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Letter From The Editor
Many people now read The Modulator electronically. We do have some 
paper subscriptions, so the magazine will continue to be stored in a print-
ready format as well as in a more readable format, all on the BARC web 
page at www.baltarc.com. We hope that you find this document useful, 
no matter which way you read it.

The club needs your help and support. It’s not too early to contact Robin 
at 410-247-0578 to sign up to work at the Hamboree. Bill N3WD al-
ways is aware of work that needs to be done around the facility. There are 
many hamfests to attend to take our flyers to publicize our event, again, 
contact Robin if you would like to help in these efforts.

And if you don’t have the time, but have extra cash laying around, BARC 
is a 501-C-(3) tax exempt and deductible charity, so your donations of 
cash or securities is deductible.

Come to the meetings, and ask how you can help. And don’t forget the 
Minifest on January 31st, see you there!

73
Doug N3VEJ



�� The Modulator

BARC Minifest 2007
Wednesday, January 31st, 2007 
In the Exhibtion Hall at the Maryland State Fairgrounds

Directions: I-83 to Exit 17, Padonia Rd to the East. Turn Right at York Rd. 
Enter at fairgrounds main gate on York Rd (if it is opened) or proceed south 
to Timonium Rd. Turn right. Just before the railroad tracks, turn right into 
the fairgrounds.

What is it? 
A HAMFEST to buy/sell/swap ham and computer related “stuff ”. 

Where is it? 
In the Exhibition Hall at the Md State Fairgrounds, in Timonium, Md. 

When is it? 
Wed, January 31st, 2007. Starts when the first person sets up, usually 
around 3 PM, goes until 9PM. Peak crowds are around 6-7 PM.

What is it again? 
A FREE Event; no cost to set up and sell; no admission charges. But BARC 
would be grateful for donations.

What does it cost? 
Nothing!!! Let’s just have fun!! No fee for tables or admission.

How do I reserve space? 
You don’t, there’s plenty of space available.

What are the rules? Glad you asked. 
1. �PARK OUTSIDE. Drive in to Unload and Load ONLY.  

DO NOT BLOCK OTHER VEHICLES IN THE BUILDING
2. �Set up your own tables and chairs from the stack that is provided;  

or bring your own
3. �Put the tables and chairs away when you are done with them;
4. �Take your own trash out with you when you leave.

I’m not a club member, who can come? 
This is open to everyone, even non-hams. It’s our way of saying, Thank You, 
to all the hams, and to fire everyone up for the Greater Baltimore Hambo-
ree & Computerfest.

What food will be available? 
We’ve arranged for Atlantic Catering to have hot dogs, soda and maybe crab 
soup for a reasonable cost.
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Aesthetics and Antennas
Submitted by Ron N3AEA

We are familiar with the TV antennas 
on TV Hill in Hampden. A friend 

recently returned from Shanghai, China 
and sent me some pictures (attached).  
The unique structure is the Oriental Pearl 
TV Tower in Shanghai.

More info from: http://www.newconcept.
com/CultureExchange/china_tour/shang-
hai/Shanghai.html

The Oriental Pearl TV Tower is one of the 
major achievements that symbol the rapid 
economic development and construction 
boom in Shanghai. Built in 1991, and lo-
cated on the the east bank of Huangpu 
River, the 468 meter tall TV tower has 
become the new landmark of the city.

The whole structure looks like a group of 
pearls linked with a thick string. It con-
sists of three giant spherical structures 
(lower sphere, upper sphere, spaceship) 

and five smaller ones on the upper level. By elevator, it takes only 40 seconds 
to reach the upper sphere, 263 meters above the ground. From there, tourists 
can get a panoramic view of the fabulous city.

The TV tower is a modern entertainment complex that combines tourism, 
recreation, and cultural activities together. Souvenir stands, cafe, jazz band, 
and exhibitions are all available. It is also linked through bridges and cor-
ridors with another complex of spherical structures, which houses cinemas, 
restaurants, bazaars, and exhibition centers.�

73’s 
Ron 
N3AEA
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SWL Event
Submitted by Ian N3CVA

The 20th Annual Winter Shortwave Listener (SWL) Fest, sponsored by 
the North American Shortwave Association (NASWA), will be held from 

Thursday, March 8 through Saturday, March 10, 2007 at the Best Western in 
Kulpsville, PA (30 miles north of Philadelphia).

The convention is the largest gathering of listeners to the radio spectrum in 
the United States and perhaps the world, and covers longwave, mediumwave, 
shortwave broadcasts, utilities, pirates, VHF/UHF, FM, scanners, television 
and satellites. About 200 hobbyists and broadcasters from across the country 
and around the world attend each year. Activities include forums, silent auc-
tion, vendors, swap meet, guest speakers, banquet, awards, and door prizes 
that include top line radios. For more information on forums, activities, di-
rections, registration and hotel, visit http://www.swlfest.com.�

Upcoming Programs
JANUARY 17 PROGRAM Interoperability. Craig Fetzer, Division Chief 
- Communications, Maryland State Highway Administration. Craig is 
Operations Chair - FCC Region 20 700 MHz Planning Committee, 
covering all of MD, DC, and Northern VA. He is also Technical Chair 
- Maryland Statewide Interoperability Executive Committee. Governor’s 
Work Group on Public Safety Communications. Craig will explain the 
process and planning that the State of Maryland (acting through the 
Statewide Interoperability Executive Committee) is using to improve and 
implement interoperable public safety radio communications systems.

As usual, doors at 12360 Owings Mills Blvd. open at 7 and program 
begins at 7:40. See you there!
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2007-2008 FAR Scholarships Announced

THE FOUNDATION FOR AMATEUR RADIO, INC., a non-profit 
organization with headquarters in Washington, D.C., plans to admin-

ister fifty-six (56) scholarships for the academic year 2007-2008 to assist li-
censed Radio Amateurs. The Foundation, composed of over seventy-five local 
area Amateur Radio Clubs, fully funds three of these scholarships. Eleven are 
funded with the income from grants. The remaining forty-two (42) are ad-
ministered by the Foundation without cost to the various donors.

Licensed Radio Amateurs may compete for these awards if they plan to pursue 
a full-time course of studies beyond high school and are enrolled in or have 
been accepted for enrollment at an accredited university, college or technical 
school. The awards range from $500 to $3000 with preference given in some 
cases to residents of specified geographical areas or the pursuit of certain study 
programs. Amateur Radio Clubs, especially those in Delaware, Maryland, 
Ohio, Pennsylvania, Texas, Virginia and Wisconsin, are encouraged to an-
nounce these opportunities at their meetings, in their club newsletters, dur-
ing training classes, on their nets and on their world wide web home pages.

Additional information and an application form may be requested by letter or QSL 
card postmarked prior to April 30, 2007. Please send name, call and address to:

FAR Scholarships 
Post Office Box 831 

Riverdale, MD 20738

Applications are also available electronically upon request to Scholarships@
Farweb.org.

The Foundation for Amateur Radio, incorporated in the District of Colum-
bia, is an exempt organization under Section 501(C)(3) of the Internal Rev-
enue Code of 1954. It is devoted exclusively to promoting the interests of 
Amateur Radio and those scientific, literary and educational pursuits that 
advance the purposes of the Amateur Radio Service.

The Foundation encourages all qualified amateurs to apply for these awards.

The following awards will be available for the upcoming academic year:
1. �There are three (3) Silent Key Memorial Scholarships, which pay $3000 each, available to U.S. Residents, 

pursing any course of study leading to a Bachelor’s degree. Preference will be given to residents of the District of 
Columbia, Maryland and Northern Virginia.
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2. �The Richard G. Chichester Memorial Scholarship pays $2000. Applicants must be members of the ARRL and 
recommended by an ARRL-affiliated club (they need not be a member of the club). There is no restriction on 
the course of study. Applicant must be pursuing a Bachelor’s degree. Preference will be given to Texas residents 
living in the metropolitan areas of Austin, Kerrville or San Antonio. Minimum license requirement - General Class.

3. �There are three (3) Radio Club of America Scholarships, which pay $1,000 each. Applicants must pursue studies 
in electronic engineering or electronic technology toward a Bachelor’s degree and be U.S. citizens. Applicants 
must be in their Junior or Senor year of studies. Preference will be given to applicants taking courses in Wireless 
Communications. Minimum license requirement - General Class.

4. �There are sixteen (16) Quarter Century Wireless Association Scholarships. These include 12 Memorial 
Scholarships at $1,000 each, the Jacobson-Keller Family Scholarship at $1,000, the Leo Meyerson Family 
scholarship at $1,000, the Don and Phyllis Doughty Family scholarship at $1500, and Ralph Hasslinger Memorial 
Scholarship at $1500, and the LeLand Smith, Sr. Memorial Scholarship at $1500. There are no restrictions on 
the course of study and applicants must intend to seek an Associate, Bachelor’s or Graduate degree. There is no 
residence area preference. Applicants must be recommended by a member of QCWA, but may not themselves be 
members of QCWA. Non-US Amateurs are eligible.

5. �There are two (2) Young Ladies’ Radio League Memorial Scholarships that pay $1500 each. Applicants must 
hold at least an FCC Technician Class or equivalent foreign authorization and intend to seek a Bachelor’s or 
Graduate degree from a U.S. college or university. There are no residence or course restrictions. Preference will be 
given to female applicants. Non-US Amateurs are eligible.

6. �The Ralph V. “Andy” Anderson-K¯NL Scholarship pays $1000. There is no restriction on the course of study, but 
preference will be given to applicants pursuing a degree in Journalism. Applicants must be residents of the U.S. 
or its territories. Applicants must be seeking a Bachelor’s degree. Minimum license requirement - General Class.

7. �The Columbia Amateur Radio Association, Inc., Scholarship pays $1000. It is available to Maryland residents 
pursuing a Bachelor’s degree in any course of study.

8. �There are five (5) Baltimore Amateur Radio Club Scholarships, 4 pay $1000 and 1 pays $1,500. Applicants 
must be Maryland residents. For three of the 4 - $1000 awards, preference will be given to those who have 
successfully completed one year of college or have been previous winners of this award. The fourth award, which 
is reserved for an entering first year student, will be renewable for three years if the student remains in good 
academic standing throughout the period. The fifth award, paying $1,500, has been designated as the Ernie 
Dobos Memorial Scholarship with preference given to a Baltimore City resident. Applicants must be pursuing a 
Bachelor’s degree.

9. �The Old Old Timers Club Scholarship pays $600. There are no restrictions as to residence, license class, or course of 
study. The applicant must intend to seek at least an Associate Degree and be recommended by an OOTC member.

10. �The Rose Ellen Bills Memorial Scholarship pays $2000. There is no restriction on the course of study. 
Applicants must be a resident of the U.S. or its territories pursuing a Bachelor’s degree. Minimum license 
requirement - General Class

11. �The Frederick Amateur Radio Club Scholarship pays $1000. There is no restriction on the course of study. 
Applicants must reside within 150 miles of Frederick, Maryland; preference will be given to qualified applicants 
from Frederick County, Maryland. Applicant must be pursuing a Bachelor’s degree.

12. �The six (6) 10-10 International Net, Inc., Scholarships pay $1000 each. Applicants must be licensed Radio 
Amateurs having HF privileges. There is no restriction on the course of study. Applicants must seek an Associate, 
Bachelor’s or Graduate degree. Non-US amateurs are eligible. Applicants must be a 10-10 member or provide a 
recommendation from a member of the 10-10 International Net.

13. �The WARAC Memorial Scholarship, sponsored by the West Allis Radio Amateur Radio Club, Inc. Milwaukee, 
Wisconsin, pays $1500. Applicants must be Wisconsin residents pursuing an Associate, Bachelor’s or Graduate 
degree in any course of study.
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14. �The Kevin and Kelly Perdue Memorial Scholarship, sponsored by Kay Craigie-N3KN and Carter Craigie-N3AO, 
pays $2000. Applicants must pursue a Bachelor’s degree with a course of study in the liberal arts, humanities, or 
social sciences from a U.S. college or university.

15. �The South Milwaukee Amateur Radio Club Scholarship pays $1000. Applicants must be Wisconsin residents 
and intend to seek an Associate or Bachelor’s degree from a college or university in the U.S. Preference will be 
given to applicants studying Electrical Engineering or related technology.

16. �The Nanticoke Amateur Radio Club Scholarship pays $1000. Applicants must hold a license with HF 
privileges. Preference will be given to those studying Architecture, Engineering, Electronics, Science or a related 
field at an institution of higher learning in the U.S. Applicants must pursue a Bachelor’s degree. Residence 
requirement - Delaware, Maryland, District of Columbia, or Virginia.

17. �The Murgas Amateur Radio Club Scholarship pays $500. Applicants must be residents of the Commonwealth 
of Pennsylvania, and seek a Bachelor’s degree from a U.S. college or university. There is no restriction on the 
course of study.

18. �The Lawrence E. and Thelma J. Norrie Memorial Scholarship, pays $2500. Applicant must be a U.S. resident. 
Preference will be given to Juniors, Seniors and Graduate students with an academic Grade Point Average 
of 3.0 or higher who are pursuing a Bachelor’s or higher degree in science or engineering. Minimum license 
requirement: Any Class with HF privileges.

19. �The Ernest L. Walker, WB3DVL, Memorial Scholarship sponsored by the Baltimore Radio Amateur Television 
Society Memorial Scholarship pays $1000. There is no restriction on the course of study. Applicants must pursue 
a Bachelor’s degree. Applicants must reside within 150 miles of Baltimore, Maryland. Preference will be given 
to Maryland residents.

20. �The Robert E. True Memorial Scholarship pays $1000. Applicants must be residents of the state of Ohio 
seeking a Bachelor’s degree at a US college or university. Preference will be given to those pursuing courses in 
Electrical Engineering or Electronic/Computer Technology.

21. �The Free State Amateur Radio Club Scholarship pays $500. Applicants must be U.S. citizens residing in the 
State of Maryland and holding a valid FCC Amateur license with HF privileges. There is no restriction on the 
course of study. Applicants must seek an Associate, Bachelor’s or Graduate degree from a college or university in 
the United States.

22. �OZAUKEE Radio Club Scholarship pays $1000. It is available to Wisconsin residents pursing a Bachelor’s or 
Graduate degree in any course of study.

23. �The Claude H. Haring, Jr., W3IIM Memorial Scholarship sponsored by the Phil-Mont Mobile Radio Club, 
Inc. pays $2000. There is no restriction on the course of study. Applicants must intend to seek a Bachelor’s or 
Graduate degree, and reside in the Eastern Pennsylvania or Southern New Jersey ARRL Sections.

24. �The Dwight Weller, KB3LA, Memorial Scholarship, sponsored by Phillip Karn, KA9Q, pays $1000. Applicants 
must intend to seek a Bachelor’s degree in any branch of the engineering or physical sciences. There is no 
residence requirement.

25. �The Chuck Reville, K3FT Memorial Scholarship, sponsored by Phillip Karn, KA9Q, pays $1000. Applicants 
must intend to seek a Bachelor’s degree in any branch of the engineering or physical sciences. There is no 
residence requirement.

26. �The Samuel Kuncevich N3QIE Memorial Scholarship, sponsored by the Phil-Mont Mobile Radio Club, Inc. 
pays $2000. There is no restriction on the course of study. Applicants must intend to seek a Bachelor’s or 
Graduate degree, and reside in the Eastern Pennsylvania or Southern New Jersey ARRL Sections.

27. �The Tulare County Memorial Scholarship pays $1000. Applicants must be working towards a Bachelors or higher 
degree in engineering or computer science, and be residents of the State of California. Preference will be given to 
applicants who are living in Tulare County, California and who have not previously received a FAR scholarship.�
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The Technical Stories  
of the Frequencies (Part 1)
Introduction and submission by Hale Adams, N3NYC

In light of how the voltages and frequencies of “house current” varies from 
country to country, I’ve often wondered just how 120 volts at 60 cycles 

per second became the universal standard here in the United States. Why not 
some round number, like 100 volts at 100 cycles?

I collect old textbooks and reference books on electricity and electronics, and 
I found the answer to the frequency question in one of them: “Electrical 
Engineering Papers”, published by the Westinghouse Electric and Manufac-
turing Company in 1919. It’s a collection of papers written by Benjamin G. 
Lamme from 1897 to 1918, edited by Bernard A. Behrend.

Behrend, the editor of the collection, seems to be a little obscure. He was 
Vice-President of the American Institute of Electrical Engineers in about 
1917, and had some association with Nikola Tesla. (The AIEE merged with 
the Institute of Radio Engineers at the end of 1962 to form the Institute of 
Electrical and Electronics Engineers, or IEEE.)

Lamme, the author of the papers, is much better known, or at least gets more 
notice in the history books. He was born on a farm near Springfield, Ohio in 
January 1864, where he grew up. From an early age he showed an aptitude 
for mathematics and mechanics, and entered Ohio State University in 1883, 
graduating in 1888 with a degree in mechanical engineering. After a few 
months spent on the family farm helping to care for his mortally-ill father, he 
joined Westinghouse in the spring of 1889 and stayed there for the rest of his 
career. He started off in the “Test Rooms”, helping to design and test various 
sorts of electrical machinery. At first, at lot of the work was done “by the seat 
of one’s pants” as so little was understood of the underlying principles of the 
machinery. Lamme’s skill in mathematics helped him grasp quickly the pat-
terns that were emerging from the data he and his colleagues were gathering, 
and his suggestions proved very valuable in producing working machines.

Lamme worked his way up through the ranks, finally being promoted to 
Chief Engineer at Westinghouse in 1903, a position he held until his death. 
He supervised a considerable amount of ground-breaking work, judging 
from the titles of the papers reprinted in the book, covering topics as diverse 
as slow-speed motors for steel-mill work, problems in electric-power trans-
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mission, electric railways, and even early (1902) experimental work on high-
frequency (10,000 Hz) alternators.

Lamme was well-regarded by his associates, forming close friendships with 
many of his colleagues. Upon Lamme’s death in July 1924, H. P Davis, Vice-
President of Westinghouse, wrote: “Mr. Lamme was endowed by nature with 
an almost infallible memory, a keenly analytical mind, a great simplicity, a 
capacity for intense, continuous application and a high degree of engineering 
foresight. He possessed the ability to analyze a problem into its fundamental 
principles, and to see through a mass  of details to the very heart of a problem. 
Hence he was little apt to waste time or energy on stray bypaths.”

In his will, Lamme made provision for several scholarships at Ohio State Uni-
versity and endowed several awards to be given for outstanding achievement 
in the field of electrical engineering. The AIEE used its endowment from 
Lamme to establish the Lamme Medal in 1928, given to outstanding design 
engineers in the power field.

(The information on Behrend and Lamme was gleaned from the Internet, with 
most of the information on Lamme coming from: http://www.geocities.com/nevey-
aakov/electro_science/lamme.html>.)

A note on terminology in Lamme’s paper below:

1) �“synchronous converters” are machines used to convert AC to DC. They 
are, in effect, an AC motor and DC generator combined into one machine, 
using a common armature and field.

2) �“engine-type” machines are machines driven by a reciprocating steam en-
gine. Turbines didn’t come into use until a few years after 1900, so genera-
tors were driven by large reciprocating engines prior to then, and many of 
the largest installations of such engines remained in place for many years af-
terward. (Picture engines standing perhaps 30 feet tall from base to cylinder 
head, with 20-foot strokes and 6-foot bores, coupled to generators looking 
like immense steel 20-foot-diameter “frisbees” stood on their edges.)

Now, on to the paper itself.......

THE TECHNICAL STORY OF THE FREQUENCIES
FOREWORD—This paper was presented before the Washington Section of the 
American Institute of Electrical Engineers in January, 1918. It covers briefly the 
history of the various frequencies used in America and the engineering and technical 
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reasons which have influenced their ultimate choice or rejection. The author had in 
mind the preservation of this in more or less historical form, in order that it should 
not eventually be entirely lost. Since the publication of this paper, the author has 
received many favorable comments on it, as being the only reliable source of infor-
mation on the subject which is now available. It has been reprinted in its entirety 
in a number of technical papers and the material drawn from it has been used in a 
number of technical lectures by various engineers and educators.—(ED.)

In the early days of the alternating current, there were no well established 
tendencies toward any definite frequencies, either in this country or in 

Europe. Each manufacturer selected that frequency which best suited his par-
ticular style of generating apparatus, and the greater the number of manu-
facturers, the greater the number of frequencies. But quite early, in America, 
there developed definite tendencies toward certain standards. Later, similar 
tendencies in Europe operated to bring about a general adoption of a limited 
number of definite frequencies.

It is not the purpose of the paper to deal with the history of any but the 
American tendencies and developments, as these form a sufficient story in 
themselves.

The story of how and why the various commercial frequencies came into use 
and then dropped out again, in most cases, is not primarily the story of the 
frequencies themselves, but of the various uses to which the alternating cur-
rent has been applied. In other words, fundamental changes in the application 
of alternating current have led to radical changes in the frequencies. Some of 
the applications which have had a determining factor on the frequency of the 
supply system are as follows; incandescent lighting, transformers, transmis-
sion systems, arc lighting, induction motors, synchronous converters, con-
structional conditions in rotating machinery, and operating conditions. A 
brief consideration of these items individually, from the present viewpoint, 
indicates that while some of them had, at one time, very considerable in-
fluence in determining frequency conditions, yet, in a number of cases, the 
original reasons have disappeared through improvements and refinements, as 
will be described later.

At various times the following standard frequencies have been in use in this 
country, namely, 133 1/3, 125, 83 1/3, 66 2/3, 60, 50, 40, 30 and 25 cycles 
per second. These did not appear chronologically in the order given above, 
and a few odd frequencies in a few special applications are omitted.
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In the following, the various frequencies will be considered more or less in the 
order of their development and basic reasons will be given for their choice, 
and the writer will endeavor to show why certain of them have persisted, 
while others have dropped out. It will also be shown why the commercial 
situation has first tended strongly toward certain frequencies and afterwards 
swung toward others.

133 AND 125 CYCLES
In the earliest alternating work, the whole service consisted of incandescent 
lighting, and the electric equipment was made up of small high-speed belted 
single-phase generators and house-to-house distributing transformers. As the 
transformers were of small capacity and as their design was in a very crude 
state, it was believed that a relatively high frequency would best meet the trans-
former conditions. A choice of such an odd frequency as 133 1/3 cycles per 
second, is due to the fact that in those early days (1886 to 1893) frequencies 
were usually designated in terms of alternations per minute. One of the earli-
est commercial generating units constructed by the Westinghouse company 
had a speed of 2000 rev. per min. and had eight poles. This presented a fairly 
convenient constructional arrangement for the surface-wound type of rotat-
ing armature, which was the only one recognized at that time. The speed of 
2000 rev. per min., with eight poles, gave 16,000 alternations per minute, or 
133 1/3 cycles per second according to our present method of designation. 
Thus the earliest frequency in commercial use in this country was fixed, to a 
certain extent, by constructional reasons, although the house-to-house trans-
former problem apparently indicated the need for a relatively high frequency. 
The Thomson-Houston company adopted a standard frequency of 15,000 
alternations per minute, (125 cycles) instead of the Westinghouse 16,000, but 
the writer does not know why this difference was made. However, the two fre-
quencies were so close together that practically they could be classified as one. 

At this time, it should be borne in mind, there were no real transmission prob-
lems, no alternating-current arc lighting, no induction motors and the need 
for uniform rotation of the generators was not recognized. The induction mo-
tor, in its earliest stages, came in 1888 and considerable work was done on it 
in 1889 and 1890, but it required polyphase supply circuits and comparatively 
low frequency and, therefore, it had no connection whatever with the then 
standard single-phase, 133 1/3 and 125 cycle systems. The synchronous con-
verter was also unheard of (one might say almost undreamed of ) at that time.
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60 CYCLES
In 1889 or 1890 it was beginning to be recognized in this country that some 
lower frequency than 125 and 133 1/3 cycles would be desirable. Also about 
this time direct-coupled and engine-type alternators were being considered in 
Europe and it was felt that such construction would eventually come into use 
in America. It was appreciated that in such case, 133 1/3 cycles would pres-
ent very considerable difficulties compared with some much lower frequency, 
due to the large number of poles which would be required. For instance, an 
alternator direct driven by an 80-rev. per min. engine would require 200 poles 
to give the required frequency and such construction was looked upon as be-
ing practically prohibitive. About this time Mr. L. B. Stillwell, then with the 
Westinghouse company, made a very careful study of this matter of a new 
frequency, in connection with the possibilities of engine-type generators, and 
after analyzing a number of cases, it appeared that 7200 alternations per min-
ute (60 cycles per second), was about as high as would be desirable for the 
various engine speeds then in sight. Transformer constructions and arc lighting 
were also considered in this analysis. While it was deemed that a somewhat 
higher frequency might be better for transformers, yet a lower frequency than 
60 cycles was considered as possibly better for engine-type generators. A com-
promise between all the various conditions eventually led to 60 cycles as the 
best frequency. However, while this frequency originated about 1890, it did 
not come into use suddenly, for it was impossible to introduce such a radical 
change in a brief time. Moreover, the direct-coupled or engine-type generator 
was slow in coming into general use and, therefore, there was not the neces-
sity for the introduction of this low frequency in many of the equipments 
sold from 1890 to 1892. However, by 1893, 60 cycles became pretty firmly 
established and was sharing the business with the 133 1/3-cycle systems. It 
should be borne in mind that, at this time, the adoption of this frequency was 
not considered as a direct means for bringing forward the polyphase induction 
motor, for the earlier 60-cycle systems, like the 125- and 133 1/3-cycle, were 
all single-phase. Also, it was then thought that the polyphase motor would 
possibly require a still lower frequency and, moreover, the polyphase system 
was looked upon as in a class by itself, suitable only for induction motor work. 
At that time the introduction of polyphase generators for general service was 
not contemplated. This followed about two or three years later.

In 1890 the Westinghouse company, which had been developing the Tesla 
polyphase motor, laid aside the work, largely on account of there being no 
suitable general supply systems for this type of motor. The problem was again 
revived in 1892, in an experimental way, with a view to bringing out induc-
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tion motor which might be applied on standard frequencies such as could be 
used in commercial supply circuits for lighting and other purposes. It should 
be understood that at this time such circuits were not in existence but were 
being contemplated. In 1893, after the polyphase motor had been further 
developed up to the point where it showed great commercial possibilities, the 
best means for getting it on the market were carefully considered. It was de-
cided that the best way to promote the induction motor business was to cre-
ate a demand for it on commercial alternating-current systems. This meant 
that, in the first place, such systems must be created. Therefore, it was decided 
to undertake to fill the country with polyphase generating systems, which 
were primarily to be used for the usual lighting service. It was thought that, 
with such systems available, the time would soon come when there would be 
a call for induction motors. In this way experience would be obtained in the 
construction and operation of polyphase generators and the operating public 
would not be unduly handicapped in the use of such generators, compared 
with the older single-phase types.

An early example of this new practise was in the 2000-kw. polyphase gen-
erating units used for lighting the Chicago World’s Fair in 1893. Here the 
single-phase type still persisted, as each generator unit was made up of two 
similar frames placed side by side, but with their single phase armatures dis-
placed one-half pole pitch from each other so that the combined machine 
delivered two single-phase currents displaced 90 degrees from each other. It 
was considered that each circuit could be regulated independently for lighting 
service, and polyphase motors could be operated from the two circuits. These 
generators (at that time the largest in this country) were designed in 1892 and 
were of 60 cycles. These, therefore, indicate the tendency at that time toward 
lower frequency and polyphase generation, although commercial polyphase 
motors were not yet on the market.� end of Part I
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For Sale
Subject: AERO Club Towers
The club has one 50 foot and one 60 foot fold over style tower. These tow-
ers are a “military style” 7 inch on side triangular rod type. Each tower has a 
heavy duty steel fold over base. These towers are designed to be guyed. Tower 
sections are 10 feet long and bolt together. If anyone would like to examine 
these please ask them to call me. Thanks. 

RonDistler@aol.com or by twisted pair 410-256-9018

-------------

1: �MW-35 35 ft steel telescoping tower with hinged base, roof bracket,  
3 winches, Cushcraft A-3 Tribander antenna, CD-45 Rotator.  
MAKE AN OFFER

2: �TS820S Kenwood Transceiver plus VF-820 VFO, SP820 speaker,  
AT200 Tuner and MC-50 mic. $500 for the rig package.

3: MLA-1200 Dentron amp plus MFJ989C tuner $400

Contact Lee, W3FQE 410-321-6856 or email capttry1st@aol.com

All in service at this time

-------------

For FREE
2 Parabolic Antennas one 10 ft and one 12 ft diameter. These aree commer-
cial cable TV antennas previously used by Flight Systems Cable, a predecessor 
of Comcast in Baltimore. Will accept the highest bids. A bid that is an offer 
“to remove for free” will be considered. Contact Dan Hodge (ex-W9AQR), 
President, Anchorage Tower Condominium Association, at dan.hodge@cox.
net, 410-534-4850, or 703-599-2659. These need to be removed in a rela-
tively short timeframe. Please call soon.

Thanks! 
Dan Hodge, ex-W9AQR
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VE Report - December 2006
A Laurel ARC Volunteer Examiner Coordinator (LARC 
VEC) affiliated testing session was held at the BARC 
Meeting and Training Facility in Owings Mills, MD, on 
Saturday, December 2. Two people took exams for either 
their initial ham license or to upgrade their license.

The examinees achieved the following:

Became new Technician Class licensee
Stephen Fonnesbech TBD

Upgraded to General Class licensee
Larry Jugler KB3NUR

Became new Amateur Extra Class licensee
Dharma Prasad Agrahar AB3EH

Overall, Eleven tests were passed out of seventeen administered:
Element 1 (5 WPM CW): 100%  
Element 2 (Technician Written): 100%

Thanks to the Volunteer Examiners who made the session possible:
Hale Adams N3NYC, Robin Schaefer AA3SB, Russ Kaufman N3YI, Rusty 
Schaefer N3WKE, Jerry Matthews N3XWT, Doug Wittich N3VEJ, Doc 
Sanders W3FYA

This was the last testing session for 2006 at the BARC facility. The next ses-
sion is Sunday, January 7, 2006. Registration opens at 1:30 PM and testing 
starts at 2:00 PM. For more information about the exam session, please send 
email to n3wke at arrl.net.

73, Rusty N3WKE
VE Team Leader

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