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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a constellation 
of small, airborne communications platforms, and more 
particularly, to a plurality of small, lighter-than-air com
munications platforms spaced-apart and floating in the 
stratospheric layer of the Earth's atmosphere over a 
contiguous geographic area. Priority is claimed based 
on United States Utility Patent Application Serial No. 
09/342,440 filed 06/29/99.

BACKGROUND OF THE INVENTION

[0002] Until recently, all communications satellites 
were located on one orbit called the geosynchronous 
arc, which is located 22,300 miles above the Earth's 
equator. Since international treaties required satellites 
to be spaced two degrees apart, there were only 180 
sites on geosynchronous orbit. An optimally-designed 
three-stage chemical rocket typically must be 94% pro
pellant at launch to reach geosynchronous orbit, which, 
after allocating about 5.6% of the weight for the rocket, 
only leaves about 0.4% of the initial launch weight for 
the satellite. To put this in perspective, a typical 3,000 
lb. automobile with the same performance would only 
be able to carry one 200 lb. person, would need a 8,400 
gallon fuel tank, and would be junked after one trip! Fi
nally, although the NASA space shuttle can service a 
few very low orbit satellites at great expense, most sat
ellites cannot be serviced or upgraded after being 
launched.
[0003] Currently, since there are a limited number of 
sites on the geosynchronous orbit, geosynchronous sat
ellites are growing in size and performance, now being 
able to broadcast television signals directly to homes. 
Recently, additional satellite networks have been de
ployed that do not require a geosynchronous orbit. All 
of these new networks have launched smaller commu
nications satellites into much lower orbits where there 
are an unlimited number of sites. Because the satellites 
required for a network are more numerous and because 
the satellites are smaller, up to 8 satellites per rocket 
have been launched. Although satellites have become 
smaller and more numerous, there are still no "personal 
satellites" and no mass producers of consumer products 
in the satellite industry today.
[0004] It might be estimated that a network of micro
satellites in low Earth orbit and ground equipment to ac
commodate thetracking, transmission, reception, signal 
handoff among the plurality of microsatellites and nec
essary system network for a voice system would cost at 
least $3 billion to deploy. Within four years of deploying 
a system, each one of five million subscribers might be 
expected to invest as much as $3,000 in the equipment, 
which results in a total combined investment by the us
ers in the new equipment of about $15 billion. The cost

of deploying a smaller system of low Earth orbit ad
vanced messaging satellites might be estimated at 
about $475 million. Such a system might be expected 
to serve two to three million subscribers, each with user 
equipment costing $300-$1,000. Thus, the total invest
ments by the users for their equipment may be at least 
$600 million.
[0005] There is currently an industry involving radio
sondes for purposes of gathering weather information. 
Radiosondes are the instrument packages launched on 
weather balloons to gather weather data. Radiosondes 
are launched from a network of sites around the world 
at noon and at midnight Greenwich Mean Time each 
day. The weather service radiosondes collect tempera
ture, humidity, pressure and wind data as they rise from 
the surface of the Earth to approximately 100,000 feet 
during atwo-hourflight. This data is then input in atmos
pheric models that are run on supercomputers. The in
formation gathered from the network of ascending radi
osondes is critical in predicting the weather. Most coun
tries of the world are bound by treaty to launch radio
sondes from designated sites and to share the data with 
other countries. Currently there are about 800,000 radi
osondes launched each yearthroughout the world. This 
number represents the 997 global weather stations 
launching two radiosondes per day, 365 days per year 
(727,000) plus a small number of radiosondes launched 
for military and research purposes. About 18% of radi
osondes are recovered, reconditioned and reclaimed, 
resulting in new production of about 650,000 weather
gathering radiosondes per year.
[0006] The location systems currently used to track 
weather balloons are either being deactivated (Omega, 
beginning before the year 2000, and Loran-C, shortly 
after the year 2000) or are so old that the operation and 
maintenance is becoming prohibitively expensive (ra
dars and radiotheodolites). Changes in radiosonde sys
tems are usually very slow, since meteorologists study 
climatic trends by comparing data collected over dec
ades. Thus, they are very leery of any changes that may 
introduce new biases into data as it is collected. This is 
evident from the fact that major users, like the U.S. Na
tional Weather Service (NWS) still use analogue radio
sondes tracked by radiotheodolites when digital, navaid 
sondes have been around for many years. Tightening 
of governmental budgets have made some users una
ble to pay for new technology required. There presently 
is a push in the sonde marketplace to convert to using 
the Global Positioning System (GPS) for wind tracking 
on radiosondes. From 1995 to 1998, the NWS tried and 
failed to get the U.S. Congress to fund a program to de
velop a GPS tracking system for the U.S. Observation 
Network. This inability to obtain the necessary newer 
technology to replace old and unsupportable radio
sonde infrastructure is occurring simultaneously with 
the reallocation of the radiosonde's RF spectrum to 
commercial uses. Radiosondes have traditionally trans
mitted at 400 MHZ for navaid sondes and 1680 MHZ for
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radiotheodolite sondes. The 400 MHZ band may be auc
tioned off by the Federal Communications Commission 
(FCC) in the United States for simultaneous use by com
mercial services. Thus, interference is increasing and 
sondes may be forced to use narrower bandwidths with 
digital downlinks instead of the wide bands with ana
logue downlinks still in common use.
[0007] Very large and expensive NASA balloons have 
been individually launched and maintained at a floating 
altitude for extended periods of time. These balloons 
carry hundreds of pounds of equipment and cost tens 
of thousands of dollars each. The single balloons do not 
have the capability of line-of-sight continuous coverage 
of extended geographic areas because of drifting.
[0008] Personal communications services (PCS) is a 
new category of digital services that the FCC started 
auctioning spectrum for in 1994. PCS is split into two 
categories: broad band and narrow band PCS. The 
broad band category is primarily for voice services and 
PCS broad band phones now compete with traditional 
cellular phones. The narrow band category is for ad
vanced messaging, which is essentially two-way pag
ing. The paging industry sees advanced messaging as 
being the mobile extension of one's e-mail account, just 
as a cellular phone has been the mobile extension of 
one's desktop phone. Nationwide narrow band PCS 
(NPCS) was the first spectrum ever auctioned by the 
FCC. About 30 regional and nationwide NPCS licenses 
have been auctioned and sold to private commercial 
ventures. The fact that the spectrum was auctioned is 
significant in that there are fewer restrictions on the use 
of this spectrum than on the use of traditional spectrum 
licensed from the FCC. Before auctions, the FCC grant
ed spectrum on a piecemeal basis, and companies had 
to prove that they were using the airwaves forthe "public 
good." Usually there was very specific federal regulation 
on how the frequency could be used. Since companies 
paid for their PCS licenses, they essentially own the 
spectrum. The FCC imposed only minimal regulations 
to prevent systems from interfering with other carriers' 
and other countries' systems. Additionally, the FCC and 
Industry Canada reached what is known as a Terrestrial 
Radio Communication Agreement and Arrangement in 
which Canada allocated the same frequencies for 
N PCS with the same channel structure as the auctioned 
spectrum forthe NPCS in the United States. This made 
cross-boarder NPCS possible and in 1996, at least one 
paging system company was granted an NPCS license 
in Canada to operate on the same frequencies as its U. 
S. licensee. Mexico also has specified the same channel 
spacing as used in the United States.
[0009] One of the goals of the FCC is to encourage 
providing radio frequency (RF) communications servic
es to consumers in rural areas at an affordable price. 
This market has been largely ignored by the larger com
munications companies because of the diminishing re
turn on investment in providing wireless communica
tions to sparsely populated areas. These wireless serv

ices include paging, advanced messaging, telemetry, 
voice, etc. Although both voice and messaging services 
are available to rural areas using satellite systems, the 
costs are generally in the thousands of dollars per unit 
and well out of reach of most consumers. In addition sat
ellite systems have problems providing services in ur
ban areas because they lack the signal strength neces
sary for providing building penetration.

OBJECTS AND ADVANTAGES OF THE INVENTION

[0010] The present invention overcomes drawbacks 
of prior communications satellites, by using small and 
relatively inexpensive microelectronics to incorporate 
most of the functions provided by existing communica
tions satellites in small, lighter-than-air communications 
platforms. In particular, a plurality of lighter-than-air bal
loons forming a constellation are designed to carry mi
croelectronic communications equipment into a layer of 
the Earth's atmosphere called the stratosphere. The 
weight of these platforms is approximately 100 to 1,000 
times less than the micro-satellites currently launched 
into non-geosynchronous orbits. For convenient refer
ence, the airborne communications platforms or bal
loons carrying a payload of electronic communications 
and control equipment have sometimes been referred 
to herein as "stratospheric nanosatellites" or "SNS" for 
short. In the metric system, the "nano" prefix signifies 
units 1,000 times smaller than the "micro" prefix. The 
SNS invention eliminates the need for a rocket to propel 
the satellite into orbit. Synchronized airborne launching 
of a plurality of the SNS platforms at spaced-apart geo
graphical locations provides a low cost constellation of 
satellites. The SNS platforms rise after launch to a con
trolled, adjustable altitude where they migrate over the 
geographic area according to atmospheric and the strat
ospheric weather conditions and particularly the winds. 
The SNS platforms may be raised or lowered in altitude 
by gas venting or ballast drop in orderto catch prevailing 
winds favorable to keep the SNS platforms evenly 
spaced apart. The platforms are caused to rapidly de
scend when no longer needed. Additional launches of 
additional platforms fill excessive gaps occurring in the 
constellation
[0011 ] Existing user equipment designed for terrestri
al wireless communications can work with the SNS sys
tem of the present invention. This is not the case in the 
traditional communications satellite industry, since ei
ther the communications satellites are very far from the 
user (more than 22,000 miles for geosynchronous sat
ellites) making the signal too weak without specialized 
user equipment, or the satellites travel at high speeds 
relative to the users on the ground (more than about
36,000 mph for low earth orbit satellites) causing fre
quency errors in the receiver. The SNS platform is, at 
most, about 175 miles (280 kilometers) from the ground 
user, depending upon the altitude and the radial cover
age range from the particular platform among the plu
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rality of platforms covering the geographic area. More
over, the airborne platforms move at speeds approxi
mating the speed of an automobile (between about zero 
and 80 mph attheirfloat altitude). Compatibility with ex
isting wireless communications systems is a significant 
advantage because when deploying a new communica
tions system, the user equipment investment is always 
the largest total investment required.
[0012] In contrast to the large deployment and new 
equipment costs for orbiting satellite systems, the 
present invention provides a low cost alternative that 
does not require new subscriber equipment. Thus, a 
benefit of the SNS System is an advanced messaging 
SNS network that is compatible with standard one-way 
and two-way pagers already in existence and already in 
use with tower-based transceiver networks. Even with
out considering deploying of the SNS system, market 
analysts predict 35 million users will be carrying com
patible, standard two-way pager equipment by the year 
2003. At, for example, $100/unit, this represents an in
vestment by users of over $3.5 billion. These users can 
receive the enhanced coverage of the inventive SNS 
platform network as an extension of their present serv
ice simply by electing to pay the monthly and incremen
tal usage fees. There are no up-front costs for new user 
equipment or training and no need to change the user's 
habits and burden them with carrying more than one 
pager or other communications device as is the case 
with current satellite pagers.
[0013] Furthermore, the inventive SNS system, when 
performing advanced messaging, uses a communica
tions protocol or pager protocol that is being adopted 
internationally. International opportunities for the new 
system are at least equal to the U.S. potential. The SNS 
System may utilize other popular paging protocols as 
well. The system also has uses beyond personal paging 
for other communications, remote imaging, infrared 
scanning, equipment tracking and weather data collec
tion services.
[0014] It will also be beneficial for the National Weath
er Service (NWS) to consider utilizing the current SNS 
invention as a replacement system capable of providing 
the NWS with required information during the ascent of 
SNS platforms. GPS information available from the SNS 
Platform could provide the desired wind information the 
NWS needs but is unable to afford. Existing NWS 
launching facilities might even be used as SNS launch, 
tracking and communications sites. Afterthe ascent and 
transmission of weather data to the NWS, the platform 
would then be controlled to float at a regulated altitude 
and to provide other commercial communications serv
ices. The NWS sondes could be removably attached 
and dropped as ballast afterthe ascent is complete and 
the desired information therefrom has been transmitted 
to the NWS. The attached radiosondes could use exact
ly the same sensors utilized in the current radiosondes 
in order to keep the data consistant with current radio
sonde data.

[0015] The inventive SNS network is uniquely de
signed to cover large areas and to use dedicated fre
quencies on a national, and ideally, on an international 
basis, between bordering countries. It is beneficial to al
locate nationwide, or ideally international dedicated fre
quencies to the SNS system due to the large coverage 
circles of each of the SNS airborne platforms. Overlap
ping use of the same frequency without time multiplex
ing the signals would most likely cause interference at 
the receiver. The System will optimally work within a 
range of frequencies designated the "Narrowband Per
sonal Communications Services" or "NPCS" spectrum. 
Moreover, the NPCS industry in the U.S. has generally 
agreed on a standard two-way messaging protocol 
called "ReFLEX" (ReFLEX is a trademark of Motorola, 
Inc.). ReFLEX is a protocol that uses a Time Division 
Multiple Access (TDMA) system. The ReFLEX protocol 
is an extension of the FLEX protocol designed by Mo
torola and is a synchronous protocol where there are 
128 frames in a four-minute cycle. The start of each 
frame is coordinated nationwide using GPS technology 
for timing. This will allow a single frequency to be shared 
between the SNS network of the present invention and 
existing terrestrial satellite networks by simply allocating 
a certain number of frames to each network during each 
four-minute cycle. Thus, the disclosed SNS system can 
either operate on its own dedicated frequencies or in
teroperate with terrestrial systems on the same channel 
and never transmit on top of each other. This is unique 
to TDMA and is preferably incorporated into the new 
SNS system.
[0016] While the TDMA system is used by the pre
ferred FLEX and ReFLEX protocols, the SNS invention 
may also work using other systems such as Code Divi
sion Multiple Access (CDMA) and even Frequency Di
vision Multiple Access (FDMA) systems. Code Division 
Multiple Access (CDMA) spreads the digitized data over 
an entire available bandwidth. Multiple data streams are 
laid over each other on the channel (sometimes referred 
to as spread spectrum technique), with each datastream 
assigned a uniquesequence code. While the uniquese- 
quence code can provide a very efficient use of band
width, it nevertheless is highly complex and expensive. 
The FDMA system assigns each datastream its own fre
quency. Although this provides a system that is fairly 
easy to implement and has a low cost from an equip
ment standpoint, it nevertheless results in a highly inef
ficient use of bandwidth.
[0017] ReFLEX has 128 discreet time slots or frames 
in a four minute period. The SNS system may use its 
own frequencies or it may share the time slots with a 
partnering paging carrier. The TDMA system used by 
ReFLEX provides efficient use of bandwidth. It has 
some complexity and associated equipment cost. How
ever, the complexity continues to be more easily han
dled with high speed microprocessors and the equip
ment cost continues to be reduced.
[0018] On one frequency, the 128 time slots or frames
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that the ReFLEX protocol breaks each four minute cycle 
into, can be shared by the SNS system with other paging 
antennas and terrestrial towers that may have overlap
ping geographic coverage. A single pager may be able 
to receive the broadcast from multiple platforms and ter
restrial towers, but because each platform or tower with 
adjoining coverage is allotted a specificframe orspecific 
frames, the pager "hears" only one transmitter in each 
time slot. It is an object of the present invention to pro
vide a construction of communications platforms that 
may be dynamically assigned new frames in which to 
transmit as the platforms drift in order to make sure that 
a pager receives transmissions from only one transmit
ter in the same frame.
[0019] Also it is an object of the present invention that 
the time slots may be dynamically reassigned so that at 
any given time or location one platform may have a 
greater number of available time slots than another in 
order to provide more capacity to platforms that may 
need highercapacity. Dynamic frame allocation (or dy
namic capacity allocation), is a complex task. At any 
time that more frames are allotted to one platform, all 
other platforms that have overlapping coverage with that 
one platform lose access to the frames that are assigned 
and therefore lose capacity. Nevertheless, the ability to 
have dynamic frame allocation will facilitate maximizing 
capacity of the entire system by efficiently using all avail
able time slots to their greatest capacity while minimiz
ing allocation of timeslots orframes in geographic areas 
with low communications capacity requirements.
[0020] Also although the ReFLEX two-way paging 
protocol using TDMA as described above is preferred, 
it is also an object of the present invention that the SNS 
may also be compatible with other pager protocols. For 
example, three other primary pager protocols include 
FLEX, POCSAG, and ERMES. The FLEX protocol is the 
one-way paging system that is the predecessor of Re
FLEX. POCSAG is an older paging standard for one
way communications and is less efficient. Nevertheless, 
most pagers in the U.S. are still POCSAG compatible 
even though FLEX has higher noise immunity, a higher 
throughput and is becoming the standard in the U.S. and 
abroad (except Europe) for one-way paging. The 
ERMES paging protocol is the one-way paging Europe
an standard (currently governmentally enforced). The 
SNS system could also be appropriately configured in 
its circuitry to handle communications according to the 
ERMES protocol and therefore is adaptable to Europe
an usage as well.
[0021] In contrast to most voice and paging networks 
where many different protocols are used over a wide 
range of frequencies, NPCS contains a near contiguous 
set of nationwide frequencies in which nationwide nar
rowband PCS licensees have adopted the FLEX/Re- 
FLEX protocol.
[0022] The present inventive SNS system benefits 
from a nationwide consistency of frequencies and pro
tocols so that it can relatively easily operate across all

NPCS channels owned by any or all of the nationwide 
carriers if need be. Minimal governmental regulation of 
the NPCS bands also allow the new SNS system, which 
was unknown when the NPCS regulations were drafted, 
to operate in the NPCS bands without violating current 
regulations. Since the NPCS licensees essentially own 
the frequencies purchased at auction, and the inventive 
SNS system can compatibly use the same frequencies 
with permission from the purchaser, additional licenses 
from the FCC may not be needed. This unique feature 
also saves two or three years in start-up time that it can 
sometimes take in order to pursue separate licenses.
[0023] As discussed briefly above, in addition to min
imizing the regulatory hurdles, the new SNS network 
has a huge advantage in that it does not require new, 
specialized user equipment. It is expected that there 
may be as many as between 6-15 million units of com
patible user equipment operating off existing terrestrial 
networks. These can simply be added to the new SNS 
system using inexpensive system programming and 
thereby receive the expanded, more complete, cover
age of the contiguous geographic area provided by the 
constellation of floating communications platforms ac
cording to the present invention. To the NPCS carrier, 
the new system can provide complete communication 
coverage, particularly coverage in remote non-metro
politan areas.
[0024] Since existing paging equipment owners and 
users may acquire the expanded coverage provided by 
the present invention through their existing carrier, the 
decision to expand coverage can be as simple as check
ing a box on their monthly bill. They could keep their 
current paging company, and simply add the benefit of 
remote area coverage provided by the SNS. No new 
equipment is needed and no start-up time is needed to 
learn the features of a new electronic device. There is 
simply improved coverageforthe user without changing 
equipment.
[0025] A very important benefit of the inventive SNS 
network is the significant improvement in complete re
mote area geographic coverage. Currently, wireless da
ta coverage is a patchwork of covered high density pop
ulation areas, primarily around metropolitan areas. The 
SNS network works cooperatively with the existing cov
erage areas and fills in all the low density population and 
thus low communication traffic areas all using the same 
subscriber device. The governmental regulations gov
erning NPCS systems require minimum system build
outs for all licensees. For example, by about 1999, a 
nationwide licensee providing NPCS must service at 
least 37.5% of the U.S. population or 750,000 square 
kilometers, and by theyear2004, a NPCS licensee must 
service at least 75% of the U.S. population, or 1,500,000 
square kilometers. Since the population is very concen
trated, prior systems have been required to build towers 
for coverage over a very small percentage of the total 
landmass. In fact, the minimum area requirementforthe 
1999 and for the 2004 population service requirements
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correspond to approximately 8% and 16% of the total 
U.S. landmass, respectively, because of the high popu
lation density in U.S. cities. For example, covering 90% 
of the population requires a carrier to build out only 
about 20% of the country's total landmass. Servicing ar
eas of low population density is more expensive for prior 
systems since tower transmitter/transceivers have a 
short range requiring much more equipment per poten
tial customer. Thus, few prior carriers have systems that 
cover more than 90% of the population because of the 
diminishing returns. Many established wireless data 
carriers are built out only to about 70%-80%.
[0026] The present invention is designed to provide 
substantially 100% coverage and can be compatibly 
combined with existing wireless carrier systems and 
networks such that the high density build-out by prior 
paging system carriers handles the high population den
sity geographic areas and the low population density or 
remote areas, whereverthey might be located within the 
contiguous geographic area, are handled by the inven
tive SNS system. The SNS system is complementary to 
high density tower paging systems. Thus, although the 
SNS system has a lower total signal handling capacity 
when compared to high population density tower sys
tems, it provides complete geographic coverage so that 
subscribers in ortraveling through remote areas are pro
vided with the additional coverage of the SNS system. 
Subscribers are always within the range of paging serv
ices or other compatible communications services using 
a single device. The SNS system may also reallocate 
capacity on a regional basis by launching more SNS 
platforms or by reallocating the frequency use dynami
cally among the neighboring platforms.
[0027] The SNS system also has uses beyond per
sonal paging for other communications including voice, 
remote imaging, infrared scanning, equipment tracking 
and weather data collection services. Broadband PCS 
(BPCS) phones that have come to market in the past 
year all offer an advanced messaging service call Short 
Messaging Service (SMS). The SNS system could page 
a subscriber's phone when the phone was out of the 
BPCS phone service area. BPCS voice service may al
so be possible with an SNS system. Another potential 
application for SNS technology is the remote imaging 
market. Governments, city planners, farmers, environ
mentalists, mapmakers, and real estate developers all 
rely on aerial or satellite photos. Worldwide, this market 
is over $1.4 billion. Since an SNS is over twenty times 
closer to the subject than a satellite, SNS can achieve 
one-meter resolution with only a 0.75-inch diameter 
lens. Weather data from the extended stay in the strat
osphere can be collected and reported by the SNS plat
form as current radiosondes do not have the capability 
of maintaining a float altitude.

SUMMARY OF THE INVENTION

[0028] The preferred embodiment of the present in

vention is a constellation of small airborne communica
tions platforms with a ground network of launching, 
tracking and communications terminals. Although the 
entire system is described primarily in terms of commu
nications that are in the form of a paging system, other 
communications such as voice communications, emer
gency road service, search and rescue, emergency 
medical, remote imaging, environmental monitoring, in
dustrial & utility monitoring, remote asset management, 
photo data, IR scanning, equipment tracking, boxcar 
and container tracking, vehicle security, personal secu
rity, hazardous materials, customs and international 
shipping security, child security, wildlife tracking, per
sonal messaging, communications forthe handicapped, 
SCADA, trucking communications and shipment track
ing, and many other adapted communications might be 
easily included. As it is used here, paging includes tra
ditional one-way paging as well as newer advanced 
messaging services (such as two-way paging and voice 
messaging). The airborne constellation of communica
tions platforms and ground support system extends the 
limited coverage of current paging networks to provide 
complete communications coverage over an entire con
tiguous geographic area. For example, in the U.S., it 
provides true, nationwide coverage. The ground based 
tower systems already in place provide the in-building 
coverage needed in the urban areas while the SNS Sys
tem provides coverage of the low population density, ru
ral areas. Thus a subscriber can have complete nation
wide coverage using the same handheld paging device. 
The inventive system does this by providing a constel
lation of evenly-spaced, high altitude, airborne commu
nications platforms, for example, balloon-carried paging 
transceivers, as opposed to the traditional systems of 
ground-based communications towers covering only a 
limited area or, as opposed to very expensive orbiting, 
high or low altitude, satellite communications systems.
[0029] To form the constellation of airborne commu
nications platforms, paging transceivers are attached to 
lighter-than-air carriers, such as high altitude balloons 
similar to those used by the National Weather Service 
(NWS) yet modified to provide for regulated adjustable 
altitude control using methods such as gas venting and 
ballast dropping. The lighter-than-air carrier or balloon 
and the attached communications devices have been 
referred to in this application as stratospheric nanosat
ellite platforms (SNS platforms). For coverage of a con
tiguous geographic area consisting of the continental 
United States, SNS platforms may be launched period
ically at regular intervals or as needed from approxi
mately 50 to 100 sites throughout the United States. 
These launch sites may be selected for launching the 
balloon-carried transceiver to rise to a regulated floating 
stratospheric altitude of approximately 60,000 to
140,000 feet. Computer regulated altitude control and 
computerized tracking are utilized. The SNS platforms 
are regulated to maintain a desired altitude within a pre
determined altitude range, as, for example, in the strat
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osphere over the Earth, as they drift along with existing 
wind currents. New SNS platforms may be launched to 
fill any gaps that may occur in the coverage as the plat
forms drift at different speeds, as they loose buoyancy 
or as they occasionally burst or malfunction. New SNS 
platforms may also be launched to provide additional 
communications capacity as the need arises. Newly 
launched SNS platforms can collect, record and trans
mit meteorological data during the ascent to the regu
lated altitude. Such data might be beneficially commu
nicated via radio to the ground for use by the National 
Weather Service (NWS). The process of modeling and 
thereby predicting the coverage of the network of SNS 
platforms on a continuous basis is a complex task due 
to the constantly changing weather conditions. This task 
is facilitated by also using the weather data recorded 
and/ortransmitted to the ground for predicting the move
ment of individual platforms relative to each other and 
relative to ground launching and tracking terminals. This 
data may also be used to control the altitude of individual 
SNS platforms to catch favorable prevailing winds to 
help fill gaps in coverage. Each floating satellite at a 
stratospheric altitude will have line-of-sight radio com
munication coverage at a radius of approximately 175 
miles (280 km) in all directions from antenna suspended 
below and forming a part of the communications plat
form.
[0030] Ground-based support for the plurality of SNS 
platforms forming the constellation consists of at least 
one network operations center (NOC) and a plurality of 
launching and tracking terminals. The NOC is preferably 
a high speed, high volume, computing, communications 
and operations center for the SNS system. The NOC 
may be in charge of all controllable aspects of every 
communications SNS platform's flight and operation. 
These controls include platform launches, floating alti
tudes, tracking, all paging communications and control 
signal transmissions, and communications with partner
ing paging companies. Typically, the SNS ground termi
nals include launch facilities, tracking and communica
tions equipment and communication antennas. The co
located launch facilities and ground terminals may also 
advantageously correspond with existing locations of 
the approximately seventy NWS balloon launch facilities 
that are designed to monitor weather conditions nation
wide. Similar Weatherstations also exist and are main
tained by treaties essentially world wide. These ground 
terminals may be automated. Portable or mobile launch
ing and tracking ground terminals can also be used 
when necessary to fill in anticipated coverage gaps that 
may develop between the overlapping circular coverage 
patterns of the floating platforms. These portable or mo
bile launching and tracking ground terminals may be 
moved seasonally to provide additional launch sites as 
the stratospheric winds change on a seasonal basis. 
These would most likely be positioned along the coast
line or the edges of the coverage area. The ground ter
minals can advantageously track a number of SNS plat

forms floating near their location and can provide the 
uplink and downlink of all communications, including 
paging and control data, to each platform within range 
of the terminal. Paging signals from a subscribing pag
ing company may be sent to the SNS system through 
the NOC. The NOC determines which SNS platform is 
currently over the addressed pager and sends the pag
ing message to the ground terminal that is tracking that 
SNS platform. The ground terminal receives the paging 
message from the NOC and relays it to the SNS plat
form. The SNS platform then transmits the paging mes
sage down to the individual pager. Any message sent 
by a two-way pager is received by the nearest SNS plat
form and relayed down to the ground terminal. The 
ground terminal sends the message to the NOC, which 
relays the message to the appropriate subscribing pag
ing carrier. The NOC also keeps track of all billing infor
mation and subscriber location information. The SNS 
system is advantageously designed to be fully compat
ible with FLEX (one-way pagers) and also ReFLEX 
(two-way pagers) without modification to the pagers. 
The launch facilities, whether co-located with NWS 
launch facilities or separately located at other selected 
ground locations, may consist of a fully automated 
launcher and ground terminal. One ground terminal may 
control multiple SNS platforms at one time. Land lines, 
satellite links, platform-to-platform, balloon-to-balloon, 
or other network communications coupling from one 
ground location to another may be used to connect the 
plurality of launch sites and ground terminals to each 
other or the NOC.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031 ] These and other objects and advantages of the 
invention will be more fully understood with reference to 
the following specifications, claims and figures in which 
like numerals represent like elements and in which:

Figure 1 is a schematic depiction of a plurality of 
airborne platforms representing a constellation of 
platforms over a contiguous geographic area, 
launch facilities and communications terminals, 
networked together with a network operations cent
er through ground lines and, alternatively, through 
orbiting satellite communications signals;

Figure 2 is an enlarged depiction of a plurality of 
airborne platforms, a single moveable launch site 
and ground terminal with network linkage to a net
work operation center for a plurality of ground ter
minals and personal communications devices;

Figure 3 is a schematic depiction of platform-to- 
ground terminal communications being handed off 
from one ground terminal to a next ground terminal;

Figure 4 is a schematic depiction of inter-platform
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communications with subsequent transmission to 
ground terminals and to a network operation center 
(NOC);

Figure 5 is a schematic depiction of platform-to- 
space satellite communications links for providing 
the network interconnection with a network opera
tion center (NOC);

Figure 6 is a schematic depiction of a "hub and 
spoke" network communication link topography;

Figure 7 is a schematic depiction of a mesh network 
communication link topography;

Figure 8 is a schematic depiction of a contiguous 
geographic area, particularly the United States, with 
airborne SNS platform launch sites and showing in
itial coverage area SAS circles, superimposed on a 
map of the geographical area and demonstrating 
the line-of-site coverage areas for each SNS plat
form such that substantially the entire geographic 
area is encompassed within the reception range of 
one or more of the airborne platforms;

Figure 9 is a schematic depiction of an example of 
airborne platform migration after a period of regu
lated altitude free-floating of the airborne platforms 
and also depicting additional gap-filling launch 
sites, that may be provided by mobile launchers, to 
supplement and complete the continuity of cover
age with additionally launched airborne communi
cations platforms;

Figure 10 is a schematic side view of an airborne 
platform in which a lighter-than-air gas enclosure, 
such as a balloon, is attached to a box holding the 
electronic controls, communications devices, sen
sors and a meteorological data gathering package;

Figure 11 is an enlarged partial cross-section of an 
airborne platform, including the control and commu
nications box fastened to a lighter-than-air gas en
closure, or balloon, according to one embodiment 
of the present invention;

Figure 12 is a side partial cross-sectional view of 
the airborne control and communications platform 
of Figure 11 according to one embodiment of the 
invention;

Figure 13 is a partial cross-sectional side view of an 
alternative embodiment of a control and communi
cations platform in which an alternate power 
source, including a hydrogen/oxygen-powered fuel 
cell is used in place of the batteries of the embodi
ment of Figure 12; and

Figure 14 (Fig. 14A and Fig. 14B taken together as 
one complete drawing spanning two pages) is a 
schematic block diagram of an electronic circuit for 
control, sensing, and communications according to 
one embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Figure 1 depicts a schematic view of a portion 
of a constellation and communications network system 
10 according to the present invention in which airborne 
platforms 12(a)-(g) have reached a desired altitude with
in a range of altitudes, such as in the stratosphere. Also 
depicted is an airborne platform 12(h) in the process of 
ascending to a desired altitude. Each airborne platform 
comprises a lighter-than-air gas enclosure 14(a)-(h), a 
platform control and communicator device 16(a)-(b) and 
an antennae 18(a)-(b). Communication signals between 
platforms and ground terminals are schematically rep
resented at 20(a)-(u) correspondingly communicating 
with a plurality of ground communication devices such 
as radio signal receivers, transceivers, transmitters, or 
pagers 22(a)-(u). There are a plurality of launch and 
tracking terminals 24(a)-(d), each having a plurality of 
tracking antennas 26(a)-(g). Ground terminals relay 
message and control data between the SNS platforms 
and the NOC. Preferably the ground terminals can op
erate unattended requiring only electrical power and 
communications signals. The ground terminals consist 
of a set of transmitters and receivers and their controller, 
tracking antennas and a tracking controller, redundant 
communications links to the NOC , and backup power 
supply. To accommodate the potentiality for several plat
forms within range at any given time fourto six separate 
transmitters, receivers and tracking antennas are cur
rently contemplated. Glenayre offers appropriate com
mercially available transmitters, transmitter controllers 
and receivers for the SNS ground terminals although 
some modifications will be required. The tracking anten
nas 26 are schematically shown in communication with 
the various platforms through signals 28(a)-(g). A 
ground communication network 30, having intercon
necting segments 30(a)-(d) are depicted communicat
ing between the launch and tracking stations 24(a)-(d) 
and a network operations center 40. The network oper
ations center 40 may also communicate with a plurality 
of launch and tracking terminals 24 through an orbiting 
satellite 32 and launch site satellite antennas 38(a)-(b) 
and network operation center satellite antenna 42. For 
purposes of illustration, launch and tracking terminal 24 
(c) is co-located with an airborne platform launcher 44 
similar to or the same as the National Weather Service 
balloon launcher. One aspect of the invention also con
templates a mobile launcher and tracking terminal 46, 
as for example a self-contained unit mounted on a truck 
trailer. The mobile launcher can be transported to a de
sired launch site, parked there and additional SNS plat
forms can be launched. The tracking and communica
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tions terminals 24 can be connected to the network via 
ground links 30(c) and 30(d), as well as to other launch 
stations and to the network operations center 40. The 
mobile launcher and terminal may be moved periodical
ly from one location to another location to launch and/ 
or track additional SNS communications platforms 12 
as needed to fill in coverage gaps as they might arise 
due to weather conditions.
[0033] Figure 2 is an enlarged schematic depiction of 
the mobile SNS launcher 46 of Figure 1 shown sche
matically in relationship to platforms 12(f), 12(g) and 12 
(e) that form a portion of the constellation of platforms. 
The mobile SNS launcher is in communication with the 
network operations center40. Further depicted in Figure 
2 is a range of desired altitudes 50 defined by a minimum 
desired altitude 48 and a maximum desired altitude 52, 
each altitude measured relative to sea level 54. In one 
preferred embodiment, a predetermined range of alti
tudes is defined by a minimum desired altitude of about
60.000 ft. and a maximum desired altitude of about
140.000 ft. These altitudes generally correspond to the 
Earth's stratosphere or to a range of stratospheric alti
tudes 50. Further depicted in Figure 2 is a gap of cov
erage 56 between spaced-apart platforms 12(g) and 12 
(e) schematically represented as a spaced-apart dis
tance 56 that is significantly larger than the desired 
spaced-apart distance 58 between platforms 12(f) and 
12(g). In afurtherpreferred embodiment, it is anticipated 
that platforms will be regulated to float within a prede
termined altitude range of between about 70,000 ft. and
100.000 ft., will have a coverage radius measuring 
about 175 miles (280 km), will be above commercially 
regulated airspace and will be below altitudes at which 
platform survival is less certain. When the distance be
tween two adjacent platforms in any direction is greater 
than about one and one-half times the coverage radius, 
a gap in coverage can begin to occur. In such instances, 
either an additional SNS platform can be launched from 
a fixed launch site or a mobile launching unit 46 can be 
moved on the ground to a location substantially between 
the two spaced-apart platforms 12(g) and 12(e) so that 
an additional supplemental platform 12(h) may be 
launched for rapid ascent to the desired altitude range 
50. Computer modeling based upon the tracking of all 
the platforms 12 in a constellation 10 of airborne plat
forms can be used to predict the development of signif
icant gaps 56 in coverage and to rapidly deploy mobile 
launching units to fill the gaps. In the event that a sta
tionary launching and tracking terminal is already in a 
location for launching a supplemental SNS platform, no 
mobile unit would be required.
[0034] Figure 3 schematically depicts a platform 12(i) 
migrating due to wind currents to a handoff position 12 
(ii) shown in dashed lines. At the handoff position, the 
next downwind ground terminal 24(e) takes over track
ing and communication and maintains control as the 
platform moves through position 12(iii) and over termi
nal 24(e).

[0035] Figure 4 is a schematic depiction of inter-plat- 
form communications with subsequent transmission to 
ground terminals and to a network operation center 
(NOC).
[0036] Figure 5 is a schematic depiction of platform- 
to-space satellite communications links for providing the 
network interconnection with a network operation center 
(NOC). This is advantageous because this can reduce 
or eliminate the number of ground terminals, as the plat
forms would directly communicate with the NOC 
through satellite links.
[0037] Figure 6 is a schematic depiction of a "hub and 
spoke" network communications link topology. This is 
advantageous because it requires fewer physical com
munications lines and generally requires less expensive 
equipment than alternative network topologies.
[0038] Figure 7 is a schematic depiction of a mesh 
network communications link topology. This is advanta
geous because a "mesh" topology provides multiple re
dundant communications links to other parts of the net
work adding increased reliability.
[0039] Figure 8 schematically depicts a contiguous 
geographic area 100, and in particular by way of exam
ple, a geographic area corresponding to the United 
States of America. Superimposed on the geographic ar
ea 100 are 70 selected standard launch sites represent
ed by "Xs" 101-105 (only a few examples are num
bered). Further schematically depicted are coverage ar
eas 201-205 (again only examples are numbered) rep
resenting the position and coverage of each of the plat
forms 101-105 as they reach a desired regulated alti
tude, preferably in the stratosphere. Each platform is 
very small compared to existing geosynchronous orbit 
satellites such that they have been referred to and are 
designed to float in a regulated altitude in the strato
sphere such that they have been designated as "strat
ospheric nanosatellites" (SNS). The coverage areas 
201-205 are depicted in Figure 4 assuming a relatively 
vertical ascent from the launch sites 101 -105. The cov
erage areas 201 -205 will migrate over a period of time, 
due to wind and weather conditions in a particular local
ity. However, the ascent to the stratospheric desired al
titudes normally takes from about oneto two hours, such 
that the drift for normal airspeeds of less than about 
10-20 mph and even passing through the jet stream if 
present will produce relatively small drifts of 10-80 miles 
in any direction during the ascent. Thus, relative to the 
approximately 175-mile (280 km), coverage radius for a 
circular coverage area having a diameter of about 350 
miles (560 km), the migration during a short period of 
time with standard wind conditions of 10-40 miles, indi
cates that the launch site is a reasonable approximation 
for the initial high altitude location at the end of the as
cent.
[0040] The platforms or balloons 12 are provided with 
altitude control mechanisms, including both low density 
gas venting and high density ballast dropping mecha
nisms, allowing the balloon to be controlled to maintain
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a desired altitude within a range of desired altitudes. The 
altitudes may be maintained for between 12-24 hours 
corresponding to the current NWS balloon launching 
schedule of two launches per day. If the NWS launching 
schedule is not used, the balloon altitudes may be main
tained for over 100 hours depending on the lift gas, pow
er, and ballast remaining on the balloon 12. In the case 
of NWS balloons, currently the balloons self-destruct 
from overexpansion as they reach and exceed altitudes 
of over 100,000 ft. and weather data is gathered and 
transmitted to the ground during the ascent. In the case 
of balloons acting as carriers for the communications 
platforms, the platforms will be maintained at an altitude 
preferably less than 140,000 ft. And more preferably 
less than about 100,000 ft. and will continue to migrate 
due to upper stratospheric wind conditions. The NOC 
may command SNS platforms to rapid deflate or burst 
in the case of a balloon 12, when the platform is no long
er needed, it falls below the 60,000 ft. and no ballast 
remains, it drifts over an undesired area, or it malfunc
tions. The platform may initiate this if any of these con
ditions are met and the platform has lost communication 
with the ground terminals. Advantageously, the wind 
conditions will have been detected during the ascent 
and will continue to be monitored through the tracking 
by the ground stations. This will facilitate predicting the 
development of any gaps in coverage that might be ex
pected, and particularly the location of such gaps and 
the number of ground communication devices or pagers 
that might need to be serviced in the area of the gap.
[0041] Figure 9 is a schematic depiction of the geo
graphic area 100 after a given migration time period dur
ing which significant gaps may begin to occur. Mobile 
units may be positioned at temporary launch sites 171 
and 172 forfilling developing gaps 56(b) and 56(c). Also, 
where a gap is predicted to develop in close proximity 
to a standard launch site, as, for example, at 105, an 
additional platform may be launched from launch site 
105 in advance of the normally regular launch time pe
riod. Thus, gap 56(c) may be filled by an additional 
launch. In a similar manner, regionally located mobile 
launch sites may be employed to fill gaps as they arise. 
In the event that a pattern of gap development is detect
ed, then additional permanent launch sites 173 and 174 
may be added to help compensate for repeated devel
opments of gaps 56(d) and 56(e), for example. Tempo
rary launch sites may be moved seasonally to fill the 
gaps along the coast line along the direction the wind is 
blowing for the season, for example, the western coast 
during the winter season.
[0042] Figure 10 shows a schematic side elevation 
view of a platform 12 in an embodiment in which the low 
density gas enclosure 70 is preferably a latex balloon 
70. A Totex 1000 balloon filled with hydrogen, helium, 
natural gas, or another suitable low density gas or mix
ture and internally coated to reduce gas diffusion ade
quately provides lift for the SNS communications plat
form. The Totex balloon is released with a diameter of

about five and one quarter feet and expands to about 
twenty-four feet across at 140,000 feet altitude. It will be 
noted that other lighter-than-air enclosures, such as 
blimps, aerostats, zeppelins, airships, dirigibles, weath
er balloons, jimspheres, hot air balloons, sounding bal
loons or meteorological balloon might also be used in 
place of the proposed latex weather balloon 70 sche
matically depicted in Figure 10. Also, the diameter of 
balloon 70 in Figure 10 is not to scale and it is expected 
that a total platform weight, including the payload box 
300, altitude control vent mechanism 72, meteorological 
package 82, antennae 76 and meteorological cable con
nection 84. Preferably the cable 84 is a fiberoptic cable 
having a length of approximately 25 meters so that the 
meteorological data collection package 82 is sufficiently 
distanced from the balloon 70 to reduce to a minimum 
the effect of turbulence caused by the balloon on the 
meteorological data sensed by the meteorological pack
age 82. The fiberoptic cable 84 is used to transmit the 
meteorological data from meteorological package 82 to 
the communications unit 74. Fiberoptic cable is used as 
wire could arc due to the high electric field potential 
when passing through thunderclouds.
[0043] There are numerous types of low density gas 
enclosure devices, and particularly balloons, that might 
be considered useful for the present invention. Among 
the potentially preferred types of balloons are rubber 
pressure balloons, zero pressure balloons, internal air 
bladder balloons, adjustable volume balloons and super 
pressure balloons. Each type of these balloons has dif
ferent advantages and disadvantages and, for purposes 
of the present invention, it has been found that the rub
ber pressure balloon is most preferred and the zero 
pressure balloon is also considered a preferred alterna
tive. Advantageously, such balloons 14 may be coated 
on a surface, preferably on the inside thereof as depict
ed schematically at 15 in figure 10, with a reduced per
meability material, such as by fluid deposition of a sealer 
that remains flexible upon application.
[0044] The rubber pressure balloons have a stretch
able rubber membrane containing the lifting gas that al
lows the balloon to increase in size as the external air 
pressure decreases as the balloon rises. This is the 
most common type of weather balloon and is also con
sistent with party balloons. The primary advantage is the 
low cost and common accessibility so that high quality 
balloons of this type, such as weather balloons, are 
available at low cost. These balloons are somewhat 
fragile and they have delicate handling requirements 
and also low extended reliability. Further, the use of such 
balloons requires venting of the lifting gas to prevent 
bursting upon reaching maximum volumes.
[0045] The zero pressure balloons consist of an ini
tially loose bag, usually made from a plastic such as pol
yethylene or Mylar. As the external air pressure de
creases, the bag increases in volume. Once the bag 
reaches its whole volume, gas must be vented or the 
balloon will burst as the bag material does not stretch.
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Although this type of balloon may be more reliable than 
the rubber balloons and provide less diffusion of the lift
ing gas, it is of a median cost, more costly than the rub
ber balloons, currently between about four to ten times 
more expensive. Thus, although the rubber balloon 
might be more preferred for purposes of low cost plat
forms, the zero pressure balloon also provides a useful 
enclosure for lifting the platform up and has certain ad
vantages over the rubber pressure balloons.
[0046] Internal air bladder balloons consist of a flexi
ble balloon containing air enclosed in a fixed volume bal
loon containing a lifting gas. Airis pumped into the inner- 
flexible balloon which compresses the lifting gas 
trapped in the fixed volume balloon, thereby decreasing 
the overall lift. Air is let out of the inner-flexible balloon 
to increase lift. Blimps adjust lift using this principle. This 
type of balloon has certain advantages as there is no lift 
gas lost when reducing lift and it is potentially more re
liable than rubber balloons, however it is more costly 
due to extra balloon, pump and extra required powerfor 
operating the increase and decrease of lift mechanism.
[0047] Adjustable volume balloons consist of a fixed 
volume containing the lifting gas and a mechanical way 
of reducing the volume of the balloon. By decreasing the 
volume, the lifting gas is compressed and the lift de
creases. The volume may be reduced any number of 
ways, including an adjustable line inside the balloon 
from the neck of the balloon to the top of the balloon. 
When the line is shortened, volume decreases. The lift
ing gas is not vented to reduce lift and it may be more 
reliable than rubber balloons. However, it has a signifi
cantly more costly due to the mechanical volume reduc
ing mechanism and further, requires extra powerfor op
eration of such a mechanical volume-reducing mecha
nism.
[0048] Super pressure balloons have a fixed volume. 
They are called super pressure balloons because they 
do not expand to match the decreasing exterior pres
sure. They are built strong enough to hold the increased 
pressure. The balloons can achieve extremely long float 
lives because they do not need to vent gas to prevent 
bursting and they typically have very low membrane gas 
diffusion. This type of balloon is the highest cost, al
though one of the most reliable, with little loss of lifting 
gas. The extreme high cost and difficulty of manufacture 
and the lack of developed technology regarding such 
balloons, indicates that other alternatives are currently 
more attractive.
[0049] A signal transmission antenna 76 extends from 
the communications device 74 preferably vertically 
downward from the communications device 74 and pref
erably a collinear array with approximately a 6 degree 
downtilt configured to provide even transmission and re
ception coverage over the entire circular coverage area. 
The antennae 77 may advantageously be provided with 
a support loop 86 to facilitate stabilization between the 
antennae and the meteorological connection cable 84. 
Also depicted in Figure 10 is a balloon destruct mecha

nism 78 and a parachute 80 for recovery of the commu
nications device 74, when the balloon is destroyed by 
the controlled destruct mechanism 78 or otherwise by 
natural causes.
[0050] Figure 11 depicts a partial cross-sectional front 
view of one embodiment of a communications device 74 
according to the present invention. There is a payload 
box 300, including an interior container 302 and exterior 
Styrofoam insulation 304 surrounding the interior con
tainer 302. Within the container 302 is a circuit board 
306 to which various electronic components are at
tached and interconnected to provide signal communi
cation and remote control of the platform as desired. The 
electronics section consist of the RF section , antennas, 
GPS receiver, processor and power regulators. The RF 
section is based on the low cost transmitter and receiver 
section of current two-way pagers. The transmitter pow
er is increased to approximately 7 watts. A single 900 
MHZ collinear dipole array antenna serves both for 
transmit and receivefunctions. Additional antennas may 
be added for gateway RF links to the Ground Terminals 
if the additional frequencies become available. Possible 
frequencies include the 400 MHZ or the 1680 MHZ band 
assigned to meteorological instruments. If the SNS sys
tem also collects weather data for the NWS and this data 
is transmitted on the meteorological aids band, it may 
be possible to send additional gateway traffic with the 
meteorological data. A twelve channel GPS receiver in 
conjunction with the processor provides positional infor
mation to both the NWS during ascent and to the SNS 
NOC for the entire flight. The NOC uses the information 
to locate the SNS platforms, to determine coverage 
holes or gaps, and to make rudimentary position adjust
ments by varying the altitude into favorable wind speeds 
and directions.
[0051] The embodiment depicted in Figure 11 and the 
side partial cross-section thereof as depicted in Figure 
12 shows the power for the communications device 74 
being provided by a plurality of lightweight, high power 
batteries 308(a), (b), (c) and (d). The platform may re
quire between about three and eighteen watts of power 
depending on the message traffic and the platform con
figuration. Lithium sulfur dioxide (LiS02) batteries are 
cost and weight effective and have decent operating 
characteristics in a low temperature environment as 
found at high altitudes. The batteries are positioned at 
spaced-apart alternating positions so that maximum unit 
volume density is maintained below established maxi
mum unit volume density requirements for federal avia
tion safety standards. The low unit volume density and 
low total payload weight keeps the launching of the bal
loons from being restricted by FAA regulations. For ex
ample, to facilitate keeping the platform safe as it as
cends, A floating constellation communications system 
as in Claim 1 wherein said each of the platforms will pref
erably be an unmanned free balloon and the payload 
box and its contents will preferably have a total weight 
of six pounds or less. The exterior surfaces will have
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predetermined areas and the weight to size ratio will de
sirably be maintained at no more than three ounces per 
square inch on any surface of the payload box and on 
the meteorological package where one is attached to 
the platform. The weight to size ratio is determined by 
dividing the total weight in ounces of any payload or 
package attached to the free balloon by the area in 
square inches of its smallest exterior surface of such 
payload or package.
[0052] In the platform payload box 300 there is a bot
tom opening 310 through which the meteorological con
nection cable 84 connects at a releasable cable connec
tor 312 to the circuit board 306 inside of the container 
302. Also, antennae 76 is attached at an antennae con
nection 314 located in the bottom opening 310 so that 
signals may be received or transmitted through the an
tennae 76 to and from circuit board 306. Meteorological 
data from fiberoptic cable 84 may be received and proc
essed in components of the circuit board 306 and trans
mitted to the ground terminal 24 through antennae 76. 
To facilitate ease of detachment of the meteorological 
package upon inadvertent impact, the fiber optic cable 
will desirably separate from the balloon upon an impact 
of fifty pounds or less. Active antennae stabilizers 316 
are provided to reduce and dampen movement of an
tennae 76 so that consistent signal reception and trans
mission is accomplished. To facilitate regulation of the 
altitude of the airborne platform 12 and the attached 
communications unit 74, the payload box 300 includes 
a ballast storage chamber 320 in which ballast 318 is 
carried. Ballast 318 is preferably easily moveable lead 
shot, metal BBs or spherical glass beads that may be 
controllably released as with a ballast drop gate, such 
as a shuttle, that moves alternatively between opening 
into the ballast chamber 320 and then to the ballast out
let orifice 324, such that the ballast may fall from the 
bottom opening 310 as schematically depicted at 326. 
For convenience and for avoiding power depletion dur
ing storage or transport, a manual circuit activation 
switch 328 is provided.
[0053] At the top of the payload box 300 is a balloon 
connection spindle 330, having a distal neck top 332 
over which the flexible balloon connection neck 334 is 
attached. The balloon connection neck is sized forfitting 
over the spindle and is stretched and moved down to a 
stop lip 336 so that it is secured in position with one or 
more heavy rubber bands 338. For convenience, a rub
ber band storage channel 340 is provided below the stop 
lip. A rubber band is stored and in position for securing 
a "fresh," lighter-than-air enclosure or balloon 70. Pref
erably, balloon 70 will be filled with helium (Fie), hydro
gen (Fl2) or natural gas through a light gas fill valve 344 
that is preferably positioned above a rain hood 342 that 
shields the payload box and certain components thereof 
from rain and other precipitation. The light gas fill valve 
344 provides for a convenient connection to a light gas 
supply tank, such as a helium or a hydrogen supply tank, 
so that an expandable balloon is attached at its neck

334 to the spindle 330 and fill gas can then be supplied 
in a desired amount into the attached enclosure or bal
loon. A gas pressure sensor tube 346 communicates 
between the interior of the spindle to relay the internal 
balloon gas pressure sensor 348 connected to the elec
tronics of the circuit board. A gas temperature sensor 
350 is attached and is desirably positioned at or above 
the neck top 332. A temperature sensor wire 352 com
municates a signal representing the temperature to ap
propriate circuitry on the circuit board 306. An ambient 
air temperature sensor 354 is also desirably provided, 
as well as an ambient air pressure sensor 356, both of 
which are connected for communicating the sensed am
bient air temperature and the sensed ambient air pres
sure to the circuit board. A battery temperature sensor 
358, a payload temperature sensor 360 and an attitude 
sensor 362 may all be connected to the circuit board 
306 to desirably provide information and input for re
mote controlling and for maintaining the functions of the 
airborne platform 12 using the circuit 306. The data col
lected from the gas temperature sensor 350, the ambi
entairtemperaturesensor 354, the gas pressure sensor 
tube input 348, and the ambient air pressure sensor 356 
is used, in part, to determine if the balloon is nearing a 
burst condition. A heater and cooler device 364 is at
tached to control the interior temperature of the payload 
box. As the airborne platform ascends into high alti
tudes, the ambient temperature drops dramatically and 
the interior of the box will desirably be heated by heat 
generated by the batteries or, alternatively, by the heater 
364. If the heat from the batteries is significant and is 
combined with, for example, bright sunlight, the interior 
temperature might increase above desired operating 
temperatures, then the cooler portion of heater and cool
er device 364 may be activated to maintain a desired 
operating temperature range. The heater and cooler de
vice may be a thermoelectric cell.
[0054] For purposes of regulating the altitude of the 
balloon and, in particular, to avoid continuous ascent 
above the desired maximum high altitude, a light gas 
relief valve 366 is provided. A spring 368 keeps the relief 
valve 366 normally closed. An actuator rod 369 is at
tached to the valve 366 and to a valve actuator wire 370, 
to open the valve against the spring loading. A Nickel- 
Titanium (NiTi) wire may be used as the actuator wire 
370. Light gas relief valve 366 opens against the spring 
loading when a small amount of current is passed 
through the NiTi wire causing it to shrink or shorten a 
predetermined amount so that the relief valve is pulled 
open, thereby allowing lighter-than-air gasses to es
cape. The actuator rod may pass through the top of the 
container 302, preferably through a seal 371, so that the 
interior of the container is not directly exposed to the 
elements. The ballast shuttle gate 322 may similarly be 
activated with a ballast drop actuator wire 372, also 
made of Nickel-Titanium (NiTi). The active antenna sta
bilizers 316 may similarly be comprised of NiTi wire.
[0055] A meteorological drop control wire 374 may al
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so be NiTi and can be used to disconnect the weather 
sonde after meteorological data is no longer being ob
tained. Typically, weather balloons burst after they pass 
approximately 100,000 feet. Here, the balloon will vent 
some of the light gas to hold at a stratospheric altitude 
for the desired period of time. The destruct mechanism 
78 may be remotely activated with the sharp end 378 of 
a pivotal destruct arm to cause the platform to fall. The 
destruct arm 376 is springloaded for rapid rotation into 
contact with the exterior of the balloon when a hold re
lease pin 386 is pulled from engagement in a hold/re- 
lease groove 384. The release pin 386 may advanta
geously be controlled with a control wire 388 also ap
propriately activated through the circuit board upon re
ceipt of remote signals through the antennae 76 or from 
the processor. Also provided inside of the platform is a 
GPS antennae 390 connected to the circuit board for 
reception of position information from The GPS satellite 
system to facilitate tracking of the platform as it migrates 
and floats over the contiguous geographic area of cov
erage.
[0056] Figure 13 is a schematic side partial cross-sec
tion of an alternative embodiment of the platform ac
cording to the present invention in which the electrical 
power source for the communications circuit and con
trols is a fuel cell 400. Fuel cell 400 may advantageously 
be a proton exchange membrane (PEM) fuel cell of the 
type that uses hydrogen and oxygen to provide electrical 
power. This type of system requires a hydrogen tube 
402 connecting from the source of hydrogen, i.e., the 
lighter-than-air balloon 70 to the fuel cell 400. A hydro
gen inlet 404 is provided with a hydrogen circulator 406, 
which may simply be a fan 406. Thus, using the hydro
gen tube, hydrogen may be extracted from the balloon 
and inlet into the fuel cell 400. Also, there is a hydrogen 
outlet 408 that is recycled back to the balloon. A hydro
gen tube pressure sensor 410 is provided to appropri
ately monitor the hydrogen partial pressure at the fuel 
cell. A fuel cell of this type also requires an oxygen sup
ply that may be provided by attaching an oxygen balloon 
414 to an oxygen tube 412 so that the oxygen balloon 
is inside of the hydrogen balloon enclosure. The oxygen 
balloon is constructed to hold the oxygen at a significant 
internal pressure. This oxygen balloon 414 may be at
tached to tube 412 with a rubber band 416 and an oxy
gen pump 418 moves and further pressurizes oxygen 
from the oxygen balloon 414 into the fuel cell through 
an oxygen inlet 420. Again, to regulate the process an 
oxygen pressure sensor 422 is provided. The fuel cell 
reaction results in water as a byproduct. The water is 
maintained in a liquid state by the heat generated by the 
fuel cell and is desirably drained before it can freeze at 
the high altitudes at which the platform operates.
[0057] Figure 14 is a schematic block diagram of the 
SNS platform hardware contained within the payload 
box 300 and placed on or interconnected with circuit 
board 306. A processor 430 receives electrical signal 
input and provides electrical signal output, interacting

with a plurality of components for both controlling the 
flotation altitude, temperature, balloon destruction, bal
last drop, etc. of the platform and also for receiving, 
processing and transmitting communication signals re
ceived and transmitted to and from ground stations, per
sonal communications devices or other information 
communications. Initially, block 432 represents either 
the batteries 308 or the fuel cell 400. Block 434 repre
sents the on/off switch 328 to activate providing power 
to apowersupply regulation circuit 436 with output avail
able power 438. For clarity, individual power connec
tions to various operational and control devices have not 
been shown in all instances. Power is provided to the 
supply voltage sensor at block 440 and current supply 
sensor block 442, which provide information to an ana
log to digital converter 444. The analog to digital con
verter also variously receives information from the pay- 
load and battery fuel cell temperature gauge at block 
446, both gas and ambient air temperature readings at 
block 448 and gas pressure at block 450. Additional an
alog informational signals are generally represented by 
block 452. Digitally converted information is variously 
provided to and received from flash memory at block 
454 and random access memory (RAM) at block 456. 
From A/D converter 444 and also from the flash memory 
454 and from RAM memory 456, the processor has ac
cess to all the various input control data. During the as
cent of the SNS platform, the meteorological package 
represented by block 458 receives appropriate weather 
information including ambient temperature 460, ambi
ent pressure at 462 and ambient humidity at 464. The 
antenna stabilization 316 represented by block 496 may 
rely upon the attitude sensor information that is part of 
the SNS platform control system at 466 to stabilize the 
antenna 76. Information sensed or gathered by the me
teorological package 458 is transmitted. For example, 
the infrared transceiver 468 through a fiberoptic cable 
at block 470 corresponding to the physical fiberoptic ca
ble 84 and a processor infrared transceiver 472 by which 
serial meteorological data is transferred to the proces
sor 430 for appropriate transmission to grou nd terminals 
during the ascent of the SNS platform with the meteor
ological package 458 attached. A GPS antennae block 
474, corresponding to physical GPS antennae 390, 
communicates through a GPS receiver 476, indicated 
as a serial port and further synchronized with a GPS 
clock or seconds tick at block 478. Thus, the position at 
particular times is provided to the processor. This posi
tioning information is coordinated with the other mete
orological input for determining wind speeds steering 
any part of the ascent, thereby corresponding those 
wind speeds to particular altitudes and geographical lo
cations during the ascent.
[0058] Communications are controlled by processor 
430, preferably using both a 900 MHZ transceiver and 
modem 480 and a Gateway transceiver and modem 482 
signal to and from co-linear array antennae 484 are in
terfaced through a diplexer 486 control information re
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ceived at co-linear array antennae 484, therefore trans
ferred through the diplexer and one of the appropriate 
frequency transceivers to the processor 430 with input 
information from ground signals and also from input in
formation from the onboard sensors as provided 
through A/D converter 444, the GPS position informa
tion from 476, the GPS time information 478 and the at
titude sensor information 466, various functions of the 
SNS platform can be controlled. Including the gas vent 
at block 488 corresponding to the gas vent actuator 370. 
Also the ballast drop is controlled at block 490 corre
sponding to the physical ballast drop actuator 372. The 
meteorological package drop controlled schematically 
at block492 corresponding to the package drop actuator 
374. The balloon destruct control is depicted at block 
494 corresponding to the destruct actuator 376. Anten
nae stabilization may be affected according to controls 
at block 496 corresponding to the antennae stabilization 
mechanism 316. Payload temperature controls, both 
heating and cooling, may be controlled at block 498 cor
responding to heaters and coolers 364. Additional func
tions as may be additionally included, are provided with 
controls at block 500.
[0059] Other alterations and modifications of the in
vention will likewise become apparent to those of ordi
nary skill in the art upon reading the present disclosure, 
and it is intended that the scope of the invention dis
closed herein be limited only by the scope of the ap
pended claims to which the inventors are legally entitled.

Claims

1. Communications system comprising:

a. a plurality of lighter-than-air platforms (12a- 
g) comprising at least a first platform and a sec
ond platform, each including an altitude regu
lator device to control the floating of said plat
forms (12a-g) within a predetermined altitude 
range, each platform (12a-g) carrying at least 
one communications signal transceiver (16);

b. a platform launching site (24a) from which 
said plurality of platforms (12a-g) can be 
launched;

c. a plurality of ground terminals (24a-d) capa
ble of transmitting communications signals to 
and capable of receiving communications sig
nals from at least one of said plurality of com
munications signal transceivers (16) carried by 
said plurality of platform (12a-g); 
characterized in that

d. the plurality of platforms (12a-g) are being 
free floating without any longitudinal and latitu
dinal position control and the plurality of ground

terminals (24a-d) are capable of tracking one 
or more of said plurality of platforms (12a-g); 
the system being further characterised by 
comprising additional plural launching sites 
(24b-d) being geographically spaced-apart on 
a contiguous geographic area and

e. a plurality of communications devices (22a- 
u) within the contiguous geographic area, said 
communications devices (22a-u) having com
munications capability compatible with the ca
pabilities of said signal transceivers (16) car
ried by said platforms (12a-g); 
wherein at least one of said communication de
vices (22a-u) is capable of handing off commu
nication with said first platform (12a) to said 
second platform (12b) as said first platform 
moves out of a communication range of said at 
least one of said communication devices (22a).

2. Communications system according to Claim 1, fur
ther comprising at least one network operations 
center connected to said network of communica
tions links so that said ground terminals are thereby 
interconnected to one another and said at least one 
network operations center comprising circuitry for 
controlling predetermined operations of said lighter- 
than-air platforms.

3. Communications system according to Claim 1 or 2 
wherein said regulator regulates the floating altitude 
of said platform to within a predetermined altitude 
range of between about 60,000 feet and about 
140,000 feet.

4. Communications system according to any of Claims 
1 to 3 wherein said regulator is operatively connect
ed to regulate said platform to float within the strat
osphere of the Earth.

5. Communications system according to any of Claims 
1 to 4 wherein said predetermined altitude range 
within which said plurality of platforms are regulated 
to float comprises a range of about 70,000 feet to 
about 100,000 feet.

6. Communications system according to any of Claims 
1 to 5 wherein said regulatorfor regulating the float
ing of said platform within said predetermined alti
tude range comprises a quantity of contained gas 
having a density less than the density of air within 
said predetermined altitude range and a controlla
ble vent by which a portion of said quantity of con
tained gas can be released to reduce the buoyancy 
of said platform.

7. Communications system according to any of Claims 
1 to 6 wherein said regulator comprises a quantity
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of high density material carried onboard said plat
form and a release device by which a portion of said 
high density matter can he released to increase 
buoyancy of said platform.

8 . Communications system according to any of Claims 
1 to 7 wherein said regulator comprises a control
lable gas vent; a controllable ballast release device; 
an altitude determining mechanism; and a control 
signal processor device connected which said 
transceiver, said altitude determining mechanism, 
said gas vent and ballast release so that the altitude 
can be adjusted.

9. Communications system according to any of Claims 
1 to 8 wherein said plurality of ground terminals are 
spaced apart, each comprising a transceiver by 
which said ground terminal is capable of transmit
ting and receiving communications signals to and 
from at least one of said plurality of platforms.

10. Communications system according to any of Claims 
1 to 9 further comprising a tracking device, wherein 
said tracking device comprises:

a. a directional antenna; and

b. a directional antenna aiming mechanism re
sponsive to GPS coordinate data forselectably 
aiming said directional antenna at selected 
ones of said plurality of platforms.

11. Communications system according to Claim 10 
wherein said tracking device comprises:

a. a directional antenna; and

b. a directional antenna aiming and gain track
ing mechanism for aiming said directional an
tenna at a selected platform according to com
munications signal strength between said se
lected platform and said directional antenna.

12. Communications system according to Claim 9 
wherein at least one of said spaced-apart ground 
terminals comprises a network operation center.

13. Communications system according to any of Claims 
1 to 12 further comprising a network operation cent
er (NOC) connected to said network of communica
tions links.

14. Communications system according to Claim 13 
wherein said NOC is connected to at least some of 
said plurality of ground terminals which a "hub and 
spoke" arrangement of communications links.

15. Communications system Claim 13 wherein said

NOC is connected to at least some of said plurality 
of ground terminals with a "mesh" arrangement of 
communications links.

16. Communications system according to any of Claims 
1 to 15 wherein said network of communications 
links interconnecting said ground terminals com
prises connections to ground lines.

17. Communications system according to any of Claims 
1 to 16 wherein said network of communications 
links interconnecting said ground terminals com
prises space satellite communications links.

18. Communications system according to any of Claims 
1 to 17 wherein said network of communications 
links comprises platform-to-platform communica
tions links.

19. Communications system according to any of Claims 
1 to 18 wherein said plurality of platforms comprise 
lighter-than-air devices selected from among bal
loons, blimps, aerostats, zeppelins, airships, dirigi
bles, weather balloons, jimspheres, hot air bal
loons, sounding balloons and meteorological bal
loons.

20. Communications system according to any of Claims 
1 to 19 wherein said plurality of platforms comprise 
rubber or zero pressure balloons.

21. Communications system (CCS) according to any of 
Claims 1 to 20 wherein said platforms comprise hy
drogen-filled balloons.

22. Free floating CCS according to any of Claims 1 to 
21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing Frequency Division Multiple Access (FDMA) 
protocol.

23. Free floating CCS according to any of Claims 1 to 
21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing Time Division Multiple Access (TDMA) protocol.

24. Free floating CCS according to any of Claims 1 to 
21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing Code Division Multiple Access (CDMA) proto
col.

25. Free floating CCS according to any of Claims 1 to 
21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing the ReFLEX protocol.

26. Free floating CCS according to any of Claims 1 to
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21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing the Flex protocol.

27. Free floating CCS according to any of Claims 1 to 
21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing the POCSAG paging protocol.

28. Free floating CCS according to any of Claims 1 to 
21 wherein said communication signal transceiver 
comprises circuitry capable of communications us
ing the ERMES paging protocol.

29. Communications system according to any of Claims 
1 to 28, further comprising:

a. an altitude determining mechanism;

b. a source of meteorological data; and

c. controls for adjusting the altitude of said one 
or more platforms into a wind velocity and di
rection determined according to said meteoro
logical data.

30. Communications system according to any of Claims 
1 to 29, further comprising:

a. an attitude sensor onboard at least one of 
said plurality of platforms; and

b. a steerable antenna coupled to at least one 
of said communication signal transceivers and 
attached to at least one of said plurality of plat
forms, said steerable antenna having stabiliza
tion controls for stabilizing said steerable an
tenna in a direction from said platform to facili
tate consistent ground coverage over said ge
ographic area.

31. Communications system according to Claim 30 fur
ther comprising an aim control operatively associ
ated with said steerable antenna and said attitude 
sensor for selectably changing the position of the 
coverage area of said antenna to facilitate filing 
gaps of coverage over said geographic area.

32. Communications system according to any of Claims 
1 to 31 wherein at least one of said platforms com
prise:

a. an unmanned free balloon; and

b. a payload box having a total weight less than 
six pounds and exterior surfaces with predeter
mined areas and that has a weight to size ratio 
of no more than three ounces per square inch

an any surface of the package, determined by 
dividing the total weight in ounces of the pay- 
load box by the area in square inches of its 
smallest exterior surface.

33. Communications system according to any of Claims 
1 to 32, wherein at least one of said plurality of plat
forms further comprises an altitude regulator oper
atively connected to regulate the platform to float 
within a predetermined altitude range after initial as
cent
wherein said altitude regulator further comprises:

a quantity of high density material; a device for 
determining the altitude of said platform, 
wherein said device for determining the altitude 
of said platform comprises a global positioning 
system (GPS) receiver; and a material release 
mechanism for releasing a portion of said quan
tity of high density material.

34. Communications system according to any of Claims 
1 to 33, further comprising:

a. a hydrogen gas enclosure for holding a quan
tity of hydrogen;

b. an onboard electrical power source on at 
least one of said platforms wherein said on
board electrical power source comprises a fuel 
cell interconnected with said hydrogen gas en
closure for receiving hydrogen as a component 
of the fuel for said fuel cell; and

c. an altitude regulator attached to said platform 
to regulate the attitude of said platform within a 
predetermined altitude range, said altitude reg
ulator comprising:

i) an altitude determining mechanism;

ii) a controllable vent from said gas enclo
sure and vent controls operatively coupled 
with said altitude determining mechanism 
for venting of said hydrogen gas for regu
lating the altitude of said platform; and

iii) a controllable ballast release attached 
to said platform to release ballast for regu
lating the altitude of said platform.

35. Communications system according to any of claims 
1 to 35, wherein said controllable vent and vent con
trols operatively coupled thereto further comprise at 
least one Nickel-Titanium (NiTi) element mechani
cally coupled to said control vent and operatively 
connected to said electrical power source for selec
tively receiving and not receiving electrical powerto
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thereby selectively change the length of said NiTi 
element for opening and closing said controllable 
vent.

36. Communications system according to claim 34, fur
ther comprising a meteorological package connect
ed to said platform through a fiber optic link to said 
transceiver thereby reducing the possibilities of 
electrical arcing between said meteorological pack
age and said transceiver when said platform moves 
through electrically charged clouds.

37. Communications system according to any of claims 
1 to 36, further comprising a tracking system capa
ble of tracking one or more of said plurality of plat
forms.

38. Communications system of claim 12, wherein the 
network operation central comprises circuitry for 
controlling a predetermined operation of the plat
form.

39. Communications system according to any of claims 
1 to 38, further comprising a rapid deflation system 
for removing a platform from the air upon malfunc
tion or improper location of the platform.

40. Communications system according to any claims 1 
to 39, wherein said Communications systems pro
vides a line-of-sight coverage of wireless data to a 
population on a landmass.

41. Communications system according to any of claims 
1 to 40, wherein said communications devices com
prise pagers, advanced messaging devices orwire- 
less telephones.

Patentanspriiche

1. Kommunikationssystem mit folgendem:

a. eine Mehrzahl von Plattformen leichter als 
Luft (12a-g) mit mindestens einer ersten Platt- 
form und einer zweiten Plattform, jeweils mit ei
ner Hohenreglervorrichtung zum Steuern des 
Schwebens dieser Plattformen (12a-g) inner- 
halb eines vorbestimmten Hohenbereichs, wo- 
bei jede Plattform (12a-g) mindestens einen 
Kommunikationssignal-Sender/Empfanger 
(16) tragt;

b. einem Plattformstartort (24a), von dem aus 
die Mehrzahl von Plattformen (12a-g) gestartet 
werden kann;

c. einer Mehrzahl von Bodenstationen (24a-d), 
die zum Ubertragen von Kommunikationssi-

gnalen zu und zum Empfangen von Kommuni- 
kationssignalen von mindestens einem der 
Mehrzahl von durch die Mehrzahl von Plattfor
men (12a-g) getragenen Kommunikationssi- 
gnal-Sendern/Empfangern (16) fahig sind; 
dadurch gekennzeichnet, dass

d. die Mehrzahl von Plattformen (12a-g) frei- 
schwebend ohne irgendeine Langen- und Brei- 
tenpositionssteuerung sind und die Mehrzahl 
von Bodenstationen (24a-d) eine Oder mehrere 
der Mehrzahl von Plattformen (12a-g) verfol- 
gen konnen;
wobei das System weiterhin dadurch gekenn
zeichnet ist, dass es zusatzliche mehrfache 
Startorte (24b-d) umfasst, die geographisch auf 
einem zusammenhangenden geographischen 
Gebiet beabstandet sind, und

e. eine Mehrzahl von Kommunikationsvorrich- 
tungen (22a-u) innerhalb des zusammenhan
genden geographischen Gebiets, wobei diese 
Kommunikationsvorrichtungen (22a-u) eine 
Kommunikationsfahigkeit aufweisen, die zu 
den Fahigkeiten der durch die Plattformen 
(12a-g) getragenen Signal-Sender/Empfanger 
(16) kompatibel ist;

wobei mindestens eine der Kommunikationsvor
richtungen (22a-u) Kommunikation mit der ersten 
Plattform (12a) zu der zweiten Plattform (12b) wei- 
terschalten kann, wenn sich die erste Plattform aus 
einem Kommunikationsbereich des mindestens ei
nen der Kommunikationsvorrichtungen (22a) her- 
ausbewegt.

2. Kommunikationssystem nach Anspruch 1, weiter
hin mit mindestens einer Netzbetriebszentrale, die 
mit dem Netz von Kommunikationsstrecken ver- 
bunden ist, so dass die Bodenstationen dadurch 
miteinander und der mindestens einen Netzbe
triebszentrale mit Schaltungen zum Steuern vorbe- 
stimmter Operationen der Plattformen leichter als 
Luft zusammengeschaltet sind.

3. Kommunikationssystem nach Anspruch 1 Oder 2, 
wobei der Regler die Schwebehohe der Plattform 
auf innerhalb eines vorbestimmten Hohenbereichs 
von zwischen rund 60000 FufB (18000 Meter) und 
rund 140000 Ful3 (42000 Meter) regelt.

4. Kommunikationssystem nach einem der Anspru- 
che 1 bis 3, wobei der Regler funktionsmaBig zum 
Regeln der Plattform geschaltet ist, so dass sie in 
der Stratosphare der Erde schwebt.

5. Kommunikationssystem nach einem der Anspru- 
che 1 bis 4, wobei der vorbestimmte Hohenbereich,
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in dem die Mehrzahl von Plattformen zum Schwe- 
ben geregeltwerden, einen Bereichvon rund 70000 
FuB (21000 Meter) bis rund 100000 FuB (30000 
Meter) umfasst.

6. Kommunikationssystem nach einem der Anspru- 
che 1 bis 5, wobei der Regler zum Regeln des 
Schwebens der Plattform innerhalb des vorbe- 
stimmten Hohenbereichs eine Menge von um- 
schlossenem Gas mit einer geringeren Dichte als 
der Luftdichte innerhalb des vorbestimmten Hohen- 
bereichs und eine steuerbare Entluftungsoffnung 
umfasst, mit der ein Teil der Menge umschlossenen 
Gases freigegeben werden kann, urn das Tragver- 
mogen der Plattform zu verringern.

7. Kommunikationssystem nach einem der Anspru- 
che 1 bis 6, wobei der Regler eine Menge an Bord 
der Plattform getragenen Materials hoher Dichte 
und eine Freigabevorrichtung umfasst, mit der ein 
Teil des Stoffes hoher Dichte freigegeben werden 
kann, urn das Tragvermogen der Plattform zu erho- 
hen.

8. Kommunikationssystem nach einem der Anspru- 
che 1 bis 7, wobei der Regler eine steuerbare Ga- 
sentluftungsoffnung; eine steuerbare Ballastfreiga- 
bevorrichtung; einen Hohebestimmungsmechanis- 
mus und eine Steuersignalprozessorvorrichtung, 
die mit dem Sender/Empfanger, dem Hohebestim- 
mungsmechanismus, der Gasentluftungsoffnung 
und der Ballastfreigabe verbunden ist, umfasst, so 
dass die Hohe eingestellt werden kann.

9. Kommunikationssystem nach einem der Anspru- 
che 1 bis 8, wobei die Mehrzahl von Bodenstationen 
beabstandet sind und jeweils einen Sender/Emp
fanger umfassen, mit dem die Bodenstation zum 
Ubertragen und Empfangen von Kommunikations- 
signalen zu und von mindestens einer der Mehrzahl 
von Plattformen fahig ist.

10. Kommunikationssystem nach einem der Ansprii- 
che 1 bis 9, weiterhin mit einer Verfolgungsvorrich- 
tung, diefolgendes umfasst:

a. eine Richtantenne; und

b. einen Richtantennenzielmechanismus, der 
auf GPS-Koordinatendaten reagiert, urn die 
Richtantenne auswahlbar auf ausgewahlte der 
Mehrzahl von Plattformen zu richten.

11. Kommunikationssystem nach Anspruch 10, wobei 
die Verfolgungsvorrichtung folgendes umfasst:

a. eine Richtantenne; und

b. einen Richtantennenziel- und Gewinnverfol- 
gungsmechanismus zum Richten der Richtan
tenne auf eine ausgewahlte Plattform entspre- 
chend der Kommunikationssignalstarke zwi- 
schen der ausgewahlten Plattform und der 
Richtantenne.

12. Kommunikationssystem nach Anspruch 9, wobei 
mindestens eine der beabstandeten Bodenstatio
nen eine Netzbetriebszentrale umfasst.

13. Kommunikationssystem nach einem der Anspru- 
che 1 bis 12, weiterhin mit einer mit dem Netz von 
Kommunikationsstrecken verbundenen Netzbe
triebszentrale (NOC - Network Operation Center).

14. Kommunikationssystem nach Anspruch 13, wobei 
die NOC mit mindestens einigen der Mehrzahl von 
Bodenstationen mit einer "Narben- und Speichen-" 
Anordnung von Kommunikationsstrecken verbun
den ist.

15. Kommunikationssystem nach Anspruch 13, wobei 
die NOC mit mindestens einigen der Mehrzahl von 
Bodenstationen mit einer "Maschen"-Anordnung 
von Kommunikationsstrecken verbunden ist.

16. Kommunikationssystem nach einem der Anspru- 
che 1 bis 15, wobei das die Bodenstationen zusam- 
menschaltende Netz von Kommunikationsstrecken 
Verbindungen mit Erdleitungen umfasst.

17. Kommunikationssystem nach einem der Ansprii- 
che 1 bis 16, wobei das Netz von die Bodenstatio
nen zusammenschaltenden Kommunikationsstrek- 
ken Raumsatelliten-Kommunikationsstrecken um
fasst.

18. Kommunikationssystem nach einem der Anspru- 
che 1 bis 17, wobei das Netz von Kommunikations
strecken Plattform-Plattform-Kommunikations- 
strecken umfasst.

19. Kommunikationssystem nach einem der Anspru- 
che 1 bis 18, wobei die Mehrzahl von Plattformen 
Vorrichtungen leichter als Luft umfasst, die unter 
Ballons, Kleinluftschiffen, Luftballons, Zeppelinen, 
Luftschiffen, lenkbaren Luftschiffen, Wetterballons, 
Jimsphar-Ballons, HeifBluftballons, Sondenballons 
und meteorologischen Ballons ausgewahlt sind.

20. Kommunikationssystem nach einem der Anspru- 
che 1 bis 19, wobei die Mehrzahl von Plattformen 
Gummi- Oder Nulldruck-Ballons umfasst.

21. Kommunikationssystem (CCS) nach einem der An- 
spruche 1 bis 20, wobei die Plattformen wasser- 
stoffgefullte Ballons umfassen.
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22. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
ter Verwendung des FDMA-Protokolls (Frequency 
Division Multiple Access) umfasst.

23. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
ter Verwendung des TDMA-Protokolls (Time Divisi
on Multiple Access) umfasst.

24. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
ter Verwendung des CDMA-Protokolls (Code Divi
sion Multiple Access) umfasst.

25. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
ter Verwendung des ReFLEX-Protokolls umfasst.

26. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
ter Verwendung des Flex-Protokolls umfasst.

27. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
ter Verwendung des POCSAG-Funkrufprotokolls 
umfasst.

28. Freischwebendes CCS nach einem der Anspruche 
1 bis 21, wobei der Kommunikationssignal-Sender/ 
Empfanger Schaltungen fur Kommunikationen un- 
terVerwendung des ERMES-Funkrufprotokolls um
fasst.

29. Kommunikationssystem nach einem der Anspru
che 1 bis 28, weiterhin mit folgendem:

a. einem Fldhenbestimmungsmechanismus;

b. einer Quelle meteorologischer Daten; und

c. Steuerungenzum Einstellen der Flohe der ei- 
nen Oder mehreren Plattformen in eine nach 
den meteorologischen Daten bestimmten 
Windgeschwindigkeit und -richtung.

30. Kommunikationssystem nach einem der Anspru
che 1 bis 29, weiterhin mit folgendem:

a. einem Lagesensoran Bord mindestens einer 
der Mehrzahl von Plattformen; und

b. einer an mindestens einen der Kommunika- 
tionssignal-Sender/Empfanger angekoppelten 
und an mindestens einer der Mehrzahl von 
Plattformen befestigten steuerbaren Antenne 
mit Stabilisierungsreglern zum Stabilisieren der 
steuerbaren Antenne in einer Richtung von der 
Plattform zum Erleichtern einer bestandigen 
Bodenversorgung uber dem geographischen 
Gebiet.

31. Kommunikationssystem nach Anspruch 30, weiter
hin mit einer funktionsmaBig der steuerbaren An
tenne und dem Lagesensor zugeordneten Ziel- 
steuerung zum auswahlbaren Andern der Position 
des Versorgungsbereichs dieser Antenne zum Er
leichtern des Auffullens von Versorgungslucken 
uber dem geographischen Gebiet.

32. Kommunikationssystem nach einem der Anspru
che 1 bis 31, wobei mindestens eine der Plattfor
men folgendes umfasst:

a. einen unbemannten freien Ballon; und

b. einen Nutzlastkasten mit einem Gesamtge- 
wicht von weniger als sechs Pfund (2,7 kg) und 
AuBenflachen mit vorbestimmten Bereichen 
urn mit einem Gewicht-GroBen-Verhaltnis von 
nicht mehr als 3 Unzen pro Quadratzoll (85 g/ 
6,45 cm2) auf jeder Oberflache des Pakets, be- 
stimmt durch Teilen des Gesamtgewichts in 
Unzen (Gramm) des Nutzlastkastens durch 
den Bereich in Quadratzoll (Quadratzentime- 
ter) seiner kleinsten AuBenflache.

33. Kommunikationssystem nach einem der Anspru
che 1 bis 32, wobei mindestens eine der Mehrzahl 
von Plattformen weiterhin einen Fldhenregler um
fasst, derfunktionsmaBig zum Regeln der Plattform 
zum Schweben innerhalb eines vorbestimmten Ho- 
henbereichs nach Anfangsaufstieg geschaltet ist, 
wobei der Plohenregler weiterhin folgendes um
fasst:

eine Menge von Material hoher Dichte; eine 
Vorrichtung zum Bestimmen der Flohe der 
Plattform, wobei die Vorrichtung zum Bestim
men der Flohe der Plattform einen GPS-Emp- 
fanger (Global Positioning System) und einen 
Materialfreigabemechanismus zur Freigabe ei
nes Teils der Menge Materials hoher Dichte 
umfasst.

34. Kommunikationssystem nach einem der Anspru
che 1 bis 33, weiterhin mit folgendem:

a. einer Wasserstoffgaszelle zur Aufnahme ei
ner Menge von Wasserstoff;
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b. einer Bordstromquelle auf mindestens einer 
der Plattformen, wobei die Bordstromquelle ei- 
ne mit der Wasserstoffgaszelle zusammenge- 
schaltete Brennstoffzelle zur Aufnahme von 
Wasserstoff als ein Bestandteil fur den Brenn- 
stoff fur die Brennstoffzelle umfasst; und

c. einen an der Plattform angebrachten Hohen- 
regler zum Regeln der Hohe der Plattform in- 
nerhalb eines vorbestimmten Hohenbereichs, 
mit folgendem:

i) einem Hohenbestimmungsmechanis- 
mus;

ii) einer steuerbaren Entluftungsoffnung 
von der Gaszelle und funktionsmaBig an 
den Hohenbestimmungsmechanismus an- 
gekoppelten Entluftungsoffnungssteue- 
rungen zum Ablassen des Wasserstoffga- 
ses zum Regeln der Hohe der Plattform; 
und

iii) einer an der Plattform angebrachten 
steuerbaren Ballastfreigabe zum Freige- 
ben von Ballast zum Regeln der Hohe der 
Plattform.

35. Kommunikationssystem nach einem der Anspru- 
che 1 bis 35, wobei die steuerbare Entluftungsoff
nung und funktionsmaBig daran angekoppelten 
Entluftungssteuerungen weiterhin mindestens ein 
Nickel-Titan-(NiTi-)Element umfassen, das mecha- 
nisch an die Steuerungsentluftungsoffnung ange- 
koppelt und funktionsmaBig mit der Stromquelle 
zum selektiven Empfangen und Nichtempfangen 
von elektrischem Strom verbunden ist, urn dadurch 
selektiv die Lange des NiTi-Elements zum Offnen 
und SchlieBen der steuerbaren Entluftungsoffnung 
zu andern.

36. Kommunikationssystem nach Anspruch 34, weiter
hin mit einem meteorologischen Paket, das mit der 
Plattform uber eine faseroptische Strecke mit dem 
Sender/Empfanger verbunden ist, wodurch die 
Moglichkeiten elektrischer Bogenbildung zwischen 
dem meteorologischen Paket und dem Sender/ 
Empfanger verringert wird, wenn sich die Plattform 
durch elektrisch geladene Wolken bewegt.

37. Kommunikationssystem nach einem der Ansprii- 
che 1 bis 36, weiterhin mit einem Verfolgungssy- 
stem zum Verfolgen einer Oder mehrerer der Mehr- 
zahl von Plattformen.

38. Kommunikationssystem nach Anspruch 12, wobei 
die Netzbetriebszentrale Schaltungen zum Steuern 
einer vorbestimmten Operation der Plattform um

fasst.

39. Kommunikationssystem nach einem der Ansprii- 
che 1 bis 38, weiterhin mit einem Schnellentlee- 
rungssystem zum Entfernen einer Plattform aus der 
Luft bei Fehlfunktion Oder unzulassigem Stand- 
punkt der Plattform.

40. Kommunikationssystem nach einem der Anspru- 
che 1 bis 39, wobei das Kommunikationssystem ei
ne Sichtlinienversorgung drahtloser Daten fur eine 
Bevolkerung auf einer Landmasse bereitstellt.

41. Kommunikationssystem nach einem der Anspru- 
che 1 bis 40, wobei die Kommunikationsvorrichtun- 
gen Funkrufgerate, fortgeschrittene Nachrichten- 
ubermittlungsvorrichtungen Oder drahtlose Telefo- 
ne umfassen.

Revendications

1. Systeme de telecommunications comprenant:

a. une plurality de plates-formes (12a-g) aeros- 
tatiques comprenant au moins une premiere 
plate-forme et une seconde plate-forme, com
prenant chacune un dispositif regulateur d'alti- 
tude pour commander que lesdites plates-for
mes (12a-g) flottent dans une gamme d'altitude 
predeterminee, chaque plate-forme (12a-g) 
portant au moins un emetteur-recepteur (16) de 
signaux de telecommunications ;

b. un site (24a) de lancement de plates-formes 
depuis lequel ladite plurality de plates-formes 
(12a-g) peuvent etre lancees ;

c. une plurality de terminaux (24a-d) terrestres 
pouvant transmettre des signaux de communi
cation vers et pouvant recevoir des signaux de 
telecommunications depuis au moins I'un par- 
mi ladite plurality d'emetteurs-recepteurs (16) 
de signaux de telecommunications portes par 
ladite plurality de plates-formes (12a-g); 
caracterise en ce que

d. la pluralite de plates-formes (12a-g) flottent 
librement sans aucune commande de position 
de longitude et de latitude et la pluralite de ter
minaux (24a-d) terrestres pouvant suivre I'une 
ou plusieurs parmi ladite pluralite de plates-for
mes (12a-g) ;
le systeme etant en outre caracterise en ce 
qu'il comprend
plusieurs sites (24b-d) de lancement supple- 
mentaires etant geographiquement espaces a 
distance sur une zone geographique contigue
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et

e. une plurality de dispositifs (22a-u) de tele
communications a I'interieur de la zone geogra- 
phique contigue, lesdits dispositifs (22a-u) de 
telecommunications ayant des capacites de te
lecommunications compatibles avec les capa
cites desdits emetteurs-recepteurs (16) de si- 
gnaux portes par lesdites plates-formes (12a-
g);
oil au moins un desdits dispositifs (22a-u) de 
telecommunications peut relayer une telecom
munication avec ladite premiere plate-forme 
(12a) vers ladite seconde plate-forme (12b) 
lorsque ladite premiere plate-forme se deplace 
en dehors d'une gamme de communication de 
ladite au moins une parmi lesdits dispositifs 
(22a) de telecommunications.

2. Systeme de telecommunications selon la revendi- 
cation 1, comprenant en outre au moins un centre 
des operations de reseaux connectees auxdits re- 
seaux de liaisons de telecommunications de sorte 
que les terminaux terrestres sont ainsi interconnec
t s  les uns aux autres et ledit au moins un centre 
des operations de reseaux comprenant un ensem
ble de circuits pour commander des operations pre- 
determinees desdites plates-formes aerostatiques.

3. Systeme de telecommunications selon la revendi- 
cation 1 ou 2, dans lequel ledit regulateur regule I'al- 
titude a laquelle flotte ladite plate-forme a I'interieur 
d'une gamme d'altitude predeterminee allant d'en- 
viron 18288 a environ 42672 metres (environ 60 
000 pieds a environ 140 000 pieds).

4. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 3, dans lequel ledit 
regulateur est connecte de maniere a fonctionner 
pour reguler ladite plate-forme pour qu'elle flotte a 
I'interieur de la stratosphere de la terre.

5. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 4, dans lequel ladite 
gamme d'altitude predeterminee a I'interieur de la
quelle ladite plurality de plates-formes sont regu- 
lees pour flotter, comprend une gamme allant d'en- 
viron 21336 a environ 30480 metres (environ 70 
000 pieds a environ 100 000 pieds).

6. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 5, dans lequel ledit 
regulateur destine a reguler I'altitude a laquelle flot
te ladite plate-forme a I'interieur de ladite gamme 
d'altitude predeterminee comprend une certaine 
quantite de gaz contenu ayant une densite inferieu- 
re a la densite de I'air a I'interieur de ladite gamme 
d'altitude predeterminee et un event pouvant etre

commande par lequel une partie de ladite quantite 
de gaz contenu peut etre larguee pour reduire la 
flottabilite de ladite plate-forme.

7. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 6, dans lequel ledit 
regulateur comprend une certaine quantite de ma- 
teriaux a densite elevee portes a bord de ladite pla
te-forme et un dispositif de largage par lequel une 
partie de ladite matiere en densite elevee peut etre 
larguee pour augmenter une flottabilite de ladite 
plate-forme.

8. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 7, dans lequel ledit 
regulateur comprend un event de gaz pouvant etre 
commande ; un dispositif de largage de lest; un 
mecanisme de determination de I'altitude ; et un 
dispositif de processeur de signaux de commande 
connecte avec ledit emetteur-recepteur, ledit meca
nisme de determination de I'altitude, ledit event de 
gaz et dispositif de largage de lest de sorte que I'al
titude peut etre ajustee.

9. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 8, dans lequel ladite 
plurality de terminaux terrestres sont espaces a dis
tance, et comprennent chacun un emetteur-recep
teur par lequel ledit terminal terrestre est capable 
de transmettre et de recevoir des signaux de tele
communications vers et depuis au moins une parmi 
ladite plurality de plates-formes.

10. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 9, comprenant en 
outre un dispositif de suivi, dans lequel ledit dispo
sitif de suivi comprend :

a. une antenne directionnelle ; et
b. un mecanisme de visee d'antenne direction- 
nel sensible aux donnees de coordonnees 
GPS pour viser de maniere selective ladite an
tenne directionnelle vers des plates-formes 
choisies parmi ladite plurality de plates-formes.

11. Systeme de telecommunications selon la revendi- 
cation 10, dans lequel ledit dispositif de suivi 
comprend :

a. une antenne directionnelle ; et

b. un mecanisme de suivi de gain et de visee a 
antenne directionnelle pour que ladite antenne 
directionnelle vise vers une plate-forme choisie 
selon une puissance de signaux de telecom
munications entre ladite plate-forme choisie et 
ladite antenne directionnelle.
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12. Systeme de telecommunications selon la revendi- 
cation 9, dans lequel au moins un parmi lesdits ter- 
minaux terrestres espaces a distance comprend un 
centre des operations de reseaux.

13. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 12 comprenant en 
outre un centre des operations de reseaux (NOC) 
connecte audit reseau de liaisons de telecommuni
cations.

14. Systeme de telecommunications selon la revendi- 
cation 13, dans lequel ledit NOC est connecte a au 
moins une partie de ladite plurality de terminaux ter
restres avec un agencement "en etoile" de liaisons 
de telecommunications.

15. Systeme de telecommunications selon la revendi- 
cation 13, dans lequel ledit NOC est connecte a au 
moins une partie de ladite plurality de terminaux ter
restres avec un agencement "en maille" de liaisons 
de telecommunications.

16. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 15, dans lequel ledit 
reseau de liaisons de telecommunications intercon- 
nectant lesdits terminaux terrestres comprend des 
connexions a des lignes terrestres.

17. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 16, dans lequel ledit 
reseau de liaisons de telecommunications intercon- 
nectant lesdits terminaux terrestres comprend des 
liaisons de telecommunications par satellite spatial.

18. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 17, dans lequel ledit 
reseau des liaisons de telecommunications com
prend des liaisons de telecommunications de plate- 
forme a plate-forme.

19. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 18, dans lequel la
dite plurality de plates-formes comprend des dispo- 
sitifs aerostatiques choisis parmi des ballons, des 
dirigeables souples, des aerostats, des zeppelins, 
des dirigeables, des aerostats dirigeables, des bal
lons meteorologiques, de jimspheres, de montgol- 
fieres, des ballons-sondes et des ballons-sondes 
meteorologiques.

20. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 19, dans lequel la
dite plurality de plates-formes comprend des bal
lons de caoutchouc ou a pression nulle.

21. Systeme de telecommunications (CCS) selon I'une 
quelconque des revendications 1 a 20, dans lequel

lesdites plates-formes comprennent des ballons 
remplis d'hydrogene.

22. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant des tele
communications utilisant un protocole AMRF (ac
ces multiple par repartition de frequence).

23. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant de com- 
muniquer en utilisant un protocole AMRT (acces 
multiple a repartition dans le temps).

24. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant des tele
communications utilisant le protocole AMRC (acces 
multiple a repartition par code).

25. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant des com
munications utilisant le protocole ReFLEX.

26. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant des com
munications utilisant le protocole Flex.

27. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant des com
munications utilisant le protocole de pagination 
POCSAG.

28. CCS flottant librement selon I'une quelconque des 
revendications 1 a 21, dans lequel ledit emetteur- 
recepteur de signaux de telecommunications com
prend un ensemble de circuits permettant des tele
communications utilisant le protocole de pagination 
ERMES.

29. Systeme de telecommunications selon I'une quel
conque des revendications 1 a 28, comprenant en 
outre :

a. un mecanisme de determination de
I'altitude ;

b. une source dedonnees meteorologiques ; et
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c. des commandes pour ajuster I'altitude de la- 
dite ou desdites plates-formes selon une Vites
se et une direction du vent determinees selon 
lesdites donnees meteorologiques.

30. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 29, comprenant en 
outre :

a. un capteur d'altitude a bord d'au moins une 
parmi ladite pluralite de plates-formes ; et

b. une antenne orientable couplee a au moins 
un parmi lesdits emetteurs-recepteurs de si- 
gnaux de telecommunications et attachee sur 
au moins une parmi ladite pluralite de plates- 
formes, ladite antenne orientable ayant des 
commandes de stabilisation pour stabiliser la
dite antenne orientable dans une direction de 
ladite plate-forme pourfaciliter une couverture 
terrestre coherente sur ladite zone geographi- 
que.

31. Systeme de telecommunications selon la revendi- 
cation 30, comprenant en outre une commande de 
visee associee de maniere a fonctionner avec ladite 
antenne orientable et ledit capteur d'altitude pour 
changer de maniere selective la position de la zone 
de couverture de ladite antenne pour faciliter un 
remplissage des espaces vides de couverture de 
ladite zone geographique.

32. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 31, dans lequel au 
moins une desdites plates-formes comprend :

a. un ballon libre inhabite ; et

b. une boite de charge utile ayant un poids total 
inferieur a 2,7216 kilos (six livres) et des surfa
ces exterieures avec des zones predetermi- 
nees et qui a un rapport de poids/taille n'exce- 
dant pas 85,05 kilos (trois onces) par 6,4516 
cm2 (pouce carre) dans une surface quelcon- 
que du paquet, determinee en divisant le poids 
total en once de la boTte de charge utile par la 
zone en pouce carre de sa surface exterieure 
la plus petite.

33. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 32, dans lequel au 
moins une parmi ladite pluralite de plates-formes 
comprend en outre un regulateur d'altitude connec
ts de maniere a fonctionner pour reguler la capacite 
de la plate-forme a flotter a I'interieur d'une gamme 
d'altitude predetermine apres une ascension ini- 
tiale,
dans laquelle ledit regulateur d'altitude comprend

en outre :

une certaine quantite de materiaux a densite 
elevee ; un dispositif pour determiner I'altitude 
de ladite plate-forme, dans lequel ledit disposi
tif pour determiner I'altitude de ladite plate-for
me comprend un recepteur GPS (systeme de 
positionnement global) ; et un mecanisme de 
largage de materiau pour larguer une partie de 
ladite quantite de materiau a densite elevee.

34. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 33, comprenant en 
outre :

a. une enceinte de gaz d'hydrogene pour main- 
tenir une certaine quantite d'hydrogene ;

b. une source d'alimentation electrique a bord 
sur au moins I'une parmi lesdites plates-for
mes, dans laquelle ladite source d'alimentation 
electrique a bord comprend une pile a combus
tible interconnectee avec ladite enceinte de gaz 
d'hydrogene pour recevoir I'hydrogene en tant 
qu'un composant du combustible pour ladite pi
le a combustible; et

c. un regulateur d'altitude attache sur ladite pla
te-forme pour reguler I'altitude de ladite plate- 
forme a I'interieur de la gamme d'altitude pre- 
determinee, ledit regulateur d'altitude 
comprenant:

i) un mecanisme de determination 
d'altitude ;

ii) un event pouvant etre commande de la
dite enceinte de gaz et des dispositifs de 
commande d'event couples de maniere a 
fonctionner avec ledit mecanisme de de
termination d'altitude pour laisser echap- 
per ledit gaz hydrogene pour reguler I'alti
tude de ladite plate-forme ; et

Hi) un dispositif de largage de lest pouvant 
etre commande attache sur ladite plate- 
forme pour larguer du lest pour reguler I'al
titude de ladite plate-forme.

35. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 35, dans lequel ledit 
event pouvant etre commande et lesdits dispositifs 
de commande d'event couples de maniere a fonc
tionner sur ce dernier comprennent en outre au 
moins un organe de nickel-titane (NiTi) couple de 
maniere mecanique audit event de commande et 
connecte de maniere a fonctionner sur ladite source 
d'alimentation electrique pour recevoir et ne pas re-
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cevoir de maniere selective un courant electrique 
pour ainsi changer de maniere selective la longueur 
dudit organe NiTi pour ouvrir et termer ledit event 
pouvant etre commande.

36. Systeme de telecommunications selon la revendi- 
cation 34, comprenant en outre un paquet meteo- 
rologique connecte a ladite plate-forme au travers 
d'une liaison de fibres optiques jusqu'audit emet- 
teur-recepteur, reduisant ainsi les possibility d'arc 
electrique entre ledit paquet meteorologique et ledit 
emetteur-recepteur lorsque ladite plate-forme se 
deplace au travers de nuages charges electrique- 
ment.

37. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 36, comprenant en 
outre un systeme de suivi pouvant suivre une ou 
plusieurs parmi ladite plurality de plates-formes.

38. Systeme de telecommunications selon la revendi- 
cation 12, dans lequel le centre de fonctionnement 
de reseau comprend un ensemble de circuits pour 
commander un fonctionnement predetermine de la 
plate-forme.

39. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 38, comprenant en 
outre un systeme de deviation rapide pour retirer la 
plate-forme de I'air apres un dysfonctionnement ou 
un emplacement inapproprie de la plate-forme.

40. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 39, dans lequel ledit 
systeme de telecommunications met a disposition 
une couverture a visibility directe de donnees sans 
fil pour une population sur un espace terrestre.

41. Systeme de telecommunications selon I'une quel- 
conque des revendications 1 a 40, dans lequel ledit 
dispositif de telecommunications comprend des te- 
leavertisseurs, des dispositifs de messagerie avan- 
cee, ou des telephones sans fil.
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FIG. 10
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