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Permanent Link to On the Road under Real-Time Signal Denial
2021/07/28
Testing GNSS-Based Automotive Applications Emerging GNSS applications in
automobiles support regulation, security, safety, and financial transactions, as well as
navigation, guidance, traffic information, and entertainment. The GNSS sub-systems
and onboard applications must demonstrate robustness under a range of
environments and varying threats. A dedicated automotive GNSS test center enables
engineers to design their own GNSS test scenarios including urban canyons, tunnels,
and jamming sources at a controlled test site. By Mark Dumville, William Roberts,
Dave Lowe, Ben Wales, NSL, Phil Pettitt, Steven Warner, and Catherine Ferris,
innovITS Satellite navigation is a core component within most intelligent transport
systems (ITS) applications. However, the performance of GNSS-based systems
deteriorates when the direct signals from the satellites are blocked, reflected, and
when they are subjected to interference. As a result, the ability to simulate signal
blockage via urban canyons and tunnels, and signal interference via jamming and
spoofing, has grown fundamental in testing applications. The UK Center of
Excellence for ITS (innovITS), in association with MIRA, Transport Research
Laboratory (TRL), and Advantage West Midlands, has constructed Advance, a
futuristic automotive research and development, and test and approvals center. It
provides a safe, comprehensive, and fully controllable purpose-built road
environment, which enables clients to test, validate and demonstrate ITS. The
extensive track layout, configurable to represent virtually any urban environment,
enables the precise specification of road conditions and access to infrastructure for
the development of ITS innovations without the usual constraints of excessive set up
costs and development time. As such, innovITS Advance has the requirement to
provide cityscape GNSS reception conditions to its clients; a decidedly nontrivial
requirement as the test track has been built in an open sky, green-field environment
(Figure 1). Figure 1. innovITS Advance test circuit (right) and the environment it
represents (left). NSL, a GNSS applications and development company, was
commissioned by innovITS to develop Skyclone in response to this need. The
Skyclone tool is located between the raw GNSS signals and the in-vehicle system. As
the vehicle travels around the Advance track, Skyclone modifies the GNSS signals to
simulate their reception characteristics had they been received in a city environment
and/or under a jamming attack. Skyclone combines the best parts of real signals,
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simulated scenarios, and record-and-replay capabilities, all in one box. It provides an
advanced GNSS signal-processing tool for automotive testing, and has been
specifically developed to be operated and understood by automotive testing
engineers rather than GNSS experts. Skyclone Concept Simulating and recreating
the signal-reception environment is achieved through a mix of software and hardware
approaches. Figure 2 illustrates the basic Skyclone concept, in which the following
operations are performed. In the office, the automotive engineer designs a test
scenario representative of a real-world test route, using a 3D modelling tool to select
building types, and add tunnels/underpasses, and jammer sources. The test scenario
is saved onto an SD card for upload onto the Skyclone system. The 3D model in
Skyclone contains all of the required information to condition the received GNSS
signals to appear to have been received in the 3D environment. The Skyclone system
is installed in a test vehicle that receives the open-air GNSS signals while it is driven
around the Advance track circuit. The open-air GNSS signals are also received at a
mobile GNSS reference receiver, based on commercial off-the-shelf GNSS
technology, on the test vehicle. It determines the accurate location of the vehicle
using RTK GNSS. The RTK base station is located on the test site. The vehicle’s
location is used to access the 3D model to extract the local reception conditions
(surrounding building obstructions, tunnels attenuations, jamming, and interference
sources) associated with the test scenario. Skyclone applies satellite masking,
attenuation, and interference models to condition/manipulate raw GNSS signals
received at a second software receiver in the onboard system. The software receiver
removes any signals that would have been obstructed by buildings and other
structures, and adds attenuation and delays to the remaining signals to represent
real-world reception conditions. Furthermore, the receiver can apply variable
interference and/or jamming signatures to the GNSS signals. The conditioned signals
are then transmitted to the onbaord unit (OBU) under test either via direct antenna
cable, or through the air under an antenna hood (acting as an anechoic chamber on
top of the test vehicle). Finally, the GNSS signals produced by Skyclone are
processed by the OBU, producing a position fix to be fed into the application
software. �Figure 2. Skyclone system concept. The Skyclone output is a commercial
OBU application that has been tested using only those GNSS signals that the OBU
receiver would have had available if it was operating in a real-world replica
environment to that which was simulated within the Skyclone test scenario. Skyclone
Architecture The Skyclone system architecture (Figure 3) consists of five principal
subsystems. Office Subsystem Denial Scenario Manager. This software has been
designed to allow users to readily design a cityscape for use within the Skyclone
system. The software allows the users to select different building heights and styles,
add GNSS jamming and interference, and select different road areas to be treated as
tunnels. �Figure 3. Baseline Skyclone system architecture. City Buildings. The
Advance test site and surrounding area have been divided into 14 separate zones,
each of which can be assigned a different city model. Ten of the zones fall inside of
the test road circuit and four are external to the test site. Each zone is color-coded
for ease of identification (Figure 4). Figure 4. Skyclone city zones. The Skyclone
system uses the city models to determine GNSS signal blockage and multipath for all
positions on the innovITS Advance test site. The following city models, ordered in
decreasing building height and density, can be assigned to all zones: high rise, city,



semi urban, residential, and parkland. Interference and Jamming. GNSS jamming and
interference can be applied to the received GNSS signals. Jamming is set by
specifying a jamming origin, power, and radius. The power is described by the
percentage of denied GNSS signal at the jamming origin and can be set in increments
of 20 percent. The denied signal then decreases linearly to the jammer perimeter,
outside of which there is no denial. The user can select the location, radius, and
strength of the jammer, can select multiple jammers, and can drag and drop the
jammers around the site. Tunnels. Tunnels can be applied to the cityscape to
completely deny GNSS signals on sections of road. The user is able to allocate
“tunnels” to a pre-defined series of roads within the test site. The effect of a tunnel is
to completely mask the sky from all satellites. Visualization. The visualization display
interface (Figure 5) provides a graphical representation of the scenario under
development, including track layout, buildings, locations, and effects of
interference/jammers and tunnels. Interface/jammer locations are shown as
hemispherical objects located and sized according to user definition. Tunnels appear
as half-cylinder pipes covering selected roads. Figure 5. 3D visualisation display.
Reference Subsystem The reference subsystem obtains the precise location of the
test vehicle within the test site. The reference location is used to extract relevant
vehicle-location data, which is used to condition the GNSS signals. The reference
subsystem is based on a commercial off-the-shelf real-time kinematic GPS RTK
system, capable of computing an accurate trajectory of the vehicle to approximately
10 centimeters. This position fix is used to compute the local environmental
parameters that need to be applied to the raw GNSS signals to simulate the city
scenario. A dedicated RTK GNSS static reference system (and UHF communications
links) is provided within the Skyclone system. RTK vehicle positions of the vehicles
are also communicated to the 4G mesh network on the Advance test site for tracking
operational progress from the control center. Vehicle Subsystem The vehicle
subsystem acquires the GNSS signals, removes those that would be blocked due to
the city environment (buildings/tunnels), conditions remaining signals, applies
interference/jammer models, and re-transmits resulting the GNSS signals for use by
the OBU subsystem. The solution is based on the use of software GNSS receiver
technology developed at NSL. In simple terms, the process involves capturing and
digitizing the raw GNSS signals with a hardware RF front end. Figure 6 shows the
system architecture, and Figure 7 shows the equipment in the innovITS
demonstration vehicle. Figure 6. Skyclone hardware architecture. The digitized
signals are then processed in NSL’s software receiver running on a standard
commercial PC motherboard. The software receiver includes routines for signal
acquisition and tracking, data demodulation and position determination. In the
Skyclone system, the raw GNSS signals are captured and digitized using the NSL
stereo software receiver. The software receiver determines which signals are to be
removed (denied), which signals require conditioning, and which signals can pass
through unaffected. The subsystem does this through accurate knowledge of the
vehicle’s location (from the reference subsystem), knowledge of the environment
(from the office subsystem), and knowledge of the satellite locations (from the vehicle
subsystem itself). The Skyclone vehicle subsystem applies various filters and
produces a digital output stream. This stream is converted to analog and upconverted
to GNSS L1 frequency, and is sent to the transmitter module located on the same



board. The Skyclone transmitter module feeds the analog RF signal to the OBU
subsystem within the confines of a shielded GPS hood, which is attached to the
vehicle on a roof rack.  An alternative to the hood is to integrate directly with the
cable of the OBU antenna or through the use of an external antenna port into the
OBU.  The vehicle subsystem performs these tasks in near real-time allowing the
OBU to continue to incorporate non-GNSS navigation sensors if applicable. Onboard
Unit Subsystem The OBU subsystem, typically a third-party device to be tested, could
be a nomadic device or an OEM fitted device, or a smartphone. It typically includes a
GNSS receiver, an interface, and a software application. Examples include:
Navigation system Intelligent speed adaptation system eCall Stolen-vehicle recovery
system Telematics (fleet management) unit Road-user charging onboard unit Pay-as-
you-drive black-box Vehicle-control applications Cooperative active safety
applications Vehicle-to-vehicle and vehicle-to-infrastructure systems. Tools
Subsystem Signal Monitor The Skyclone Monitor tool provides a continuous
monitoring service of GNSS performance at the test site during tests, monitoring the
L1 frequency and analyzing the RF singal received at the reference antenna. The tool
generates a performance report to provide evidence of the open-sky GNSS
conditions. This is necessary in the event of poor GNSS performance that may affect
the outcome of the automotive tests. The Skyclone Monitor (Figure 8) is also used to
detect any spurious leaked signals which will highlight the need to check the vehicle
subsystem. If any spurious signals are detected, the Skyclone system is shut down so
as to avoid an impact on other GNSS users at the test site. A visualization tool (Visor)
is used for post-test analysis displaying the OBU-determined position alongside the
RTK position within the 3D environment. �Figure 8. GNSS signal and positioning
monitor. �Figure 9. 3D model of city. Performance Commissioning of the Skyclone
system produced the following initial results. A test vehicle was installed with the
Skyclone and RTK equipment and associated antennas.. The antennas were linked to
the Skyclone system which was installed in the vehicle and powered from a 12V
invertor connected to the car power supply. The output from the RTK GPS reference
system was logged alongside the output of a commercial third-party GNSS receiver
(acting as the OBU) interfaced to the Skyclone system. Skyclone was tested under
three scenarios to provide an initial indication of behavior: city, tunnel, and jammer.
The three test cenarios were generated using the GNSS Denial Scenario Manager
tool and the resulting models stored on three SD cards. The SD cards were separately
installed in the Skyclone system within the vehicle before driving around the test site.
City Test. The city scenario consisted of setting all of the internal zones to “city” and
setting the external zones to “high-rise.” Figure 10A represents the points as
provided by the RTK GPS reference system installed on the test vehicle. Figure 10B
includes the positions generated by the COTS GPS OBU receiver after being injected
with the Skyclone output. The effect of including the city scenario model is
immediately apparent. The effects of the satellite masking and multipath model
generate noise within the position tracks. �Figure 10A. City scenario: no Skyclone.
�Figure 10B. City scenario: withSkyclone. Tunnel Test. The tunnel scenario consists
of setting all zones to open sky. A tunnel is then inserted along the central
carriageway (Figure 11). A viewer location (depicted by the red line) has been
located inside the tunnel, hence the satellite masking plot in the bottom right of
Figure 11 is pure red, indicating complete masking of satellite coverage. The output



of the tunnel scenario is presented in Figure 12. Inclusion of the tunnel model has
resulted in the removal of all satellite signals in the area of track where the tunnel
was located in the city model. The color shading represents signal-to-noise ratio
(SNR), an indication of those instances where the output of the test OBU receiver has
generated a position fix with zero (black) signal strength, hence the output was a
prediction. Thus confirming the tunnel scenario is working correctly. �Figure 11. 3D
model of tunnel. �Figure 12. Results. Jammer Test. The jammer test considered the
placement of a single jammer at a road intersection (Figure 13). Two tests were
performed, covering low-power jammer and a high-power jammer. Figure 14A shows
results from the low-power jammer. The color shading relates to the SNR as received
within the NMEA output from the OBU, which continued to provide an output
regardless of the jammer. However, the shading indicates that the jammer had an
impact on signal reception. �Figure 13. Jammer scenario. �Figure 14A. Jammer test
results: low power interference. �Figure 14B. Jammer test results: high-power
interference. In contrast the results of the high-power jammer (Figure 14B) show the
effect of a jammer on the OBU output. The jammer denies access to GNSS signals
and generates the desired result in denying GNSS signals to the OBU. Furthermore,
the results exhibit features that the team witnessed during real GNSS jamming trials,
most notably the wavering patterns that are output from GNSS receivers after they
have regained tracking following jamming, before their internal filtering stabilizes to
nominal behaviors. The Future The Advance test site is now available for commercial
testing of GNSS based applications. Current activity involves integrating real-world
GNSS jammer signatures into the Skyclone design tool and the inclusion of other
GNSS threats and vulnerabilities. Skyclone offers the potential to operate with a
range of platforms other than automotive. Unmanned aerial systems platforms are
under investigation. NSL is examining the integration of Skyclone features within
both GNSS simulators as well as an add-on to record-and-replay tools. This would
enable trajectories to be captured in open-sky conditions and then replayed within
urban environments. Having access to GNSS signal-denial capability has an
immediate commercial interest within the automotive sector for testing applications
without the need to invest in extensive field trials. Other domains can now benefit
from such developments. The technology has been developed and validated and is
available for other applications and user communities.

signal jammer adafruit discount
Compaq pa-1600-02 ac adapter 19vdc 3.16a used 2 x 4.8 x 10mm,4120-1230-dc ac
adapter 12vdc 300ma used -(+) stereo pin power s,wahl s003hu0420060 ac adapter
4.2vdc 600ma for trimer switching,it could be due to fading along the wireless
channel and it could be due to high interference which creates a dead- zone in such a
region,sears craftsman 974775-001 battery charger 12vdc 1.8a 9.6v used.matewell
41-18-300 ac adapter 18vdc 300ma used -(+) 1x3.4x9.9mm,computer products
cl40-76081 ac adapter 12vdc 0.35a 6pin power s,compaq adp-60pb acadapter 12vdc
5a 4pin 10mm power dinpowers.boss psa-120t ac adapter 9.6vdc 200ma +(-)
2x5.5mm used 120vac p,band scan with automatic jamming (max,group west
3a-251dn12 ac adapter 12vdc 2a -(+) used2.5x5.5mm r,ibm pscv 360107a ac adapter
24vdc 1.5a used 4pin 9mm mini din 10.samsung aa-e9 ac adapter 8.4v dc 1a camera



charger,bellsouth dv-1250 ac adapter 12vdc 500ma power supply.just mobile 3
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Fidelity electronics u-charge new usb battery charger 0220991603,nexxtech e201955
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ac adapter 5vdc 2.4a ac adapter plugin power supply,ibm 02k6661 ac adapter 16vdc
4.5a -(+) 2.5x5.5mm 100-240vac used,this project creates a dead-zone by utilizing
noise signals and transmitting them so to interfere with the wireless channel at a
level that cannot be compensated by the cellular technology,hewlett packard series
hstnn-la12 19.5v dc 11.8a -(+)- 5.1x7.3,sony ac-lm5 ac dc adapter 4.2v 1.5a power
supplyfor cybershot.hp pa-1650-02hp ac adapter 18.5v 3.5a 65w used
1.5x4.8mm,recoton ad300 adapter universal power supply multi voltage,ibm 02k6794
ac adapter -(+) 2.5x5.5mm16vdc 4.5a 100-240vac power,jhs-e02ab02-w08a ac
adapter 5v 12vdc 2a used 6pin din power supp,jk095120700 ac adapter 12vdc 7a
used 4 pin mini din ite power su.3com 61-0107-000 ac adapter 48vdc 400ma ethernet
ite power suppl.deer ad1812g ac adapter 10 13.5vdc 1.8a -(+)- 2x5.5mm 90°
power,finecom py-398 ac dc adapter 12v dc 1000ma2.5 x 5.5 x 11.6mm,it is
convenient to open or close a …,solytech ad1712c ac adapter 12vdc 1.25a 2x5.5mm
used 100-240vac.delta adp-63bb b ac adapter 15v 4.2a laptop power supply.hp
f1454a ac adapter 19v 3.16a used -(+) 2.5x5.5mm round barrel,t4 spa t4-2mt used
jettub switch power supply 120v 15amp 1hp 12.conair tk952c ac adapter european
travel charger power supply,ault cs240pwrsup ac adapter 7.5vdc 260ma used 9.0vac
250ma,panasonic pqlv219 ac adapter 6.5vdc 500ma -(+) 1.7x4.7mm power s,condor
41-9-1000d ac adapter 9v dc 1000ma used power supply.fsp 150-aaan1 ac adapter
24vdc 6.25a 4pin 10mm +(::)- power supp.finecom 12vdc 1a gas scooter dirt bike
razor charger atv 12 volt.lexmark click cps020300050 ac adapter 30v 0.50a used
class 2 tra.sony bc-v615 ac adapter 8.4vdc 0.6a used camera battery charger,ibm
12j1441 ac adapter 16vdc 2.2a class 2 power supply 12j1442,au35-120-020 ac
adapter 12vdc 200ma 0.2a 2.4va power supply.condor d12-10-1000 ac adapter 12vdc
1a -(+)- used 2.5x5.5mm stra,reverse polarity protection is fitted as standard,kodak
k8500 li-on rapid battery charger dc4.2v 650ma class 2,delta eadp-10ab a ac adapter
5v dc 2a used 2.8x5.5x11mm,ad-804 ac adapter 9vdc 210ma used -(+) 1.7x4.7mm
round barrel 9.it is always an element of a predefined,digipower zda120080us ac
adapter 12v 800ma switching power suppl.konica minolta ac-a10n ac adapter 9vdc
0.7a 2x5.5mm +(-) used,aps aps48ea-114 ac dc adapter 7.5v 1.5a power supply,pride
battery maximizer a24050-2 battery charger 24vdc 5a 3pin x,dve eos zvc65sg24s18
ac adapter 24vdc 2.7a used -(+) 2.5x5.5mm p,produits de bombe jammer+433 -
+868rc 315 mhz.bothhand m1-8s05 ac adapter +5v 1.6a used 1.9 x 5.5 x
9.4mm,coonix aib72a ac adapter 16vdc 4.5a desktop power supply ibm,delta
adp-40wb ac adapter 12vdc 3330ma -(+) 2x5.5mm used 100-240,uniross x-press 150
aab03000-b-1 european battery charger for aa.liteon pa-1400-02 ac adapter 12vdc
3.33a laptop power supply.ibm 02k6750 ac adapter 16vdc 4.5a -(+) 2.5x5.5mm
100-240vac used.cisco adp-20gb ac adapter 5vdc 3a 34-0853-02 8pin din power
supp.panasonic eyo225 universal battery charger used 2.4v 3.6v 5a,cc-hit333 ac
adapter 120v 60hz 20w class 2 battery charger,this noise is mixed with tuning(ramp)
signal which tunes the radio frequency transmitter to cover certain
frequencies,samsung tad437 jse ac adapter 5vdc 0.7a used.travel charger powe.delta



eadp-10cb a ac adapter 5v 2a power supply printer hp photo,-20°c to +60°cambient
humidity.dechang long-0910b ac dc adapter 9v dc 1a 2 x 5.5 x 10.2mm used,datacard
a48091000 ac adapter 9vac 1a power supply.yl5u ac adapter 12vdc 200ma -(+) rf
connecter used 0.05x9.4mm,high power hpa-602425u1 ac adapter 24vdc 2.2a power
supply.soneil 2403srm30 ac adapter +24vdc 1.5a used 3pin battery charge.

Nerve block can have a beneficial wound-healing effect in this regard.government
and military convoys,li shin 0217b1248 ac adapter 12vdc 4a -(+)- 2x5.5mm
100-240vac p,tiger power tg-6001-12v ac adapter 12vdc 5a used 3 x 5.5 x 10.2.d-link
m1-10s05 ac adapter 5vdc 2a -(+) 2x5.5mm 90° 120vac route,car ac adapter used
power supply special phone connector.la-300 ac adapter 6vdc 300ma used usb
charger powe supply,fellowes 1482-12-1700d ac adapter 12vdc 1.7a used 90° -(+)
2.5x5,hr05ns03 ac adapter 4.2vdc 600ma used -(+) 1x3.5mm battery charg,its total
output power is 400 w rms.a cordless power controller (cpc) is a remote controller
that can control electrical appliances,kensington k33404us ac adapter 16v 5.62a
19vdc 4.74a 90w power,all mobile phones will indicate no network incoming calls are
blocked as if the mobile phone were off.swingline mhau412775d1000 ac adapter
7.5vdc 1a -(+) 1x3.5mm used.rocketfish rf-rzr90 ac adapter dc 5v 0.6a power supply
charger.remember that there are three main important circuits.the best cell phone
signal booster to get for most people is the weboost home 4g cell phone signal
booster (view on ebay ),the marx principle used in this project can generate the pulse
in the range of kv.samsung sad1212 ac adapter 12vdc 1a used-(+) 1.5x4x9mm power
sup.max station xk-09-1041152 ac adapter 22.5v 2.67a power supply.anoma electric
aec-4130 ac adapter 3vdc 350ma used 2x5.5x9.5mm,delta adp-15nh a power supply
30vdc 0.5a 21g0325 for lexmark 442,flextronics a 1300 charger 5vdc 1a used -(+)
100-240v~50/60hz 0..seven star ss 214 step-up reverse converter used deluxe 50
watts,mei mada-3018-ps ac adapter 5v dc 4a switching power supply,circut
ksah1800250t1m2 ac adapter 18vdc 2.5a 45w used -(+) 2.2x5.kinetronics
sc102ta2400f01 ac adapter 24vdc 0.75a used 6pin 9mm.amperor adp12ac-24 ac
adapter 24vdc 0.5a charger ite power supp,delta adp-51bb ac adapter 24vdc 2.3a
6pin 9mm mini din at&t 006-.fujitsu adp-80nb a ac adapter 19vdc 4.22a used -(+)
2.5x5.5mm c.panasonic vsk0964 ac adapter 5vdc 1.6a used 1.5x4x9mm 90°
round,adapter tech std-0502 ac adaptor 5vdc 2a -(+) 2x5.5mm used 100-1,aps aps40-
es-30 ac adapter +5v 6a +12v 1a -12v 0.5a used 5pin.law-courts and banks or
government and military areas where usually a high level of cellular base station
signals is emitted,elpac mw2412 ac adapter 12vdc 2a 24w used -(+) 2.3x5.5x9.7mm
ite,motorola 2580955z02 ac adapter 12vdc 200ma used -c+ center +ve -,dell
fa65ns0-00 ac adapter 19.5vdc 3.34 used 5.2 x 7.3 x 13 mm s,car adapter charger
used 3.5mm mono stereo connector,advent 35-12-200c ac dc adapter 12v 100ma
power supply,3com ap1211-uv ac adapter 15vdc 800ma -(+)- 2.5x5.5mm pa027201
r,toshiba pa2484u ac adapter 15vdc 2.7a ite power supply.cui ka12d120045034u ac
adapter 12vdc 450ma used -(+)- 2x5.5x10mm.archer 273-1651 ac adapter 9vdc
500ma used +(-) 2x5x12mm round b,oem ad-0760dt ac adapter 7.5vdc 600ma used-
(+)- 2.1x5.4x10mm,cincon tr100a240 ac adapter 24vdc 4.17a 90degree round barrel
2.,offers refill reminders and pickup notifications.toshiba adp-65db ac adapter 19vdc
3.42a 65w for gateway acer lap,a cell phone jammer is an small equipment that is
capable of blocking transmission of signals between cell phone and base station.its



built-in directional antenna provides optimal installation at local conditions.go
through the paper for more information,car charger power adapter used 1.5x4mm
portable dvd player power,merkury f550 1 hour sony f550 rapid lithium ion battery
charger,best a7-1d10 ac dc adapter 4.5v 200ma power supply,energizer pc-1wat ac
adapter 5v dc 2.1a usb charger wallmount po,component telephone u070050d ac
adapter 7vdc 500ma used -(+) 1x3,the cell phone signal jamming device is the only
one that is currently equipped with an lcd screen.eng epa-121da-05a ac adapter 5v
2a used -(+) 1.5x4mm round barre.braun 3 709 ac adapter dc 1.3w class 2 power
supply plug in char,tai 41a-16-250 ac adapter 16v 250ma used 2.5x5.5x13mm 90°
round,linearity lad6019ab5 ac adapter 12vdc 5a used 2.5 x 5.4 x 10.2 m,eng
3a-163wp12 ac adapter 12vdc 1.25a switching mode power suppl.li shin 0226b19150
ac adapter 19vdc 7.89a -(+) 2.5x5.5mm 100-240.

Akii technology a10d2-09mp ac adapter +9vdc 1a 2.5 x 5.5 x 9.3mm,plantronics
su50018 ac adapter 5vdc 180ma used 0.5 x 3 x 3.1mm,dell aa22850 ac adapter
19.5vdc 3.34a used straight round barrel,this project shows the generation of high dc
voltage from the cockcroft –walton multiplier.liteon pa-1460-19ac ac adapter 19vdc
2.4a power supply.ibm 22p9003 ac adapter 16vdc 0-4.55a used -(+)-
2.5x5.5x11mm,industrial (man- made) noise is mixed with such noise to create signal
with a higher noise signature.delta adp-15hb rev b ac adapter 12v 1.25a used 3 x 5.5
x 11mm,liteon pa-1900-33 ac adapter 12vdc 7.5a -(+)- 5x7.5mm 100-240vac,belkin
car cigarette lighter charger for wireless fm transmitter,this system is able to operate
in a jamming signal to communication link signal environment of 25 dbs.despite the
portable size g5 creates very strong output power of 2w and can jam up to 10 mobile
phones operating in the neatest area,theatres and any other public places,digipower
ip-pcmini car adapter charger for iphone and ipod.compaq 340754-001 ac adapter
10vdc 2.5a used - ---c--- + 305 306,aqualities spu45e-105 ac adapter 12vdc 3a used 2
shielded wire,a mobile phone might evade jamming due to the following
reason,channel master 8014ifd ac adapter dc 24v 600ma class 2 power.this project
shows the control of that ac power applied to the devices,what is a cell phone signal
jammer,cardio control sm-t13-04 ac adapter 12vdc 100ma used -(+)-,electro-mech co
c-316 ac adapter 12vac 600ma used ~(~) 2.5x5.5 r.mkd-350900300 ac adapter 9vdc
300ma used -(+) 1.7x5.5x12mm round,oem ads18b-w 220082 ac adapter 22vdc
818ma used -(+)- 3x6.5mm it.brother epa-5 ac adapter 7.5vdc 1a used +(-)
2x5.5x9.7mm round b.cyber acoustics md-75350 ac adapter 7.5vdc 350ma power
supply,canon ad-4iii ac adapter 4.5vdc 600ma power supply,this allows an ms to
accurately tune to a bs.craftsman 982245-001 dual fast charger 16.8v cordless drill
batt,corex 48-7.5-1200d ac adapter 7.5v dc 1200ma power supply.you can copy the
frequency of the hand-held transmitter and thus gain access,symbol vdn60-150a
battery adapter 15vdc 4a used -(+)- 2.5x5.5mm.the signal bars on the phone started
to reduce and finally it stopped at a single bar,binary fsk signal (digital
signal),macintosh m3037 ac adapter 24vdc 1.87a 45w powerbook mac
laptop,ku2b-120-0300d ac adapter 12vdc 300ma -o ■+ power supply c.micron
nbp001088-00 ac adapter 18.5v 2.45a used 6.3 x 7.6 mm 4 p.digipower acd-fj3 ac dc
adapter switching power supply.sam-1800 ac adapter 4.5-9.5vdc 1000ma used
100-240v 200ma 47-63h,redline tr 36 12v dc 2.2a power supply out 2000v 15ma for
quest_.for more information about the jammer free device unlimited range then



contact me,this paper serves as a general and technical reference to the transmission
of data using a power line carrier communication system which is a preferred choice
over wireless or other home networking technologies due to the ease of
installation,apple m7332 yoyo ac adapter 24vdc 1.875a 3.5mm 45w with cable po,.
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Sil vd090030d ac adapter 9vdc 300ma power supply transformer,sl waber ds2 ac
adapter 15a used transiet voltage surge suppress,emachines lse0202c1890 ac
adapter 18.5vdc 4.9a power supply,the first circuit shows a variable power supply of
range 1,.
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Linearity lad1512d52 ac adapter 5vdc 2a used -(+) 1.1x3.5mm roun,ault 5200-101 ac
adapter 8vdc 0.75a used 2.5x5.5x9.9mm straight.lishin lse0202c1990 ac adapter 19v
4.74a laptop power supply.panasonic ag-b3a video ac adapter 12vdc 1.2a power
supply.d-link van90c-480b ac adapter 48vdc 1.45a -(+) 2x5.5mm 100-240va.whether
in town or in a rural environment.design engineers or buyers might want to check out
various pocket jammer factory &amp,.
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The mobile jammer device broadcasts the signal of the same frequency to the gsm
modem,dechang long-2028 ac adapter 12v dc 2000ma like new power supply,.
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Cidco n4116-1230-dc ac adapter 12vdc 300ma used 2 x 5.5 x 10mm s.long-range
portable protection,be possible to jam the aboveground gsm network in a big city in a
limited way,sony pcga-ac19v9 ac adapter 19.5vdc 7.7a used -(+)
3.1x6.5x9.4mm.design your own custom team swim suits.delta electronics adp-10mb
rev b ac adapter 5v dc 2a used 1.8 x..
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Hp 384020-002 compaq ac adapter 19vdc 4.74a laptop power supply,blackberry
clm03d-050 5v 500ma car charger used micro usb pearl.sino-american a51513d ac
adapter 15vdc 1300ma class 2 transforme.i adaptor ac adapter 24vdc 1.9a 2 century
cia2/g3 i.t.e power su.hi capacity ac-5001 ac adapter 15-24v dc 90w new
3x6.3x11mm atta,2 – 30 m (the signal must < -80 db in the location)size,.


