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Experimenting with GPS on Board High-Altitude Balloons By Peter J. Buist, Sandra
Verhagen, Tatsuaki Hashimoto, Shujiro Sawai, Shin-Ichiro Sakai, Nobutaka Bando,
and Shigehito Shimizu In this month’s column, we look at how a team of Dutch and
Japanese researchers is using GPS to determine the attitude of a payload launched
from a high-altitude balloon. INNOVATION INSIGHTS by Richard Langley IT IS NOT
WIDELY RECOGNIZED that relative or differential positioning using GNSS carrier-
phase measurements is an interferometric technique. In interferometry, the
difference in the phase of an electromagnetic wave at two locations is precisely
measured as a function of time. The phase differences depend, amongst other factors,
on the length and orientation of the baseline connecting the two locations. The
classic demonstration of interferometry, showing that light could be interpreted as a
wave phenomenon, was the 1803 double-slit experiment of the English polymath,
Thomas Young. Many of us recreated the experiment in high school or university
physics classes. A collimated beam of light is shone through two small holes or
narrow slits in a barrier placed between the light source and a screen. Alternating
light and dark bands are seen on the screen. The bands are called interference
fringes and result from the waves emanating from the two slits constructively and
destructively interfering with each other. The colors seen on the surface of an audio
CD, the colors of soap film, and those of peacock feathers and the wings of the
Morpho butterfly are all examples of interference. Interference fringes also reveal
information about the source of the waves. In 1920, the American Nobel-prize-
winning physicist, Albert Michelson, used an interferometer attached to a large
telescope to measure the diameter of the star Betelgeuse. Radio astronomers
extended the concept to radio wavelengths, using two antennas connected to a
receiver by cables or a microwave link. Such radio interferometers were used to
study the structure of various radio sources including the sun. Using atomic
frequency standards and magnetic tape recording, astronomers were able to sever
the real-time links between the antennas, giving birth to very long baseline
interferometry (VLBI) in 1967. The astronomers used VLBI to study extremely
compact radio sources such as the enigmatic quasars. But geodesists realized that
high resolution VLBI could also be used to determine — very precisely — the
components of the baseline connecting the antennas, even if they were on separate
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continents. That early work in geodetic VLBI led to the concept developed by Charles
Counselman IIT and others at the Massachusetts Institute of Technology in the late
1970s of recording the carrier phase of GPS signals with two separate receivers and
then differencing the phases to create an observable from which the components of
the baseline connecting the receivers’ antennas could be determined. This has
become the standard high-precision GPS surveying technique. Later, others took the
concept and applied it to short baselines on a moving platform allowing the attitude
of the platform to be determined. In this month’s column, we look at how a team of
Dutch and Japanese researchers is using GPS to determine the attitude of a payload
launched from a high-altitude balloon. The Japan Aerospace Exploration Agency
(JAXA) is developing a system to provide a high-quality, long duration microgravity
environment using a capsule that can be released from a high-altitude balloon. Since
1981, an average of 100 million dollars is spent every year on microgravity research
by space agencies in the United States, Europe, and Japan. There are many ways to
achieve microgravity conditions such as (in order of experiment duration) drop
towers, parabolic flights, balloon drops, sounding rockets, the Space Shuttle
(unfortunately, no longer), recoverable satellites, and the International Space Station.
The order of those options is also approximately the order of increasing experiment
cost, with the exception of the balloon drop. Besides being cost-efficient, a balloon-
based system has the advantage that no large acceleration is required before the
experiment can be performed, which could be important for any delicate equipment
that is carried aloft. In this article, we will describe JAXA’s Balloon-based Operation
Vehicle (BOV) and the experiments carried out in cooperation with Delft University of
Technology (DUT) using GPS on the gondola of the balloon in 2008 (single baseline
estimation) and 2009 (full attitude determination and relative positioning). The
attitude calculated using observations from the onboard GPS receiver during the
2009 experiment is compared with that from sun and geomagnetic sensors as well as
that provided by the GPS receiver itself. Nowadays, GNSS is used for absolute and
relative positioning of aircraft and spacecraft as well as determination of their
attitude. What these applications have in common is that, in general, the orientation
of the platform is changing relatively slowly and, to a large extent, predictably. Here,
we will discuss a balloon-based application where the orientation of the platform, at
times, varies very dynamically and unpredictably. Balloon Experiments Scientific
balloons have been launched in Japan by the Institute of Space and Astronautical
Science (ISAS), now a division of JAXA, since 1965, and it holds the world record for
the highest altitude reached by a balloon — 53 kilometers. Recently, balloon launches
have taken place from the Multipurpose Aviation Park (MAP) in Taiki on the Japanese
island of Hokkaido. The balloons are launched using a so-called sliding launcher. The
sliding launcher and the hanger at MAP are shown in FIGURE 1. Balloon-Based
Operation Vehicle. As previously mentioned, JAXA’s BOV has been designed for
microgravity research. The scenario of a microgravity experiment is illustrated in
FIGURE 2. The vehicle is launched with a balloon, which carries it to an altitude of
more than 40 kilometers, where it is released. Figure 2. Microgravity experiment
procedure. After separation, the BOV is in free fall until the parachute is released so
that the vehicle can make a controlled landing in the sea. The BOV is recovered by
helicopter and can be reused. The capsule has a double-shell drag-free structure and
it is controlled so as not to collide with the inner shell. The flight capsule, shown



hanging at the sliding launcher in Figure 1, consists of a capsule body (the outer
shell), an experiment module (the inner shell), and a propulsion system. The inner
capsule shown in FIGURE 3 is kept in free-falling condition after release of the BOV
from the balloon, and no disturbance force acts on this shell and the microgravity
experiment it contains. Figure 3. Balloon-based Operation Vehicle overview. The
outer shell has a rocket shape to reduce aerodynamic disturbances. The distance
between the outer and inner shells is measured using four laser range sensors.
Besides the attitude of the BOV, the propulsion system controls the outer shell so that
it does not collide with the inner s hell. The propulsion system uses 16 dry-air gas-jet
thrusters of 60 newtons, each controlling it not only in the vertical direction but also
in the horizontal direction to compensate disturbances from, for example, wind.
Flight experiments with the BOV were carried out in 2006 (BOV1) and in 2007
(BOV2), when a fine microgravity environment was established successfully for more
than 7 and 30 seconds, respectively. Attitude Determination. Balloon experiments are
performed for a large number of applications, some of which require attitude control.
Observations from balloon-based telescopes are an example of an application in
which stratospheric balloons have to carry payloads of hundreds of kilograms to an
altitude of more than 30 kilometers to be reasonably free of atmospheric
disturbances. In this application, the typical requirement for the control of the
azimuth angle of the platform is to within 0.1 degrees. JAXA is developing the
Attitude Determination Package (ADP, see TABLE 1) for a future version of the BOV,
which contains Sun Aspect Sensors (SAS), the Geomagnetic Aspect Sensor (GAS), an
inclinometer, and a gyroscope. Each SAS determines the attitude with a resolution of
one degree around one axis and the ADP has four of these sensors pointing in
different directions. Inherently, this type of sensor can only provide attitude
information if the sun is within the field of view of the sensor. The GAS also
determines one-axis attitude. The resolution of magnetic flux density measured by the
GAS and applied to obtain an attitude estimate is 50 parts per million. This results in
an attitude determination accuracy of the GAS of 1.5 degrees with dynamic bias
compensation. The inclinometer determines two-axis attitude with a resolution of 0.2
degrees. Table 1. Sensor specifications. Background GPS Experiment. DUT is
involved in a precise GPS-based relative positioning and attitude determination
experiment onboard the BOV and the gondola of the balloon. Not only is the BOV a
challenging environment, but so is the gondola itself, because of the rather rapidly
varying attitude (due to wind and — especially at takeoff and separation — rotation)
and the high altitude. For a GPS experiment, the altitude of around 40 kilometers is
interesting as not many experiments have been performed at this height, which is
higher than the altitude reachable by most aircraft but below the low earth orbits for
spacecraft. An altitude of about 40 kilometers is a harsh environment for electrical
devices because the pressure is about 1/1000 of an atmosphere and the temperature
ranges from -60 to 0 degrees Celsius. Furthermore, the antennas are placed under
the balloon, which affects the received GPS signals. Later on, we will describe in
detail two experiments performed in 2008 and 2009, respectively. The GPS receivers
on the first flight in 2008 were a navigation-type receiver, not especially adapted for
such an experiment. The data was collected on a single baseline with two dual-
frequency receivers. The receivers were controlled by, and the data stored on, an
ARM Linux board using an RS-232 serial connection. For the second flight in 2009,



we used a multi-antenna receiver, for which the Coordinating Committee for
Multilateral Export Controls altitude restriction was explicitly removed. This receiver
has three RF inputs that can be connected to three antennas, so the observations
from the three antennas are time-synchronized by a common clock. The receiver has
the option to store observations internally, which simplified the control of the GPS
experiment. We used three antennas: one L1/L2 antenna as the main antenna and
two L1 antennas as auxiliary antennas. Theory of Attitude Determination In this
section, we will provide background information on the models applied in our GPS
experiment. More details can be found in the publications listed in Further Reading.
Standard LAMBDA. Most GNSS receivers make use of two types of observations:
pseudorange (code) and carrier phase. The pseudorange observations typically have
a precision of decimeters, whereas carrier-phase observations have precisions up to
the millimeter level. Carrier-phase observations are affected, however, by an
unknown number of integer-cycle ambiguities, which have to be resolved before we
can exploit the higher precision of these observations. The observation equations for
the double-difference (between satellites and between antennas/receivers) can he
written for a single baseline as a system of linearized observation equations: [] (1)
where E(y) is the expected value and D(y) is the dispersion of y. The vector of
observed-minus-computed double-difference carrier-phase and code observations is
given by y; z is the vector of unknown ambiguities expressed in cycles rather than
distance units to maintain their integer character; b is the baseline vector, which is
unknown for relative navigation applications but for which the length in attitude
determination is generally known; A is a design matrix that links the data vector to
the vector z; and B is the geometry matrix containing normalized line-of-sight
vectors. The variance-covariance matrix of y is represented by the positive definite
matrix Qyy, which is assumed to be known. The least-squares solution of the linear
system of observation equations as introduced in Equation (1) is obtained using
from: . [1(2) The integer solution of this system can be obtained by applying the
standard Least-Squares Ambiguity Decorrelation Adjustment (LAMBDA) method.
Constrained LAMBDA. In applications for which some of the baseline lengths are
known and constant, for example GNSS-based attitude determination, we can exploit
the so-called baseline-constrained model. Then, the baseline-constrained integer
ambiguity resolution can make use of the standard GNSS model by adding the length
constraint of the baseline, ||b|| =, where is known. The least-squares criterion for
this problem reads: .[J(3) The solution can be obtained with the baseline-constrained
(or C-)LAMBDA method, which is described in referred literature listed in Further
Reading. Later on, we will refer to the attitude calculated by this approach simply as
C-LAMBDA. For platforms with more than one baseline, the C-LAMBDA method can
be applied to each baseline individually, and the full attitude can be determined using
those individual baseline solutions. For completeness, we also mention a recently
developed solution of this problem, called the multivariate-constrained (MC-)
LAMBDA, which integrally accounts for both the integer and attitude matrix. Both
approaches are applied in the analyses of the BOV data. Onboard Attitude
Determination. In this article, we also use the onboard estimate of the attitude as
provided by the multi-antenna receiver. The method applied in the receiver is based
on a Kalman filter and the ambiguities are resolved by the standard LAMBDA
method. The baseline length, if the information is provided to the receiver a priori, is



used to validate the results. For baseline lengths of about 1 meter, the receiver’s
pitch and roll accuracy is about 0.60 degrees, and heading about 0.30 degrees
according to the receiver manual. We will refer to the attitude as provided by the
receiver as KF. Flight Experiments In this section, we will discuss our analyses of the
GPS data from two of the BOV experiments. Gondola Experimental Flight 2008. In
September 2008, we performed a test of the ADP for a future version of the BOV and
a GPS system containing two navigation-grade GPS receivers. The goal of the
experiment was to confirm nominal performance in the real environment of the ADP
sensors and GPS receivers on the gondola; therefore, the BOV was not launched. The
data from the single baseline was used to determine the pointing direction of the
gondola, an application referred to as the GNSS compass. The receivers and the
controller were stored in an airtight container (see FIGURE 4) and the antennas were
sealed in waterproof bags. The location of the two GPS antennas on the gondola is
indicated in Figure 4. The baseline length was 1.95 meters. Both receivers used their
own individual clocks, so observations were not synchronized. The trajectory
(altitude) of this flight is shown in the right-hand side of Figure 4, with the longitude
and latitude shown in FIGURE 5. This is a typical flight profile for our application.
The flight takes about three hours and reaches an altitude of more than 40
kilometers. Figure 4B. Single baseline experiment performed in September 2008, the
flight trajectory (altitude). First, the balloon makes use of the wind direction in the
lower layers of the atmosphere, which brings it eastwards. During this part of the
flight, the balloon is kept at a maximum altitude of about 12 kilometers. After about
30 minutes, the altitude is increased to make use of a different wind direction that
carries the balloon back in the westerly direction toward the launch base in order to
ease the recovery of the capsule and/or the gondola. At the end of the flight, there is
a parachute-guided fall over 40 kilometers to sea level, for both the gondola and the
BOV (if it is launched), which takes about 30 minutes. In this experiment, we could
confirm the nominal operation of some of the sensors and reception of the GPS
signals on the gondola under the large balloon. Gondola Experimental Flight 2009. In
May 2009, the third flight of the BOV was performed. The three GPS receiver
antennas and the other attitude sensors were placed on an alignment frame for
stiffness, which was then attached to the gondola. Furthermore, we used a ground
station to demonstrate the combination of GPS-based attitude determination and
relative positioning between the platform and the ground station. As the motion of
the system is rather unpredictable, we used a kinematic approach for both attitude
determination and relative positioning. Preflight static test: Before the flight, we did
a ground test using the actual antenna frame of the gondola (see FIGURE 6). The roll,
pitch, and heading angles for this static test are shown on the right-hand side of this
figure. Due to the geometry of the baselines, the heading angle is more accurate. For
this static test, we can calculate the standard deviation of the three angles to confirm
the accuracy achievable for the flight test. These results are summarized in TABLE 2.
For the baselines with a length of about 1.4 meters, we achieved an accuracy of
about 0.25 degrees for the roll and pitch angles and 0.1 degrees for heading, which is
as expected from the lengths and geometry of the baselines. Using single-epoch data,
we could resolve the ambiguities correctly for more than 99 percent of the epochs
(see TABLE 3). Also, the standard deviation of the receiver’s Kalman-filter-based
attitude estimate (KF) is included in the table. The accuracy is, after convergence of



the filter, similar to our C-LAMBDA result, although the applied method is very
different. The Kalman filter takes about 10 seconds to converge for this static
experiment, whereas the C-LAMBDA method provides this accuracy from the very
first epoch. For completeness, the instantaneous success rate of the standard
LAMBDA and MC-LAMBDA methods are also included in Table 3. Figure 6. Static
experiment: C-LAMBDA-based attitude estimates. Table 2. Standard deviation of
attitude angles for static test. Table 3. Single-epoch, overall success rate for baseline
1-2 (static experiment). Gondola nominal flight: Next, we applied the same GPS
configuration on the gondola. An important difference with respect to the static field
experiment is that the antennas were now placed under the balloon and inside
waterproof bags (see the picture on the left-hand side of FIGURE 7). The right-hand
side of Figure 7 shows the flight trajectory (altitude) of the experiment. At 21:05 UTC
(07:05 Japan Standard Time), the balloon was released from the sliding launcher
(Figure 1). In 2.5 hours, the balloon reached an altitude of more than 41 kilometers
from which the BOV was dropped. At 23:55, the BOV was released from the Gondola,
and at 23:59 the gondola was separated from the balloon. After the release of the
BOV, the balloon and gondola ascended more than 2 kilometers because of the
reduced mass of the system. For this flight, the attitude determination package and
the GPS system were installed on the gondola to confirm the nominal performance of
all the sensors. Figure 7A. Full attitude experiment performed in May 2009, sensor
configuration. Figure 7B. Full attitude experiment performed in May 2009, flight
trajectory (altitude). Using the new GPS receiver with three antennas, we are able to
calculate the full attitude of the gondola. The roll and pitch estimates, from both C-
LAMBDA and KF, are shown in FIGURE 8. The heading angle from the GPS-based C-
LAMBDA and KF, and that from the GAS and SAS sensors are shown in FIGURE 9. As
explained in a previous section, the four SAS sensors will only output an attitude
estimate if the sun is in the field of view of a sensor. Therefore we can distinguish
four bands in the heading estimate of the SAS, corresponding to the individual
sensors (indicated in Figure 7 as SAS1 to SAS4). Figure 8A. GPS results for roll
angles during nominal flight. Figure 8B. GPS results for pitch angles during nominal
flight. Figure 9A. GPS results for heading angle during nominal flight. Figure 9B.
GAS and SAS results for heading angle during nominal flight. The number of locked
GPS satellites at the main antenna is shown on the right-hand side of Figure 7. Before
takeoff, we saw that the number of locked channels varies rapidly due to
obstructions, but after takeoff the number is rather constant until the BOV is
separated from the gondola. Before takeoff, the GPS observations are affected by the
obstruction of the sliding launcher and therefore ambiguity resolution is only possible
on the second baseline (see Figure 8). Also, the GPS receiver itself does not provide
an attitude estimation during this phase of the experiment. During takeoff, we see
large variations in orientation of the gondola (up to 20 degrees (£10 degrees) for
both roll and pitch), which can be estimated well by both C-LAMBDA and KF. Again,
the Kalman filter takes a few epochs to converge (in this case, 15 seconds from
takeoff), whereas the C-LAMBDA method provides an accurate solution from the very
first epoch. After takeoff, the attitude of the gondola stabilizes and the C-LAMBDA
and KF attitude estimates are very similar. We investigated the difference between
the attitude estimation from the different sensors during nominal flight. The mean
and standard deviations of the differences are shown in TABLE 4. If we compare the



C-LAMBDA and KF attitudes, we observe biases for all angles. This is something we
have to investigate further, but the most likely cause for this bias is the time delay of
the Kalman filter in response to changes in attitude, as we observed in the static
experiment in the form of convergence time. Table 4. Attitude differences
(offset/standard deviation) for flight test of 2009. The standard deviation for the
difference in the estimates of roll, pitch, and heading is as expected. For the
comparison with the other sensors, we use the C-LAMBDA attitude as the reference.
Between C-LAMBDA and GAS/SAS, we observe a bias, most likely due to minor
misalignment issues between the sensors. The standard deviations in Table 4 are in
line with expectation based on the sensor specifications. During this part of the flight,
we achieved a single-epoch, single-frequency empirical overall success rate for
ambiguity resolution on the two baselines of 95.09 percent. As a reference, we also
include in TABLE 5 the success rate for standard LAMBDA using observations from a
single epoch. If we make use of the MC-LAMBDA method, the success rate is
increased to 99.88 percent as shown in the table. The success rate is higher as the
integrated model for all the baselines is stronger. Table 5. Single-epoch, overall
success rate for baseline 1-2 (flight experiment). Gondola flight after BOV separation:
After the separation of the BOV from the gondola, the gondola starts to ascend and
sway. FIGURE 10 contains roll and pitch estimates for this part of the flight until the
gondola separation. In the figure, we see large variations in the orientation of the
gondola (up to 40 (£20) degrees for roll and 20 (* 10) degrees for pitch). It is
interesting that after BOV separation, during the large maneuvers of the gondola
caused by the separation, both KF and C-LAMBDA estimates are available but to a
certain extent are different. Table 4 also contains standard deviations and biases
between C-LAMBDA and KF for this part of the flight. Figure 10A. GPS results for roll
angles during nominal flight. Figure 10B. GPS results for pitch angles during nominal
flight. We conclude that the differences (standard deviation but also bias) between C-
LAMBDA and KF — both for roll and pitch — are increased compared to the nominal
part of the flight. This confirms our expectation that the Kalman-filter-based result
lags behind the true attitude in dynamic situations, whereas the C-LAMBDA result
based on single-epoch data should be able to provide the same accurate estimate as
during the other phases of the flight. Future Work For the final phase of the
experiment program, we would like to collect multi-baseline data from a number of
vehicles. The preferred option for the experiment is three antennas (two independent
baselines) on the BOV, and two antennas (one baseline) on the gondola. Furthermore,
similar to our 2009 experiment, a number of antennas at a reference station could be
used. The goal of the final phase of the program is to collect data for offline relative
positioning and attitude determination, though real-time emulation, between a
number of vehicles that form a network. Acknowledgments Peter Buist thanks
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jammer to noise ratio

Raritan a10d2-06mp ac adapter 6v 1.4a power supply,access to the original key is
only needed for a short moment,umec up0351e-12p ac adapter +12vdc 3a 36w used -
(+) 2.5x5.5mm ro,from analysis of the frequency range via useful signal analysis,tec
rb-c2001 battery charger 8.4v dc 0.9a used b-sp2d-chg ac 100.recoton ad300 ac
adapter universal power supply,toshiba pa2478u ac dc adapter 18v 1.7a laptop power
supply,bellsouth sa41-57a ac adapter 9vdc 400ma used -(+) 2x5.5x12mm 90,delta
adp-30ar a ac adapter 12vdc 2.5a used 2x5.5x9mm 90°round b,canon cb-2lu battery
charger wall plug-in 4.2v 0.7a i.t.e. power,m2297p ac car adapter phone charger
used 0.6x3.1x7.9cm 90°right,ibm pa-1121-07ii ac adapter 16vdc 7.5a 4pin female
power supply.delta adp-36hb ac adapter 20vdc 1.7a power supply.liteon pa-1650-22



ac adapter 19vdc 3.42a used 1.7x5.4x11.2mm,rs rs-1203/0503-s335 ac adapter 12vdc
5vdc 3a 6pin din 9mm 100va,khu045030d-2 ac adapter 4.5vdc 300ma used shaver
power supply 12,game elements gsps214 car adapter for playstaion 2condition:
n.avaya switcher ii modular base unit with pc port 408012466 new,panasonic
bg-345a ni-mh battery charger 2.8v 320ma 140max2,netcom dv-9100 ac adapter 9vdc
100ma used -(+) 2.5x5.5mm straigh,finecom 12vdc 1a gas scooter dirt bike razor
charger atv 12 volt,i think you are familiar about jammer.finecom py-398 ac adapter
5vdc 1000ma 2 x 5.5 x 11.5mm,lucent technologies ks-22911 11/12 ac adapter dc 48v
200ma,delta electronics adp-35eb ac adapter 19vdc 1.84a power supply,while the
second one shows 0-28v variable voltage and 6-8a current.globtek gt-4076-0609 ac
adapter 9vdc 0.66a -(+)- used 2.6 x 5.5,s0 to avoid this a tripping mechanism is
employed.

A cell phone jammer is an small equipment that is capable of blocking transmission of
signals between cell phone and base station,rdl zda240208 ac adapter 24vdc 2a -(+)
2.5x5.5mm new 100-240vac.delta electronics adp-50sh rev. b ac adapter 12vdc 4.16a
used 4-,the signal bars on the phone started to reduce and finally it stopped at a
single bar,mini handheld mobile phone and gps signal jammer,dell pa-1131-02d ac
adapter 19.5vdc 6.7aa 918y9 used -(+) 2.5x5..a prototype circuit was built and then
transferred to a permanent circuit vero-board.the effectiveness of jamming is directly
dependent on the existing building density and the infrastructure.horsodan 7000253
ac adapter 24vdc 1.5a power supply medical equi.condor aa-1283 ac adapter 12vdc
830ma used -(+)- 2x5.5x8.5mm rou.cincon electronics tr36al5-0xf01 ac adapter 15v
dc 1.3a power su,sunbeam bc-1009-ul battery charger 1.4vdc 150ma used ni-mh
aa/aa,this project shows the controlling of bldc motor using a
microcontroller,gateway liteon pa-1121-08 ac adapter 19vdc 6.3a used -(+)
2.5x5.,durabrand rgd48120120 ac adapter 12vdc 1.2a -(+) 2x5.5mm 1200ma.a1036
ac adapter 24vdc 1.875a 45w apple g4 ibook like new replac,car charger power
adapter used 1.5x4mm portable dvd player power,baknor bk 1250-a 9025e3p ac
adapter 12vdc 0.5a 10w used -(+) 2x5,replacement pa-1700-02 ac adapter 20vdc 4.5a
used straight round,5% to 90%the pki 6200 protects private information and supports
cell phone restrictions,gn netcom acgn-22 ac adapter 5-6vdc 5w used 1.4 x 3.5 x
9.6mm st,power solve psg60-24-04 ac adapter 24va 2.5a i.t.e power supply,canon
cb-21t battery charger 8.4v 0.5a for canon nb-21h recharge,nyko 87000-a50 nintendo
wii remote charge station,the same model theme as the weboost..



e jammer 11 attacks

e jammer ull best

e jammer technique optimization modeling
e jammer vanishing point perspective

e jammer technique optimization calculus
e 5g cell jammer

e 5g cell jammer

e 5g cell jammer

e 5g cell jammer

e 5g cell jammer

e jammer to noise ratio

e jammer vanishing point tool

e jammer 11 toledo

e jammer technique optimization houston
e jammer travel trailer towing

e 5g cell jammer

e 5g cell jammer

e 5g cell jammer

e 5g cell jammer

e 5g cell jammer

e maire-sa.com
e car tracker signal jammer
e all gps frequency signal jammer tools

e www.catherinedalaison.com

Email:ysBO gDw@gmx.com

2021-07-27

Pure energy cp2-a ac adapter 6vdc 500ma charge pal used wall mou,ikea yh-
u050-0600d ac adapter 5vdc 500ma used -(+) 2.5x6.5x16mm.qc pass e-10 car
adapter charger 0.8x3.3mm used round barrel.nokiaacp-12x cell phone battery uk
travel charger,this covers the covers the gsm and dcs..
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Wowson wdd-131cbc ac adapter 12vdc 2a 2x5.5mm -(+)- power supply,it can be
configured by using given command,ibm thinkpad 73p4502 ac dc auto combo adapter
16v 4.55a 72w,5% to 90%modeling of the three-phase induction motor using
simulink.pega nintendo wii blue light charge station 300ma.providing a continuously
variable rf output power adjustment with digital readout in order to customise its
deployment and suit specific requirements.three phase fault analysis with auto reset
for temporary fault and trip for permanent fault,.
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Sanyo scp-Oladtac adapter 5.5v 950ma travel charger for sanyo.phihong pscl1a-050
ac adapter +5v dc 2a power supply,plantronics 7501sd-5018a-ul ac adapter 5vdc
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180ma used 1x3x3.2mm,anthin gfp101u-1210 ac adapter 12vdc 1a pl-6342 power
supply,sony ac-120a ac adapter 8.4vdc 1.5a 3pin charger ac-1200 for dcr,.
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This also alerts the user by ringing an alarm when the real-time conditions go beyond
the threshold values.jensen dv-1215-3508 ac adapter 12vdc 150ma used 90°stereo
pin,lintratek mobile phone jammer 4 g,.
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Bs-032b ac/dc adapter 5v 200ma used 1 x 4 x 12.6 mm straight rou,chd dpx411409 ac
adapter 4.5vdc 600ma class 2 transformer,sunbeam bc-1009-ul battery charger
1.4vdc 150ma used ni-mh aa/aa.li shin 1se0107a1230 ac adapter 12vdc 2.5a used -(+)
2.1x5.5mm m,d-link m1-10s05 ac adapter 5vdc 2a -(+) 2x5.5mm 90° 120vac new
i,samsung ad-3014stn ac adapter 14vdc 2.14a 30w used -(+) 1x4x6x9m.2100 to 2200
mhzoutput power..



