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Air-to-Air Refuleing
Nearly 80 years ago, the idea of refueling aircraft in flight was born. And,
in this relatively short period of time, aviation refueling moved from the
age of dare devils and barnstormers to the routine refueling of all types of
aircraft. Here’s a brief History of Ariel Refueling and the frequencies
used.

The BC245XLT TrunkTracker II
The new Bearcat Trunktracker II. An updated version of the first
trunking scanners from Uniden. Here’s an in-depth review that tells it
like it is, and it is good.

Three New Scanners From Uniden.
Uniden America Corporation, a leading manufacturer of wireless
electronics, has announced the Introduction of the first radio scanners
to include a built-in AM/FM radio and alarm clock. In addition,
scanners in Uniden’s new line feature a weather alert system, including
a regional alert piroviding information specific to
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B-2 refueled by a KC-10A

A B-2 Spirit assigned to the 509th
Bomb Wing, Whiteman AFB, MO., is
refueled by a KC-10A Extender.

(U.S. Air Force photo by Tecnical
Sgt. Chuck Reger)
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  From WTMUCKLOW@aol.com

 Could you help me locate the programming soft-
ware and instructions for a  Uniden MR8100
scanner?
 Thanks

 Bill Mucklow
Wow Bill. That's a tough one. However, I do have
an answer for you. Try the following link to see if
you find what you are looking for.
 http://www.wyattphoto.com/mr8100.htm

    From JOELMO3@prodigy.net

 Hello Bob,
 I am not a newbie but sort of.... I am looking for a
list of frequencies in my area that is going to go to
the TRUNKED system (800mhz) soon.... How and
where might I find a list that would have these? For
example, my local police as I heard about a year
and a half ago, they (my local police) were going to
be trunking soon....
  Thank you for your time and effort for me. I live in
Champaign, Illinois.

Well the only thing I could find was three fre-
quencies in the FCC server. It should be noted
that trunking frequencies are usually issued in
blocks of five. The three that I found are
857.4625, 858.4625 and 859.4625. You should
also watch 856.4625 and 859.4625. The links
listed below are the only ones I could find for
your area that had frequency information.

 http://www.prairienet.org/community/ham/
a__newsc
 http://www.creditime.com/il.html
 http://www.frontiernet.net/~shoop/scan/

E-Mail
From our Reader

illinois.htm
 http://www.prairienet.org/municipal/metcad/
Scanner/metfreq.htm

 From: The Gnagy's mailto:gnagy@tusco.net

 Do you have a magazine that you can send me?

No. It is only available on the Internet. If I was
to mail it out I would have to charge for it and I
have no wish to get back into that form of
publishing.

 Hello,
 Your site is great and well organized; it's very
informative and dynamic.
 However, I was hoping you could help me. I have
been trying to get the local news media frequencies
for central Florida. Such as Channel 13 (FOX
affiliate), Channel 8 and 9/10, etc and so far I have
come up empty. I have found newspaper and
common reporter channels but nothing connected to
the major news teams. Especially the helicopter
media teams, though they use the regular aviation
and microwave for their broadcasts I have been
unable to locate any of their own assigned radio
frequencies. Can you help?
 Thanks,
 Mking

Search between 450.025 to 450.975 MHz, also,
455.025 to 455.975. Most radio and TV stations
have their mobile to base communications in
these areas.
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 From: cbvrs@blueskyweb.com

 I just received my late Fathers scanner, which is an
older Model 220. I've talked to Uniden for a
operators manual but they said they no longer print
it. So, I'm just checking the net to see if someone
might have a copy that they could copy and send it
to me. I will gladly pay copying and mailing fees.
Thanks for your time.

 Butch

I can't help. Maybe one of our readers can.

melie@cybertours.com

 Dear Bob,
 I read your editorial about other things to listen to
besides trunking and digital systems with interest.
You are right, however, when one's local police
dept. goes digital, it is a large part of interesting
traffic that disappears. Our PD went Astro digital
approximately a year and a half ago and I am
determined to monitor them again. I have written to
several of the officers on the force that I am friends
with and they all tell me to buy a Saber and they will
help program it for me. So, the search is on for a
good deal on a Saber. If you have any thoughts,
advice or comments please email me.
 Thanks and regards,
 Mark Elie
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I'm Sorry
  I don't usually use my column to make excuses, but I
would like to put forth a few issues about U.S. Scan-
ner Online. First let me express my regret for being
late again. There is so much to do and so little time to
do it in.

  Next, U.S. Scanner Online is a free publication and
it has no income. I pay all of the bills out of my normal
income. Bills? What Bills? Well how about the server
that it resides on. My Internet Provider owns this com-
puter and he don't do anything for free. How about
the registration of the domain name? I had to pay for
that also.

  At this time U.S. Scanner Online has no advertisers.
I know there are three full-page ads in U.S. Scanner
Online but if you look at the bottom of the page you
will note that it says they are FREE ads. I put them in
to see how they would work. I let the companies in-
volved know that they are there and hopefully when I
feel USSO is ready to provide a useful advertising
platform for them they will place their ads with us.

  By the way. Have you purchased any of the prod-
ucts that are advertised in USSO? If the answer is yes
did you let the company know you saw the ad in
USSO? They have no other way to tell that their ad-
vertising is working, and if they don't know, then they
will not be so willing to place an ad with in USSO
when the time comes.

  Why have advertisers anyway? Well let's see, If we
have advertisers paying us then we can buy more space
on the server. If we have more room on the server
then we can make a bigger magazine each month. In
order to have a bigger magazine we need more input,
so that the money we get from the advertisers can go
to purchasing articles of interest to you. We would
also be able to pay monthly column editors for doing a
column each month.

Hopefully it would eventually get to the point that I

would be able to quit both of my jobs and put all of
my time into USSO, there by making it grow some
more.

  As you can see, while it is free, it's not without cost.
Those of you that have followed my efforts over the
years know I refuse to let it die. One way or another I
will keep it going. I have never been able to make a
living out of U.S. Scanner but maybe some day I will.
There has always been a small group of friends in the
background that have helped and gave me encour-
agement and to them I owe more then I can ever say.

  There were some that were hurt when U.S. Scanner
News went under. To them I can only offer my apolo-
gies. I made a mistake when I sold U.S. Scanner
News to Mr. Gilbert. I was only the editor and had no
say about who was given what. However, as soon as
I came to the conclusion that he was not doing what
he told me he was, I split too. Well there's not much
that can be done about it now. I am still trying to put it
behind me and moving forward as best I can.

  Time to get down off of my soapbox (again) and get
going with this issue of USSO. I hope you enjoy it and
please let the advertisers know you saw it in the pages-
be an ad or a favorable review-of U.S. Scanner Online.

   Bob

 Until next month happy scanning, while you can.

Editor Comments
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August 1989 - Volume 2, Number 8
The cover of this issue sported a photograph of Southern Pacific's
4449. This Engine is owned by the city of Portland, Oregon. You
have probably seen it in the movie "Tough Guys" and as the "Free-
dom Train" during our Nation's Bi-Centennial year. It is still used
every year for excursion around the West Coast.

  In this issue we had an article about scanner tips that the manuals
didn't cover.  There was an article on TV Sound, Aircraft Enroute
(company) Frequencies and frequencies used by airlines around
the airport. There was also a copy of our allocation table and our
experiences at back-to-back airshows.

August 1990 - Volume 3 Number 8
 On this cover is an
U.S. Navy Blue An-
gels radio technician
checking their air-to-
ground radio before

the Blues performance. While not impressive, to look at it is
functional. The cart contains three radios, to his right and on
his left are P.A. amplifiers.

 We did an article on Metro West and some of their products in
this issue. There was
a map of the United
States that showed
the Pilot to Metro sta-
tion for military
weather information,
a book review on Fre-
quency Assignment
Master File and the frequencies used by the FBI nation wide.

August, 1991 - Volume 4, Number 8
 The photo used on this cover is one of my favorites; however, the
black and white cover doesn't do it justice. It is a Burlington North-
ern Engine reflecting in a puddle of water in Camas, Oregon. This
is another one of John Sodini's shots.

 This issue had a story on the Enhanced Specialized Mobile Radio
System, which was relatively new at the time. Gordon West did a

History of U.S. Scanner
 for the month of August
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story on Hawaii Beacons for us and Dave Jones gave us one on the
AR2500

from AOR. We also had a review on the Lakeview D-16 Discone
Antenna, which did better then we thought it would.

August September 1992 - Volume 5, Number 7
 A Delta DC-10 feeling for the ground framed by the new commu-
nications towers at Portland International Airport was our cover
for this issue.

 We did a review of the Radio Shack PRO-43 hand held scanner
in this edition along with restoring certain 800 MHz frequencies
that were blocked at the factory. In this issue we covered the VHF
Aircraft Allocations,
Publications of Interest
and getting started in

Ham Radio.

August 1995 - Volume 8, Number 8
  Another shot of SP's 4449 as it stopped on one if it's many excur-
sions. Two of the crewman are greasing one of the pins in the con-
necting rods between drive wheels. If you notice the size of the
wheels, this engine was obviously built for speed. I have been be-
side it on I-5 pacing it at 70 MPH and at that speed there is a lot of
rattling and banging which makes you wonder if it isn't coming apart.

 There were 18 articles in this issue, some of which were Railroad
Monitoring, Space Communications, Antenna Spotting, getting el-

evator Music on you
Scanner and an in-
depth look at the U.S.
Immigration and Natu-
ralization Service.

August 1996 - Volume 9, Number 8
 There's one heck of a lot of hot air, many have said that about us
Also, lifting this balloon in to the sky. If you ever get a chance to
ride in one, do it, it's something you will never forget.

 We had a story on the Albuquerque Balloon Fiesta in this issue.
We also told you how to upgrade your scanner, how to find fire
departments on the World Wide Web. A guide on finding Federal
Frequencies and a look at Lake Mead.
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 The Trunk Tracker II
by R.L. Simonson

 The new Bearcat Trunktracker  II. An updated ver-
sion of the first trunking scanners from Uniden. The
Uniden Trunktracker has been improved with the intro-
duction of the Trunktracker II. While Uniden has not
been known for improving a current model - or even
listening to what the hobbyist would like to see in the
way of features - this time they have evidently done both.
The BC245XLT has an assuredly large WOW factor.

 While it looks and feels the same as the "old"
Trunktracker, it is much more. There's a list of changes
as long as your arm and, get this, every one of them is an
improvement! The BC245XLT Trunktracker II will also
track Motorola Type I and II systems, as well as GE/
Erricson''s EDACS trunked systems. While the ability
to trunk the GE/Erricson system is not a big plus in my
area (all Motorola systems - and Nextel!) it will undoubt-
edly open up listening possibilities in other areas of the
country that have a lot of GE/Erricson systems.

 But - it doesn't stop there! You can now monitor more
than one trunked system at a time. WHAT? Yep, that's
right! More than one system at a time. Not only that, you
can mix or match the systems as you wish. In other words,
you can put a Motorola system in one bank and a GE/
Erricson system in another and link them together. Wow!

 It gets even better. The BC245XLT will also scan conventional frequencies at the same time it scans trunked
systems. In other words, you can program your favorite trunk in a bank while also programming your favorite
conventional frequencies in the same, or another bank and it will scan all of them. You can even scan a trunked
system, conventional frequencies, and another trunked system at the same time. Another Wow!

 But there's even more. The Trunktracker II will also track - get this - VHF, UHF, 800 and 900 MHz trunked
systems. You, of course, can once again mix and match as you wish. Now you will be able to listen to that U.S.
Government UHF trunked system in your area. Just think, you can scan your public safety trunk, the feds on
their UHF trunk, the state police on their conventional frequencies, jump to the local security company on the
new 935 MHz trunked system and while you are at it, check the traffic at the airport control tower. This is not
too practical because of the time it would take for the Trunktracker to work it's way through all of the systems
but, if you wanted to, you could.

 I have probably overloaded your mind with all of these features, so take a breather and we will get into more
of the improvements later. More? Yes, a lot more. But first I would like to deal with the similarities between the
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Trunktracker I and Trunktracker II.

 When you unpack the Trunktracker II and go through the inventory of parts, the first thing you will notice is
that there is only one battery. Unlike the Trunktracker I, the Trunktracker II only gives you one battery, and no
battery holder for the second battery. There is a wall charger that plugs into the radio (and the wall) for
recharging the battery. If you have a BC235XLT Trunktracker I, you will now have three batteries and the
battery holder to boot which should keep your cells charged with no problem.

 At first glance, the radios appear to be identical. Upon closer examination you will note several differences.
Over the "E" (Enter) key you will notice the word "REMOTE." The "LOCK" function has been moved to the
"DLY" (Delay) key. There is now a "ATT" (attenuator) function over the "." (decimal) key. On the right side of
the scanner you will notice that there is an attached rubber cover that says "REMOTE." Other than that, there
seems to be no other visible changes.

 The owner's manual is noticeably larger with the Trunktracker II manual having 84 pages compared to the
Trunktracker I manual which had 59 pages, in order no doubt to cover all of the new features. I find it to be
well written and if you pay attention to what it says, you will have no problem learning how to use the scanner.

 There is so much that has changed between the Trunktracker I and II! The first thing to do is plug it in and
charge the batteries. The wall adapter supplied with the unit is more than ample to charge the batteries and run
the scanner at the same time. According to the back of the box the battery will run the scanner for 12 hours. I
am sure that this will depend on your style of scanning. I would expect about 8 hours on a busy system and if
you use the backlight it will be even less.

 I have heard people say that there are no trunked systems of interest in their area, so why buy one? It must be
remembered that the BC245XLT is first, a very good conventional scanner. It searches and scans just like any
other scanneras well as having all of the functions that you would expect to find in a top of the line scanner such
as service search, data skip, priority, delay and attenuation. This product is very reasonable priced. I have seen
it on the internet for as low as $209, plus shipping. which is a very good price considering all of the features the
BC245XLT has.

 My BC235XLT Trunktracker I had became my day-to-day, kick-around scanner which I take everywhere.
I went on a trip recently to Ocean Shores, on the Pacific Coast of Washington State, where I used it to do all
of my monitoring. There were no 800 MHz public safety trunked systems in the area so I used it as a conven-
tional scanner. Since I didn't bring my local frequency guide with me I had to depend on my Trunktracker to
find frequencies to monitor.

 This is where the service search came in handy. I first used the police service search to pin down the local
police frequencies, after which I checked for fire and then the marine band to find which frequencies the Coast
Guard was using. It wasn't too long before I had a long list of local frequencies to listen to.

 The service search on the Trunktracker works quite well. With a step rate of 100 channels per-second, it
covers a lot of ground very fast. One of the complaints about the service search is that it contains a lot of
frequencies that are of no use. If you use it the way it was intended it does a good job which is only for finding
active frequencies. On the down side, many of the frequencies included in the service search will have other
things on them that are of no interest and just get in the way. Uniden realized this and has given you the ability
to lock out bothersome frequencies; however, you can only lock out 20 frequencies. They have added rail-
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road to the service search, with a nice twist in that
when the scanner stops on a railroad frequency the
display will alternate between the frequency and the
railroad channel number. The Marine Band also works
the same way. This is a nice feature that no other scanner
has and is quite useful.

 The BC245XLT receives four frequency ranges
which are 29 to 54 MHz, 108 to 174 MHz, 406 to
512 MHz and 806 to 956 MHz. The protected cellu-
lar frequencies are removed from the 800 MHz band.
and 29 to 174 MHz is searched at 5 kHz steps ex-
cept for the aircraft band which is searched at 12.5
MHz steps. The 406 to 956 MHz band is covered in
12.5 kHz steps, also.

 It's about time to cover some more of the improve-
ments to the Trunktracker II. As I mentioned above,
the Trunktracker II will monitor both Motorola and
GE/Erricson trunked system, and you can monitor up
to 10 trunks at a time, one per bank. It also covers
VHF, UHF, 800 900 MHz trunked systems and con-
ventional frequencies at the same time.

  There is a RS232C computer port on the right side
that will allow you to program and control the scan-
ner. I used it to program my local trunked system uti-
lizing a simple program that I wrote. The control com-

The communications cord attached to the
BC245XLT. This cord come with the
Trunktracker  II at no extra cost.

mands are the same as those used by the BC895XLT,
as near as I could determine. I tested this by using the
Trunktracker II with the trunker program available on
the net, with it set to control the BC895XLT and it
worked fine.

  The cable for communicating with a computer is in-
cluded with the Trunktracker. It is a substantial cable
with sturdy plugs on both ends. The end that plugs
into the scanner has a latch to make sure it stays in.
When you remove the plug you must press two but-
tons (one on each side) to release it. Uniden deserves
an A+ for this - it is just one example of how they have
paid attention to details and have tried not to cut cor-
ners.

  There are three modes of operation for the Remote
(RS-232) interface. The SMARTSCAN mode, which
allows you to automatically download frequencies,
fleetmaps and talk groups into the Trunktracker II from
Unidens National Frequency Database. The

A closer look at the plug that attaches to the side
of the Trunktracker . Note the buttons on each
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Trunktracker II is all set up to call their special 900
number (that's right, 900 phone number - a $0.99 per
minute charge) and download automatically into the
Trunktracker II.

 The REMOTE mode, which is used to control the
Trunktracker II is the mode I used to program my
local trunked systems into the Trunktracker II. As I
stated before, it would appear that you can use the
standard control commands for the BC895XLT. I am
sure that not all of them will work, such as the com-
mands for CTCSS since the Trunktracker II doesn't
have this feature.

 Lastly, there is the CLONE mode which will allow
you to copy the frequency data in one BC245XLT to
another BC245XLT. Since I don't have another
Trunktracker II, I couldn't try this to see how it works.
I am sure it will copy the frequency from one radio to
the other, as advertised.

 One of the problems with the old Trunktracker was
that Motorola uses the last bit on the talk group code
to control various functions of the radio. For example,
the last bit is for a "All-Call Talk Group" or "Emer-
gency Call". The problem arises when the Trunktracker
converts the talkgroup code for Motorola's system to
Trunktracker talkgroup code. If an officer pushes the
"Emergency Button" on his radio it changes the last bit
of the talk group and that alerts the system that he has
a problem. This is interpreted as a new talk group by
the Trunktracker.

 This is not a problem if you are in the "Search" mode;
however, if you are in the "Scan" mode and don't have
the talk group for "Emergency" programmed in, the
Trunktracker will not stop on the transmission and you
miss the action.

 Uniden has fixed this problem in the Trunktracker II
by making it  possible to toggle the status bit on or off.
The scanner comes from the factory in the "Status Bit
On" mode. This means that you will hear these trans-
missions when they happen. A note about the manual
is in order. If you look on page 61 you will find the
information about toggling the status bit. It says "to
turn Status Bits off, press and hold  ?? for two sec-

onds." I didn't leave something out, but they did. The
key that you press for two seconds is missing in my
manual. Oh well, I don't need this function anyway.

 The auto-light mode is one of my favorites. If you
press and hold the backlight key until you hear two
short beeps it will set the display backlight so that it
will come on automatically for five seconds every time
the scanner stops on a transmission. I work in the dark
most of the time (At night! I'm not a coal miner!) and
this is the cats meow for me. It should be noted that
this will shorten the life of the batteries.

Another neat feature you will find on the BC245XLT
is what they call "Frequency Find." While in the
trunking mode, if you press the "Limit" key while the
display is showing the talk group, it will change to the
frequency that the Trunktracker is stopped on for about
two seconds. If you press and hold the "Limit" key for
two seconds, it will toggle this function on until you
turn it off.

 The trunking banks have been increased from 5 to 10
giving you a maximum of 100 talkgroups that you can
program into the "Scan" mod which is a big plus with
large systems. The Trunktracker II will allow you to
set up to 10 priority talk groups in the trunking mode.
The first talk group in each trunking bank will be the
priority talkgroup. One of the advantages of a trunking
priority is that there is no interruption of the audio ev-
ery two seconds like a priority on a conventional sys-
tem.

 That's about all I can find to relate to you about the
BC245XLT Trunktracker II. This scanner shows a
new attitude at Uniden. For once they have listened to
what we are saying which hopefully, they will continue
to do so. There is not much that I could find that I
didn't like about the Trunktracker II. It works very
well, is easy to operate and does what it was designed
to do. I would have to give it 4 out of 4 stars. For the
price it has to be the buy of the century, which is al-
most over. If you don't buy one before the end of the
year, then it will be the buy of the next century.
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Nearly 80 years ago, the idea of refueling aircraft in
flight was born. And, in this relatively short period of
time, aviation refueling moved from the age of dare
devils and barnstormers to the routine refueling of all
types of aircraft, in all conditions, all over the world.

Today, this mission belongs to the Air Force Air
Mobility Command, activated on 1 June 1992. While
their name has changed, their history remains a long
and proud one. The story of air refueling and its vital
role in the nation’s defense is very much part of that
heritage.

The history of air refueling goes back to the 1920s
when aviators experimented with attempts to snag
gasoline containers from propositioned floats with
grappling hooks. In 1921, stunt pilot, Wesley May,
put on a “refueling” demonstration for a crowd at Long
Beach, California. May strapped a gas can to his back
and walked out to the wing tip of his Lincoln Standard
biplane, stepped onto the wing skid of a Curtis JN-4
and poured five gallons of fuel into the Jenny’s tank.
This feat was proclaimed the first “air-to-air” refueling.

Although these dare-devil feats were labeled
barnstorming gimmicks, military aviators were the ones
who recognized the value of air refueling. The basic
complaint of aviators during World War I was that
they could not stay aloft for more than 20-40 minutes
before they had to return to base for refueling.

Army Air Service Lieutenant John Richter did more
than complain about it. He sought help from Major
Hap Arnold, then commander of Rockwell Field in
San Diego to test the idea of using the force of gravity.
They tested this refueling idea with success. In 1923,
he and Lieutenant Lowell Smith flew their DH-4B
aircraft aloft for more than 37 hours. They contacted

Reprinted from http://www.dfsc.dla.mil/main/fuelline/winter98/history.htm

A History of ...

Refueling Aircraft in Flight
By Marilyn A. Miller

In 1923 Lieutenant John Richter and
Lieutenant Lowell Smith used air-to-air
refueling to fly for 37 hours.

each other fifteen times to receive oil, supplies and 75
gallons of gasoline by means of a fuel hose.

This exchange was followed by others, including a few
that ended in tragedy. But, it was a Fokker C-2
trimotor monoplane called the Question Mark and two
Douglas C-1 biplanes which really demonstrated the
value of mid-air refueling. The Question Mark was
fitted with additional tanks to receive fuel; the biplanes,
dubbed RP #1 and RP #2, were configured with two
150 gallon fuel tanks and a 50 foot hose with a lead
weight attached to the end. The hose would be lowered
through a trap door in the bottom of the C-1’s fuselage.
Despite numerous problems, which in themselves are
a great story, the refueling was a great success. The
Question Mark was kept aloft for more than six days
during which time it had received 40 tons of material,
including 5,660 gallons of gasoline, 245 gallons of oil,
meals, water, batteries and other supplies.

Even with this success, refueling progress was limited.
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In fact, as late as 1938, the Army
and the Navy viewed aviation only
in terms of its value to support of
ground troops. Even when
Lieutenant Curtis LeMay, a lead
navigator on a B-17 bomber, flew
an intercept mission at sea and
proved that long-range aviation
could be valuable, the War
Department would have none of it.
The Air Corps was restricted to
within 100 miles of the U.S. coast.

The real need for aerial strikes on
enemy targets hit home when the
U.S. was drawn into World War
II. To reach their German targets,
bombers had to be based in
England and the Mediterranean
area. With no refueling capability,
fighter escorts with limited range
had to return to base for refueling.
The Luftwaffe simply waited until
the escorts headed for home and
then attacked the bombers.

On the Pacific front, inadequacies
of long-range bombing also became
clear. A proposed attack on Tokyo
from Hawaii was scrubbed
because of lack of refueling crews
and equipment. Even though tests
during 1943 and 1944 proved
successful, the end of the war
thwarted further development.

Finally, in 1946, when the Strategic
Air Command (SAC) was
activated at Bolling AFB, planners
realized that in order for SAC to
fulfill its global mission, in-flight
refueling would have to be part of
the program. The Air Materiel
Command (AMC) contracted with
Boeing Airplane Company to study
transferring fuel by hose between
two B-29s. The process called for

the tanker and bomber to fly in
formation at just under 200 knots
and about 20 feet above and 75
feet behind, with the tanker above,
ahead and to the left. A cable called
a “contact line” with a 50 pound
lead weight on the end trailed from

the tanker; the receiving B-29
trailed a cable called the “hauling
line” from its refueling receptacle.
A grappling hook at the end of the
hauling line caught the tanker’s
contact line during the crossover
and a winch in the tanker wound in
both lines. The tanker operator then
attached the hauling line to the hose,
another winch in the receiver aircraft
pulled the hose out of the tanker.
Once the hose nozzle was in place,
it was locked with hydraulic toggles.
A “contact made” signal was sent

to the tanker and fuel transfer was
started.

The process went through trials,
and ultimately, the method proved
successful. So much so, that the Air
Force authorized 92 B-29s

converted to hose-equipped
tankers and another 74 modified to
act as receivers. In June 1948, the
43d and 509th Air Refueling
Squadrons, based at Davis-
Monthan and Rosewell AFBs
respectively, became the first air
refueling units in the United States
Air Force. The KB-29 was to
become the work horse of the Air
Force through the mid-1950s.

The sustain this new level of global
flexibility at the outset of the Korean
War, the Air Force needed air

An Air Force F-16CJ from the 78th Fighter Squadron approaches
the refueling boom of a KC-135R Stratotanker to refuel while flying
near the Iraqi border

U.S. Air Force photo by Airman 1st Class Greg Davis
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refueling procedures fitted for
combat aircraft. The KB-29M
tested the probe-drogue system.
One KB-29 trailed refueling hoses
from pods on both wing tips and
one from a centerline position The
remaining tankers had only one
centerline hose. Fighter aircraft flew
into position behind the tanker so
that its probe could be inserted in
the drogue at the end of the tanker’s
hose.

The system was good, but too
limited. Boeing was hired to build
an aerodynamically controlled,
swiveling and telescoping arm
known at the “Flying Boom.” The
boom was controlled by an
operator positioned in the B-29s
tail turret. The operator “flew” the
boom nozzle by means of airfoils
called ruddevators into a receptacle,
usually atop the receiver’s fuselage.
The pilot stayed in contact by
following a series of colored lights
along the base of the boom to
indicate “right,” “left,” “fwd,” “aft,”
etc.

To meet the more powerful aircraft
being developed, the KB-29s were
phased out with the development
of the more powerful KC-97 class
of tanker-transporter. The primary
improvements were speed and a
better boom position .to place the
nozzle more precisely into the
receptacle. Despite propeller
problems, the KC-97 went on to
set many records. But its most
important contribution to air flight
was its ability to refuel the short
range aircraft such as the B-47 to
serve as long-range bombers. It
served the military warfighters well
from 1956-1965.

The new replacement on the scene
was the Boeing KC-135 jet tanker
which was destined to dominate air
refueling for the next 25 years and
continues to play a significant role
in air refueling through the twentieth
century.

Record-breaking flights were
commonplace with the KC-135.
They played an integral part in the
SAC decision to keep a portion of
its alert force airborne at all times.
The mission of the B-52s was called
“CHROME DOME.” Missions
averaged 24 hours in length and
covered the southern route crossing
the Atlantic, the Med and then

return to the U.S.; the northern route
up the eastern coast of Canada,
across Canada west toward Alaska,
then down the west coast of North
America. This mission lasted seven
years.

The other KC-135 historic
achievement was its support of
refueling missions in Southeast Asia.

One of the most interesting
accomplishments was the “Silent
Refueling” missions of ARC
LIGHT. Most missions consisted of
between 18 and 30 tankers and an
equal number of bombers. The
entire process was accomplished
without any form of vocal
communication. Takeoff came by
way of a green light from the tower.
Tankers launched one minute apart
with three minute spacings between
formations. The tankers
rendezvoused with the receiving B-
52s by electronic beacon, often in
bad weather, and usually at night.
The tankers off-loaded about
12,256 gallons of fuel to each

B-52, then returned to base.

By 1972, there were 172 KC-135s
flying from six bases. Monthly
tanker sorties peaked at 3900 in
support of fighter and bomber
operations. From 1964 to the end
of the war, KC-135s had flown
194,687 sorties, providing nearly 9
billion pounds of fuel in 813,878
refuelings. Truly representative of

KC-10A refuels F-15C and F-15E fighters.
U.S. Air Force photo by Fernando Serna
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American mastery of the skies.

After nearly 25 years of service, the KC-135 was
scheduled for a major modification to address metal
fatigue in the wings and inefficiency of the J-57 engines.
Even though tight budgets slowed down the
reengineering effort, by 1990, a large portion of the
fleet had been updated and return to service.

KC-10A refuels F-15C and F-15E fighters
KC-10A refuels F-15C and F-15E fighters.
U.S. Air Force photo by Fernando Serna

Enter the KC-10. Responding to the need to be able
to move air power into theaters of operation quickly,
the Air Force looked to a concept known as ATCA -
the Advanced Tanker/Cargo Aircraft. The demand for
large cargo, as well as fuel transfer capabilities, led the
military toward a wide body jet.

McDonnell-Douglas had a DC-10 in operation. Work
began on modifying this commercial aircraft to meet
the military’s specific needs. The most important
logistical advantage to this aircraft was that the plane’s
components were interchangeable with the commercial
DC-10. Since this plane was already used around the
world, the Air Force could make use of an existing
worldwide supply network.

Advantages over the KC-135 are notable. The KC-
10 can be refueled using a universal receptacle atop
the fuselage just aft of the cockpit. It can also refuel
receivers using both the boom and probe-drogue
methods on the same mission. With additional tanks
added to the normal DC-10 tanks, the fuel capacity is
nearly twice that of a KC-135 at 356,065.

The boom area is also radically different. In the KC-
135, the boom operator works in a prone position. In
the KC-10, there is a small room with three seats and
a large 26x54 inch window for the operator to see the
receiver. A system of mirrors allows the “boomer” to
monitor other aircraft in formation off the KC-10 wing
tips. The boom is 10 feet longer than the KC-135s
and features “fly by wire” flight controls and an
increased fuel transfer rate of up to 1,500 gallons per
minute.

Cargo capacity is also impressive. It can hold 27
pallets of cargo and a payload of 170,000 pounds. In
fact, this impressive aircraft can load nearly all the
equipment needed to support the deployment of a
tactical fighter squadron.

The KC-10’s performance has been an unqualified
success. It has proven itself time and again as a refueler
and cargo carrier. It has served as an invaluable tool in
the military forces. Perhaps too often , the tanker force
goes unrecognized in the accomplishment of feats that
attract media coverage to fighter aircraft. But, in the
greater scheme of things, they have the satisfaction
where it counts-from pilots who rely on them everyday
to be there when they need refueling. And, they always
are-refueling the forces.

THE INFORMA TION FOR THIS STORY WAS
EXTRACTED FROM

FUEL ALOFT: A BRIEF HISTORY OF AERIAL
REFUELING

BY PH.D.S DENNIS CASEY AND BUD
BAKER.
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Primary Backup Enter Exit
Freq. Freq. Contact Contact

AR1 343.500 319.500 397.900 263.100
AR2 283.900 319.500 323.000 363.150
AR3H 344.700 339.200 323.200 386.800
AR3L 235.100 319.500 343.700 343.700
AR4A 344.700 292.600 290.500 251.100
AR4B 235.100 292.600 290.500 251.100
AR5H 283.900 319.500 306.200 133.375
AR5L 366.300 319.500 387.100 134.150
AR6 352.600 319.500 290.500 290.300
AR7A 276.500 319.500 327.100 269.100
AR7B 295.400 319.500 269.100 327.100
AR8A 295.800 319.500 360.700 360.700
AR8B 305.500 319.500 360.700 279.600
AR9 238.900 292.600 251.100 269.400
AR9A 238.900 292.600 251.100 269.400
AR10 366.300 292.600 251.100 263.100
AR11 235.100 320.900 385.600 338.200
AR12H 352.600 320.900 272.750 317.500
AR12L 344.700 292.600 272.750 263.000
AR13 238.900 260.200 381.600 285.600
AR14 336.100 359.100 239.000 269.600
AR16 343.500 319.700 362.300 353.800
AR17 276.500 320.900 338.200 353.700
AR19 295.400 320.900 360.650 322.500
AR20 337.400 339.400 269.300 133.450
AR24 295.400 320.900 338.200 353.700
AR101 324.600 260.200 335.500 269.500
AR102A 276.500 260.200 323.000 327.800
AR102B 276.500 260.200 327.100 327.800
AR103 327.600 260.200
AR104 344.700 260.200 269.000 351.900
AR104M 344.700 260.200 322.450 322.450
AR105 238.900 320.900 269.000 269.000
AR106H 295.800 320.900 269.400 306.200
AR106L 305.500 320.900 269.400 306.200
AR107 324.600 282.700 353.600 353.600
AR108 348.900 260.200 306.300 269.500
AR109H 343.500 320.900 327.100 327.100
AR109L 327.600 320.900 327.100 327.100
AR110 327.600 319.700 277.400 346.400
AR111 348.900 319.700 257.600 285.500
AR112 235.100 260.200 363.100 353.800

AR113 283.900 260.300 360.800 353.700
AR114 366.300 260.200 360.800 343.600
AR115 307.200 307.200
AR116 366.300 260.200 269.400 343.700
AR167 235.100 260.200 380.200 323.100
AR200 235.100 319.700 307.200 290.500
AR201 336.100 319.500 271.200 343.700
AR202S 327.600 319.700 317.400 307.800
AR202N 327.600 319.700 307.800 317.400
AR202AN 327.600 319.700 327.100 317.400
AR203 238.900 319.700 354.000 338.300
AR204 324.600 282.700 282.200 319.100
AR205 327.600 282.700 319.100 380.300
AR206H 348.900 282.700 323.000 354.100
AR206L 235.100 282.700 323.000 307.800
AR207 324.600 319.700 352.000 346.300
AR209 238.900 319.500
AR211 365.400 339.400
AR212 238.900 282.700 282.200 346.400
AR216 276.500 319.700 363.100 257.900
AR217 283.900 282.700 306.300 317.400
AR218 352.600 282.700 307.100 269.300
AR219 366.300 282.700 363.100 288.300
AR220 352.600 282.700 307.100 317.400
AR302 366.300 260.200 281.500 291.700
AR307A 264.900 238.900 288.100 338.300
AR307B 264.900 238.900 338.300 257.600
AR309 283.900 260.200 281.400 279.500
AR310 352.600 319.500 343.900 251.100
AR312 291.900 260.200 351.700
AR313 352.600 260.200 285.500 291.700
AR313A 352.600 260.200 278.550 291.700
AR314 295.800 319.500 319.900 381.600
AR315 295.400 319.700 372.000 253.500
AR318 295.800 260.200 343.700 353.500
AR321 276.500 282.700 263.000 263.000
AR324 288.700 389.000
AR328 235.100 319.700 319.900 319.900
AR330 305.500 260.200 337.400 327.000
AR331 286.600 267.400 305.800 305.800
AR332 358.400 389.000
AR355 320.900 238.900

Air-to-Air Refueling
Frequencies

by R.L. Smith

Air Refueling is normally conducted at high altitude over prescribed routes or tracks. Since it is done at high
altitude you can hear them from long distances away. All communications are carried in the clear and on military
VHF/UHF frequencies.

Listed below are the frequencies used by the U.S. Military over North America, with the map showing each
track or area. The number on the track can be looked up on the chart below to find the frequencies utilized on
that track or area. The Primary Frequency is the one that will be used most of the time with the Backup
Frequency being used if the primary is in use or for some reason it can’t be used. Entry and Exit Frequencies
are the Air Traffic Control Center Frequency used when they entering and exiting the refueling area or track.

Primary Backup Enter Exit
Freq. Freq. Contact Contact
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Primary Backup Enter Exit
Freq. Freq. Contact Contact

AR356 320.900 238.900
AR452 361.700 384.600 269.000 290.500
AR453 291.900 320.900 270.300 270.300
AR455 336.100 291.900 379.900 290.550
AR461 286.300 260.200 281.400 387.100
AR462 318.000 384.600 379.200 352.000
AR505 315.900 263.900 284.700 353.800
AR506 288.800 263.900 323.000 323.000
AR507 270.200 263.900 269.400 335.500
AR508E 288.900 263.900 288.300 132.900
AR508W 288.800 263.900 288.300 288.300
AR600 348.900 319.700 319.200 319.200
AR601 283.900 319.700 381.400 381.400
AR602 295.400 319.500 319.200 319.200
AR603 238.900 319.500 285.400 285.400
AR604 276.500 292.600 285.400 285.400
AR605 235.100 292.600 269.400 269.400
AR606 366.300 320.900 270.300 270.300
AR607 235.100 320.900 269.000 269.000
AR608 343.500 282.700 307.300 307.300
AR609 276.500 282.700 323.000 323.000
AR610A 295.400 292.600 338.300 338.300
AR610B 295.400 292.600 338.300 338.300
AR611A 255.750 275.950 380.050
AR611B 255.750 275.950 380.500
AR613 305.500 319.500 327.150 327.150
AR614 352.600 260.200 385.550 385.550
AR615 295.400 260.200
AR616A 283.900 282.700 269.600 269.600
AR616B 283.900 282.700 269.600 269.600
AR617 324.600 319.700 281.400 281.600
AR618 348.900 319.700 363.100 385.800
AR619 238.900 320.900 270.300 270.300
AR620 238.900 319.700 349.000 349.000
AR621 344.700 319.500 335.600 335.600
AR622 318.000 320.900 284.700 338.200
AR623 359.100 319.500 351.700 353.800
AR624 366.300 319.500
AR625H 295.800 319.500 319.800 319.800
AR625L 291.900 319.500 319.800 319.800
AR626 235.100 292.600 319.200 269.000
AR627 352.600 319.700 379.200 379.200
AR628 343.500 292.600 379.600 379.600
AR629 296.000 360.900
AR630 238.900 292.600 360.700
AR631 295.800 282.700 348.700 348.700
AR632 238.900 282.700
AR633A 295.800 319.700 254.300 272.700
AR633B 295.800 319.700 272.700 254.300
AR634 235.100 319.500 343.800 343.800
AR635 352.600 319.500 360.800 360.800
AR636 238.900 319.700 306.900 306.900
AR637 291.900 319.700 317.500 317.500
AR638 324.600 319.700 323.000  323.000
AR639 291.900 319.500 133.000 281.500
AR639A 291.000 319.500
AR640A 305.500 320.900
AR640B 291.900 320.900
AR641A 295.400 319.500 343.600 343.600
AR641B 295.400 319.500 385.800 385.800
AR642E 305.500 319.500
AR642W 305.500 319.500
AR643 279.800 260.200 335.500 317.500
AR644 324.400 319.500 257.600 257.600
AR645 324.400 292.600 351.700 351.700
AR646 238.900 260.200
AR647 295.400 319.500
AR648A 283.900 319.500 269.000 363.150

AR648B 238.900 319.500 269.000 363.500
AR649 286.300 319.500
AR650 295.800 260.200
AR651 276.500 319.500 338.300 338.300
AR653 324.400 260.200 363.200 363.200
AR654 341.400 260.200
AR655 276.500 319.700 307.300 307.300
AR657 289.900 118.650
AR658 286.200 347.200
AR659 305.500 319.500
AR667 318.000 264.900 286.000 286.000
AR669 394.900 384.600 263.100 263.100
AR674 341.400 260.200 125.200 307.200
AR716 283.900 319.700 363.100 363.100
AR717A 283.900 292.600 291.600 291.600
AR717B 283.900 292.600 291.600 291.600
AR719 270.200 263.900 284.700 284.700
AR720 276.700 263.900 360.800 360.800
AR721 270.200 263.900 354.000 354.000
AR722 276.700 263.900 317.500 354.000
AR723 278.400 263.900 317.500 379.100
AR724 278.400 263.900 317.500 379.100
AR725 283.800 263.900 284.700 317.500

AR727 270.200 263.900 317.500 317.500

Primary Backup Enter Exit
Freq. Freq. Contact Contact
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Motorola Inc.  News Release - Thursday, July 15, 1999

JACKSONVILLE, Ala., July 15 /PRNewswire/ —
Officials from Calhoun County held a community ribbon
cutting to celebrate its new Motorola ASTRO® digital
communications system that serves users in Calhoun and
Talladega Counties. The 800 MHz Motorola ASTRO
SmartZone™ digital communications system provides
state-of-the-art technology to some 151 separate agencies
on a single system infrastructure. For the first time, every
agency on the system will be able to talk with one another.

“Initial planning for this system began in 1991,” said Mike
Burney, Calhoun County EMA communications manager.
“We assessed the needs of the users and integrated those
requirements into the final CSEPP design. The result is a
technologically advanced disaster response recovery tool,
as well as a highly flexible communications system used
daily by a diverse group of emergency workers. The final
product exceeds our expectations in coverage and audio
quality.”

In addition to improved communications coverage and
interoperability, the new system enhances response and
recovery capabilities in the event of a toxic chemical agent
accident at the Anniston Army Depot.

Funding for the system was provided by the Chemical
Stockpile Emergency Preparedness Program (CSEPP).

The trunked system includes 13 microwave sites and six,
20-channel simulcast sites. Trunking technology enables
the system to use channels more efficiently, automatically
reassigning a channel from one user to another as
conversations are completed. Simulcast technology means
each conversation is transmitted from all system sites at
once, enhancing coverage throughout the counties.

Radios can be organized into individual talk groups,
enabling users who may need to talk with one another in
specific situations to do so easily. Currently, the system
has more than 500 talk groups.

The system also serves as the counties’ backbone for the
CSEPP alert and notification system that includes sirens
and the Emergency Alert System and soon to be installed
tone alert radios.

The system is compliant with the Project 25 digital
standard’s common air interface (CAI). Project 25 is the
functional and technical standard for public-safety digital
two-way radios developed by a consortium of two-way
radio users. Calhoun and Talladega counties were part of
the initial field test of Motorola’s Project 25 CAI-
compliant system technology.

“In the past few months, this radio system has been placed
under the microscope to ensure that it performed exactly
as designed,” said Jim Widick, corporate vice president
and general manager, Motorola Radio Systems Division.
“It has taken a lot of teamwork to get to where we are
today. Calhoun and Talladega Counties now have a radio
system that will serve them well into the 21st century.”

Motorola (NYSE: MOT) is a global leader in providing
integrated communications solutions and embedded
electronic solutions. Sales in 1998 were $29.4 billion.

Motorola is a registered trademarks of Motorola Inc.

Licensed Frequencies
Source FCC Data Base

855.7125, 856.2625, 859.2625, 859.7625, 859.9375, 860.2625
860.7625, 860.9375, 866.0125, 866.0500, 866.0750, 866.3000
866.5125, 866.5750, 866.8750, 867.1875, 867.6750, 867.7000

867.7500, 868.1625, 868.6125, 868.8625

Transmitter Sights
KAHATCHEE MTN 5 KM S CHILDERSBURG

RENFROE MTN 6KM WSW TALLADEGA
COLDWATER MTN 3 KM ESE OXFORD

BANKHEAD MTN 5 KM NW
CHIMNEY PEAK 2KM NE
FORT EARL 6 KM ESE

Press Releases
Calhoun County Holds Ribbon Cutting for New Communications System
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New Models also Feature Built-in Alarm Clock and
Automatic Weather Alert

Uniden America Corporation, a leading manufacturer
of wireless electronics, has announced the Introduction
of the first radio scanners to include a built-in AM/FM
radio and alarm clock. In addition, scanners in
Uniden’s new line feature a weather alert system,
including a regional alert piroviding information specific
to yoyr area in the top-of-the line model.

“‘Our new line of scanners provides the consumer with
a great new selection of versatile scanner products,”
said John Harris, senior vice president of Uniden
America Corporation. “Not only do they get a quality
scanner, but also a choice in features, including models
with an alarm clock, weather alert, programmable scan
feature and automatic squelch control.”

Uniden’s new line includes the following radio
scanners and features:

BC278CLT
l 100 programmable channels
l 12 bands including aircraft & 800 MHz

frequencies
l Specific Area Message Encoding (SAME),

which alerts consumers when there is a
weather watch/warning in their specific county

l AM/FM radio with 20 presets to store favorite
stations

l alarm clock
l automatic squelch control
l programmable search and service search
l five priority channels for easy monitoring

BC248CLT
l 50 programmable channels
l AM/FM radio with 20 presets to store favorite

stations
l alarm clock
l one touch weather alert
l automatic squelch
l programmable delay, allowing time to replay

on the same channel before
l resuming scan
l five priority channels
l

New Products
Uniden Introduces First Radio Scanners W ith Built In AM/FM Radio
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l BC244CLT
l 30 programmable channels
l alarm clock
l ten multiple bands including all public service

bands, “HAM” bands and federal and
military land mobile bands

All models will have a channel lockout feature that
locks out unused or busy channels, a memory backup
which retains frequency programming for seven days
without AC power and a manual channel access. Each
scanner is also designed with a full frequency LCD
screen with backlit display, for viewing the channels
being scanned and the frequency entered for each
channel.

The BC278CLT will have a suggested retail price of
$299.95 and will be available in August 1999. The
BC248CLT and BC244CLT will have suggested retail
prices of $179.95 and $159.99 respectively. Both
models are available.

Uniden America Corporation, the North American
subsidiary of Uniden Corporation, Japan, manufactures
and markets wireless consumer electronics products’.
Uniden America’s product offerings include cordless
and cellular telephones, Internet appliances, business

telecommunications systems and other personal
communications devices. Based in Fort Worth, Texas,
Uniden America sells its products through dealers and
distributors throughout North, Central and South
America.
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