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Volunteers needed!

especially door guards and ticket sellers.
Contact Robin, AA3SB at comcast.net or
410-247-0578 to schedule your time.

YOUR CLUB NEEDS YOU.

WE CANNOT AFFORD TO PAY OTHER GROUPS
as we have done in the past.



Ed Holdsworth, N2EH, SK

Our Friend, Harold Smith, K2HC of Rochester, NY reports: “Sorry to report
Ed Holdsworth, N2EH, became a silent key Feb.11. It stems from his stroke in
2000. He has steadily declined after that occurrence.”

Ed was a friend of BARC, one of those that helped teach us some 20 years ago
about how to run a hamfest convention. A full article about Ed and his accom-
plishments is posted at http://www.rochesterhamfest.org/n2ehtrib.htm

Repeater Directory

Bob Lang, N3UR recently posted this link on the NEMARC reflector
(NEMARC@yahoogroups.com). http://amateur-radio.net/arn/rptr/index.html

4 The Modulator



The Technical Stories
of the Frequencies (Part 3)

Submission by Hale Adams, N3NYC

Almost coincident with the initiation of the above improvements in the 60-cycle
converter, came another factor which has had much to do with the success of this
type of machine. This was the advent of the turbo-generator for general service.
As stated before, one of the handicaps of the 60-cycle converter was in the non-
uniform rotation of the engine-type generators which were common in the period
from 1897 to about 1903 or 1904. But, about this latter date, the turbo-generator
was making considerable inroads on the engine-type field and within a relatively
short period it so superseded the former type of unit, that it was recognized as the
coming standard for large alternating power service. With the turbo-generator
came uniform rotation and this at once removed one of the operating difficulties
of the 60-cycle converters. However, in the early days of the turbo- generator, 25
cycles still was in the lead and many of the earlier generators were made for this
frequency, especially in the larger units. But it was not long before it was recog-
nized that 60 cycles presented considerable advantage in turbo-generator design
due to the higher permissible speeds. In the earlier days of turbo-generator work,
this was not recognized to any extent, as the speeds of all units were so low that
the effect of any speed limitations was not yet encountered. For instance, a 1500-
kw, 60-cycle turbo-generator would be made with six poles for 1200 revolutions,
while a corresponding 25 cycle unit would be made with two poles for 1500 revo-
lutions. This slightly higher speed at 25 cycles about counterbalanced the difficul-
ties of the two- pole construction compared with the six-pole. However, before
long, more experience enabled the six pole, 60-cycle machine to be replaced [by
four poles] at 1800 revolutions, and a little later by two poles at 3600 revolutions.
This, of course, turned the scales very much in the other direction. In larger units,
however, the advantage still appeared to be in favor of 25 cycles, but in the course
of development, 1500 revolutions was adopted quite generally for 25-cycle work,
and this was the limiting speed, as such machines had only two poles, or the
smallest number possible with ordinary constructions. On the other hand, for
60 cycles, 1800 revolutions was adopted quite generally for units up to almost
the extreme capacities that had been considered, consequently the constructional
conditions in the large machines swung in favor of 60 cycles. Therefore, with the
coming of the steam turbine and the development of high-speed turbo-genera-
tor units, the tendency has been strongly toward 60 cycles. This, with the greater
perfection of the 60-cycle converter, had much to do with directing the practise
away from the 25 cycles.
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However, there were other conditions which tended strongly toward 60 cy-
cles. In the early development of the induction motor, the 25-cycle machines
were considerably better than the 60-cycle and possibly little or no more
expensive. However, as refinements in design and practise came in, certain
important advantages of the 60-cycle began to crop out. For instance, with 25
cycles there is but little choice in speed, for small and moderate size motors.
At this frequency a four-pole motor has a synchronous speed of only 750.
The only higher speed permissible is 1500 revolutions with two poles, and it
so happens that in induction motors the two-pole construction is not materi-
ally cheaper than the four pole, consequently the principal advantage in going
to 1500 revolutions was only in getting a higher speed where such was neces-
sary for other reasons than first cost. However, in 60 cycles the case is quite
different, where a four- pole machine can have a speed of 1800 revolutions,
synchronous, a six pole 1200, an eight pole 900 and a ten pole 720 revolu-
tions. In other words, there are four suitable speed combinations where a 25
cycle motor had only one. Moreover, with the advance in design it developed
that these higher speed 60-cycle motors could be made with nearly, as good
performances as with the 25-cycle motors of same capacity, and at somewhat
less cost. However, leaving out the question of cost, the wider choice of speeds
alone would be enough to give the 60-cycle motor a pronounced preference
for general service.

However, there is one exception to the above. Where very low-speed motors
are required, such as 100 rev. per min., the 60-cycle induction motor is at a
considerable disadvantage compared with 25 cycles, or this has been the case
in the past. It is partly for this reason that the steel mill industry, through its
electrical engineers, adopted 25 cycles as standard some ten or fifteen years
ago. At that time, it was considered that in mill work, in general, there would
be need for very low-speed motors in very many cases. However, due to first
cost, as well as other things, there has been a tendency toward much higher
speeds in steel mill work, through the use of gears and otherwise, so that part
of this argument has been lost. However, there still remain certain classes of
work where direct connected very low-speed induction motors are desirable
and where 25 cycles would appear to have a distinct advantage.

In view of the above considerations, steel mill work has heretofore gone very
largely toward 25 cycles, particularly where the mills installed their own pow-
er plants. However, in recent years there has been a pronounced tendency
toward purchase of power, by steel mills, from central stations, and the previ-
ously described tendency of central stations toward 60 cycles has forced the
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situation somewhat in the steel mills, particularly in those cases where the
central power supply company can furnish power at more reasonable rates
than the steel mill can produce in its own plant. This, therefore, has meant
a tendency toward 60 cycles in steel mill work, even with the handicap of
inferior low- speed induction motors. But, on the other hand, remedies have
been brought forward even for this condition. The great difficulty in the con-
struction of low-speed, 60-cycle induction motors is in the very large size and
cost if constructed for normal power factors, or the very low power factor and
poor performance if constructed of dimensions and costs comparable with 25
cycles. In the latter case the extra cost is not entirely eliminated because a low
power factor of the primary input implies additional generating capacity, or
some means for correcting power factor on the primary system. However, in
some cases it is entirely practicable to correct the power factor in the motors
themselves by the use of so called “phase advancers” of either the Leblanc or
the Kapp type. Such phase advancers are machines connected in the second-
ary circuits of induction motors and so arranged as to furnish the necessary
magnetizing current to the rotor or secondary instead of to the primary. In
this way the primary current to the motor will represent largely energy and
the power factors can be made equal to, or even much better than in, the cor-
responding 25-cycle motor; or, in some cases, the conditions may be carried
even further so that the motor is purposely designed with a relatively poor
power factor, in order to further reduce the size and cost, and the phase ad-
vancers are made correspondingly larger. In those cases where the cost of the
phase advancer is relatively small compared with the main motor, there may
be a considerable saving in the cost of the main motor and then adding part
of the saving to the cost of the phase advancer.

One difficulty in the use of phase advancers is found in the variable speeds
required in some kinds of mill work. In those cases where flywheels driven
by the main motors are desirable to take up violent fluctuations in load, it is
necessary to have considerable variations in the speed of the induction motor,
in order to bring the stored energy of the flywheel into play. Unfortunately
this variable speed in the induction motor is one of the most difficult condi-
tions to take care of with a phase advancer, so that here is a condition where
the 60-cycle motor is at a decided disadvantage.

Thus it may be seen from the above that even in the steel mill field, where the in-
duction motor has the most extreme applications, there is quite a strong tendency
toward 60 cycles, due to the purchase of power from central supply systems.
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There remains one more important element which has had something to do
with the tendency toward 60 cycles, namely, the transmission problem. In
the earlier days of transmission of alternating current, 25 cycles was consid-
ered very superior to 60 cycles due to the better inherent voltage regulation
conditions. At one time, it was thought that 60 cycles had a very limited field
for transmission work. However, a number of power companies in the far
west had installed 60-cycle plants, principally for local service and with the
growth of these plants came the necessity for increased distance of transmis-
sion through development of water powers. At first it was thought they were
badly handicapped by the frequency, but gradually the apparent disadvan-
tages of their systems were overcome and the distances of transmission were
extended until it became apparent that they could accomplish practically the
same results as with 25 cycles. Part of this result has been obtained by the use
of regulating synchronous condensers. It is a curious fact that the possibil-
ity of synchronous motors used as condensers for correction of disturbances
on transmission systems has been known for about 25 years, but it is only
within quite recent years that they have come into general use as a solution
of the transmission problem, and largely in connection with 60-cycle plants.
In 1893 the writer applied for a patent on the use of synchronous motors
as condensers for controlling the voltage at any point on a transmission sys-
tem by means of leading or lagging currents in the condenser itself. A broad
patent was obtained, but there was no particular use made of it until it had
practically expired.

Another improvement came along which still further helped to advance 60
cycles to its present position, namely, the use of commutating poles in syn-
chronous converters. The principal value of commutating poles in the 60-
cycle converters, has not been so much in an improvement in commutation
over the older types of machines, as in allowing a very considerable reduction
in the number of poles with corresponding increase in speed, resulting in
reduction in dimensions. As a direct result of this increase in speed the ef-
ficiencies of the converters have been increased. If, for instance, the speed of
a given 60-cycle converter can be doubled by cutting its number of poles to
one-half, while keeping the same pole pitch and the same limiting peripheral
speed, then obviously the amount of iron in the armature core is practically
halved and, at the same magnetic densities the iron loss is also practically
halved. Also with the same peripheral speed and half-diameter of armature,
the windage losses can be decreased materially. Thus the two principal losses
in the older converters have been very much reduced. There have also been
reductions in the total watts for field excitation, and in other parts, so that,
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as a whole, the efficiency for a given capacity 60-cycle converter has been
brought up quite close to that of the corresponding 25-cycle machine, even
when the latter is equipped with commutating poles. This gain of the higher
frequency compared with the lower is due to the fact that the lower-frequency
machine was much more handicapped in its possibilities of speed increase,
and furthermore, the iron losses and windage represented a much smaller
proportion of the total losses in the low-frequency machine. This improve-
ment in the efficiency of the 60-cycle converter together with the lower losses
in the 60-cycle transformer as compared with the 25-cycle, has brought the
60-cycle equipment almost up to the 25-cycle, so that the difference at pres-
ent is not of controlling importance. This development has given further
impetus toward the acceptance of 60 cycles as a general system.

Formerly a serious competitor with the 60-cycle converter was the 60-cycle
motor-generator. This was installed in many cases because it was considered
more reliable and more flexible in operation than the synchronous converter.
Both of these claims were true to a certain extent. However, with improve-
ments in the synchronous coverter the difference in reliability practically dis-
appeared, but there remained the difference in flexibility. In the motor-gener-
ator set, the d-c. voltage could be varied over quite a wide range, while in the
older 60-cycle rotaries the d-c. voltage held a rigid relation to the alternating
supply voltage. However, with the development and perfection of the syn-
chronous booster type of converter, flexibility in voltage was obtained with
relatively small increase in cost and minor loss in economy. This has been the
last big step in putting the 60-cycle converter at the front as a conversion ap-
paratus, so that today it stands as the cheapest and most economical method
of converting alternating current to direct current. Moreover, while the 25-
cycle synchronous converter has apparently reached about its upper limit in
speed, there are still possibilities left for the 60-cycle converter.

In line with the above it is of interest to note that for units of 1000 kw, and
less, the 60-cycle converter has nearly driven the 25-cycle out of business from
the manufacturing standpoint. For the very large size converters, 25 cycles
still has the call, but largely in connection with many of the railway and three-
wire systems, which have been installed for many years; that is, the growth of
this business is in connection with existing generating systems. However, the
60-cycle converter, in large capacity units, is gaining ground rapidly and it is
of interest to note that the largest converters yet built, namely, 5800 kw., are
of the 60-cycle type.

continued on page 12
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“Stories of the Frequencies” from page 9

One most interesting point may be brought out in connection with the above
described “battle of the frequencies”, namely, it was fought out in the operat-
ing field, and between conditions of service, and not between the manufac-
turing companies. This is a very good example of how such matters should be
handled. Here the engineers of the manufacturing companies were expend-
ing their efforts to get all possible out of both frequencies, and consequently
development proceeded apace. When 60-cycle frequency seemed to be over-
shadowed by its 25-cycle competitor, the engineers took a lesson from the
latter and proceeded to overcome the shortcomings of the former. It was no
innate preference of the designing engineers that has brought the higher fre-
quency to the fore; it was the recognition that it had greater merits as a gener-
al system, if its weak points could be sufficiently strengthened; and, therefore,
the engineers turned their best efforts toward accomplishing this result.

It must not be assumed, for a moment even, that because 60 cycles appears to
be the future frequency in this country, that 25 cycles was a mistake. Decid-
edly it was not. In reality it formed a most important step toward the present
high development of the electric industry. Many things we are now accom-
plishing with 60 cycles would possibly never have been brought to present
perfection, if the success of the corresponding 25-cycle apparatus had not
pointed the way. The success of the 25-cycle converter, and the high standard
of operation attained, gave ground for belief that practically equal results were
obtainable with 60 cycles. Therefore, the 25-cycle frequency served a vast
purpose in electrical development; it was a high class pacemaker, and it isn't
entirely out-distanced yet.

There has been considerable speculation as to what two standard frequen-
cies would have met the needs of the service in the best manner, and would
have resulted in the greatest development in the end. It has been claimed by
some, that 50 and 25 cycles would have been better than 60 and 25. In the
earlier days possibly the former would have been better, but as a result both
standards might have persisted longer. In any case, the general advantages
would have been small. In one class of machines, namely, frequency changers,
consisting of two alternators coupled together, the 25-50 combination would
certainly have been advantageous.

Again it has been questioned whether 30 and 60 cycles would not have been
a better choice. This was the original Westinghouse choice of frequencies, but
not on account of frequency changers. As stated before, it was felt that 30
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cycles could do about all that 25 cycles could, and would give an advantage
of 25 per cent higher speed in motors and converters, with correspondingly
higher capacities. Also for direct coupled alternators, the two-to-one ratio of
frequencies would fit in nicely with engine speeds, in most cases. Possibly,
from the present viewpoint, the choice of thirty cycles would have longer
retained the double standard.

Something further may be said regarding the 40-cycle system brought out
by the General Electric Company. This contained many very good features,
for the time it was brought out. It was then believed that if the 60 cycle fre-
quency was retained, the double standard was necessary. The 40-cycle system
was an attempt to eliminate this double standard. It apparently furnished a
better solution than 60 cycles then promised for the synchronous converter
problem, and was a fair compromise in about everything else. But it came too
late, for the 25-cycle system was too firmly entrenched, and for further devel-
opment, the designing engineers preferred to expend their energies in seeing
what could be accomplished with 60 cycles, as this seemed to present greater
possibilities than either 25 or 40, if it could be sufficiently perfected. Thus the
40-cycle system probably missed success due to being just a little too late.

As to 50 cycles, it was stated that this is still in use to a limited extent. Most of
the 50-cycle plants in this country are in California. Such plants were started
during the nebulous period of the frequencies, and have persisted, to a certain
extent, partly because certain 60-cycle apparatus could be easily modified to
meet the 50-cycle requirements. Also, as 50 cycles is the standard in many
foreign countries to which this country exports equipment, the use of 50
cycles in some home plants has not been unduly burdensome from the manu-
facturers’ standpoint. In addition to the preceding, there have been certain
classes of electric service which have depended upon frequency, but which
have not been a determining factor in fixing any particular frequency. Among
these may be considered commutating types of a-c. apparatus. The first a-c.
commutating motors of any importance which appeared were, of course, the
25-cycle, single-phase railway motors. These as a rule have operated from
their own generating plants, or from other plants through frequency-convert-
ing machinery. One exception in the railway work may be noted in the use
of 15 cycles on the Visalia plant in California. There is a pretty well defined
opinion among certain engineers experienced in such apparatus that some
low frequency, such as 15 cycles, would present very considerable advantages
in the use of single-phase railway motors in very heavy service, such as on
some of the western mountain roads. Here the problem is to get the largest
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possible motor capacity on a given locomotive, and the main advantage of the
lower frequency would be in allowing a very materially higher capacity within
a given space. This does not imply reduced weight or cost compared with the
25 cycles, but simply means greater motor capacity. With the modern, more
highly developed, single-phase types of railway motors, it would appear that
there may be very considerable possibilities in 15 cycles.

Outside of the railway field, there has been more recently a development
of various types of a-c. commutating apparatus, principally in connection
with heavy steel mill electrification work. Such apparatus has been largely
in the form of three phase commutating machines and these have been used
principally in connection with speed control of large induction motors. As
these regulating machines are usually connected in the secondary circuits of
induction motors, the frequency supplied is represented by the slip frequency.
Consequently where the slip frequency never rises to a large percentage of
that of the primary system, such commutating motors are applicable without
undue difficulties. Such motors presumably are better adapted for 25-cycle
mill equipments than for 60-cycle, but due to the tendency, already described,
for steel mills to go to 60 cycles on purchased power, it has been necessary to
build these three-phase commutating motors for the regulation of 60-cycle
main motors, in many cases.

There is still another class of service, which has come in recently, where the
choice of frequency is of much importance, but where there is no great neces-
sity for adhering to any standard, namely, in heavy ship propulsion by electric
motors. As each ship equipment is a complete system in itself, and as it cannot
tie up with other systems, there is not any controlling need for maintaining any
definite frequency or voltage. Except in similar vessels, there is little chance for
duplication in parts, as the various equipments vary so much in size and capacity.
In consequence it has been found advisable, at least up to the present time, to
design each propulsion equipment for that frequency which best suits the gen-
erator and motor speeds, taking into account the various operating conditions
and limitations, such as the different running speeds, steaming radius, etc. In
consequence, different maufacturers bidding on such equipments may specify
different frequencies, depending upon the constructional features of their par-
ticular types of apparatus. At the present time with the relatively small amount of
experience obtained with the electrical propulsion of ships, it looks as if it would
be a considerable handicap to attempt to adopt some standard frequency for all
service. Later, with wide experience, it may be possible to adopt some compro-
mise frequency, which will not unduly handicap any of the service.
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CONCLUSION

It has been the writer’s intention to show that, as a rule, the choice of fre-
quency has been a matter of most serious consideration, based upon service
conditions at the time. Moreover, in view of the wide range of conditions en-
countered, it is surprising how few frequencies have been seriously considered
in this country. Occasion has arisen, times without number, where an obvious
solution of a given problem would lie in modification of the frequency to al-
low the use of apparatus and equipment already designed, but the engineers
of the manufacturing organization have steadily held out against such policy,
regardless of the apparent need of the moment. The swing of the pendulum
from 60 cycles to 25 cycles and back, has covered a period of many years and,
therefore, cannot be considered as a fad of the moment, but is the result of
well defined tendencies, backed by the best engineering experience available.
As a rule no manufacturer has made any particular frequency his “pet,” but
all have worked to develop each system to its utmost. M

SKYWARN Class - BASICS

Registration is required. This class runs almost three
hours and covers the basics of reporting for Skywarn.
It teaches observation and reporting methods. You will
s be provided with amateur radio frequencies and an 800

KYWARN number to use for reporting. You need not be an ama-
teur radio licensee to attend this class.

Basics | April 18
7:00PM Public Safety Building
Towson, MD

Contact Terri Brush, (410) 887-5996,
email tbrush at baltimorecountymd.gov
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Upcoming Events

i Speaker March 21st: Randy Sly, W4XJ, is the
= Amateur Radio Coordinator for Skywarn in the Bal-
y timore-Washington Forcast Office of the National
| Weather Service. Randy is a member of the ARRL,
FISTS, and QCWA and is active in the Loudoun
Amateur Radio Group. he grew up in New York
State and was bitten by the ham radio bug after be-
coming an SWL at the age of 12. His first license was
earned in 1964 at age 15 in Michigan, with the call
WABNTO. Randy enlisted in the Navy and served
as a Radioman during the Vietnam War.

Randy fills his days be being self-employed as a freelance writer and commu-
nications specialist as well as serving as the president of Common Good, an
non-profit organization dedicated to the issues of Life, Family, Freedom, and
Solidarity with the Poor. He has worked in multimedia and radio/television
broadcasting, producing radio, TV, film, video, and multi-image presenta-
tions for many national organizations. He is also a published author and
recently “retired” as an Associate Editor for Pocket PC Magazine. As a com-
munications specialist, after having written over 50 multi-media and film
scripts and hundreds of radio/TV commercials.

Randy resides with his, Sandy, and they have three children, all live in Po-
tomac Falls, VA, a suburb of Washington D.C.

His presentation will be about how Skywarn works with the NWS to serve
the people of Maryland, and how our data is used once it reaches the NWS
office in Sterling Va. -
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For Sale

Yaesu FT-1000 for Sale, Complete 200 Wiatt Station, Includes Kenwood SP-
940 Speaker and Filter, Yaesu MD-1 Pedestal Mike, Telegraph Key (Brass/
English), Complete with Operator’s Manual. Very Low operating time.

$1600 or best offer.

National SW-3 Rcvr with 80/BS Meter Coil. Winding data for other fre-
quencies. Collectors item 1930 vintage. Includes Regulated Power Supply,
Excellent Condition and in working order. Complete with Manuals and Sun-
dry Data. $425 or Best Offer.

1915 ERA Tuned Plate Tuned Grid Xmtr, 10 Watt CW, 80 and 40 Me-
ter Coils. Includes Power Supply and Spare Tube. All in working condition.
With Schematics and Sundry Data. $120 or best offer.

all items, call W3UWYV: (410) 308-3558. Bruce Packham

4X150A Tubes (Total Qnty 25) $10.00 each
Heathkit Sixer (circa 1958) 6-meter transceiver $50.00
Contact Roger Leighton @ 603-744-6107.

I'm downsizing my living situation. | have a complete ham station:
Kenwood TS-680S, ICOM-271A, both with power supplies. Also a RL
Drake MN-4 matching network, Vibroplex Key, and Hy-Gain AV-14AVQ
and a V-2R for 2 M. | would include the desk/table and bookcase back-
board. Certainly all should be worth $500. Everything is operational and
good condition. Antennas are bright shiny aluminum. Would anyone at the
club be interested.? Call me at 410-418-8835 or darrell.j.gretz@comcast.net.
Visit the station in Ellicott City.
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VE Reports - February 2007
Paper Upgrade Session

A Laurel ARC Volunteer Examiner Coordinator (LARC
VEC) affiliated paper upgrade session was held at the
BARC Meeting and Training Facility in Owings Mills,
MD, on Saturday, February 24. Seven people applied

for upgrades.

The applicants achieved the following:

Upgraded to General Class licensee
Mark Franz KB3NGI

Bob Rampolla W3RAR

Michael Cain K3BAL

Israel Asa KB3ANIO

Dave King KB3HAF

Upgraded to Amateur Extra Class licensee
Scott Siegel KB3JQQ
Mark Van Ditta KB3OMV

The following Volunteer Examiners came out to make sure there would
be smooth upgrade session:

Hale Adams N3NYC, Bill Dobson N3WD, Sharon Dobson N3DUH, Tom
Hendricks KB3CVS, Russ Kaufman N3Y1, John Lynch WA3G, Doc Sand-
ers W3FYA, Robin Schaefer AA3SB, Rusty Schaefer N3WKE, Doug Wit-
tich N3VEJ

Next regular testing session at the BARC facility is Saturday, May 5, 2007.
Registration opens at 1:30 PM and testing starts at 2:00 PM. To preregister
for the exam session, please send email to n3wke at arrl.net.

73, Rusty NSWKE
VE Team Leader
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VE Reports - February 2007
Testing Session

A Laurel ARC Volunteer Examiner Coordinator (LARC VEC) affiliated test-
ing session was held at the BARC Meeting and Training Facility in Owings
Mills, MD, on Saturday, February 3. Six people took exams for either their
initial ham license or to upgrade their license. One person applied for grand-
fathered upgrade.

The examinees achieved the following:

Upgraded to General Class licensee
Nicolas Guerra W3NGH (pre-'87 Tech.)

Overall, three tests were passed out of nine administered:
Element 1 (5 WPM CW): N/A

Element 2 (Technician Written): 0%

Element 3 (General Written): 50%

Element 4 (Extra Written): 33%

Thanks to the Volunteer Examiners who made the session possible:

Hale Adams N3NYC, Bill Dobson N3WD, Sharon Dobson N3DUH, Don
Friedmann W3QYL, Tom Hendricks KB3CVS, Russ Kaufman N3YI, Ed
Kriston K3CAV, Lynn Reed N3YE, Doc Sanders W3FYA, Robin Schaefer
AA3SB, Rusty Schaefer N3WKE, Doug Wittich N3VEJ

There will be a paper upgrade only session at the BARC facility Saturday,
February 24. Applications will be accepted between 1 and 3 PM. Applicants
must have their picture 1D, signed original and copy of their current amateur
license, and the original and copy of any valid CSCEs needed to upgrade.
CSCE must be dated February 24, 2006 or later to be valid. Walk-in only;
no pre-registration.

Next regular testing session at the BARC facility is Saturday, May 5, 2007.
Registration opens at 1:30 PM and testing starts at 2:00 PM. To preregister
for the exam session, please send email to n3wke at arrl.net.

73, Rusty NSWKE
VE Team Leader

Our VEC that processes for the FCC: http://larcmdorg.doore.net/vec/
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