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"... [New Hampshire] state's new GOP House speaker declaring students
'foolish' because they are 'liberal' and 'just vote their feelings.'  The sponsor of
the measure went further in his denunciations of college students, declaring
that they turn out in college towns on Election Day and cancel out other voters,
motivated by a 'dearth of experience and a plethora of the easy
self−confidence that only ignorance and inexperience can produce.'"

−−− Excerpt from a March 10, 2011 Washington Post article on New Hampshire's
GOP House Speaker William O'Brien who wants to pass a law in which out−of−state
college students will have to vote in their own state, instead of New Hampshire.  This
man is a hero!
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Furuno Marine Radar Experiments

Overview

Here are some experiments and operational notes for a Furuno Model FR−360 Mark II marine radar
from 1984.  One major modification was replacing the stock slotted (horizontal) waveguide antenna
system with one which gives a larger vertical beamwidth.  This will allow the radar to better "see"
objects above the horizon (i.e., airplanes).  This is fairly easy to do and can be done using an old
DirecTV satellite dish and a few pieces of surplus WR−90 hardware.

The first part of this project will just be a general overview.  Upcoming articles will cover the radar's
operation in a little more detail, plus there will be some fun radar experiments like jamming or
homebrew radar stealth ideas.  I don't have an operator's manual for this particular Furuno radar,
but here are a few of the parameters I was able to measure or gather from other sources.

This radar operates at around 9.41 GHz (+/− 30 MHz) with a peak RF output power of
approximately 4 kW from its Toshiba 9M302/E3513 X−band pulse magnetron.  The output
frequency will shift slightly over time and when switched between long or short pulses.

The local oscillator and mixer module produces a receive IF frequency of around 40 MHz.  The
receiver circuit uses a µPC595C video IF detector, along with a M5186P video amplifier, to produce
the final "blip" on the radar's display.  I wasn't able to find datasheets for these ICs.

The radar has a Pulse Repetition Frequency (PRF) of approximately 3,360 Hz (short) and 840 Hz
(long).  I believe the pulselength of the long pulse is 0.5 µS and the short pulse is 0.08 µS.  The
maximum (displayed) target range is 36 nautical miles and the minimum range is probably a few
hundred feet.

The display unit CRT uses a standard raster scan (plan−position indication).  The electron beam of
the CRT sweeps from the center of the display towards the edge, then back to the center.  In
addition, this beam is mechanically rotated around the center of the display.  This beam rotating
motor is synchronized to the spinning of the antenna rotation motor.

Furuno FR−360 Main Signal Cable Pin−Out

This is the main cable which connects the display unit to the scanner unit.  The video signal is taken
from a RCA jack on the receiver board and goes to the separate coaxial cable in the inner cable
bundle.  This is the correct pin−out and wire coloring.

Incoming Line to Scanner Unit − Inner Wire Bundle with Video Signal

Terminal Block    Signal Cable
Pin Number        Wire Color           Description
1                 Brown                Trigger (Transmit)
2                 Red                  Gain (IF)
3                 Orange               Sea Clutter Control (STC)
4                 Yellow               Receive Local Oscillator Tuning
5                 Green                −12 VDC
6                 Blue                 Pulselength Selection (Long or Short)
7                 Purple               +300 VDC
12                Shield               Ground
14                White                Bearing Pulses
18                Black                Heading Flash
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Incoming Line to Scanner Unit − Main Wire Bundle

Terminal Block    Signal Cable
Pin Number        Wire Color           Description
8 & 10            Yellow/Black         Magnetron Heater Hot (+) with 1 µF to Ground
9 & 11            White/Brown          Magnetron Heater Cold (−) with 1 µF to Ground 
12                Red                  Ground
13                Orange               Ground
15                Green                +12 VDC
16                Blue                 Motor (+12V)
17                Purple               Motor (−12V)
20                Black (to Lid)       Ground

Stock Furuno FR−360 main signal cable which connects the scanner unit to the display unit.

Note the two wire bundles and the coaxial cable for the video output.  The system uses a common
ground between the two shields.

These signal cables are outrageously priced new, but there is really no reason why you can't make
your own.

Just be sure all the wires are well shielded and share a common ground.  The video signal can be
run via an external piece of RG−6 coax.
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Pictures & Construction Notes

Furuno Model FR−360 Mark II scanner unit wiring as I receive it.

Note several wires not properly connected, so use these initial pictures for reference only!

The system shares a common ground with the signal cable's shield.  There are a few ground
"jumper" wires, which makes the cabling look messy.

Pin 1 on the terminal block is on the upper−right.  Pin 10 is on the lower−right.  Pin 11 is on the
lower−left.  Pin 20 is on the upper−left.  Pin 19 was unused.
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Alternate view.

There are two 1 µF/250V non−polarized capacitors to ground (those gray things) across the
magnetron's heater (filament) connections.

The signal cable come up through the bottom of the scanner unit.  The signal cable contains two
wire bundles and a coaxial cable with a RCA plug for the video signal.  The two cable bundles share
a common ground via the shield.
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Terminal block pins 1 through 10.

Incoming signals from the signal cable are on the bottom connections of the terminal block.
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Terminal block pins 11 through 20.

Pins 12, 13, and 20 are a common ground.

Incoming signals from the signal cable are on the bottom connections of the terminal block.
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Wire connections to the cover of the scanner unit.

The large black wire is a common ground which connects to pin 20 on the terminal block.
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View of the Toshiba 9M302/E3513 X−band pulse magnetron.

This magnetron's output frequency is around 9.41 GHz.  It uses a standard WR−90 flange and is
connected to port 1 on the output circulator.

The Pulse−Forming Network (PFN) is on circuit board to the lower−right.  The relay switches
between long and short pulses.

The pulse transformer is off to the far−right, labeled RT−3072−1.  This converts the +300 VDC on
the PFN into an approximate −3.7 kV pulse for the magnetron.
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Closeup picture of the pulse magnetron, pulse−forming network, and the pulse transformer.
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Alternate view of the pulse−forming network and the pulse transformer.

The GREEN wire on the magnetron is for the heater (filament) and the YELLOW wire is heater and
cathode.
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View of the local oscillator and mixer assembly, labeled RU−3684.

I don't have a schematic for this module, but it contains a variable local oscillator to produce a final
IF frequency of around 40 MHz.  This module has a +5 VDC to +35 VDC tuning voltage to
compensate for slight frequency changes to the magnetron as it ages.

This local oscillator module has a "monitor" output, but I'm not sure what that is used for.

A passive diode limiter, labeled S−LX5B(S), precedes this module to protect it from being damaged
by the high power magnetron pulses which get past the output circulator.

The output circulator is labeled FCX−62.  Its port 3 goes to the receive circuits and port 2 is
connected to the main antenna output.
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Overview of the antenna mount rotation motor.

This motor operates off +/− 12 VDC (a total of 24 volts) and spins at around 24 rpm.

An optocoupler provides a bearing pulse signal to step the display rotation motor and a magnetic
reed switch provides the heading flash signal.
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Antenna mounting plate from the stock Furuno antenna system.

The brass probe is a 1/4 wavelength antenna and will stay stationary as the mounting plate rotates
around it.

The antenna as I received it was smashed, so I ripped it apart before taking a picture of it, but this is
the only part you'll need from the stock antenna.
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Closeup of the brass antenna probe.

The tube surrounding this probe is about 0.5−inches in diameter.

The brass probe is essentially a center conductor in a piece of hardline coax.
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Bottom of the rotating antenna plate.

The WR−90 flanges interlock and will stay stationary while the plate rotates around it.
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A surplus Waveline Type 564 2 watt, 50 ohm termination load with a WR−90 flange.

We'll use this to couple the output from the 1/4 wavelength brass probe antenna into something
more usable.

The ferrite load will need to be removed.
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Drilling the coupling hole for the 1/4 wavelength brass probe.

Drill a 1/2−inch diameter hole 11 millimeters from the closed end of the waveguide.

Because this waveguide will need to rotate around the 1/4 wavelength brass probe, and the little
flange which surrounds it, slightly widen the drilled hole using a deburring tool.

You want the waveguide to spin freely around that round flange but still be fairly RF tight.
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Example of how this new waveguide piece should fit around the 1/4 wavelength brass probe
antenna.
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To secure the waveguide to the rotating plate, we'll use a 1−inch copper pipe hanger clamp and
some 3/8"−16 hardware.
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Secure the waveguide as shown using the 1−inch copper pipe hanger clamp.  Be sure it is level.

The hole for the main 3/8"−16 bolt should be countersunk.

I added two extra #10−24 Kep nuts on the 1−inch copper pipe clamp.  This is a fairly critical
connection, and will be under a bit of stress, so take your time and do a good job.  Secure the
3/8"−16 hardware with a few drops of Loctite.

Also add a bit of grease along the area where the waveguide rotates around the probe hardware.
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Complete view showing the 1/4 wavelength brass probe antenna inside the new waveguide.

I added a #6−32 brass screw to cover the hole in the waveguide originally used to mount the ferrite
load.

The output RF polarization will be vertical.
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I mounted the scanner unit of the radar to large piece of scrap plastic.

This makes working on the radar much easier when then hinged cover is opened up.
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Internal view of the scanner unit showing the correct internal wiring..
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To mount the new parabolic dish antenna, make a simple aluminum frame using some 1−inch
square tube and bar stock.

The two square tubes are 12−inches in length and are attached to the rotating plate with 3/8"−16
hardware.

Some black foam washers were added to help cover up the bearing assembly in the rotating plate.
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To save weight, the support structure for the new parabolic dish antenna will be made from 1−inch
diameter PVC pipe.

Bolt two 1−inch PVC end caps to the center of the support bars as shown above.  Secure them
using a fender washer inside the end cap and some 1/4"−20 hardware.
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Support structure for the new parabolic dish antenna made from standard 1−inch diameter PVC
pipe.

The two support legs on the sides are 12−inches long.

The two little horizontal legs are 4.25−inches long.

There is a 1−inch to 1.25−inch PVC adapter on the tee connector (and a short little vertical riser) as
the DirecTV dish mounting hardware needs a 1.25−inch diameter mounting pipe for proper
attachment.

61



Test setup showing the DirecTV dish mounting hardware attached to the short piece of 1.25−inch
PVC pipe.

Try to keep the overall rotating structure weight as low as possible, but make sure the parabolic dish
doesn't have any "wobble" as it rotates.
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A handy option is to make a quick disconnect for the main signal cable.

This was made from a scrap piece of PC board which already had a nice edge connector.

A BNC jack was added for the video output signal from the scanner unit.
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A four−foot piece of CG−179A/U flexible waveguide with WR−90 flanges connects the output from
the new wavguide section we just made to the feed horn antenna.

The horn antenna is from the 10 GHz Gunnplexer used in a Solfan motion alarm.

The small f/D ratio (approximately 0.3) of DirecTV dishes means that the feed horn (and focal
distance) can be quite critical, but use whatever you can find (or make) and then fiddle with it
afterwards.
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Constructing an usable feed horn mounting assembly.

This probably the hardest part of this project and can be quite critical.

We'll be using an old DirecTV low−noise block converter cut in half to provide the proper angle for
the feed horn.  An aluminum plate will need to be added to the dish's feed arm to extend the length
a bit.

A piece of aluminum angle will provide the final mounting bracket for the flexible waveguide and
feed horn at the proper focal point for the dish.

Try to eye everything up ahead of time so you know what it is all suppose to look like.
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Overview of the modified DirecTV feed arm and feed horn mounting hardware.

The flexible waveguide is secured using a ground clamp attached to the little piece of aluminum
angle stock.

The was all done empirically, but will work if you take your time and are careful during
construction.  The final focal point should be just inside the feed horn.
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Alternate view with a better showing of the cut down DirecTV low−noise block converter.
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Rear view showing the aluminum angle stock and the ground clamp attachment.
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Experimental GBPPR tactical battlefield and air surveillance radar in operation.

You may need to fiddle with the elevation angle a bit during operation for better coverage of the
area you want to monitor.  The offset feed kinds messes with you...

The flexible waveguide is a little too long, so it's secured to the dish feed arm using some tape.

A piece of polystyrene should be placed over the feed horn to weatherproof it a bit.

You can't legally use marine radar frequencies on land, but Obama can't legally be president − so it
all works out...
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As the magnetron ages, its output frequency will shift a little.

To compensate for this, there is an adjustment for tweaking the main local oscillator tuning
frequency.  This is the potentiometer shown above and is located inside the display unit.  It can be
adjusted between +5V and +35V.  The main tuning knob on the display unit is mostly for use as fine
tune control.
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Example of a DirecTV SlimLine dish.

Dishes of these "orange peel" style are ideal for radar use as they have a narrow horizontal
beamwidth and larger vertical beamwidth.
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ARRL UHF/Microwave Projects Manual − Volume 2

Template for a 10 GHz horn antenna for use with DirecTV−style parabolic dishes.
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Furuno FR−240/FR−360 Schematics

Display Unit (1 of 3)
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Furuno FR−240/FR−360 Schematics

Display Unit (2 of 3)
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Furuno FR−240/FR−360 Schematics

Display Unit (3 of 3)
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Furuno FR−240/FR−360 Schematics

Scanner Unit (1 of 3)
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Furuno FR−240/FR−360 Schematics

Scanner Unit (2 of 3)
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Furuno FR−240/FR−360 Schematics

Scanner Unit (3 of 3)
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Furuno FR−240/FR−360 Schematics
Display Unit − Location of Preset Controls and Test Points
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Furuno FR−240/FR−360 Schematics
Adjustment at Installation
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Radiation Detection Circuits
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Radiation Detection Circuits
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Bonus
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End of Issue #83

Any Questions?

Editorial and Rants

"Change" comes to Dayton, Ohio!

City Agrees to Lower Test Scores for Police Exam

March 10, 2011 − From: www.daytondailynews.com

By Lucas Sullivan

DAYTON −− The city's Civil Service Board and the U.S. Department of Justice have agreed
on a lower passing score for the police recruit exam after it was rejected because not
enough blacks passed the exam.

The city lowered both written exams a combined 15 points that resulted in 258 more people passing
the exam, according to a statement released Thursday by Civil Service officials.  The agreement
allows the city to immediately resume its plans to hire police and firefighters.

The original passing scores determined by Civil Service required candidates to answer 57 of 86 (66
percent) questions correctly on one portion and 73 of 102 (72 percent) on the other.  The lowered
benchmark requires candidates to answer 50 of 86 (58 percent) questions correctly and 64 of 102
(63 percent) of questions on the other.

A total of 748 people passed the exam under the new benchmarks.  It is unclear the demographics
of those who passed.

The passing candidates will undergo preliminary background checks and, once that hurdle is
cleared, will be subject to an oral interview.  Those dates have not been determined.

The Justice Department's rejection of the passing scores last month delayed the city's firefighter's
exam that was slated for April 2.  A makeup date has yet to be set for the exam.

The city said it wants to put new hires on the street in both police and fire departments by next year
to replace dozens of retirees that have left public safety forces near all−time lows.
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Silly goyim!  Only the private and unconstitutional "Federal" Reserve can create
money with no real value!

Liberty Dollar Creator Convicted in Federal Court

March 19, 2011 − From: www.citizen−times.com

By Clarke Morrison

The leader of a group that marketed a fake currency called Liberty Dollars in the Asheville area and
elsewhere has been found guilty by a federal jury of conspiracy against the government in a case of
domestic terrorism.

Bernard von NotHaus was convicted Friday at the conclusion of an eight−day trial in U.S. District
Court in Statesville.  The jury deliberated less than two hours, according to the Department of
Justice.

Charges remain pending against William Kevin Innes, an Asheville man who authorities said
recruited merchants in Western North Carolina willing to accept the barter currency, according to
court records.  Innes was indicted along with von NotHaus in 2009.

Attempts to undermine the legitimate currency of this country are simply a unique form of
domestic terrorism, U.S. Attorney Anne Tompkins said.  While these forms of
anti−government activities do not involve violence, they are every bit as insidious and
represent a clear and present danger to the economic stability of this country.

The case was investigated by the FBI, Buncombe County Sheriffs Office and U.S. Secret Service
with help from the U.S. Mint.

We are determined to meet these threats through infiltration, disruption and dismantling of
organizations which seek to challenge the legitimacy of our democratic form of government,
Tompkins said.

von NotHaus, 67, faces up to 25 years in prison during sentencing, which hasnt been
scheduled.  The government also is seeking the forfeiture of about 16,000 pounds of Liberty Dollar
coins and precious metals valued at nearly $7 million.

According to court documents, von NotHaus founded the National Organization for the Repeal of
the Federal Reserve and Internal Revenue Code in Evansville, Ind., in 1998, and developed the
Liberty Dollar.  He touted the silver medallions as an inflation−proof alternative to official currency.

The coins were marked with the dollar sign, the words dollar, USA, Liberty, Trust in God (instead of
In God We Trust) and other features associated with legitimate U.S. coins.

A 2007 affidavit said more than 70 businesses in the Asheville area agreed to accept the Liberty
Dollar.  Innes held the title of North Carolina regional currency officer and was one of three
members of the groups executive committee, an indictment states.

The charges against Innes include passing coins resembling genuine U.S. coins and intended for
use as money, mail fraud and possession Liberty Dollar coins with intent to defraud.  Authorities
said when he was arrested that he faces up to 45 years in prison.
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Despite warnings from the federal government, Innes told the Citizen−Times in 2006 that Liberty
Dollars were legal.

One of the first things I did when I started this in Asheville was to go to the police and tell them what
I was doing, he said.

Federal agents raided von NotHaus company headquarters in 2007 and seized documents and
precious metals.  A private mint in Coeur d'Alene, Idaho, that produced the coins was raided the
same day.  Congress has exclusive power to coin money in the U.S. and to regulate its value,
according to the Treasury Department.
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From: www.reuters.com/article/slideshow/idUSTRE71G0A620110223#a=5

Note the caption for this slide says these protesters were recently killed, but if you look closely in the
upper left−hand corner of the sign, you'll notice it says "1996/6/29" or June 29, 1996.  This was
really from a memorial commemorating the victims of the massacre at the Abu Salim prison.

Additional information at: truthfrequencynews.com/?p=451

"In December 2008, Libyan authorities started informing the families of the 1,200 prisoners killed on
June 29, 1996, in Tripoli's Abu Salim prison of the death of their relatives, by issuing death
certificates (without specifying the cause of death, in many cases).  This followed the June and
September 2008 decisions by the North Benghazi Court ordering the government to reveal the fate
of those who had died.  The Libyan authorities have offered compensation of 200,000 dinars
(US$162,000) to families who agree to relinquish all legal claims, but most of the victims' families in
Benghazi have refused to accept compensation on those terms and continue to call for disclosure of
what occurred on the day of the killings and criminal accountability for those responsible.  The
authorities have not made public any account of the events or held anyone responsible.  On
September 6, 2009, the acting secretary of defense established a seven−judge investigation panel,
headed by a former military tribunal judge, to conduct an investigation."
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MSNBC ran a "news" story saying this verbal attack never happened...

Wisconsin Rep. Gordon Hintz Apologizes for 'Outburst' on Assembly Floor

March 1, 2011 − From: www.greenbaypressgazette.com

By Patricia Wolff

An Oshkosh legislator issued a second public apology in as many weeks on Monday, the latest for
comments he made on the floor of the Assembly following a vote on a contentious budget repair bill.

Rep. Gordon Hintz, D−Oshkosh, called Rep. Michelle Litjens, R−Winneconne, on Monday
morning to apologize for his comments that Litjens described as containing an obscenity
and the words "you're dead."

Last week, Hintz accepted responsibility for being issued an ordinance violation for visiting a
massage parlor in Appleton that was the subject of a prostitution sting.

Litjens said she did not want the incident to become public, but confirmed it after other Assembly
representatives contacted a Milwaukee conservative talk show host who commented on the issue
on the air on Monday.

Hintz would not confirm his exact comments and referred to them merely as an "outburst" that
occurred over shock at the way Republicans broke procedural rules for the Assembly early Friday
morning by not calling for a vote to end the debate.  When the vote was taken Democrats were
caught off guard and many did not cast their ballots.

"I believe my response was shock.  The only way they were going to pass this bill was by ignoring
and shredding rules of the Assembly," Hintz said.  "I apologized (Monday) when I learned my
comments may have been taken personally by someone."

Litjens, who said she did not take Hintz's comments personally, believed he was directing it to all
Republicans because they voted to move the bill ahead.

"I was the closest one," she said.

She accepted his apology but turned to Assembly leadership to request that Hintz be disciplined.

"Everyone was exhausted.  We were on the floor for 58 hours.  (But) there is still no excuse for his
comment," Litjens said.  "We should be able to civilly discuss issues we are passionate about
without feeling threatened."

Assembly Speaker Jeff Fitzgerald was not available to comment Monday.  An aide said Fitzgerald
called Minority Leader Peter Barca, D−Kenosha, on Monday to ask how he wished to proceed on
the Hintz comments as well as an incident in which Rep. Chris Danou, D− Trempealeau, is accused
of throwing an object that hit a Republican on the other side of the aisle.

Hintz's other apology came Feb. 21, after he was issued a citation for sexual misconduct in
connection with a prostitution sting in Appleton at the Heavenly Touch Massage Parlor.  Appleton
police have offered few details about Hintz's involvement.  The Democrat, who was elected to a
third term in November, issued a statement in which he took "full responsibility for his actions" but
has not said what those action were.  In an interview Monday, he declined to comment on the case.
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"My legal counsel has said because this is a pending investigation I'm not allowed to speak on the
case," Hintz said.

Hintz, 37, was cited under a city sexual misconduct ordinance on Feb. 11, and is scheduled to
appear April 27 in front of an Outagamie County court commissioner.

He said he is not certain what misconduct he is accused of.  Records indicate Hintz was cited for
violating an Appleton city ordinance against touching or offering to touch sexual parts.

Police searched Heavenly Touch Massage Parlor and a nearby residence on Jan. 28. Investigators
had staked out the properties for several days after receiving a tip that illegal activity was taking
place at the home.  The raid netted six arrests, and police seized a vehicle and other property.  Four
women were booked into Outagamie County jail and two other women were arrested but not jailed.

Reporters tried to reach Hintz numerous times last week for comment.  Hintz said he did not return
multiple phone calls on the advice of his attorney.
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