a call within 24 hours of the request

[0232] Referring again to FIG. 8, after incoming call
receipt 400, the TDD or TDP checks, at block 402 that the MP
listed at the top of the 0A list is indeed available to take aRCD
call. If no, block 403, that name is moved to the bottom of the
0A list, the NA is notified 405, and the name which was
previously second from the top of the OA list (and which is
now at the top of the list) is checked 402 for availability. The
loop 402 to 403 to 402 . . . continues until a MP on the OA list
is contacted. (As the bottom of the OA list is approached,
various alerts [see below] will be triggered [before the bottom
of the list is reached], which lead to events which allow for
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replenishing the OA list, and, if necessary, calling local 9-1-1
[See below, in conjunction with FIGS. 10A-C.].)

[0233] If the next portion of the call is to pass through the
mCS, block 404 leads to 406, at which the mCS connects the
incoming call to a selected pCS. After this, there is attempted
confirmation that the enabler [EN] at the arrest scene and the
pMP are in communication, block 408. If not, the MP name is
moved to the bottom of the OA list, block 403, the NA is
notified, and the name which has moved to the top of the 0A
list is checked for availability at 402. If there is confirmation
of EN-MP connection at 408, the name of the connected pMP
is moved, at block 410, to the bottom of either the 0B list
(indicating that no further calls can be taken by this MP until
his current cases finishes), or to the bottom of the 1A list
(which would be the case if this MP were capable of handling
more than one case at a time, and his capacity was not ‘satu-
rated’ by this call).

[0234] When the case ends, 412, the MP’s name is moved,
block 414, to the bottom of the 0A list, (unless this MP was
handling more than one case, in which instance he remains on
the 1A list,) and the MP awaits the next call 416.

[0235] Ifthe system is formatted to give to the RCD corre-
sponding to an incoming call the address/phone number/
frequency of the assigned pMP, so that the RCD may then
directly contact that pMP, then block 404 leads to 418. The
RCD contacts the pMP at 420, and, in a preferred embodi-
ment of the invention, sends a confirmation signal to the mCS
indicating the establishment of a RCD-PCS link. If the con-
firmation signal is not received, block 422 leads to 404 via
N423A and N423B, leading to 402, and the selection of
another pMP. If the confirmation is received, block 422 leads
to 424, and the address/name of the pMP selected for this case
is moved, 424, to the bottom of either the OB or 1A list (where
the list-selecting decision process is analogous to that dis-
cussed in conjunction with 410). When the case ends 426, the
pCS sends a notification signal, block 428, to the mCS. On
receipt of the notification, 430, the pMP name is moved to the
bottom of the 0A list, (unless this MP was handling more than
one case, in which instance he remains on the 1A list,) and the
MP awaits the next call 432.

[0236] FIG. 9 shows list management and the generating of
actionable alerts, as list populations fall below critical levels.
The point of the alerts is to allow the TDD or TDP to take
increasingly aggressive action to re-populate the list, as the
number of available MPs falls, and to thereby maintain a
robust system which has an adequate supply of MPs despite
fluctuations in supply (MP availability) and demand (the
number and length of incoming calls).

[0237] MP signs-ons at the beginning of a shift, and sign-
offs at the end, 500, update the OA list at block 502. The
content of lists 0B and 1A is determined from MP qualifica-
tions and moment-to-moment caseload variations 504, and is
inputted to 502. The content of lists 1B, 2A, 2B, 3A and 3B is
determined by clock time 510; and by MP schedules 506,
drawn up by network administrator personnel, and updated
when necessary, block 508. The NA may also, under condi-
tions of heavy demand for MPs, allow more experienced MPs
the opportunity to handle a larger case-loads (see discussion
below). The arrow from 508 to 502 indicates the NA’s ability
to change the definition oflist 1A membership; For example,
during a period of heavy case load, the NA would cause the
system to allow an experienced MP to remain on the 1A list
until he was handling three simultaneous cases—as opposed
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to the usual two. (At the point of handling three cases, the MP
would be taken off the 1A list and moved to the OB list.)
[0238] When the number of names on a particular list,
either within a network or throughout the system falls below
acritical value, an alert is generated. In the text which follows,
the number of such alerts is set at three: the mildest need for
personnel is called a “yellow alert;” the most severe need is
referred to as a “red alert;” and an intermediate level of need
is referred to as an “orange alert.” Embodiments of the inven-
tion with a larger or smaller number of types of alerts is
possible. Table 3, below, shows an example of such a system
of alerts and their corresponding thresholds. Numerous other
formats are possible in which different need-levels trigger
each of the alerts.

TABLE 3

EXAMPLE OF SYSTEM ALERTS

ALERT:
CONDITION RED ORANGE YELLOW
Total 0A for any network 0 1 2
Total 0A for full system <30 31-40 41-50
Total 0A + 1A for any network 1 2 3
Total 0A + 1A for full system <50 51-60 61-70
Total 0A + 1A + 1B for any network 12 34 5-6
Total DA + 1A + 1B for full system <®0 81-100 101-120
Total 1B for any network — 1 2
Total 1B for full system — <120 121-150
Total 1B + 2A for any network — 1-3 4-5
Total 1B + 2A for full system — <200 201-250
Total 2A for any network — — 1-2
Total 2A for full system — — <200

[0239] As indicated in Table 3, there are three different
system conditions which trigger a red alert, and three condi-
tions for any network on the system (see below). There are
five system and network conditions for an orange alert, and
six for a yellow alert. If red alert conditions are met, block
512, a) a series of remedial actions P518A to P518B (FIG.
10A) is performed; and b) the NA is notified, 514, leading to
a repeat of list updating via X516B and X516A, with the
expectation that as more MPs sign on in response to the red
alert remedial actions, the condition will be remedied.
[0240] Ifthere is no red alert condition, block 512 leads to
520 and the assessment of whether an orange alert exists. If
orange alert conditions are met, a) a series of remedial actions
Q522A to Q522B (FIG. 10B) is performed; and b) the NA is
notified, 524, leading to a repeat of list updating via X516C
and X516A, with the expectation that as more MPs sign on in
response to the red alert remedial actions, the condition will
be remedied.

[0241] Ifthere is no orange alert condition, block 520 leads
to 526 and the assessment of whether a yellow alert exists. If
yellow alert conditions are met, a) a series of remedial actions
R528A to R528B (FIG. 10C) is performed; and b) the NA is
notified, 530, leading to a repeat of list updating via X516D
and X516A, with the expectation that as more MPs sign on in
response to the red alert remedial actions, the condition will
be remedied. If no yellow alert exists, the updating process
repeats via X516F to X516A.

[0242] FIGS. 10A-C show an example of a set of algo-
rithms which result in remedial action in the event of either a
red, orange or yellow alert, occurring in a centralized MP
assignment system. The goal is to always maintain the ability
1o respond to an emergency. One step “removed” from this is
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the goal of always having a suitable number of on-duty/
“ready-to-take-a-call” MPs; Their number needs to be large
enough so that if a sudden fluctuation in demand occurred,
there would still be an adequate number of MPs available to
take a call. Four ways to facilitate adequate numbers of avail-
able MPs—besides simply having a substantially larger num-
ber than is ordinarily needed are:

[0243] a)having one or more tiers of reserves, who agree
to make themselves available on short notice. In a soci-
ety where medical professionals may have other func-
tions which leave them not far from a computer screen
for much of their working (and non-working) day, hav-
ing a pool of reserve MPs who can make themselves
available in 15 or 60 minutes allows for smoothing out of
demand fluctuations by rapidly mobilizing extra reserve
capacity. This makes sense economically, since the MP
wages paid during a reserve period—when the MP could
be working at another job or enjoying personal time,
with a low expectation of actually having to handle a
call—would be expected to be considerably less than if
the MP had to be paid as a full-time person. Fifteen or 60
minutes are obviously arbitrary selections, and embodi-
ments that use different “activation times” are possible,
as are embodiments that have different numbers of tiers
of reserves and different thresholds for calling up the
reserves.

[0244] b) having the ability to request that an MP
lengthen his tour-of-duty, at the request of a network
administrator (or a system prompt, see below). This
creates extra capacity at the end of MP shifts. The more
that shifts are staggered (i.e. vary from MP to MP), the
greater the capacity augmentation by shift extension.
For example, if all MPs on the “day shift” worked from
9:00 a.m. to 5:00 p.m., shift extension would only create
extra capacity at around 5:00 p.m.—and around 1:00
a.m. and around 9:00 a.m.—if all shifts are 8 hours in
duration. On the other hand, if some MPs start work at
10:00 a.m., some at 11:00 a.m. and some at noon, the
extra capacity afforded by shift extension is also more
widely distributed over the course of the day.

[0245] c¢)having some MPs who can handle two or more
cases simultaneously. The ability to do so will depend on
i) the individual MP’s level of experience and ability;
and ii) the complexity and demands of the particular
case(s) that he is currently handling. Thus newer MPs
might be “certified” to handle only one case at a time,
while more experienced ones might be allowed to deal
with two, or even three cases at a time. The individual
MPs capacity would be part of a scheduling program;
Thus a shift manned by four MPs, each of whom can
handle two cases has twice the capacity as one in which
each MP can handle only a single case at a time. Finally,
some cases—or parts of them—are particularly
demanding. During such moments, even the MP who is
certified for multiple simultaneous cases might choose
to handle only that single case. Thus, in a preferred
embodiment of the system, the multi-case-certified MP
must be allowed to transiently not accept a second (or
third) case. He thus must have the ability to remove
himself from the 1A list and place himself on the 0B list.
When the intensively attention-demanding period ends
(even though the case may still be going on), that MP
would preferably have the ability to take himself off of
the OB list and to put himself back on the 1A list;
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[0246] d) having the ability to shift calls from one net-
work to another. Given the nature of statistical fluctua-
tions, the smaller the network, the greater the likelihood
of a relatively large fluctuation in either supply or
demand. A shift on which there are two working MPs
serving, say 10,000 RCDs could be transiently over-
whelmed if there were four simultaneous calls (if the
ordinary call volume was one to two simultaneous calls),
even though the four-call situation might occur only
twice per year. However, the chance that such a fluctua-
tion would occur simultaneously in two different net-
works (each with similar numbers of MPs and RCDs) is
very small. Thus, in the aforementioned example, if the
fourth call to the first network could be diverted to the
second network (whichwould be, at the time, likely to be
handling one or two calls), the problem would be solved.
The solution would be far more economical than having
four MPs working at all times on each network, knowing
that all four might be simultaneously needed for only
one hour per year.

[0247] The discussion of the red/orange/yellow alert man-
agement algorithm which follows makes reference to Table 3
(and acknowledges the arbitrariness of the numerical values
selected for projected staffing needs). It also dovetails with
the Detailed Discussion of the Network Administrator
Screens referred to hereinbelow in conjunction with FIGS. 11
and 12.

[0248] If the criteria (an example of which is shown in
Table 3) for a red alert are met, P518B in FIG. 10A leads to
block 600, and a check for as-yet uncalled names on the 1B
(15 minute reserve) list. If such names are listed, block 602,
upto 20 are called, and requested to come on duty. Inaddition,
on-duty MPs who are about to finish a tour-of-duty are
requested to extend their shift. Block 602 leads to block
X516F to X516A of FIG. 9 and thence to 502 and a re-
updating of all lists. The expectation is that some 1B MPs
have now signed on, at which point they are no longer listed
on the 1B list, but instead, on the 0A list (until they receive a
call). Calling these 1B (or any reserve MPs) may be via
telephone, pager, email, multimodality device, or any other
alerting device.

[0249] Referring again to the sample red alert remediation
algorithm of FIG. 10A, if there are no further 1B names, 600
leads to 604. If the alert is not system-wide, 604 leads to 606
which allows for the shifting of calls from one network to
another (See Level Two Network Administrator Screen, FIG.
12, and discussion below.); This leads to X516G to X516A.

[0250] If the problem is system-wide, 604 leads to 608, an
assessment of whether there any uncalled names on the 2A
list (one hour reserves). If yes, a) Up to 30 such MPs are
called; and b) An additional option is allowing expert MPs to
handle a larger case load, e.g. up to three simultaneous cases.
This option would be exercised by having the NA change the
criteria for moving certain MPs from the 1A list to the 0B list.
These two actions lead to X516H to X516A.

[0251] If the 2A list is depleted of call-able names, 608
leads to 612, an assessment of whether there any uncalled
names on the 2B list (one hour reserves). If yes, a) Up to 40
such MPs are called; and b) An additional option is to further
extend the tour-of-duty of any level 0 (on duty) MPs. These
two actions lead to X5161 to X516A.

[0252] 1If the 2B list is depleted of call-able names, 612
leads to 616, an assessment of whether there any uncalled
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names on the 3A list (24 hour reserves). If yes up to 50 such
MPs are called. This action leads to X516J to X516A.

[0253] If the 3A list is depleted of call-able names, 616
leads to 620, an assessment of whether there any uncalled
names on the 3B list (vacationing MPs). If yes up to 60 such
MPs are called. This action leads to X516K to X516A.

[0254] If the 3B list is depleted of call-able names, 620
leads to 624, and 9-1-1 facilities in regions of greatest net-
work over-capacity are notified. This action leads to X516L to
X516A.

[0255] Numerous variations on the algorithm are possible.
9-1-1 notification may be advisable at some earlier point in
the algorithm than when the level 3B reserves are exhausted.
State licensing requirements might prevent inter-network
coverage if physician overseers (who might be supervising a
group of MPs) in one state must oversee cases in a state in
which they are not licensed to practice medicine. Increasing
the number of cases that an MP may handle may be desirable
at each step along the way, if reserves are not easily “called

>

up!

[0256] If the criteria for an orange alert are met, Q522B in
FIG. 10B leads to block 630, and a check for as-yet uncalled
names on the 1B (15 minute reserve) list. If such names are
listed, block 632, up to 10 are called, and requested to come
on duty. Optionally, on-duty MPs who may be about to finish
a tour-of-duty may also be requested to extend their shift.
Block 632 leads to block X516M to X516A of FIG. 9 and
thence to 502 and a re-updating of all lists.

[0257] Ifthere are no further 1B names, 630 leads to 634. If
the alert is not system-wide, 634 leads to 636 which allows for
the possibility of shifting of calls from one network to
another. This leads to X516N to X516A.

[0258] If the problem is system-wide, 634 leads to 638, an
assessment of whether there any uncalled names on the 2A
list (one hour reserves). If yes, a) Up to 20 such MPs are
called; and b) the shift length of on-duty MPs is increased.
These two actions lead to X5160 to X516A.

[0259] If the 2A list is depleted of call-able names, 638
leads to 642, an assessment of whether there any uncalled
names on the 2B list (one hour reserves). If yes, a) Up to 30
such MPs are called; and b) There is an additional extension
of the tour-of-duty of any level 0 (on duty) MPs. These two
actions lead to X516P to X516A.

[0260] If the 2B list is depleted of call-able names, 642
leads to 646, an assessment of whether there any uncalled
names on the 3A list (24 hour reserves). If yes up to 40 such
MPs are called. Consideration is also given to allowing expert

MPs to handle up to three simultanecus cases. These actions
leads to X516Q to X516A.

[0261] If the 3A list is depleted of call-able names, 646
leads to 650, an assessment of whether there any uncalled
names on the 3B list (vacationing MPs). If yes up to 45 such
MPs are called. This action leads to X516R to X516A.
[0262] If the 3B list is depleted of call-able names, 650
leads to 654, and 9-1-1 facilities in regions of greatest net-
work over-capacity are notified. This action leads to X516S to
X516A.

[0263] If the criteria for a yellow alert are met, R528B in
FIG. 10C leads to block 660, and a check for as-yet uncalled
names on the 1B list. If such names are listed, block 662, up
to 5 are called, and requested to come on duty. Optionally,
on-duty MPs who may be about to finish a tour-of-duty may
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also be requested to extend their shift. Block 662 leads to
block X516T to X516A of FIG. 9 and thence to 502 and a
re-updating of all lists.

[0264] Ifthere are no further 1B names, 660 leads to 664. If
the alert is not system-wide, 664 leads to 666 which allows for
the possibility of shifting of calls from one network to
another. This leads to X516U to X516A.

[0265] If'the problem is system-wide, 664 leads to 668, an
assessment of whether there any uncalled names on the 2A
list. If yes, up to 10 such MPs are called. This action leads to
X516V to X516A.

[0266] If the 2A list is depleted of call-able names, 668
leads to 672, an assessment of whether there any uncalled
names on the 2B list. If yes up to 15 such MPs are called. This
action leads to X516 W to XS16A.

[0267] If the 2B list is depleted of call-able names, 672
leads to 676, an assessment of whether there any uncalled
names on the 3A list. If yes up to 20 such MPs are called. In
addition, shifts are lengthened. These actions leads to X516X
10 X516A.

[0268] If the 3A list is depleted of call-able names, 676
leads to 680, an assessment of whether there any uncalled
names on the 3B list. If yes up to 30 such MPs are called. This
action leads to X516Y to X516A.

[0269] If the 3B list is depleted of call-able names, 680
leads to 684, and 9-1-1 facilities in regions of greatest net-
work over-capacity are notified. This action leads to X516Z7 to
X516A.

[0270] Network administrator (NA) responsibilities may
be viewed as divisible into three tiers of involvement:

[0271] a) maximal involvement: The NA is involved in
assigning an MP to each incoming emergency case. The
Master Triage Screen shown in FIG. 42 of Ser. No.
10/460,458 and discussed therein illustrates this situa-
tion.

[0272] b) intermediate involvement: The NA monitors
network and system staffing on a moment to moment
basis. Though he is not involved in the assignment of
individual RCD calls, he deals with the aforementioned
red, orange and yellow alerts. The NA performs such
tasks from a Network Administrator Level Two Screen,
such as that shown in FIG. 12, discussed below. The NA
station may be a multi-screen arrangement similar to
FIG. 37 herein, or a single screen on a desktop, a laptop
or a smaller computer.

[0273] c¢) minimal involvement: The NA is involved in
the broader aspects of MP schedule planning and in the
maintenance of RCDs and pCSs, but not in moment to
moment scheduling. The NA performs such tasks from a
Network Administrator Level One Screen, such as that
shown in FIG. 11. (Given this terminology, FIG. 42 of
Ser. No. 10/460,458 might be referred to as a “Level
Three Network Administrator Screen.”)

[0274] Referring to FIG. 11, screen 700 allows the NA to:

[0275] a) perform MP scheduling functions;
[0276] b) maintain pCSs;

[0277] c¢) maintain RCDS; and

[0278] d) navigate to other, related screens.

[0279] Peripheral MP information is displayed by clicking
on or touching (if the NA is working from a touch sensitive
screen; Hereinbelow, “clicking on” will imply the possibility
of designating a screen choice by “touching,” if touch sensi-
tive screens are present.):
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[0280] a) box 704, which shows all pMPs, listed alpha-
betically. (Hereinbelow, clicking on many of the boxes
leads to another screen which, if not shown [e.g. the
aforementioned alphabetical list of MPs] generally
would have self explanatory and/or obvious contents.)

[0281] b) box 706, which shows all pMPs by schedule
(e.g. who is on-duty now);

[0282] c¢) box 708, which shows all pMPs by level of
experience (useful for deciding about the feasibility of
solving a transient staffing shortage by allowing certain
pMPs to transiently increase their caseload);

[0283] d) box 716, which shows pMPs by state, region,
city etc. The information referred to in boxes 716, 718,
722 and 724 is displayed on map box 714. Clicking on
720A and B results in zooming out or in, respectively, on
the map. Map information may also be displayed as a
text page, if requested,

[0284] e) box 718, which shows pMPs by network; and

[0285] 1) box 702, which allows the NA to select an
individual MP and access detailed information about
him (e.g. credentials, experience, performance, etc.).

[0286] RCD Information is Displayed by Clicking on:

[0287] a) box 728, which shows all RCD owners, listed
alphabetically;

[0288] b) box 722, which shows RCDs by state, region,
city, etc. on the map in 714;

[0289] c¢)box 724, which shows RCDs by network on the
map in 714;

[0290] d) box 730, which shows all RCDs by software
version (box 710 shows all pCSs by software version);

[0291] e) box 736, which shows RCDs by model num-
ber;

[0292] 1) box 738, which shows RCDs by serial number;

[0293] g) box 740, which shows an individual RCD’s
history of routine maintenance;

[0294] h) box 742, which shows an individual RCD’s
repair/non-routine maintenance history;

[0295] 1) box 732, which shows the location and contact
information about the maintenance team located nearest
to a particular RCD; and

[0296] j) box 726, which allows the NA to select an
individual RCD and access detailed information about
it.

[0297] The NA can perform a variety of tasks from screen
700:

[0298] a) adding or deleting system elements:

[0299] 1) The NA can add a new RCD or retire an old
one via box 744,

[0300] ii) The NA can add a new pCS or retire an old
one via box 734,

[0301] iii) The NA can add a new pMP or delete a
retiring one via box 712;

[0302] b) upgrading/updating software:

[0303] 1) TheNA can enter the latest lists of MP and/or
network addresses into the RCD memory via box 754.
(This information is unnecessary if the NA or CS does
the call assignment. It is necessary in the embodi-
ments of the invention (see below) in which calls are
assigned automatically, i.e. without a “matchmaker.”)

[0304] ii) The NA can update RCD software, also via
box 754,

[0305] 1iii) The NA can update pCS software, via box
752,
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[0306] iv) The NA canupdate pMP schedules, also via
box 752.

[0307] c)TheNA cando remotediagnostic checking and
maintenance (in a fashion similar to that described for
remote PU and SU maintenance in Ser. No. 10/460,458;
see detailed description related to FIGS. 55A and B):

[0308] 1) of the pCS, via box 748; and
[0309] ii) of the RCD, via box 750.
[0310] d) Box 746 gives the NA access to a menu of

screens that may include:

[0311] 1) Level One Network Administration;
[0312] ii) Level Two Network Administration;
[0313] 1ii1) Level Three Network Administration (as

shown in FIG. 42 of Ser. No. 10/460,458);

[0314] iv) Arrest Sensor Management (See FIG. 21
and associated discussion. The NA—if his duties
include call assignment—might use this screen to
decide if a sensor-triggered alarm needed to be
assigned to a MP.);

[0315] v) Disaster Management (See FIG. 34 and
associated discussion.); and

[0316] vi) Hospital/Rehab Patient and EMT Manage-
ment (see FIGS. 35-37 and associated discussion.).

[0317] FIG. 12 shows a possible formulation of a Level
Two Network Administrator Screen 800. Boxes 802-816
allow the NA to display each of the eight aforementioned
categories of MPs. The display of this information may be a
list, or it may be in map format. Screen-in-screen 834 shows
a map which may contain such information. The map shows
the U.S. divided into seven regions. For each region, a 2x4
matrix of numbers shows the number of MPs in each of the
eight categories, 0A to 3B. The NA may choose to zoom in,
8368, and show the MP availability at the state level, the city
level, or at an even smaller scale. Zooming out is accom-
plished with 836A. Alternatively, the NA may choose to
display MP resources by network, box 818. These too can be
zoomed in or out on, depending on the desired level of scope
and detail.

[0318] The NA has a number of options which may be
exercised via 800:

[0319] a) at the MP level:

[0320] 1) The NA may show an individual MP’s con-
tact information, and may contact that MP, box 824;

[0321] ii) The NA may call a cluster of MPs, as is
called for in each of the red, orange and yellow alert
sample protocols discussed hereinabove. The MP
may click on box 828, after which the keyboard (or
other input device) is used to indicate which MPs are
in the cluster.

[0322] b) at the network level:

[0323] 1) Intra-network manipulation: The NA may
reconfigure an individual network via box 826, e.g. by
adding or subtracting one or more pCSs, or by chang-
ing the geometry of the network (e.g. ring-shaped to
star-shaped, or to a hybrid). Once the box is clicked
on, additional information is entered via keyboard or
other input device. (This command entry format, i.e.
point and click, followed by keyboard [or other input
device] entry, will generally be the case with NA or
MP entries.);

[0324] ii) Inter-network manipulation: The NA may:
[0325] change the pattern of overflow from one net-

work to another. For example, FIG. 7B shows the
overflow (i.e. incoming calls unable to be accom-
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modated) from Network [ going to Network II; the
NA may (if both Network I and Network Il were
very busy) choose to change the overflow from
Network 1 so that it goes to Network III. This is
accomplished by clicking box 820, followed by
appropriate input to identify Network X and Net-
work Y;

[0326] The NA may choose to make more substan-
tial architectural changes in the network structure.
This is accomplished by clicking box 822, followed
by appropriate input specifying the reconfiguration
details.

[0327] c) Miscellaneous NA options:

[0328] 1) The NA may choose/need to be involved
with the assignment of individual cases in which case
box 830 takes him to the Master Triage Screen;

[0329] 1ii) The NA can go to the Main Menu by click-
ing on box 832.

[0330] One embodiment of the invention is a network of
pMPs which can operate either: a) entirely without a master
central station and without a network administrator; or b) with
a NA whose function is system maintenance but not call
assignment/traffic direction/matchmaking. An example of the
architecture of such a network is shown in FIG. 7A.

[0331] The maintenance of such a network requires a hand-
shaking protocol between adjacent pCSs, and an algorithm
which contains a method of repairing the network in the event
of a failed handshake. The flow diagram of FIG. 13 presents
one possible handshaking protocol and repair approach. One
pCS (e.g. 300B) in the ring is designated as number X (or #
X). The pCS 1o it’s right (e.g 300C) is designated as number
X+1 (#X+1), while the pCS to its left is designated as number
X-1 (#X-1). In similar fashion, each successive pCS to the
right is numbered with the next highest integer, i.e. # X+2, #
X+3 ..., while each successive pCS to the left of # X-1 is
numbered with the next lower integer, 1.e. # X-2, #X-3 . ...

[0332] For the sake of simplicity, in the discussion which
follows, reference is made only to the establishment of a
handshake between # X and # X+1, while FIG. 13 takes the
broader approach of also including the handshake between #
X and # X-1. Omitting the X<——>+X-1 handshake from this
discussion does not imply that it does not take place.

[0333] Atblock 900, pCS # X attempts a handshake with #
X+1.1f 902 the handshake is successful, then 906 communi-
cation between X and X+1 may occur. As indicated by the
arrow from 906 to 900, the handshake is repeated periodi-
cally, either at a fixed frequency, or each time there is infor-
mation to be passed on from # X to # X+1.

[0334] Ifthe handshake is unsuccessful, 902 leads to 904 A
and 904B.

[0335] The following events occur:

[0336] a) A screen message (on either pCS # X, on pCS
#X+1[ifapartial {e.g. one-way} handshake, did occur],
or, on both pCSs) indicates the handshake failure;

[0337] b) There is an optional re-attempt of the hand-
shake, either automatically, or at the request of pMP #X
(or, at the request of pMP # X+1). (If the handshake is
then successful, the protocol is re-entered at 906.)

[0338] c)pCS #X attempts a handshake with pCS # X+2
(block 904B).
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[0339] If the X«<——X+2 handshake is successful, block
908 leads to:
[0340] a) 912: Communication between X and X+2 may
occur. As indicated by the arrow from 912 to 904B, this
handshake is repeated periodically;
[0341] b)Anoptional screen message 914 on the screens of
# X, #X+2, or both, reports the successful handshake;
[0342] c)An optional attempt 918 to notify pCS # X+1 (via
a X+2<——X+1 link) of the failed handshake between pCS #
X and pCS # X+1; and
[0343] d)916: 1) removal [by pCS # X] of pCS/pMP # X+1
from the list that pCS # X+1 had been on, ii) adding pCS #
X+1to either list 3B, or a separate list of pCSs needing repair
attention, and iii) date and time stamping the updated lists that
result from the reassignment of pCS # X+1. The updated list
1s then passed 920 from pCS # X to pCS # X+2.
[0344] If the X<——X+2 handshake is unsuccessful, 908
leads to 910A and 910B. The following events occur:
[0345] a) A screen message (on either pCS # X, on pCS
# X+2 [if a ‘partial {e.g. one-way} handshake’ did
occur], or, on both pCSs) indicates the handshake fail-
ure;
[0346] b) There is an optional re-attempt of the hand-
shake, either automatically, or at the request of pMP # X
(or, at the request of pMP # X+2). (If the handshake is
then successful, the protocol is re-entered at 912.)
[0347] c) pCS #X attempts a handshake with pCS # X+3
(block 910B). A sequence analogous to blocks 908-920
then follows. pCS # X continues its efforts to handshake
with successive network constituents, until it partici-
pates in a successful handshake.
Other optional features of this protocol include:
[0348] a) the possibility of salvaging pCS/pMP # X+1 as a
functioning entity after a failed X<<——X+1 handshake, if
both the X<——x+2 and the X+2<——X+1 handshakes are
intact. This would require the network to treat X+1 as a part of
X+2, 1.e. X+2 would be viewed as an entity with greater
call-handling capacity than the standard PCS/pMP;
[0349] b) the possibility of notifying all network members
(and a NA, if one exists) of a failed handshake;
[0350] c) considering the possibility that if pCS #X fails to
handshake with a succession of next neighbors, that it
removes itself from service, the point being that such a series
of handshake failures may indicate that the problem lies in
pCS # X. In that instance, the “self-removal” of pCS # X
would be followed by 1) signaling of such an event to both
pCS # X and PCS # X-1, and ii) an attempted handshake
between pCS # X-1 and pCS # X; and
[0351] d) A similar handshake protocol may run between
networks, or between the designated members of different
networks. In the event of a faulty inter-network handshake,
the repair approach could be similar to that described herein-
above for a faulty intra-network handshake.
[0352] FIG. 14 shows incoming call and list processing for
a network without a discrete call assigning entity. Incoming
call 1000 is followed by query 1002, “Ts the OA list for this
network empty?”. If yes, 1004, the call is passed to the next
network. If no, 1006 queries whether this pCS is on top of the
0A list. If this pCS is not on top of the OA list, then this pCS
is not next to receive an incoming call, and the call is passed
1008 to the next pCS in the network. (In an alternative
embodiment, this pCS could take the call even if it is not on
top of the list. This results in less passing on of calls, but may
result in a less homogeneous distribution of calls [i.e. If there

Nov. 5, 2009

is a “key” network member who receives all incoming calls,
that member would be likely to get a disproportionately large
fraction of incoming calls.].)

[0353] Ifthe pCS is on top of the OA list, then at 1010, this
pCS 1s removed from the 0A list and moved to the bottom of
the OB list i.e. the list of occupied, on-duty call takers. (The
parallel discussion of this action, in the setting of FIG. 8
[incoming call handling with centralized call assignment],
allowed for the possibility of some MPs having the capability
of handling more than one call at a time. In that case, the MP
would, after taking a call assignment, move to the bottom of
the 1A list, ifhe was capable of taking another [simultaneous]
incoming call. For the remainder of the discussion of incom-
ing call handling, it will be assumed that “moving to the
bottom of the 0B list could be replaced by a structure in which
the MPs name moves to the bottom of either the OB or 1A list,
whichever is appropriate.) The updated 0A and OB lists are
date and time stamped at 1012, and the list is passed 1014 to
the next pCS (and handled as described hereinbelow); alter-
natively, the updated list could simultaneously be passed to all
of the pCSs on the network (and on other networks).

[0354] This pCS taking the call 1016 may follow or may be
approximately simultaneous with list updating/date and time-
stamping/list dissemination. After the call ends 1018 this pCS
(or its identification number) becomes available to take
another call and is therefore moved 1020 from the 0B list to
the bottom of the 0A list. The updated OA and OB lists are date
and time stamped at 1022, and the list is passed 1024 to the
next pCS. Following 1020, this pCS awaits the next call 1026.
[0355] Lists, like calls, are passed from one network mem-
ber to the next. An incoming list (or lists) 1040 is checked to
see if it differs from a list already on file. If no, 1044, it
represents that list having passed through the full circumfer-
ence of the network, and it is ignored and not passed on any
further. If it is a different list than that on file: a) this pCS is
updated 1046, and b) the updated list is passed on 1048 to the
next pCS in the ring.

[0356] Inanon-centralized system (or in a centralized sys-
tem in which the NA does not handle list management), there
must be a mechanism for automatic list management. One
possible mechanism is indicated by the flow diagram in FIG.
15. Four types of events result in a updating the lists (at block
1100) stored in a particular pCS:

[0357] a)1102: this pCS signing on at the start of a shift
or “tour of duty” (resulting in its removal from the list
that it was on and moving to list 0A);

[0358] b) 1104: this pCS signing off at the end of a shift
(or in the event of equipment malfunction);

[0359] c¢) 1106: updates to this pCS’ schedule (For
example, a pMP who comes back early from a vacation
would move his name from the 3B list to another list, the
choice of which would depend on the updated schedule
details.);

[0360] d) 1108: At the end of a shift, as indicated by
clock 1108, MPs would move from active status (level 0)
to reserve status (level 3, for example [but possibly lev-
els 1 or 2]), and the lists would be updated accordingly.

[0361] Ifa pMP is newly “certified” to handle two simul-
taneous calls (having, in the past, only been allowed to handle
one call), or if another certification change (e.g. to handle up
to three calls, or a downgrade in call handling status) occurs,
this information is also inputted to the list updating mecha-



US 2009/0276013 Al

nism. Such information would affect whether, after having
taken an incoming call, a pMP is assigned to the OB list or the
1A list.

[0362] Changes in certification status 1110 are thus passed
to the list updating algorithm.

[0363] Following list updating 1100, the newly updated
lists are date and time stamped 1112, and then sent 1114 to the
next pCS in the network (or, as discussed hereinabove, to all
pCSs in the network).

[0364] One possible algorithm for the generation of red/
orange/yellow alerts in a network without a NA is shown in
FIG. 16. (This algorithm could also work with a NA-based
system, i.e. instead of the alert only prompting the local
network to act, the alert could prompt both system and NA to
act, or prompt NA only. In that case, this algorithm could be
viewed as a detailed version of elements 512, 520 and 526 of
FIG. 9, which asks: “?any red, orange, yellow alerts?”) For
computational purposes, the number of names on the OA list
is defined as “N” and the number of names on the 0A list+the
number of names of the OB list is defined as “S”.

[0365] At block 1200, an updated set of values of N and S
calculated. At block 1202, if N=0, ared alert is declared 1204,
after which L1206B leads to L1206 A and the recalculation of
N and S. The aforementioned does not constitute and endless
loop, since, the declaration of a red alert, as discussed here-
inabove and hereinbelow (See the detailed discussion associ-
ated with FIG. 17.) results in calling up of reserves, and
ultimately, in an increase in the size of the 0A list, and hence
in an increase in both N and S.

[0366] If N does not equal 0. 1202 leads to 1208 which
checks for N<S/4, If N is less than S/4, 1208 leads t0 1210 and
the declaration of a red alert. Then 1.1206C leads to L1206A
and a reassessment of the values of N and S.

[0367] IfNis not less than S/4, block 1208 leads to block
1212. If N=1, an orange alert is declared 1214, and [.1206D
leads to L1206A. If N does not equal 1, block 1212 leads to
1216 which asks if N<35/8. If yes, an orange alert is declared
1218 and L1206F leads to L1206A.

[0368] IfN is not less than 3S/8, block 1216 leads to block
1220. If N=2, a yellow alert is declared 1222, and L1206F
leads to L1206A. If N does not equal 2, block 1220 leads to
1224 which asks if N<S/2. If yes, a yellow alert is declared
1226 and L1206G leads to L1206A. If no, L1206H leads to
L1206A, and another reassessment of the values of N and S.
[0369] Algorithms with different values of trigger-points
for red, orange and yellow alerts are possible. Different net-
works may use different values or the same values for alert
trigger points. A similar algorithm may also be used to check
for alerts on a network of networks (or it could check the
capacity of the entire system, as per Table 3). The algorithm
could also have the capability of looking at more complex
entities (see Table 3) such as the number of 0A+1A MPs, or
the number of 0A+1A+1B MPs, or for looking at fractions
analogous to those in the aforementioned discussion.

[0370] In the case of a NA-less network, the algorithm
could run on the computer of any member of the network, on
all computers in the network, or on that of a designated key
network member. In the case of a network of networks, an
analogous statement is true; list updating would have to run
from network to network. In the case of a network with a NA,
the algorithm could run on the NA computer, or on another
computer in the network which has access to all updated lists.
[0371] FIG. 17 shows one possible algorithm for acting
upon red/orange/yellow alerts in a network (or network of
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networks) without a NA. The algorithm would run on each
pMP’s computer. (This algorithm could also work with a
NA-based system, i.e. instead of the alert being generated by
the local network, the alert could come from a NA, or a
NA-based computer. In that case [using this algorithm with an
NA-based system], this algorithm could be viewed as a varia-
tion on the parts of the algorithms in FIGS. 10A-C which
indicate instructions to call up reserves.)

[0372] Referring to FIG. 17, at block 1230, if the list review
process (discussed in conjunction with FIG. 16) indicates a
red alert 1236, leads to query block 1238 which asks if this
pMP is on duty. If yes, 1240, a screen message indicating the
alert is presented to him. Such a message may suggest that
optional conversations (if he is handling a case) be elimi-
nated, and that brevity be emphasized regarding essential
dialogue. If this pMP is not on duty, block 1242 asks if this
pMP is in the third reserves. In order to answer, the computer
will compare clock time 1244A with the network schedule
1246 A (See, for example, Table 1.). If this pMP is in the third
reserves, 1242 leads to 1248 and this pMP is paged or called
by a variety of messaging systems as are known in the art. If
the pMP is not in the third reserves, 1242 leads to 1250, and
the alert is ignored. (Red alert does not lead to calling the first
or second reserves, since they would have already been called
in response to an orange (second reserves called) or yellow
alert (first reserves); see below.

[0373] Not shown in the algorithm would be the possibility
of issuing second, third and, if necessary, additional calls to
the same pMP, after the first call, if that MP did not input a
response to the system. Possible responses could include: a)
“T am not available.” b) “I am not now available, but will be
available in _minutes.” and ¢) “I am now available and am
signing on.” The third response would, in principle, be unnec-
essary, since the signing-on process would be detected (block
1102, FIG. 15). Information from the first two types of
responses could be used in projecting the need for additional
on-duty MPs over the minutes and hours to come, and adjust-
ing—either automatically by a more complex algorithm, or
manually by a NA, the alert status.

[0374] Referring again to FIG. 17, at block 1230, if the list
review process indicates an orange alert 1234, leads to query
block 1252 which asks if this pMP is on duty. If yes, 1254, a
screen message indicating the alert is presented to him. Ifthis
pMP is not on duty, block 1256 asks if this pMP is in the
second reserves. In order to answer, the computer will com-
pare clock time 1244B with the network schedule 1246B. If
this pMP is in the second reserves, 1256 leads to 1258 and this
pMP is paged or called. If the pMP is not in the second
reserves, 1256 leads to 1260, and the alert is ignored. Orange
alert does not lead to calling the first reserves, since they
would have already been called in response to a yellow alert
(first reserves); see below.

[0375] Ifthe list review process at 1230 indicates a yellow
alert 1232, leads to query block 1262 which asks if this pMP
is on duty. If yes, 1264, a screen message indicating the alert
is presented to him. If this pMP is not on duty, block 1266 asks
if this pMP is in the first reserves. In order to answer, the
computer will compare clock time 1244C with the network
schedule 1246C. If this pMP is in the first reserves, 1266 leads
to 1268 and this pMP is paged or called. If the pMP is not in
the first reserves, 1266 leads to 1270, and the alert is ignored.
Since the non-centralized network may not have a Network
Administrator, the NA functions will have to either a) occur
automatically, b) become unnecessary, if the system can be so
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designed, or c) need to, from time to time, be addressed/
performed by a pMP. FIG. 18 shows a screen menu 1300
which could be called up by a pMP, which allows the perfor-
mance of such tasks.

[0376] Screen-in-screen 1302 allows the pMP to view
details of the network architecture and utilization (both actual
and potential) with regard to his and other networks. Clicking
on box 1304 shows that pMP’s network connections and the
status of other members of the network. In the figure, this is
shown in 1302 by way of example; Clicking on other boxes
(e.g.1320,1322,1324) would cause the displays described in
these boxes to appear in 1302.

[0377] Theexample shown inbox 1302 in the current figure
shows a 16 member network, similar to that shown in FIG.
7A. The four upper unfilled rectangles indicate pMPs who are
on duty; the two rectangles with a central “*” indicate those
that are, at the moment, handling a case, while the empty
rectangles are not handling cases. Horizontal shading of the
four rectangles on the right indicates first reserves; Vertical
shading of the four rectangles on the bottom indicates second
reserves; and Horizontal/vertical shading of the four rect-
angles on the left indicates third reserves. Contact informa-
tion including but not limited to name, internet address and
telephone number are indicated in the figure for the first
reserves.

[0378] The presence in 1302 of a line which connects adja-
cent rectangles, corresponds to adjacent pCSs with an intact
handshake between them. In the example shown, such a line
is expected but is absent between 1303 A and 1303B, indicat-
ing a failed handshake between those two pCSs. A line is
present between 1303A and 1303C, indicating that a “repair”
of the network has been performed, which allows bypassing
the point of handshake failure (between 1303 A and 1303B).
The dotted line between 1303B and 1303C indicates that the
handshake between those units is intact; In this case, as men-
tioned hereinabove, if desired, the 1303B-1303C combina-
tion could operate as one pCS with the capacity to handle two
or more simultaneous arrests. Those skilled in the art will
appreciate the fact that there are many other ways to display
the details of network status.

[0379] To cause the repair of the pCS corresponding to
1303B in screen-in-screen 1302, the pMP using screen 1300
could click on box 1328, and be shown the address and
contact information for one or more repair teams; this infor-
mation could be displayed within 1302, or elsewhere on 1300.
Clicking on one of the teams’ name or contact information
could cause that team to be paged/contacted. After the pCS
corresponding to 1303B has been repaired, the pCS using
1300 could return the pCS corresponding to 1303B to active
status within the network by clicking on 1306, and then
inputting (e.g. via keyboard), the network re-configuration
information (i.e. that 1303B is to be linked to 1303A and
1303C, and that 1303A is no longer to be linked to 1303C).
Another example of the use of 1306 would be if the pMP
using 1300 needed to remove a different pCS (say, the one
corresponding to 1303C) from service, and have the network
bypass the newly removed pCS.

[0380] A menu of network member contact information
(and contact information about members of other networks)
can be displayed (e.g. on 1302) by clicking on 1308. A mem-
ber can be called or contacted by clicking on 1310 after
clicking on the to-be-contacted person’s name.
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[0381] Clicking on 1312 causes 1302 to display lists of
pMPs. Possible display formats include:

[0382] a)display alphabetically/network members only;

[0383] b) display alphabetically/members of other, or of
all networks;

[0384] c¢) display by reserve status (i.e. level 0A-3B)/
network members only;

[0385] d) display by reserve status/members of other, or
of all networks;

[0386] e) display all pMPs certified to handle two or
more simultaneous cases/this network only; and

[0387] f)display all pMPs certified to handle two or more
simultaneous cases/members of other, or of all net-
works; Box 1314 allows the user pMP to redefine the
level (i.e. number of available pMPs) at which red,
orange or yellow alerts are triggered. Box 1316 allows
the user to enter or delete a pCS which is either newly
joining the network or retiring from it. Box 1318 allows
the user to update his schedule, or those of other pMPs.

[0388] Boxes 1320-1324 allow the user to address issues
outside of his network. He can display another network in a
format similar to that shown in 1302 in the figure (i.e. con-
nections, members, reserve status, etc.) by clicking on 1320
and then inputting identifying information for another par-
ticular network. He could examine inter-network connections
by either: a) clicking successively on two networks (dis-
played by clicking on 1320) and then clicking on 1324, or b)
by double clicking on 1324 to display a zoomed-out map of
all networks; Then, using zoom-in control 1336B, and, if
necessary, zoom out control 1336A, he could optimize his
view of one or more particular inter-network connections. He
could re-configure inter-network connections using box
1326, in a manner analogous to the re-configuration of intra-
network connections using 1306. At times of increased
demand and/or a red, orange or vellow alert, the screen user
may choose to show the networks with maximal unused
capacity (by clicking on 1322), with the intention of diverting
overflow from his network directly to a minimally utilized
one.

[0389] Routine navigational controls include boxes 1332
and 1334, allowing the user to go to the master triage screen
and main menu, respectively. If there is a network adminis-
trator, or a supra-network administrator (i.e. an administrator
for multiple networks, or all networks), that person may be
identified and contacted via 1330.

[0390] The aforementioned description of a pMP network
control screen is not unique; Many other configurations are
possible. Configurations with more than one screen-in-screen
are possible, as are configurations without any. Screen 1300
has many similarities to screen 800 (Level Two Network
Administrator, FIG. 12). Screen 1300 could be used by a
Network Administrator with minimal modification, and
screen 800 could be used by a peripheral MP with minimal
modification.

Overview of Invention 6 (FIG. 19-21, 37)

[0391] While it is recognized that a vast number of arrests
occur in the home setting, the ability to provide RCD service
to the person who lives alone presents a challenge in terms of
both execution and detection. Invention 6 addresses the detec-
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tion issue: Determine remotely that an arrest has occurred in
a person who is alone, and using that information to activate
the RCD.

Detailed Description of Invention 6 (FIG. 19-21, 37)

[0392] FIGS. 19A-] show ten different methods of using a
sensor in the aforementioned capacity. FIG. 19A shows an
implantable device 1402 for detecting cardiac electrical and/
or mechanical activity in a potential victim 1400. The device
has a transmitter 1404 for transmitting said cardiac electrical
and/or mechanical activity. The device may also be used to
detect respiratory activity using either a piezoelectric sensor,
an accelerometer, impedance measurements or acoustical
detecting means.

[0393] FIG.19B shows in implanted device 1406, such as a
pacemaker or ICD, with at least one lead 1408 connected to
the heart. The lead is used for sensing cardiac electrical and/or
mechanical activity. The device has a transmitter 1410 for
transmitting said cardiac electrical and/or mechanical activ-
ity. The device may also be used to detect respiratory activity
using either a piezoelectric sensor, an accelerometer, imped-
ance measurements or acoustical detecting means.

[0394] FIG. 19C shows an external sensing device 1412,
with two or more chest wall contact electrodes 1414, 1416,
with each electrode linked to the sensing device by a wire
1422, 1420, for detecting cardiac electrical activity and
optionally also allowing for the measurement of transthoracic
chest wall impedance. The device has a transmitter 1418, for
signaling the results of its measurements to a nearby receiver;
see below.

[0395] FIG. 19D shows a wearable belt 1424, which houses
two or more contact electrodes (not shown), with each elec-
trode linked to the sensing device 1426 by a wire 1428, 1430,
for detecting cardiac electrical activity and optionally also
allowing for the measurement of transthoracic chest wall
impedance [TCWI]. In each of the instances of TCWI here-
inabove and hereinbelow, a current is applied between the two
electrodes to allow for the impedance measurement. In the
case of the wearable belt, respiration may also be sensed by
force applied to a strain gauge within the belt (not shown),
which is transduced and amplified. The device has a trans-
mitter 1432, for signaling the results of its measurements to a
nearby receiver; see below. The belt may also contain a piezo-
electric crystal transducer or accelerometer-based device for
detecting a sudden deceleration, at the moment of victim
impact, after a collapse.

[0396] FIG. 19E shows three possible microphone arrange-
ments to detect acoustical signals corresponding to a potential
victim’s respirations. Freestanding microphone 1434 A sends
its signal to electronics package and transmitter 1436A for
transmission to nearby receiver 1440. 1434 A and 1436 A may
be mounted anywhere that a potential victim navigates. There
may be one or more such devices in the victim’s home or
workplace. Microphone 1434B, worn on the victim’s cloth-
ing, sends its signal to electronics package and transmitter
1436B for transmission to nearby receiver 1440. Microphone
1434C, worn on the potential victim’s glasses 1441, sends its
signal to electronics package and transmitter 1436C (1434C
and 1436C shown in the figure as a single entity) for trans-
mission to nearby receiver 1440. Receiver 1440 output is
amplified by 1442, optionally filtered by 1444 and analyzed
by analysis circuitry and/or software 1446. If 1446 indicates
a possible, probable or definite change in respiration, it pro-
duces output 1448 A which serves as a “button press” for the
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RCD (see FIG. 20 detailed description), which results in the
establishment of contact with an MP, as described hereinbe-
low. The microphones may also detect victim collapse by
detecting the sound(s) of the victim collapsing.

[0397] A combination of the devices shown in FIGS. 19D
and 19E allow for a microphone to be placed against the chest
wall to detect cardiac acoustic activity (the so-called first
and/or second heart sounds). These sounds, or a signal indi-
cating their presence, or a signal indicating their absence, or
a signal indicating their presence at an inappropriately fast or
slow rate, could be transmitted to a nearby receiver and pro-
cessed as described hereinabove and hereinbelow.

[0398] FIG. 19F shows a wearable gyroscope 1450, held
securely to belt 1452 with transducer (not shown) to detect a
change in the attitude of the victim (i.e. his orientation with
respect to the vertical, or with respect to any given direction).
The transduced signal is amplified, optionally filtered,
optionally analyzed and then transmitted by 1454 to a nearby
receiver. Transmission may be continuous, with analysis at
the receiver end, or transmission may only occur in the event
that change of victim body position signals are generated. The
analysis circuitry/software make look not only at the amount
of change in attitude but its first, second or higher order
derivatives, in order to distinguish victim falling/collapse
from routine victim activity. The victim may wear more than
one such gyroscopic device, each one oriented differently to
allow both greater sensitivity and specificity in distinguishing
avictim collapse. The power supply for the gyroscope and its
electronics, not shown in the figure, would be supported by
belt 1452.

[0399] FIG. 19G shows a fluid-containing vessel 1456 for
detecting a change in victim body attitude. When the victim is
upright, the electrically conductive fluid allows a current to
flow between electrodes 1460 and 1464 which are embedded
in the wall of 1456. However, if the victim is supine: a) the
flow of current between 1460 and 1464 is interrupted, and b)
optionally, a flow of current between another pair of elec-
trodes (i.c. 1458-1460, 1462-1464, or 1458-1462) may be
used to confirm the change in attitude; electrodes 1458 and
1462 are placed so that they lie above the surface of the liquid
when the potential victim is upright. The device, along with
electronics package and transmitter 1468, are worn on belt
1466. Electrodes and the electronics package may also detect
a rapid series of changes in conductivity corresponding to a
splash in the fluid, which in turn corresponds to the victim’s
sudden collapse. For example, a splash might be indicated by
momentary conduction between the 1458-1462 pair rapidly
followed by conduction between the 1458 -1460 pair (and
possibly rapidly followed by one or more cycles of this pat-
tern or of transient conduction between yet another electrode
pair). The selection of a fluid with optimum viscosity may
allow optimum distinction of victim collapse from routine
victim activities; a less viscous fluid will splash less during
routine victim activity. The potential victim may wear a single
such sensor or multiple ones. Wearing multiple sensors may
increase the sensitivity and specificity of collapse detection
by: a) wearing sensors with different orientation; b) wearing
sensors, the fluid in each of which fluid has different viscosi-
ties [using one or more of i) splash analysis and ii) the analysis
of a time-averaged fluid motion to best distinguish a fall from
a non-fall]; ¢) wearing sensors with different container shape
(resulting in a different “splash” pattern in each such con-
tainer); d) wearing sensors on different parts of the body (such
that the response of one sensor to a fall may differ from that of
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another, even if the two sensors are identically constructed);
or ¢) wearing sensors whose electrode array 1458-1464 dif-
fers in geometry from one sensor to the other.

[0400] FIG. 19H show a ground-proximity detecting
device 1472, worn on belt 1474, in conjunction with power
supply, electronics package and transmitter 1470. The device
may detect the victim’s proximity to the ground 1478 by:
[0401] a) an increase in 60 cycle signal detection (the 60
cycle source being electric wiring 1480 running in or near the
floor);

[0402] b) an inboard ultrasound or laser device; or

[0403] c¢) an ultrasensitive global positioning mechanism.
[0404] In addition, one or more sources of visible light,
infrared light, acoustic or ultrasound energy arrayed within
the floor 1476 may serve to trigger 1472. Alternatively, a
belt-based source or any of the aforementioned energy
sources 1484 may be used to trigger one or more detectors in
the floor 1482, which in turn signals the RCD (either directly,
or through a short-range transmitter).

[0405] FIG. 191 shows a video setup for detecting victim
collapse. Video camera 1486, along with electronics package/
transmitter/optional analysis package 1488 in FIG. 1911
observe an upright potential victim, while 1486/1488
observes the same victim after a collapse in FIG. 1912. FIG.
1913 shows a nearby receiver 1490 which passes camera
signals to amplifier 1491, and analysis package 1492. If
indicative of a collapse, the signals serve as a “button push”
signal for activating the RCD (See below in conjunction with
the discussion of FIG. 20, and see above.) As indicated,
analysis of the video information may occur before it is trans-
mitted, using the analysis package contained within 1488,
rather than 1492. The presence of more than one camera will
increase sensitivity and specificity. Software packages which
allow image analysis linked to a drive mechanism for the
camera housing will allow the camera to automatically follow
a potential victim around its field of view. A camera which
allows a large degree of zoom, either optical, digital or both,
may allow for the detection of a) chest wall motion during
respiration (and, its absence), b) cardiac motion (especially if
the victim is supine and has an enlarged heart and thin chest
wall), and c) carotid (or other) arterial pulsations.

[0406] FIG. 19] shows a potential victim wearing a device
1493 which emits polarized light 1494 which is detected by
detector 1495. Power supply/optional transmitter and
optional analysis package 1496 are mounted on wall 1498.
Alternatively there may be no transmitter with the output of
1496 being directly connected to the RCD. The analysis pack-
age may alternatively be contained withinthe RCD. When the
potential victim is no longer upright, the output of detector
1495 declines. In a preferred embodiment of the invention,
there would be multiple detectors 1495. Alternative means of
arraying the polarized light source and detector include: a)
having the light source on the wall and the detector (along
with a transmitter, power supply and electronics package on
the victim); b) having a mirror on the wall and both the light
source and detector on the victim; ¢) having a mirror on the
victim and both the light source and detector on the wall. In
the case of a), the light source could consist of a strip that runs
along the perimeter of each room that the victim moves
through, so that no matter which way the victim faces, he is
facing the source. In the case of b), the mirror could consist of
a strip that runs along the perimeter of each room that the
victim moves through, so that no matter which way the victim
faces, he is facing a mirror.
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[0407] Theideal sensor arrangement could consist ofa)one
sensor modality, or b) two or more of the sensor modalities
described in conjunction with FIGS. 19A-J, see below.
[0408] FIG. 20 shows sensor signal processing. In the fig-
ure, three different sensor inputs are shown; there may be
more or less such inputs. If there are a plurality of inputs, they
may be from identical sensors in different locations, from
sensors with identical modality but slightly different design
features (e.g. two fluid-based attitude change detectors (as in
FIG. 19G), each with a different fluid viscosity, or from
entirely different types of sensors (e.g. those in FIGS. 19E,
19G and 191).
[0409] Receiver 1500 receives signals from the aforemen-
tioned transmitters, and sends it to decoder 1502. (Alterna-
tively, signals from wall-mounted detectors may have a
“hard-wire” connection to the system, bypassing the front-
end of the aforementioned system.) The figure shows the raw
data from three sources 1504A-C outputting the decoder and
passed to data analysis circuitry/software 1506A-C.
1506A-C may be a) hardwired/preprogrammed; b) run on
software which is update-able from a central station (or which
is locally updated), or ¢) consist of a neural network which
allows the unit to “learn” to distinguish normal from abnor-
mal patterns of sensor output. Each of 1506 A-C yields one of
four possible outputs:
[0410] a)Its associated sensor output indicates a possible
collapse 1508,
[0411] D) Its associated sensor output indicates a prob-
able collapse 1510;
[0412] c) Its associated sensor output indicates a definite
collapse 1512; or
[0413] d) There is no indication of a collapse.
[0414] (Circles in the figure containing the letters “A”
through “F” are intended to indicate direct electrical connec-
tions between identically lettered points [e.g. 1506C outputs
via “A” to 1508], and are placed to avoid confusing line-
crossings.)
[0415] Theoutputs of each of 1508, 1510 and 1512 go to a)
the RCD “button press” mechanism 1602 [Button Press is
discussed extensively in Ser. No. 10/460,458. It indicates
electronic activation of the RCD analogous to an enabler
pressing the activation button. It carries the same meaning
here.]; and b) via encoder 1514, to the RCD communications
system 1600 for transmission to the central station [Thus the
sensor output—either processed, unprocessed or both may be
transmitted to the CS.].
[0416] FIG. 21 shows a central station screen 1700 for
arrest sensor monitoring and treatment. The ECG, for those
sensors which allow its detection, is displayed at 1702. The
MP may look at sensor information in a number of different
formats:
[0417] a) He may look at unprocessed, raw sensor data
(current and previous) by clicking on 1708,
[0418] b) He may look at real-time processed sensor data
by clicking on 1704;
[0419] c¢) He may look at previous sensor data by clicking
on 1706;
[0420] d) He may cause his display to show one of the
victim’s other sensors by clicking on 1712 or 1714; or
[0421] e) In an alternate embodiment of the invention, he
may cause the victim’s monitoring system to switch to an
alternate sensor (e.g. a different camera) by double clicking
on either 1712 or 1714.
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[0422] The MP may bring up a control screen (not shown,
but similar to FIG. 28 of Ser. No. 10/460,458) which allows
control of the victims video cameras (e.g. orientation, zoom,
frame rate, contrast, etc.) by clicking on 1716. The MP may
bring up a control screen (not shown) which allows control of
the victim’s microphone information processing (e.g. gain,
filtering, etc.) by clicking on 1718.

[0423] The MP can show:

[0424] a) victim history, medications and implanted
devices, if in the system or accessible via another data-
base, by clicking on 1720;

[0425] b) advanced directives (e.g. do not resuscitate
under certain conditions) by clicking on 1722;

[0426] c)alist of neighbors and their telephone numbers
by clicking on 1724; and

[0427] d) alist of nearby RCDs by clicking on 1726 (..
. the idea being that such locations may be more likely to
have a person who can do CPR).

[0428] The MP can:

[0429] a) go to either the Main Menu or Triage Screen
(not shown but analogous to FIGS. 43 and 42 respec-
tively, in Ser. No. 10/460,458) by clicking on 1728 or
1724, respectively;

[0430] b) get the contact information for, and call the
9-1-1 unit nearest the victim by clicking on 1730; or

[0431] c)activate an arrest robot (see below) by clicking
on 1732.

Overview of Inventions 7-9 (FIGS. 22-24)

[0432] There are four advantages which result from placing
a remotely controlled defibrillator in a motor vehicle:
A) Although it is known that most arrests occur in the home,
having the defibrillator located in a motor vehicle instead of
the home allows the owner the possibility of being protected
when he/she is at work, (as well as at home) as long as the
walk time between the actual work location and the place
where the motor vehicle is parked is not excessive (e.g. under
a few minutes). Assumptions implicit in the last statement are
that most people in all but the large cities: a) drive to work and
b) park their cars a short distance from their actual work
locations. A motor vehicle-based RCD would expand the
number of hours per day that the RCD could serve the owner,
if:

[0433] 1) the owner works, drives to work and parks the

car within a short walk-time; and
[0434] 2) the owner uses the car for errands, trips or any
activity.

[0435] If two or more people live in the same home, but
only one drives to work, then a disadvantage of the motor
vehicle based approach is that during the working hours, the
people who remain at home lose their protection. (Obviously,
this could be remedied by having two RCDs, one in the home
and one in the motor vehicle.) The removal of protection of
those remaining at home during the work/errand hours would
be balanced by the fact that other people in the work environ-
ment could benefit from the RCD.
[0436] B) Some motor vehicles, e.g. the G.M. OnStar and a
BMW-based system, have a vehicle communications system
which lets the owner communicate with a central station for
an assortment of situations including keys and children
locked in the vehicle. Such vehicles thus already have ameans
of communication linkage to a central facility, which would
facilitate setting up a remotely controlled defibrillation sys-
tem.
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[0437] C) A motor vehicle-based RCD could take advan-
tage of the vehicle power supply, for both: 1) charging of its
own batteries; and 2) supplying energy to a device with high
energy requirements such as a device for performing chest
compression or CPR.

[0438] D) Allowing motor vehicle buying customers to
have the option of purchasing a vehicle with a defibrillator
system may improve the sales of that brand of motor vehicle.

Detailed Description of Inventions 7-9 (FIGS. 22-24)

[0439] FIG. 22 shows motor vehicle 1800 containing Por-
table Unit (PU) 1802. The PU is a remotely controllable
defibrillator and communications unit which has the proper-
ties as the PU described in Ser. No. 10/460,458. The motor
vehicle could be a car, SUV, bus, truck, motor home, farm
vehicle, military carrier, train, boat, submarine or spacecraft.
[0440] During periods when the PU is not used on a victim,
the PU is linked to the vehicle power supply 1810 through
wire(s) 1826 and detachable link 1804B. It is linked to the
stationary unit “SU” through wires 1828 and detachable link
1804A. The SU is an intermediate communications Uunit
which has properties similar to the SU described in Ser. No.
10/460,458. The SU as shown in FIG. 22, however, does not
perform the locking/supporting function and the power sup-
ply function that the SU of Ser. No. 10/460,458 does. It would
be possible for the SU of inventions 7-9 to perform the lock-
ing function by locating it immediately adjacent to the PU. It
would be possible for the SU of inventions 9-11 to supply
power to the PU by dividing wires 1826 into a component
(1826A, not shown) which links 1810 to 1806, and a compo-
nent (1826B, not shown) which links 1806 to 1804B. The SU
may also change the voltage and waveform of the electrical
energy supplied by 1810 to a voltage and waveform opti-
mized for PU performance. The SU is, of course, not literally
stationary when contained in a motor vehicle; nevertheless,
the terminology of Ser. No. 10/460,458 has been preserved
herein. Accordingly, this communications unit is referred to
as the stationary unit.

[0441] During operation, the PU would usually be
uncoupled from its direct links to the motor vehicle including:
A) communications link 1804A (after which the PU would
communicate through antenna 1812) and B) power link
1804B (after which the PU would run on its own rechargeable
batteries). Element 1822 is an optional electrical link between
the PU and the CPR device which may carry electrical power
and/or telemetry information. If present, it may be: A) fixed at
both ends, B) detachable at one end and fixed at the other, or
C) detachable at both ends. If it is in place at the time that the
PU is uncoupled and moved, at least one end of 1822 would
be uncoupled, if CPR device 1814 is not simultaneously
moved. If 1814 is simultaneously moved, at least one end of
1822 could be uncoupled to facilitate transport, or remain
coupled during transport.

[0442] Once the PU is decoupled from the vehicle, it com-
municates with the central station in a number of possible
ways including:

[0443] A) PU 1802 to antenna 1812 to antenna 1816 to
vehicle SU to direct electrical link 1830 to vehicle commu-
nications system 1808 to antenna 1818 to central station;
[0444] B)PU 1802 to antenna 1812 to antenna 1816 to SU
to direct electrical link 1830 to vehicle communications sys-
tem 1808 to antenna 1818 to another vehicle’s communica-
tions system (1808 A, not shown [either directly through that
vehicle communications system antenna 1818 A, or through
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that vehicle’s stationary unit 1806A {not shown}|) to that
vehicle’s communications system antenna 1818A, to central
station (Alternatively, 1808A may have one antenna for
incoming signals and a separate one for outgoing signals.);
[0445] C) PU 1802 to antenna 1812 to antenna 1818 to
vehicle communications system 1808 to antenna (Alterna-
tively, 1808 may have one antenna for incoming signals and a
separate one for outgoing signals.) to CS;

[0446] D) PU 1802 to antenna 1812 to antenna 1818 to
vehicle communications system 1808 to antenna 1818 (same
or different 1818 as aforementioned) to another vehicle’s
communications system (1808B, not shown [either directly
through that vehicle communications system antenna 1818B,
or through that vehicle’s stationary unit 1806B (not shown)])
to that vehicle’s communications system antenna 1818B, to
central station (Alternatively, 1808B may have one antenna
for incoming signals and a separate one for outgoing sig-
nals.);

[0447] E) PU 1802 to antenna 1812 directly to central sta-
tion (CS);

[0448] F) PU 1802 via “land line” (not shown) directly to
CS;

[0449] G) PU 1802 to antenna 1812 to a SU (1806C, not
shown, via its associated antenna 1816C, not shown) in a
vehicle (1800C, not shown) other than 1800 to that vehicle’s
communication system (1808C, not shown,) to central sta-
tion;

[0450] H) PU 1802 to antenna 1812 to a vehicle communi-
cation system (1808D, not shown via its associated antenna
1818D) in a vehicle (1800D, not shown) other than 1800 to
that vehicle communication system antenna (1818D, not
shown,) to central station (Alternatively, 1808D may have
one antenna for incoming signals and a separate one for
outgoing signals.);

[0451] 1) PU 1802 to a non-vehicle-based SU (i.e. the form
of SU described in Ser. No. 10/460,458):

[0452] 1) to the CS, directly;

[0453] 2) through other non-vehicle-based SUs, and then
to the CS

[0454] 3) through a vehicle-based SU (1806E, not

shown), to that vehicle’s communications system
(1808E, not shown), to antenna 1818E (not shown), to
the CS;

[0455] 4) through a vehicle-based SU (1806F, not
shown), to that vehicle’s communications system
(1808F, not shown), to antenna 1818F (not shown), to
another vehicle’s communications system (1808G, not
shown [via antenna 1818G, not shown]) to the CS via
antenna 1818G; or

[0456] 5)to the CS through a network consisting of both:
a) one or more vehicle based SUs/vehicle communica-
tions systems and b) one or more stationary SUs.

[0457] 1) PU 1802 to the CS through a network consisting
of both: a) one or more vehicle based SUs/vehicle communi-
cations systems and b) one or more stationary SUs.

[0458] Other embodiments of the invention include:

A) embodiments in which the vehicle stationary unit’s func-
tions are performed by the vehicle communications system,
and in which, therefore, the vehicle stationary unit is not a
separate entity from the vehicle communications system;

B) embodiments in which a non-vehicle-based PU (as
described in 10/460,458) or SU (as described in Ser. No.
10/460,458) communicates with the CS through a network
consisting of either: a) one or more vehicle-based SUs/ve-
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hicle communications systems or b) (i) one or more vehicle-
based SUs/vehicle communications systems and (ii) one or
more stationary SUs; and
C) embodiments in which an implantable cardioverter
defibrillator or “ICD” (as described in Ser. No. 10/460,458) or
SU (as described in Ser. No. 10/460,458) communicates with
the CS through a network consisting of either: a) one or more
vehicle-based SUs/vehicle communications systems or b) (i)
one or more vehicle-based SUs/vehicle communications sys-
tems and (ii) one or more stationary SUs.
D) embodiments in which one or more SUs—either vehicle-
based or non-vehicle based contains a router to allow it to
select one or more “hops” in the communications path from
defibrillator to central station.
[0459] Element 1814 is a CPR device which allows for the
automatic delivery of either A) chest compressions, B) lung
ventilation, or C) both chest compressions and lung ventila-
tion. Telemetry information may pass in both directions
between PU 1802 and 1814 via either electrical connection
1822 (if in place), or via antennae 1812 and 1824. Such
telemetry information may include:

[0460] A) Items and parameters controlled by the MP

including:

[0461] 1) the rate of chest compressions;

[0462] 2) the depth of chest compressions;

[0463] 3) the “shape” of the mechanical impulse (i.e.
the force vs. time curve of the impulse;

[0464] 4) the surface area over which the chest com-
pressing element contacts the chest;

[0465] 5) the position of the chest compressing ele-
ment with respect to either the victim’s chest or the
chest compressing device’s housing;

[0466] 6) parameters related to the relative positions
of different supporting members of the chest com-
pression device housing;

[0467] 7)the respiratory rate;

[0468] 8) the respiratory volume;

[0469] 9) the frequency with which a “sigh” breath
(i.e. a breath of increased volume) is applied;

[0470] 10) the volume of the sigh breath;
[0471] 11) the duration of inspiration and expiration;
[0472] 12)the amount of positive end expiratory pres-

sure, if any;
[0473] 13) the presence of “dead space” in the venti-
latory circuit;

[0474] 14) the mixture of inspired gasses;

[0475] 15) the temperature of the inspired gasses;
[0476] 16) the humidity of the inspired gasses; and
[0477] 17) the temporal relationship between chest

compression and lung ventilations, specifically:
[0478] a) the ratio of chest compression frequency
to ventilation frequency; and
[0479] b) when, during a chest compression cycle,
ventilation begins and ends.
[0480] B) Information coming from the apparatus includ-
ing:
[0481] 1) chest compliance during compression (how
‘hard” it is to compress the chest);
[0482] 2) chest recoil dynamics following a compres-
sion;
[0483] 3) chest/lung compliance during ventilation;
[0484] 4) the content of expired gasses (e.g. end tidal
carbon dioxide content);
[0485] 5) chest auscultatory information, if available;
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[0486] 6) ultrasound information about cardiac motion,
if available; and
[0487] 7) information about the relative position of the

relative positions of the different members of the chest

compression device housing and the victim.
[0488] The CPR device receives electrical power from the
vehicle power supply 1810 via wire(s) 1826, detachable con-
nector 1804C, additional coiled wire(s) 1820 and additional
detachable connector 1804D. Additional coiled wire(s) 1820
and additional detachable connector 1804D are optional.
They allow the CPR device to be moved within the vehicle, or
outside of the vehicle without disconnecting from the vehicle
power supply; The advantage of this: Even though the CPR
device would have its own rechargeable batteries, chest com-
pression and ventilation may consume substantial enough
amounts of electrical energy to make it valuable to have an
energy supply beyond that which comes from the CPR
device’s rechargeable batteries.
[0489] Besides removal of the CPR device from the
vehicle, in one embodiment of the invention, the CPR device
may be rolled/slid to theback of the vehicle along one or more
tracks 1832 and positioned at the perimeter of the vehicle.
Optional wheels, bearings and/or gears 1834 facilitate this
movement. The track(s) may run:

[0490] A) beneath 1814;

[0491] B)above 1814;

[0492] C) to the right and/or left of 1814; and/or
[0493] D) through 1814.

[0494] The movement of 1814 to the perimeter of the
vehicle may be passive (i.e. the device is slid by an enabler
(EN)) or active, powered by one or more motors (not shown in
the figure, but using technology known in the art), which are
housed either within the CPR device or outside of it. The
motors, if present, may be controlled by the enabler or by the
MP.

[0495] Upon reaching the perimeter or near-perimeter of
the vehicle, the device may either:

[0496] A) operate from that location, for a victim on the
ground lying below the device;

[0497] B) be lowered to the ground either:

[0498] 1) by having the enabler detach it and lower it;

[0499] 2) by apassive (i.e. non-motorized) pulley and/or
gear arrangement powered by the enabler;

[0500] 3) by an active (i.e. motorized) pulley and/or gear
arrangement powered by a motor, controlled by the
enabler; or

[0501] 4) by an active (i.e. motorized) pulley and/or gear
arrangement powered by a motor, controlled by the MP.

[0502] Once on the ground, the CPR device may be:
[0503] A) operated at the point that it touches down; or
[0504] B)moved to another location:
[0505] 1) by having the enabler move the device
[0506] 2) by an active—i.e. motorized—arrangement
powered by a motor, controlled by the enabler; or
[0507] 3)by an active—i.e. motorized—arrangement
powered by a motor, controlled by the MP.
[0508] Optionally, a warning signal indicating the
approach of the limit of coil 1820 capacity to stretch may be
made available to either the EN or the MP. This signal may be
generated based on:

[0509] A) adevice which senses the position of the CPR
device along track 1832;

[0510] B) a device which senses the number of revolu-
tions made by wheels 1834;
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[0511] C) a strain sensor within detachable links 1804C,
1804D and/or coiled wire(s) 1820;

[0512] D) video information relayed by the optional
video apparatus within the PU (as discussed in Ser. No.
10/460,458) and/or

[0513] E) a global positioning device located within
1814.

[0514] Although some of the components of the motor
vehiclebased system are grouped on the left side of the figure,
and some are grouped on the right, many other geometric
arrangements are possible including:

[0515] A) arrangements in which the components in the
front of the vehicle have a different spatial relationship than
that shown in FIG. 22 (e.g. the vehicle power supply posi-
tioned behind, to the right of, or to the left of the SU);
[0516] B) arrangements in which the components in the
rear of the vehicle have a different spatial relationship than
that shown in FIG. 22 (e.g. the CPR device positioned either
to the right or left of the PU);

[0517] C) arrangements with all of the components at the
rear of the vehicle;

[0518] D) arrangements with all of the components at the
front of the vehicle;

[0519] E) arrangements with a different distribution of
components between the front and back of the vehicle (For
example, the SU could be adjacent to the PU, rather than on
the other side of the vehicle.); and/or

[0520] F) arrangements with one or more components of
the system in the mid-portion of the vehicle, i.e. neither in the
front nor the back.

[0521] FIG. 23 shows the CPR device 814, positioned on its
track 1832 so that a portion of it extends beyond the perimeter
of motor vehicle 1800, allowing compression of a victim 10,
lying on the ground. Chest compressing cylinder 1836 is
moved up and down by actuator 1838. Motion 0f 1836 may be
caused by electromagnetic force, or by a variety of electro-
mechanical arrangements as are known inthe art. An arrange-
ment of springs, not shown, may be responsible for some or
all of either the downward or the upward motion of 1836. By
anchoring one side (the left one in the figure) of 1814 to the
vehicle, 1814 is stabilized so that it may remain approxi-
mately stationary during the application of force to the chest
wall. Wire(s) 1820 carry electrical power to 1814 through
connector 1804D. Telemetry information passes to and from
1814 via antenna 1824 or through electrical connection 1822
(not shown in FIG. 23; shown in FIG. 22).

[0522] FIGS. 24A and 24B show a network of SUs linking
the central station/medical professional (CS/MP) with the
portable unit/victim (PU/MP). As discussed above in con-
Junction with FIG. 22, the stationary units in motor vehicles
are not really stationary, but continue to be so called, in
accordance with the naming convention of Ser. No. 10/460,
458. Two types of SUs are shown:

[0523] A)mSUs: mobile SUs, located in motor vehicles;
and

[0524] B)sSUs: (truly) stationary SUs, located in homes.

[0525] InFIG.24A, the signal path from CS to PUis: CSto
mSU to sSU, to mSU, to sSU, to mSU, to PU. (Signals
passing from one entity to another are denoted by broken
lines.) The path from PU to CS would include the same
entities listed in reverse order. Although the example in the
figure shows an alternating sequence of sSUs and mSUs, one
could have a network in which:
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[0526] A) all of the SUs are sSUs;
[0527] B) all of the SUs are mSUs;
[0528] C)there are a plurality of mSUs directly linked to

each other (without an intervening sSU); and

[0529] D) there are a plurality of sSUs directly linked to
each other (without an intervening mSU);

[0530] FIG. 24A shows the linkages at a time arbitrarily
designated as t;. At a later time, designated as t,, the four
motor vehicles have each moved to the left as shown in FIG.
24B. (The arrows in FIG. 24A indicate the direction of travel
of the motor vehicles.) mSU, , at t,, is no longer in a position
1o link the CS and sSU, but mSU, is in such a position, and
performs the aforementioned link. Similarly mSUj, att,,isno
longer in a position to link the sSU, and the PU (asitdid att,),
but it can link sSU, and sSU,,, and does so. mSU,,, at t,, is no
longer in a useless position; At t, it can link the PU and sSU,,
and does.

[0531] Motion ofthe SUs need not be all in the same direc-
tion, or in any particular direction. Each mSU may:

[0532] A) communicate as part of an SU-vehicle com-
munications system pair, as shown in FIG. 22, elements
1806, 1830, 1808;

[0533] B) communicate without using the vehicle com-
nmunications system; or

[0534] C) represent only the vehicle communications
system, in an embodiment in which some or all of the
vehicles do not have SUs, or in which some or all of the
vehicles do not use their SUs.

[0535] The PU/victim in FIGS. 24A and 24B could also be
an ICD/victim, i.e. a victim in whom an ICD is implanted
which is capable of communication with a nearby SU, as
described in Ser. No. 10/460,458.

[0536] Each SU may be coupled to a routing device which

lets it:
[0537] A) find the next nearest SU;
[0538] B) poll multiple (or all of the reachable) SUs to

determine the appropriate next SU; and/or

[0539] C) cause a plurality of reachable SUs to contact
and obtain information concerning position and/or sig-
nal strength and/or availability of downstream neighbor-
ing SUs; and each of these downstream SUs may obtain
similar information from a plurality of further down-
stream neighbors; and this step may be repeated one or
more times with successively further downstream neigh-
bors; with the aggregated information used algorithmi-
cally to construct an optimum communications route in
both directions between the PU and the CS, using such
algorithms and techniques as are known in the art.

[0540] Alternatively, the communications route may be
determined entirely by the central station, which does so
using:

[0541] A) GPS information indicating the location of
each mSU;

[0542] B) stored information about the location of each
sSU;

[0543] C) information known to it about total system
volume, at that moment in time.

[0544] In this case the CS would pass this routing informa-
tion on to the constituents of the route by either:

[0545] A) passing information about the complete route
(e.g., that at t;, the route from CS to PU is mSU, to sSU,
to mSU, to sSU, to mSU; and the return route is the
reversed sequence); or
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[0546] B) passing routing information directly from the
CS to each constituent of the route.

Overview of Invention 10 (FIGS. 25-31)

[0547] During the past few vears it has become clear that
for certain victims of cardiac arrest, the administration of
CPR prior to a shock, improves the outcome. It has, for a
longer time, been clear that CPR is also necessary for victims
who have hypotension or so-called electromechanical disso-
ciation during an arrest. The inventions described herein
allow for the automatic provision of this modality, with con-
trol and monitoring of the CPR device by the MP.

Detailed Description of Invention 10 (FIGS. 25-31)

[0548] FIG. 25 shows a biplane CPR device and a variation
on its design. Referring to FIG. 25A, “biplane” refers to the
fact that during operation, the rigid planar element lying
above the victim 1902 is parallel to the rigid element 1900
which lies beneath victim 10 (shown in cross sectional view).
To achieve chest compression, servos 1904A and 1904B take
up respective belts 1908A and B which causes 1902 to be
pulled downward. This causes rigid or semi-rigid element
1906, placed over the victim’s sternum, at the appropriate
point rostral to the xiphoid process, to be pressed downwards,
effectuating a chest compression. Other shapes of 1906 are
possible. It is possible that 1906 would come in multiple sizes
and shapes (including various contact areas) to fit different
victims. The servos may reel in the belts directly onto their
rotating shaft, or onto a different shaft connected to the servo
shaft by either one or more gears, belts, clutches or combina-
tions of these. A ratchet wheel may be used to create an
impulse, i.e. a sudden, brief increase in compressive force.
Relaxation (i.e. release of the compression) may be either a)
passive (i.e. by interrupting the servo power supply, or b)
active (i.e. by reversing current flow, when a DC motor is in
use, ¢) by reversing the direction of the shaft which takes up
belts 1908A and B (i.e. by changing the gear arrangement
which links the servo shaft and the belt take-up shaft; or d) by
activating another servo (not shown) which moves in the
opposite direction of 1904A and B. 1902 may be spring-
loaded from above and/or below (not shown) or have damp-
ing apparatus above and/or below.

[0549] Apparatus within a gear, clutch or belt arrangement
which attaches the servo shaft to the belt-uptake shaft may be
designed to allow slippage when the torque reaches a certain
value, to prevent excessive amount of applied pressure.
[0550] In order to maintain ideal geometry (which entails
keeping 1902 parallel to 1900), a level measuring transducer
1914 may be used to monitor deviations from horizontality
for 1902. Such deviations, if any are processed by power
supply/electronics package 1910, and sent to transmitter
1916, antenna 1918, and from there to another antenna
attached to a receiving apparatus/electronics/data package
which generates a corrective signal which is applied to one or
both servos. Alternatively, the link between the level detector
and the servos could be a direct electrical connection. Another
level-measuring transducer 1912 is shown for detecting
deviations from parallel (to 1900) alignment that are orthogo-
nal to those detected by 1914. These sorts of deviations will
be important if an arrangement with four servos (analogous to
that shown in FIG. 26B). Such deviations could also be
important with a two-servo apparatus, if there are a series of
belts on each side of the apparatus, all moved by the same
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servo but with each belt linked to the servo through its own
belt/gear/clutch apparatus. In the figure, 1910 uses the same
power supply/electronics/data package and transmitter/an-
tenna as does 1914.

[0551] To facilitate setup, at least one of servos 1904A and
B would initially not be attached to element 1900, allowing
1900 to be more easily positioned under the victim. Once
1900 is placed beneath 10, the unattached servo(s) is/are
securely fastened to 1900.

[0552] Embodiments of the apparatus which use non-servo
types of motors, as are known to a person skilled in the art, are
also possible.

[0553] Apparatus which allows automatic ventilation of the
patient may be coupled to the aforementioned, using technol-
ogy that is known in the art. Proper control and synchroniza-
tion of this apparatus with the chest compression rhythm is
discussed below.

[0554] FIG. 25B shows an elevational oblique view of the
same victim-apparatus combination as is shown in FIG. 25A.
[0555] FIG. 25C shows a variation in which 1903 is less
wide than 1900. An advantage of this variation is ease of
storage and the ability to control unintended right/left motion
0f 1903/1906 by lengthening or shortening one of 1908A or
B. A disadvantage is that only a fraction of the force applied
10 belts 1908 is transmitted downward. Yet another variation
(not shown) would have the width of 1903 greater than that of
1900. The advantage/disadvantage situation is the same as
with the shortened version of 1903, except that storage
becomes a disadvantage.

[0556] FIG. 26 shows a “triangular” CPR, so-called
because of the approximate triangle formed by the two force-
supplying belts 1922 A and B, and the under-victim element
1901.

[0557] In FIG. 26A, which shows a cross-sectional view,
many of the elements are analogous or identical in function to
those in the aforementioned biplane CPR device:

[0558] a) 1901 is analogous to 1900;

[0559] b) 1920A and B are analogous to 1904A and B;
[0560] c)1922A and B are analogous to 1908A and B;
[0561] d) 1926 is analogous to 1906;

[0562] e) 1930 is analogous to 1916;

[0563] f) 1928 is analogous to 1918;

[0564] g) 1932 is analogous to 1914;

[0565] h) 1934 is analogous to 1912; and

[0566] 1) 1936 is analogous to 1910.

[0567] FElements in the triangular device which are not

analogous to those in the biplane device include:

[0568] a) belts 1922C and D, and servo motors 1920C
and D. The belts extend from respective positioning/
orienting servos 1920C and D to sternal compression
element 1926. These latter two servo motors receive
control signals which are based on 1) the level-sensing
apparatus (with transducers 1932 and 1934) within
1926, and i1) pressure transducers 1938 A and B located
at the base of 1926. These servos—as was the case with
1904 A and B—may receive their information either via
RF link or by direct connection. They allow more precise
manipulation of 1926. For example: 1926 could be
moved to the left (in the figure) by simultaneously short-
ening each of belts 1922A and C. Alternatively, 1926
could be rotated clockwise by shortening each 0f1922B
and C (while allowing 1922A and D to lengthen).
Embodiments of the invention without the positioning/
orienting belts and servos are possible. (Similarly

Nov. 5, 2009

embodiments of the biplane CPR device containing a
second set of belts and servos for positioning/orienting
[with a diagonal orientation of the additional set of belts]
are possible.) Embodiments of the inventions in which
the orienting/positioning function of servos 1920C and
D are performed by 1920A and B (in addition to the
1920A and B primary function of providing the power
for chest compression), such that a system of gears, belts
and/or clutches allows a different amount of force (if
any) to be applied to 1922C and D, compared to that
applied to 1922 A and B, are possible. Embodiments of
the invention in which belts 1922A and C are replaced by
a single belt (as are 1922B and D) which is either 1) a
closed loop, which runs along the respective side of
1926, held in place by “inverted” u-shaped guides; ii) an
open loop which is secured at one low point and one high
point on the appropriate side 0f1926; or iii) an open loop
which s secured at two points within the servo assembly,
and which runs along the respective side 0£ 1926, heldin
place by “inverted” u-shaped guides;
[0569] b)optionalinflatable elements 1924 A and B. These,
when present, also help maintain the position and orientation
of 1926. They may be present in addition to 1920C and
D/1922C and D, or instead of it; or neither of the two systems
may be present. They may be inflated before or after position-
ing of the apparatus on the victim, by either the CPR device or
aseparate pressure source. Their inflation may be: 1) such that
the volume that they contain is fixed; ii) such that the volume
that they contain is dynamically varied, by the CPR device,
e.g. to maintain a constant pressure within the bag during
chest compression, or to properly position the bag using
telemetry information from level sensors 1932 and 1934. In
an alternative embodiment of the invention, the bags may be
filled with either a liquid or a gel.
[0570] Apparatus which allows varying the size and shape
of the footprint of 1926 on the sternum is possible for this
invention and for 1906 and the biplane device. The variation
could be remotely controlled or manually manipulated. The
remotely controlled version would have a receiver within
1926 (or 1906) which receives signals which a) manipulate
the opening and closing of valves within 1926 (1906) which
control the distribution of a fluid within 1926; or b) electro-
magnetically manipulate the orientation and position of small
but rigid elements within 1926 (1906).
[0571] Inan alternative embodiment of the invention (also
applicable to the biplane version), elements 1938A and B
may be ultrasound probes (including sources/detectors),
which collect data to on the position/orientation of 1926
(1906) with respect to the torso margins to assure placement
011926 (1906). In this situation, 1938 A and B would likely be
placed in a more lateral position on 1926 (1906) to allow
visualization of the torso edges. Alternatively, positioning/
orienting may be aided by one or more light sources on the
victim-side 0f1901 (1900) which are detected by detectors on
the sides 0f 1926 (1901). Still other alternative embodiments
use a light source on 1926 (1901) and a detector on 1901
(1900) or a light source and detector on the same element,
with a mirrored surface on the opposing element. Alterna-
tively, positioning/orienting could be aided by visual infor-
mation from the video camera within the RCD (as described
in Ser. No. 10/460,458), operating with either the biplane or
the triangular device.
[0572] Apparatus which allows automatic ventilation of the
patient may be coupled to the aforementioned, using technol-
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ogy that is known in the art. Proper control and synchroniza-
tion of this apparatus with the chest compression rhythm is
discussed below.

[0573] FIG. 26B shows an oblique elevational view of the
victim and device in FIG. 25A. In this figure, positioning/
orienting servos and belts are absent. The presence of two of
each of compression servos allows for better positioning/
orienting and stability of 1926, compared to the case with
only two compression motors. Furthermore, by positioning
servos 1920E and F closer to the head-end of 1901 than is the
head-end of 1926, and by positioning servos 1920G and H
closer to the foot-end of 1901 than is the foot-end of 1926, it
would be possible to aid in the positioning of 1926 along the
head-foot axis. If, during use, it began to drift toward the head
end, an increase in the torque applied by 1920G and H, and a
decrease in the torque applied by 1920E and F, would help
restore 1926 to its proper location. Such head-foot position
correction could be used in conjunction with the biplane
device. Still other alternative embodiments are possible in
which:

[0574] a)two (or four) large servos provide chest compres-
sion and four smaller ones provided head-foot position cor-
rection;

[0575] b) only two (rather than four) servos are used for
head-foot position correction (one on each side of the victim),
and

[0576] c) a system with two or four compression servos,
two or four head-foot positioning servos and two or four
right/left positioning/orienting servos.

[0577] Embodiments of the apparatus which use non-servo
types of motors, as are known to a person skilled in the art, are
also possible.

[0578] FIG. 26C shows another embodiment of the inven-
tion in which belts 1922A and B attach to 1926 at its top. In
yet another variation, the two belts may then be replaced by a
single belt which either a) slides freely through an inverted
U-shaped guide at the top of 1926 or b) is secured to the top
0f 1926.

[0579] FIG. 26D is a variation of the device shown in FIG.
26B. In this embodiment, right to left drift or deviation of
1926 is prevented by a rod 1950 which passes through a hole
in 1926. The head end 0f 1950 is supported by brackets 1954,
the foot end by brackets 1952. Embodiments are possible
with a) a larger or smaller number 0of 1952 or of 1954; and b)
different positioning and or angulation of one or more 01952
or 1954.

[0580] FIG. 26E shows a detailed end view of the junction
between brackets 1952 and rod 1950. Bearings and bearing
housing 1955 allow for guided motion 0f 1950 in the up-down
direction with a minimum of friction. Springs 1956 restore a
neutral position to the end of 1950 when motors 1920 do not
exert a downward force. Embodiments with only one spring
are possible, as are embodiments without any springs and
without any bearings. The junction at the head-end of the
device, associated with brackets 1954 would be similar in
structure, though need not be identical to that shown in FIG.
26E.

[0581] FIGS. 27-28 shows another means of providing
automated chest compression. The essence of the approach is
to create a sturdy box around the victim, by starting with an
“exploded” version of the box, shown in FIG. 27A, sliding the
flat, exploded version under the victim, then properly folding
it (as shown in FIGS. 27B, C, D), and then adding on the
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compression device shown in FIG. 28B, to form the finished
product as shown in FIG. 28A.

[0582] Referring to FIG. 27A, while sliding the flattened
box (consisting of all of elements 2000-2020) under a victim,
the hinge elements 2001A, 2001B, 2003A and 2003B are
immobilized in the open configuration (such that each of
2000 [which is to become the bottom], 2002A and B [which
are to become the sides] and 2004A and B [which are to
become the top] are co-planar [i.e. they form a single flat
sheet]). Immobilization may be achieved by either:

[0583] a) inserting rigid removable rods 2006A and B
into fitted receptacles (indicated by the horizontal dotted
lines) and thereby preventing folding; and/or

[0584] b) inserting a four locking rods 2018 into their
fitted receptacles. There are many possible mechanisms
by which the insertion of each of 2018A and B could
prevent folding, as are known in the art. In the mecha-
nism shown in the figure, the insertion of the 2018 rods
into (or rotation of the rods within) respective locks 2019
causes respective bars 2017 to rotate 90 degrees. Bars
2017 A are shown in a position which prevents folding;
bars 2017B are shown in the position which allows fold-
ing.

[0585] Passing the assembly under the victim (such that the
victim’s head ends up lying between 2012B and C, and the
victim’s legs are on either side of 2012A) may be further
facilitated by the placement of bearings at various points on:
[0586] a) the under-surface (i.e. the side facing the ground
during insertion) of each of 2002A and B, and 2004 A and B,
and perhaps 2000; and

[0587] b)the over-surface (i.e. the side facing the victim) of
each of 2002A and 2004A.

[0588] Once the assembly has been passed under the vic-
tim, each locking item must be unlocked, i.e. rods 2006 A and
B would be removed and locking rods 2018 would be rotated
to cause bars 2017 to be in the unlocked position (vertically
oriented in the figure).

[0589] Embodiments of the invention are possible with:

[0590] a)2006-type rods, but not 2017/2018/2019 locks;

[0591] b)2017/2018/2019 locks but not 2006-type rods;

[0592] c¢) no locking mechanism;

[0593] d) a larger or smaller number of 2006-type rods;

[0594] e) alarger or smaller number of 2017/2018/2019
locks; and

[0595] ) other types of locking mechanisms, as will be
obvious to those skilled in the art.

[0596] Once the locking mechanism is removed, sections
2002A and B are folded so that they are vertically oriented
(i.e. they make a 90 degree angle with respect to 2000), on
either side of the victim. Each of sections 2004A and B are
folded over the victim so that they make a 90 degree angle
with each of 2002A and B.

[0597] Thenexttaskis to render the box rigid, such that the
angles between adjacent walls becomes fixed at 90 degrees.
One method of accomplishing this, shown in FIGS. 27A-D,
is:

[0598] a) folding projection 2012A at the footend up, so
that it touches top sections 2004A and B;

[0599] b) securing it to top sections 2004A and B; In the
embodiment of the invention shown in the figure, this is
accomplished by snapping each of snaps 2014A to its
counterpart 2016A (either 2014A or 2016A can be the
male snap);
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[0600] c) folding projections 2012B and C at the head
end up, so that they touch top sections 2004A and B; and
[0601] d) securing them to top sections 2004A and B; In
the embodiment ofthe invention shown in the figure, this

is accomplished by snapping each of snaps 2014B and C

to their counterparts 2016B and C (either set can be the

male snaps);
[0602] The partially assembled rectangular box is shown in
FIG. 27B (frontal view from foot end), 27C (top view) and
27D (frontal view from head end). The four holes 2020
accommodate the chest compression mechanism (shown in
FIGS. 271 and 27] and are fitted preferably with threads so
that a cylindrical support element with screw tips may be
screwed into each.
[0603] Inflatable bladders 2008 A and B are filled by pump-
ing air or another gas or a fluid into each of tubes 2010A and
B. When inflated, these prevent the victim in the box from
moving/drifting to his right or left during CPR, and thereby
assuring that chest compression is properly delivered over the
victim’s sternum. They can also be used to move the victim to
the right or left. if he was not properly centered at the time of
the initial placement of the flattened box under him. Such
movement could be facilitated by bearings or rods which are
under the victim and can roll during such lateral movement
(as illustrated in FIG. 28F in conjunction with the triangular
CPR box, and discussed in conjunction therewith). Ideally
such bearings or rods would be retractable, so that they do not
impact the victim’s back, once chest compression begins.
[0604] There are numerous possible variations of this
invention including:

[0605] a) boxes with different sizes and/or boxes with
different ratios of length:width:height than that shown in
FIGS. 27A-D;

[0606] b) boxes with a hole on each side, so that the
victim’s arms may lie outside of the box;

[0607] c) boxes of different shapes, e.g.

[0608] 1) boxes whose front/rear silhouette is trapezoi-
dal, rather than rectangular—e.g. such that the com-
bined widths (i.e. the right-to-left dimensions) of
2004A and B are less than the width of 2000,

[0609] ii) boxes whose side silhouette is trapezoidal,
rather than rectangular—e.g. such that the length (i.e.
the head-to-foot dimension) 0f 2004 A and B are less
than the length 0f 2000, and such that elements 2002A
and B are trapezoidal in shape;

[0610] 1iii) triangular-shaped boxes—discussed here-
inbelow, in conjunction with FIG. 28;

[0611] d) boxes with different placement/size of the cut-
out for chest compression;

[0612] e) boxes without inflatable bladders 2008A and

[0613] ) boxes with inflatable bladders in other loca-
tions (in addition to or instead on the victim’s sides), e.g.
above and/or below the victim; and

[0614] g) as discussed hereinabove and hereinbelow,
boxes with different means of maintaining the shape of
the box (either in its flattened or in its rectangular con-
figurations).

[0615] Inorderto prevent the folded CPR box from chang-
ing shape (such that its front profile, rather than rectangular,
assumes the shape of a parallelogram), various means may be
utilized, for fixing the angles between adjacent walls at a
value of 90 degrees:
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[0616] FIG.27E shows arigid L-shaped element 2022 to
be inserted at each of the four junctions between adja-
cent walls of the assembled box, and a side view of the
box with the L-shaped elements in place. The four 2022
could be secured to each of the two box walls with which
each 2022 comes in contact using techniques known to
those skilled in the art (and not illustrated in the figure).
Embodiments with fewer than four 2022 are possible.
Embodiments in which each of 2022 runs the entire
length (from the head end to the foot end) of the box are
possible, as areembodiments in which each 0f 2022 runs
less than the full length; Embodiments are also possible
in which there are separate 2022 for the head end and for
the foot end, with a total of up to eight such 2022.

[0617] FIG. 27F shows arigid triangular element 2024 to
be inserted at each of the four junctions between adja-
cent walls of the assembled box, and a side view of the
box with the triangular elements in place. The four 2024
could be secured to each of the two box walls with which
each 2024 comes in contact using techniques known to
those skilled in the art (and not illustrated in the figure).
Embodiments with fewer than four 2024 are possible.
Embodiments in which each of 2024 runs the entire
length (from the head end to the foot end) of the box are
possible, as areembodiments in which each 0f 2024 runs
less than the full length; Embodiments are also possible
in which there are separate 2024 for the head end and for
the foot end, with a total of up to eight such 2024.

[0618] FIG. 27G shows the use of four struts 2026 to
secure the rectangular structure of the box. Each of the
four 2026 could be held in place by snaps or by another
fastening mechanism, using techniques known to those
skilled in the art (and not illustrated in the figure).
Embodiments with fewer than four struts on either end
of the box are possible. Embodiments with such struts
only at the head end, only at the foot end, or both (with
up to eight such struts in total) are possible.

[0619] FIG.27H shows two additional methods of secur-
ing the rectangular shape:

[0620] a) The first method, a variation on the theme of
FIG. 27G shows the use of a strut 2028 which extends
from the lower left (in the figure) corner of the box to
a point on the top wall. Embodiments with two, three
or four such struts on either end of the box are pos-
sible. Embodiments with such struts only at the head
end, only at the foot end, or both (with up to eight such
struts in total) are possible. Each of the four 2028
couldbeheld in place by snaps or by another fastening
mechanism, using techniques known to those skilled
in the art (and not illustrated in the figure).

[0621] b) The second method: The broken lines in
FIG. 27H illustrate another support mechanism based
on the inflexibility of the triangular structure: 2000A
is a rigid extension of the bottom of the CPR box
2000. Either both of 2000A and 2000 are a single
item, or, if separate, are joined so that the junction
between them may not flex. 2030 is a strut which
extends from 2000A to the junction of 2002A and
2004 A, or (not shown in the figure) to another point on
the outside 0of 2002A.. 2030 may be placed at the head
end, at the foot end, at points in between the head and
foot end, or at multiple points. Alternatively, a wide
version of 2030 may extend all of the distance from
the head end to the foot end, or part of the distance
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(and, if part of the distance, there may be more than
one such wide 2030). 2030 could be secured to each of
2002A (or the junction of 2002A and 2004A) and
2000A using techniques known to those skilled in the
art (and not illustrated in the figure).
[0622] Any of the aforementioned support mechanisms
may be utilized: a) alone; or b) in combination with one or
more other ones of the aforementioned mechanism. They
may replace on or more folding projections 2012A-C, or they
may be present in addition to the folding projects.
[0623] FIG. 271 shows the fully assembled rectangular
CPR box, in an oblique elevational view from the head end,
with chest compression device 2040 in place. Four support
structures 2042 (three of which are visible) extend from 2040
and insert into the four receptacles 2020 (FIGS. 27A and C).
In one embodiment of the invention they are manually
screwed in by the person assembling the device (in which case
screwdriver access, not shown, would be provided). In
another embodiment, a motorized mechanism (also not
shown in the figure), screws each of the four 2042 elements
into place. Support structure housings 2044 are rigidly
attached to the housing of 2040.
[0624] FIG. 27] shows one embodiment of the chest com-
pression mechanism, which is contained within 2040, rotated
90 degrees with respect to its orientation in FIG. 271. In this
embodiment, compression shaft 2050 is moved up and down
by motor 2052. The rotation of motor shatt 2054 is transmit-
ted to shaft 2056 by belts 2058. Shaft 2058 includes worm-
gear 2060 A, which meshes with worm-gear 2062B on 2050.
Preferentially, a ring-shaped arrangement of bearings 2062
(bearing housing not shown in the figure; lubrication system
also not shown in the figure; both are known in the art) help
reduce friction between 2050 and the base of its housing
2066, and help maintain proper vertical orientation of 2050.
[0625] Four support elements 2064 are shown, the one
positioned on the front/right of the figure is partially cut away
for illustrational purposes. A housing for the motor is shown,
but support elements for the motor within the housing and for
the motor housing itself, each of would be present, are not
shown. In an alternate embodiment of the invention, shaft
2050 may extend beyond the top surface of the housing 2068,
with, optionally, a ring of bearings that sits between the shaft
and the upper portion of the housing.

[0626] Other embodiments of the compression device are
possible including embodiments:

[0627] a) with a different gear arrangement;

[0628] D) in which the worm gear 2060A (which drives
2060B) is on the motor shaft (i.e. without second shaft
and without belts 2058);

[0629] c) in which other types of gear arrangements link
rotational motor energy to 2050;

[0630] d)in which the motor is replaced by a coil of wire
which surrounds an iron (or other magnetic material)-
containing 2050, and whereby the passage of a pulse of
electrical current through the coil causes vertical move-
ment of 2050 which causes chest compression; In this
embodiment, relaxation of 2050 (i.e. its upward motion
following the compression) could come from a spring-
loading arrangement (with the spring(s) pulling 2050 up
after a compression) or could come from a second coil,
placed either above or below the aforementioned coil,
which, when a current passes through it, actively pulls
2050 upward; and
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[0631] e) with a ratchet arrangement which causes a
non-rectangular shape to the compressive force vs. time
envelope.

[0632] Still other mechanical arrangements will be obvious
to those skilled in the art.

[0633] Apparatus which allows automatic ventilation of the
patient may be coupled to the rectangular CPR box, using
technology that is known in the art.

[0634] FIGS. 28A-F show a triangular version of the CPR
box. It is similar to the aforementioned rectangular CPR box
except for:

[0635] a) the shape differences between the boxes; and

[0636] b)theinclusion of a shelf (which, when the box is
assembled, will be horizontally oriented) for supporting
the chest compression device.

[0637] Some features and their corresponding elements
(e.g. 2006 A and B, 2017A and B, 2018A and B, 2019A and
B), which are shown in the rectangular box figures, are not
shown in conjunction with the triangular box figures; Their
absence in FIG. 28 is notintended to imply their absence from
the triangular box embodiment of the invention. They are
omitted from FIG. 28 for purposes of simplification; if
included in the triangular embodiment, their placement and
function would be analogous to their placement and function
in the rectangular embodiment.

[0638] Bottom portion 2100 is attached to left portion
2102A by hinge 2101A, and is attached to right portion
2102B by hinge 2101B. As was the case with the rectangular
box, means for rendering the hinged sections inflexible, with
inserting portions at a 180 degree angle with respect to each
other during insertion under the victim, would be provided,
and would be analogous to those illustrated in FIG. 27A.
Means analogous to those illustrated in FIGS. 27E-H (for
maintaining box shape in the folded state) are optional; the
fact that the outer structure of the box is triangular in shape
gives it a means of maintaining rigidity that is not implicit in
the structure of a rectangular box. Projections 2110A-C are
analogous to 2012A-C, each showing two un-numbered pro-
jections which may contain a snap or other fastening device
(not shown, known in the art) to allow fastening of the top
right side of the assembled box to the top left side. (The
counterpart to which each snap would be secured, analogous
10 2016A-C in FIG. 27A would also not shown, would also be
present.)

[0639] Hinge 2103 attaches shelf2104 to 2102B. When the
device is assembled, this shelf will support the Chest com-
pression device. Hole 2106 will accommodate compression
shaft 2050, and screw receptacles 2108 will accommodate
projections 2042. Projections 2112 will be fastened to 2102A
(snaps, snap receptacles, other fastening means not shown,
known in the art). Optional projections at the head and foot
end, analogous to 2102A-C are not shown; If incorporated
they would provide: a) additional structural support; and b)
prevent motion of the victim along the head-foot axis during
device use.

[0640] During use, the device is initially maintained in
approximately the configuration shown in FIG. 28 A while it
is passed under the victim. Walls 2102A and 2102B are then
folded upwards so that the segments that become their top
portions touch, and are fastened to each other; while 2104 is
folded so that its plane is horizontal, and is attached to what
becomes the top portion of the cut-out section of 2102A.
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[0641] As was the case with the rectangular version of the
CPR box, numerous variations in the design of the triangular
box are possible including:

[0642] a) boxes of different overall size;

[0643] b) boxes with different ratios of height:width:
length;

[0644] c) boxes with different placement of the cut-out

portion (with regard to its height above 2100 [when
assembled] and with regard to its position along the
head-foot axis);
[0645] d) boxes with different sized cut-out portions;
[0646] e) boxes with different head-to-foot dimension
for shelf 2104 [which must necessarily be no larger than
the size of the cut-out region];
[0647] e) boxes with arm holes; and
[0648] f) boxes which form either an equilateral triangle
(shown in the figure), an isosceles triangle, or boxes in
which the length of each side of the triangle is unequal.
For any boxes in which the sections corresponding to
2102A and B are of unequal size, the cut-out section
must be proportioned so that shelf 2104 lies horizontally,
after folding to the partially assembled state has taken
place.
[0649] FIG. 28B shows a frontal view of the partially
assembled device. FIG. 28C shows a top view of the partially
assembled device, with shelf 2104 visible through the open-
ing in the top. FIG. 28D shows a front elevational view of the
partially assembled device, with shelf 2104 visible through
the opening in the top.
[0650] FIG. 28E shows a front elevational view of the
assembled triangular CPR box with chest compression device
in place and with the top/front portion of the right side cut
away to allow visualization of the placement of the chest
compression unit 2040. Unit 2040, its support structure ele-
ments 2042 (which, when incorporated in the triangular CPR
box, insert into holes 2108 [which are preferably fitted with
threads so that a cylindrical support element with screw tip
may be screwed into each]) and support structure housings
2044, are identical in structure and function to their counter-
parts (discussed in conjunction with the rectangular CPR box,
and shown in FIGS. 271 and 2717).
[0651] FIG. 28F shows a frontal view of the assembled
device, with a cross sectional view of a victim superimposed.
In the embodiment of the invention shown in the figure, the
victim is lying on bearings 2120 which facilitate his being
moved along the right-left axis. The bearings are optional,
and could, optionally be replaced by one or more cylindrical
rods which run parallel to the head-foot axis. Either the bear-
ings or rods could be optionally retractable after the victim
has been properly positioned. Retraction would:
[0652] a) prevent undesirable right-left victim motion
during CPR; and
[0653] b) prevent skin surface injury due to compression
forces concentrated in the vicinity of the bearing or rod.
[0654] In the un-retracted state, the bearings and/or rods
would also facilitate sliding the unfolded triangular CPR box
under the victim. Such bearings or rods could also be used in
conjunction with the rectangular CPR box.
[0655] Inflatable bladders 2122 and 2124, analogous in
structure and function to 2008 A and B, would facilitate (espe-
cially with bearings/rods in the non-retracted state) moving
the victim to the right or left for proper positioning. (Alter-
natively [in the case of both the triangular and the rectangular
CPR boxes], the position of the chest compression device
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could be altered to match patient location.) In the figure,
bladder 2124 has been additionally inflated and bladder 2122
has been partially deflated, to move the victim to the left in the
figure.
[0656] Apparatus which allows automatic ventilation of the
patient may be coupled to the aforementioned triangular CPR
box, using technology that is known in the art.
[0657] Heretofore, rectangular, triangular and trapezoidal-
shaped boxes have been described; many other shapes are
possible. All but triangular shaped frameworks will require
some additional support mechanism to assure stability of the
framework during chest compression. The support mecha-
nism may be either in the form of a) struts or other cross-
pieces attached to adjacent surfaces (which thereby create a
triangular structure, e.g. 2026 [FIG. 27G], and 2028 [FIG.
27H]), orb) rigid bodies (e.g. 2022 [FIG. 27E]) which may be
either inserted or positioned to contact adjacent, otherwise
flexible joints (where flexible is defined as a situation in
which the angle between two joint constituents may be easily
changed).
[0658] A vehicle-mounted CPR device has these advan-
tages:
[0659] a) It can provide CPR for a victim who is alone;
and
[0660] b) It allows easy movement of apparatus which
might be heavier than some people can comfortably
move.
[0661] An oblique elevational view of one embodiment of
such a vehicle is shown in FIG. 29A. The control panel for
such a vehicle is shown in FIG. 30 and is discussed herein-
below.
[0662] The vehicle is powered by batteries 2204 (The bro-
ken line forming its perimeter indicates its placement within
vehicle 2200.), which charge via a charger which may be
powered by current from a building source, or current from a
motor vehicle, e.g. an automobile (see discussion associated
with FIG. 22, hereinabove). In a preferred embodiment of the
invention, vehicle movements are controlled from a control
panel similar to FIG. 30, though other embodiments include:
[0663] a)a control panel of greater or lesser complexity;
[0664] b) awheeled vehicle which is not motorized, and
is moved by the power and mechanical guidance of an
enabler (i.e. a bystander who has decided to help in the
resuscitative effort).
[0665] Tires 2202 (four are shown; larger or smaller num-
bers are possible), are rotated by an engine (not shown), using
techniques known in the art. Steering and braking are accom-
plished by techniques known in the art. Headlights 2206A at
the front of the vehicle (and an optional additional pair at the
rear of the vehicle, not shown) aid in navigation. Front 2208
and rear 2210 video cameras are navigational aids for a
remote vehicle pilot, which display a view of the selected
camera(s) either within the screen shown in FIG. 30; or on a
separate screen (see, for example, FIG. 37). Embodiments
with a larger or a smaller number of cameras are possible. A
global positioning device 2212 aids in locating a lost vehicle,
and may be of use for navigation during a routine case.
[0666] Ideally, the device is maneuvered to approach a
supine victim and to carefully move over the victim so that:
[0667] a) the head-foot axis of the victim is centered
under the central long axis of 2200; and
[0668] b) chest compression shaft 2250 lies over the
victim’s sternum.
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[0669] If the victim is not supine, either:
[0670] a) an enabler (defined hereinabove) rotates/ma-
neuvers the victim so that he is supine; or
[0671] D) remotely maneuverable arms 2214 and 2216
may be used by a medical professional at the screen
shown in FIG. 30 (or similar control screen) to manipu-
late the victim to the supine position.
[0672] Remotely controlled arm 2214 consists of:
[0673] a) motor-containing/supporting unit 2214A
which may also contain one or more joints;

[0674] b) proximal (referring to the segment nearest to
2214A) arm segment 2214B,;

[0675] c¢) joint 2214C;

[0676] d) mid-arm segment 2214D;

[0677] e) joint 2214E;

[0678] {) distal arm segment 2214F;

[0679] g) joint 2214G;

[0680] h) terminal arm segments 2214H and 22141.

[0681] Remotely controlled arm 2216 consists of:
[0682] a) motor-containing/supporting unit 2216A
which may also contain one or more joints;

[0683] b) proximal arm segment 2216B;
[0684] c) joint 2216C;

[0685] d) mid-arm segment 2216D;
[0686] e) joint 2216F;

[0687] f) terminal arm segment 2214F.

[0688] Inapreferred embodiment of the invention, each of

joints 2214C, E and G and each of joints 2216C and E are
capable of:

[0689] a) flexion and extension, such that the more distal
member moves either towards of away from the more
proximal member, while leaving unchanged the plane
defined by the arm segments on either side of the joint;
and b) rotation, such that the proximal member of each
joint maintains a fixed spatial orientation, while the dis-
tal member of that joint maintains a fixed angle with
respect to the proximal member.

[0690] In a preferred embodiment of the invention, each
of arms 2214B, D and F and each of arms 2216B, D and
F are capable of both shortening and of lengthening,
when commanded to do so from the control screen.

[0691] Each of distal arms 2214H, 22141 and 2216F con-
tains one or more specialized attachments at its terminal
region. By way of illustration: 2214H contains a scissot,
22141 contains a razor and 2216F contains a gripping device.
In a preferred embodiment of the invention:

[0692] a) each arm would have at least one gripping
device;
[0693] b) when any arm has more than one specialized

attachment, the MP could select which attachment is to
be used, and could control that attachment.
[0694] Other embodiments are possible:

[0695] a) without control arms;
[0696] b) with more than two control arms;
[0697] c¢) with only one or more than two specialized

devices at the terminal end of each arm;
[0698] d) with arms which contain a greater or lesser
number of segments and joints; and
[0699] e) with one or more arms mounted on the front,
back, right side or left side of the vehicle.
[0700] Video cameras 2218 and 2220 on the underside of
the vehicleallow the MP to precisely position the vehicle over
the victim and do other tasks described hereinbelow. The
under-vehicle scene may be further illuminated by lights
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2206B. Optionally, each of 2218, 2220 and 2206B may be
oriented by user controls; and each of cameras 2218 and 2220
(as well as front, rear and optional additional cameras) may
have aspects of image processing controlled from the user
screen.

[0701] Once the MP/user has determined that the vehicle is
properly positioned over the victim, the vehicle is secured/
locked in that position by:

[0702] a) locking one or more of wheels 2202; and/or

[0703] b) utilizing position-securing devices 2224 A-D.

[0704] One type of position-securing device is a suction
cup apparatus shown in FIG. 29B. In one embodiment of the
invention, the MP lowers suction cup 2240 by activating
motor 2242 which turns shaft 2244. This turns worm-gear
2246A which turns worm gear 2246B which causes 2240 to
move downward and to be forced against the surface which
underlies the vehicle. To further increase the attractive force
of the applied suction cup, the MP may cause a pump to apply
a negative pressure inside the suction cup via hollow tube
2248. Not shown in the figure, but known in the art are:

[0705] a)a pump to supply the negative pressure; and

[0706] b) position guiding apparatus to stabilize 2248.

[0707] Embodiments with other mechanical arrangements
for deploying the suction cup are possible and will be appar-
ent to those skilled in the art.

[0708] FIG. 29C shows a corkscrew type device 2260 for
stabilizing the vehicle on an easily penetrated surface such as
earth. 2260 is screwed into the ground by motor 2262, to
which it is attached via shaft 2260. Embodiments are possible
with separate shafts for the motor and for the corkscrew, with
rotational force transmitted from one shaft to the other by
belts, gears or both. Embodiments with other mechanical
arrangements for deploying 2260 are possible and will be
apparent to those skilled in the art.

[0709] Depending on the nature of the surface which lies
beneath vehicle 2200, position stabilization by the suction
cups (e.g. for a hard, flat surface), the corkscrew (for an earth
surface) or wheel locking (e.g. for a carpet surface) may be
best, and the choice is selected by the MP. The MP may select
one means of vehicle stabilization, or more than one (e.g. in
the case of a tiled floor, wheel locking first, followed by
deployment of the suction cups); the MP may select to use
different modalities at different points on the vehicle.
Embodiments with a greater or lesser number of stabilizing
devices are possible, including embodiments with both suc-
tion cup-type and corkscrew type devices. Embodiments with
other types of vehicle position stabilizing devices will be
obvious to those skilled in the art.

[0710] Once the vehicle is stabilized above the victim, the
MP may:

[0711] a)usevideo cameras 2218 and 2220 to assess the
victim;

[0712] b) maneuver scissor attachment 2214 and grip-
ping attachment 2216F to cut the shirt/blouse and
expose the chest, so that one or more ECG/defibrillator
electrode pads may be applied to the chest;

[0713] c¢)maneuver razor attachment 22141, ifnecessary,
to shave hair from the victim’s chest prior to electrode
pad application;

[0714] d) apply the aforementioned electrode pads,
using 2216F to take one or more pads from supply-depot
2226. This depot may contain a variety of electrode pads
which are electrically hooked up as shown in FIG. 7B in
Ser. No. 10/460,458 and geometrically arrayed in a
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series of compartments as shown in the upper portion of
FIG. 7A (elements 166A-E therein) in Ser. No. 10/460,
458. The housing for the aforementioned compartments
may i) during vehicle non-use, lie within 2200; and ii)
after vehicle stabilization, be cause to descend from the
vehicle undersurface, allowing the MP to proceed with
pad selection;

[0715] e) use gripping attachment 2216F (and, option-
ally, a second such attachment, if present, on arm 2214,
to remove the backing of the pad and apply it to the chest
wall of the victim;

[0716] f) apply an oxygen saturation transducer (not
shown; discussed in conjunction with FIG. 7A [element
174] of Ser. No. 10/460,458) to a fingertip or ear lobe of
the victim,

[0717] g) apply a blood pressure cuff (not shown; dis-
cussed in conjunction with FIG. 7A [element 172] of
Ser. No. 10/460,458) to the victim’s arm;

[0718] h) apply ventilation mask 2228 to the victim’s
face to supply oxygen, or air, or oxygen-enriched air to
the victim; and to allow the measurement of end-tidal
carbon dioxide. (Not shown is an optional strap or straps
to hold the mask to the victim’s face and/or nose clip
within the mask which, when pinched, further enhances
mask adherence to the victim’s face.); and

[0719] 1) use ultrasound transducer 2230, mounted on a
mechanism which is steerable by the MP and maneu-
vered so that it is touching the appropriate locations(s)
on the victim’s chest, to assess victim cardiac motion
(and the status of his heart valves, aorta and pericardial
space).

[0720] Once one or more of the electrode pads (to obtain
electrocardiogram and, possibly, information about the vic-
tim’s respiration, if any [by transthoracic chest impedance
measurements]), oxygen saturation transducer, blood pres-
sure cuff and ventilation mask are applied to the victim, the
MP can medically assess the victim. He can thereby decide on
the need, if any, for:

[0721] a) cardioversion or defibrillation;

[0722] D) pacing (either for bradycardia or tachycardia;
[0723] c) chest compression; and/or

[0724] d) ventilation;

and he can proceed with the required therapies, if any. The
electrical aspects of arrest management, from this point, are
as described in Ser. No. 10/460,458, and utilize remote con-
trol defibrillator and communications apparatus 2222 (The
broken line forming its perimeter indicates its placement
within the body of vehicle 2200.). Chest compression and
ventilation are as described hereinbelow, in conjunction with
FIG. 31.

[0725] At the end of the encounter between victim and
vehicle:

[0726] a) shaft 2250 is raised so that its bottom is flush
with the undersurface of the vehicle or is retracted inside
of it;

[0727] b) such tasks as electrode pad removal or discon-
nect, and face mask removal or disconnect may be
accomplished by either arms 2214 and 2216, or an on-
scene enabler;

[0728] c) arms 2214 and 2216 are maneuvered to their
neutral positions; and
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[0729] d) vehicle position stabilizing devices are deacti-
vated:
[0730] 1) Any suction cup 2240, if used, may be
detached by supplying positive pressure through
2248, and then using motor 2242 to raise that 2240,

[0731] i) Any corkscrew 2260, if used, would be
removed from the ground by causing motor 2262 to
turn in the direction opposite to that used in the initial
setup;

[0732] 1iii) The wheels, if locked, would be unlocked.
[0733] The simplest embodiment of the vehicle is a chest
compression device on wheels, which is manually maneu-
vered into place. The weight of the vehicle stabilizes the
compression device against recoil during a compression,
therefore, the under-victim box or board (necessary in the
conjunction with the biplane and triangular CPR devices and
the rectangular and triangular CPR boxes) is unnecessary
when the CPR vehicular device is used. Embodiments of the
invention can be constructed with or without:

[0734] a) motorized control of the vehicle;

[0735] b) ventilation apparatus;

[0736] c) apparatus for MP-guided application of an
electrode pad, and defibrillation;

[0737] d) apparatus for MP-guided pacing of the heart;

[0738] e) ultrasound apparatus;

[0739] ©) GPS;

[0740] g) position securing apparatus; and

[0741] h) a deployable victim positioning device (other
than arms 2214 and 2216) analogous to the inflatable
bladders in the aforementioned CPR boxes (with suit-
able means for securing the bladders [e.g. one or more
vertical projections extending downward from the
vehicle under-urface]).

[0742] FIG. 30 shows a medical professional screen 2300
from which vehicular securing device 2200 and its associated
position securing devices may be controlled.

[0743] The vehicle is maneuvered using joystick cluster
2302. (The curved line which extends from the element num-
ber and terminates in the central clear area of the up/down/
right/left arrow cluster is intended to indicate that each of
these four aforementioned controls is considered to be a joy-
stick control and is collectively referred to as 2302. This
terminology will be used throughout the discussion 0£2300.)
The upward point arrow calls for forward motion, the right-
pointing arrow for a right turn, etc. Box 2304 gives the MP
access to additional vehicle motion controls such as velocity,
braking, drive wheel selection, etc. It also leads to a sub-menu
(not shown), which allows raising or lowering the vehicle
about the ground, to accommodate either particularly large or
particularly small victims.

[0744] The MP is aided in vehicle positioning by using the
vehicle video cameras, and displaying their image(s) on
screen-in-screen image 2306. The controls which appear
below 2306 in the figure (without element number since they
are self explanatory) include:

[0745] a) selection of camera #1, #2, #3 and/or #4 (If
more than one camera is selected, 2306 becomes a split
screen. );

[0746] b) for the selected camera: selection of bright-
ness, contrast, focus and zoom (which may be optical,
digital or both); and

[0747] c) for the selected camera: selection of informa-
tion density including frame rate and pixel density (e.g.
by touching the empty pixel boxes and then inputting the
desired value via a keyboard.
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[0748] Further vehicle positioning aids include headlights
control 2308 (which leads to a sub-menu, not shown) and
GPS information access 2310.
[0749] Once the vehicle is in the desired position, the
wheels may be locked by clicking on 2312; clicking on it a
second time unlocks them. Clicking on 2314 enables suction
cup lowering, which may then be further controlled by joy-
stick cluster 2302. The up and down arrows causing up and
down motion of the suction cups, and the right and left arrows
causing the application of positive or negative pressure within
the cups. If it is desired to control individual suction cups
(rather than all four simultaneously), double clicking on 2314
gives access 1o a sub-menu, not shown, with detailed control
options. Clicking on 2316 enables corkscrew-type vehicle
stabilizer lowering, which may then be further controlled by
joystick cluster 2302. The up and down arrows causing clock-
wise and counterclockwise motion of the corkscrew. If it is
desired to control individual corkscrew-type stabilizers
(rather than all four simultaneously), double clicking on 2316
gives access to a sub-menu, not shown, with detailed control
options.
[0750] Cluster 2318 controls joint 2214C (FIG. 29A), i.e.
the most proximal joint of arm 2214, or arm #1. The up and
down boxes cause joint flexion and extension, respectively,
while the right and left boxes cause clockwise or counter-
clockwise rotation along the shaft of 2214B. Clicking on box
2320 causes extension of proximal segment 2214B, while
clicking on box 2322 causes shortening of 2214B.
[0751] In similar fashion to the control of joint #1, cluster
2324 controls joint 2214E, i.e. the middle joint of arm #1. The
up and down boxes cause joint flexion and extension, respec-
tively, while the right and left boxes cause clockwise or coun-
terclockwise rotation along the shaft of 2214D. Clicking on
box 2326 causes extension of middle segment 2214D, while
clicking on box 2328 causes shortening of 2214D.
[0752] Cluster 2330 controls joint 2214G, i.e. the distal
joint of arm #1. The up and down boxes cause joint flexion
and extension, respectively (between segments 2214H and
2214F, while the right and left boxes cause clockwise or
counterclockwise rotation along the shaft of 2214F. Clicking
on box 2332 causes extension of distal segment 2214F, while
clicking on box 2334 causes shortening of 2214F. Clicking on
box 2336 causes joint flexion and extension, respectively
(between segments 2214H and 2214F).
[0753] Boxes 2340-2350 control the specialized attach-
ments for arm #1. For example:
[0754] a)2340 and 2342 may cause opening and closing
of the scissors at the end of arm segment 2214H;
[0755] b) 2344 may cause activation of an electric razor
at the end 0f 22141 (and a second click may cause deac-
tivation); and
[0756] c) 2346 may cause tilting of the angle of the razor
with respect to the skin surface (and a second click may
cause tilting in the opposite direction).
[0757] Boxes 2348 and 2350 may cause clockwise and
counterclockwise rotation of arm housing 2214A.
[0758] Control of arm #2 is similar to the control of arm #1,
except that, in theembodiment of the invention shown in FIG.
29, arm #2 has one less joint than arm #1, and the control
screen reflects this. Cluster 2352 controls joint 2216C, i.e. the
proximal joint of arm #2. The up and down boxes cause joint
flexion and extension, respectively, while the right and left
boxes cause clockwise or counterclockwise rotation along the
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shaft of 2216B. Clicking on box 2354 causes extension of
proximal segment 2216B, while clicking on box 2356 causes
shortening of 2216B.

[0759] Insimilar fashionto the control of joint #1 of arm #2,
cluster 2358 controls joint 2216E, i.e. the distal joint of arm
#2. The up and down boxes cause joint flexion and extension,
respectively, while the right and left boxes cause clockwise or
counterclockwise rotation along the shaft of 2216F. Clicking
on box 2360 causes extension of distal segment 2216F, while
clicking on box 2362 causes shortening of 2216F.

[0760] Boxes 2364-2370 are used to manipulate the grasp-
ing device at the end of 2216F. 2364 and 2366 open and close
the jaws, while 2368 and 2370 increase and decrease the force
applied between the two grasping segments.

[0761] Boxes 2372 and 2374 may cause clockwise and
counterclockwise rotation of arm housing 2214A.

[0762] The selection and control of other specialized
attachments for either arm #1 or arm #2 may be accessed
through box 2376, which may lead to one or more sub-menus,
not shown.

[0763] As discussed hereinabove, one or both arms may be
used to select one or more electrode pads for placement on the
suitably prepared chest of the victim. The pad selection menu
consists of boxes 2378-2388. Selection possibilities include
clicking on box:

[0764] a)2378,to remove two single-electrode pads, one
at a time;

[0765] b) 2380, to remove more than two single-elec-
trode pads, one at a time (specifying the number of such
pads with a keyboard entry);

[0766] c)2382,toremovea S electrode pad (see Ser. No.
10/460,458 for description) with additional inboard
ECG electrodes;

[0767] d)2384,to remove a 5 electrode pad (see 10/460,
458 for description) without additional inboard ECG
electrodes;

[0768] e) 2386, to remove a matrix electrode pad (see
10/460,458 for description); and

[0769] f) 2388, to remove another type of electrode pad.

[0770] AS discussed in Ser. No. 10/460,458, once the elec-
trode pad has been applied to the victim, the MP may access
the ECG setup screen by clicking on box 2390 (e.g. to select
the electrodes from which the ECG is read; see FIG. 29 of Ser.
No. 10/460.458). If the MP determines that there is a need for
pacing or defibrillation he may:

[0771] a) go to the pad setup screen by clicking on box
2392, to select the electrodes through which pacing or
defibrillation energy is applied (see FIGS. 30, 31 and 32
of Ser. No. 10/460,458);

[0772] b) go to the main defibrillation menu (see FIG. 33
of Ser. No. 10/460,458); or

[0773] c¢) go to the main pacing screen (see FIG. 38 of
Ser. No. 10/460,458).

[0774] The MP may choose to initiate CPR before, after or
instead of electrical therapy. He can access the CPR control
screen by clicking on 2398 (discussed hereinbelow in con-
junction with FIG. 31). He may go to the Main Menu (from
which he can access all menus) by clicking box 2400.

[0775] Cluster 2402 allows the MP to manipulate the posi-
tion (up/down/right/left) of cardiac ultrasound probe 2230 on
the underside of vehicle 2200. Cluster 2404 allows the
manipulation of the angle that the probe makes with the
victims chest wall. Boxes 2306 allow the MP to push the
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probe with either greater or less force. Clicking on boxes
2308, 2310 and 2312 allows the MP to control ultrasound
image processing.
[0776] Other embodiments of control screen 2300 are pos-
sible including those:
[0777] a) with greater numbers of controllable items
(e.g. the orientation of each of the vehicle’s video cam-
eras);
[0778]
either:
[0779] 1) because the vehicle itself has fewer control-
lable items; i1) because access to more of the control-
lable items is through sub-menus; or

[0780] 1i1) because control of some or all of the items
controlled by so-called “clusters” (e.g. 2318) has been
instead relegated to an actual joystick.

[0781] c) with different layouts of the control boxes on
the screen.

[0782] FIG. 31 shows a control screen 2500 for the moni-
toring of CPR by a MP, that may be used in conjunction with
the devices described herein.

[0783] The eight boxes within the upper broken line control
chest compression. Clicking on box 2502 allows for control
of the rate of chest compression. Clicking on it leads to either
a sub-menu (not shown) with choices for compression rate, or
clicking on 2502 could be followed by a keyboard entry with
the desired rate.

b) with smaller numbers of controllable items,

[0784] Thedepthofchest compression is entered in similar
fashion to rate, by clicking on 2504. Specifying a value of
depth is best accompanied by the setting of a maximal value
of compression force, to avoid chest or rib injury; maximal
force is set by clicking on 2506. Once set, the value of maxi-
mal force takes priority over compression depth; i.e. if the
maximal force value is reached during a compression that has
not yet reached the desired depth, that compression is termi-
nated and the MP is alerted. Another parameter related to
maximal force is the value of force at all times during the
impulse: the impulse shape, selected by clicking on 2514. For
example: for a force value that is constant from the start of the
compression impulse until its end, the impulse shape is rect-
angular. There are a limitless number of other possible
impulse shapes, e.g. sinusoidal, trapezoidal etc. A sub-menu
(not shown) of such shapes may be selected via 2514. An
image of a shape named in the sub-menu may be viewed in
screen-in-screen 2516.

[0785] Asindicated hereinabove, it is possible to design the
portion of the compression element which contacts the vic-
tim’s chest so that the contact surface area is a parameter
which the MP can vary. This parameter is accessed by click-
ing on 2508. Finally, the MP may cause the compression
element, or the compression device itself to move along the
head-foot axis by clicking 2510 (once for headwords, and
twice for footwards), after which the number of millimeters
of desired motion is entered via the keyboard. Similarly, the
MP may cause the compression element, or the compression
device itselfto move along the right-left axis by clicking 2512
(once for rightwards, and twice for leftwards), after which the
number of millimeters of desired motion is entered via the
keyboard.

[0786] The 12 boxes within the lower broken line control
ventilation.
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[0787] In cases where the victim is ventilated via a mask,
the MP works with five parameters:

[0788] a)the oxygen fraction of inspired gas (F,O,) is set
by clicking on 2518 and making a keyboard entry for the
value;

[0789] b)the inspired gas temperature and humidity may
be entered as keyboard values (or selected from a sub-
menu [not shown]) by clicking on 2520 and 2522 respec-
tively;

[0790] c) the gas flow rate (e.g. 4 liters per minute) may
be entered as a keyboard value (or selected from a sub-
menu [not shown]) by clicking on 2524; and

[0791] d) the compression-ventilation relationship may
be entered or selected from a sub-menu (not shown) by
clicking on 2526. Though the flow rate for a mask
arrangement might, under some circumstances, be con-
stant (in which case there is no relationship to enter),
under other circumstances it may be desirable to try to
augment ventilation by providing
[0792] i) a high gas pressure during chest recoil (i.e.

passive chest expansion after a compression), in order
to promote the flow of gas into the lungs; and
[0793] 1ii) a low gas pressure (or a negative pressure)
during chest compression, in order to promote the
flow of gas out of the lungs.
[0794] If so desired, such a relationship could be set by
clicking on 2526, and then entering the high pressure and low
pressure values.
[0795] In cases where the victim has been intubated (i.e.
where an endotracheal tube has been inserted into the tra-
chea), e.g. by EMTs (or where the MP is managing a hospital
patient (discussed hereinbelow), the MP could set each of the
aforementioned five parameters, as well as nine others which
are accessed by clicking on boxes 2528-2540:

[0796] a)F,O,, and inspired gas temperature and humid-
ity are set as previously indicated;

[0797] b) By clicking on 2526, the compression-ventila-
tion relationship could simply be set as a ratio (e.g.
15:2), or further details could be entered relating to the
exact timing of each breath with respect to each chest
compression;

[0798] c¢) The respiratory rate is may be entered as a
keyboard value (or selected from a sub-menu [not
shown]) by clicking on 2528;

[0799] d) The tidal volume may be entered as a keyboard
value (or selected from a sub-menu [not shown]) by
clicking on 2530;

[0800] e) Each of the sigh rate and sigh volume (if so-
called sigh breaths are desired) may be entered as a
keyboard values (or selected from a sub-menu [not
shown]) by clicking on 2532;

[0801] 1) The maximum airway pressure may be entered
as a keyboard value (or selected from a sub-menu [not
shown]) by clicking on 2534. If the value is reached,
options include one or more of:

[0802] 1) automatically decreasing the tidal volume;

[0803] ii) automatically increasing the rate and
decreasing the tidal volume;

[0804] iii) automatically increasing inspiratory dura-
tion, if possible; and

[0805] iv) notifying the MP.

[0806] g)the addition of positive end expiratory pressure
or “PEEP,” if desired, may be done by a keyboard entry
of the desired value (or by selecting from a sub-menu
[not shown]) by clicking on 2536;
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[0807] h)theadditionofso-called “dead space,” aimed at
increasing the carbon dioxide concentration of the
blood, may be accomplished by clicking on 2538 (fol-
lowed by keyboard entry or sub-menu (not shown)
selection; and

[0808] 1) the inspiratory duration and/or the flow rate,
though not independent of each other, may be accessed
and set by clicking on 2540 and 2524 respectively (each
followed by a keyboard entry or sub-menu [not shown)]
selection).

[0809] Thetop of the screen allows for the display, if avail-
able of two parameters of gas exchange: a) oxygen saturation
2542; and b) end-tidal carbon dioxide 2544. The electrocar-
diogram, if available, is displayed at 2546.

Overview of Invention 11 (FIGS. 32-34)

[0810] Suitably modified RCDs constitute a very good sys-
tem for disaster monitoring, since they are devices which a)
ideally are spread over a wide area; and b) are linked to a
central station. The central station can thus simultaneously
monitor conditions ina wide variety of locations. Such moni-
toring may involve:

[0811] a) surveillance for biological agents;
[0812] b) surveillance for chemical agents;
[0813] c) surveillance for nuclear agents; and
[0814] d) audio and video surveillance.

[0815] A disaster monitoring system could therefore con-
sist of:
[0816] a) a network of modified RCDs
[0817] 1) fitted with biological, chemical and nuclear
sensors;
[0818] 1i) fitted with a hardware/software package for
processing the sensor outputs; and

[0819] iii) able to communicate with a central station;
and
[0820] b)acentral station which is set up to display such

data in various formats, and to act upon it.

Detailed Description of Invention 11 (FIGS. 32-34)

[0821] FIG. 32 shows a RCD 2600 which has been modi-
fied to accomplish the aforementioned sensing and notifica-
tion tasks. Biological agent sensors 2602 input a biological
sensor data processing unit 2608. If a biological agent is
detected block 2616 is activated (this is the “pseudo-button
press” discussed in Ser. No. 10/460,458; it is the electronic/
data version of a manual button press; it may be viewed as the
system pressing its own activation button). This causes the
remote unit 2600 to transmit a message to the central station,
alerting it to the detection of a biologic agent. Following an
initial handshake with the CS, the details of the detection,
block 2608 to block 2600 are transmitted. Other information
which may be transmitted includes:

[0822] a) GPS data from block 2620;

[0823] b) audio and video data, from blocks 2624 and
2622; and

[0824] c) the input from other sensors, even if that input

is below the threshold which would ordinarily trigger a
button press.
[0825] Thescenario for chemical agent detection is parallel
to the aforementioned. Upon detection by 2610 of informa-
tion suggesting a chemical threat based on information from
one or more of sensors 2604, 2616 is activated. This causes
the remote unit 2600 to transmit a message to the central

Nov. 5, 2009

station, alerting it to the detection of a chemical agent. Fol-
lowing an initial handshake with the CS, the details of the
detection are transmitted: block 2610 to G2614B to G2614A
to block 2600. The same optional information that could have
been transmitted at the time of biologic threat detection may
be transmitted at the time of chemical threat detection.
[0826] The scenario for nuclear agent detection is parallel
to the aforementioned. Upon detection by 2612 of informa-
tion suggesting a nuclear threat based on information from
one or more of sensors 2606, 2616 is activated. This causes
the remote unit 2600 to transmit a message to the central
station, alerting it to the detection of a nuclear agent. Follow-
ing an initial handshake with the CS, the details of the detec-
tion are transmitted: block 2612 to G2614C to G2614A to
block 2600. The same optional information that could have
been transmitted at the time of biologic threat detection may
be transmitted at the time of nuclear threat detection.

[0827] Among the possible MP/NA/security agent actions
upon a detection include:

[0828] a) manipulation of the video camera (i.e. its ori-
entation/field of view, zoom, parameters related to
image clarity and frame rate, etc., as described in Ser.
No. 10/460,458);

[0829] b) actions related to the audio system including:

[0830] 1) manipulating gain, filtering and directional-
ity to “listen” to events at the site of the remote unit;
and

[0831] 1ii) make an announcement over remote unit’s

speaker system (shown in Ser. No. 10/460,458) to
guide/alert/advise people within earshot of the remote
Unit;

[0832] c) causing the fan 2626 to turn on, and thereby to
provide a large air sample to the sensors, thereby to
increase the unit’s detection capability; and

[0833] d) if appropriate, cause the release (i.e. unlock-
ing) of either:

[0834] 1) the remote unit from its locked-to-the-wall
(or other stationary structure) state (by mechanisms
described in 10/460,458) for use by an appropriately
qualified professional on the scene; or
[0835] i) the door to a toolkit (see Ser. No. 10/460,
458) within the remote unit, which may be outfitted to
contain disaster management equipment, instructions
or both.
[0836] FIG. 33 shows the disaster monitor/manager screen
2700 for use with the bio/chem/nuke-sensor outfitted remote
units. Screen-in-screen 2702 displays a map of remote units
spread over a densely packed metropolitan area (Manhattan,
in this example). Units 2704 whose corresponding small
squares are filled in, indicate definite (or high concentration)
detection of an agent (biological, chemical or nuclear). Units
2706 noted by small circles, indicate possible (or low con-
centration) detection of an agent; while units 2708 which are
unfilled, indicate no detection of an agent. The map, for
example, is consistent with the release of an agent which is
spreading from the midtown Manhattan area, with the pattern
suggesting spread in the south by southwest direction. If the
user chooses to, he can zoom in using 2703B or zoom out
using 2703A. In one embodiment of the invention, the user
can also zoom in on a particular sensor by clicking on its
location on the map within 2702, or on a group of sensors by
clicking and dragging to form a rectangle around the desired

group.
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[0837] The user can display the data from all sensors by
clicking on 2710. Color coding may facilitate this, as would
zooming in, simply to allow the screen to accommodate the
additional data.

[0838] Another approach to zooming in is discussed here-
inbelow.) Alternatively, the user can choose to click on:

[0839] a) 2712 to show only the data from biological
sensors;

[0840] b) 2714 to show only the data from chemical
Sensors;

[0841] c) 2716 to show only the data from nuclear sen-
sors; or

[0842] d) 2718 to show the data from a specific category

of sensors (e.g. gamma rays of a certain energy), using
the keyboard (or a sub-menu, not shown) to indicate the
category.
[0843] Theuser can examine the evolution of the data over
time by clicking on:

[0844] a) 2720 to display the state of the sensors at some
previous time, ‘t’ (to be entered via keyboard); or

[0845] b) 2722 to show a ‘movie’ of sensor data evolu-
tion over a time interval indicated by two keyboard
entries.

[0846] By clicking on 2724, the user can cause the remote
unit to obtain a so-called “hyper-sample,” by causing a fan in
the remote unit to pass large volumes of ambient air to its
detectors, thereby sampling a larger volume of air per unit
time than would be the case without the fan.

[0847] Besides display 2702, the user may display data on
an array of screens shown in FIG. 34 and discussed herein-
below. Options include clicking on:

[0848] a)2726 to show adetailed 3x3 display (including
one remote unit of particular interest in the center, and a
nearest neighbor in each of eight directions);

[0849] b) 2728 to show a detailed 6x6 display (including
one remote unit of particular interest in the center, and
five nearest neighbors in each of eight directions (ac-
complished by splitting each screen in the central dis-
play area in FIG. 34 into a 2x2 array); and

[0850] c¢)2730, followed by a keyboard entry, to select a
particular display format for the large overhead array.

[0851] The user may, by clicking on 2732 show the loca-
tions of various types of emergency services, superimposed
on the display within 2702.

[0852] Communication with one or more remote units is
formatted as follows: The user may:

[0853] a) speak to one or more remote units by clicking
on 2734.

[0854] i) If he chooses to speak to only one unit, he
clicks on 2740 and then enters the unit ID# via key-
board, or clicks on it, on the map shown in 2702;

[0855] ii)Ifhechooses to speak to a cluster of units, he
clicks on 2742 and then enters the unit ID#s via key-
board, or clicks on each of them (or clicks and drags
over the region), on the map shown in 2702;

[0856] 1ii1) If he chooses to speak to all units, he clicks
on 2744;

[0857] D) listen to one or more remote units by clicking
on 2736.

[0858] 1) If he chooses to listen to only one unit, he
clicks on 2740 and then enters the unit ID# via key-
board, or clicks on it, on the map shown in 2702;

[0859] 1ii) Ifhe choosesto listen to a cluster of units, he
clicks on 2742 and then enters the unit ID#fs via key-
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board, or clicks on each of them (or clicks and drags
over the region), on the map shown in 2702;

[0860] 1ii) If he chooses to listen to all units, he clicks
on 2744,

[0861] c)speak andlisten to one or more remote units by
clicking on 2738. He takes the same actions as indicated
immediately above, using boxes 2740, 2742 and 2744,
depending on the scope of his intended action. Interac-
tion with individual passers-by would also be possible
using 2738, then 2740 and then entering the unit ID# or
clicking on it in box 2702.

[0862] Additional audio management options are accessed
through:

[0863] a)2746,which controls the gain for both listening
(single click, followed by keyboard entry or sub-menu
[not shown]) and “speaking/broadcasting/announcing”
(double click, followed by keyboard entry or sub-menu
[not shown]); and

[0864] b) 2748, which helps with listening, and/or dis-
tinguishing one sound or set of sounds from others, by
allowing the user to filter out/suppress certain frequen-
cies (or types of sounds) and to emphasize others; Click-
ing on 2748 leads to a sub-menu [not shown] which
allows these tasks.

[0865] Additional video management options are accessed
through:

[0866] a) 2750, which allows the user to manipulate
(both physically [i.e. orientation, optical zoom] and
electronically/digitally [frame rate, pixels per frame,
digital zoom]) the video camera at each location; and

[0867] b) 2752, which allows the user to control a video
display on the remote unit (see Ser. No. 10/460,458),
which may contain text or video updates for people near
the remote unit, or disaster management instructions.

[0868] By clicking on 2754, the user can go to a map menu
(e.g. other areas of New York City, of New York State, of other
cities, etc.). By clicking on 2756, the user accesses a Main
Menu containing a listing of, and access to, all other menus.
[0869] Disaster management screens are possible with:

[0870] a) a larger number of selectable options;

[0871] b) a smaller number of selectable options;

[0872] c) a larger number of screen-in-screen displays;
and

[0873] d) different geometrical layouts of the boxes.

[0874] FIG. 34 shows the array of screens in a central
station, for disaster management. The 11 screens in the cen-
tral area directly facing the user consist of

[0875] a)two lower touch sensitive screens such as 2700
(FIG. 33), and any of the sub-menus; and

[0876] b) a 3x3 array arranged to hyperfocus on one
remote unit (arbitrarily assigned location coordinates
[A, B]), shown in the center, and to display one nearest
neighbor in each compass direction. Thus, for example,
the nearest neighbor to the north is designated as [A,
B+i], and the nearest neighbor to the southwest is des-
ignated [A-1, B-1]. This format is accessed by clicking
on 2726 (FIG. 33). Each of the nine screens may display
information including:

[0877] a)detailed data, overaperiod of time from each of
a number of types of biological sensors;

[0878] b) detailed data, over a period of time from each
of a number of types of chemical sensors;

[0879] c)detailed data, overaperiod of time from each of
a number of types of nuclear sensors;
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[0880] d) data derived from hypersampling;
[0881] e) live and prior video information from that
unit’s video camera; and
[0882] {) data concerning critical facilities (government,
industry, military, hospitals, police, fire and other civil
defenseofficials) located in the vicinity of that particular
remote unit.
[0883] As indicated hereinabove, the 3x3 format may be
changed to a 6x6 or other format, using 2700.
[0884] In addition to the central screens, side screens dis-
play:
[0885] a)additional maps which may be called up from a
map menu (2754);
[0886] D) system prompts, which may include:

[0887] 1) newly occurring events that the system is
aware of, but that the user has not yet become aware
of;

[0888] 1ii) pre-planned civil defense algorithms, which
the system can guide the user through;

[0889] iii) medical facts about specific toxins;
[0890] 1iv) reports from other central stations;
[0891] v)reports from a government broadcasting net-

work, either local, or larger scale; and

[0892] vi) weather reports;
0893] ¢) a summary of communication issues includ-
ry
ing:
[0894] 1) an ongoing assessment of the ability of pub-

lic and private communication systems to handle mes-
sage traffic; and

[0895] 1ii) the availability of other professionals like
himself, either in large “master” central stations, or in
one-person peripheral stations, to handle overflow
traffic; and

[0896] d) video of:

[0897] 1) a selected remote unit outside of the grid
located in front of the user,;

[0898] 1ii) of a public or cable television network; or

[0899] iii) of a private communications network.

Overview of Invention 12 (FIGS. 35-37).

[0900] TheMedical Professional (MP)ina Central Station,
as described in Ser. No. 10/460,458, is capable of managing a
variety of medical events in which he reads the electrocardio-
gram (ECG), interprets it and makes and executes major
decisions based upon the interpretation. This invention broad-
ens the scope of the MP activities to include:

[0901] a) other ECG-based monitoring tasks such as:
[0902] i) monitoring and treating hospital patients;
[0903] ii) monitoring and treating patients in a reha-

bilitation facility (cardiac or otherwise); and
[0904] 1iii) monitoring and treating patients under the
care of an emergency medical technician or team; and

[0905] b) other non-ECG based monitoring tasks such
as:
[0906] i) diabetes management (with and without

implanted sensors/pumps);

[0907] 1ii) blood pressure management (with or with-
out implanted sensors and control devices);

[0908] 1ii1) monitoring and management of implanted
pumps which may contain narcotics or chemo-
therapy;

[0909] iv) monitoring and management of implanted
central nervous system devices, for e.g. for control of
seizures, obsessive compulsive disorder, etc. and
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[0910] v)monitoring and managing vehicles to detect
impaired drivers.

Detailed Description of Invention 12 (FIGS. 35-37)

[0911] FIG. 35 shows a screen 2800 which allows a MP in
a central station (which, in the preferred embodiment of the
inventionis outside ofthe hospital or rehabilitation facility) to
manage hospital patients and patients in a rehabilitation facil-
ity. The MP observes the ECG in two ways:

[0912] a) (see FIG. 37): on an array of screens, each of
which may show multiple simultaneous ECGs. (This
mass screening of ECGs may be augmented by a com-
puter screening system which, preferentially has a very
high sensitivity, even if its specificity (for detecting
major arrhythmia) is low);

[0913] b) on screen-in-screen 2802, which shows the
ECG of a single “person of interest,” who may have had
a notable rhythm abnormality in the immediate few
moments.

[0914] If the MP detects a serious rhythm problem, he
pages one or more or of:

[0915] a) 2804, the intern/resident;

[0916] b) 2806, the anesthesia doctor or nurse;

[0917] c¢)2808, the “code” (i.e. cardiac arrest) team; and

[0918] d) 2810, the attending or supervising cardiolo-
gist.

[0919] He can page all of the above simultaneously by
clicking on 2812. If he is unsuccessful, in part or completely,
with his paging, he can access the hospital overhead
announcement system and page the appropriate staff. His
page may consist of a text message or a voice message.
[0920] If the emergency is a cardiac arrest, the MP can, if
authorized to do so, go ahead and treat the victim, if

[0921] a) the victim is either already hooked up to a
remote controlled defibrillation system (e.g. a high risk
coronary care unit patient with electrode pads on his
chest)

[0922] b) the victim is in the vicinity of a bystander who
can (as “an enabler”) participate in the preliminaries of
arrest management, while guided by the MP (as dis-
cussed in Ser. No. 10/460,458); or

[0923] c)the victimisin the vicinity of a vehicular resus-
citative robot system, of the type which can be controlled
by the MP, as described hereinabove.

[0924] To treat the victim the MP has a variety of options. If
electrode pads are already hooked up, the MP can diagnose
ventricular tachycardia or fibrillation and, clicking on 2820,
2o to the main defibrillation screen (as in Ser. No. 10/460,
458) and treat the victim. If electrode pads are already hooked
up, the MP can diagnose a rhythm requiring cardiac pacing
and, clicking on 2822, go to the main pacing screen (as in Ser.
No. 10/460,458) and treat the victim. If electrode pads are not
already hooked up, MP options include:

[0925] a) working with an enabler (with appropriate
management screens reached through Main Menu
access 2826 (as in Ser. No. 10/460,458); and

[0926] b) working with a resuscitative robot vehicle, via
screen 2300 as described hereinabove.

[0927] Other MP management options include:

[0928] a) displaying additional victim related informa-
tion via 2816 and victim advanced directives (e.g. a
living will, or a designation of who will make life and
death decisions if the victim can not do so) via 2818; and

[0929] b) triaging the case to another MP via 2824.
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[0930] FIG. 36 shows a screen 2900 which allows a victim
to work with an emergency medical team (EMT) outside of a
hospital facility in a number of formats including:

[0931] a) giving control to them (via 2902), when they
arrive on the scene of an arrest (as described in Ser. No.
10/460,458), after confirming the identity of the EMT
via 2908;

[0932] b) taking control from them (via 2904), if either:
[0933] 1) they ask him to do so; or
[0934] ii) they are incompetent, and he is authorized to

do so;

[0935] c)sharing control with them (via 2906), generally
by mutual agreement; and

[0936] d) helping them deal with time and manpower
pressures by:

[0937] 1) showing nearby inactive EMTs (via 2916),
who may be available to help in routine matters;

[0938] 1ii) showing nearby active EMTs (via 2914),
who may be available to help only in the event of dire
emergency;

[0939] 1iii) showing time estimates for their arrival at
the arrest scene, and their estimated transport time
(based on route and traffic patterns) to one or more
nearby hospitals.

[0940] If the MP is to manage the victin:

[0941] a) He monitors the victim’s ECG on screen-in-
screen 2930.

[0942] D) If electrode pads are already hooked up, the
MP can diagnose ventricular tachycardia or fibrillation
and, clicking on 2920, go to the main defibrillation
screen (as in Ser. No. 10/460,458) and treat the victim. If
electrode pads are already hooked up, the MP can diag-
nose a rhythm requiring cardiac pacing and, clicking on
2922, go to the main pacing screen (as in Ser. No.
10/460,458) and treat the victim.

[0943] c)Ifelectrode pads arenot already hooked up, the
MP can ask the EMTs to do so.

[0944] Other MP treatment options are:

[0945] a) maneuvering the resuscitative robot vehicle,
via screen 2300, by clicking on 2928;

[0946] b) managing chest compression and/or ventila-
tion (by any of the automated CPR delivery devices
discussed hereinabove) by clicking on 2926;

[0947] c) displaying additional victim related informa-
tion via 2910 and victim advanced directives (e.g. a
living will, or a designation of who will make life and
death decisions if the victim can not do so) via 2912;

[0948] d) triaging the case to another MP via 2924; and

[0949] e) performing other MP functions with appropri-
ate management screens reached through Main Menu
access 2918 (as in Ser. No. 10/460,458).

[0950] FIG. 37 shows an array of screens for managing;

[0951] a) implanted devices including:
[0952] 1) blood pressure sensing/treating devices;
[0953] 1) blood sugar sensing/treating devices for the

management of diabetes;

[0954] iii) implanted nervous system (both central and
peripheral) devices, e.g. for the treatment of seizures,
obsessive-compulsive disorder and pain manage-
ment; and

[0955] iv) implanted infusion devices for the delivery
of chemotherapy, antibiotics and pain medications;

[0956] D) hospital and rehabilitation patients;
[0957] c¢) EMT cases;
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[0958] d) solo victims (i.e. those who live, work or travel
alone) with internal or external arrest sensors;

[0959] e) impaired drivers;

[0960] ) disaster management; and

[0961] g) network administration.
[0962] Element numbers are omitted because the items in
the figure are all labeled with self explanatory titles.
[0963] The management of victims with implanted
defibrillators is discussed in Ser. No. 10/460,458. The use of
information from implanted pacemakers and leadless devices
is discussed hereinabove and is incorporated into the displays
which show home victims.
[0964] These screens could be amalgamated with the cen-
tral station setup for cardiac arrest management as described
in FIG. 3 of Ser. No. 10/460,458.

[0965] The format for managing the above-mentioned
implanted devices parallels that for managing ICDs (implant-
able cardioverter defibrillators) presented in Ser. No. 10/460,
458. That is, there are two approaches:

[0966] a) the device performs according to its algorithm,
and the MP observes the data upon which it is acting, the
devices decisions/actions, and the MP has the opportu-
nity to—ifhe chooses to—override the device decisions;

[0967] b) the MP—using the data collected by the
device—primarily controls the implanted device.

[0968] Thus, for example, in the case of the implanted
blood pressure device, the MP could view the blood pressure
information, and determine that the extent of carotid stimu-
lation that the device is currently supplying, or is expected to
supply, is excessive. The MP therefore overrides the device,
and causes less carotid stimulation to be delivered, resulting
in better and safer blood pressure management.

[0969] To accomplish these tasks, the MP need not examine
every decision of every device. He could have his own screen-
ing algorithms, which only bring a minority of cases to his
attention. For example, the algorithm could show him anyone
whose blood pressure is less than 90 systolic, or anyone who
has had a fall in systolic pressure of more than 20 mm Hg over
a certain period of time.

[0970] Impaired drivers constitute a hazard that is ame-
nable to central station management since:

[0971] a) sensors inputting data to a central station, with
data analysis by an expert and the ability of the expert to
take control, are critical features of many of the inven-
tions disclosed herein; and

[0972] b) among the inventions disclosed herein are
motor vehicle-based systems.

[0973] Impaired driver management could consist of:

[0974] a) sensors which chemically analyze the drivers
breath;

[0975] b)sensors which analyze vehicle velocity (during
straight-line driving and on turns), acceleration (during
straight line driving and on turns; in the direction of
travel and perpendicular to the direction of travel), and
vehicle tipping/tilting motion and the rate of decelera-
tion;

[0976] c¢) sensors which analyze victim level of con-
sciousness/awareness including optical devices as are
known in the art for detecting motion of the globe of the
eye and the eyelid; EEG sensors which may be electrical
or magnetic; and devices which ask the victim to
respond to a prompt;
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[0977] d) devices which sense cardio-respiratory status
including the ECG, the blood pressure and the respira-
tory rate;

[0978] e) devices which sense an ICD shock; and

[0979] ) devices which sense the adjacent vehicles and
stationary objects, and the distance and relative velocity
between the driver’s vehicle and the adjacent vehicle/
stationary object.

[0980] The aforementioned information (e.g. alcohol on
the breath, sleeping victim, etc.) would be transmitted to the
MP in the CS, via a modified RCD which has additional
“pseudo-button press” inputs (as described in Ser. No.
10/460,458 and as described hereinabove, in conjunction
with FIG. 20 (solo patient sensor systems) and 32 (disaster
sensing). The transmission could be directly from a suitably
modified freestanding RCD (such that it had inputs for the
aforementioned events), or from a vehicle based system (also
suitably modified with appropriate sensors and data process-
ing) analogous to that shown in FIG. 22.

[0981] MPresponses to a pseudo-button press indicating an
impaired driver may include:

[0982] a) communicating with the driver and requesting
that he stop driving;

[0983] b) communicating with a member of the driver’s
family;

[0984] c) communicating with the local police; and

[0985] d) taking control of the vehicle (using techmques

which are known in the art) and causing it to safely pull

to the side of the road and to stop driving.
[0986] The MP could also supply evidence for long term
remedies such as driver and family education and, if neces-
sary, license suspension and revocation. If the person contin-
ued to drive with an invalid license, the MP could detect it,
and, either report it or safely pull the vehicle to the side of the
road.
[0987] Impairment is a relative concept. A driver who is
capable of adequate performance during good weather and
road conditions may be incapable of adequate performance
during poor conditions. The system could be used to detect
such people and to take remedial action.
[0988] There has thus been shown and described a novel
emergency management system which fulfills all the objects
and advantages sought therefor. Many changes, modifica-
tions, variations and other uses and applications of the subject
invention will, however, become apparent to those skilled in
the art after considering this specification and the accompa-
nying drawings which disclose the preferred embodiments
thereof. All such changes, modifications, variations and other
uses and applications which do not depart from the spirit and
scope of the invention are deemed to be covered by the inven-
tion, which is to be limited only by the claims which follow.

1-133. (canceled)

134. An implantable medical device (IMD) treatment sys-
tem which allows a patient with an IMD prompt access to a
medical professional who can remotely monitor and treat a
medical condition, said system comprising, in combination:

(a) a central station comprising:

(1) a display device for displaying medical information
from a patient for evaluation by said medical profes-
sional;

(2) a first input device, responsive to said medical profes-
sional, for producing a first patient treatment control
signal for controlling the treatment of said patient; and
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(3) a first transmitting/receiving (T/R) device, coupled to
said display device and to said first input device, for
electronic communication with an IMD disposed at each
of a plurality of remote sites; and
(b) an IMD disposed at each of a plurality of remote sites
and including:
(1) a second transmitting/receiving (1/R) device for elec-
tronic communication with said first T/R device of said
central station;
(2) a patient treatment device, having a control input
coupled to said second T/R device, for providing medi-
cal treatment to a patient in response to said first patient
treatment control signal received at said treatment
device control input;
(3) alogic device for automatic control of the patient treat-
ment device, said logic device having a logic device
input and being coupled to the second T/R device and to
the control input of said patient treatment device, said
logic device automatically producing a second patient
treatment control signal for controlling the treatment of
said patient, in the absence of proper and timely com-
munication between said first T/R device and said sec-
ond T/R device, in dependence upon at least one sensor
signal received at said logic device input;
(4) a sensor circuit, having at least one sensor circuit input,
for producing a sensor signal at a sensor circuit output
coupled to said second T/R device and to said logic
device input; and
(5) at least one sensor, each coupled to said sensor circuit
input and adapted to sense a physiologic state of said
patient and produce a sensor signal in response to said
physiologic state;
wherein said sensor signal may be transmitted from said
at least one sensor via said sensor circuit to said cen-
tral station for evaluation and subsequent action by
said medical professional;

wherein said first patient treatment control signal may be
transmitted from said central station to said control
input of said treatment device;

wherein in response thereto, said treatment device is
operative to treat said patient; and

wherein, in the absence of proper and timely communi-
cation between said first T/R device and said second
T/R device, said treatment device is responsive to said
second treatment control signal received from said
logic device to treat said patient.

135. The system defined in claim 134, further comprising a
control unit, adapted for use at the remote site of each IMD,
said control unit comprising: (1) a third transmitting/receiv-
ing (T/R) device for electronic communication with said first
T/R device of said central station; and (2) a fourth transmit-
ting/receiving (T/R) device, coupled to said third T/R device,
for electronic communication with said second T/R device of
said IMD; whereby said IMD communicates with said central
station through said control unit.

136. The system defined in claim 135, wherein said central
station further comprises telecommunication control means
for selecting at least one of a mode and a route of communi-
cation between said first T/R device and said third T/R device.

137. The system defined in claim 135, wherein said control
unit includes at least one second input device, responsive to a
person at the remote site, coupled to said fourth T/R device,
for producing a third patient treatment control signal for
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controlling the application of treatment to said patient,
whereby said IND may be controlled at the remote site by said
person at the remote site.

138. The system defined in claim 135, wherein said control
unit further comprises a second input device, designed for and
responsive to said patient, and coupled to at least one of said
third and fourth T/R device, for initiating at least one of
emergency monitoring and treatment of said patient.

139. The system defined in claim 138, wherein said second
input device includes a button disposed on said control unit
which may be pressed by said patient in case of a medical
emergency.

140. The system defined in claim 135, wherein said control
unit includes a read/writable storage device for storing infor-
mation relating to said sensor signals for subsequent readout.

141. The system defined in claim 135, wherein said first
T/R device and said third T/R device are each connected to a
public telephone network.

142. The system defined in claim 135, wherein said second
T/R device and said fourth T/R device include means for
wireless duplex communication between them.

143. The system defined in claim 135, wherein said first
T/R device and said second T/R device include means for
direct duplex communication between them, without trans-
mission through said third T/R device and said fourth T/R
device.

144. The system defined in claim 135, wherein said first
and said second T/R device include means for communicat-
ing in at least one of a plurality of separate modes.

145. The system defined in claim 144, wherein said first
and said second T/R device further include means for auto-
matically selecting the modes of communication.

146. The system defined in claim 144, wherein said central
station further includes a communication control device,
responsive to said medical professional, for selecting the
modes of communication of said first and said second T/R
device.

147. The system defined in claim 144, wherein said modes
of communication include a wired network, a wireless net-
work and the Internet.

148. The system defined in claim 135, wherein said first
and said second T/R device include means for communicat-
ing over one of a plurality of separate routes.

149. The system defined in claim 148, wherein said first
and said second T/R device further include means for auto-
matically selecting the route of communication.

150. The system defined in claim 148, wherein the central
station further includes a communication control device,
responsive to said medical professional, for selecting the
route of communication between said first and said second
T/R device.

151. The system defined in claim 135, wherein said control
unit further includes a telephone transmitter and receiver
coupled to said third T/R device, thereby enabling voice com-
munication between said medical professional at the central
station and said patient at the remote site.

152. The system defined in claim 134, wherein said central
station includes a read/writable storage device for storing
information relating to said sensor signals for subsequent
readout.

153. The system defined in claim 134, further comprising a
database storage device for storing medical information, and
means, responsive to said first input device at said central
station, for searching said storage device for desired medical
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information, whereby said information is displayed for said
medical professional by said display device.

154. The system defined in claim 153, wherein said storage
device stores medical information relating to a plurality of
patients, and wherein said searching means is responsive to
said input means to search said storage device for medical
information relating to the patient.

155. The system defined in claim 153, wherein said storage
device stores the location of a plurality of medical emergency
teams, and wherein said searching means is responsive to said
input means to search said storage device for the location of
the medical emergency team nearest to the patient.

156. The system defined in claim 134, wherein at least one
of said patient treatment device and said sensor circuit is
selected from the group consisting of:

(1) a blood pressure sensing device;

(ii) a blood pressure treating device;

(ii1) a blood sugar sensing device;

(iv) a blood sugar treating device;

(v) a nervous system treating device;

(vi) a medication infusion device;

(vii) a cardioverter defibrillator; and

(viii) a pacemaker.

157. An implantable medical device (IMD) treatment sys-
tem which allows a patient with an IMD prompt access to a
medical professional who can remotely monitor and treat a
medical condition, said system comprising, in combination:

(@) a central station comprising:

(1) a display device for displaying medical information
from a patient for evaluation by said medical profes-
sional;

(2) a first input device, responsive to said medical profes-
sional, for producing a first patient treatment control
signal for controlling the treatment of said patient; and

(3) a first transmitting/receiving (T/R) device, coupled to
said display device and to said first input device, for
electronic communication with an IMD disposed at each
of a plurality of remote sites; and

(b) an IMD disposed at each of a plurality of remote sites
and including:

(1) a second transmitting/receiving (1/R) device for elec-
tronic communication with said first T/R device of said
central station;

(2) a patient treatment device, having a control input
coupled to said second T/R device, for providing medi-
cal treatment to a patient in response to said first patient
treatment control signal received at said treatment
device control input;

(3) alogic device for automatic control of the patient treat-
ment device, said logic device having a logic device
input and being coupled to the second T/R device and to
the control input of said patient treatment device, said
logic device automatically producing a second patient
treatment control signal for controlling the treatment of
said patient in dependence upon at least one sensor sig-
nal received at said logic device input;

(4) a sensor circuit, having at least one sensor circuit input,
for producing a sensor signal at a sensor circuit output
coupled to said second T/R device and to said logic
device input; and

(5) at least one sensor, each coupled to said sensor circuit
input and adapted to sense a physiologic state of said
patient and produce a sensor signal in response to said
physiologic state;
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wherein said sensor signal may be transmitted from said
at least one sensor via said sensor circuit to said logic
device for automatic evaluation and may be provided
via said sensor circuit to said central station for evalu-
ation by said medical professional,

wherein said patient treatment device is responsive to
said second patient treatment control signal received
from said logic device to provide treatment to said
patient unless said first patient treatment control sig-
nal is transmitted from said central station to said
control input of said patient treatment device; and

wherein, in response to receipt of said first patient treat-
ment control signal from said central station, said
patient treatment device operates under control of the
medical professional to possibly provide treatment to
said patient, thereby enabling said medical profes-
sional at said central station to override the control of
said logic device whenever necessary.

158. The system defined in claim 157, further comprising a
control unit, adapted for use at the remote site of each IMD,
said control unit comprising: (1) a third transmitting/receiv-
ing (T/R) device for electronic communication with said first
T/R device of said central station; and (2) a fourth transmit-
ting/receiving (T/R) device, coupled to said third T/R device,
for electronic communication with said second T/R device of
said IMD; whereby said IMD communicates with said central
station through said control unit.

159. The system defined in claim 158, wherein said control
unit further comprises telecommunication control means for
selecting at least one of a mode and a route of communication
between said first T/R device and said third T/R device.

160. The system defined in claim 158, wherein said control
unit includes at least one second input device, responsive to a
person at the remote site, coupled to said fourth T/R device,
for producing a third patient treatment control signal for
controlling the application of treatment to said patient,
whereby said IMD may be controlled at the remote site by
said person at the remote site.

161. The system defined in claim 158, wherein said control
unit includes a read/writable storage device for storing infor-
mation relating said sensor signals for subsequent readout.

162. The system defined in claim 158, wherein said first
T/R device and said third T/R device are each connected to a
public telephone network.

163. The system defined in claim 158, wherein said second
T/R device and said fourth T/R device include means for
wireless duplex transmission between them.

164. The system defined in claim 158, wherein said control
unit further comprises a second input device, designed for and
responsive to said patient, and coupled to at least one of said
third and fourth T/R device, for initiating at least one of
emergency monitoring and treatment of said patient.

165. The system defined in claim 164, wherein said second
input device includes a button disposed on said control unit
which may be pressed by said patient in case of a medical
emergency.

166. The system defined in claim 158, wherein said first
T/R device and said second T/R device include means for
direct duplex communication between them, without trans-
mission through said third T/R device and said fourth T/R
device.
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167. The system defined in claim 158, wherein said first
and said second T/R device include means for communicat-
ing in at least one of a plurality of separate modes.

168. The system defined in claim 167, wherein said first
and said second T/R device further include means for auto-
matically selecting the modes of communication.

169. The system defined in claim 167, wherein said central
station further includes a communication control device,
responsive to said medical professional, for selecting the
modes of communication of said first and said second T/R
device.

170. The system defined in claim 158, wherein said modes
of communication include a wired network, a wireless net-
work and the Internet.

171. The system defined in claim 157, wherein said first
and said second T/R device include means for communicat-
ing over one of a plurality of separate routes.

172. The system defined in claim 171, wherein said first
and said second T/R device further include means for auto-
matically selecting the best route of communication.

173. The system defined in claim 171, wherein the central
station further includes a communication control device,
responsive to said medical professional, for selecting the
route of communication between said first and said second
T/R device.

174. The system defined in claim 158, wherein said control
unit further includes a telephone transmitter and receiver
coupled to said third T/R device, thereby enabling voice com-
munication between said medical professional at the central
station and said patient at the remote site.

175. The system defined in claim 157, wherein said central
station includes a read/writable storage device for storing
information relating to said sensor signals for subsequent
readout.

176. The system defined in claim 157, further comprising a
database storage device for storing medical information, and
means, responsive to said input device at said central station,
for searching said storage device for desired medical infor-
mation, whereby said information is displayed for said medi-
cal professional by said display device.

177. The system defined in claim 176, wherein said storage
device stores medical information relating to a plurality of
patients, and wherein said searching means is responsive to
said input means to search said storage device for medical
information relating to the patient.

178. The system defined in claim 176, wherein said storage
device stores the location of a plurality of medical emergency
teams, and wherein said searching means is responsive to said
input means to search said storage device for the location of
the medical emergency team nearest to the patient.

179. The system defined in claim 157, wherein at least one
of said patient treatment device and said sensor circuit is
selected from the group consisting of:

(1) a blood pressure sensing device;

(i1) a blood pressure treating device;

(ii1) a blood sugar sensing device;

(iv) a blood sugar treating device;

(v) anervous system treating device;

(vi) a medication infusion device;

(vii) a cardioverter defibrillator; and

(viil) a pacemaker.



THMBW(EF)

H b2 FF SRRk
HAEREREE

E)

AAFSRATUTHRENSE - 1) A REL S RFEEEN
NG (CS ) MBS 2 ) WAB B (pCS ) EEIE RO 14388 (RECEIVER
(mCS ) ;3) RIEZERIIAFHRSE. £10/460,4585 , AMCS | 460 1440

patsnap
E=A=fE

US20090276013A1 NI (»&E)B 2009-11-05

US12/455940 RiEH 2009-06-09

MATOS JEFFREY A

MATOS, JEFFREY A.

A61N1/02 A61B5/00

G06Q50/22 G16H40/20 G16H40/63

60/709078 2005-08-17 US

uS7840277

Espacenet USPTO

1434A

AMPLIFIER
14340 W || ek

MWET T AR (MP ) SUREEAMCS; 4 ) MELREES }

(RCD™ ) % e BB S 5 B 5 ) RIFHH EMHFWRCOR LI
RCDELERBIEMBERS: 6 ) BIUTMAFRCOETEED |0 e
CS:a) FETEMMETET (SU) ,b) EFEMWSU /EHERE
R4, Mo ) FRTEMGSUNER - BFSU /EMBERL 7) B
HEMEEERBHORCDET: 8 ) FARCDE THMPR A 17 R &
WA 9 ) BNRATERBARND ERE, 14368

FILTER
1444

|

ANALYSIS
1446

|

1448A



https://share-analytics.zhihuiya.com/view/54cecdb7-5bd9-4a61-a3aa-c12dea3d2736
https://worldwide.espacenet.com/patent/search/family/039082643/publication/US2009276013A1?q=US2009276013A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220090276013%22.PGNR.&OS=DN/20090276013&RS=DN/20090276013

