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Changes and Additions 

FCC has, effective March 1, 1952, opened to 
narrow-band frequency or phase modulation use 
the entire telephony suballoeations 3800-40(X) 
kc. and 14,200-14,300 ke. After March 1st the 
answer to Question 51 on page 34, and Section 
12.111 on page 73 should be amended accord-
ingly. 
On page 49, a typographical transposition in 

the second sentence of the answer to Question 
142 reverses the meaning. The sentence should 
read: " The amplification factor is the ratio of a 
plate-voltage change which causes a given plate-
current change, to the grid-voltage change which 
causes the same plate-current change." 
A new FCC District 24 has been established, 

with headquarters in the Briggs Building, 22nd 
and E Streets, NW, Washington, D. C., and 
covering territory included within the boundaries 
of the District of Columbia extended ten miles in 
all directions. 

In early March FCC took action to streamline 
more of its licensing procedures with the creation 
of a new application form, 405-A, to be used 
after April 15th by a number of services, includ-
ing amateur, in applications for straight renew:d 
of station and/or operator license. By " straight " 
renewal is meant renewal only, with no modifica-
tion requested for change of address, call, class of 
privileges, etc. The form, to be known as the 
"short-form renewal," consists of three sections, 
all to be filled out carefully and neatly by the 
applicant. The first section requires notarization, 
and then the whole affair is mailed direct to FCC 
in Washington; it will no longer he necessary to 
send along your original license with such appli-
cations. Two of the three sections are detached 
by FCC and become their file records; the third 
is. in the form of a tear-out postcard which is 
authenticated by FCC and mailed back to you 
to become a renewal "endorsement" of your 
original license. Both original license and en-
dorsement of renewal must thereafter be ('x-
hibited together as the renewed license au-
thorization. 
On those parts of the new form which become 

FCC file records, the following basic information 
is required: 

1) Name (exactly as on your license) 
2) Mail address (exactly as on your license) 
3) Transmitter location (exactly as on your license, in-

chiding data on a remote control point if one is authorized) 
4) Additional data: 

a) License covered (amateur station, amateur operator, 
or amateur station-and-operator) 

b) Class of station ( amateur) 
e) Call (your amateur call) 
d) File number (not required in the case of amateur 

applicants) 
e) Termination date of original license (i.e., the ex-

piration date of the license you are renewing). 

We point out again this new procedure applies 
to straight renewals only; if a modification or 
other change is sought, continue to use old 
Form 610. Proof of operating time as a condition 
to renewal is still required; the applicant by his 
signature affirms a statement on the form that 
he has complied with the minimum renewal re-
quirements. Changes in our regulations have 
been made with revised language as follows: 

§ 12.27 
(e) Application for renewal of amateur operator license 

shall be submitted on FCC Form No. 405-A. Unless other-
wise directed by the Commission, each application for 
renewal of License shall be filed during the last 120 days of 
the license term or within a period of grace of one year after 
the expiration date of such license. During this one year 
period of grace an expired license is not valid. A renewed 
license issued upon the basis of an application filed during 
the grane period will be dated currently and will not be 
backdated to the date of expiration of the license being 
renewed. In any case in which the licensee has, in accordance 
with the Commission's rules made timely and sufficient 
application for renewal of license, no license with reference 
to any activity of a continuing nature shall expire until 
such application shall have been finally determined. 

§ 12.67 

(a) Application for renewal of station license shall be 
submitted on FCC Form No. 405-A. Unless otherwise 
directed by the Commission, each application for renewal of 
license shall be filed during the last 120 days of the license 
term or within a period of grace of one year after the ex-
piration date of such license. During this one year period of 
grace an expired license is not valid. A renewed license issued 
upon the basis of an application filed during the grace 
period will be dated currently and will not be backdated to 
the date of expiration of the license being renewed. This 
one year period of grace shall apply only to licenses expiring 
on or after January 1, 1951. In any case in which the licensee 
has, in accordance with the Commission's rules made timely 
and sufficient application for renewal of license, no license 
with reference to any activity of a continuing nature shall 
expire until such application shall have been finally de-
termined. 

FCC has now deleted the Netherlands Antilles 
from the Restricted List on page 76, since that 
government no longer prohibits amateur radio 
communication. 

No. 28-2, March 10, 1952. 
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CHAPTER 1 

Amateur Licensing 
ri

-IRE operation of an amateur radio trans-
mitting station is a privilege made available 
by the Government, through an agency 

called the Federal Communications Commission, 
to any citizen of the United States who can 
qualify. The granting of this privilege in the form 
of federal licenses is subject to the applicant's 
ability to demonstrate basic radio technical and 
code knowledge, and familiarity with regulations 
governing the amateur service. A primary pur-
pose of licensing is to ensure that the operator of 
a radio transmitter is sufficiently skilled that he 
will not, by improper adjustment of his equipment 
or lack of knowledge of regulations, cause inter-
ference to other services using the radio spectrum. 
To own and operate an amateur radio station 

in the United States or possessions it is necessary 
to have two licenses, both of which are issued by 
the Federal Communications Commission from 
its main office in Washington, D. C. For the 
operator himself there is the operator license, 
issued after the individual has passed a code test 
and a written examination designed to test his 
familiarity with radio law and regulations and 
his knowledge of the proper operation of amateur 
radio transmitting equipment. This examination 
may be taken at any of numerous field offices of 
the Commission, and in certain cases by mail, 
as will be explained later. For the transmitting 
equipment itself there is the station license, which 
authorizes the operation of transmitting equip-
ment at a specified location and also authorizes 
portable and mobile operation as permitted under 
the regulations. Actually, the license itself is a 
single card form containing both operator and 
station authorizations. 

It is absolutely essential that both licenses be 
obtained before an amateur station of any kind is 
operated. We wish to emphasize this point and, 
further, to emphasize that there are no excep-
tions to the requirement for licenses for any of 
the kinds of work an amateur is interested in 
undertaking. Those who, after study, think that 
the language of the law is such as to permit of 
some special interpretation which will enable un-
licensed operation under certain conditions are 
warned that the language of the law is air-tight, 
and no such special interpretations are possible. 
Please do not write us, therefore, asking if un-
licensed operation isn't all right if the power used 
is so low that the station won't be heard over the 
state line, or if licenses are required for 2-meter 
transceivers, or anything of that sort; you will 
only be wasting your time and ours. There are 
no special cases; licenses are always necessary. 
The lose of future operating privileges as well as 

the prospect of fine and imprisonment face the 
unlicensed operator who is sure he is an exception. 
There is no age limit for amateurs. However, 

only American citizens can obtain licenses to 
operate amateur stations in the United States. 
Since aliens possessing first papers are not yet 
full-fledged citizens, they also are barred from 
holding licenses. 
The amateur license is a white card 3 inches by 

5 inches, containing both the operator and station 
authorization on its face, and terms and condi-
tions on the reverse side. It is not necessary that 
you post your license in your radio room, but it 
is required that you have it in your personal pos-
session whenever and wherever you are operating. 

License Structure 

A new license structure now provides a variety 
of amateur license classes. The chart on the 
following page lists each class and its require-
ments and privileges. To determine that the 
applicant has ability necessary to enable him to 
operate an amateur station properly with the 
various privileges his license grants, the Govern-
ment requires that he pass a written examination 
(in addition to filling out an application form) to 
show that he is familiar with radio theory, opera-
tion and adjustment of basic transmitting equip-
ment, both telegraph and 'phone, and with the 
essential parts of the radio law and regulations. 
The scope of the examination varies with the 
type of license, being extremely simple for the 
Novice Class and graduating to a rather difficult 
examination for the Amateur Extra Class. The 
written examination for each class is described 
later in this booklet under the appropriate chap-
ter. It is also required that the applicant demon-
strate ability to send and receive International 
Morse " Continental" code at a rate of speed 
commensurate with the license class — 5 words 
per minute for Novice and Technician, 13 w.p.m. 
for General, Conditional and Advanced Classes, 
and 20 w.p.m. for Amateur Extra Class. Perfect 
copy and sending must be accomplished for one 
minute out of a five-minute test. That the appli-
cant intends to use 'phone rather than telegraphy 
does not excuse him from the code teat; every-
body has to take it. It is a basic requirement of 
international treaty. 

Learning the code is mostly a matter of prac-
tice. Instructions on learning it, on how to handle 
a key, data on practice sets, etc., are contained 
in a companion booklet entitled Learning the 
Radio-Telegraph Code, obtainable for 25e, post-
paid, from the American Radio Relay League, 
West Hartford 7, Conn. 

5 



AMATEUR OPERATOR LICENSES 

Class 

Novice 

Technician 

General 
Conditional 1 

Advanced.' 

Prior Experience Code Test Written Examination Privileges Term 

None 

None 

None 

5 w.p.m. Elementary theory and 
regulations 

5 w.p.m. 

13 w.p.m. 

General theory and regula-
tions 

Telegraphy in 3700-3750, 
26,960-27,230 kc., and 
telegraphy or voice in 145-
147 Mc. Crystal control re-
quired; 75 watts maximum 
input 

All amateur privileges above 
220 Mc. 

General theory and regula-
tions 

All except voice in 3800-
4000 and 14,200-14,300 kc. 

One year since 1934, 
except as Novice or 
Technician 

Amateur Extra Two years since 1934," 
except as Novice or 
Technician 

13 w.p.m. General theory and regula-
tions, plus special exam on 
radiotelephony 

All amateur privileges 

20 w.p.m.' General theory and regula-
tions, plus special exam' on 
advanced techniques 

All amateur privileges 

One year, not 
renewable 

Five years, 
renewable 

Five years, 
renewable 

Five years, 
renewable 

Five years, 
renewable 

Same as General Class, except examination taken by mail 
2 Not available to new applicants after December 31, 1952 
3 Waived for persons who hold or can qualify for a General or Advanced Class license and who can show that they held amateur license prior to May, 1917. I
 1
13

,1
41
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AMATEUR LICENSING 7 
FCC Field Organization 

The Federal Communications Commission 
maintains an extensive Field Engineering & 
Monitoring Division, which among many other 
duties conducts examinations for radio operator 
licenses. There are 23 district administrative 
offices, as follows: 

BOSTON, MASS. 
NEW Yorac, N. Y. 
PHILADELPHIA, PA. 
BALTIMORE, MD. 
NORFOLK, VA. 
ATLANTA, GA. 
MIAMI, FLA. 
NEW ORLEANS, LA. 
HOUSTON, TEX. 
DALLAS, TEX. 
LOS ANGELES, CALIF. 
SAN FRANCISCO, CALIF. 
PORTLAND, ORE. 
SEATTLE, WASH. 
DENVER, COLO. 
ST. PAUL, MINN. 
KANSAS Crrr, Mo. 
CHICAGO, ILL. 
DETROIT, MICH. 
BUFFALO, N. Y. 
HONOLULU, T. H. 
SAN JUAN, P. R. 
JUNEAU, ALASKA 

Examinations are given frequently at these of-
fices, as well as at the main office of the Commis-
sion in Washington, D. C., and the suboffices at 
Anchorage, Alaska (branch of Juneau), Savannah 
(branch of Atlanta), Tampa (branch of Miami), 
San Diego (branch of Los Angeles), Mobile 
(branch of New Orleans), and Beaumont, Tex. 
(branch of Houston). In addition, examinations 
are held four times each year in the following 
cities: 

BIRMINGHAM, ALA. 
CHARLESTON, W. VA. 
CINCINNATI, ONio 
CLEVELAND, OHIO 
COLUMBUS, Onice 
CORPUS CHRISTI, TEXAS 
DAVENPORT, IOWA 
DES MOINES, IOWA 
FORT WAYNE, IND. 
FRESNO, CALIF. 
GRAND RAPIDS, MICH. 
INDIANAPOLIS, IND. 
JACKSON, MISS. 
KNOXVILLE, TENN. 
LiTTLE Roca, Aar. 
MEMPHIS, TENN. 
MILWAUKEE, WIS. 
NASHVILLE, TENN. 
OKLAHOMA CITY, OKLA. 
OMAHA, NEBR. 
PimaNix, AEU& 
PITTSBURGH, PA. 
ST. LOUIS, MO. 
SALT LAZE CITY, UTAH 
SAN ANTONIO, TEX. 
SCHENECTADY, N. Y. 
Sioux FALLS, So. DAN. 
SYRACUSE, N. Y. 
TULSA, OKLA. 
WILLIAMSPORT, PA. 
WINSTON-SALEM, N. C. 

This makes a total of 61 cities in which ex-
aminations for amateur radio operator licenses 
are available at least as often as four times per 
year. The Rules of the Federal Communications 
Commission say that any aspirant for amateur 

licenses who lives within 125 miles airline of the 
nearest of these points must appear in person to 
take his examination. He can, however, appear at 
any one of the points, not necessarily the nearest. 
Persons living more than 125 miles airline from 
any of these cities, as well as the physically dis-
abled and also persons in military service, are per-
mitted to take certain examinations by mail; 
Chapter 5 of this booklet details the conditions 
and the procedures. 

Application Procedure 

Now, if you live within 125 miles airline of one 
of the above examining points (except in Alaska, 
outside Anchorage and Juneau, or Hawaii outside 
Oahu, or the Virgin Islands — see Chapter 5), 
you should write to or visit the FCC Engineer-in-
Charge of the district in which you live to secure 
an application blank. See the list of addresses on 
an adjoining page. Ask for a copy of FCC Form 
610, the standard application blank for amateur 
station and operator licenses. 
The amateur application is rather detailed but 

is straight-forward. The back of the form is con-
cerned with special cases, such as an application 
for a club station, or an application taken by 
mail, described more thoroughly in Chapter 5, 
so in the situations covered by this section you 
need be concerned only with the face of the form. 
You should not be concerned over the item re-
quiring you to waive claim to the use of any 
particular frequency or of the ether as against 
the regulatory power of the United States. This is 
a form requirement under the law, and agreement 
is required of all licensees, amateur or commer-
cial. Question 15 of the form requires the signa-
ture of the official in charge of premises if your 
station is to be on premises under governmental, 
corporate or institutional control. This is to show 
that the necessary power to control the station 
location has been given you. Whenever the sta-
tion is in your own home, owned or rented, the 
question has no applicability. For instance, you 
don't have to get a signature if your residence is in 
a Government housing project; you already con-
trol your own home, so in that case just skip the 
question. 
When the form has been filled out, have it 

notarized. (Notarization is not required for oper-
ator license only, but we assume you will be 
seeking both operator and station privileges.) 
Mail the filled-out form back to the Engineer's 
office or, if you are appearing at a district office 
where there are frequent examinations, simply 
take it with you. Of course, you will appear at 
the specified time and take your examination. 

First, the Engineer gives you your code test. 
You will probably be taking it along with other 
applicants. Then the Engineer will inspect your 
"copy" quickly and determine whether you have 
passed. It is required that you copy perfectly for 
at least one continuous minute out of the five 
minutes or so of code which will be sent as the 
test. Then the Engineer will examine you in send-
ing ability. If you are successful in passing both 
the sending and receiving code tests at the re-



8 CHAPTER 1 

UNITED STATES RADIO DISTRICTS 

Address the District FCC Engineer-in-Charge 

District No. 1, 1600 Customhouse, Boston 9, Mass. The 
states of CONNECTICUT, MAINE, MASSACHUSETTS, 
NEW HAMPSHIRE, RHODE ISLAND and VERMONT. 

District No. 2, 748 Federal Bldg., 841 Washington St., 
New York 14, N. Y. In the state of NEW YORK, the coun-
ties of Albany, Bronx, Columbia, Delaware, Dutchese, 
Greene, Kings, Nassau, New York, Orange, Putnam, Queens, 
Rensselaer, Richmond, Rockland, Schenectady, Suffolk, 
Sullivan, Ulster and Westchester; in the state of NEW 
JERSEY, the counties of Bergen, Essex, Hudson, Hunter-
don, Mercer, Middlesex, Monmouth, Morris, Passaic, 
Somerset, Sussex, Union and Warren. 

District No. 3, 1005 Customhouse, Second and Chestnut 
Ste., Philadelphia 6, Pa. In the state of PENNSYLVANIA, 
the counties of Adams, Berks, Bucks, Carbon, Chester, 
Cumberland, Dauphin, Delaware, Lancaster, Lebanon, 
Lehigh, Monroe, Montgomery, Northampton, Perry, 
Philadelphia, Schuylkill and York; in the state of NEW 
JERSEY, the counties of Atlantic, Burlington, Camden, 
Cape May, Cumberland, Gloucester, Ocean and Salem; and 
the county of Newcastle in the state of DELAWARE. 

District No. 4, 508 Old Town Bank Bldg., Baltimore 2, 
Md. The state of MARYLAND; the DISTRICT OF CO-
LUMBIA; in the state of VIRGINIA, the counties of Arling-
ton, Clark, Fairfax Fauquier, Frederick, Loudoun, Page, 
Prince William, Rappahannock, Shenandoah and Warren; 
the counties of Kent and Sussex in the state of DELA-
WARE; in the state of WEST VIRGINIA, the counties of 
Barbour, Berkeley, Grant, Hampshire, Hardy, Harrison, 
Jefferson, Lewis, Marion, Mineral, Monongalia, Morgan, 
Pendleton, Preston, Randolph, Taylor, Tucker and Upshur. 

District No. 5, 402 Federal Bldg., Norfolk, Va. The state 
of VIRGINIA except that part lying in District 4, and the 
state of NORTH CAROLINA except that part lying in 
District 6. 

District No. 6, 411 Federal Annex, Atlanta 3, Ga. The 
states of GEORGIA, SOUTH CAROLINA and TEN-
NESSEE; the state of ALABAMA except that part lying 
in District 8; in the state of NORTH CAROLINA, the 
counties of Ashe, Avery, Buncombe, Burke, Caldwell, 
Cherokee, Clay, Cleveland, Graham, Haywood, Henderson, 
Jackson, McDowell, Macon, Madison, Mitchell, Polk, 
Rutherford, Swain, Translvania, Watauga and Yancey. 

District No. 7, 312 Federal Bldg., Miami 1, Fla. The state 
of FLORIDA except that part lying in District 8. 

District No. 8, 400 Audubon Bldg., New Orleans 18, La. 
The states of ARKANSAS, LOUISIANA and MISSIS-
SIPPI; in the state of TEXAS, the city of Texarkana; in 
the state of FLORIDA, the county of Escambia; in the state 
of ALABAMA, the counties of Mobile and Baldwin. 

District No. 9, 324 U. S. Appraisers Stores Bldg., 7300 
Wingate St., Houston 11, Tex. In the state of TEXAS, the 
counties of Angelina, Aransas, Ateacoea, Austin, Bandera, 
Bastrop, Bee, Brooks, Bexar, Blanco, Brasoria, Brazos, 
Burleson, Caldwell, Calhoun, Cameron, Chambers, Colo-
rado, Comal, DeWitt, Duval, Dimmit, Edwards, Fayette, 
Fort Bend, Frio, Galveston, Gillespie, Gonad, Gonzales, 
Grimes, Guadalupe, Hardon, Hays, Harris, Hidalgo, Jack-
son, Jasper, Jefferson, Jim Hogg, Jim Wells, Karnes, Ken-
edy, Kendall, Kerr Kinney, Kleberg, LaSalle, Lavaca, Lee, 
Liberty, Live Oak, Matagorda, Madison, Maverick, Mc-
Mullen, Medina, Montgomery, Nacogdochee, Newton, 
Nueces, Orange, Polk, Real, Refugio, San Augustine, San 
Jacinto, San Patricio, Sabine, Starr, Travis, Trinity, Tyler, 
Uvalde, Val Verde, Victoria, Walker, Waller, Washington, 
Webb, Wharten, Willacy, Williamson, Wilson, Zapata and 
ZaraIa. 

District No. 10, 500 U. S. Terminal Annex Bldg., Dallas, 
Tex. The state of TEXAS except that part lying in District 
9 and in the city of Texarkana; the states of OKLAHOMA 
and NEW MEXICO. 

District No. 11, 539 Federal Bldg., Los Angeles 12, Calif. 
The state of ARIZONA; in the state of NEVADA, the 
county of Clarke; in the state of CALIFORNIA, the coon-

ties of Imperial, Inyo, Kern, Los Angelm, Orange River-
side, San Bernardino, San Diego, San Luis Obispo, Santa 
Barbara and Ventura. 

District No. 12, 323-A Customhouse, San Francisco 26, 
Calif. The state of CALIFORNIA except that part lying in 
District 11; the state of NEVADA except the county of 
Clarke. 

District No. 13, 307 Fitzpatrick Bldg., Portland 5, Ore. 
The state of OREGON; the state of IDAHO except that 
part lying in District 14; in the state of WASHINGTON, 
the counties of Wahkiakum, Cowlitz, Clark, Skamania and 
Klickitat. 

District No. 14, 808 Federal Office Building, Seattle 4, 
Wash. The state of MONTANA; the state of WASHING-
TON except that part lying in District 13; in the state of 
IDAHO, the counties of Benewah, Bonner, Boundary, 
Clearwater, Idaho, Kootenai, Latah, Lewis, Nez Perce and 
Shoshone. 

District No. 15, 521 New Customhouse, Denver 2, Colo. 
The states of COLORADO, UTAH and WYOMING; in the 
state of NEBRASKA, the counties of Banner, Box Butte. 
Cheyenne, Dawes, Deuel, Garden, Kimball, Morrill, Scotto-
bluff, Sheridan and Sioux; in the state of SOUTH DA-
KOTA, the counties of Butte, Custer, Fall River, Lawrence, 
Meade, Pennington, Shannon and Washington. 

District No. 16,208 Federal Court Bldg., St. Paul 2, Minn. 
The states of MINNESOTA and NORTH DAKOTA; the 
state of SOUTH DAKOTA except that part lying in Dis-
trict 15; the state of WISCONSIN except that part lying in 
District 18; in the state of MICHIGAN, the counties of 
Alger, Baraga, Chippewa, Delta, Dickinson, Gogebic, 
Houghton, Iron, Keweenaw, Luce, Mackinac, Marquette, 
Menominee, Ontonagon and Schoolcraft. 

District No. 17, 3200 Fidelity Bldg., Kansas City 6E, Mo. 
The eaten of KANSAS and MISSOURI; the state of IOWA 
except that part lying in District 18; the state of NE-
BRASKA except that part lying in District 15. 

District No. 18, 1300 U. S. Courthouse Bldg., Chicago 4, 
Ill. The states of ILLINOIS and INDIANA; in the state 
of IOWA, the counties of Allamakee, Buchanan, Cedar, 
Clayton, Clinton, Delaware, Des Moines, Dubuque, Fay-
ette, Henry, Jackson, Johnson, Jones, Lee, Linn, Louisa 
Muscatine, Scott, Washington and Winneshielc; in the state 
of WISCONSIN, the counties of Brown, Columbia, Calu-
met, Crawford, Dane, Dodge, Door, Fond du Lee, Grant, 
Green, Iowa, Jefferson, Keewanee, Kenosha, Lafayette, 
Manitowoc, Marinette, Milwaukee, Ozaukee, Oconto, 
Outgamie, Racine, Richland, Rock, Sauk, Sheboygan, 
Walworth, Washington, Waukesha and Winnebago; the 
state of KENTUCKY except that part lying in District 19. 

District No. 19, 1029 New Federal Bldg., Detroit 26, 
Mich. The state of OHIO; the state of MICHIGAN except 
that part lying in District 16; the state of WEST VIR-
GINIA except that part lying in District 4; in the state of 
KENTUCKY, the counties of Bath, Bell, Boone, Bourbon, 
Boyd, Bracken, Breathitt, Campbell, Carter, Clark, Clay, 
Elliott, Estill, Fayette, Fleming, Floyd, Franklin, Gallatin, 
Garrard, Grant, Greenup, Kenton, Harlan, Harrison, Jack-
son, Jessamine, Johnson, Knott, Knox, Laurel, Lawrence, 
Lee, Leslie, Letcher, Lewis, Lincoln, Madison, Magolfin, 
Martin, Mason, McCreary, Menifee, Montgomery, Mor-
gan, Nicholas, Owen, Owsley, Pendleton, Perry, Pike, 
Powell, Pulaski, Robertson, Rockcastle, Rowan, Scott 
Wayne, Whitely, Wolfe and Woodford. 

District No, 20,328 Post office Bldg., Buffalo 3, N. Y. The 
state of NEW YORK except that part lying in District 2; 
the state of PENNSYLVANIA except that part lying in 
District 3. 

District No. 21, 609 Stangenwald Bldg., Honolulu, T.11 
The Territory of HAWAII and outlying Pacific possessions 
except Alaska and adjacent islands. 

District No, 22, 323 Federal Bldg., San Juan, P.R. 
PUERTO RICO and the VIRGIN ISLANDS. 

District No. 23, 8 Shattuck Bldg., Juneau, Alaska. The 
territory of ALASKA and adjacent inland,. 
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quired speed, the Engineer will give you the writ-
ten examination for the appropriate license. 
This will probably take you 45 minutes or an hour 
or more, but you can spend any reasonable 
amount of time in preparing your paper. After 
the examination is completed, hand it to the 
supervising Engineer. Often his staff will grade 
it immediately so that you will know whether 
you passed. The Engineer will send all the papers 
to Washington for processing, and if you were 
satisfactory your combination license will come 
direct to your home about a month later. If you 
should fail the examination, you have the privi-
lege of taking it again after thirty days — and 
still again at thirty-day intervals, if necessary. 
Code tests are graded as " passed" or " failed," 

separately for the sending and receiving tests. 
Failure to pass either will terminate the examina-
tion. For written exams, 74 per cent is the passing 
grade. For the purpose of grading, Examination 
Elements 2 and 3B, " basic amateur practice" 
and " general regulations," required for all classes 
except the Novice, will be considered a single 
examination. All other elements are graded indi-
vidually as separate examinations. 

Additional Examining Points 

There are additional cities visited by traveling 
FCC inspectors for the purpose of giving ex-
aminations, but since such visits are less often 
than four times per year it is not required that an 
applicant appear for a personal examination just 
because he happens to live within 125 miles of 
these auxiliary cities. However, since examina-
tions are thus conveniently available to appli-
cants in those vicinities, they are urged to appear 
for personal examination. Also, applicants living 
within 125 miles of one of the examining points 
mentioned earlier, and thereby required to appear 
for examination instead of taking it by mail, 
may find one of the cities named below a more 
convenient place for travel. Examinations are 
held twice a year in the following cities: 

ALBUQUERQUE, N. M. 
AMARILLO, TEXAS 
BAKERSFIELD, CALIF. 
BANGOR, ME. 
BOISE, IDAHO 
Burrs, MONT. 
EL PASO, Timis 
HARTFORD, CONN. 
HILO, T. H. 
JACKSONVILLE, FLA. 
JasourrowN, N. D. 
Lome, T. H. 
LOUISVILLE, KT. 
MANCHESTER, N. H. 
MsaouirrrE, MICE. 
PORTLAND, ME. 
Roswomo, VA. 
Smut«, WASH. 
TALLsisassEz, FLA. 
Tuosow, Atm. 
WICHITA, ILL». 
Wimusurrow, N. C. 
WiaLuxu, T. H. 

Annual examinations are held in: 
Mumma, Diosrr. Lae VEGAS, Nev. 
CUMBERLAND, MD. RAPID CITY, S. D. 
KLAMATH FALLS, ORE. RENO, NET. 

SPRINGFIELD, MO. 

Elsewhere in this booklet we list alphabetically 
all the examining points mentioned in previous 
paragraphs, with as much information as is avail-
able at time of publication concerning the sched-
ule of dates on which examinations will be held. 
Where dates are approximate, exact information 
can be secured from the Engineer in charge of 
your district as the time for the examination 
nears. 

Citizens temporarily living outside the United 
States or poqmostgions, such as military personnel 
overseas, may apply for licenses by mail; those 
in the Atlantic region (Europe, Africa) should 
write to FCC's main office in Washington, D. C.; 
those in the Caribbean, to FCC'a Miami office; 
those in the Pacific, to Honolulu. Such licenses 
do not authorize overseas amateur operation, of 
course, but this procedure is convenient for the 
person who expects to return home shortly. 

Exemptions 

Amateurs who are applying for a higher grade 
of license may receive credit for those portions 
of the examination already passed if the test 
was taken before a Commission examiner. There 
is no credit accruing to licenses issued on the 
basis of a mail examination. To illustrate, an 
applicant for Advanced Class privileges who al-
ready holds a General Class license needs only to 
pass the special written exam on radiotelephony, 
and receives credit for the 13-w.p.m. code test and 
the standard exam on theory and regulations on 
the basis of holding a General Class license. The 
holder of a Conditional Class license gets no 
credit toward higher grades of license, since his 
examination was taken by mail. The holder of a 
Technician Class license applying for a General 
Class license will get credit for the standard writ-
ten exam on theory and regulations if he took it in 
person before a Commission examiner, and has 
only to pass the 13-w.p.m. code test; if his Techni-
cian license was issued on the basis of a mail exam-
ination, however, he has to start fresh when he 
applies for a higher grade. 
An applicant for any class of amateur license, 

except the Extra Class, will be given credit for the 
code test if within five years he held a commer-
cial radiotelegraph first or second class operator 
license issued by the Federal Communications 
Commission. 
An applicant for Advanced Class privileges 

who held those privileges (or the old Class A) 
within two years prior to application may skip 
the special radiotelephony written exam. 

Persons who held amateur license prior to 
May, 1917, may have the Amateur Extra Class 
exam waived as detailed in Chapter 7. 

Physical Disability 

No physical infirmity is a bar to the issuance of 
amateur operator and station licenses, provided 
the applicant can qualify. An invalid or shut-in 
who lives more than 125 miles from the nearest 
quarterly evarolning point will, of course, follow 
the usual man procedure (see Chapter 5). But If 
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he lives within the 125-mile limit and is genuinely 
incapable of traveling, he is similarly entitled 
under §12.21 to take the mail examination and 
should request papers therefor from his district 
Engineer. The application itself must be accom-
panied by a physician's certificate stating that 
the applicant is unable to appear for examination 
because of protracted disability; and sometimes 
the Engineer will ask to see such a certificate 
before he will send the examination envelope 
to a location where normally personal appear-
ance is required. Needless to say, the infirmity 
must be of a permanent or semipermanent 
nature; temporary sickness does not entitle one 
to exemption from appearance. 
Some applicants for license, whatever the class, 

are unable to write out their own examinations in 
longhand because of blindness or other disability. 
In such cases, the Commission will permit the 
applicant to typewrite or dictate the code test 
and examination answers. If unable to draw the 
required diagrams, the applicant may instead 
give a detailed verbal description of them essen-
tially equivalent. When this practice is observed, 
the witness or examining officer must certify that 
the examination comprises solely the applicant's 
efforts or dictation, and that no outside assistance 
was rendered. The nature of the disability must 
also be stated and if the examination was dic-
tated the name and address of the person or 
persons who took and transcribed the dictation 
must be noted. 

Renewals 

Provided you can show a certain amount of 
activity and code ability as an operator yourself, 
both your operator and station licenses (except 
Novice Class) may be renewed indefinitely merely 
upon application. Since the two licenses run con-
currently, they are renewed simultaneously. 

Proof of activity is no longer required for the 
renewal of a station license, but it is essential 
to the renewal of an operator license, so you had 
better be thoroughly familiar with the require-
ments. See §12.27. It is required that you shall 
have lawfully accumulated a minimum total of 
either 2 hours operating time during the last 3 
months, or 5 hours operating time during the 
last 12 months, of the license term. This is oper-
ating time as shown in your log, or that of any 
other station you operate, since the work may 
be accomplished either from your own or any 
other FCC-licensed amateur station. If you are 
in contact with another amateur station for a 
half hour, for example, it counts as a half hour 
toward your accumulation of time. But two-way 
communication is not required. For example, 
if you are interested in radio control of remote 
objects, such as model airplanes, the radio-
controlled flying time of such models will count 
toward your accumulation of activity, providing 
of course it is properly entered in your log. 

It is also required, in applications for renewal, 
that you affirm your ability to send by hand key 
and receive by ear, in plain language, messages 
in the International Morse Code at a speed of at 

least that which is required in qualifying for an 
original license of the class being renewed. Hand 
key is interpreted to include all hand-operated 
keys — such as semi-automatic keys or "bugs," 
and electronic keys, in addition to a straight key. 
Thus for renewal of a Technician license, the 
applicant would have to affirm code ability of at 
least 5 words per minute; for Conditional, Gen-
eral and Advanced Classes, 13 words per minute; 
and for Amateur Extra Class, 20 words per 
minute. 
Renewal applications must be filed during the 

last four months of the license term, not more 
than 120 days before expiration, not later than 
the expiration date. Assuming you have the re-
quired activity, the process is simple. About four 
months before expiration, write your district 
Engineer for an amateur application form. You 
will note it is the same form used for new appli-
cations and modifications. You, of course, 611 
out the heading as a " renewal." If you have a 
licensed station, fill out all of the form — which 
you will find an easy, straightforward job. Exe-
cute the affidavit. Attach any valid FCC amateur 
license you may currently hold. This is essential, 
and nothing causes so much delay as to forget to 
return your expiring license(s). They will be can-
celed and sent back to you as souvenirs. Mail 
your renewal papers direct to Federal Communi-
cations Commission, Washington 25, D. C. Your 
new licenses should come to you in a month or so 
and, if you have been forehanded about the 
matter, before the expiration of your turned-in 
tickets. You may continue to operate during the 
time your licenses are away for renewal; in fact, 
if you have applied before expiration date for 
renewal only (not modifications or other grades) 
and the Commission is delayed in its processing, 
you may continue operating past the expiration 
date until you do hear from FCC. 

If you can't show the required activity, you 
must qualify for a new license by again taking 
the amateur examination. You'll get your old 
call back but meanwhile you'll be off the air. If 
you fail to file renewal application prior to the 
date of expiration of your license, you have a 
period of one year of grace in which you may file 
renewal application without having to take the 
amateur examination again. However, you still 
must be able to show that the required activity 
took place during the latter part of your license 
term. Your license will not be valid during this 
period of grace, and your new license will not be 
back-dated to the expiration of the old license 
but will be dated currently. 
Of course, the Novice Class license may not be 

renewed. 

Modifications 

If you change your address, you will want to 
apply for modification of your license to show 
the new address. This is a factor primarily for 
station licenses, however, and the procedure is 
therefore discussed in detail in the section on 
"modifications" in Chapter 8. It is here to be 
noted, though, that a license issued in response 
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to an application for modification is no longer 
valid for an additional five-year term, but bears 
the same expiration date as the original license of 
which it is the modified version. Therefore if you 
should change your address toward the end of 
your license term, it is desirable to hold off appli-
cation for modification until you can apply for 
renewal at the same time — i.e., 120 days prior 
to expiration. See the discussion under "tem-
porary operation" in Chapter 8 for further 
details. 

Duplicates 

If by some chance your license is lost, de-
stroyed, or badly mutilated, you should apply 
for a duplicate license. The procedure is simple: 
Write your Engineer for a copy of application 
form 610, and fill it out marking it as an applica-
tion for duplicate. Explain, in the place provided 
on the form or on a separate sheet if more space 
is required, the circumstances under which the 
license was destroyed or lost — and if it was 
mutilated, send the license along with the appli-
cation, also explaining the cause. Mail the appli-
cation to FCC at Washington. 

Qualifying for Higher Grades 

An amateur is quite free to apply for a higher 
grade of license anytime he is able to qualify. 
The holder of a Novice license may, for example, 
take the Technician, Conditional (if eligible) or 
General Class examination any time he wishes — 
the very next day after he receives his license, 
for example. In such event, the new license would 
be really a new one, with the five-year term. 
When a Conditional or General Class licensee, 
after having acquired a year of experience, passes 
the examination for Advanced Class license, the 
"ticket" issued is actually considered by the 
Commission to be a modification of privileges 
and is therefore not a new license running for an 
additional five years but a "modified" license 
with the original expiration date. In fact, the 
higher privileges are granted by an endorsement 
on the original license. A Novice applying for a 
Technician Class license should not, however, 
submit his Novice ticket with his application. 

Framinations for Advanced and Amateur 
Extra Class licenses are not available by mail, 
but must be taken in person at one of the FCC 
examining points. When examination for a 
higher grade of license is taken and passed at 
one of the district offices, the amateur license 
card is usually endorsed immediately by the 
Engineer for the new privileges. 

Licensing in U. S.-Occupied Countries 

In countries occupied by U. S. military forces 
as an aftermath of World War II, some amateur 
radio operation is permitted both to members 
of the U. S. forces and to U. S. civilian personnel. 
To engage in such operation requires the obtain-
ing of a license from the appropriate area military 
commander. An examination very similar to the 
FCC examination must be passed, and the study 
material in this book is appropriate. Rules and 

regulations established by the military in the 
occupied areas closely resemble the FCC regula-
tions. Signal and communications officers in these 
areas can supply the correct address to which 
application should be made. 
At the present time the various types of mili-

tary-issued licenses do not include anything 
similar to the Novice and Technician licenses. 

Canada 

The frequency bands and general privileges of 
amateurs in the Dominion of Canada closely 
parallel those in the United States. However, 
there is no counterpart in Canada of the extensive 
U. S. regulations; matters are considerably sim-
pler there. Canadian aspirants to amateur licenses 
can get full information from the nearest radio 
inspector or by writing direct to the Radio 
Division, Department of Transport, at Ottawa. 

Operation in Foreign Countries 

Most countries will issue radio licenses only to 
their own citizens. There are occasions, however, 
when a certain few will issue amateur authoriza-
tions to U. S. citizens. The procedure is often 
complicated and is subject to change from time to 
time. If you have plans for visiting or residing in 
a particular foreign country and wish to investi-
gate the possibility of securing a license to operate 
in that country, write ARRL Hq. for the latest 
available information. 

Passing the Written Examinations 

For each class of amateur operator license 
there is a written examination, varying in scope 
in accordance with the privileges each license 
grants. For the most part these questions are the 
quickly answered "multiple-choice" type (ex-
plained in detail in the next paragraph) which 
require merely that the applicant indicate the 
correct one of several suggested answers. Some 
of these require simple mathematical calcula-
tions, in addition to which there are some ques-
tions — not of the multiple-choice type — which 
also require the solution of simple problems in 
arithmetic; finally, some of the questions (except 
those in the Novice exam) involve the drawing 
of a requested circuit diagram. 
A word about the " multiple-choice" type of 

query. This is the kind frequently used in current-
events quizzes, where a question is asked and 
four or five possible answers given, one of which, 
and only one, is correct. In answering such a ques-
tion, it is necessary only to indicate which is the 
correct answer; no explanation or comment is 
required. In the amateur examination, each of 
the possible answers is numbered, and a space is 
left at the right-hand side of the sheet in which 
the applicant puts down the number of the correct 
answer. Two types of multiple-choice questions, 
with the correct answer designated in each case, 
are as follows: 

A. San Francisco is located in: 
1. Nebraska. 
2. New York. 
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3. Oregon. 
4. California. 
5. Texas. 

(Correct answer number 
indicated here) 

4 
B. San Francisco is not located in: 

1. The Western hemisphere. 
2. The United States. 
3. North America. (Correct answer num-
4. California. ber indicated here) 
5. Canada. 6 

As is apparent, the number put down must be 
either 100% right or 100% wrong. There is no 
opportunity for part credit on questions; an 
applicant gets either full credit for correct an-
swer or no credit at all for an incorrect one. For 
the person who is adequately prepared, an exami-
nation of this type is easier than the "essay" 
type. It is also fairer in that the personal opinion 
of the examiner cannot enter as a factor; there is 
thus no possibility of being "docked" part credit 
because a particular examiner might regard an 
answer as insufficiently detailed, etc., as could be 
the case in connection with the essay-type reply. 
The questions and answers in this booklet are 

designed to give you all the knowledge you need 
te answer correctly the actual examination ques-
tions. But it should be emphasized that the ques-
tions we list here are not the actual questions in the 
license examination, nor do they correspond ques-
tion-for question to similar examination items. 
What they are, however, are carefully prepared 
items designed to insure that you have the neces-
sary knowledge te cope with the actual test 
queries. For instance, the examination might 
have a question or a problem which involved the 
use of Ohm's Law to answer properly. Without 
in any way duplicating that particular problem, 
or even its type, a question could be devised 
which made it necessary for the student to learn 
the use of Ohm's Law to the extent required in 

the examination. Similarly, if we give a question 
here requiring that the student draw the diagram 
of a multistage r.f. amplifier, it is a fair assump-
tion he would subsequently be able to draw dia-
grams of any one of its individual stages. 
To the questions asked in this booklet we give 

carefully-considered answers which naturally take 
the form of brief discussions. Where the subject 
needs a little more explanation you will find a 
note appended, as in the questions involving 
arithmetic, where we show how the computation 
is made. But bear in mind that you,r actual ex-
amination will be in the multiple-answer form 
and that you will not have to write out a re-
sponse but will simply identify the answer you 
perceive to be correct. There may be several 
questions in the actual examination revolving 
around one simple discussion in this manual, but 
when you understand the subject you can readily 
check off answers te any number of questions on 
it. If our answers sometimes seem to the initiated 
to be naive or incomplete, rest assured that they 
are sufficient for the purpose. You may similarly 
encounter several demands for circuit drawing 
derived from a single one of our drawings, but 
if you know the whole circuit you know all its 
parts. 

In other words, the purpose of this manual is 
not to give the student the actual questions he 
will meet but to equip him with the knowledge 
he must have to pass the examination. In order 
to familiarize himself with the underlying prin-
ciples, we also suggest a study of The Radio Ama-
teur's Handbook, particularly those chapters — 
depending upon the license being applied for — 
dealing with elementary electrical and radio 
principles, basic transmitter, radio-frequency, 
audio-frequency and power-supply circuits, fre-
quency-measuring and monitoring equipment, 
and radiotelephony. 



CHAPTER 2 

The Novice License 
A

S AN incentive to encourage a greater number 
of people to engage in the hobby of ama-
teur radio, the Federal Communications 

Commission has established, effective July 1, 
1951, a Novice Class of license with greatly re-
duced requirements and only a few of the privi-
leges available to amateurs. This class of license 
might well be termed an apprenticeship. It has a 
term of but one year, compared with the five-year 
terms of other amateur licenses, and the objective 
is to give a newcomer a period of a year of actual 
on-the-air experience or training in amateur 
operation so that he may develop his skills toward 
one of the permanent classes of license more 
rapidly than he would by textbook study and 
audio-ocillator code practice. 

Examination for the Novice Class license may 
be taken at any of the regular FCC examining 
points mentioned in Chapter 1, or by mail if the 
applicant is more than 125 miles airline from an 
examining point where exams are offered at least 
four times yearly, or if he is physically disabled, or 
if he is in military service and unable to appear at 
the designated time (See Chapter 5). 

Requirements for the Novice license are the 
passing of a code test in sending and receiving at 
the rate of 5 words per minute, and a written 
examination in the most elementary aspects of 
amateur regulations and theory. 
The privileges which are available to the 

Novice licensee are: 
3700-3750 he. — telegraphy 

26,960-27,220 kc. — telegraphy 
145-147 Mc. — telegraphy or voice 

In addition, the transmitter used by a Novice 
licensee must be crystal-controlled, and may not 
have an input exceeding 75 watts. Of course, the 
Novice may operate portable or mobile on any of 
these frequencies (See Chapter 8). 
The most important point concerning the 

Novice license is that it is valid for only one year 
and may not be renewed. Before the end of his 
license term the Novice must qualify for one of 
the other grades of amateur license, or go off the 
air. He may try for a General Class license (or 
Conditional Claw, if eligible to take the mail 
examination) in which case he must pass the 
standard amateur examination, both 13 words 
per minute in code and the regular exam on 
theory and regulations or he may try for a Tech-
nician license, in which case he gets credit for the 
code test (if the test was taken before an FCC 
examiner) and has to pass only the additional 
standard exam on theory and regulations, and he 
may take this test by mail if he is eligible to do so 

• The Novice Class license offers an ideal 
way to get started in amateur radio — 
reduced code speed and simplified writ-
ten examination. It grants a portion of 
amateur privileges on an "apprentice-
ship" basis for one year. This chapter 
explains the new license in detail and 
contains sample questions for the writ-
ten exam. 

under the conditions specified earlier. He may not 
try for an Advanced or Extra Class license, of 
course, since experience as a Novice operator 
does not qualify for the service requirements for 
those licenses. 
Anyone who is a citizen of the United States 

may apply for the Novice license, except a person 
who holds or ever has held an amateur license of 
any class. Thus a Novice not only is unable to 
renew his license at the end of its term, but he 
may not again apply for Novice privileges. If an 
applicant for Novice privileges feels that he can 
pass the standard written examination for ama-
teur licenses but is unable to meet the 13 w.p.m. 
code requirement, he may simultaneously apply 
also for the Technician Class of license, taking 
the 5 w.p.m. code test, the elementary Novice 
written exam, and the standard written exam. 
A Novice may operate any FCC-licensed ama-

teur radio station, but only to the extent of the 
privileges available to the Novice and similarly 
available to the licensee of the station being 
operated. For example, he may visit a station 
licensed to a Conditional, General, Advanced or 
Extra Class licensee, and operate it provided the 
transmitter is crystal-controlled, is limited to 75 
watts input or less, and is working in the bands 
specified for the Novice. A Novice may not oper-
ate a station licensed to a Technician, since the 
latter's privileges do not include Novice bands; 
similarly, a Technician may not operate a station 
licensed to a Novice, since the Technician's 
operator authority does not extend to the Novice 
bands, and the Novice's station license does not 
grant authority to work above 220 Mc. 
As stated, the written examination for the 

Novice license is quite simple. It consists of about 
20 questions dealing with basic amateur regula-
tions, and certain points of theory and technique. 
The questions are of the " multiple-choice" type, 
as explained in Chapter 1. There are no diagrams 
required. Following is a set of questions similar to 
those which are asked in the examination. If you 

13 
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are thoroughly able to answer each of these sam-
ple questions, you will have no difficulty in pass-
ing the written exam. However, in any event we 
recommend additional study of at least the 
technical material in How to Become a Radio 
Amateur (500) and preferably of the introductory 
chapters of The Radio Amateur's Handbook 
(83.00), both available postpaid from the ARRL, 
West Hartford 7, Conn. 

(The references in parentheses at the end of 
answers to regulatory questions are to appropriate 
sections of the amateur rules or the Communications 
Act.) 

I. What is the maximum input power per-
mitted to the final stage of the transmitter 
in a station licensed to the holder of a Novice 
Class license or operated by such an oper-
ator? 
The maximum input power permitted a Novice 

is 75 watts. (§ 12.23) 

2. What is the maximum penalty for a vio-
lation of the rules and regulations of the 
Federal Communications Commission? 
A fine of up to $500 for each day during which 

the offense occurs, suspension of operator license, 
and revocation of station license. (Act, § 502) 

3. On what frequency bands may the 
holder of a Novice Class license operate an 
amateur radio station? 

3700-3750 kc. 
26.96-27.23 Mc. 
145-147 Mc. 

(§ 12.23) 

4. On what frequency bands may the 
holder of a Novice Class license operate an 
amateur radiotelephone station? 

145-147 Mc. (§ 12.23) 

5. What is the log of an amateur station, 
and what information is required to be en-
tered therein? How long must it be pre-
served? 
The log of an amateur station is the written 

record of transmissions. The log must show: 
1) the date and time of transmission 
2) the signature of each licensed operator 

operating the equipment and the name 
of any person not holding a license who 
speaks over a radiotelephone trans-
mitter 

3) call of the station called 
4) the input power to the transmitter 
5) the frequency band used 
6) the type of emission used 
7) the location of the station at the time of 

transmission 
8) the message traffic handled 

Information such as the input power, frequency 
band, type of emission, location of station, need 
be entered only once provided the conditions are 
not changed. Similarly, one entry of the date need 

not be repeated for other transmissions made on 
that date. If the station is mobile, the approxi-
mate geographic location can be indicated in the 
log. 
The log of an amateur station must be pre-

served for at least one year following the last 
date of entry. Similarly, any message traffic 
handled must be kept on file for at least one year. 
(§ 12.136) 

6. What is the term of an amateur Novice 
Class license? Under what conditions may 
this license be renewed? 
The term of an amateur Novice Class license 

is one year. (§ 12.29) 
It may not be renewed under any conditions. 

[§ 12.27(b)] 

7. What are the rules and regulations re-
garding the transmission of improper lan-
guage, false signals, or malicious inter-
ference? 
The transmission of obscene, indecent or pro-

fane language, or of false or deceptive signals or 
call letters, or of malicious interference is ex-
pressly prohibited and there are heavy penalties 
for violation. (§§ 12.157, 12.158, 12.160) 

8. What are the rules and regulations re-
garding purity and stability of emissions? 
Below 144 megacycles, spurious radiations 

must be reduced in accordance with good engi-
neering practice, and must not cause interference 
to near-by receivers of good engineering design 
not tuned to the transmitter. Voice modulation 
of a transmitter must not cause spurious emis-
sions; the maximum modulation percentage is 
100. Simultaneous frequency modulation and 
amplitude modulation is not permitted. The fre-
quency of the signal transmitted must be as con-
stant as the state of the art permits. (§ 12.133) 

9. What method of frequency control is re-
quired to be used in the transmitter of a 
station licensed to the holder of a Novice 
Class license? 
The frequency must be crystal-controlled. 

(§ 12.23) 

10. What are the rules and regulations re-
garding the measurement of the frequencies 
of the emissions of an amateur radio sta-
tion? 
Regular measurement of the frequency of the 

transmitter is required. This measurement must 
be by means independent of the means used to 
control the transmitting frequency and must be 
of sufficient accuracy to ensure operation within 
the frequency band used. (§12.135) 

11. Who may be permitted to operate the 
transmitter of an amateur radio station 
licensed to the holder of a Novice Class li-
cense? 
Any amateur radio operator except of the 

Technician Class. (§12.28) 
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12. Under what circumstances may an 
amateur radio station be used by a person 
who does not hold a valid license? 
A person not properly licensed may not operate 

an amateur station. However, he may speak over 
the microphone of an amateur radiotelephone 
station provided a duly-licensed operator is 
present to control the emissions. (§ 12.28) 

13. What is the maximum permissible 
percentage of modulation of an amateur 
radiotelephone station? 
One hundred per cent. (§ 12.133) 

14. At what intervals must an amateur 
station be identified by the transmission of 
its call sign? May any transmission be made 
without identification of the station? 
An amateur station must identify its call sign 

at the beginning and end of each transmission 
and at least every ten minutes if a single trans-
mission lasts longer than ten minutes. No trans-
mission by itself may be made without identifica-
tion of the station, except that during a sequence 
of transmissions each less than three minutes 
long, the call sign needs to be given only once 
each ten minutes as well as at the beginning and 
end of the work. (§ 12.82) 

15. Under what conditions is notice of 
portable or mobile operation required to be 
given, and to whom in each case? 

Notice of intended portable operation, or mo-
bile operation, must be given the FCC Engineer-
in-Charge of the inspection district in which such 
portable or mobile operation is contemplated 
only when the operation is or is expected to be for 
a period longer than 48 hours. (§ 12.91) 

16. What are the recognized abbreviations 
for: kilocycles, megacycles, Eastern Stand-
ard Time, Greenwich Mean Time, continu-
ous wave, frequency modulation, amplitude 
modulations? 

kilocycles — kc. 
megacycles — Mc. 
Eastern Standard Time — EST 
Greenwich Mean Time — GMT 
continuous wave — c.w. 
frequency modulation — f.m. 
amplitude modulation — a.m. 

17. What is the relationship between a 
fundamental frequency and its second har-
monic; its third harmonic, etc.? 
The second harmonic is twice the frequency 

of the fundamental, the third harmonic is three 
times the fundamental frequency, and so on. 
A harmonic is always related to its fundamental 
frequency by an integral multiplier; i.e., 2, 3, 4, 
5, 6, etc. 

18. What is the relationship between a 
cycle, a kilocycle, and a megacycle? 
1 kilocycle -. 1000 cycles 
1 megacycle - 1000 kilocycles = 1,000,000 cycles 

19. What instrument is used to measure: 
electrical potential; electrical current; elec-
trical power; electrical energy? 

Electrical potential is measured by a voltmeter. 
Electrical current is measured by an ammeter, 

milliammeter, or microammeter. 
Electrical power is measured by a wattmeter. 
Electrical energy is measured by a watt-hour 

meter. 

20. What is the purpose of: a modulator; 
an amplifier; a rectifier; a filter? 

A modulator is used to vary the amplitude, fre-
quency or phase of the radio-frequency output of 
a transmitter for the purpose of transmitting 
information. 
An amplifier is used to increase the amplitude, 

or power level, of a signal. 
A rectifier is used to change alternating current 

into pulsating direct current. 
The purpose of a filter is to attenuate unde-

sired frequencies while simultaneously passing, 
without appreciable attenuation, a desired band 
of frequencies and/or direct current. Examples: 
The power-supply "smoothing filter," which elim-
inates the alternating-current ripple from the 
output of a rectifier but permits direct current 
to flow with little or no attenuation; the "low-
pass" filter, which attenuates all frequencies 
(such as harmonics in the output of a transmitter) 
above a given frequency but passes all lower fre-
quencies. 

21. What is meant by: amplification; 
modulation; detection; attenuation? 

Amplification is the process of increasing the 
amplitude, or power level, of a signal. 

Modulation is the process of varying the am-
plitude, frequency or phase of the radio-fre-
quency output of a transmitter. Modulation is 
normally employed for the purpose of transmit,-
ting information. However, it may also occur in-
advertently, as in the case of "hum" modulation 
of a signal resulting from ripple in the output of 
an insufficiently-filtered d.c. power supply. 

Detection or demodulation is the process of 
extracting the information contained in the 
modulation on a radio-frequency signal. 

Attenuation is a reduction in amplitude. 

22. What is the purpose of: a radio-fre-
quency choke; an audio-frequency choke; 
a filter choke? 
The purpose of a radio-frequency choke is to 

oppose the flow of radio-frequency current while 
permitting direct current and audio frequencies 
to flow without appreciable opposition. 
The purpose of an audio-frequency choke is 

to oppose the flow of audio-frequency currents 
while permitting direct current to flow. 
The purpose of a filter choke is to aid in 

smoothing the direct-current output of a rectifier. 
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23. How is the actual power input to the 
tube or tubes supplying energy to the an-
tenna of an amateur transmitter deter-
mined? 
The input power is determined by measuring 

the direct-current plate voltage and the d.c. plate 
current to the tube or tubes in the final stage in 
the transmitter. The power input is equal to the 
plate voltage multiplied by the plate current in 
amperes. Example: Two tubes in the final stage 
of the transmitter take 50 milliamperes each, at 
a plate voltage of 500 volts. The total plate cur-
rent is 2 X 50=100 milliamperes, or 0.1 ampere. 
The power input is therefore 500 X 0.1=50 
watts. 

24. Why are a rectifier and filter required 
in the plate power supply system of an ama-
teur transmitter when operated from alter-
nating current? 
The amateur regulations require that an ade-

quately-filtered plate supply be used on trans-
mitters operating below 144 Mc. The rectifier 
is used to convert the alternating current into 
direct current. However, its d.c. output is pul-
sating, not constant, and the filter must be used 
to smooth out the pulsations so that the out-
put is essentially "pure" — that is, free from 
pulsations or "ripple." 

25. What is a frequency multiplier? 
A frequency multiplier is a device that delivers 

output at an integral multiple (i.e., 2, 3, 4 times, 
etc.) of the applied frequency. The output of a 
frequency multiplier is consequently on a fre-
quency that is a harmonic of the fundamental 
(applied) frequency. 

26. What are the undesirable effects of 
overmodulation in radiotelephony? 
Overmodulation resulta in the generation of 

spurious sidebands — that is, frequencies lying 
outside the band of frequencies or "channel" 
actually required for transmitting the informa-
tion contained in the modulation. These spurious 
frequencies, called "splatter," will interfere with 
communication on near-by channels and may 
even lie outside an amateur band. At close range 
they may also cause interference with broadcast 
reception. 

27. What is meant by a "parasitic" oscil-
lation? 
A parasitic oscillation is one not essential to 

the operation of the equipment and usually oc-
curring on a frequency considerably removed 
from the operating frequency. 

28. What is the purpose of a "key-click 
filter" and when should it be used? 
The purpose of a key-click filter is to reduce 

spurious radiation generated when keying a ra-
diotelegraph transmitter. It should be used when-
ever required for suppressing such spurious 
radiations. 

(The receiving code test for the Novice Class license consists of 25 five-
letter words, mostly common ones. No punctuation marks or numerals 
are included. To pass, the applicant must copy at least 25 consecutive 
letters accurately. In the sending test, numerals and simple punctuation 
marks may be included.) 



CHAPTER 3 

The Technician License 

F
OR THE purpose of encouraging a greater in-
terest among would-be amateurs in experi-
mentation on and development of the higher 

radio frequencies, the Federal Communications 
Commission has established, effective July 1, 
1951, a Technician Class of amateur license. 
Any citizen of the United States may apply. 

The requirements are the standard written ex-
amination on theory and regulations, and a code 
test in sending and receiving at the rate of 5 words 
per minute. Since an amateur radio license is 
necessary to operate all forms of radio controlled 
models, the Technician Class license should be of 
special interest to those hobbyists interested in 
radio control of airplanes, boats and cars. 
The privileges available to the Technician are 

all those amateur privileges above 220 Mc., using 
any type of emission permitted in the band in 
which he is operating. The frequency bands open 
to the Technician licensee are: 

220-225 megacycles 
420-450 megacycles' 
1215-1300 megacycles 
2300-2450 megacycles 
3300-3500 megacycles 
5650-5925 megacycles 
10,000-10,500 megacycles 
21,000-22,000 megacycles 
30,000 megacycles and above 

The following types of emission are permitted 
in these bands: 

A-0 Steady =modulated pure carrier 
A-1 Telegraphy on pure continuous wave 
A-2 Amplitude tone-modulated telegraphy 
A-3 Amplitude-modulated telephony  
I Peak antenna power must not exceed 50 watts. 

A-4 Facsimile 
A-5 Television (except in 220-225 Mc.) 

In addition, frequency modulation may be used 
on the above bands and pulse emission employed 
on the indicated frequencies above 2300 Mc. 

Examinations for the Technician Class license 
may be taken at any of the regular FCC examin-
ing pointa mentioned in Chapter 1. In addition, 
if the applicant lives more than 125 miles from 
the nearest examining point at which examina-
tions are conducted not less than four times 
yearly, or if he is physically disabled, or if in the 
military services and unable to appear at the 
regular time, he may take the examination by 
mail. The procedure is outlined in Chapter 5. 

If the Technician later applies for a General 
Class license, he will get credit for the written 
examination if he originally passed it in person 
before an FCC examiner, but will not get 
credit if his exam was taken by mail. Of course, 
if a Technician wants "standard" amateur priv-
ileges and is eligible for a mail examination, he 
may take the Conditional Class exam by mail and 
receive the same privileges. 
A Technician may operate any other amateur 

radio station licensed by FCC so long as that sta-
tion is operated in the amateur bands above 220 
Mc. 
The written examination for the Technician 

license is identical to that for the General Class. 
Therefore, the sample question-and-answer ma-
terial in Chapter 4 is directly applicable. 
The term of the Technician Class license is five 

years, and it may be renewed upon proper appli-
cation provided you can show the required proof 
of operating activity. 

17 



CHAPTER 4 

The General Class 
License 
T

HE General Class license might be termed 
the "standard" amateur license. It was for-
merly known as Class B. It requires the pass-

ing of a code test at a rate of 13 words per minute, 
both sending and receiving, and of a written ex-
amination in basic theory and regulations. It con-
veys all amateur privileges except the right to use 
voice in the " restricted" 'phone bands of 3800-
4000 and 14,200-14,300 kc. 

Applicants for the General Class license must 
take the examination before an FCC representa-
tive at any one of the points mentioned in Chapter 
1. If an applicant lives more than 125 miles airline 
from a quarterly examination point, or is phys-
ically disabled, or in military service and unable 
to appear, he is eligible to take the examination 
by mail but in that event he is issued a Condi-
tional Class license, which conveys exactly the 
same privileges. (See Chapter 5.) A holder of a 
General Class license applying for a higher grade 
will receive credit for any portions of the higher 
class license requirements which were originally 
passed for his General Class privileges, but the 
holder of a Conditional Class license gets no such 
credit and has to go through the entire exam as 
required. 
The term of the General Class license is five 

years. It may be renewed upon proper applica-
tion provided you can show the required proof of 
operating activity. This of course is in the new 
terms of either 2 hours operating time during the 
last 3 months, or 5 hours operating time during 
the last 12 months, of the license term — rather 
than the three c.w. contacts previously required. 
It is also necessary to affirm that you can send 
and receive code at a rate of at least that speed 
originally required for the class of license being 
renewed — in this case 13 words per minute. 
A General Class licensee may operate any FCC-

licensed amateur station — his own or a friend's 
— on any amateur frequency and with any type 
of emission permitted under the regulations ex-
cept the use of voice in the bands 3800-4000 and 
14,200-14,300 kc., which privileges are restricted 
to holders of the Advanced and Amateur Extra 
Class licenses. 
A General Class license is one of the three ama-

teur grades (the other two being Advanced and 
Amateur Extra Class) whose holders are per-
mitted to conduct and supervise the code test — 
and the written examination as well, if the holder 

• The sample questions and answers in 
this chapter are those covering examina-
tion elements 2 — basic amateur prac-
tice — and 38 — general regulations. 
These elements, as a single written 
examination, are required not only for 
the General Class license but also for the 
Technician and Conditional Classes. 
They are also required for the two higher 
classes of license — Advanced and Ama-
tetar Extra Class, if credit therefor does 
not already exist by virtue of having 
passed them before an FCC examiner in 
connection with a currently-held license 
of lower grade. 

is more than 21 years of age — for the several 
classes of license which may be sought by mail 
examination under certain conditions. (See Chap-
ter 5.) 
The written examination for the General Class 

license covers both Element 2 — basic amateur 
practice — and Element 3B — general regula-
tions. It is a "combined" examination and is 
graded as a unit, 74 per cent being the required 
passing grade. The exam consists of about 50 
questions, mostly of the " multiple-choice" type 
explained in Chapter 1, but including also 
some diagrams. Approximately two-thirds of 
the questions are on technical subjects; the 
remainder concern themselves with amateur 
regulations. 
The following sample questions are not those 

on the actual examination, but indicate the nature 
of questions which will be asked and cover the 
field sufficiently so that if you are able to answer 
each one shown here, you need have no fear of 
passing the written portion of the exam. As can 
be seen from an inspection of the questions, they 
cover a "sampling" in each of the numerous 
technical and regulatory fields. As for all amateur 
written examinations, we recommend additional 
supplementary study, in this case the appropriate 
chapters of The Radio Amateur'e Handbook and 
of the actual amateur regulations printed in 
Chapter 10 of this booklet. For the latter purpose, 
answers to sample questions dealing with regula-
tory matters include references to the section 
number of the specific amateur regulation cover-
ing. 

18 
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Questions and Answers Covering 

Examination Element 2 — Basic Amateur Practice 

and 

Examination Element 3B — General Regulations 

1. Name the basic units of electrical re-
sistance, inductance, capacitance, current, 
electromotive force or potential difference, 
power, energy, quantity, magneto-motive 
force, and frequency. 
The unit of electrical resistance is the ohm. 
The unit of inductance is the henry. 
The unit of capacitance is the farad. 
The unit of current is the ampere. 
The unit of electromotive force or potential 

difference is the volt. 
The unit of power is the watt. 
The unit of energy is the joule. 
The unit of quantity is the coulomb. 
The unit of magneto-motive force is the gilbert. 
The unit of frequency is cycles-per-second or, 

simply, cycles. 

2. Name the instruments normally used 
to measure (a) electric currents; (b) poten-
tial difference; (c) power; (d) resistance; 
(e) frequency. 

(a) Electric current is measured by an am-
meter; (b) potential difference by a voltmeter; 
(c) power by a wattmeter; (d) resistance by an 
ohmmeter; and (e) frequency by a frequency-
meter. 

3. How may plate power input of an am-
plifier be determined when the plate voltage 
and plate current are known? 
The plate power input of an amplifier in watts 

is equal to the product of the plate voltage in 
volts and the plate current in amperes. 

Note: For example, the power input to an am-
plifier operating at a plate voltage of 1000 volts 
with plate current of 125 milliamperes (0.125 
ampere) would be 125 watts. 

4. Explain the purpose of using a center-
tap return connection on the secondary of a 
transmitting tube's filament transformer. 
A center-tap return connection for the grid and 

the plate circuit is provided on the secondary of a 
transmitting tube's filament transformer to pre-
vent modulation of the emitted wave by the 
alternating-current filament supply. 

5. If the high-voltage secondary of a plate 
transformer were changed from a full-wave 
center-tapped to a bridge rectifier connec-
tion, what would be the relative voltage and 
current output ratings as compared to those 
for the full-wave center-tapped connection? 

With the bridge connection the output-
voltage rating would be double while the current 
rating would be half that for the center-tapped 
connection. In consequence, filter condensers of 
twice the voltage rating would be required for the 
bridge connection, while the filter choke might 
have one-half the current rating for full output. 

6. Why is it advisable to use a plate power 
supply for the oscillator of a transmitter 
separate from the final amplifier plate power 
supply? 

It is advisable to use a separate plate power 
supply for the oscillator because frequency mod-
ulation of the emitted carrier is likely to occur 
with a power supply common to the oscillator and 
other stages of the transmitter — because of 
plate-voltage variations with changing load. 

7. How does a swinging choke operate to 
improve the voltage regulation of a plate-
supply filter system? 
The swinging choke provides increased in-

ductance with decreasing load current thus tend-
ing to keep the output voltage constant with 
varying load. 

8. Why is full-wave rectification generally 
preferable to half-wave rectification in a 
power supply? 

Full-wave rectification is generally preferable 
because the output is easier to filter as a conse-
quence of the higher ripple frequency. 

9. What are the relative advantages and 
disadvantages of mercury-vapor and high-
vacuum rectifiers of equivalent filament 
ratings? 
The mercury-vapor rectifier has a lower inter-

nal voltage drop of nearly constant value, along 
with a relatively high current rating. However, 
the mercury-vapor rectifier also has a critical 
inverse peak voltage rating and a critical peak-
current rating which must not be exceeded in 
operation. Because of the critical peak-current 
rating it is not advisable to use mercury-vapor 
type tubes with condenser-input filters. On the 
other hand, while the high-vacuum type rectifier 
has a greater internal voltage drop, the inverse 
peak-voltage rating is limited only by the insula-
tion within the tube and it does not have a critical 
peak-current rating, so that it may be used safely 
with a condenser-input filter. 
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10. What are the principal output-voltage 

ripple frequencies with half-wave and full-
wave single-phase rectifiers, in terms of the 
a.c. supply frequency? 

With a half-wave rectifier, the principal output 
ripple frequency is equal to the alternating-
current supply frequency; while with a full-wave 
single-phase rectifier the principal output ripple 
frequency is twice the a.c. supply frequency. 

11. What is the principal reason for using 
a filter in a plate power-supply system? 

The principal reason for using a filter in a plate 
power-supply system is to smooth out the a.c. 
ripple component in the output and make it 
"pure d.c." 

12. What would be a suitable type and the 
approximate capacitance of the filter con-
densers in a typical 1000-volt transmitter 
plate-supply system? 

Suitable types of filter condensers would be 
paper, oil-filled, or pyranol types of 2- to 4-gfd. 
capacitance with a working voltage of more than 
1000 volts. 

13. What would be the visible operating 
results of a short-circuited filter condenser 
in a plate power supply with an unfused 
primary circuit? 

With high-vacuum type rectifier tubes the 
plates would become red hot, while with mercury-
vapor rectifiers the normal bluish-green glow 
would become considerably brighter. 

14. Why should a fuse be used in the 
transformer primary circuit of a power-
supply system? 

A fuse should be used in the transformer 
primary circuit to prevent damage to the power 
supply from overload. 

15. Why is a bleeder resistor connected 
across the output circuit of a high-voltage 
power-supply system? 

A bleeder resistor is used to give better voltage 
regulation by providing a minimum fixed load on 
the power supply. 

16. What would happen if the primary of 
a 60-cycle power supply was connected to 
mains carrying continuous direct current? 

With d.c. applied, excessive current would flow 
in the primary winding of the power transformer. 

17. What is the principal advantage of a 
screen-grid type r.f. amplifier tube over a 
triode of equal output rating? 

The principal advantage of the screen-grid 
type tube is that it does not require an external 
neutralizing circuit because the screen-grid re-
duces the effective capacitance between the con-
trol grid and plate to a very small value. 

18. What tube rating indicates the maxi-
mum safe heat radiation capability of the 
anode of a vacuum tube? 

The maximum safe heat radiation capability of 
the anode is indicated by the "maximum plate 
dissipation" rating, expressed in watts. 

19. In the classification of tubes according 
to the number of elements, how many grids 
has each of the following types: (a) diode; 
(b) triode; (c) tetrode; (d) pentode; (e) 
heptode? 

(a) Diode, no grid; (b) triode, one grid; (c) 
tetrode, two grids; (d) pentode, three grids; (e) 
heptode, four or five grids, depending upon the 
type. 

Note: For each type, with the possible excep-
tion of the heptode, the number of grids is two 
less than the total number of elements in the tube 
as indicated by the general type name. The diode 
has two elements; the triode, three elements; the 
tetrode, four elements; the pentode, five ele-
ments; and the heptode, seven elements. 

20. Describe the adjustment procedure 
for proper neutralization in a radio-fre-
quency power amplifier using an r.f. indi-
cator coupled to the plate tank circuit. 

The adjustment procedure for proper neu-
tralization is as follows: The plate voltage is first 
removed from the tube or tubes of the stage to be 
neutralized. This is an especially important pre-
caution, because the amplifier cannot be neu-
tralized with plate voltage applied. The input 
and output circuits are then tuned to resonance 
with the excitation frequency, as indicated by 
maximum reading of the r.f. indicator coupled 
to the plate tank circuit. The neutralizing con-
denser or condensers are then adjusted, while the 
input and output circuits are tuned to resonance, 
until the r.f. indicator shows that there is no r.f. 
power in the plate tank circuit. 

21. Why is it necessary to neutralize a 
triode radio-frequency power amplifier oper-
ating with input and output circuits tuned 
to the same frequency? 

The triode r.f. amplifier must be neutralized 
to prevent self-oscillation. 

22. What undesirable effects may result 
from operation of an unneutralized triode 
r.f. amplifier in a transmitter? 

Self-oscillation may result, with consequent 
radiation on undesired frequencies, possibly out-
side an amateur band. 

23. What undesirable effects result from 
frequency-modulation of an amplitude-
modulated carrier wave? 

Such unintentional frequency-modulation of 
an a.m. signal causes spurious sidebands ("broad 
signals") and unnecessary interference. 
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24. What operating conditions would be 
favorable for harmonic generation in a 
radio-frequency doubler or frequency-mul-
tiplying amplifier? 

Operating conditions encouraging harmonic 
generation are high negative-grid bias, with 
ample excitation, and a high-impedance plate 
circuit tuned to twice the excitation frequency 
(one-half the wavelength of the excitation volt-
age). 

25. Where is link coupling applicable in 
an oscillator-amplifier type transmitter? 
Link coupling may be used between the oscil-

lator and buffer stage, between two r.f. amplifier 
stages, or between the output stage and the an-
tenna coupling network. 

26. What is the purpose of a Faraday 
(electrostatic) shield between the output 
circuit of an r.f. power amplifier and an-
tenna coupling system? 
A Faraday (electrostatic) shield is used to re-

duce undesirable harmonic transfer and radiation 
which otherwise might result from capacitive 
coupling. 

27. What are the output circuit condi-
tions for obtaining optimum power output 
from a radio-frequency amplifier? 
Optimum power output is obtained when the 

output circuit impedance is matched to the rated 
tube load impedance. 

Note: Optimum power output is the maximum 
power obtainable with reasonably good efficiency 
and reasonable small distortion (low harmonic 
content). 

28. In which stage of a transmitter is an 
amplifier of high harmonic output least 
desirable? 
An amplifier of high harmonic output is least 

desirable in the output stage of a transmitter be-
cause radiation of spurious harmonic frequencies 
may result, especially when the tank circuit is 
directly coupled to the antenna, system. 

29. What are the relative plate current in-
dications for resonance and off-resonance 
tuning of the plate tank circuit of a radio-
frequency power amplifier? 
The plate current is minimum at resonance 

and rises suddenly to an excessive value at off-
resonance tuning. 

30. What are the advantages of a push-
pull r.f. power amplifier output stage as 
compared to a single-ended stage of the 
same power? 
One advantage of a push-pull r.f. amplifier is 

that even harmonics of the excitation frequency 
are suppressed by cancellation in the output cir-
cuit. Another is that more complete neutralisa-

tion usually can be obtained than with a single-
ended amplifier. 

31. A 2000-kc. low-drift crystal having a 
negative temperature coefficient of 5 cycles 
per megacycle per degree Centigrade is 
started in operation at 40 degrees Centi-
grade. If the temperature-frequency char-
acteristic is linear, what will the oscillation 
frequency be at a temperature of 60 degrees 
Centigrade? 
The oscillation frequency at 60 degrees Centi-

grade is 1999.8 kc. 
Note: "Negative temperature coefficient" 

means that the oscillation frequency decreases 
with rise in temperature. "5 cycles per mega-
cycle" means 5 cycles per megacycle of the speci-
fied calibration frequency of the crystal (in other 
words, 5 parts per million). 1 Mc. = 1000 kc. 
The total frequency decrease is therefore 5 X 2 X 
(60 — 40) = 200 cycles =-- 0.2 kc. The final 
oscillation frequency is therefore 2000 kc. — 
0.2 kc. = 1999.8 kc. 

32. A low-drift crystal for the 3500-4000 kc. 
amateur band is guaranteed by a manu-
facturer to be calibrated to within 0.04% of 
its specified frequency. Desiring to operate 
as close to the lower band limit of 3500 kc. 
as safely as possible, for what whole-number 
kilocycle frequency should you order your 
crystal, allowing 1 kc. additional for varia-
tion from temperature and circuit con-
stants? 
The crystal should be ordered for a frequency 

of 3503 kc. 
Note: The formula for calculation of the pre-

cise crystal frequency for operation as near as 
possible to the low-frequency end of a band is 

IL 
f  

where f. is the crystal frequency 
fi, is the lower band-limit frequency 
n is the calibration tolerance, expressed 

as a decimal 
k is the frequency range allowed for 

temperature and circuit variation. 
In this case, 

3500 3500  -I-f. =   + 1 —  1 = 3501.4 
1 — 0.0004 0.9996 

+ 1 = 3502.4 kc. 

The nearest whole-number kilocycle frequency 
safely inside the band for the specified tolerance 
with the additional allowance of 1 kc. is therefore 
3503 kc. (not 3502 ke) 
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33. In the circuit diagram below, what is 
the value of the bias voltage? What is the 
value of the bleeder resistance, R2? 

The bias voltage, E., is 3 volts. 

The value of the bleeder resistance, R2, is 
40,000 ohms. 

Note: The cathode current is the same as the 
plate current. 

Hence, /. = 10 ma. = 0.01 amp. 

By Ohm's Law, E«, = Je R1 = 0.01 X 300 =-
3 volts. 

Eb 200 Also by Ohm's Law, Rd =e— — = 40,000 
h 0.005 

ohms 

where lb is the bleeder current = 5 ma. = 0.005 
amp. 

34. A certain 1750-kc. Y-cut 
quartz crystal has a positive 
temperature coefficient of 125 
cycles per degree Centigrade 
and is started in operation at 
40 degrees Centigrade. If the 
temperature-frequency char-
acteristic is linear, what will 
the 'oscillation frequency be at 
a temperature of 60 degrees 
Centigrade? 

The final oscillation frequency is 
1752.5 kc. 

Note: "Positive temperature co-
efficient" means that the oscilla-
tion frequency increases with rise 
in temperature. The total change 
in temperature is 60° — 40° = 20° C. The total 
frequency increase is therefore 125 X 20 = 2500 
cycles per second, or 2.5 kc. The final oscillation 
frequency is 1750 kc. -I- 2.5 kc. = 1752.5 kc. 

35. For what frequency should you order 
your crystal for operation as close as safely 
possible to the upper band limit of 4000 kc., 
with the same calibration accuracy and 
allowance given in Question 32? 

The crystal should be ordered for a specified 
frequency of 3997 kc. 

Note: The formula for calculation of the precise 

115V. A.C. 

crystal frequency for operation as near as possible 
to the high-frequency end of the band is 

fu — k 
1 + n 

where f. is the crystal frequency 
fu is the upper band-limit frequency 
n is the calibration tolerance, expressed 

as a decimal 
k is the frequency allowance for tem-

perature and circuit variation. 
In this case, 

4000 
1 — 3998.4 — 1 -= 3997.4 kc. 

= 1.0004 

The nearest whole-number kilocycle frequency 
safely inside the band for the specified tolerance 
and additional frequency allowance is therefore 
3997 kc. 

36. Draw a schematic diagram of a full-
wave single-phase power supply using a 
center-tapped high-voltage secondary with 
a filter circuit for best regulation, showing a 
bleeder resistor providing two different out-
put voltages and a method of suppressing 
"hash" interference from the mercury-
vapor rectifier tubes. Give the names of the 
component parts and approximate values of 
filter components suitable for either ama-
teur radiotelephone or radiotelegraph opera-
tion. 

NOTE: 
C1—C. and 1.1-1.1 are biffer 
ccedensers and chokes to 
suppress rectifier "hash." 

(Q 36) 

Swinging Smoothing 
Choke Choke 
5-25h. 15 h 

37. What is the principal purpose of using 
door interlock switches on a transmitter? 

Door interlock switches are used on a trans-
mitter to prevent the operating personnel from 
accidentally being shocked by dangerous high 
voltages. 

38. What is the usual means for protect-
ing amateur station equipment from dam-
age by charges of atmospheric electricity on 
the antenna system? 

The usual means for protecting amateur sta-
tion equipment is an antenna grounding switch. 
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(Q 40) 

39. Draw a simple schematic diagram of 
a plate-neutralized final r.f. stage using a 
triode tube coupled to a Hertzian antenna, 
showing the antenna system and a Faraday 
screen to reduce harmonic radiation. 

R.F. 
In  

+C 115 V. 
—6 AC. 

+8 

(G) 39) 

Hertz Ant. 

Faraday 
Shield Timed 

Feeders 

— Ground 

R.F. (lea 

40. Draw a simple schematic diagram of 
a half-wave rectifier with a filter which will 
furnish pure d.c. at highest voltage output, 
showing filter condensers of unequal capaci-
tance connected in series, with provision for 
equalizing the d.c. drop across the different 

condensers. 

Smoothing 
Choke 

R1—Voltage- drop 
Equalizing Resistors 

.8 

Key- click 
Filter 

41. What Is a safe procedure for remileg 
an unconscious person from contact wit if a 
high-voltage circuit? 

The safe procedure is first to open the main 
switch of the high-voltage power supply and then 
remove the victim from contact with the high-
voltage circuit. No direct contact should be made 
with any part of the victim's body until the high-
voltage switch has been opened. 

42. Draw a simple schematic diagram of 
a piezoelectric crystal-controlled oscillator 
using a pentode vacuum tube, indicating 
polarity of electrode supply voltages where 
externally connected. 

Ac FiL Sugdy —8 +SG. 

(Q 42) 

.8 

Note: The circuit for a tetrode (four-element) 
tube would be the same except that the suppres-
sor grid would be omitted. For a triode oscillator, 
both the suppressor and screen grid would be 
omitted, as would also be the screen-grid supply-
voltage terminal indicated on this pentode dia-
gram. 

43. Draw a simple schematic diagram of 
two r.f. amplifier stages using triode tubes, 
showing the neutralizing circuits, link cou-
pling between stages and between output 
and antenna system, and a keying connec-
tion in the negative high-voltage lead in-
cluding a key-click filter. 

Link 
Couplint 

„C riri—To:Ant. 

-e 
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44. Using a frequency meter with a pos-
sible error of 0.75%, on what whole-number 
kilocycle frequency nearest the high-fre-
quency end of the 3500-4000-kc. amateur 
band could a transmitter safely be set? 

The frequency is 3970 kc. 
Note: The formula for precise calculation of 

the frequency indicated by the meter is 

= fu 
1 + n 

where f is the indicated frequency 
fu is the upper band-limit frequency 
n is the specified percentage error, ex-

pressed as a decimal. 
In this case, 

4000 
1.0075 — 3970.2 kc. —  

45. Using a frequency meter with a pos-
sible error of 0.75%, on what whole-number 
kilocycle frequency nearest the low-fre-
quency end of the 7000-7300-kc. amateur 
band could a transmitter safely be set? 

The frequency is 7053 kc. 
Note: The formula for precise calculation of 

the frequency indicated by the meter is 

— h 1 — n 

where/1 is the frequency indicated by the meter 
h is the lower-limit frequency of the band 
n is the specified percentage error, ex-

pressed as a decimal. 
In this case, 

7000  7000  
A — 1 — 0.0075 = 0.9925 = 7052.9 kc. 

46. Draw a schematic diagram of a pen-
tode audio power-amplifier stage with an 
output coupling transformer and load re-
sistor, showing suitable instruments con-
nected in the secondary for measurement 
of the audio-frequency voltage and current, 
and naming each component part. 

Grid-ccupling 
Coed 

Audio 
Input 

Grid 
Resistor 

Cathode _ Screen-trid 
By pass Cond. - eepm card 

-B 46 

Audio-
frequency Ammeter 
(Thermocouple type) 

A. F. Voltmeter 
(Rout.-type) 

Load 
Resistor 

IQ 46) 

47. Draw a schematic diagram of a filter 
for reducing amateur interference to broad-
cast reception consisting of (1) a series-
tuned circuit connected in shunt with the 
b.c. receiver input to by-pass the interfering 
signal and (2) a parallel-tuned (trap) circuit 
in series with the receiver input to reject 
the interfering signal. 

Ant. 

Ant. Post 

Ant. 

To Rec. Parallel- tuned 

0 

(trap) circuit 

To Rec. 
Ant. Post 

To Rec. 
Ground 
Post 

Series-
tuned 
circuit 

To Rec. 
Ground 
Post 

— Ground -= Ground 

(G) 47) 

48. What radio messages have priority 
over all other communications? 

Distress calls and distress communications 
have absolute priority over all other communi-
cations. Communications Act, Sec. 321(b). 

49. What is the penalty for willful or ma-
licious interference with other radio com-
munications? 

A fine of up to $500 for each day during which 
the offense occurs, and suspension of operator 
license. However, if the willful interference is to 
distress communications, there may be added a 
fine of up to $ 10,000 or imprisonment up to two 
years, or both, and revocation of station license. 

50. What is the FCC rule regarding emis-
sion of unmodulated carriers by amateur 
stations? 

Emission of an unmodulated carrier, Type AO 
emission, is authorized for brief tests and adjust-
ments, for permissible remote control purposes 
and for experimental purposes, but is otherwise 
prohibited except in the band 26.96 to 27.23 Mc. 
and on amateur bands above 144 Mc. [§12.111 
and §12.134] 

51. On what amateur bands is portable 
operation permitted without prior notifica-
tion to the inspector of the district in which 
such operation is contemplated? 

On all bands when the over-all period that the 
station will be located away from the fixed loca-
tion is to be less than 45 hours. 1;12.91(a)1 
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52. When may third-party messages be 
handled between amateur stations of differ-
ent countries? 

Third-party messages may be handled be-
tween amateur stations of different countries 
only when such exchange has been authorized 
by special agreement between the countries con-
cerned. 

53. What period of each hour shall be 
used for making important initial calls 
when a state of communication emergency 
has been proclaimed by the FCC? 

Initial emergency calls of course may be made 
at any time, but during the first five minutes of 
each hour during an emergency all other stations 
on the 1750-2050 and 3500-4000-kc. bands are 
obliged to listen for such calls, so that is the 
most favorable period for attracting attention. 
[§12.156(c)] 

54. When does a state of emergency affect-
ing amateur communications become ef-
fective and when is it terminated? 

When so ordered by FCC. [§12.156 and 12.156 
(e)] 

55. What amateur bands are affected and 
what frequencies are reserved for emergency 
calling when a state of communications 
emergency has been proclaimed by FCC? 

Amateurs should read and be familiar with all 
the provisions of the emergency regulation, 
§12.156. The amateur bands affected are the 
1750-2050 kc. and the 3500-4000 kc. bands. 
When an emergency has been proclaimed, these 
bands may be used only for emergency commu-
nications, and all incidental calling, testing and 
casual conversation are prohibited. Furthermore, 
within these bands, the frequencies 2025-2050, 
3500-3525 and 3975-4000 kc. are then reserved 
for emergency calling. 

56. On what frequencies may a licensee 
holding Class B (General Class) amateur 
privileges operate an amateur radiotele-
phone station ? 

On frequencies 26.96 to 27.23 Mc. and on all 
authorized amateur frequencies above 28.5 Mc. 
and below 2000 kc. [§12.111] 

57. What is the FCC regulation regarding 
transmission of music by an amateur radio-
telephone station for testing purposes? 

It is prohibited. [§ 12.1041 

58. What is the highest modulation per-
centage of an amateur radiotelephone trans-
mitter permitted by FCC regulations and 
under what condition may it be employed? 

One hundred per cent modulation is the highest 
permitted, and then only when means have been 
employed to insure that this percentage is not in 
excess of the modulation capabilities of the trans-
mitter. [§12.133) 

59. What power input should an amateur 
station use for a particular communication 
when the maximum legal input is 1 kw.? 

The minimum input necessary to maintain the 
desired communication. [Communications Act, 
§324] 

60. On what amateur bands is portable 
operation permitted only when prior notifi-
cation has been given to the FCC Engineer 
in charge of the district in which such opera-
tion is contemplated? 

Prior notification is required for operation on 
any amateur band when the over-all period of 
portable operation is, or is likely to be, in excess 
of 48 hours away from the fixed location. [§ 12.91 

(a)] 

61. On what amateur bands is adequately-
filtered direct-current plate power supply 
required for operation of an amateur trans-
mitter? 
On all frequencies below 144 Mc. [§ 12.132] 

62. On what amateur bands is adequately 
filtered d.c. plate power supply not required 
for operation of an amateur transmitter? 

On all authorized amateur frequencies above 
144 Mc. [§ 12.132. See also list of said bands in 
§12.111] 

63. What is the maximum permissible 
plate power input to the final stage of an 
amateur transmitter and under what cir-
cumstances may it be used? 

The maximum input permitted at any time is 
1 kilowatt on all bands except 1800-2000 Kc. 
and 420-450 Mc., where special restrictions apply 
[See § 12.111]. But this 1 kilowatt input on the 
other bands may be used only when means are 
provided for measuring it accurately; if accurate 
measuring facilities are not available, the maxi-
mum permissible is 900 watts. [§12.131] 

64. How would a short-circuited turn of 
the coil affect the resonance frequency of a 
tuned circuit, and why? 
A short-circuited turn would increase the reso-

nance frequency of the tuned circuit because the 
inductance would be reduced. 

65. What is meant by the harmonic of a 
fundamental frequency? 

The harmonic of a fundamental frequency is a 
frequency which is an integral multiple (2, 3, etc., 
times) of the fundamental frequency, the funda-
mental being considered the first harmonic. A 
frequency twice the fundamental frequency is 
the second harmonic, one three times the funda-
mental frequency is the third harmonic, etc. For 
instance, the third harmonic of 4000 kc. is 3 X 
4000 12,000 ke. 
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66. What operating characteristics dis-
tinguish the electron-coupled type oscilla-
tor with regard to frequency stability? 
The electron-coupled type oscillator generally 

has better frequency stability with varying load 
conditions and operating voltages than other 
types of self-controlled oscillators, although it is 
not so stable under all conditions as a crystal-
controlled type oscillator. 

67. What circuit conditions will minimize 
the harmonic components in the output 
circuit of a given radio-frequency amplifier 
stage? 

Harmonic components will be minimized by 
a large capacitance-to-inductance ratio in the 
plate tank circuit, along with grid bias not 
much greater than cut-off value and the mini-
mum excitation voltage for reasonably good 
efficiency. 

68. Give the meanings of the following 
"Q" signals: ORK, QRM, QRT, QRX, OSA, 
QSY, QSZ. 
QRK: The readability of your signals is . . . 

(1 to 5). 
QRM: I am being interfered with. 
QRT: Stop sending. 
QRX: I will call you again at . . . hours (on 

. . . kc.). 
QSA: The strength of your signals (or those of 

. . . ) is . . . (1 to 5). 
QSY: Change to transmission on another fre-

quency (or on . . . kc.). 
QSZ: Send each word or group twice (or . . . 

times). 

69. What is meant by a "doubler" stage? 
A "doubler" stage is a vacuum-tube circuit in 

which the output circuit is tuned to twice or 
double the frequency of the input circuit. 



CHAPTER 5 

The Conditional Class 
License— Examinations 
by Mail 

A
S OUTLINED in Chapter 1, the Federal Com-

munications Commission has an extensive 
field organization of district offices at which 

examinations for amateur licenses are given regu-
larly. Moreover, traveling examiners visit many 
additional cities from one to four times each year 
to conduct examinations for operator licenses. 
However thorough this arrangement, it still leaves 
many portions of the country at a considerable 
distance from such points of examination. Espe-
cially in the case of amateur operators, who have 
no pecuniary interest in radio, the requirement of 
extensive travel would work a considerable hard-
ship. Therefore the Commission has made ar-
rangements whereby, under certain conditions, 
applicants for new amateur licenses may take the 
examination by mail. This chapter will detail the 
conditions and the procedures. 

The "standard" amateur license is the General 
Class, personal appearance for examination being 
required. However, the Commission also makes 
the same privileges available through a mail 
examination under certain conditions, in which 
case the license is known as Conditional Class. 
Under similar conditions, mail examinations are 
permitted for the Novice and Technician classes 
as well. Mail examinations, in lieu of personal 
appearance, are provided for the Conditional, 
Novice and Technician Classes of license when 
the applicant: 

a) lives more than 125 miles airline from the 
nearest city at which FCC conducts examinations 
four times yearly, or oftener, and proposes to set 
up his amateur station at his residence or some 
other point similarly outside such a 125-mile 
radius; or 

b) is unable to appear for examination because 
of physical disability, and his inability to travel 
is substantiated by a physician's certificate; or 

c) is unable to appear for examination because 
of military service, and so certified by his com-
manding officer. 
These examinations by mail are also available 

to applicants in Alaska outside Juneau or An-
chorage, in the Virgin Islands, and in Hawaii out-
side Oahu. 

• Examinations for some classes of ama-
teur license may be taken by mail under 
certain conditions of inability to travel 
to an examining point, or when the 
travel distance is considerable. This 
chapter details the procedures and con-
ditions under which examinations may 
be taken by mail for the Novice, Tech-
nician and Conditional Class licenses. 

Examination Procedure 

So if, for example, you live more than 125 miles 
airline from any of the 61 quarterly examining 
points mentioned in Chapter 1, write the FCC 
Engineer-in-Charge of the district in which you 
live. Tell him in what class of license you are in-
terested, and ask for an amateur operator and 
station application blank and for the mail ex-
amination papers for that class. He will send you 
the application form, and a sealed envelope con-
taining a set of examination questions, and de-
tailed instructions as to procedure. Before doing 
anything else read the instructions carefully. It is 
very important that you follow each step closely. 
Now, as part of the examination you have to 

have yourself examined in code speed by some 
licensed operator with whom you have made an 
arrangement to that effect. He must either be 
the holder of a General, Advanced or Amateur 
Extra Class license or must have held within five 
years a license as a commercial radiotelegraph 
operator or must have been employed within five 
years as a radiotelegraph operator in the service 
of the United States. See f12.44. You will also 
have to provide yourself with a witness who will 
open the envelope of questions and certify that 
you wrote out the answers without assistance. 
This may be the same person who gives you your 
code test, or someone else, but that person must 
be at least 21 years of age. If you do not know a 
licensed operator in your vicinity, communicate 
with the nearest radio club or write your ARRL 
Section Communications Manager (directory in 
front of every issue of the League's magazine 

27 
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QST), or ask the FCC Engineer to designate 
someone in your vicinity. You must know the 
name of your examiner-witness before filling out 
the application. There is, in fact, a specified se-
quence: first you fill out Form 610 (the applica-
tion) which includes the data on the examiner and 
witness, and then you swear to it before a notary. 
Next you get your code examiner to give you 
your code test and to fill out and certify a state-
ment of your code speed, for which a space is 
provided on the application form. Then, and only 
then, are you ready for the written examination. 
If you do not pasa the code test, you must return 
the examination envelope unopened, and wait a 
month before trying again, during which you do 
some more studying. But if your code speed test 
was passed successfully, and the certification ac-
complished, your witness may then open the 
sealed examination envelope. He examines it and 
sees that it consists of a number of sheets of 
paper, bearing the examination questions. He 
hands these to you. You proceed to the answering 
of the questions. Your witness must remain con-
stantly present, and at the conclusion sign a 
certification that he opened the envelope and 
that you wrote out the answers in his presence 
and without assistance from any source. There is 
space for this also on the application form. Then 
you put both the application form and the ex-
amination sheets in the envelope provided, and 
mail them. If you have passed, your license will 
come to you in a few weeks. If you have failed 
(you will be notified but will not be told on what 
questions you failed) don't be too discouraged — 
study some more for the examination and after 
another month or so try it again. 

If, after failing either the code test or the writ-
ten examination, a mail applicant is willing to 
take his chances on personal examination before 
an Engineer, he does not have to wait thirty days 
from the time of his failure but can go up for the 
examination as soon as he wants to — even the 
next day. 
The written examinations, as well as the code 

test, are identical with those which would be 
taken for the particular class of license if you 
made a personal appearance. Therefore the study 
material in the other chapters of this booklet is 
directly applicable. 

Special Conditions 

Until recently there were two situations under 
which the holder of a Conditional Class license 
was required to appear at an examining point 
and take the General Class examination, or for-
feit his license. These were: 

a) When the licensee changes his address to a 
new location which is within 125-miles airline of 
one of the quarterly examining points. 

b) When the Commission establishes a new 
quarterly examining point whose new 125-mile 
circle includes the Conditional Class licensee. 

However, under new rules this requirement is 
abolished and a Conditional Class licensee, like 
the Novice and Technician, may move freely 
about without ever being concerned whether 
they have moved into one of the 125-mile circles, 
or whether FCC has established a new examin-
ing point near them. 

It should be further noted that if a Conditional 
Class licensee under any circumstances violates 
the regulations or otherwise incurs the official dis-
pleasure of FCC, he may be called upon to jour-
ney to the nearest examining point, even though 
it be many hundreds of miles away, to be given 
the General Class examination or lose his ticket. 
This situation might arise, specifically, if the 
Conditional Class licensee should be cited under 
Sections 12.152, 12.153 and 12.154 of the amateur 
rules; in that case FCC might call him in for 
personal examination. 
No credit towards higher classes of license 

accrues to holders of amateur tickets issued on 
the basis of mail examinations. For example, if a 
Conditional Class licensee with two years of ex-
perience should wish to apply for the Amateur 
Extra Class license he of course must not only 
appear for personal examination but must again 
pass the same examination elements which he 
has previously passed in connection with his 
Conditional Class license. 
The Conditional Class license conveys priv-

ileges identical to those of the General Class — 
that is, operation on any authorized frequency 
band and with any authorized type of emission 
for such band except the right to use voice in the 
"restricted" bands 3800-4000 and 14,200-14,300 
kc. 
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The Advanced Class 
License 
F

oa MANY years it has been the custom of the 
United States, and other countries as well, to 
require the demonstration of special qualifica-

tions before permitting an amateur to use voice 
communication in the more-heavily-populated 
bands at 3.5 and 14 Mc. No additional code speed 
test is presently required, but the applicant must 
have been an amateur of the Conditional or Gen-
eral Class for a year and must pass an examina-
tion in advanced amateur telephony. This license 
is known as the Advanced Class license. It conveys 
authorization to use voice in the bands 3800-4000 
kc. and 14,200-14,300 kc. It was formerly called 
"Class A." 
The examination for Advanced Class is given 

only upon personal appearance. For most of us, 
this means a trip to appear in person before an 
examining officer at one of the examining points 
listed in this booklet. Applicants in Alaska may 
either make an appointment with the Engineer 
at Juneau (P. 0. Box 1421) or with the FCC 
representative at Anchorage (P. 0. Box 644) or 
they can make arrangements with the Signal 
Corps or Coast Guard to secure the sealed en-
velope for this examination from the Engineer 
and administer the test. In Guam, the Naval 
District Communications Officer is authorized to 
give the examination. 
To be eligible to apply, you must have had at 

least one year's experience as an amateur op-
erator, holding a class of license other than Nov-
ice or Technician, issued by the Federal Commu-
nications Commission. In other words, license-
holding before 1934 will not count since licenses 
were then issued by the Federal Radio Commis-
sion, and before that, the Department of Com-
merce. If you currently hold a General Class 
license, you will have to pass only the Advanced 
Class written examination, consisting of about 
forty questions dealing mainly with amateur 
radiotelephony. If you currently hold a Condi-
tional Class license, you will have to take the 
13-w.p.m. code test, General Class written exam, 
and Advanced Class written exam, since credit 
is not allowed for licenses issued on the basis of 
a mail examination. If you currently hold a 
Technician license issued after personal appear-
ance before an FCC examiner (and on the basis 
of previously-held licenses qualify for the one 
year of experience) you get credit for the written 
exam and need to pass only the code test and the 
Advanced written exam. 

• As part of the revision of the amateur 
license structure by the Federal Com-
munications Commission, after Decem-
ber 31, 1952, the Advanced Class license 
will no longer be available. Aspirants for 
unlimited amateur 'phone privileges will 
have to obtain the Amateur Extra Class 
license. (See Chapter 7.) However, hold-
ers of Advanced Class licenses may renew 
them so long as they can comply with 
renewal requirements. 

Licenses of the Advanced Class may be re-
newed if the applicant meets the requirements 
outlined in Chapter 1, but licenses of this class 
will not be issued to new applicants after Decem-
ber 31, 1952. After that date, it will be necessary 
to seek the Amateur Extra Class license (see next 
chapter) for unlimited 'phone privileges. For pur-
poses of renewal, present holders of " Class A" 
privileges should consider themselves already 
Advanced Class licensees. 

In order for an amateur station to operate with 
voice emission in 3800-4000 or 14,200-14,300 kc., 
the station must be licensed to an Advanced 
Class (or Extra Class) operator and must also be 
operated by an Advanced Class (or Extra Class) 
operator. If you hold an Advanced Class license 
of course you may operate your own station freely 
in these bands; but you may not permit an ama-
teur holding any other class of license (except 
Amateur Extra Class) to operate your station in 
those bands, nor can you visit the station of an 
amateur holding any other class of license (except 
Amateur Extra Class) and operate it in those 
bands. 
The Advanced Class examination resembles 

other amateur written examinations in form, 
consisting of questions mostly of the "multiple 
choice" type but including also some requiring 
simple calculations and others necessitating the 
drawing of circuit diagrams. See our discussion of 
this in Chapter 1. As with our sample questions 
in earlier chapters, the following are not the 
actual questions in the text but are representa-
tive, and familiarity with them constitutes ade-
quate preparation. The applicant will also find 
useful a study of theory in The Radio Amateur's 
Handbook, particularly the section dealing with 
radiotelephony subjects. 

29 
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Questions and Answers 

Covering Examination Element 4(A) — 

Advanced Radiotelephone 

1. In the diagram: 
(a) What is the d.c. plate voltage? 
(b) What is the d.c. grid bias? 
(c) What is the supply voltage? 
(a) 75 volts. 
(b) 7.5 volts. 
(c) 82.5 volts. 

Note: The bleeder current through the 15,000-
ohm resistor is the difference between the total 
supply current and the plate current, 30 ma. — 
25 ma. = 5 ma. By Ohm's Law, E --- IR; the 
voltage across this resistor is therefore 0.005 X 
15,000 -- 75 volts. This is the d.c. plate voltage 
(voltage between plate and cathode). 
The total supply current (plate current plus 

bleeder current = 30 ma.) flows through the 
250-ohm resistor. The drop across this resistor is 
therefore 0.030 X 250 = 7.5 volts. This is the 
d.c. grid bias voltage (voltage between grid and 
cathode). 
The supply voltage is the sum of the voltage 

drops across the two resistors, or 75 + 7.5 = 
82.5 volts. 

2. What undesirable effects may result 
from a self-oscillating buffer amplifier in a 
transmitter? 

Self-oscillation of a buffer amplifier may cause 
the emission of spurious frequencies. 

3. What type amplifier and class of opera-
tion is usually preferred for a frequency 
doubler? 
A single-ended type amplifier operating Class 

C is usually preferred. 

4. Why is it advisable to use a separate 
plate-power supply for the oscillator of a 
multistage transmitter? 
A separate plate-power supply for the oscilla-

tor minimizes plate-voltage variation and thus 
provides a higher degree of frequency stability. 

5. What is the most useful operating 
characteristic of a "push-push" type of 
amplifier? 
The principal output frequency is twice the 

excitation frequency. Hence the "push-push" 
type of amplifier, with the grids of two tubes 
connected push-pull and the plates in parallel, 
can be used as a frequency doubler. 

6. What are the operating characteristics 
of the electron-coupled type oscillator with 
regard to frequency stability? 
The electron-coupled type oscillator has better 

frequency stability with varying supply voltages 
and load conditions than other types of self-
controlled oscillators. 

7. What circuit conditions will minimize 
the harmonic components In the output of 
an r.f. power amplifier? 
A large capacitance-to-inductance ratio in the 

plate tank circuit, along with relatively low grid 
bias and the minimum excitation voltage neces-
sary for reasonably good efficiency, will minimize 
harmonic output. 

8. What is the principal disadvantage of 
using a grid leak as the only source of bias 
in a Class C r.f. power-amplifier stage? 

Loss of excitation will cause loss of grid bias 
and an increase in the plate current. 

9. What are the relative merits of triodes 
and screen-grid tubes as r.f. amplifiers? 
Although triodes are generally more easily 

loaded and are better adapted to plate modula-
tion, they require an external neutralizing circuit 
to prevent feed-back and self-oscillation while 
screen-grid tetrodes and pentodes normally do 
not require neutralization because their internal 
grid-plate capacitance is sufficiently reduced by 
the screen-grid. 

10. Show by a diagram the sinusoidal 
modulation envelope of an amplitude-mod-
ulated wave: 

(a) Modulated approximately 75%. 
(b) Modulated 100%. 
(c) Modulated more than 100%. 

T -- 
l00% Carrier 

(d) 7510 (b)100% (C) MORE THAN 100% 

(Q 10) 
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11. Draw a diagram of a plate-neutralized 
triode r.f. amplifier stage. 

R.F Input R.F. Output 

 o 

-c +C -8 
(CI 11) 

+8 

12. Draw a diagram of a coupling system 
between two audio-frequency amplifier 
stages, employing resistance elements. 

Coupling 
(Condenser 

Audio 
Input 

Audio 
Output 

4 

13. What are the principal reasons for 
using a choke-input type filter in a power-
supply system employing mercury-vapor 
rectifier tubes? 
The principal reasons for using a choke-input 

type filter are to obtain good voltage regulation 
and to limit the peak current through the rectifier 
tubes. 

14. Would mercury-vapor or high-vacuum 
type rectifier tubes of equivalent ratings be 
preferable for a power supply in which fila-
ment and plate voltages must be applied 
simultaneously? Give the reason for your 
choice. 

High-vacuum type rectifier tubes would be 
preferable because plate voltage may be applied 
safely without time delay for the filaments to 
reach operating temperature. 

15. What visible operating characteristic 
di_tinguishes mercury-vapor rectifiers? 
The mercury-vapor tubes show a bluish-green 

glow when operating normally under load. 

16. Why are mercury-vapor type rectifier 
tubes more critical as to observance of anode 
voltage rating than high-vacuum type rec-
tifiers? 

The mercury-vapor tubes have a critical peak 
inverse voltage rating which must not be ex-
ceeded in operation, while with the high-vacuum 
type rectifier the peak inverse voltage is limited 
only by the insulation of the tube. 

17. What advantage has a push-pull 
audio-frequency amplifier over a single-tube 
Class A amplifier of similar excitation re-
quirement and equal power output? 
Even harmonics are not generated in the out-

put circuit of a properly balanced push-pull 
amplifier. 

18. What are the distinguishing operating 
characteristics of a Class A type amplifier? 

In a Class A amplifier the grid bias is adjusted 
for operation over the linear range of the grid-
voltage plate-current curve so that the output is 
a faithful reproduction of the input voltage wave 
form. The average plate current remains con-
stant. The grid normally is not driven positive. 
Hence the grid draws no current. The plate effi-
ciency is relatively low. 

19. What improper operating conditions 
are indicated by upward or downward fluc-
tuation of Class A amplifier plate current 
when signal voltage is applied to the grid? 
What correction should be made? 
Upward fluctuation of Class A amplifier plate 

current with excitation indicates excessive nega-
tive grid bias; hence, the grid bias should be de-
creased. Downward fluctuation of plate current 
with excitation indicates insufficient negative 
bias; hence, the bias voltage should be increased 
to correct this condition. 

20. Why is bias voltage generally necessary 
on the grid of an audio amplifier tube, and 
what is the principal result of improper 
bias? 
A negative grid-bias voltage is generally neces-

sary to obtain operation over the proper portion 
of the grid-voltage plate-current characteristic 
curve of the amplifier tube. Improper bias results 
in distortion of the wave form in the output of the 
amplifier. 

21. What improper operating conditions 
are indicated by grid-current flow in a Clam. 
A amplifier? 

Grid current flow in a Class A amplifier indi-
cates either excessive excitation voltage or low 
negative grid bias, or a combination of both. 

22. What is the principal advantage of a 
Class B audio amplifier as compared to 
other types? 

Because of its higher efficiency at maximum 
output and its low plate-power consumption 
when idling, the Clase,B audio amplifier is more 
economical of power than a Class A type ampli-
fier. Because of its relatively low distortion it is, 
of course, preferable to a Class C audio amplifier. 
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23. How should the average plate current 
vary in a properly-designed and operated 
amplitude-modulated radio- frequency 
power amplifier? 
The average plate current of the modulated 

r.f. amplifier should remain constant with any 
constant-carrier system, regardless of the method 
of modulation. 

24. What are the notable efficiency and 
distortion characteristics of a Class B mod-
ulator employing two triodes in push pull? 
The outstanding characteristic of the Class B 

modulator is its high efficiency in combination 
with relatively small distortion. 

25. How do the excitation requirements of 
a Class B modulator compare with those of 
a Class A modulator having equal grid-
voltage swing? 
The Class B modulator requires greater driver 

power because the grids are swung considerably 
positive and draw current on the excitation 
peaks. 

26. What would happen if the grid-bias 
supply of a Class B modulator was suddenly 
short-circuited? 
The loss of grid bias resulting from the short 

circuit would cause the plate current to jump to 
an excessively high steady value and damage to 
the tubes might result if the plate dissipation was 
sufficient to cause the tubes to show abnormal 
color. 

27. What is the ratio of modulator audio 
power output to Class C amplifier unmodu-
lated plate power input in a plate-modula-
tion system: 

(a) With a sinusoidal signal? 
(b) With a two-tone signal equivalent to 

speech? 
(a) 50% with sinusoidal audio power. 
(b) Approximately 25% with a complex signal 

equivalent to speech. 

28. Define amplitude modulation. 
Amplitude modulation is the process by which 

the amplitude of the radio-frequency carrier wave 
is varied in accordance with the amplitude of the 
speech or other signal to be transmitted. 

29. What are sideband frequencies? 
Sideband frequencies are frequencies above and 

below the carrier frequency, and equal to the sum 
and difference of the modulation and carrier fre-
quencies, which are produced by the process of 
modulation. 

30. What radiotelephone transmitter op-
erating deficiencies might be indicated by 
downward deflection of the antenna r.f. 
current meter during modulation of the 
final r.f. amplifier? 

Downward deflection of the antenna r.f. am-
meter might indicate insufficient r.f. excitation to 
the modulated r.f. stage, inadequate filament 
emission in the tubes of the modulated r.f. ampli-
fier, or very poor voltage regulation of a power 
supply common to both modulator and r.f. 
amplifier. 

31. Draw a schematic diagram of a com-
bination heterodyne frequency meter and 
monitor. 

RE Coupling 
Cond. RE Pick-up 

ELECTRON-COUPLED 05C DETECTOR 

I3andspread 
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(0 31) 

32. Draw a simple schematic diagram of a 
peak modulation monitor which will in-
dicate when 100% modulation occurs or is 
exceeded 

PLATE-MODULATED AMP 
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By-pass 
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Modulator 
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33. Using a frequency meter with a possi-
ble error of 0.75%, on what whole-number 
kilocycle frequency nearest the low-fre-
quency end of the 14,000-14,400-kc. band 
could a transmitter safely be set? 

The whole-number kilocycle frequency nearest 
the low-frequency end of the 14,000-14,400-kc. 
band is 14,106 kc. 
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Note: For precise calculation of the frequency 
on which the transmitter can be set with a given 
percentage tolerance, the formula to be used is 

A —   1 — n 

where fx is the frequency on which the trans-

mitter is to be set 
f z, is the lower-limit frequency of the band 
n is the given percentage error ex-

pressed as a decimal 
l'or this question, the equation is 

14,000 14,000 
fx — 14,105.8 

1 — 0.0075 0.9925 

The nearest whole-number kilocycle frequency 
which will be safely within the band for this 

tolerance is 14,108 kc. 

34. What particular precaution should be 
observed in using a battery-operated hetero-

dyne frequency meter? 
The "A" and "B" battery voltages should be 

checked because a change in battery voltage will 

affect the oscillator frequency. 

35. Draw the trapezoidal type patterns 
showing 50% modulation, 100% modulation 
and over-modulation as they would appear 
on the screen of a cathode-ray oscilloscope 

properly connected to a 'phone transmitter. 

50% 100% OVERMODULATION 

(Q 35) 

36. Draw a diagram of an absorption-type 
frequency meter including a resonance 

indicator. 

Coi 

IQ 36) 

Tuning Condenser 

Flashlight- bulb 
Resonance Indicator 

37. Two filter chokes have the same in-
ductance, current and insulation voltage 

ratings but one has twice the resistance of 
the other. Which would be preferable for use 
in a transmitter power supply and why? 
The filter choke with the lower resistance 

would be preferable because the output voltage 
would have better regulation than with the 

higher-resistance choke. 

38. Draw a simple schematic diagram of a 
radio-frequency doubler stage driving a 
neutralized push-pull power amplifier using 
triodes, showing the method of interstage 
coupling and indicating the relative reso-
nance frequencies of the grid and plate 
circuits. 

on 

o 

39. Using a frequency meter with a possi-
ble error of 0.75%, on what whole-number 
kilocycle frequency nearest the high-fre-
quency end of the 14,000-14,400-kc. band 
could a transmitter safely be set? 
The whole-number kilocycle frequency nearest 

the high-frequency end of the band is 14,292 kc. 
Note: The formula for calculating the precise 

frequency on which a transmitter may be set 
nearest to the high-frequency end of the band for 
a given percentage tolerance is 

ix 1 + n 

where f1 is the frequency on which the trans-
mitter is to be set 
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fu is the upper limit of the band in kilocycles 
n is the percentage tolerance expressed as 
a decimal 

For the present question, 

14 400 
f. = --2-- 14 292.8 

1.0075 

The nearest whole-number kilocycle frequency 
safely inside the band for this percentage toler-
ance is 14,292 kc. (not 14,293 kc.). 

40. What particular precaution should be 
taken in using an absorption-type frequency 
meter to check a self-excited oscillator? 
The frequency meter should be very loosely 

coupled to the oscillator tank circuit so that the 
frequency calibration of the meter will be af-
fected as little as possible by mutual coupling to 
the transmitter circuit. 

41. What is the purpose of using a quartz 
crystal in a transmitter? 
The quartz crystal determines and stabilizes 

the oscillator frequency. 

42. What are the desirable operating char-
acteristics of an A-cut crystal? 
The A-cut crystal has high output capability 

and a small temperature-frequency coefficient. 

43. Draw a schematic diagram of a two-
stage r.f. amplifier using screen-grid tubes, 
showing a suitable method of interstage 
coupling. 

RE 
Input 

Tuned-
Transformer 
Coupling 

46. What would be the visible results of a 
short-circuited filter condenser in a plate 
power supply with high-vacuum rectifier 
tubes and an unfused primary circuit? 
The rectifier t ube plates would become red-hot 

in operation. 

47. What precaution should be taken to 
protect filter condensers connected in series? 

Resistors having a value of approximately 
100,000 ohms should be shunted across each con-
denser to equalize the d.c. voltage drops and thus 
prevent breakdown of the individual capacitors. 

48. Why is a full-wave rectifier preferable 
to a half-wave rectifier? 
The full-wave rectifier output is easier to filter 

because of its higher ripple frequency. 

49. What constructional precaution 
should be taken to insure stable operation 
of a transmitter having one or more neu-
tralized amplifier stages? 

Isolation of the stages from each other should 
be provided, either by interstage shielding or 
adequate physical separation of the individual 
stages. 

—B f 

(Q 431 

44. What are the undesirable operation 
characteristics of a Y-cut crystal and what 
precautions should be taken when it is to be 
used for transmitter frequency control? 
The Y-cut crystal has a relatively large tem-

perature-frequency coefficient and tends to jump 
frequency in steps when the temperature varies. 
A Y-cut crystal also may have two fundamental 
frequencies fairly close to each other. For this 
reason, the crystal should be checked for double-
frequency resonance in the oscillator circuit 
before the transmitter is put into operation. 

45. What particular physical characteris-
tic distinguishes an X-cut crystal from Y-
and A-cut crystals of the same frequency? 
The X-cut crystal is thicker for a given fre-

quency than either the Y-eut or A-cut type. 

50. Explain the purpose of using a center-
tap return connection on the secondary of a 
transmitting tube's filament transformer. 
The filament center-tap connection is used to 

prevent modulation of the emitted carrier by the 
alternating-current filament sup-
ply. 

F o.F. 
Output 

51. On what amateur fre-
quencies is frequency modu-
lation of the emitted carrier 
permissible? 

In the bands 26.96-27.23 Mc., 
29-29.7 Mc. and 52.5-54 Mc. and 
on all amateur frequencies above 
144 Mo. [§ 12.111] Additionally, 
n.f.m. telephony is permitted in 
the ranges 3800-3850 kc. and 
14,200-14,250 kc. (Advanced and 
Extra Class) and 28.5-29.0 Mc. 

and 50-54 Mc. (all amateurs). [§ 12.1111 

52. Draw a schematic diagram of a simple 
device for checking carrier shift of a radio-
telephone transmitter. 
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CHAPTER 7 

The Amateur 
Extra Class License 
A

NEW "super-class" of amateur license has 
been established known as the Amateur 
Extra Class license. 

Under present FCC regulations no new priv-
ileges are proposed to be attached to the new 
license, over and above those available to the Ad-
vanced Class licensees. However, there are two 
points of considerable importance concerning this 
new license. One is that after December 31, 1952, 
no more new Advanced Class licenses will be 
issued. Therefore, in order to obtain maximum 
amateur privileges — " unlimited 'phone" — af-
ter December 31, 1952, an amateur who does not 
already hold an Advanced Class (Class A) license 
will have to obtain the new Amateur Extra Class. 
The second is that FCC may eventually establish 
some additional privileges for the Extra Class 
which will not be available to other amateurs. 
The requirements for the Amateur Extra Class 

license are: 
a) two years of holding an amateur license of 

any class except Novice or Technician. This 
license-holding must have been since 1934 — i.e., 
issued by the Federal Communications Commis-
sion and not its predecessors. 

b) passing a code test in sending and receiving 
at the rate of 20 words per minute. 

c) passing the standard written examination in 
theory and regulations (credit will of course be 
given to holders of General and Advanced Class 
licenses for this requirement, as well as to holders 
of Technician Class licenses not issued on the 
basis of a mail examination.) 

d) passing a new written examination dealing 
with advanced amateur techniques: "advanced 
radio theory and operation as applicable to mod-
ern amateur techniques, including, but not lim-
ited to, radiotelephony, radiotelegraphy, and 
transmissions of energy for measurements and 
observations applied to propagation, for the 
radio control of remote objects and for similar 
experimental purposes." 

Like the Advanced Class, the Amateur Extra 
Class examination must be taken in person at 
one of the FCC examining points, either at an 
FCC district office or at one of the numerous 
cities visited by traveling inspectors according 
to a prearranged schedule. 

However, there is a waiver of all the require-
ments for an Amateur Extra Class license if an 
applicant holds or can qualify for a General Class 
license or higher, and if he can submit evidence 

• The Amateur Extra Class license 
requires the demonstration of a con-
siderable degree of proficiency both in 
code and technical fields. This chapter 
gives details on the top grade of amateur 
license and, with the material in Chap-
ter 6, constitutes a e plete study 
guide for the uritten (Ai • at•  

of having held amateur license prior to May, 
1917. Application for the license under this ar-
rangement is made on the usual Form 610, 
submitted to the FCC district office together 
with your present license and required evidence 
of license-holding prior to May, 1917, in the 
form of a photostat of an original license or a 
citation of a listing in a Government call book 
of that time. 
Amateur Extra Class privileges are granted by 

the usual endorsement on the regular license 
card. In addition, holders of the top grade license 
are issued a special diploma-type certificate. 
The 20 w.p.m. code test consists of plain lan-

guage, often tricky and containing occasional 
punctuation such as the comma, period, diagonal 
and question mark. The written examination 
consists of about 100 questions mostly on tech-
nical subjects but including several on regula-
tions, and with numerous diagrams required. 
The questions are for the most part in the usual 
multiple-choice form. 
The Federal Communications Commission has 

issued a study guide for the written examination 
consisting of 279 example questions. Practically 
every example question for the Advanced Class 
license examination, published in question-and-
answer form in Chapter 6, is included in the 
study guide; aspirants for the Extra Class license 
should, therefore, be thoroughly familiar with 
the study material in that chapter. The remain-
ing questions appear on the following pages, 
together with answers. It should again be em-
phasized that these are not necessarily the exact 
questions which appear on the actual examina-
tion, but are intended primarily to show the 
scope of knowledge required. In any event, per-
sons intending to apply for the Amateur Extra 
Class license should use the material to follow in 
conjunction with a standard text such as The 
Radio Amateur's Handbook. 

35 
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Questions and Answers Covering Examination 

Element 4 (B) — Advanced Amateur Technique 

1. A parallel a.c. circuit is made up of five 
branches; three of the branches being pure 
resistances of 7, 11 and 14 ohms, respec-
tively. The fourth branch has an inductive 
reactance value of 500 ohms. The fifth 
branch has a capacitance reactance of 900 
ohms. What is the total impedance of this 
network? If a voltage is impressed across 
this parallel network, which branch will 
dissipate the greatest amount of heat? 
The impedance of the network is 3.28 ohms. 

The branch consisting of the 7-ohm resistor 
would dissipate the greatest amount of heat 
since as the lowest resistance it would carry the 
greatest current. 

(The circuit is shown in the accompanying figure. Since 
all the elements are in parallel, the same voltage will be 
applied to each. Assume 100 volts applied. Then the 
currents are as follows: 

/1=100/7 = 14.29 amp. 
/2 = 100/11 = 9.09 
/3=100/14 = 7.14 amp. 
14=100/500 = 0.2 amp. 
/5=100/900 = 0.11 amp. 

II, /2 and 18 are in phase and niay be added directly; the 
siiin is 30.52 amp. /4 and Is are out of phase and so the total 
reactive current is their difference, or 0.09 amp. The total 
reactive current combines with the total resistive current 
by the right-angled triangle rule, so 

1 = 2 2 
/a -I- /x 

= V(30.52)' (0.09)2 = V931.5 0.0081 

= V931.5 = 30.52 amp., with negligible error. 
The impedance of the circuit is then 

E 100 

I 30.52 
= 3.28 ohms. 

This is essentially the parallel resistance of the three resis-
tors alone. In a ease like this it can be determined by 
inspection that the coil and condenser have negligible 
effect on the total impedance because their values are so 
high in comparison with the total resistance of the circuit.) 

2. What is the total reactance of two in-
ductances connected in series with zero 
mutual inductance? 
The sum of the reactances of the two induct-

ances. 

3. When two coils, of equal inductance, 
are connected in series, with unity coef-

ficient of coupling and their fields in phase, 
what is the total inductance of the two 
coils? 
Four times the inductance of either. 

(From the formula /.1 + L2 = 2M, where L is the induct-
ance of the coila and M = k V1.41,2, k being the coefficient 
of coupling. With unity coefficient, M equals L, so the total 
inductance would be, since individual inductances are 
identical in value, L L 2L or 4L.) 

4. What factors determine the core losses 
in a transformer? 

Core losses are of two types, hysteresis loses 
and eddy-current losses. Hysteresis losses vary 
with the type and volume of iron or steel used in 
the core and with the operating frequency and 
magnetic flux density. Eddy-current losses vary 
with the volume and resistance of the core ma-
terial, the thickness of the laminations, the 
frequency and the flux density. 

5. What circuit constants determine the 
"copper" losses of a transformer? 
Copper losses in a transformer depend on the 

resistances of the windings and the currents flow-
ing in them. An external circuit affects copper 
losses by determining the amount of current 
that flows in the windings. In the transformer 
itself, the resistance of a winding depends on the 
material, usually copper, its temperature, size 
of wire and its total length, which in turn is 
determined by the number of turns and length 
per turn. 

6. What factor(s) determines the ratio 
of impedances which a given transformer 
can match? 
The ratio of impedances that a transformer 

can match is determined by the turns ratio, and 
varies as the square of the turns ratio in cases 
where transformer losses are small enough to 
be neglected. It is also assumed, in using this 
relationship, that leakage reactances of the 
transformer are very small compared with the 
load and source impedances, and that the react-
ance of each winding open-circuited is very 
large compared with the impedances being 
matched. 

7. In a Class C r.f. amplifier, what ratio 
of load impedance to dynamic plate im-
pedance will give the greatest plate ef-
ficiency? 
The highest possible load impedance will give 

the greatest plate efficiency, since the ratio of 
power in the load to power lost in the plate be-
comes larger as the ratio of load impedance to 
dynamic plate impedance is increased. However, 
under these conditions the power output is rela-
tively small. 
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8. Why should impedances be 
matched in speech-input equipment? 
To prevent distortion and to give maxi-

mum energy transfer. 

9. Why are electrostatic shields 
used between windings in coupling 
transformers? 

To 'reduce or eliminate capacity effects 
between the windings. 

10. Draw a simple schematic dia-
gram showing a method of coupling 
the r.f. output of the final power am-
plifier stage of a transmitter to a two-
wire transmission line, with a method 
of suppression of second- and third-
harmonic energy. 

11. If the power output of a modulator 
is decreased from 500 watts to 10 watts, how 
is the power decrease expressed in db.? 
—17 db. 

(See Q. 48 Substituting the above values in the formula 
gives db. 10 log 50. From a table of logarithms it is found 
that log 50 1.7. Since the power has decreased, the 
logarithm is negative, so 10 X (- 1.7) — 17 db.) 

12. During 100 per cent sinusoidal ampli-
tude modulation, what percentage of the 
average output power is in the sidebands? 
33% per cent. The average power output 

would increase 50 per cent with such modula-
tion; i.e., a 100-watt unmodulated carrier out-
put would rise to 150 watts. Sidebands carry the 
excess of 50 watts, which is one-third the total. 

13. Why is it preferable to isolate the di-
rect current from the primary winding of 
an audio transformer working out of a sin-
gle vacuum tube? 
The low-frequency response of the circuit is 

improved, since the elimination of d.c. current 
flow through the primary prevents a reduction 
in primary inductance below its no-current 
value. 

14. Draw a schematic diagram of a 
final amplifier with capacity coupling 
to the antenna which will discrimi-
nate against the transfer of harmonics. 

15. Identify by name the treaty and 
article thereof which specifies the con-
ditions under which amateur stations 
may be used to handle international 
"third party" traffic. 

Article 42 of the Final Acts of the In-
ternational Telecommunication and Radio 
Conferences, Atlantic City, 1947. (See 
page 62). 

The bandwidth of the modulated carrier may 
not exceed the bandwidth occupied by an ampli-
tude-modulated carrier of the same audio char-
acteristics, and the purity and stability of such 
emissions must be maintained in accordance 
with the requirements of §12.133 of the ama-
teur rules. 

17. Do the amateur rules permit the holder 
of a Novice Class amateur license to operate 
an amateur station licensed to the holder of 
an Amateur Extra Class license? If the Nov-
ice Class license may operate the station, to 
what extent may he do so under the rules? 

Yes, provided the station is operated under 
rules applicable to the Novice — i.e., within the 
frequency bands and with a type of emission 
available for Novice operation, crystal control in 
the transmitter, and not more than 75 watts input 
to the final stage. 

18. What is the ratio between the currents 
at the opposite ends of a transmission line, 
1/4 wavelength long and terminated in an 
impedance equal to its surge impedance? 
The currents are equal; that is, the ratio is 1:1. 

R.Elnput 

16. When narrow-band frequency or 
phase modulation is used in the band 
14,200-14,250 kc. what special conditions 
must be observed? 
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19. What is the primary reason for ter-
minating a transmission line in an imped-
ance equal to the characteristic impedance 
of the line? 
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In order to keep the standing-wave ratio at a 
minimum, thereby reducing losses on the line. 

20. What is the procedure to be followed in 
order to determine whether Commission 
approval is necessary before erecting a new 
antenna for use at an amateur station or 
increasing the height of an antenna already 
in use at an amateur station? 
Examine § 12.60 of the amateur rules, which 

provides that Commission approval is necessary 
in cases where the antenna will exceed an over-all 
height of 170 feet above ground, or will exceed 
an over-all height of one foot above the estab-
lished elevation of any landing area (airport) for 
each 200 feet or distance from the nearest bound-
ary of the landing area. Antennas not more than 
20 feet above the ground or existing structures 
or natural formations do not require approval, 
however. 

DIODE RECTI FIERS 
POWER 
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A C. 
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(Q 22) 

21. If an r.f. amplifier circuit consists of 
two identical tubes, the grids connected in 
push-pull and the plates connected in paral-
lel, what relationship will hold between the 
input and output frequencies? 
The output frequency will be an even harmonic 

of the input frequency. The plate tank circuit 

Transformer 
Power j 

• 

HALF 
WAVE 

RECTIFIER 

usually is tuned to the second harmonic (push-
push doubler). 

22. Draw a diagram of a bridge rectifier 
giving full-wave rectification without a 
center-tapped transformer. Indicate polar-
ity of output terminals. 

23. Draw a diagram of a rectifier system 
supplying two plate voltages, one approxi-
mately twice the other and using one high-
voltage transformer with a single center-
tapped secondary, and such filament trans-
formers as may be necessary. 

24. What is meant by "arc-back" or 
"flash-back" in a rectifier tube? 

"Arc-back" or "flash-back" occurs in mercury-
vapor rectifier tubes when the maximum inverse 
peak voltage is exceeded to the extent that a 
flash-over takes place between the rectifier ele-

ments in the tube and allows current to 
flow in the wrong direction. 

25. What are synchronizing pulses 
as used in television transmitters 
and receivers? 

Synchronizing pulses used in tele-
vision transmitters and receivers are 
pulses of extremely short duration which 
ensure that trace lines across the face of 
the picture tube in the receiver are 
synchronized or locked in with the trace 
lines in the television camera. 

D.C. 
OUTPUT 

26. If an amateur frequency-
modulation radiotelephone transmitter 
operates at 100 per cent modulation, what 
is the ratio of unmodulated power output 
to modulated power output? 
1:1 — that is, no change. The power output of 

a frequency-modulated transmitter is not varied; 
only the frequency changes with modulation. 

//0V,A.C. 

Bleeder 

• 
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27. Draw a diagram of a grounded-grid 
amplifier. 

28. What is a Doherty amplifier? 
A Doherty amplifier is a linear r.f. power am-

plifier in which the load is divided between two 
tubes in such a way that the average plate effi-
ciency is high either with or without modulation. 
One tube delivers the carrier when there is no 
modulation, the other tube being idle. With 
modulation, the "carrier" tube is modulated 
downward and also contributes part of the addi-
tional power output on the modulation up-peaks. 
The second tube operates essentially only on the 
modulation up-swing, its power being added to 
the output of the first during this part of the 
modulation cycle. The proper division of the out-
put from the tubes is accomplished by proper 
choice of bias and operating conditions, and by 
use of circuits that automatically vary the plate 
loading on the two tubes in accordance with the 
modulation cycle. 

29. What may be the cause of a decrease 
in antenna current during modulation of a 
Class B r.f. amplifier? 

This is the result of nonlinear operation which 
may be due to any of the following: insufficient 
grid bias, excessive excitation, low filament emis-
sion, plate loading too light (plate efficiency under 
unmodulated carrier conditions too high), exces-
sive resistance in bias supply, poor regulation of 
r.f. driving voltage (inadequate driver output, or 
insufficient "swamping" of driver output), non-
linear modulation in the earlier modulated stage 
or preceding Class B amplifiers. 

30. How may the output voltage of a dyna-
motor be regulated? 
By varying the input voltage in some manner 

such as use of a rheostat in series with the input, 
or tapping the input connections across a different 
number of battery cells. 

31. What is the principal advantage in the 
use of a dynamotor, rather than a motor 
generator, to furnish plate power to a small 
mobile transmitter? 
The dynamotor is smaller and operates at 

somewhat higher efficiency because of reduced 
mechanical losses as compared with separate 
machines. 

RE Output 

32. Is a high degree of mod-
ulation desirable in connec-
tion with a self-excited type 
of transmitter? Explain. 

No. Any reasonable percentage 
of modulation will, naturally, re-
sult in wide variations of plate 
voltage which in turn will cause 
variations in the transmitted 
frequency. 

33. Describe briefly the con-
struction of a wave guide. 
Why should the interior of the 

wave guide be clean, smooth and dry? 
The most common type of wave guide is essen-

tially a hollow metallic pipe, usually rectangular 
in cross-section. Its cross-sectional dimensions 
determine the lowest frequency that will be prop-
agated without excessive attenuation. The in-
terior of the wave guide should be clean, smooth 
and dry to minimize r.f. losses; any irregularity 
or discontinuity causes reflections resulting in 
standing waves. 

34. What determines the operating fre-
quency of a magnetron oscillator? 

Its dimensions and the electric and magnetic 
field intensities; also, the associated circuit con-
stants. 

35. What determines the operating fre-
quency of a klystron? 
The electrode voltages and the dimensions of 

the associated resonant cavities. 

36. In what radio circuits do klystron os-
cillators find application? 
As local oscillators in microwave receivers and 

as generators of c.w. power in microwave trans-
mitters. 

37. In what radio circuits do magnetron 
oscillators find application? 

Principally as pulsed microwave generators in 
radar transmitters, although magnetrons have 
been developed for generating relatively small 
amounts of c.w. power in the microwave range. 

38. The Commission's rules state that the 
operating frequency of all radio stations will 
be determined by comparison with a pri-
mary standard of frequency. What is this 
primary standard of frequency? How is it 
made available for use by licensees of ama-
teur radio stations? 
The primary standard of frequency is that at 

the National Bureau of Standards in Washington, 
D. C., and it is made available for use through 
WWV radio transmissions on "standard" fre-
quencies of 2,500, 5,000, 10,000, etc., kilocycles. 

39. Explain how you would go about 
checking for spurious sidebands. 
A superhet receiver having a crystal filter can 

be used for checking spurious sidebands outside 
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the normal communication channel. With r.f. 
input to the receiver kept at a low value and with 
the crystal filter in its sharpest position and with 
b.f.o. on, tune each side of the carrier while an-
other person talks into the microphone. Spurious 
sidebands will be observed as intermittent beat 
notes coinciding with voice peaks, or as clicks or 
crackles well away from the carrier frequency. 

40. Why are crystals having fundamental 
frequencies above 5000 kc generally BT-cut 
rather than AT-cut? 
BT-cut crystals are thicker for the same fre-

quency and thus less susceptible to fracture. 

41. Give a simple description of the oper-
ating characteristics of a reactance modu-
lator. 

Basically, a reactance modulator is a grid-
modulated r.f. amplifier with its plate connected 
to an oscillator tank circuit. A small amount of 
voltage from the oscillator tank is applied, with 
its phase shifted 90 degrees, to a control grid 
in the modulator. This causes an r.f. current to 
flow in the modulator plate circuit (and through 
the oscillator tank) which is 90 degrees out of 
phase with the normal tank current. The out-of-
phase current can be made either to lead or lag 
the normal tank current, depending on the par-
ticular circuit chosen; thus the reactance mod-
ulator simulates either a capacitance or induc-
tance connected across the tank. The inductive 
or capacitive effect increases with the amplitude 
of the r.f. plate current generated by the modu-
lator, and can be controlled by varying the 
amplification. This is done at an audio rate by a 
form of grid modulation, so that the instan-
taneous frequency of the oscillator can be varied 
in accordance with the modulating signal. 

42. How does the field strength of an ama-
teur station vary with distance from the 
antenna? 
The "unattenuated" field strength (i.e., the 

free-space field strength in the absence of factors 
that might cause loss of energy) decreases in in-
verse proportion to the distance from the an-
tenna. In ground-wave transmission the wave 
loses some energy in the ground and lower 
atmosphere and the actual field strength there-
fore decreases more rapidly than is indicated by 
the inverse-distance law. In ionosphere transmis-
sion there is also loss of energy or "absorption" 
in the ionosphere; with the result that the re-
ceived field intensity is less than would be ex-
pected from the total distance travelled by the 
wave considering only the inverse distance law. 
Absorption factors depend on the characteristics 
of the ground, atmosphere, and ionosphere, and 
vary with the wavelength and distance. 

43. What are five of the usual steps that 
may be taken to reduce harmonic radiation 
from an amateur station when such radia-
tion causes interference to the reception of 
television broadcast programs? 

Typical measures are as follows: 
1) Shield all r.f. circuits. 
2) Filter all low-frequency and d.c. supply 

leads leaving the shielded enclosure, to prevent 
harmonic currents from being conducted outside 
where radiation can occur. 

3) Arrange r.f. circuits and wiring to-minimize 
harmonic generation by preventing inadvertent 
resonances from occurring in the TV frequency 
range. 

4) Choose operating conditions that minimize 
harmonic output; for example, use of cut-off bias 
or less on amplifier stages where permissible, 
use of minimum r.f. grid (irive. 

5) Reduce power. 
6) Install harmonic traps in final stage. 
7) Install an antenna-tuning network for 

added selectivity and harmonic suppression. 
8) Install traps, stubs, or a low-pass filter be-

tween the final stage and antenna system. 
9) Use an antenna that tends not to accept 

power at any frequency other than the funda-
mental; e.g., a system that is matched to the 
transmission line. 

10) Shift to a lower-frequency band so that 
the harmonics falling in the TV range are of 
higher order and therefore have lower amplitude. 

44. Lecher wires will materially aid an 
amateur station licensee in determining the 
frequency or combination of frequencies 
causing interference to the reception of tele-
vision programs. To what frequencies should 
they be calibrated? 
To the frequencies of the television channels 

where interference is experienced, or to inter-
mediate frequencies possibly in use. Lecher wires 
also can be used to calibrate a test oscillator or 
grid-dip meter covering the above range. 

45. What type of voltmeter absorbs rela-
tively low power from the circuit under test? 
Any voltmeter which has a very high resistance 

or impedance in comparison with the circuit 
under measurement; e.g., a vacuum-tube volt-
meter. 

46. If the conductors in a two-wire r.f. 
transmission line are replaced by larger con-
ductors, how is the surge impedance af-
fected, assuming no change in the center-
to-center spacing of the conductor? 
The surge impedance is lowered. 

47. What may cause unsymmetrical mod-
ulation at an amateur radiotelephone trans-
mitter? 
Lack of symmetry is a common characteristic 

of voice waveforms, so voice modulation is prac-
tically always unsymmetrical — that is, the peak 
modulation percentage upward differs from the 
peak modulation percentage downward. The ex-
tent of such dissymmetry depends on the type 
of microphone and the characteristics of the 
speaker's voice. Unsymmetrical modulation of 
this type does not represent improper operation 
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so long as the modulation system is linear. Un-
symmetrical modulation due to nonlinearity may 
be caused by distortion in the speech equipment 
and modulator or by improper operation of the 
modulated amplifier such as, in the case of plate 
modulation, insufficient grid bias and r.f. excita-
tion, incorrect plate loading, or overmodulation. 

48. What is the formula for determining 
the db. loss or gain in a circuit? 
The decibel is fundamentally based on power 

ratios, and is numerically equal to ten times the 
common logarithm of the power ratio. That is, 

P2 
db. = 10 log — 

Pi 
where P1 and P2 are the power levels at different 
points in the circuit. The larger of the two is 
generally substituted for Py in the formula. The 
logarithm is positive if there is a power gain, and 
negative if there is a power loss. 
The formula also may be written 

db. = 20 log —E2 or 20 log —12 

where Ey and E1 represent voltage levels and 
12 and /1 current levels in the circuit. These 
formulas can be used only when the input and 
output voltages or currents are measured in 
identical impedances, because it is only under 
this condition that the proper power ratio is 
secured. 

49. What will occur if one tube is removed 
from a push-pull Class A audio frequency 
amplifier stage? 

Primarily, the power output obtainable with-
out serious distortion will be reduced to one-half 
or less. Although the single tube can be operated 
within acceptable distortion limits, the total dis-
tortion will be somewhat greater than from the 
push-pull stage (even at the reduced power out-
put) for the following reasons: Even-harmonic 
distortion is no longer canceled as it is in the 
push-pull amplifier; the output transformer will 
tend to saturate from the unbalanced d.c. in the 
primary when only one tube is operating, the 
grid bias may not be optimum if a cathode resistor 
value based on two tubes is used; and the load 
resistance reflected on the plate is reduced since 
only one-half the output transformer primary 
is working. 

50. If an amateur station licensee receives 
a report indicating that his station was 
measured 450 cycles below the edge of a 
band assigned for use by amateur stations 
but station records show that at the speci-
fied time measurements at the station 
showed the frequency to be 50 cycles inside 
the lower edge of the band, what is the error 
in the device used at the station to measure 
the frequency? 
The sum of the two measurements, or 500 

cycles, if it can be assumed that the equipment 
used by the reporting station is 100 per cent ac-

curate. Percentage error would be expressed as 
500 7 where f is the measured frequency in cycles 

per second. 

51. What procedure can be used to deter-
mine whether the limiter circuit of a fre-
quency-modulation receiver is operating 
properly? 

If a frequency-modulated signal generator is 
available, the audio-frequency output of the re-
ceiver should remain constant, with constant tone 
modulation, when the generator output is varied, 
except when the signal strength is reduced to the 
point where noise becomes audible. A similar test 
can be made with an unmodulated signal gen-
erator (or by tuning in unmodulated signals off 
the air) by measuring the d.c. voltage developed 
across only one of the diode load resistors in the 
discriminator. The voltage should be constant, 
above the threshold, regardless of the input signal 
strength. 

52. What is the maximum current that 
may be continuously and safely passed 
through a 10,000-ohm resistor rated at 25 
watts without injury to the resistor? 

Fifty milliamperes (0.05 ampere). 
(The formula for power dissipation is P = 12R, where P 

is power in watts, / is current in amperes, and R is resistance 
in ohms. Transposing algebraically, 

25 
12 P . Substituting, /2 - 0.002'5, and 

10,000 

/ = V.0025 = 0.05 ampere.) 

53. Describe an electrodynamometer type 
ammeter. 
The electrodynamometer ammeter has two 

coils, one fixed and the other (to which the pointer 
is attached) pivoted to rotate within the first. 
Current passing through the two coils in series 
set up magnetic forces that cause the pivoted coil 
to turn an angular distance depending on the 
strength of the current and the construction of 
the coils. 

54. Why is a shunt used on an ammeter? 
To increase its range of measurement — i.e., to 

permit measurement of higher values of current. 

55. What is an ion? 
An ion is a minute physical particle which is 

electrically charged, positive or negative; for ex-
ample, an atom which has lost one of its electrons 
or which has gained an electron. 

56. Name a type of detector that requires 
no local source of d.c. power. 
A crystal detector. 

57. Describe the principal construction 
characteristics of a D'Arsonval type am-
meter. 

Principal characteristics in construction of a 
D'Arsonval type meter are a permanent magnet 
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and a pivoted coil (through which the current to 
be measured passes, and to which the indicator is 
attached) placed in the field between the poles 
of the magnet. 

58. Assuming each meter to be properly 
calibrated, how may the total current flow-
ing through a circuit be determined from 
the readings of two ammeters connected in 
series in the same circuit? 
Take the reading of either meter. If each meter 

is properly calibrated, they should show identical 
currents. 

59. How many watts equal 10 milliwatts? 
A milliwatt is one-thousandth of a watt; ten 

milliwatts therefore equals 0.01 watt. 

60. What effect on the capacitance of a 
condenser would result from a change in the 
dielectric constant of the material between 
the plates of a condenser? 
The value of capacitance would be changed 

depending upon the dielectric constant of the new 
material; if it were greater, the capacitance would 
be greater; conversely if it were lower, the ca-
pacitance would be reduced. 

61. What is the lowest assigned amateur 
frequency band in which the transmission 
of television signals is permitted? 

420-450 Mc. 

62. If a television transmitter is being 
operated under the authority of an amateur 
station license issued to the holder of an 
amateur Extra Class license, may the trans-
mitter be controlled by the holder of: A 
Novice Class license? A Technician Class 
license? A Conditional Class license? 
Novice — no; Technician and Conditional — 

yes. Novices are not authorized to operate ama-
teur stations above 420 Mc. (where television 
transmission is permitted), while Technician and 
Conditional Class licensees are. 

63. What is the purpose of the mosaic 
plate in a television camera? To what item 
of photographic equipment is it similar in 
function? 
The purpose of the mosaic plate in a television 

camera is to store an electrical image correspond-
ing to the visual image focussed upon it, for later 
scanning by an electron beam to translate the 
electrical image into a television signal. Its func-
tion is similar to that of the film in a photographic 
camera, which similarly stores the image for later 
development. 

64. Why are synchronizing pulses trans-
mitted with television signals? 

Synchronizing pulses are transmitted to ensure 
that trace lines across the face of the picture tube 
in the receiver are synchronized or locked in with 
the scanning lines in the television camera. 

65. Under what conditions may the holder 
of an Amateur Extra Class license operate 
an amateur station for the purpose of com-
municating with a ship station licensea by 
the Federal Communications Commission? 
An Amateur Extra Class licensee may operate 

an amateur station for the purpose of communi-
cating with a ship station when that station has 
been specifically authorized by the Commission 
to communicate with amateur stations. 

66. It is good practice to speak across 
rather than into some of the older types of 
microphones, such as carbon button types. 
Why is this so? 
There is less tendency toward overloading the 

microphone, or "blasting," and consequently the 
reproduction is more faithful to the original 
speech. Also, the possibility that moisture from 
the breath will enter the working parts of the 
microphone to cause possible difficulty is lessened. 

67. Is it necessary to neutralize frequency-
multiplier stages in a transmitter? 

Ordinarily no, since the grid and plate circuits 
are usually tuned to frequencies having sufficient 
separation to prevent self-oscillation. 

Timed to frefuotcy 
interferinf sienal 

Receiver input 

(Q72) 

68. Upon what characteristic of an elec-
tron tube does a dynatron type oscillator 
depend? 

It depends on the fact that in some types of 
tubes, particularly the early forms of tetrodes, 
electrons striking the plate will cause " second-
ary" electrons to be " splashed out", and if the 
plate is operated at a lower positive potential 
than the screen the secondary electrons will be 
attracted to the screen. This reverse flow de-
creases the total plate current. Over a small range 
of plate voltages, increasing the plate voltage 
will cause the plate current to decrease, giving a 
"negative resistance" characteristic. By proper 
choice of screen and plate potentials, this ap-
parent negative resistance can be made of 
sufficiently low value to maintain oscillation in a 
tuned circuit connected between the plate and 
screen. The negative resistance need only be 
equal to or less than the parallel impedance of 
the tuned circuit in order to maintain continuous 
oscillations. 
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69. What is the principal advantage in the 
use of a diode detector instead of a grid-leak 
type triode detector? 
The linearity is good, and the signal-handling 

capability is high so that little or no overloading 
occurs. 

70. Explain the cause and prevention of 
interference to radio receivers installed in 
automobiles. 

Interference primarily arises from energy 
radiated by spark discharges in the ignition and 
electrical systems, such as spark-plug discharges, 
sparking at the commutator of the generator, 
and sparking at the points of the voltage regu-
lator. 

Prevention methods include installation of 
suppressors on the spark plugs and/or distributor, 
cleaning and adjusting spark-plug points and 
distributor points, condensers across the gen-
erator output, grounding all control cables 
leading through the fire wall, keeping ungrounded 
wiring short and close to grounded surfaces, and 
shielding of wiring likely to carry r.f. energy 
generated by sparking. 

71. On what frequencies may the holder 
of an Amateur Extra Class license operate 
an amateur station on board a ship outside 
of the United States, its territories or pos-
sessions? 

In the amateur band 28-29.7 Mc. 

72. Show by a diagram how to connect a 
wavetrap in the antenna circuit of a radio 
receiver to attenuate an interfering signal. 

73. What are the properties of a series 
condenser, acting alone in an alternating-
current circuit? 

If the condenser is the only element 
in the circuit, the current will be propor-
tional to the frequency and inversely pro-
portional to the capacitance, assuming 
that the applied voltage remains:constant 
as the frequency is varied. The current 
through the condenser will lead the volt-
age across it by 90 degrees. If a condenser 
is inserted in a circuit containing other 
elements, its effect will be to change the 
current and phase angle, the exact nature 
of the change depending on the kind and 
values of the other elements. So far as the 
condenser itself is concerned, the rela-
tionship between the current through it 
and the voltage across it is the same as 
above. 

74. Is it necessary for an amateur 
television station to transmit all or 
parts of both sidebands in order to 
put a satisfactory video signal on the 
air? 

No. All necessary picture information 
may be transmitted via the one side-
band. 

75. What frequency bands between 1800 
and 2000 kc. are used by the Loran system of 
radio navigation? 
The entire band between 1800 and 2000 kc. 

There are two 100-ke. channels, 1800 1900, and 
1900 -2000 kc. 

76. When an amateur station is being 
operated on board an aircraft en route on 
an international voyage outside of the 10 
call sign areas, how should its call sign be 
transmitted? 
On telegraphy, with the fraction bar plus the 

indicator AM; in addition, the number of the 
aircraft and its approximate geographical loca-
tion must be transmitted at the conclusion of the 
work. On telephony, the call sign must be pre-
ceded by the words "this is," or the word "from," 
followed by the words "aeronautical mobile." 
Again, the number and approximate geographical 
location must be given at the end of work. 

77. Describe a vacuum-tube keyer. 
A vacuum-tube keyer consists of a vacuum 

tube whose plate and cathode are connected 
across the terminals to be keyed, and whose grid 
circuit is normally biased to cut-off so that 
no plate current may flow. The telegraph key 
is connected so as to decrease the bias suffi-
ciently to permit full current to flow through 
the tube and therefore across the terminals to 
be keyed. 

78. Draw a block diagram of a system for 
generating single-sideband signals. 

79. What may be done to overcome in-
stability in a tetrode amplifier which results 
from ineffective screen by-passing? 

Adequately by-pass the screen. 
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80. What precautions should be taken 
before using a heterodyne type frequency 
meter? 

Permit it to "warm up" enough to achieve 
temperature stability. It is also advisable to 
check the calibration, at least at one point, 
against a standard such as WWV or a stable 
crystal oscillator. 

AMPLIFIER OR MULTIPLIER 
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81. What are the advantages offered by 
narrow-band f.m.? 

Relatively simple and economical modulation 
circuits, modulation takes place at low level and 
the signal may be amplified in either Class C 
amplifiers or frequency multipliers without criti-
cal adjustment, the signal occupies essentially 
the same spectrum as an AM signal, less inter-
ference to broadcast reception from pick-up on 
the receiver's audio circuits (since the latter will 
not respond to a frequency-modulated signal) 
and, generally, less interference to television 
reception since f.m. does not usually cause 
"sound bars" in the picture, and the final stage of 
the transmitter may be operated in such a way 
as to have low harmonic output without affecting 
the linearity of modulation. 

82. What frequencies have substantially 
straight-line propagation characteristics 
analogous to that of light waves and are 
unaffected by the ionosphere? 

In the absence of any medium that can cause 
reflection, refraction, or diffraction, all radio 
frequencies have straight-line propagation charac-
teristics. Regular propagation via the ionosphere 
occurs on frequencies up to about 
30 Mc., but ionospheric propaga-
tion seldom occurs above 100 Mc. 
In the range from 30 to 100 Mc. 
ionospheric propagation occurs spo-
radically. 

83. Wheel and tire static may 
cause objectionable interfer-
ence to receivers associated with 
amateur mobile stations in-
stalled in automobiles. Explain 
methods for overcoming these r:DI 

(A) 

the installation of static collectors available from 
automobile service agencies. Tire static may be 
reduced by injecting an antistatic powder into the 
inner tubes. 

84. What value of resistance should be in 
series with a keying relay coil designed to 
operate on 125 milliamperes and having a 
resistance of 500 ohms when it is to operate 
from a 110-volt d.c. source of power? 
380 ohms. 
(The voltage drop across the relay coil under specified 

conditions would be IR. or 0.125 X 500, or 62.5 volts. The 
series resistor must be calculated to accommodate the re-
maining voltage, 47.5 ( 110 less 62.5). The value of this 
series resistor is obtained from Ohm's Law, 

47.5 
R = —E or R = ' or 380 ohms.) 

0.125 

85. Draw a simple schematic diagram 
showing how a radiotelegraph transmitter 
may be keyed by the "grid-blocking" 
method. 

86. What is an advantage derived from the 
"grid-blocking" method of keying when 
used with high-power amateur radiotele-
graph transmitters? 

Amplifier keying may be accomplished with-
out the problems that arise in making and break-
ing a circuit with considerable current flow. 
Also, it offers a convenient means for shaping 
the keying to the desired characteristic. 

(Q 94) (., B) 

87. List the various points in a radiotele-
graph transmitter where keying can be 
accomplished. 
Keying can be accomplished in the plate cir-

cuit (usually the negative side), the screen-grid 
circuit (in multi-element tubes), in the cathode 
circuit, or in the grid circuit — of any stage — 
and in the primary of the power supply. 
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88. What is meant by frequency-shift key-
ing and how is it accomplished? 

In frequency-shift keying the radiated power 
is constant, the code characters being formed 
by transmitting the "mark" on one frequency 
and the "space" on another. The two frequencies 
usually differ by less than 1000 cycles per second. 
Frequency-shift keying may be accomplished 
by any means, such as keying a small capaci-
tance across a self-excited oscillator tank circuit 
or across a crystal, that permits changing the 
frequency between the two chosen values at a 
rate sufficient for the desired keying speed. 

89. Draw a block diagram of an f.m. trans-
mitter. 

9. In transmitting video signals, what 
type of modulation is normally employed? 

Amplitude modulation is usually employed. 

91. What is the constant frequency vari-
able dot (CFVD) system of transmitting 
facsimile signals? 
An early, but now practically obsolete, 

method of transmitting facsimile in which the 
picture is divided into a fixed number of ele-
ments, for each of which a black dot of size pro-
portional to the original density of the element 
is transmitted. The system corresponds approx-
imately to the method used in half-tone printing. 

92. What are the "Baudot" and "Seven 
Unit" codes? How are they used? 
Both are codes used in teleprinter operation, 

Baudot with synchronous printers and the 7-unit 
teletype code with start-stop printers. Each trans-
mitted character has assigned to it a fixed time 
interval divided into units, 5 in the case of 
Baudot and 7 in the case of the 7-unit teletype. 
A particular character is distinguished by a 
unique combination of mark and space units, the 
total number of units in that particular code 
being used in all cases. 

93. In what amateur bands may frequency 
shift keying be used to transmit radio 
printer signals? 

26.96-27.23, 29-29.7, 52.5-54 Mc., and higher 
frequency amateur bands. 

94. Draw the schematic symbols for: 
(a) A simple cylindrical magnetron. 
(b) A split-anode negative-resistance 

magnetron. 

95. What is the purpose of an "ion trap" 
in a cathode ray tube? How does it function? 
The purpose of the ion trap in a cathode-ray 

tube is to prevent ionized gas particles from being 
beamed at the fluorescent face of the tube. In 
magnetic-deflection tubes such particles are de-
flected much less than electrons, because of their 
much greater mass, and hence in time burn a spot 
("ion spot") at the center of the screen. To pre-
vent this, the beam is first directed at an angle 

to the normal line, then deflected back again to 
the proper path by means of permanent magnets. 
The ions, being heavier, continue in the original 
direction and fall harmlessly to one side, leaving 
only electrons in the beam which actually reaches 
the screen. 

96. What is the most common effect on 
a received television picture of the following 
types of interference: 

(a) Blocking or overloading of the TV re-
ceiver by the fundamental frequency of an 
amateur radio-telegraph signal? 

(b) Beating of the picture carrier by the 
harmonic of an amateur amplitude-modu-
lated radio-telephone signal? 

(c) Beating of the picture carrier by the 
harmonic of an amateur frequency-modu-
lated radio-telephone signal? 

a) Picture turns negative or screen goes black. 
b) In addition to the effects that would be pro-

duced by an unmodulated harmonic of the same 
frequency and intensity, horizontal bars of spac-
ing and intensity that varies with the modulation 
usually will appear. 

c) The cross-hatching that results from the 
beat between the harmonic and the picture car-
rier wiggles laterally with the modulation. 

97. What is meant by vertical polariza-
tion of a radio wave? Horizontal polariza-
tion? How are they accomplished? 
The polarization of a radio wave is, by defini-

tion, the same as the direction of the electric-
field intensity. A horizontally-polarized wave is 
one in which the lines of electric force are hori-
zontal; i.e., parallel to the earth. A vertically-
polarized wave is one in which the lines of electric 
force are perpendicular to the earth's surface. 
With linear antennas, the polarization of the 
transmitted wave is the same as the antenna 
itself; i.e., a horizontal antenna radiates horizon-
tally-polarized waves and a vertical antenna 
radiates vertically-polarized waves. 

98. In designing band-pass filters what 
type of condensers are likely to make the 
most suitable capacitors? 

Desirable characteristics in a condenser for this 
purpose are very low losses and negligible in-
ductance. The type of condenser best suited de-
pends on the frequency band for which the filter 
is designed. For audio frequencies, oil-impreg-
nated paper condensers are suitable; at low radio 
frequencies silver mica condensers are appro-
priate; at high radio frequencies air condensers of 
proper design are best. 

99. What are two methods used to gener-
ate a single-sideband signal? 
The two systems are the band-pass filter 

method and the audio-phasing network method. 
In the band-pass filter method, the output of a 
low-frequency oscillator is combined with the 
audio output of a speech amplifier in a balanced 
modulator, and only the upper and lower side-
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bands appear in the output. One of the sidebands 
is passed by the filter and the other rejected, so 
that the output contains only the one sideband. 
In the audio-phasing network method, the audio 
signal is split into two components that are iden-
tical except for a phase difference of 90 degrees. 
The output of the r.f. oscillator is also split into 
two separate components having a 90-degree 
phase difference. One r.f. and one a.f. component 
are combined in each of two separate balanced 
modulators. The carrier is suppressed in the 
modulators, and the relative phases of the side-
bands are such that one sideband is balanced out 
and the other accentuated in the combined out-
put. 

100. What is the function of a balanced 
modulator? 
A balanced modulator performs the normal 

function of modulating a carrier wave, but in 
addition has provision for balancing out the car-
rier so that the output contains only the side-
bands. 

101. What class of radio-frequency ampli-
fier must be used to amplify the signals 
generated in a single-sideband transmit-
ter? 
A linear amplifier, such as Class A, AB', AB2, 

or B. 

102. What would be the result of using a 
Class C amplifier in the output stage of a 
single-sideband transmitter? 

Since a Class C amplifier is not a linear ampli-
fier of the r.f. voltage applied to its grid circuit, 
the modulated signal would be greatly distorted. 
Because of this, the frequency spectrum occupied 
by the signal would be considerably wider than 
that occupied by the signal applied to the grid 
circuit. 

103. What are the advantages of using 
single-sideband transmissions? 
Higher useful power output for a given tube, 

spectrum economy, power supply economy, re-
duction in adjacent channel interference (hetero-
dyne and sideband). 

104. What is the percentage of efficiency 
of a Class B linear amplifier as used in a 
single-sideband transmitter as compared to 
the usual Class .0 amplifier? 
The peak efficiency is approximately the same. 

105. Is it always necessary to use two tubes 
in a Class-13 linear amplifier at radio fre-
quencies? 

No, because in a properly-operating Class B 
rd. amplifier only the individual r.f. cycles suffer 
distortion, and the r.f. harmonics generated can 
be filtered out in the plate tank circuit. The 
single-tube amplifier is linear for the modulation 
envelope, so that the modulated wave is amplified 
without distortion. 

106. Define a buffer amplifier. 
A buffer amplifier is an intermediate stage used 

to raise the power level and to protect an oscilla-
tor from frequency changes which might be 
caused by tuning, loading or keying subsequent 
stages. 

107. What are the advantages of a self-
controlled oscillator over the crystal-con-
trolled type? 
The frequency may be easily changed as de-

sired; greater power output may be secured. 

108. What are the advantages of a crystal-
controlled oscillator over the self-controlled 
type? 

It generally has better frequency stability, and 
operates at a known frequency. 

109. Explain the principles of inductive 
neutralization. 

Inductive neutralization consists of balancing 
the feed-back through the grid-plate capacitance 
of the tube by an equal amount of feed-back of 
opposite phase, obtained by connecting, between 
grid and plate, a coil having the same absolute 
value of reactance as that of the grid-plate ca-
pacitance. 
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110. The power output from a crystal os-
cillator has what effect on the radio-fre-
quency crystal voltage? 

Operating a crystal oscillator at high power 
output generally requires high plate voltage, 
which in turn means that the r.f. crystal voltage 
is large. Therefore, other things being equal, the 
higher the power output the higher the r.f. crystal 
voltage. However, the ratio of r.f. crystal voltage 
to power output will vary with different tube 
types and circuits, so it is possible to operate some 
tubes at power levels, without endangering the 
crystal, that would cause crystal fracture with 
other tubes and circuits. With a given tube, cir-
cuit, and plate voltage the r.f. crystal voltage is 
usually least when the load is adjusted for maxi-
mum power output, since under this condition the 
feed-back voltage is lower than under no-load 
conditions. 

111. A crystal may be fractured by exces-
sive radio-frequency voltage. What precau-
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tionary measures can be taken to prevent it? 
Use low plate voltage; measure the crystal cur-

rent (a low-current pilot light bulb may be used 
as a fuse in series with the crystal); 
do not permit the oscillator to run 
without a load. 

112. How would you determine 
the safe power input to a crystal 
oscillator circuit? 

Insert an r.f. current indicator, such 
as an r.f. milliammeter or a pilot lamp of 
suitable current rating, in series with 
the crystal and then gradually raise 
the power input until the crystal cur-
rent is that specified by the manu-
facturer for the crystal in use. 

113. How may a Tri-tet oscillator 
be correctly adjusted? 
Assuming a tube with good screening 

is used, by adjusting plate-circuit tun-
ing to resonance at the crystal fre-
quency or a desired harmonic, and 
adjusting the tuned cathode circuit for 
optimum feed-back as evidenced by 
satisfactory power output with mini-
mum crystal current. The cathode 
circuit will usually be tuned well above 
the crystal frequency (but not as high as 
twice the crystal frequency) under these conditions. 

LIMITER 

I. F. AMP. 

in the holder; circuit constants not suitable; too 
heavy loading; insufficient regeneration. 

118. In order to give the highest frequency 
stability, what requirement must be ad-
hered to in the design of an oscillator tank 
circuit? 

The tank circuit should have a large ratio of 
capacitance to inductance (high-C circuit) to re-
duce dynamic instability; the coil and condenser 
should be sturdily constructed and mounted, 
to avoid frequency changes caused by mechani-
cal vibration; the construction should be such as 
to minimize changes in electrical constants be-
cause of temperature changes. 
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114. When the plate tank circuit is tuned 
through resonance what occurs with respect 
to the plate current of a crystal oscillator? 
The plate current dips sharply at the resonance 

point, rising again as tuning continues past the 
point of resonance. 

115. Draw a diagram of a crystal oscillator 
circuit in which the output will be at a har-
monic of the crystal frequency. 

116. The frequency at which a crystal will 
oscillate is the result of what factors? 
The dimensions of the crystal, its temperature, 

the axis of the crystal material on which it was 
cut, the characteristics of the holder, and the 
shunting capacity of the circuit. 

117. What are some reasons why a crystal 
oscillator may fail to function? 

Crystal inoperative because of fracture, or dirt 
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119. What is the maximum frequency de-
viation permitted an amateur narrow-band 
frequency-modulation transmitter? 
The deviation must be such that the bandwidth 

of the modulated carrier shall not exceed the 
bandwidth occupied by an amplitude-modulated 
carrier of the same audio characteristics. 

120. What is the meaning of the term 
"frequency swing" in reference to fre-
quency-modulation transmitters? 
The term "frequency swing" means the peak 

difference between the maximum and the mini-
mum values of the instantaneous frequency. 

121. Draw a diagram of a limiter stage in a 
frequency-modulation receiver. 

122. Draw diagrams of two types of fre-
quency-modulation receiver detector cir-
cuits. 
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123. What is the purpose of a limiter stage 
in a frequency-modulation receiver? 
To eliminate any amplitude variations in the 

received signal before it reaches the f.m. detector. 

124. What is a ratio detector? 
It is a frequency-modulation detector that is 

inherently insensitive to amplitude variations and 
thus does not require a preceding limiting stage, 
as do other forms of f.m. detector. 

125. If a frequency-modulation transmit-
ter employs one doubler, one tripler and one 
quadrupler, what is the carrier frequency 
swing when the oscillator frequency swing 
is 2 kilocycles? 
48 kc. [2 kilocycles X 2 (doubler) X 3 (tripler) 
X 4 (quadrupler)]. 

126. What determines the rate of fre-
quency swing of a frequency-modulation 
transmitter ? 
The frequency components in the modulating 

signal. 

127. What is the purpose of a de-emphasis 
circuit in a frequency-modulation receiver? 
To compensate for the pre-emphasis on the 

transmitted signal. 

128. A frequency-modulation transmitter 
is modulated at 50 per cent by a 7000-cycle 
test tone. When the frequency of the test 
tone is changed to 5000 cycles and the per-
centage of modulation is unchanged, what 
is the transmitter frequency swing? 
The same, since it depends on the "percentage" 

of modulation. 

129. What is the purpose of a discrimina-
tor in a frequency-modulation receiver? 
To demodulate the incoming signal. 

130. Explain the properties of a quarter-
wave section of a radio-frequency transmis-
sion line. 
A quarter-wave line section has the property 

of transforming impedances. When a load of 
given impedance is connected to the output 
terminals, the input impedance of the section is 
equal to the square of the char-
acteristic impedance of the sec-
tion divided by the load imped-
ance. Thus a quarter-wave line 
terminated in zero impedance 
(short-circuit at the output end) 
has infinite input impedance, 
theoretically, and a line termi-
nated in an infinite impedance 
(open-circuited at the output 
end) has zero input imped-
ance, theoretically, and thus 
represents a short-circuit. 

131. If the spacing of the 
conductors in a two-wire 

radio-frequency transmission line is doubled, 
what change takes place in the surge im-
pedance of the line? 
The surge impedance is increased by approxi-

mately 83 ohms. 
(This is so regardless of the original surge impedance. The 
formula for surge impedance is 

Zo 276 log - 
a 

where b is the spacing and a the radius of the conductors, 
both in the same unite. If the spacing is doubled, the ratio 
b/a is doubled, so that the factor log b/a becomes log b/a 
+ log 2. Thus doubling the spacing adds 276 log 2 ohms, 
or 83 ohms, to the original surge impedance.) 
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132. What type of voltmeter is appropriate 
to measure peak a.c. voltages? 
An oscilloscope, or certain types of vacuum-

tube voltmeters. 

133. What type of voltmeter absorbs no 
power from the circuit under test? 
An electrostatic voltmeter, or a slide-back 

type vacuum-tube voltmeter provided there is a 
d.c. path through the source being measured. 

134. What type of meter is suitable for 
measuring radio-frequency currents? 
A thermocouple ammeter, "hot-wire" am-

meter, or a rectifier type ammeter. 

135. What type of meter is suitable for 
measuring peak a.c. voltages? 
An oscilloscope, or certain types of vacuum-

tube voltmeters. 

136. What is the ohms per volt of a volt-
meter constructed of a 0-1 d.c. milliam-

moo cege AUDIO 
AMPLI FIER AMPLIFIER 

(Q 143) 
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meter and a suitable resistor which makes 
the full-scale reading of the meter 500 
volts? 
One thousand ohms per volt. 

(With any instrument, the ohms-per-volt is equal to I//, 
where / is the full-scale current in amperes. Thus the ohms-
per-volt with a 0-1 milliammeter is equal to 1/0.001 
1000.) 

137. A current-squared meter has a scale 
divided into 50 equal divisions. When 45 
milliamperes flow through the meter the 
deflection is 45 divisions. What is the cur-
rent flowing through the meter when the 
scale deflection is 25 divisions? 

33.6 milliamperes. 

(The linear motion of the indicator is proportional to the 
square of the current flowing so, 

452 x2 
' or x2 45 X 25, z VT.,12-75, or 33.6 ma.) 

138. For maximum stability, should the 
tuned circuit of a crystal oscillator be tuned 
to exact crystal frequency? 
No, it should be tuned to a slightly higher 

frequency. 

139. What material is used in shields to 
prevent stray magnetic fields in the vicinity 
of radio-frequency circuits? 
Any good conducting material will serve, but 

the higher the conductivity the better the 
shielding, other things being equal. 

140. What is meant by secondary emission 
in a vacuum tube? 
The emission of electrons from an electrode 

due to bombardment by those from the filament 
or cathode. 

141. What is the purpose of a screen grid 
in a vacuum tube? 

Its principal purpose is to reduce the grid-plate 
capacitance and thus prevent feed-back when the 
tube is used as an amplifier at radio frequencies. 

142. What is the meaning of "mutual 
conductance" and "amplification factor" 
in reference to vacuum tubes? 
Mutual conductance is the change in plate 

current divided by the change in grid voltage 
that causes the plate-current change (the plate 
voltage being fixed). The amplification factor is 
the ratio of a grid-voltage change which causes a 
given plate-current change, to the plate-voltage 
change which causes the same plate-current 
change. 

143. Draw a diagram of an audio amplifier 
using inverse feed-back. 

144. What determines the fundamental 
operating frequency range of a multivi-
brator oscillator? 
The time constants of the ¡i-C combinations 

in the plate and grid circuits. 

145. Draw a diagram of a voltage-doubling 
power supply using two half-wave rectifiers. 

146. When mercury-vapor tubes are con-
nected in parallel in a rectifier system, why 
are small resistors sometimes placed in 
series with the plate leads of the tubes? 
To permit both tubes to operate simulta-

neously. Without such "equalizing" resistors, 
one tube would carry the entire current. 

147. What is the predominant ripple fre-
quency in the output of a single-phase full-
wave rectifier when the primary source of 
power is 110 volts at 60 cycles? 

120 cycles. 

148. What does the term "power factor" 
mean in reference to electric power circuits? 

It is the ratio of power actually consumed to 
that which would be computed by multiplying 
the voltage by the current. 

149. A potential of 110 volts is applied to a 
series circuit containing an inductive re-
actance of 25 ohms, a capacitive reactance 
of 10 ohms and a resistance of 15 ohms. 
What is the phase relationship between the 
applied voltage and the current flowing in 
this circuit? 
The voltage leads the current by 45°. 

(The net reactance is X XL — Xc or 25 — 10 15 ohms. 
X 15 

Tan — — 1; — 45'.) 
R 15 

150. What is meant by the "time con-
stant" of a resistance-capacity circuit? 

The time constant of such a circuit, when 
charging, is the time in seconds required for the 
voltage across the condenser to reach 63% of 
the applied e.m.f.; in discharging, for the voltage 
across the condenser to drop to 37% of its 
initial value. It is numerically equal to the prod-
uct of resistance in ohms and capacitance in 
farads. 

151. What effect does a loading resistance 
have on a tuned radio-frequency circuit? 

It reduces the Q and thus broadens the tuning. 

152. What is meant by the:"Q" of a radio-
frequency inductance coil? 
The Q is a figure of merit of a coil and is equal 

to its reactance divided by its resistance at the 
frequency under consideration. 

153. In frequency measurements using 
the heterodyne "zero beat" method, what 
is the best ratio of signal e.m.f. to cali-
brated heterodyne oscillator e.m.f.? 
Equal values, i.e., 1: 1. 

154. What is the purpose of neutralizing 
a radio-frequency amplifier stage? 
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To avoid self-oscillation; also to prevent plate 
circuit reaction on the grid circuit, and to pre-
vent feed-through from the grid circuit to the 
plate circuit. 
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155. What is the purpose of using an inde-
pendent frequency standard? 
To ensure that frequency measurements are 

made independently of the equipment being 
measured. 
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ut 

156. Discuss the characteristics of a 
modulated Class C amplifier. 

TETRO DE 

In a Class C amplifier the power output is pro-
portional to the square of the instantaneous plate 
voltage and the instantaneous d.c. plate current 
is proportional to the instantaneous plate voltage. 
Thus to an alternating voltage introduced in the 
plate circuit the tube behaves as a simple re-
sistance. With transformer coupling to the mod-
ulator, a d.c. inilliammeter in the plate circuit' 
will show no change with modulation so long as 
the downward swing of the modulation does not 
exceed 100 per cent. This type of operation is 
achieved by using a bias voltage considerably 
beyond cut-off and driving the grid well into the 
positive region. 

157. In adjusting the plate tank circuit 
of a radio-frequency amplifier, should mini-
mum or maximum plate current indicate 
resonance? 
Minimum. 

158. What may be the cause of a decrease 
in antenna current during modulation of a 
Class 111 linear radio frequency amplifier? 

See answer to Question 29. 

159. With respect to the unmodulated 
values, doubling the excitation voltage of a 

Class B "linear" radio-frequency amplifier 
will result in what increase of radio-fre-
quency power output? 

R.f. power output will be quadrupled, since it 
varies as the square of the r.f. grid voltage. 

160. Indicate by a simple diagram the 
shunt-fed plate circuit of a radio-frequency 
amplifier. 

161. Indicate by a simple diagram the 
series-fed plate circuit of a radio-frequency 
amplifier. 

162. How is the load on a modulator, which 
modulates the plate circuit of Class C radio-
frequency stage, determined? 

In the case of a Class B modulator, the plate-
to-plate load on the modulator is equal to the 
Class C amplifier d.c. plate voltage divided by 
its d.c. plate current in amperes, the quotient 
then multiplied by the square of the primary-
to-secondary turns ratio of the modulation trans-
former. With a Class A (Heising) modulator the 
load on the modulator is equal to the Class C 
amplifier d.c. plate voltage divided by its d.c. 
plate current in amperes. In either case the mod-
ulator must have a sine-wave power output equal 
to one-half the Class C d.c. plate input. 

163. What are the results of using an au-
dio peak limiter? 
An audio peak limiter in a receiver holds signal 

and noise peaks to a predetermined level. This is 
useful in reducing the response to impulse-type 
noise which frequently has much greater peak 
amplitude than the desired signal, but low av-
erage energy content. In a transmitter, such a 
limiter permits a higher percentage of modula-
tion without exceeding this percentage on peaks 
which otherwise might cause overmodulation. 

164. What procedure should be adopted 
if it is found necessary to replace a tube in a 
heterodyne frequency meter? 
The instrument should be recalibrated. 

165. Why are crystals usually operated in 
temperature-controlled ovens? 
To minimize temperature variations and the 

resultant changes in the crystal frequency. 

166. What precautions should be taken to 
insure that a crystal oscillator will function 
at one frequency only? 

Operate the oscillator with wide variations in 
temperature, plate tuning, etc., which might 
cause oscillation at a second frequency; if such 
occurs, operate the oscillator under conditions 
which do not produce such multiple oscillation. 

167. Draw a simple schematic diagram of 
a multivibrator oscillatory circuit. 

168. Why is it important to maintain the 
operating temperature of mercury-vapor 
tubes within specified limits? 
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To permit proper level of ionization for correct 
operation, and to prevent "arc-back." 
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169. Why is it not advisable to operate a 
filter reactance in excess of its rated ca-
pacity? 
To prevent magnetic saturation of the core, 

which reduces the inductance and thereby the 
effectiveness of the choke as a filter element. 

170. How may a condenser be added to a 
choke-input filter system to increase the 
full-load voltage? 
The condenser should be connected across the 

output of the rectifier system. This converts the 
filter from choke input to condenser input. The 
load current that may be taken safely from the 
supply when this is done is decreased because 
the peak currents are higher with condenser 
input than with choke input. In general, more 
power may be taken from a choke-input supply, 
even though the output voltage is lower, than 
from a condenser-input supply, because of the 
unfavorable ratio of peak to average current 
with the latter type. 
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171. If, upon tuning the plate circuit of a 
triode radio-frequency amplifier, the grid 
current undergoes variations, what defect is 
indicated ? 
Improper neutralization, or the tube might 

have low cathode emission. 

172. A certain transmitter has an output 
of 100 watts. The efficiency of the final modu-
lated-amplifier stage is 50 per cent. Assuming 
that the modulator has an efficiency of 66 
per cent, what plate input to the modulator 
is necessary for 100 per cent modulation of 
this transmitter? Also, assume that the 
modulator output is sinusoidal. 

150 watts. 

(If the amplifier is 50% efficient, it requires 200 watts to 
achieve the stated output. For 200 watts input power, 
100 watts of modulator power is required. To obtain 100 
such modulator watts from a 66% efficienc unit, 150 watts 
of modulator input is necessary.) 
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173. Draw a diagram of a Class B push-
pull linear amplifier using triode tubes. 
Include a complete antenna coupling cir-
cuit and antenna circuit. Indicate points at 
which the various voltages will be con-
nected. 

Tuned to 
crystal 
frequency 

174. Draw a diagram of a crystal oscillator. 
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175. If a transmitter is modulated 100 per 
cent by a sinusoidal tone, what percentage 
increase in antenna current will occur? 

22.5%. 
(The power will rise to I 50% of its no-modulation value, 

and the current will rise in the ratio of the square root of 
1.5, or 1.225.) 

176. What is the antenna current when a 
transmitter is delivering 250 watts into an 
antenna having a resistance of 10 ohms? 
5 amperes. 

(P = I2R, I = = V 222 = 
it 10 

177. If you decrease the percentage of 
sinusoidal amplitude modulation from 100 
to 50 per cent, by what percentage have you 
decreased the power in the sidebands? 
75%. 
(Sideband power is proportional to the square of the 

modulation factor, so the ratio for any modulation per-

centage, M, is i M  ) 2. In this ease M = 50, so M 2 
100 100 

= 0.52 = 0.25. 
Since the power is one-fourth its value at 100% modulation, 
the power has been reduced by 75%.) 

178. In a Class C radio-frequency am-
plifier stage feeding an antenna system, if 
there is a positive shift in carrier amplitude 
under modulation conditions, what may be 
the trouble? 

See Question 184. 

179. Name four causes of distortion in a 
modulated amplifier stage. 

Distortion in a modulated amplifier is always 
the result of nonlinear operation. In a plate-
modulated amplifier non-linearity may be 
caused by (1) bias insufficient for Class C opera-
tion, (2) insufficient grid drive, (3) incomplete 
neutralization, (4) parasitic oscillations, (5) 
insufficient cathode emission, (6) overmodula-
tion. Although not primarily a fault of the modu-
lated stage, distortion also may occur because 
the modulating impedance is not adjusted to the 
proper value for the modulator, or can vary with 
frequency as in the case of inadequate output 
capacitance in the Class C stage plate supply. 
In a grid-modulated amplifier nonlinearity may 
be caused by (1) too-high plate efficiency at 
unmodulated carrier level, generally as a result 
of too-light plate loading and/or too-high grid 
drive, (2) improper value of bias voltage, (3) 
excessive resistance in fixed bias supply, (4) 
overmodulation. Distortion also may be caused 
if proper provision is not made for improving the 
regulation of the modulator, such as by "swamp-
ing" or by use of negative feed-back. 

180. What percentage increase in average 
output power is obtained under 100 per cent 
sinusoidal modulation as compared with 
average unmodulated carrier power? 

50%. (See Question 12.) 

181. In properly adjusted grid-bias-

modulated radio-frequency amplifier under 
what circumstances will the plate current 
vary as read on a d.c. meter? 
When the transmit t er is overmodulated. 

182. If tests indicate that the positive 
modulation peaks are greater than the 
negative peaks in a transmitter employing 
a Class B audio modulator, what steps 
should be taken to determine the cause? 

Speech waveforms are usually unsymmetrical, 
so unequal positive and negative modulation 
peaks do not necessarily indicate that anything 
is wrong. Using a sine-wave audio signal for test-
ing, the modulation envelope as shown by an 
oscilloscope also should be a sine-wave, in which 
event unequal peaks with speech, assuming 
neither peak exceeds 100 per cent, can be con-
sidere(I normal. If the positive peak is larger than 
the negative peak with the sine-wave signal, there 
are two probable causes: distortion in the audio 
system and regeneration in the modulated am-
plifier. The presence of the former can be deter-
mined by inspecting the output waveform of the 
modulator with the oscilloscope. If it is satis-
factory, regeneration in the modulated stage is 
the likely cause. 

183. What could cause downward deflec-
tion of the antenna current ammeter of a 
transmitter when modulation is applied? 

Transmitter incapable of appreciable upward 
modulation. This could be caused by improper 
bias and insufficient excitation, or modulator 
overload, in the case of plate modulation. With 
grid modulation it is generally caused by adjust-
ing the modulated amplifier for too-high plate 
efficiency under unmodulated carrier conditions. 

184. In a plate-modulated amplifier, un-
der what circumstances will the plate cur-
rent vary as read on a d.c. meter? 
Downward shift may be caused by: 
a) Insufficient excitation. 
b) Insufficient grid bias. 
c) R.f. amplifier not properly matched to 

modulator. 
d) Insufficient output capacitance in the filter 

of the modulated-amplifier power supply. 
e) D.C. input to modulated amplifier in excess 

of manufacturer's ratings. 
f) Filament emission low. 
g) In plate-and-screen modulation of tetrodes 

or pentodes, the screen is not being sufficiently 
modulated along with the plate. If screen voltage 
is obtained through a dropping resistor, the screen 
by-pass may be too large. 

h) Poor power supply regulation. 
Upward shift may be caused by: 
i) Overmodulation. 
j) Incomplete neutralization. 
k) Parasitic oscillation. 

185. What is meant by low level modula-
tion? 
Low level modulation is that applied to an 

early or intermediate stage of a transmitter (in-
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stead of to the final amplifier) — i.e., at a point 
where the power level is comparatively low. 

186. What are the advantages and disad-
vantages of Class B modulation? 
The main advantages of Class B modulation 

are its high output, high efficiency, relatively low 
distortion, and ease of adjustment. Among its 
disadvantages are the driver power required 
for the modulator and the necessity for good 
audio driver regulation. Also, if the tubes used 
require fixed bias, the bias supply must have 
very low internal resistance. A plate supply with 
good regulation also is required, if distortion is 
to be kept to a minimum. 

187. Draw a simple schematic diagram of 
a grid bias modulation system, including 
the modulated radio frequency stage. 

188. What is the result of delib-
erately introduced degenerative 
feed-back in audio amplifiers? 

Distortion is reduced; the frequency-
response characteristics of the amplifi-
ers are improved; the operation of the 
amplifier is less dependent on tube 
characteristics, and hum arising in the 
stages included in the feed-back loop 
is reduced. Care must be used in ap-
plying negative feed-back because 
phase shifts (usually at frequencies 
near the extremes of the audio range) 
in coupling circuits and transformers 
may change the feed-back at certain 
frequencies from negative to positive. 
Such phase shifts will cause self-oscilla-
tion unless the gain of the amplifier is 
too low, at the frequencies in question, 
to sustain it. 

191. What is the reactance of a condenser 
at the frequency 3550 kilocycles if its re-
actance is 300 ohms at 1805 kilocycles? 

152.5 ohms. 

(Capacitive reactance is inversely proportional to fre-
quency, so 

Xci 12, 300 3550 
Xo2 .-1•7  or x ."2 = 152.5 ohms) 1805 

192. If the mutual inductance between 
two coils is 0.1 henry, and the coils have in-
ductances of 0.2 and 0.8 henry, respectively, 
what is the coefficient of coupling? 

0.25. 

(From If K VLpts, where If is the mutual in-
ductance, K is the coefficient of coupling, Lp and Ls are 
the primary and secondary inductances. Transposing, 

lf 0.1 (/. 1 0 1    - — = • = 0.25) 
LpLs V 0.2 X 0.8 V0.16 0.4 

R. F. AM PLI FIER 

R.FCoupling 
Condenser 

R.F Excitation 
RF.0 

Coupling 
Cond. 
oH 

Aldo 
r. put 

Çain 
Control 

By-pays 
189. Under what circumstances 

will the gain-per-stage be equal to 
the voltage amplification factor of 
the vacuum tube employed? 
When there is a transformer-coupled stage with 

a 1:1 ratio transformer, assuming the impedance 
of the transformer primary greatly exceeds the 
plate impedance of the tube. 

190. If an a.c. series circuit has a resist-
ance of 12 ohms, an inductive reactance of 7 
ohms and capacitative reactance of 7 ohms, 
at the resonant frequency, what will be the 
total impedance at twice the resonant fre-
quency? 

15.9 ohms. 
(Since XL 211L, doubling the frequency will double thc 

inductive reactance to 14 ohms. Since 

- — 

doubling the frequency will halve the capacitive reactance 
to 3.5 ohms. The net reactance is XL - .X-c or 14 - 3.5 or 
a net XL of 10.5 ohms. Impedance Z is the square root of the 
sum of the squares of resistance and net reactance, or 

Z N/122 + 10.52 N/254.25 •• 15 9 ohms) 
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193. State what advantage, if any, a 
"folded dipole" antenna has over an ordi-
nary half-wave antenna. 
The folded dipole has broader frequency re-

sponse characteristics, affords a close match to 
commercially available transmission line, and 
tends to discriminate against harmonics. 

194. Describe a parasitic element of an 
antenna. 
A parasitic element is one receiving power from 

a driven element by coupling through the electro-
magnetic field, rather than receiving power di-
rectly from the transmitter through a transmis-
sion line. It is usually similar in construction to 
a driven element and placed parallel to it at a 
distance which may be as much as one-half wave-
length, but is generally less than one-quarter 
wavelength. It is usually tuned, by adjusting its 
length or by other convenient means, to give a 
phase relationship between the current induced 
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in it and the current flowing in the driven ele-
ment, to give a desired directive pattern for the 
system as a whole. 

195. What physical arrangement of ele-
ments of an antenna array is known as col-
linear? 

All elements lie in the same straight line. 

196. Referring to antennas, does a "re-
flector" differ from a "director"?; if so, in 
what way? 
A reflector increases radiated power in the di-

rection from the reflector through the driven ele-
ment; a director increases the radiated power 
from the driven element through the director. 

197. Four types of transmission lines are 
commonly used to carry radio frequency 
power; name them. 
There are only two basic types of transmission 

line, parallel-conductor and coaxial. However, 
there are numerous ways in which variants of 
these two are identified: air-insulated two-wire 
lines, with characteristic impedance varying from 
450 to 600 ohms or so; air-insulated coaxial 
line; two-conductor solid-dielectric lines such as 
300-ohm, 150-ohm, and 75-ohm twin-lead; solid-
dielectric coaxial lines, flexible, and with imped-
ances of 50 or 75 ohms, approximately; twisted-
pair rubber-insulated lines; the single-wire feeder, 
which is essentially a two-conductor line with the 
ground supplying the return circuit; and four-
wire lines, with conductors at opposite points of 
a square connected in parallel. 

198. What causes a transmission line to 
show reactance at its input terminals? 
A mismatch between the li .c and its load. 

199. What causes a transmission line to 
show only resistance at its input terminals? 
A perfect match between the line and its load; 

also, the line may be an exact multiple of a quar-
ter wavelength and terminated in a resistive load. 

200. Why is tuning equipment used at the 
input end of a transmission line? 
To ensure adequate coupling to the line, in-

cluding tuning out such reactance as may be pres-
ent in the input impedance of the line. 

201. Describe a method by which the 
direction of travel of a radio wave can be 
changed? 
The most common process is essentially one of 

reflection. Such a reflector may be a disconti-
nuity in the ionosphere or atmosphere, a man-
made metal reflector, or a physical configuration 
of the earth. 

202. Explain the relationship between 
"critical frequency" and "maximum usable 
frequency". 
The critical frequency is a measure of the high-

est frtquency that can be reflected vertically 

from the ionosphere. The maximum usable fre-
quency is the highest frequency that can be used 
for a specified distance. The two are related by a 
factor that depends principally on the layer height 
and path distance For the maximum distance of 
one-hop transmission (approximately 2000 kin. 
for the E layer and 4000 kin, for the F2 layer) 
the MUF is approximately 5 times the critical 
frequency for the E layer and 3 to 4 times the 
critical frequency for the F2 layer. The factors 
are smaller for shorter distances. 

203. What determines the skip distance of 
radio signals? 
The frequency and the state of the ionosphere. 

204. State where antenna impedance is 
usually measured. 
As a matter of convenience, at the point where 

the antenna is fed. The value so measured is 
frequently converted into an equivalent value 
at a current loop. 

205. What precautions should be taken 
when working with or handling a magne-
tron to prevent weakening or damaging it? 

Aside from precautions against breakage, care 
should be used to avoid mechanical shocks to the 
magnet, to keep other magnets or magnetic 
materials from its vicinity, and to keep the mag-
net away from high temperatures, these precau-
tions being necessary to prevent weakening the 
magnet. 

206. When installing wave guides, why 
should long perfectly level sections of wave 
guides be avoided? 
To prevent accumulation of moisture which 

would cause surface discontinuities and result 
in higher losses. 

207. Why are wave guides often used in 
preference to coaxial lines for the transmis-
sion of microwave energy? 
The attenuation is less; in addition, they tend 

to act as high pass filters. 

208. Draw a longitudinal section of a wave 
guide choke joint and explain briefly its 
principle of operation. 
A waveguide choke joint has an L-shaped 

cavity that acts like a half wavelength of trans-
mission line shorted at the far end. The voltage 
across the gap is zero and the current is equal to 
that in the guide walls. The leg of the cavity 
parallel to the waveguide is a quarter wavelength 
long, which offers a high impedance where the 
11 ,.nges join and prevents leakage at this point 
even when a poor or no electrical connection is 
present. 

209. What is the peak power of a radar 
pulse if the pulse width is 1.0 microsecond, 
pulse repetition rate is 900 and the average 
power is 18 watts? 
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20 kW. 
(In one second, the signal will have been on for 900 micro-

seconds. So = - = 20,0(5) watts) 
.0009 

210. Which has the greatest signal han-
dling capabilities, all other conditions being 
the same, a gridleak detector or a plate 
detector? 

Plate detector. 

211. How do operating conditions affect 
the input capacity of a triode amplifier? 
Under operating conditions the input capaci-

tance of a triode is equal to its grid-cathode 
capacitance plus added capacity which increases 
with the actual voltage amplification and the 
grid-plate capacitance of the tube. 

212. How would you reduce frequency 
drift in an oscillator? 

Operate at minimum practicable input; isolate 
components which generate sizeable amounts of 
heat; use negative-coefficient condensers to com-
pensate for changes (usually positive) in circuit 
constants during operation; use insulating ma-
terials with low temperature coefficients. 

213. What is the difference between an 
"auto-transformer" and an ordinary trans-
former? 
An auto-transformer has but a single winding, 

with one or more taps, while an ordinary trans-
former has at least two separate windings. 

214. What is meant by coefficient of cou-
pling? 
The ratio of actual mutual inductance to the 

maximum theoretically possible value that could 
be obtained with two given coils. (See Q 192.) 

215. What are three forms which a triode 
amplifier plate load may take? 

Resistance, transformer, impedance. 

216. When power is supplied 
containing resistance and 
reactance, how much is dis-
sipated in the resistance and 
how much in the reactance? 
Only the resistance consumes 

power. 

217. What is meant by the 
modulating impedance of a 
Class C plate-modulated am-
plifier? 
The modulating impedance is 

the load resistance presented to 
the modulator by the r.f. ampli-
fier, and is equal to the d.c. plate voltage 
divided by the d.c. plate current in amperes. 

218. How is radio frequency in an audio 
system likely to be indicated? 
By overloading, distortion, and unwanted 

oscillations. 

to a circuit 

219. Define a "back-wave" and explain 
what causes it. 
A back-wave is a signal emitted during key-up 

conditions. In make-break keying, it may be 
caused by energy from unkeyed exciter stages 
leaking through a keyed amplifier (because of 
improper neutralization, etc.) or by parasitic 
oscillation. In frequency-shift keying the "space" 
signal is the back-wave. 

220. If an intermediate frequency ampli-
fier in a superheterodyne receiver is made 
regenerative what advantages may be ex-
pected? 

Greater selectivity, better signal-to-noise ratio. 

221. What disadvantages occur when an 
intermediate frequency amplifier in a super-
heterodyne receiver is made regenerative? 
• The regenerative gain and the selectivity are 

dependent on signal strength. 

222. What constants of a transmission line 
determine its "characteristic impedance"? 
The inductance and capacitance per unit 

length. These quantities are determined by the 
size of the conductors, the spacing between them, 
and the dielectric. 

223. In what respect does a nonresonant 
transmission line differ from a resonant 
transmission line? 
A line is nonresonant when the load is matched 

to its characteristic impedance; a line is resonant 
when it operates with an appreciable standing 
wave ratio. 

224. What are "deviation" and "deviation 
ratio" as applied to frequency modulation? 

Deviation is the peak difference between the 
instantaneous frequency of the modulated wave 
and the carrier frequency. Deviation ratio is the 
ratio of the maximum frequency deviation to the 
maximum modulating frequency of the system. 

Wave 
Guide 

\--Choke Flange (Q 208) 

225. What methods may be used to deflect 
an electron beam in a cathode-ray tube? 

Either electric or magnetic fields. 

226. Compare suppressor-grid modula-
tion with grid-bias modulation. 

Basic operation is similar, in that both ac-
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complish modulation by varying the amplifica-
tion of the r.f. tube in such a way that the r.f. 
output amplitude is directly proportional to the 
instantaneous amplitude of the modulating 
voltage. This requires that the plate power in-
put and plate efficiency vary properly with the 
modulating voltage. When the operating point 
is properly chosen, little or no current flows in 
the suppressor grid circuit, so negligible power 
is required from the modulator. Grid current 
flows during part of the modulating cycle when 
the control grid is modulated. This requires 
some power from the modulator, and since the 
load on the modulator is variable it is desirable 
to include provision for additional loading or 
"swamping" in the modulator circuit, to pre-
vent distortion of the audio waveform. 

227. Why is the tuning range of a com-
munications receiver divided into bands? 
In order to provide for satisfactory tuning 

rates and in order to maintain more favorable 
LC ratios throughout the frequencies covered. 

228. If correct tracking is to be achieved 
in a receiver's tuned radio frequency-am-

plifier stages what requirements must be 
met? 
True tracking can be obtained only when the 

inductance, tuning condensers, and circuit in-
ductances and minimum and maximum capaci-
ties are identical in all " ganged" stages. 

229. What method is usually used to ob-
tain grid bias in an oscillator circuit? 
The oscillator tube generates its own bias 

by means of a grid leak. 

230. What may cause the primary to be 
thrown out of tune when the coupling be-
tween two radio-frequency circuits is in-
creased? 

Reactance is coupled into the primary, 
changing its resonant frequency. 

NOTE: The example questions in this 
chapter are in cuklition to those in chap-
ter 6; in other words, the aspirant for the 
Amateur Extra Class license should be 
familiar with the study material in both 
chapters 6 and 7. 



CHAPTER 8 

The Station License 
T

HE station-license part of the combined 
license is the station's " registration." It 
licenses a collection of apparatus at a par-

ticular address (with certain restricted portable 
and mobile privileges, however) to be operated 
as an amateur station in the amateur frequency 
bands. It designates the official call to be used. It 
is secured by filling in those portions of the com-
bined license-application form which deal par-
ticularly with the station-license application. It 
is not necessary to show possession of equipment 
before obtaining a license. You can get your trans-
mitting gear later. There is no separate examina-
tion for a station license; it will be issued along 
with your operator license. 

Although the specific prohibition of amateur 
stations on premises controlled by an alien has 
been dropped from our rules, you must still be 
able to show control of the premises where the 
station or its control point is to be located. If you 
are an American citizen and own your own home 
you may have a station there. If you are a citizen, 
renting the house or apartment where you live, 
you may have a station there, since your rental 
of the property brings it under your control. You 
may have a station in your own office, since you 
control that; and, even though you be a minor, 
you may have one in your own home. For stations 
on institutional premises, a consent signature is 
required. 
The station license should be at hand whenever 

the station is being operated. If your station is 
to be operated by someone in your absence, either 
leave your license at your station or have a 
photocopy of the authorization made and post 
that in your shack. 

IMPORTANT: The extent of privileges under 
which a station may be operated depends not 
only on the class of operator license of the person 
doing the operating, but also on the class of op-
erator license of the station licensee. When op-
erating your own station, of course this is no 
problem since the privileges in both operator and 
station license are the same, but the dual-license 
responsibility must be observed when visiting 
another station, or when yours is operated by a 
visiting amateur. For example, a station owned 
by a General or Conditional Class licensee (or 
Novice or Technician, for that matter) may not 
be operated in the " restricted" 'phone bands 
3800-4000 and 14,200-14,300 kc. even though an 
Advanced or Amateur Extra Class operator is 
present and in charge of the equipment. Let us 
give some further illustrations. Any licensed ama-
teur radio operator, other than Technician Class, 
may visit a Novice station and operate the trans-

mitter in the Novice bands under Novice rules, 
but in no other bands. Now, the Novice operator 
may pay a return visit to, say, an Advanced 
Class operator's station; he (the Novice) may 
operate the Advanced Class station only in the 
Novice bands, provided the transmitter is crystal-
controlled and does not exceed 75 watts input. 
A Technician may visit any amateur station 
other than Novice Class and operate it in any 
bands above 220 Mc. Advanced Class and Ama-
teur Extra Class licensees, since they hold " un-
limited" privileges, may of course operate any 
amateur station, but only to the extent of priv-
ileges authorized in the operator license of the 
station licensee. The station license runs con-
currently with the operator license and like the 
latter has a term of five years. It may be re-
newed, as is outlined later. EXCEPTION: Novice 
Licenses, with a term of one year, may not be 
renewed. 

Modifications 

If you change permanent residence by moving 
to another address in the same city, or to another 
part of the state, or into another state, you must 
apply for a " modification" to authorize the new 
address. The procedure for this is the same as an 
original application except that of course you do 
not have to pay any attention to those portions of 
the application form relating purely to the op-
erator license privileges. Write your district En-
gineer for the usual amateur application form and 
fill out the " station" part as usual, except that 
it is now designated at the top as an application 
for modification. 
When you have filled out the form, mail it, 

together with your existing license, to the Federal 
Communications Commission, Washington 25, 
D. C., not to the Engineer. Modifications of this 
type no longer result in extensions of the license 
period. 
Of course, if at the same time that you want to 

change the address of your station it is necessary 
for any reason for you to take an operator exam-
ination before the Engineer, you would not mail 
any of the forms direct to the Commission. You 
would return them to the Engineer and await his 
instructions when to appear for personal exam-
ination. Direct return to the Commission is in 
order only when no personal appearance is 
required. 
When your licenses have been mailed in for 

modification, you may continue to operate until 
the new ticket is received with this one exception: 
If you are modifying to change the station ad-
dress, the period that you may operate without 

57 
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the station license in your possession must not in 
any case exceed four months, and portable pro-
cedure must be used meanwhile. See §12.93(a). 

Renewals 

The station license (except that of a Novice, 
which is not renewable) is customarily renewed 
simultaneously with the operator license. Proof of 
activity is required in connection with renewing 
an operator license, as described in Chapter 1, 
but such operating activity need not take place 
from your own station. There is, therefore, no 
proof-of-use required in the renewal of a station 
license. Filling out the application Form 610 for 
renewal of operator license completely will also 
result in renewal of your station license. You may 
continue operation of the station while your ticket 
and application for renewal are on file and being 
processed by the Commission; in fact, if FCC 
delays processing your application (perhaps for 
reason of overload) you may continue to operate 
past the expiration date until you have definite 
word from the Commission as to what action was 
taken on your application. 

Portable and Mobile Operation 

The possession of a station license automati-
cally authorizes you to operate a portable or 
mobile station, within the continental limits of 
the United States, its territories or pogsAssions, 
on any amateur frequency authorized to your 
class of license. If such portable or mobile opera-
tion involves a period of more than 48 hours away 
from the home location, you must give advance 
notice to the FCC Engineer in whose district you 
will be (see page 8 for data on district boundaries 
and addresses). If operation away from the home 
base is less than 48 hours, no notification is re-
quired. It is important to note a slight difference 
between the requirement for portable and that 
for mobile, as provided in §12.91(a). In portable 
work, if the over-all period of such operation is 
more than 48 hours, notification is required even 
though the station may be operated part of the 
time at the fixed location. What this means is that 
if you decide to go portable at your summer camp 
for a week or two you can't escape the require-
ment for notification just because you may be 
planning to come back home every day or so to do 
a little operation at the home location. However, 
if you work mobile, but never more than 48 hours 
before you come back home, you never need to 
notify. This differentiation is to permit such 
things as mobile operation to and from one's 
daily job without the need of a steady flow of 
notifications. 
When you notify the FCC district office of 

intended portable operation, the notice is valid 
for one month; if you operate away from home 
for longer than a month, you must send addi-
tional notices each month. There is no longer a 
four-month limit on portable operation at any 
one location. For either mobile or true portable 
operation, while you have to send in a notice each 
month you're away, you can keep it up indef-
initely. However, if you move bag and baggage 

to a temporary location, such as going away to 
college, you should not operate under the porta-
ble privileges but under a special arrangement 
for temporary operation, for details of which see 
situation #2 in the following section. 

For amateur operation aboard ships or air-
craft, see the special provisions in § 12.94. For 
amateur operation outside the continental limits 
of the U. S. and possessions, permissible only in 
the band 28-29.7 Mc. see § 12.91(b) as well. 
When operating either portable or mobile, be 

sure to have your combination license with you 
while operating equipment under your own call. 
If not operating your own portable equipment, 
be sure that you have with you either the original 
combination license for the call under which the 
portable equipment is being operated, or a photo-
copy of the station authorization for that call. 
This, of course, is in addition to your own original 
operator license, which you must also have with 
you. If you have a portable station operating 
under your call but not being operated by your-
self, see to it that whoever is doing the operating 
has either your combination license or a photo-
copy of the station authorization with him. You 
should also be sure such operator is licensed and 
has his own operator license with him, since you 
are legally responsible for the proper operation of 
equipment being operated under your call. Logs 
must be kept in all cases, and must show the 
approximate location at each transmission. More-
over, the calling procedure specified in §12.82 of 
the rules must be closely followed. 
Do not operate an unlicensed fixed station 

under your own call as a " portable," as this con-
stitutes illegal operation. Nor should you operate 
a licensed fixed station other than your own under 
your call on a portable basis; your call and your 
station license apply only to your own station 
and cannot be used in connection with the fixed 
station of someone else. In such circumstances, 
use his call, and see to it that you not only have 
your own operator license with you but that a 
photocopy of his station license, or the license 
itself, is in the operating room. 

Temporary Operation 

Portable procedure is ordinarily confined to 
truly portable apparatus but there are two con-
ditions under which your own fixed station may 
be operated temporarily in portable status. These 
are: 

(1) While awaiting receipt of modified license 
after you have moved your station to a new per-
manent location and asked for modification. See 
§12.93(a) of the rules. Such operation cannot be 
continued more than four months nor beyond the 
license's expiration. You must send monthly notifi-
cation of the circumstances to the FCC Engineer 
concerned, as required by §12.91(a), and must use 
portable calling procedure as specified in § 12.82. 
See also the discussion under " Modifications." 

(2) When, as during a vacation, for instance, 
you have set up your fixed station at some tem-
porary address but with the intention of returning 
after a short time to the address specified on your 
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license, or of shortly moving to still another fixed 
location. Other examples of such situations would 
be a person going away to college, or an amateur 
in military service irregularly being transferred 
from one post to another. So long as you main-
tain a permanent residence, your station license 
should show that address, and you should not 
apply for modification unless you change your 
permanent address. Moves to temporary loca-
tions, even though they involve extended ab-
sences from your permanent address, are pro-
vided for in §12.93(b). You simply give advance 
notification both to the Engineer in Charge of 
the radio inspection district in which you are to 
operate (see list in Chapter 1) and to FCC in 
Washington, stating your call, name, your per-
manent address and the one at which you are 
going to operate " temporarily," affirming that 
this is not a permanent change of residence, and 
indicating the address at which you can be 
readily reached. If such operation continues 
more than one month, additional such notices 
are required each month to the Engineer only. 
When you move back to your permanent resi-
dence or to still another temporary one, the 
double notice is required. In addition, you should 
send a double notice if you are in temporary 
status and then move to a new permanent loca-
tion; in that case you should also immediately 
apply for modification of your license. When 
operating under these "temporary" privileges, 
you must employ the portable calling procedure 
as indicated in §12.82. 

Remote Control 

While most amateur stations are controlled 
from the same address at which the transmitter 
is located, some amateurs desire to control their 
stations from a remote operating point. As this 
requires some special precautions, special FCC 
authority is necessary, each case being consid-
ered on its merits. See §12.64 of the rules for the 
technical conditions necessary for obtaining au-
thority to operate without an operator on duty at 
the transmitter location. In an initial application 
for a new station using remote control, your an-
swer to Question 16 of the application form will 
supply most of the required data, although you 
may find it desirable to explain some of your 
arrangements by an accompanying letter. If you 
are already licensed without remote control, and 
desire to install same, you must apply for modifi-
cation of your station license to authorize the 
changes and to put the data on record through 
your responses to Question 16. 

Station Call Signs 

The basic principles of formation of amateur 
call signs are outlined in the Atlantic City (1947) 
world conference documents. It is there provided 
that an amateur call sign must be made up of one 
or two letters (the first in some instances may be 
a numeral) as a prefix, then a numeral, and then a 
suffix of not more than three letters. In the United 
States, both the initial prefix letters Wand K are 
available for civilian use. For amateur purposes, 

U.S. Possessions Prefixes 

KI36.. Baker, Howland & AmericadPhoenix Islands 
KC6 Caroline Islands 
KC6 Palau Ldands 
KG4 Guantanamo Bay 
KG6 Mariana Ldands 
 Hawaiian Islands 

KJ8 Johnston Island 
KL7 Alaska 
KM6 Midway Islands 
KP4 Puerto Rico 
KP8 Palmyra Group, Jarvis Island 
KR6 Ryukyu Islands (e.g., Okinawa) 
KS4 Swan Island 
KS8 American Samoa 
KV4 Virgin Islands 
KW8 Wake Island 
KX8 Marshall Islands 
KZ5 Canal Zone 

the continental U.S.A. is divided into ten call 
districts, 1 through 0. It has been the practice 
to issue amateur calls with W prefixes in the con-
tinental U.S.A. and with K-letter prefixes for the 
territories and possessions. The indicators are 
shown in the adjoining box. 
FCC assigns station calls in strict progression 

and entertains special requests from individual 
amateurs only under the following circumstances: 
(1) If your call area is being changed, you will be 
given the counterpart call in the new area if it be 
still available. (2) If you move into another call 
area, FCC will give you the counterpart call if 
feasible. (3) You can recover a previously-held 
call if you are its last recorded holder or if it has 
been unheld for five years. (4) If you have ever 
held a two-letter call, you can get one now, either 
on a new application or by modification of an 
existing license. See §12.81. 
Novice call signs will be distinctive. In the 

continental U.S.A. the prefix will be WN, with 
the usual numeral indicating the call district, and 
a suffix of three letters taken from the regular 
series. If and when the Novice graduates to a 
standard five-year term license, the N is dropped 
from the prefix so he has a "standard" call. For 
example, a successful Novice applicant from 
Texas might get the call WN5TRD, good for one 
year; when he qualifies for a higher grade of 
license, his call becomes W5TRD. In possessions 
and territories, calls for Novices will be issued 
from the regular series but with a W-letter prefix 
instead of a K-letter prefix. For example, a Novice 
in Hawaii might have the call WH6BD, one in 
Puerto Rico WP4KD, and so on. When he quali-
fies for a regular grade license, the Commission 
issues a call identical except the W is changed to 
a K. 

Antenna Height Regulations 

A recent addition to the FCC rules governing 
the amateur service has to do with restrictions, 
under certain specified conditions, of the height 
of amateur antennas. The purpose of these rules 
is to decrease air navigation hazards. These re-
strictions will probably apply only to a very 
small percentage of amateurs, but it is necessary 
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for you to be aware of these conditions in order 
that you may be sure that your own planned 
installation lies within the limits of the law. 

Reference to § 12.60 will give you the conditions 
under which certain additional application must 
be made. Few, if any, amateurs have antennas 
exceeding 170 feet in height, and so whether or 
not you are affected will probably be determined 
by your location with respect to an airport and 
whether the proposed antenna exceeds one foot 
in height for each 200 feet of distance from the 
nearest boundary of an airport. First of all, if 
your proposed antenna (note that these rules do 
not apply to antenna structures which were in 
existence prior to February 15, 1951) is to be 
mounted less than 20 feet above the ground or 
less than 20 feet above a house or other support-
ing structure, you are not affected by these rules. 
However, if you should live 4,250 feet from the 
nearest boundary of an airport, you could not 
put up an antenna over 21 feet high without 
first filing FCC form 401-A. Under certain condi-
tions the FCC will require that an aeronautical 
study be made, to determine if the proposed 
antenna is a hazard to air navigation. Those 
few who may be affected by these rules should 
refer to Part 17 of the FCC rules for complete 
details. 

Citations 

FCC has an extensive monitoring system, and 
occasionally an amateur will be found in some 
infraction of the amateur regulations. In minor 
cases, such as harmonics falling within another 
amateur band, the amateur will receive only an 
"advisory notice" from the Commission, pointing 
out the discrepancy in his operation. Such a 
notice does not require a reply, serving merely to 
warn the amateur of the existence of a condition 
which is not in the strictest accord with the rules, 
but is not considered a serious violation. In more 
serious matters, the Commission will send the 
offending amateur an official citation, which re-
quires a reply within three days. A pink or 
salmon-colored form is used, in general, for 
notices dealing with off-frequency operation, 
spurious emissions, and the like, while a green 
form is used in cases of violation of operating 
regulations such as improper signing of call 
letters, etc. 
These advisory notices and official citations are 

sent to the licensee of the station being operated. 
In other words, if some amateur friend of yours 
improperly operates your station, you are the one 
to whom the Commission will write, and who is 
obliged to make response. 

If you should receive an advisory notice, you 
should act promptly to clear up the condition 
which causes the discrepancy. If you should re-
ceive an official citation, follow its instructions 
to the letter. The Commission will usually accept 
any rational explanation of a rules infraction, 
so long as the reply asserts that steps are being 
taken to prevent a recurrence; but nothing is 
more serious than ignoring a citation or failure to 
answer it completely. 

If you have TVI, you may receive form letters 
from the Commission, perhaps based on a com-
plaint by a neighbor, asking you to cooperate in 
clearing up the trouble. Receipt of such a letter 
does not indicate that the Commission necessarily 
believes you are at fault; it is simply attempting 
to advise you of the complaint and to obtain your 
cooperation in working with your neighbor to 
clear up the trouble (the neighbor receives a form 
letter from FCC also). In difficult situations 
which sometimes arise in fringe areas you may be 
plagued with several such notices in the course of 
time, but there is only one thing to do and that is 
to answer each one promptly and fully. On your 
cooperativeness and promptness and complete-
ness in replying will often rest the Commission's 
judgment of your position in the matter. 

Quiet Hours 

If an amateur station causes TVI and BCI 
over a general area and it is not cleared up reason-
ably, the FCC may impose quiet hours on the 
amateur. This is seldom done except in instances 
where the amateur is uncooperative, or has not 
altered his transmitting equipment to an extent 
deemed necessary in the Commission's judg-
ment. The first order for such quiet hours will 
keep the amateur off the air between the hours 
of 8 p.m. and 10.30 p.m., local time, each evening, 
and additionally between 10.30 a.m. and 1.00 p.m. 
on Sundays. If these restrictions are not enough 
to ensure peaceful neighbors, and the amateur 
fails to show an ability to reasonably improve his 
interference problems, FCC may impose stiffer 
quiet hours. (See §12.152, 12.153 and 12.154.) 
If you have the misfortune of the imposition of 
quiet hours, the restriction can be removed at 
such time as you clean up the interference and 
demonstrate that fact to FCC. 

Amateur Station Uses 

The most obvious aspect of amateur operation 
is the direct contact with other amateur stations; 
ragchewing, working DX, etc. There are, how-
ever, certain other amateur operating activities 
that should be mentioned briefly. 
Amateurs may use their equipment to control 

models such as airplanes and boats. There are no 
special provisions for this type of work, but you 
must remember to properly log your transmis-
sions, and you must identify your call every ten 
minutes (as indeed you must in any type of ama-
teur work). (See §12.101.) This type of operation 
may be counted when applying for a renewal. 
One-way transmissions are in general prohib-

ited. For instance, you can't legally get on 'phone 
and "broadcast" a message to your non-ham rela-
tives. However, certain one-way transmissions are 
permitted. These include code-practice schedules, 
bulletins of general amateur radio interest to all 
hams, emergency drills, and round-table or net 
operations. (See §12.106.) 
The transmission of music is expressly prohib-

ited by the regulations, although tones of short 
duration may be transmitted for the purpose of 
testing audio equipment. Also, tone modulation 
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may be used in transmitting code practice over 
'phone stations, but not otherwise. 
The regulations also prohibit the use of codes 

and ciphers. This even extends to the use over the 
air of code groups for code practice transmissions. 
The usual Q signals and common ham abbrevia-
tions may be used, and if you are, for example, 
talking with a station in France you may use the 
French language. The Commission has also indi-
cated that it is okay for those who are familiar 
with the American Morse code to use it on the air, 
provided that the identifying calls at the begin-
ning and end of transmissions are made with the 
regular International Morse. 

Except for the 11-meter band, duplex operation 
below 144 Mc. is prohibited. There is a good 
practical reason for this — to alleviate congestion 
as much as possible in the more commonly used 
amateur bands. As another method of assuring 
more economical use of the frequencies available, 
the use of other than pure d.c. carriers below 144 
Mc. is prohibited. 
The rules also require that you have some 

method for checking the frequency of the emitted 
signal, this means to be independent of that used 
to control the transmitter frequency. In other 
words, if your transmitter is crystal-controlled, 
you may not merely rely on the calibration of 
the crystal to insure that you are in the band 
— you must have some other means. A cali-
brated receiver will usually suffice if you don't 
attempt to operate too near the edges of the 
bands. 

Logs 

Section 12.136 requires that you keep an ade-
quate log of your amateur operation, available 
upon request to authorized Commission repre-
sentatives. The form in which you keep the log 
is entirely up to you, provided that the necessary 
information is recorded. The ARRL log book is 
designed to provide you with not only a neat 
record of your ham work but also a record which 
fully complies with the FCC regs. Loge must be 
retained for at least a year, and so must copies 
of any messages which you may handle. 
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International 
Regulations 

SNCE IT respects no boundary lines, radio by 
its very nature is international. Thus there 
must be international agreements on the as-

signment of frequencies, procedures used in the 
ship services, and so on. To accomplish this pur-
pose the countries of the world have set up the 
"International Telecommunications Union," and 
in its name they regularly hold world-wide and 
regional conferences to discuss their various radio 
problems and come to conclusions and agree-
ments. 
The domestic regulatory actions of each nation 

must fit the general pattern established by the 
world-wide and regional conferences. Therefore 
the very existence of amateur radio depends upon 
its inclusion in the allocations tables as one of the 
services to which frequencies are made available. 
Especially on the lower-frequency amateur bands, 
the international allocations are broad, providing 
for several services in addition to amateurs in 
"our" bands. Under such joint allocations, each 
government may assign the band domestically to 
a particular service, or apportion it between the 
various services enumerated. In the case of the 
United States, almost without exception our 
Government has made available to amateurs 
every frequency band possible under interna-
tional regulations, even to the exclusion of other 
services which are indicated in the international 
allocation table as eligible to use the band. This is 
well illustrated, for example, in the 3500-4000 kc. 
tabulation in the adjoining summary of the al-
location table as concerns amateurs resulting 
from the Atlantic City radio conferences of 1947. 
It will be seen that the band is available in this 
hemisphere (Region 2) for either or all the ama-
teur, fixed and mobile services at the discretion of 
our Government — which has chosen to assign it 
exclusively to amateurs. In other areas of the 
world, particularly Europe, the 500 kc. of this 
band not only is unavailable in its entirety to 
amateurs, but even those portions for which 
there are amateur entries are not assigned in most 
other countries as exclusively amateur. 

It should be noted that the Atlantic City allo-
cation table is not yet in effect below 27.5 Mc., 
which explains the discrepancies between it and 
present amateur assignments, especially in the 
14- and 21-Mc. bands. 
The agreements among the various nations at 

international radio conferences include consid-
erable text dealing with various matters in addi-

tion to allocations. In the Atlantic City docu-
ments, there are two definitions of interest to us: 

Amateur Service: A service of self training, intercom-
munication and technical investigations carried on by ama-
teurs, that is, by duly authorized persons interested in radio 
technique solely with a personal aim and without pecuniary 
interest. 

Amateur Station: A station in the amateur service: 

The documents further deal with the amateur 
service as follows: 

ARTICLE 42 

Amateur Stations 
j 1. Radiocommunications between amateur stations of 
different countries shall be forbidden if the administration 
of one of the countries concerned has notified that it objects 
to such radiocommunications. 
j 2. (1) When transmissions between amateur stations of 
different countries are permitted they must be made in 
plain language and must be limited to messages of a tech-
nical nature relating to testa and to remarks of a personal 
character for which, by reason of their unimportance, re-
course to the public telecommunications service is not 
justified. It is absolutely forbidden for amateur stations to 
be used for transmitting international communications on 
behalf of third parties. 

(2) The preceding provisions may be modified by special 
arrangements between the countries concerned. 
§ 3. ( 1) Any person operating the apparatus in an amateur 
station muet have proved that he is able to transmit, and to 
receive by ear, texts in Morse code signals. Administrations 
concerned may, however, waive this requirement in the case 
of stations making use exclusively of frequencies above 1000 
(one thousand) Mc/e. 

(2) Administrations shall take such measures as they 
judge necessary to verify the qualifications, from a technical 
point of view, of any person operating the apparatus of an 
amateur station. 
§ 4. The maximum power of amateur stations shall be fixed 
by the administrations concerned, having regard to the 
technical qualifications of the operators and to the condi-
tions under which these stations must work. 
§ 5. ( 1) All the general rules of the Convention and of the 
present Regulations shall apply to amateur stations. In 
particular, the transmitting frequency must be as constant 
and as free from harmonics as the state of technical develop-
ment for stations of this nature permits. 

(2) During the course of their transmissions amateur 
stations must transmit their call sign at short intervals. 

In respect of Section 1, several countries have 
filed objection to intercommunication between its 
amateurs and those of other countries. This sub-
ject is detailed in an FCC public notice repro-
duced in Chapter 10. 

International Message Traffic 

It will have been noted in the international 
regulation quoted above that when amateur sta-
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ATLANTIC CITY AMATEUR ALLOCATIONS SUMMARY 

Band 

1800-2000 kc. 

3500-4000 kc. 

7000-7100 

7100-7300 kc. 

14,000-14,350 kc. 

21,000-21,450 kc. 

26,960-27,230 kc. 

28,000-29,700 kc. 

50-54 Mc. 

144-146 Mc. 

146-148 Mc. 

220-225 Mc. 

420-460 Mc. 

Region 1 
World-wide (Europe-Africa) 

Fixed 
Mobile 

3500-3800 
Amateur 
Fixed 
Mobile 

3800-3900 
Aero mobile 
Fixed 
Land mobile 

3900-3950 
Aero mobile 

3950-4000 
Broadcasting 
Fixed 

7000-7100 
Amateur 

7100-7150 
Amateur 
Broadcasting 

7150-7300 
Broadcasting 

Amateur 

Amateur 

Region 2 
(N. & S. America) 

Amateur * 
Fixed 
Mobile 
Radionavigation 

3500-4000 
Amateur 
Fixed 
Mobile 

7100-7300 
Amateur 

Region 3 
(Rest of World) 

Same as 
Region 2 

3500-3900 
Amateur 
Fixed 
Mobile 

3900-3950 
Aero mobile 
Broadcasting 

3950-4000 
Broadcasting 
Fixed 

7100-7150 
Amateur 
Broadcasting 

7150-7300 
Broadcasting 

(In Region 2, Australia, New Zealand, the Union of South Africa and the 
territory under mandate of Southwest Africa, the amateur service will 
operate within the band 26,960-27,230 kc.) 

Amateur 

144-146 Mc. 
Amateur 

420-450 
Aero navigation 
Amateur 

Broadcasting 

146-148 
Aero Mobile 

Aero navigation 

450-460 
Aero navigation 
Amateur 

Amateur Amateur 

146-148 
Amateur 

Amateur 

450-460 
Aero navigation 
Fixed 
Mobile 

146-148 
Amateur 

Aero navigation 

450-460 
Aero navigation 
Amateur 

• In any particular area the Loran system of radionavigation operates either on 1850 or 1950 ko., the band 
occupied being 1800-1900 or 1900-2000 kc. Any of the authorized services may employ whichever of these two 
bande ie not required for Loran on condition that they do not cause harmful interference to Loran. 
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rions of different countries are in contact, the 
transmissions "must be made in plain language 
and must be limited to remarks of a technical 
nature relating to teste and to remarks of a per-
sonal character for which, by reason of their 
unimportance, recourse to the public telecom-
munications service is not justified. It is abso-
lutely forbidden for amateur stations to be used 
for transmitting international communications on 
behalf of third parties." 

In most foreign countries the communications 
system is a government monopoly. In the inter-
ests of revenue and censorship, such foreign gov-
ernments commonly forbid their amateurs to 
handle any formal messages or any communica-
tions on behalf of third parties, even friendly 
greetings. The international regulations providing 
that this arrangement can be modified by special 
arrangements between nations, the United States 
Government, at the request of ARRL, has ap-
proached the governments of many foreign 
countries with a proposal to relax this restriction 
as concerns traffic with U.S. amateurs. Most of 
the other countries have refused. There are a 
few exceptions, which we report: 

U. S. Possessions: Message traffic of course 
may be freely handled by American amateurs 
with the outlying possessions and territories of 
the United States where amateur stations are 
licensed by FCC, as well as with the Canal Zone, 
under the same conditions as domestic traffic is 
permitted: there must be no pecuniary interest, 
direct or indirect. 

Canada: (1)We may handle messages on behalf 
of third parties provided that they are of the char-
acter that would not normally be sent by any 
existing means of electrical communication or 
except for the availability of the amateur stations. 
(2) We may handle messages from radio stations 
in isolated points not connected into the regular 
electrical communication network, such messages 
to be handed to the local office of the commercial 
telegraph company for transmission to final 
destination. (3) In cases of emergency, where the 
regular communication system is interrupted, 
amateurs may handle messages of any impor-
tance, same to be handed to the nearest point on 
the commercial telegraph system remaining in 
operation. 

Chile: Same as Canada (1) above. 
Peru: Same as Canada (1) above. 
Ecuador: Same as Canada (1) above, except 

that amateurs may handle, in emergencies, traffic 
relating directly to safety of life or property. 

Liberia: Same as Ecuador. 
G.I. Stations. The amateur stations operated 

by U. S. military personnel all over the world 
are to be regarded as located in little parts of the 
U. S. A. By common acquiescence, message traffic 

to and from military personnel is not only per-
mitted but encouraged. However, the orders of 
the local military commanders commonly confine 
such traffic strictly to persons in the United 
States military service or civilians directly associ-
ated therewith, to the absolute exclusions of 
traffic to or from the natives, particularly 
"enemy" nationals. In some theaters, messages 
relating to business transactions may not be 
handled by military-amateur stations and in such 
a case it is well for the American amateur to make 
inquiry first whether such a message can be ac-
cepted, although there is no bar under our FCC 
rules to our own handling of such a message to a 
G.I. station. 

Australia. Although traffic is normally pro-
hibited, certain official traffic stations of the 
Wireless Institute of Australia are authorized te 
handle messages concerning WIA internal ad-
ministration, and this is deemed to permit the 
exchange of messages between WIA Headquar-
ters and ARRL Headquarters concerning rela-
tions between the two societies, arrangements for 
contests, etc. Absolutely no third-party personal 
traffic is permitted, however. 

Rest of the World. In general, traffic is pro-
hibited with amateur stations in the rest of the 
world, not through reluctance on the part of the 
U. S. Government but because of prohibitions by 
the other governments concerned. The amateur 
at the other end is commonly forbidden all traffic 
handling. Amateurs must abide by this restric-
tion and have no participation in the handling of 
third-party traffic in such cases. 

Special Inter-American Arrangement (tentative): 
One of the various regional radio conferences is 
known as the Inter-American series, including 
the American countries in this hemisphere. At the 
most recent conference, held in Washington, 
D. C., in 1949, the countries adopted a position 
looking toward the liberalization of amateur 
message-handling privileges between the various 
countries. This textual agreement is not yet in 
effect inasmuch as the Washington documents 
have not yet been ratified by a sufficient number 
of participating countries, but is quoted here-
with for information. It is also to be noted that 
liberalized privileges are contemplated only when 
domestic regulations are not in conflict, which 
unfortunately they often are. 

Amateur Third-Party Messages 

The American countries, with the purpose of further im-
proving their close and friendly relations, and when their 
international legislation permits, agree to authorize ama-
teur stations in their respective countries and possessions to 
exchange internationally messages emanating from third 
parties; provided, however, that such messages shall be of 
such character that would not normally be sent by any 
other existing means of telecommunications, and on which 
no compensation may be directly or indirectly paid. 
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U. S. Regulations 
Part I— Extracts from the Communications Law 

T
HE complete text of the Communications 
Act of 1934 would occupy many pages. Only 
those parts most applicable to amateur radio 

station licensing and regulation in this country 
(with which every amateur should be familiar) 
are given. Note particularly Secs. 324, 325, and 
605 and the penalties provided in Secs. 501 and 
502. 

Be it enacted by the Senate and lieuse of Representatives of 
the United States of America in Congress assembled, 
SECTION 1. For the purpose of regulating interstate and 

foreign commerce in communication by wire and radio so as 
to make available, so far as possible, to all the people of the 
United States a rapid, efficient, nation-wide and world-wide 
wire and radio communication service with adequate facili-
ties at reasonable charges, for the purpose of the national 
defense, for the purpose of promoting safety of life and prop-
erty through the use of wire and radio communication, and 
for the purpose of securing a more effective execution of this 
policy by centralizing authority heretofore granted by law 
to several agencies and by granting additional authority 
with respect to interstate and foreign commerce in wire and 
radio communication, there is hereby created a commission 
to be known as the " Federal Communications Commis-
sion," which shall be constituted as hereinafter provided, 
and which shall execute and enforce the provisions of this 
Act. 
SEC. 2. (a) The provisions of this Act shall apply to all 

interstate and foreign communication by wire or radio and 
all interstate and foreign transmission of energy by radio, 
which originates and/or is received within the United 
States, and to all persons engaged within the United States 
in such communication or such transmission of energy by 
radio, and to the licensing and regulating of all radio sta-
tions as hereinafter provided; but it shall not apply to 
persons engaged in wire or radio communication or trans-
mission in the Philippine Islands or the Canal Zone, or to 
wire or radio communication or transmission wholly within 
the Philippine Islands or the Canal Zone. . . . 

Szc. 4. (a) The Federal Communications Commission 
(in this Act referred to as the " Commission") shall be 
composed of seven commissioners appointed by the Presi-
dent, by and with the advice and consent of the Senate, one 
of whom the President shall designate as chairman. 
Seem« 301. It is the purpose of this Act, among other 

things, to maintain the control of the United States over all 
the channels of interstate and foreign radio transmission; 
and to provide for the use of such channels, but not the 
ownership thereof, by persons for limited periods of time, 
under licenses granted by Federal authority, and no such 
license shall be construed to create any right, beyond the 
terms, conditions, and periods of the license. No person shall 
use or operate any apparatus for the transmission of energy 
or communications or signals by radio . . . except under 
and in accordance with this Act and with a license in that 
behalf granted under the provisions of this Act. 

Sze. 303. Except as otherwise provided in this Act, the 
Commission from time to time, as public convenience, in-
terest, or necessity requires, shall — 

(a) Cloudy radio stations; 
(b) Prescribe the nature of the service to be rendered. .. . 
(c) Assign frequencies. . . . 
(d) Determine the location of stations. . . . 
(e) Regulate the kind of apparatus to be used with re-

spect to its external effects and the purity and sharpness 
of the emissions from each station and from the apparatus 
therein; 

(0 Make such regulations not inconsistent with law as it 
may deem necessary to prevent interference between sta-
tions and to carry out the provisions of this Act. . . . 

(g) Study new uses for radio, provide for experimental 
uses of frequencies, and generally encourage the larger and 
more effective use of radio in the public interest; . . . 

(j) Have authority to make general rules and regula-
tions requiring stations to keep such records as it may 
deem desirable. . . . 

(1) Have authority to prescribe the qualifications of 
station operators. . . . 

(m) ( 1) Have authority to suspend the license of any 
operator upon proof sufficient to satisfy the Commission 
that the licensee — (A) has violated any provision of any 
Act, treaty, or convention binding on the United States, 
which the Commission is authorized to administer, or any 
regulation made by the Commission under any such Act, 
treaty, or convention; or (B) has failed to carry out a lawful 
order of the master or person lawfully in charge of the ships 
or aircraft on which he is employed; or (C) has willfully 
damaged or permitted radio apparatus or installations to 
be damaged; or (D) has transmitted superfluous radio 
communications or signals or communications containing 
profane or obscene words, language, or meaning, or has 
knowingly transmitted — 

(1) false or deceptive signals or communications; or 
(2) a call signal or letter which has not been assigned by 

proper authority to the station he is operating; or (E) has 
willfully or maliciously interfered with any other radio com-
munications or signals; or (F) has obtained or attempted to 
obtain, or has assisted another to obtain or attempt to ob-
tain. an operator's license by fraudulent means. 

(2) No order of suspension of any operator's license shall 
take effect until fifteen days' notice in writing thereof, 
stating the cause for the proposed suspension, has been given 
to the operator licensee who may make written application 
to the Commission at any time within said fifteen days for 
a hearing upon such order. . . . 

(n) llave authority to inspect all radio installations. . . . 
(o) llave authority to designate call letters of all stations. 
(p) llave authority to cause to be published such call 

letters. . . . 
(q) Have authority to require the painting and/or il-

lumination of radio towers if and when in its judgment such 
towers constitute, or there is a reasonable possibility that 
they may constitute, a menace to air navigation. 

(r) Make rules and regulations necessary to carry out 
the provisions of this Act, or any international radio or 
wire communications treaty or convention. . . 

Sze. 309. (a) If upon examination of any application for 
a station license or for the renewal or modification of a 
station license the Commission shall determine that public 
interest, convenience, or necessity would be served by the 
granting thereof, it shall authorize the issuance, renewal, 
or modification thereof in accordance with said finding. . . . 
SEC. 318. The actual operation of all transmitting ap-

paratus in any radio station for which a station license is 
required by this Act shall be carried on only by a person 
holding an operator's license issued hereunder. No person 
shall operate any such apparatus in such station except 
under and in accordance with an operator's license issued 
to him by the Commission. . . . 
SEC. 321. . . . (b) All radio stations, including Govern-

ment stations and stations on board foreign vessels when 
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within the territorial waters of the United States, shall give 
absolute priority to radio communications or signals relating 
to ships in distress; shall cease all sending on frequencies 
which will interfere with hearing a radio communication or 
signal of distress, and, except when engaged in answering or 
aiding the ship in distress. shall refrain from sending any 
radio communications or signals until there is assurance 
that no interference will be caused with the radio communi-
cations or signals relating thereto, and shall assist the vessel 
in distress, so far as possible, by complying with its instruc-
tions. 
SEC. 324. In all circumstances, except in case of radio 

communications or signals relating to vessels in distress, all 
radio stations, including those owned and operated by the 
United States, shall use the minimum amount of power 
necessary to carry out the communication desired. 

Sec. 325. (a) No person within the jurisdiction of the 
United States shall knowingly utter or transmit, or cause to 
be uttered or transmitted, any false or fraudulent signal of 
distress, or communication relating thereto, nor shall any 
broadcasting station rebroadcast the program or any part 
thereof of another broadcasting station without the express 
authority of the originating station. 
SEC. 501. Any person who willfully and knowingly does 

or causes or suffers to be done any act, matter, or thing, in 
this Act geohibited or declared to be unlawful, or who will-
fully and knowingly omits or fails to do any act, matter, or 
thing in this Act required to be done, or wdlfully and know-
ingly causes or suffers such omission or failure, shall, upon 
conviction thereof, be punished for such offense, for which 
no penalty (other than a forfeiture) is provided herein, by a 
fine of not more than $10,000 or by imprisonment for a term 
of not more than two years, or both. 

Sec. 502. Any person who willfully and knowingly violates 
any rule, regulation, restriction, or condition made or im-
posed by the Commission under authority of this Act, or 
any rule, regulation, restr;ction, or condition made or im-
posed by any international radio or wire communications 
treaty or convention, or regulations annexed thereto, to 

which the United States is or may hereafter become a party, 
shall, in addition to any other penalties provided by law, he 
punished, upon conviction thereof, by a fine of not inure 
than $500 for each and every day during which such offense 
occurs. 

Sec. 605. No person receiving or assisting in receiving, or 
transmitting, or assisting in transmitting, any interstate or 

foreign communication by wire or radio shall divulge or 
publish the existence, contents, substance, purport, effect 
or meaning thereof, except through authorized channels of 
transmission or reception, to any person other than the 
addressee, his agent, or attorney, or to a person employed or 
authorized to forward such communication to its destina-
tion, or to proper accounting or distributing officers of the 
various communicating centers over which the communica-
tion may be passed, or to the master of a ship under whom he 
is serving, or in response to a subpoena issued by a court of 
competent jurisdiction, or on demand of other lawful au-
thority; and no person not being authorized by the sender 
shall intercept any communication and divulge or publish 
the existence, contents, substance, purport, effect, or mean-
ing of such intercepted communication to any person; and 
no person not being entitled thereto shall receive or assist in 
receiving any interstate or foreign communication by wire 
or radio and use the same or any information therein con-
tained for his own benefit or for the benefit of another not 
entitled thereto; and no person having received such inter-
cepted communication or having become acquainted with 
the contents, substance, purport, effect, or meaning of the 
saine or any part thereof, knowing that such information 
was so obtained, shall divulge or publish the existence, con-
tents, substance, purport, effect, or meaning of the same or 
any part thereof, or use the same or any information therein 
contained for his own benefit or for the benefit of another 
not entitled thereto: Provided, That this section shall not 
apply to the receiving, divulging, publishing, or utilizing 
the contenta of any radio communication broadcast, or 
transmitted by amateurs or others for the use of the general 
public, or relating to ships in distress. 
SEC. 606. . . . (c) Upon proclamation by the President 

that there exists war or a threat of war or a state of public 
peril or disaster or other national emergency, or in order to 
preserve the neutrality of the United States, the President 
may suspend or amend, for such time as he may see fit, the 
rules and regulations applicable to any or all stations within 
the jurisdiction of the United States as prescribed by the 
Commission, and may cause the closing of any station for 
radio communication and the removal therefrom of its ap-
paratus and equipment, or he may authorize the use or con-
trol of any such station and/or its apparatus and equipment 
by any department of the Government under such regula-
tions as he may prescribe, upon just compensation to the 
owners. 

Part II— United States Amateur Regulations 
Pursuant to the basic communications IzoA, 

general regulations for amateurs have been 
drafted by the Federal Communications Com-
mission. 

Every amateur should be thoroughly familiar 
with these regulations and their effect, although, 
of course, it is not necessary to know the exaci 
wording from memory. 

RULES GOVERNING AMATEUR RADIO SERVICE 

§ 12.0. Basis and Purpose. The rules and regulations in 
this part are designed to provide an Amateur Radio Service 
having a fundamental purpose as expressed in the following 
principles: 

(a) Recognition and enhancement of the value of the ama-
teur service to the public as a voluntary noncommercial 
communication service, particularly with respect to pro-
viding emergency communications. (b) Continuation and 
extension of the amateur's proven ability to contribute to 
the advancement of the radio art. 

(c) Encouragement and improvement of the amateur 
radio service through rules which provide for advancing 
skills in both the communication and technical phases of 
the art. 

(d) Expansion of the existing reservoir within the ama-
teur radio service of trained operators, technicians, and 
electronics experts. 

(e) Continuation and extension of the amateur's unique 
ability to enhance international good will. 

DEFINITIONS 

§ 12.1. Amateur Service. The term " amateur service" 
means a radio service carried on by amateur stations. 

§ 12.2. Amateur operator. The terni " amateur operator" 
means a person interested in radio technique solely with a 
personal aim and without pecuniary interest, holding a 
valid license issued by the Federal Communications Com-
mission authorizing him to operate licensed amateur 
stations. 
§ 12.3. Amateur station. The term " amateur station" 

means a station used by an amateur operator, and it em-
braces all radio transmitting apparatus at a particular 
location used for amateur service and operated under a 
.ingle instrument of authorization. 
§ 12.4. Amateur portable station. The term " amateur 

portable station" means an amateur station that is so con-
structed that it may conveniently be moved about from 
place to place for communication, but which is not oper-
ated while in motion. 
§ 12.5. Amateur mobile station. The term " amateur 

mobile station" means an amateur station that is so con-
structed that it may conveniently be transferred to or from 
a mobile unit or from one such unit to another, and is ordi-
narily used while such mobile unit is in motion. 
§ 12.6. Amateur radio communication. The term "ama-

teur radio communication" means radio communication 
between amateur stations solely with a personal aim and 
without pecuniary interest. 
§ 12.7. Remote control. The term " remote control" 

as applied to the Amateur Radio Service, means control 
of transmitting equipment of an amateur station from an 
operating position other than one at which the transmitter 
is in view and immediately accessible; except that, direct 
mechanical control or direct electrical control by wired 
connections of an amateur transmitter, from a point lo-
cated on board any aircraft, vessel or vehicle on which such 
transmitter is located shall not be considered remote con-
trol within the meaning of this definition. 
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§ 12.9. Antenna structure defined. The term " antenna 

structure" includes the radiating system and its supporting 
structures. 
§ 12.10. Aircraft landing area defined. An aircraft land-

ing area means any locality, either on land or water, in-
cluding airports and intermediate landing fields, which is 
used, or approved for use, for landing and take-off of air-
craft whether or not facilities are provided for the shelter, 
servicing, or repair of aircraft, or for the receiving or dis-
charging of passengers or cargo. 

AMATEUR OPERATORS 
LICENSES — PRIVILEGES 

§ 12.20. Classes of Amateur Operator Licenses. 
Amateur Extra Class. 
Advanced Class 1  (Previously Class A) 
General Class (Previously Class B) 
Conditional Class (Previously Class C) 
Technician Class. 
Novice Class. 
§ 12.21. Eligibility for license. Persons are eligible to 

apply for the various classes of amateur operator licenses 
as follows: 

(a) Amateur Extra Class. Any citizen of the United 
States who either ( 1) at any time prior to receipt of his ap-
plication by the Commission has held for a period of two 
years or more a valid amateur operator license issued by 
the Federal Communications Commission, excluding li-
censes of the Novice and Technician Classes, or (2) sub-
mits evidence of having held a valid amateur radio station 
or operator license issued by any agency of the United 
States Government during or prior to April, 1917. 

(b) Advanced Class. Any citizen of the United States 
who at any time prior to receipt of his application by the 
Commission, has held for a period of a year or more an 
amateur operator license issued by the Federal Communi-
cation» Commission, excluding licenses of the Novice and 
Technician Classes. New Advanced Class amateur oper-
ator licensee will not be issued after December 31, 1952. 
However, Advanced Class (or Class A) licensee may con-
tinue to be renewed as set forth in Section 12.27. 

(c) General Class. Any citizen of the United States. 
(d) Conditional Class. Any citizen of the United States 

whose actual residence and amateur station location are 
more than 125 miles air line distant from the nearest loca-
tion at which examinations are held at intervals or not 
more than 3 months for General Class amateur operator li-
cense; or who is shown by physician's certificate to be un-
able to appear for examination because of protracted 
disability; or who is shown by certificate of the command-
ing officer to be in the armed forces of the United States 
at an Army, Navy, Air Force or Coast Guard station and, 
for that reason, to be unable to appear for examination at 
the time and place designated by the Commission. 

(e) Technician Class. Any citizen of the United States. 
(f) Novice Class. Any citizen of the United States except 

a former holder of an amateur license of any class issued by 
any agency of the United States government, military or 
civilian. 
§ 12.22. Application for amateur operator license. The 

application for any new amateur operator license, including 
application for any change in operating privileges, shall be 
submitted in person or by mail to the district field office of 
the Commission at which the applicant desires his applica-
tion to be considered and acted upon, which office will 
make the final arrangements for conducting any required 
examination. If the application is for a license which is 
obtained upon successful completion of an examination by 
volunteer examiners under the special provisions of Sec-
tion 12.44(c), the application shall be submitted to the dis-
trict field office which supplied the examination material. 
Applications for renewal or modification of license, or for 
duplicate license, when no change in operating privileges 
is involved, shall be filed directly with the Commission at 
its Washington 25, D. C. office. 
§ 12.23. Classes and privileges of amateur operator 

licenses. 
Amateur Extra Class. AR authorized amateur privileges 

including such additional privileges in both communication 

1 This class of license Is the same as the Class A with change 
of name only. It (and the Class A) may be renewed as long 
as the holder to whom it was issued meets the renewal require-
ments current at the ime renewal is applied for. New Advanced 
Class (or Class A) amateur operator licenses will not be issued 
after December 31, 1952. 

and technical phases of the art which the Commission may 
consider as appropriately limited to holders of this class of 
license. 

Advanced Class. All amateur privileges except those 
which may be reserved to holders of the Amateur Extra 
Class license. 

General and Conditional Classes. All authorized amateur 
privileges except the use of radiotelephony on the fre-
quency banda 3800 to 4000 kilocycles, and 14200 to 14300 
kilocycles, and except those which may be reserved to hold-
ers of the Amateur Extra Class license. 

Technician Class. All authorized amateur privileges in 
the amateur frequency bands above 220 megacycles. 

Novice Class. Those amateur privileges as designated 
and limited as follows: 

(1) The d.c. plate power input to the vacuum tube or 
tubes supplying power to the antenna shall not exceed 
75 watts. 

(2) Only the following frequency bands and types of 
emission may be used, and the emissions of the transmitter 
must be crystal-controlled: 

(i) 3700 to 3750 kilocycles, radiotelegraphy using only 
type Al emission in accordance with the geographical 
restrictions set forth in Section 12.111 (a) (2) (i). 

(ii) 26.960 to 27.230 Mc., radiotelegraphy using only 
type Al emission. 

(iii) 145 to 147 megacycles, radiotelegraphy or radio-
telephony using any type of emission except pulsed emis-
sions and type B emission. 
§ 12.25. Availability of operator license. The original 

operator license of each operator shall be kept in the per-
sonal possession of the operator while operating an amateur 
station. When operating an amateur station at a fixed lo-
cation, however, the license may be posted in a conspic-
uous place in the room occupied by the operator. The 
license shall be available for inspection by any authorized 
government official whenever the operator is operating an 
amateur station and at other times upon request made by 
an authorized representative of the Commission, except 
when such license has been filed with application for 
modification or renewal thereof, or has been mutilated, 
lost, or destroyed, and application has been made for a 
duplicate license in accordance with section 12.26. No rec-
ognition shall be accorded to any photocopy of an operator 
license; however, nothing in this section shall be con-
strued to prohibit the photocopying for other purposes 
of any amateur radio operator license. 
§ 12.26. Duplicate license. Any licensee applying for 

a duplicate license to replace an original which has been 
lost, mutilated, or destroyed, shall submit with the applica-
tion the mutilated license or a statement setting forth the 
facts regarding the manner in which the original license 
was lost or destroyed. If, subsequent to receipt by the 
licensee of the duplicate license, the original license is 
found, either the duplicate or the original license shall be 
returned immediately to the Commission. 
§ 12.27. Renewal of amateur operator license.* (a) An 

amateur operator license, except the Novice Class, may be 
renewed upon proper application in which it is stated that 
the applicant has lawfully accumulated, at an amateur 
station licensed by the Commission, a minimum total of 
either 2 hours operating time during the last three months 
or 5 hours operating tomme during the last 12 months of the 
license term. Such operating time, for the purpose of re-
newal, shall be counted as the total of all that time between 
the entries in the station log showing the beginning and 
end of transmissions as required in Section 12.136(a), both 
during single transmissions and during a sequence of tram-
missions. The application shall, in addition to the foregoing, 
include a statement that the applicant can send by hand 
key, i.e., straight key or any other type of hand operated 
key such as a semi-automatic or electronic key, and re-
ceive by ear, in plain language, messages in the Interna-
tional Morse Code at a speed of not less than that which is 
required in qualifying for an original license of the class 
being renewed. 

1. By order dated and effective November 13, 1950 and 
amended December 18, 1951, Commission temporarily waived 
to a limited extent the requirement that all applications for the 
renewal of an amateur operator license shall be accompanied by 
a showing that the applicant actually operated an amateur radio 
station or stations in the manner and upon the occasions or for 
the period of time specified in 1 12.27. in cases where it is shown 
that the applicant was unable to conduct such operation because 
he was on active duty In the armed forces of the United States. 
This order is applicable to all amateur operator licenses which 
expire during the period January 1, 1951, to December 31, 1952. 
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(b) The Novice Class license will not be renewed. 
(c) The applicant shall qualify for a new license by exam-

ination if the requirements of this section are not fulfilled. 
(d) The renewal application shall be accompanied by 

the applicant's amateur operator license, and also by his 
amateur station license if he holds one. 

(e) Application for renewal of an amateur operator 
license may be filed not earlier than 120 days prior to the 
date of expiration and not later than a period of grace of 
one year after such date of expiration. During this one 
year period of grace an expired license is not valid. A re-
newed license issued upon the basis of an application filed 
during the grace period will be dated currently and will 
not be back-dated to the date of expiration of the license 
being renewed. 

(f) Renewal applications shall be governed by appli-
cable rules in force on the date when application is filed. 
§ 12.28. Who may operate an amateur station. An ama-

teur radio station may be operated only by a person hold-
ing a valid amateur operator license. Such station may be 
operated by the licensee only in the manner and to the 
extent provided in his amateur operator license. Persons 
other than the station licensee, when operating such sta-
tion, may operate it only to the extent and in the manner 
authorized to the licensee of the station and not exceeding 
the operating authority of such person's own amateur oper-
ator license. When an amateur station is used for telephony, 
the station licensee may permit any person to transmit by 
voice, provided during such transmission call signs are an-
nounced as prescribed by Section 12.82 and a duly licensed 
amateur operator maintains actual control over the emis-
sions, including turning the carrier on and off for each trans-
mission and signing the station off after communication 
with each station has been completed. 
§ 12.29. License term. Amateur operator licenses are 

[normally valid for a period of 5 years from the date of 
issuance of a new or renewed license, except the Novice 
Class which is normally valid for a period of 1 year from 
the date of issuance. Modified and duplicate licenses shall 
bear the same date of expiration as the licenses for which 
they are modifications or duplicates. 
§ 12.30. Order of suspension. No order of suspension 

of any operator's license shall take effect until 15 das' 
notice in writing thereof, stating the cause for the pro-
posed suspension, has been given to the operator licensee 
who may make written application to the Commission at 
any time within said 15 days for a hearing upon such 
order. The notice to the operator licensee shall not be 
effective until actually received by him, and from that 
time he shall have 15 days in which to mail the said appli-
cation. In the event that physical conditions prevent mail-
ing of the application at the expiration of the 15-day period, 
the application shall then be mailed as soon as possible 
thereafter, accompanied by a satisfactory explanation of 
the delay. Upon receipt by the Commission of such appli-
cation for hearing, said order of suspension shall be held 
in abeyance until the conclusion of the hearing which shall 
be conducted under such rules as the Commission shall 
deem appropriate. Upon the conclusion of said hearing 
the Commission may affirm, modify, or revoke said order 
of suspension. 
§ 12.31. Proceedings. Proceedings for the suspension 

of an operator's license shall in all cases be initiated by the 
entry of an order of suspension. Respondent will be given 
notice thereof together with notice of his right to be heard 
and to contest the proceeding. The effective date of the 
suspension will not be specified in the original order but 
will be fixed by subsequent motion of the Commission in 
accordance with the conditions specified above. Notice of 
the effective date of suspension will be given respondent, 
who shall send his operator license to the office of the Com-
mission in Washington, D. C., on or before the said effec-
tive date, or, if the effective date has passed at the time 
notice is received, the license shall be sent to the Com-
mission forthwith. 

EXAMINATIONS 

§ 12.41. When examination is required. Examination 
is required for the issuance of a new amateur operator 
license, and for a change in class of operating privileges. 
Credit may be given, however, for certain elements of ex-
amination as provided in Section 12.46. 
§ 12.42. Examination elements. Examinations for ama-

teur operator privileges will comprise one or more of the 
following examination elements: 

Element 1(A) — Beginner's code test. Code test at five (5) 
w.p.m. 
Element 1(13) — General code test. Code test at thirteen 

(13) w.p.m. 
Element 1(C) — Expert's code test. Code test at twenty 

(20) w.p.m. 
Element 2 — Basic amateur practice. Amateur radio 

operation and apparatus, including radiotelephone and 
radiotelegraph. 
Element 3(A) — Basic law. Rules and regulations essen-

tial to beginners' operation, including sufficient elementary 
radio theory for the understanding of those rules. 
Element 3(B) — General regulations. Provisions of 

treaties, statutes, and rules and regulations affecting all 
amateur stations and operators. 
Element 4(A) — Advanced radiotelephone. Technical, 

operational and other matter specifically applicable to the 
operation of amateur radiotelephone stations. 
Element 4(B) — Advanced amateur practice. Advanced 

radio theory and operation as applicable to modern ama-
teur techniques, including, but not limited to, radioteleph-
ony, radiotelegraphy, and transmissions of enemy for 
measurements and observations applied to propagation, 
for the radio control of remote objects and for similar 
experimental purposes. 
§ 12.43. Examination requirements. Applicants for origi-

nal licenses will be required to pass examinations as follows: 
(a) Amateur extra class: Elements 1(C), 2, 3(B) and 

4(B). 
(b) Advanced class: Elements 1(B), 2, 3(B) and 4(A). 
(c) General class: Elements 1(13), 2 and 3(B). 
(d) Conditional class: Elements 1(B), 2 and 3(B). 
(e) Technician class: Elements 1(A), 2 and 3(B). 
(f) Novice class: Elements 1(A) and 3(A). 
§ 12.44. Manner of conducting examinations. (a) The 

examinations for all classes of amateur operator licenses, 
except Conditional Class, will be conducted by an author-
ized Commission employee or representative at locations 
and at times specified by the Commission. The exatnina-
tions for Conditional Class, as well as Technician and 
Novice Class licenses, may be conducted in accordance 
with the provisions of paragraph (c) of this section under 
one or more of the following conditions: 

(1) If the applicant's actual residence and proposed 
amateur station location are more than 125 miles air-
line distance from the nearest location at which exam-
inations are conducted by an authorized Commission 
employee or representative at intervals of not more than 
3 months for amateur operator licenses; or 

(2) If the applicant is shown by physician's certificate 
to be unable to appear for examination because of pro-
tracted disability; or 

(3) If the applicant is shown by certificate of the com-
manding officer to be in the armed forces of the United 
States at an Army, Navy, Air Force, or Coast Guard 
station and, for that reason, to be unable to appear for 
examination at the time and place designated by the 
Commission. 
(b) A holder of a Conditional, Technician or Novice 

Class license obtained on the basis of an examination 
under the provisions of paragraph (c) of this section is not 
required to be reexamined when changing residence and 
station location to within a regular examination area, nor 
when a new examination location is established within 125 
miles of such licensee's residence and station location. 

(c) Each examination for Conditional Class license, or 
for Technician, or Novice Class license under special con-
ditions set forth in paragraph (a) of this section, shall be 
conducted and supervised by not more than two volunteer 
examiners, whom the Commission may designate or permit 
the applicant to select (not more than one examiner for 
the code teat and not more than one examiner for the com-
plete written examination). In the event the examiner 
for the code test is selected by the applicant, such exam-
iner shall be the holder of an Extra Class, Advanced 
Class, or General Class of amateur operator license or shall 
have held, within the 5 years prior to the date of the ex-
amination, a commercial radiotelegraph operator license 
issued by the Commission or within that time shall have 
been employed in the service of the United States as the 
operator of a manually operated radiotelegraph station. 
The examiner for the written test shall be at least 21 years 
of age. 
§ 12.45. Additional examination for holders of Condi-



U. S. REGULATIONS 69 

tional Class Operator licenses. The Cominission may re-
quire a licensee holding a Conditional Class of operator 
license to appear for a General Class license examination 
at a location designated by the Commission. If the licensee 
fails to appear for the General Class examination when 
directed to do so, or fails to pass such examination, the 
Conditional Class operator license previously issued shall 
be subject to cancellation and, upon cancellation, a new 
license will not be issued for the Conditional Class priv-
ileges. 

Whenever the holder of a Conditional Class amateur op-
erator license is required by the Commission to restrict the 
operation of his amateur station in accordance with the pro-
visions of Sections 12.152, 12.153 and 12.154 of this part, 
the necessity for those restrictions shall be considered suf-
ficient grounds to require the holder of the Conditional 
Clase license to appear for the General Class examination. 
§ 12.46. Examination credit. An applicant for a higher 

class of amateur operator license who holds a valid ama-
teur operator license issued upon the basis of an examina-
tion by the Commission will be required to pass only those 
elements of the higher class examination that were not 
included in the examination for the amateur license held 
when such application was filed. However, credit will not 
be allowed for licenses issued on the basis of an examina-
tion given under the provisions of Section 12.44(c). 
An applicant for Amateur Advanced Class operator 

license will be given credit for examination element 4(A) 
if within 2 years prior to the receipt of his application by 
the Commission he held Class A privileges or an Advanced 
Class license. 
An applicant for any class of amateur operator license, 

except the Extra Class, will be given credit for the tele-
graph code element if within 5 years prior to the receipt 
of his application by the Commission he held a commercial 
radiotelegraph first or second class operator license issued 
by the Federal Communications Commission. 
An applicant for Amateur Extra Class operator license 

will be given credit for examination elements 1(C) and 
4(11) if he so requests and submits evidence of having 
held a valid amateur radio station or operator license 
issued by any agency of the United States Government 
during or prior to April, 1917, and qualifies for or currently 
holds a valid amateur operator license of the General or 
Advanced Class. 
No examination credit, except as herein provided, shall 

be allowed on the basis of holding or having held any 
amateur or commercial operator license. 
§ 12.47. Examination procedure. All written portions 

of the examinations for amateur operator privileges shall 
be completed by the applicant in legible handwriting or 
hand printing, and diagrams shall be drawn by hand, by 
means of either pen and ink or pencil. Whenever the appli-
cant's signature is required, his normal signature shall be 
used. Applicants unable to comply with these requirements, 
because of physical disability, may dictate their answers 
to the examination questions and the receiving code test 
and if unable to draw required diagrams, may dictate a 
detailed description essentially equivalent. If the examina-
tion or any part thereof is dictated, the examiner shall 
certify the nature of the applicant's disability and the 
name and address of the person(s) taking and transcribing 
the applicant's dictation. 
§ 12.48. Grading. Code testa are graded as " passed" 

or " failed," separately for sending and receiving tests. 
Failure to pass the required code teat for either sending or 
receiving will terminate the examination. 

Seventy-four percent is the passing grade for written 
examinations. For the purpose of grading, all elements, 
other than elements 4(A) and 4(B), required in qualifying 
for a particular license will be considered a single examina-
tion, and elements 4(A) and 4(B), will be considered as 
separate examinations. 
§ 12.49. Eligibility for re-examination. An applicant who 

fails examination for amateur operator privileges may not 
take another examination for such privileges within 30 
days, except that this limitation shall not apply to an ex-
amination for a General Class license following an ex-
amination for a Conditional Class license. 
§ 12.50. Code test procedure. The code teat required of 

an applicant for amateur radio operator license, in accord-
ance with the provisions of Sections 12.42 and 12.43, shall 
determine the applicant's ability to transmit by hand key 
(straight key, or if supplied by the applicant, any other 

type of hand operated key such as a semi-automatic or 
electronic key) and to receive by ear, in plain language, 
messages in the International Morse Code at not leas than 
the prescribed speed, free from omission or other error for 
a continuous period of at least 1 minute during a test 
period of 5 minutes, counting five characters to the word, 
each numeral or punctuation mark counting as two char-
acters. 

AMATEUR RADIO STATIONS 

LICENSES 

§ 12.60. Limitation on antenna structures.— (a) No 
new antenna structure shall be erected for use by any sta-
tion in the Amateur Radio Service, and no change shall 
be made in any existing antenna structure used or intended 
to be used by any station in the Amateur Radio Service 
so as to increase its over-all height above ground level, 
without prior approval by the Commission, in any case 
when either ( 1) the antenna structure proposed to be erected 
will exceed an over-all height of 170 feet above ground 
level, except in the case where the antenna is mounted 
on top of an existing man-made structure and does not in-
crease the over-all height of such man-made structure by 
more than 20 feet, or (2) the antenna structure proposed 
to be erected will exceed an over-all height of one foot 
above the established elevation of any landing area for 
each 200 feet of distance, or fraction thereof, from the near-
est boundary of such landing area, except in the case where 
the antenna structure does not exceed 20 feet above the 
ground or is mounted on top of an existing man-made 
structure or natural formation and does not increase the 
over-all height of such man-made structure or natural 
formation by more than 20 feet as a result of such mount-
ing. Application for Commission approval, when such 
approval is required, shall be submitted on FCC Form 
No. 401-A, in triplicate. 

(b) In cases where FCC Form No. 401-A is required 
to be filed, further details as to whether an aeronautical 
study and/or obstruction marking may be required, and 
specifications for obstruction marking when required, may 
be obtained from Part 17 of this Chapter, " Rules Con-
cerning the Construction, Marketing, and Lighting of 
Antenna Towers and Supporting Structures". Information 
regarding requirements as to inspection of obstruction 
marking, recording of information regarding such inspec-
tion, and maintenance of antenna structures is also con-
tained in Part 17. 
§ 12.61. Eligibility for amateur station license. A license 

for an amateur station will be issued in response to proper 
application therefor to a licensed amateur operator who 
has made a satisfactory showing of control of the trans-
mitting station for which license is desired and of control 
of the specific premises upon which all of the station ap-
paratus is to be located, at a designated fixed location. An 
amateur station license may be issued to an individual, not 
a licensed amateur operator (other than an alien or a repre-
sentative of an alien or of a foreign government), who is in 
charge of a proposed amateur station located in approved 
public quarters and established for training purposes in 
connection with the armed forces of the United States, but 
not operated by the United States Government. 
§ 12.62. Eligibility of corporations or organizations to 

hold license. An amateur station license will not be burned 
to a school, company, corporation, association, or other 
organization, nor for its use except that in the case of a 
bona fide amateur radio organization or society a station 
license may be issued to a licensed amateur operator, other 
than the holder of a Novice Class license, as trustee for 
such society. 
§ 12.63. Application for amateur station license. (a) 

Each application for an amateur station license shall com-
ply with the Commission's Rules and Regulations and shall 
be made in writing, subscribed and verified on FCC Form 
610 (application for amateur operator and/or station li-
cense). FCC Form 602 should he used where the applicant 
is in charge of a proposed amateur station located in ap-
proved public quarters and established for training pur-
poses in connection with the armed forces of the United 
States, but not operated by the United States Government. 

(b) One application and all papers incorporated therein 
and made a part thereof shall be submitted for each ama-
teur station license. If the application is for station license 
only, it shall be filed directly with the Commission at its 
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Washington 25, D. C. office. If the application also con-
tains application for any class of amateur operator license, 
it shall be filed in accordance with the provisions of Sec-
tion 12.22. 
§ 12.64. Location of Station. (a) Every amateur station 

shall have a fixed transmitter location. Only one fixed trans-
mitter location will be authorized and will be designated 
on the license for each amateur station, except that when 
remote control is authorized, the location of the remote 
control position as well as the location of the remotely-
controlled transmitter shall be considered as fixed trans-
mitter locations and will be so designated on the station 
license. Unless remote control of the transmitting apparatus 
is authorized, such apparatus shall be operated only by a 
duly licensed amateur radio operator present at the loca-
tion of such apparatus. 

(b) Authority for operation of an amateur station 
with the licensed operator on duty at a specific remote 
control point in lieu of the remote transmitter location 
may be granted upon filing an application for a modified 
station license on FCC Form No. 610 or FCC Form No. 
602, as appropriate, and provided that the following con-
ditions are Inet: 

(1) The remote control point as well as the remotely-
controlled transmitter, shall be located on premises con-
trolled by the licensee. 

(2) The remotely-controlled transmitter shall be so 
installed and protected that it is inaccessible to other than 
duly authorized persons. 

(3) In addition to the requirements of section 12.68 
a photocopy of the amateur station license shall be posted 
in a conspicuous place at the location of the remotely-
controlled transmitter. 

(4) Means shall be provided at the control point to 
yenta the continuous monitoring of the emissions of the 
remotely-controlled transmitter, and it shall be contin-
uously monitored when in operation. 

(5) Means shall be provided at the remote control 
point itntnediately to suspend the radiation of the trans-
mitter when there is any deviation from the terms of the 
station license or from the Rules Governing Amateur Radio 
Service. 

(6) In the event that operation of an amateur trans-
mitter from a remote control point by radio is desired, an 
application for a modified station license on FCC Form No. 
610 or FCC Form No. 602, as appropriate. should be sub-
mitted with a letter requesting authority to operate in 
suelt a manner stating that the controlling transmitter 
at the remote location will operate within amateur fre-
quency bands 420 megacycles or higher and that there 
will be full compliance with section 12.64(b), subparagraphs 
(I) through (5). Supplemental statements and diagrams 
should accompany the application and show how radio 
remote control will be accomplished and what means 
will lie employed to prevent unauthorized operation of the 
transmitter by signals ot lwr than those from the controlling 
unit. There should be included eomplete data on control 
channels, relays and functions of each, directional antenna 
design for the transmitter and receiver in the control 
circuit, and means employed for turning on and off the 
main transmitter from the remote control location. 

(c) An amateur transmitter may be operated from a re-
mote control point in lieu of the remote transmitter loca-
tion without special authorization by the Commission 
when there is direct mechanical control or direct electrical 
control by wired connections of the transmitter from a 
point located in the sanie or closely adjoining building 
or structure provided there is full compliance with the 
conditions set forth in the section 12.64 (b), subparagraphs 
(1) through (5). 
§ 12.65. License Period. The license for an amateur 

station is normally valid for a period of 5 years from the 
date of issuance of a new or renewed license, except that 
an amateur station license issued to the holder of a Novice 
Class amateur operator license is normally valid for a 
period of 1 year from the date of issuance. Any modified 
or duplicate license shall bear the same expiration date 
as the license for which it is a modification or duplicate. 
§ 12.66. Authorized apparatus. An amateur station 

license authorizes the use under control of the licensee of 
all transmitting apparatus at the fixed location specified 
in the station license which is operated on any frequency 
or frequencies allocated to the aniateur service, and in 
addition authorizes the use, under control of the licensee, 

of portable and mobile transmitting apparatus operated 
at other locations. 
§ 12.67. Renewal of amateur station license. 
(a) An amateur station lirense may be renewed upon 

proper application filed not earlier than 120 days prior 
to the date of expiration and not later than a period of 
grace of one year after such date of expiration. During 
this one year period of grace an expired license is not valid. 
A renewed license issued upon the basis of an application 
filed during the grace period will be dated currently and 
will not be back-dated to the date of expiration of the li-
cense being renewed. This une year period of grace shall 
apply only to licenses expiring on or after January I, 1951. 

(b) The renewal application shall be accompanied 
by the applicant's amateur station license, and also by his 
amateur operator license if he holds one. 

(e) Renewal applications shall be governed by appli-
cable rules in force on the date when application is filed. 

12.68. Availability of station license. The original 
license of each amateur station or a photocopy thereof 
shall be posted in a conspicuous place in the room occupied 
by the licensed operator while the station is being operated 
at a fixed location or shall be kept in his personal posses-
sion. When the station is operated at other than a fixed 
location, the original station license or a photocopy thereof 
shall be kept in the personal possession of the station li-
censee (or a licensed representative) who shall be present 
at the station while it is being operated as a portable or 
mobile station. The original station license shall be avail-
able for inspection by any authorized government official 
at all times while the station is being operated and at other 
times upon request made by an authorized representative 
of the Commission, except when such license has been 
filed with application for modification or renewal thereof, 
or has been mutilated, lost, or destroyed, and application 
has been made for a duplicate license in accordance with 
section 12.26. 
§ 12.69. Revocation of station license. Whenever the C0111-

mission shall institute a revocation proceeding against 
the holder of any radio station license under section 312 (a) 
of the Conummications Act of 1934, as amended, it shall 
initiate said proceeding by serving upon said licensee an 
order of revocation effective not less than 15 days after 
written notice thereof is given the licensee. The order of 
revocation shall contain a statement of the grounds and 
reasons for such proposed revocation and a notice of the 
licensee's right to be heard by filing with the Conunission 
a written request for hearing within 15 days after receipt of 
said order. Upon filing of such written request for hearing 
by said licensee the order of revocation shall stand sus-
pended and the Commission will set a time and place for 
hearing and shall give the licensee and other interested 
parties notice thereof. If nu re, iciest for hearing on any 
order of revocation is made by the licensee against WI10111 
such an order is directed within the time hereinabove set 
forth, the order of revocation shall become final and ef-
fective, without further action of the Conimi.ion. When 
any order of revocation has become final, the person whose 
license lies been revoked shall forthwith deliver the station 
license in question to the Engineer in Charge of the dis-
trict in which the licensee resides. 
§ 12.70. Modification of station license. (a) Whenever 

the Commission shall determine that public interest, con-
venience, and necessity would be served, or any treaty 
ratified by the United States will be more fully complied 
with, by the modification of any radio station license 
either for a limited time, or for the duration of the term 
thereof, it shall issue an order for such licensee to show 
cause why such license should not be modified. 

(b) Such order to show cause shall contain a statement 
of the grounds and reasons for such proposed modification, 
and shall specify wherein the said license is required to 
be modified. It shall require the licensee against wlmin it 
is directed, to be and appear at a place and time therein 
named, in no event to be less than 30 days from the date 
of receipt of the order to show cause why the proposed 
modification should not be made and the order of modifica-
tion issued. 

(e) If the licensee against whom the order to show cause 
is directed does not appear at the time and place provided 
in said order, a final order of modifieation shall issue forth-
with. 

CALL SIGNS 

§ 12.81. Assignment of call sign. (a) The call :signs of 
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amateur stations will be assigned systematically by the 
Commission with the following exceptions: 

(1) A specific unassigned call sign may be reassigned 
to the most recent holder thereof; 

(2) A specific unassigned call sign may be assigned to a 
previous holder if not under license during the past 5 years; 

(3) A specific unassigned call sign may be assigned to 
an amateur organization in memoriam to a deceased mem-
ber and former holder thereof; 

(4) A specific call sign may be temporarily assigned to 
a station connected with an event, or events, of general 
public interest; 

(5) An unassigned " two-letter call sign" (a call sign 
having two letters following the numeral) may be assigned 
to a previous holder of a two-letter call sign the prefix of 
which consisted of not more than a single letter. 

(b) An amateur call sign will consist of a sequence of 
one or two letters, a numeral designating the call sign area, 
and two or three letters. The call sign ;trews are as follows: 
No. 

I. Maine, New Hampshire, Vermont, Massachusetts, 
Rhode Island, Connecticut. 

2. New York, New Jersey. 
3. Pennsylvania, Delaware, Maryland, District of Co-

lumbia. 
4. Virginia, North and South Carolina, Georgia, Florida, 

Alabama, Tennessee, Kentucky, Puerto Rico and Vir-
gin Islands. 

5. Mississippi, Louisiana, Arkansas, Oklahoma, Texas, 
New Mexico. 

6. California, Hawaii and Pacific possessions except 
those included in area 7. 

7. Oregon, Washington, Idaho, Montana, Wyoming, 
Arizona, Nevada, Utah, Alaska and adjacent islands. 

8. Michigan, Ohio, West Virginia. 
9. Wisconsin, Illinois, Indiana. 
0. Colorado, Nebraska, North and South Dakota, Kan-

sas, Minnesota, Iowa. Missouri. 
§ 12.82. Transmissions of call signs. (a) An operator 

of an amateur station shall transmit the call sign of the 
station called or being worked and the call sign assigned 
the station which he is operating at the beginning and end 
of each transmission and at least ones every 10 minutes 
during every transmission of more than 10 minutes' dura-
tion. In the case of stations conducting an exchange of 
several transmissions in sequence, with each transmission 
less than 3 minutes' duration, the call signs of the communi-
cating station» need be transmitted only once every 10 
minutes of operation as well as at the beginning and at 
the termination of the correspondence. 

(b) In addition to complying with the requirements 
of paragraph (a) of this section, an operator of an amateur 
station operated as a portable or mobile station using 
radiotelegraphy shall transmit immediately after the call 
sign of such station, the fraction-bar character (DN) fol-
lowed by the number of the amateur call sign area in which 
the portable or mobile amateur station is then being oper-
ated, as for example: 

Example 1. — Portable or mobile amateur station 
operating in the third amateur call sign area calls a fixed 
amateur station: W1ABC W1ABC W1ABC DE W2DEF 
DN 3 W2DEF ON 3 W2DEF DN 3 AR. 
Example 2. — Fixed amateur station answers the port-

able or mobile amateur station: W2DEF W2DEF W2DEF 
DE W1ABC K. 
Example 3. — Portable or mobile amateur station calls 

a portable or mobile amateur station: W3GHI W3GHI 
W3GHI DE W4JKL DN 4 W4JKL D/4 4 W4JKL DN 4 
AR. 
When telephony is used, the call sign of the station 

shall be preceded by the words " this ia" or the word " from" 
instead of the letters " de," followed by an announcement 
of the geographical location in which the portable or mobile 
station is being operated. 

Example 4. — Portable or mobile amateur radio-tele-
phone station operating in the third call area calla a fixed 
amateur station: W1ABC W1ABC W1ABC " this is" or 
the word " from" W2DEF W2DEF W2DEF operating 
portable (or mobile) 3 miles north of Bethesda, Md., over. 

(c) When telephony is used, the transmission of call 
signs prescribed by paragraphs (a) and (b) of this section 
may be made by the person transmitting by voice in lieu 
of a duly licensed operator provided the licensed operator 
maintains the control required by § 12.28. 

(d) When using telephony, phonetic aids to identify 
the call sign of the station may be employed. 

(e) In addition to complying with the requirements of 
paragraph (a) of this section, an operator of an amateur 
station operated as a mobile station aboard a vessel on the 
high serge, or aboard an aircraft en route on an international 
voyage, shall, when the vessel or aircraft is outside the 10 
call sign areas prescribed by the Commission in § 12.81 (b), 
comply with the following calling procedure: 

(1) Mobile operations aboard a vessel. 
I. When using telegraphy the amateur operator shall 

transmit immediately after the call sign of the station the 
fraction bar DN followed by the designator MM to indi-
cate that the station is being operated as a mobile station 
aboard a vessel. In addition, the name of the vessel and its 
approximate geographical location shall be transmitted 
at the end of each transmission immediately prior to 
signing off. If the vessel does not have a name, the number 
of the vessel shall be transmitted in lieu of the name of 
the vessel. 

ii. When using telephony the call sign of the station 
shall be preceded by the words " this is," or the word 
"from" followed by the words " maritime mobile," to indi-
cate that the station is being operated as a mobile station 
aboard a vessel. In addition the name of the vessel and its 
approximate geographical location shall be transmitted 
at the end of each transmission immediately prior to sign-
ing off. If the vessel does not have a name, the number of 
the vessel shall be transmitted in lieu of the name of the 
vessel. 

(2) Mobile operations aboard aircraft. 
i. When using telegraphy the amateur operator shall 

transmit immediately after the call sign of the station 
the fraction bar DN followed by the designator AM to 
indicate that the station is being operated as a mobile 
station aboard an aircraft. In addition, the number of the 
aircraft and ita approximate geographical location shall 
be transmitted at the end of each transmission immedi-
ately prior to signing off. 

ii. When using telephony the call sign of the station 
shall be preceded by the words " this is," or the word 
"from" followed by the words " aeronautical mobile," to 
indicate that the station is being operated as a mobile 
station aboard an aircraft. In addition, the number of the 
aircraft and its approximate geographical location shall 
be transmitted at the end of each transmission immedi-
ately prior to signing off. 

PORTABLE AND MOBILE STATIONS 

12.91. Requirements for portable and mobile operation. 
(a) Within the continental limits of the United States, 

its territories, or possessions, an amateur station may be 
operated as either a portable or a mobile station on any 
frequency authorized and available for the amateur radio 
service. Whenever portable operation is, or is likely to be, 
for an overall period in excess of 48 hours away from the 
fixed transmitter location designated in the station license, 
the licensee shall give prior written notice to the Engineer 
in Charge of the radio inspection district in which such 
portable operation is intended. This notice is required even 
though the station is, or is likely to be, operated during any 
part of this overall period at the fixed transmitter location. 
Whenever mobile operation is, or is likely to be, for a period 
in excess of 48 hours without return to the fixed transmitter 
location designated in the station license, the licensee shall 
give prior written notice to the Engineer in Charge of the 
radio inspection district in which such mobile operation is 
intended. The notice required for either portable or mobile 
operation shall state the station call sign, the name of the 
licensee, the date or dates of proposed operation and the 
contemplated portable station locations, or mobile station 
itinerary, as specifically as possible. Additional advance 
written notice shall also be given in accordance with the 
foregoing whenever such operation away from the fixed 
station location designated in the station license exceeds 
one month, and for each additional month of such operation. 

(b) Outside the continental limits of the United States, 
its territories or possessions, an amateur station may be 
operated as portable or mobile only in the amateur band 
28.0 to 29.7 Me. Within areas under the jurisdiction of a 
foreign government, operation is also limited to this band 
and then only with the permission of that government. 
Whenever such portable or mobile operation is, or is likely 
to be, for a period in excess of 48 hours away from the con-
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tinental limits of the United States, its territories, or pos-
sessions, the licensee shall give prior written notice to the 
Engineer in Charge of the radio inspection district in which 
the fixed transmitter site designated in the station license 
is located. Only one such notice shall be required during 
any continued absence from the continental limits of the 
United States, its territories, or possessions 
§ 12.93. Special provisions for non-portable stations. The 

specific provisions of these rules relative te portable sta-
tions are not applicable to a non-portable station except 
that — 

(a) An amateur station that has been moved from one 
permanent location to another permanent location may be 
operated at the latter location, in accordance with the pro-
visions governing portable stations (including notice to 
the Engineer in Charge of the district in which the station 
is located) for a period not exceeding 4 consecutive months, 
but in no event beyond the expiration date of the license, 
provided a formal application for modification of license 
to change the permanent location has been filed with the 
Commission. 

(b) The licensee of an amateur station who changes 
residence temporarily but retains a permanent residence 
associated with the fixed station location designated in the 
station license and moves his amateur station to a tempo-
rary location associated with his temporary residence, or the 
licensee-trustee for an amateur radio society which changes 
the normal location of its amateur station to a different and 
temporary location may use the station at such temporary 
location under the following conditions: 

(1) Advance notice in writing shall be given by the ama-
teur station licensee or licensee-trustee to the Commission 
in Washington, D. C., and, for each month of such opera-
tion, to the Engineer in Charge of the radio inspection dis-
trict in which the station is to be temporarily operated. 

(2) Similar notice shall be given for each change in such 
temporary location, for the return of the station to the 
former permanent location, or for the establishment of a 
new permanent location; provided that additional monthly 
notices to the Engineer in Charge shall not be required when 
such operation takes place at the fixed station location desig-
nated in the station license held by the licensee. 

(3) The notice of operation at a temporary location, as 
required under the preceding provisions of this paragraph, 
shall clearly identify the station call sign and licensee or 
licensee-trustee, shall indicate both the permanent and the 
temporary station locations, shall indicate the address at 
which the licensee or licensee-trustee can be readily reached 
during such temporary operation, and shall show the reason 
why operation at that location is considered temporary 
rather than a change of permanent location. 

(c) When the station is operated under the provisions 
of this section the calling procedure specified in § 12.82 
shall be used, including transmissions of the fractional bar 
character when telegraphy is used followed by the number 
of the amateur call sign area in which the station is being 
operated. When telephony is used, an announcement 
shall be made of the geographical location in which the 
station is being operated. 
§ 12.94. Special provisions for mobile stations aboard 

ships or aircraft. In addition to complying with all other 
applicable rules, an amateur mobile station operated on 
board a ship or aircraft must comply with all of the follow-
ing special conditions: (a) The installation and operation 
of the amateur mobile station shall be approved by the 
master of the ship or captain of the aircraft; (b) The 
amateur mobile station shall be separate from and inde-
pendent of all other radio equipment, if any, installed on 
board the same ship or aircraft; (c) The electrical installa-
tion of the amateur mobile station shall be in accord with 
the rules applicable to ships or aircraft as promulgated 
by the appropriate government agency; (d) The operation 
of the amateur mobile station shall not interfere with the 
efficient operation of any other radio equipment installed 
on board the same ship or aircraft; and (e) The amateur 
mobile station and its associated equipment, either in 
itself or in its method of operation, shall not constitute 
a hazard to the safety of life or property. 

USE OF AMATEUR STATIONS 

§ 12.101. Points of communications. An amateur sta-
tion may be used to communicate only with other amateur 
stations, except that in emergencies or for test purposes 
it may also be used temporarily for communication with 

other classes of stations licensed by the Cot lllll ission, and 
with United States Government stations. Amateur stations 
may also be used to communicate with any radio station 
other than amateur which is authorized by the Commission 
to communicate with amateur stations. Amateur stations 
may be used also for transmitting signals, or communica-
tions, or energy, te receiving apparatus for the measure-
ment of emissions, temporary observation of transmission 
phenomena, radio control of remote objects, and for sim-
ilar experimental purposes and for the purposes set forth 
in section 12.106. 
§ 12.102. No remuneration for use of station. An amateur 

station shall not be used to transmit or receive messages 
for hire, nor for communication for material compensation, 
direct or indirect, paid or promised. 
§ 12.103. Broadcasting prohibited. Subject to the pro-

visions of § 12.106, an amateur station shall not be used 
to engage in any form of broadcasting, that is, the dis-
semination of radio communications intended to be re-
ceived by the public directly or by the intermediary of 
relay stations, nor for the retransmission by automatic 
means of programs or signals emanating from any class of 
station other than amateur. The foregoing provision shall 
not be construed to prohibit amateur operators from giving 
their consent to the rebroadcast by broadcast stations of 
the transmissions of their amateur stations, provided, that 
the transmissions of the amateur stations shall not contain 
any direct or indirect reference to the rebroadcast. 
§ 12.104. Radiotelephone tests. The transmission of 

music by an amateur station is forbidden. However, single 
audio-frequency tones may be transmitted for test pur-
poses of short duration for the development and perfection 
of amateur radiotelephone equipment. 
§ 12.105. Codes and ciphers prohibited. The transmission 

by radio of messages in codea or ciphers in domestic and 
international communications to or between amateur sta-
tions is prohibited. All communications regardless of type 
or emission employed shall be in plain language except that 
generally recognized abbreviations established by regula-
tion or custom and usage are permissible as are any other 
abbreviations or signals when the intent is not to obscure 
the meaning but only to facilitate communications. 
§ 12.106. One-way communications. In addition to the 

experimental one-way transmissions permitted by § 12.101, 
the following kinds of one-way communications, addressed 
to amateur stations, are authorized and will not be con-
strued as broadcasting: 

(a) Emergency communications, including bona- fide 
emergency drill practice transmissions; 

(b) Information bulletins consisting solely of subject 
matter having direct interest to the amateur radio 
service as such; 

(c) Round-table discussions or net-type operations 
where more than two amateur stations are in com-
munication, each station taking a turn at transmit-
ting to other station(s) of the group; 
and 

(d) Code practice transmissions intended for persons 
learning or improving proficiency in the Interna-
tional Morse Code. 

ALLOCATION OF FREQUENCIES * 

§ 12.111. Frequencies and types of emission for use of 
amateur stations. (a) Subject to the limitations and restric-
tions set forth herein and in § 12.114 of these rules, the fol-
lowing frequency bands and types of emissions are allocated 
and available for amateur station operation as follows: 

(1) 1800 to 2000 and 2006 to 2050 kc. Use of this band 
by amateur radio stations is restricted as follows: 

(i) 1800 to 2000 kc. Use of this band is on a shared basis 
with the Loran system of radio navigation. In any 
particular area the Loran system of radio navigation 
operates either on 1850 or 1950 kc., the band occu-
pied being 1800-1900 or 1900-2000 kc. The amateur 
service may use in any area whichever bands, 180°-
1825 and 1875-1900 kc., or 1900-1925 and 1975-
2000 kc., are not required for Loran in that area, in 
accordance with the following limitations and con-
ditions: 
(a) Mississippi River to East Coast U. S. (except 

Florida and states bordering Gull of Mexico): 

The assignment and use of all frequencies below 25 Mc. 
contained in these regulations are subject to change in accord-
ance with the Commission's final report of allocations below 26 
Mc., In Docket Proceedings No. 6651. 
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1800 to 1825 kc. and 1875 to 1900 kc., using 
type Al or A3 emission. Power input to the 
plate-circuit of the tube or tubes supplying 
power to the antenna shall not exceed 500 watts 
day, 200 watts night. 

( 6) Mississippi River to West Coast U. S. (except 
states bordering Gulf of Mexico): 1900 to 1925 
kc. and 1975 to 2000 kc., using type Al or A3 
emission. Power input to the plate circuit of 
the tube or tubes supplying power to the antenna 
shall not exceed 500 watts day, 200 watts night, 
except in the State of Washington where day-
time power is limited to 200 watts and night-
time power to 50 watts. 

(c) Florida and states bordering Gulf of Mexico: 
1800 to 1825 kc. and 1875 to 1900 kc., using type 
Al or A3 emission. Power input to the plate cir-
cuit of the tube or tubes supplying power to the 
antenna shall not exceed 200 watts day, no opera-
tion at night. 

(d) Puerto Rico and Virgin Islands 1900 to 1925 kc. 
and 1975 to 2000 kc., using type Al or A3 emis-
sion. Power input to the plate circuit of the tube 
or tubes supplying power to the antenna shall not 
exceed 500 watts day, 50 watts night. 

(e) Hawaiian Islands: 1900 to 1925 kc., and 1975 to 
2000 kc., using type Al or A3 emission. Power in-
put to the plate circuit of the tube or tubes sup-
plying power to the antenna shall not exceed 500 
watts day, 200 watts night. 

( f) The use of these frequencies by stations in the 
Amateur Service shall not cause harmful interfer-
ence to the Loran system of radio navigation. If 
an amateur station causes such interference, the 
station licensee shall, as directed by the Commis-
sion, immediately cease operation on the frequen-
cies involved. 

(g) The use of these frequencies by the Amateur 
Service shall not be a bar to expansion of the 
radio navigation ( Loran) service, and such use, 
and the limitations and conditions of such use as 
set forth in this subparagraph, shall be considered 
temporary in the sense that they shall remain 
subject to cancellation or to revision, in whole or 
in part, without hearing, whenever the Commis-
sion shall deem such cancellation or revision to be 
necessary or desirable in the light of the priority 
within this band of the Loran system of radio 
navigation. 

2006 to 2050 kc. Not available for use. 
(2) 3500 to 4000 ke. Use of this band is restricted to 

amateur radio stations as follows: 
(i) 3500 to 4000 ke. using type Al emission, to those 

stations located within the continental limite of the 
United States, the Territories of Alaska and Hawaii, 
Puerto Rico, the Virgin Islands and all United States 
possessions lying west of the Territory of Hawaii to 170° 
west longitude. 

(ii) 3800 to 4000 ke. using type A3 emission and, on fre-
quencies 3800 to 3850 kc. using narrow band frequency 
or phase modulation for radiotelephony, to those stations 
located within the continental limits of the United States, 
the Territories of Alaska and Hawaii, Puerto Rico, the 
Virgin Islands and all United States possessions lying 
west of the Territory of Hawaii to 170° west longitude, 
subject to the further restriction that type A3 emission, 
or narrow band frequency or phase modulation for radio-
telephony, may be used only by an amateur station which 
is licensed to an amateur operator holding an Amateur 
Extra Class or Advanced Class license and then only 
when operated and controlled by an amateur operator hold-
ing an Amateur Extra Class or Advanced Class license. 
(3) 7000 to 7300 kc., using type Al emission. 
(4) 14,000 to 14,400 kc., using type Al emission and, on 

frequencies 14,200 to 14,300 kc., type A3 emission and, on 

EDITOR'S NOTE: The types of emission referred to In the 
amateur rules are as follows: 
Type AS — Steady. unmodulated, pure carrier. 
Type Al — Telegraphy on pure continuous waves. 
Type A2 — Amplitude tone-modulated telegraphy. 
Type A3 — Amplitude-modulated telephony. 
Type A4 — Facsimile. 
Type AS — Television. 
The foregoing assume modulation or possible keying in ampli-

tude only. There is as yet no extension of this list to embrace 
frequency-modulated transmissions, which are separately 
mentioned in the rules. 

frequencies 14,200 to 14,250 kc., using narrow band fre-
quency or phase modulation for radiotelephony, subject to 
the restriction that type A3 emission, or narrow band fre-
quency or phase modulation for radiotelephony, may be 
used only by an amateur station which is licensed to an ama-
teur operator holding an Amateur Extra Class or Advanced 
Clase license and then only when operated and controlled 
by an amateur operator holding an Amateur Extra Class or 
Advanced Class license. 

(5) 26.960 to 27.230 Mc. using AS, Al, A2, A3, and A4 
emission and also special emission for frequency modulation 
(radiotelephone transmissions and radiotelegraph transmis-
sions employing carrier shift or other frequency modulation 
techniques), subject to such interference as may result from 
the emissions of industrial, scientific and medical devices 
within 160 ke. of the frequency 27.120 Mc. 

(6) 28.0 to 29.7 Mc. using type Al emission and, on fre-
quencies 28.5 to 29.7 Mc. using type A3 emission and nar-
row band frequency or phase modulation for radiotelephony 
and, on frequencies 29.0 to 29.7, using special emission for 
frequency modulation (radiotelephone transmissions and 
radiotelegraph transmissions employing carrier shift or 
other frequency modulation techniques). 

(7) 50.0 to 54.0 Mc. using types Al, A2, A3, and A4 
emission and narrow band frequency or phase modulation 
for radiotelephony and, on frequencies 52.5 to 54.0 Mc. 
special emission for frequency modulation (radiotelephone 
transmissions and radiotelegraph transmissions employing 
carrier shift or other frequency modulation techniques). 

(8) 144 to 148 Mc., using types AS, Al, A2, A3, and A4 
emission and special emission for frequency modulation 
(radiotelephone transmissions and radiotelegraph trans-
missions employing carrier shift or other frequency modula-
tion techniques). 

(9) 220 to 225 Me.t, using types AO, Al, A2, A3, and A4 
emission and special emission for frequency modulation 
(radiotelephone transmissions and radiotelegraph trans-
inissions employing carrier shift or other frequency modula-
tion techniques), provided that until January 1, 1952, if 
this band is required for distance measuring equipment at 
certain United States gateways and Canadian border loca-
tions, amateurs within interference range of those gateways 
and locations shall, after publication by the Commission of 
an order designating the areas involved, cease to use this 
band, but shall be entitled in lieu thereof to use the band 
235 to 240 Mc. 

(10) 235 to 240 Mc., using types AS, Al, A2, A3 and A4 
emission and special emission for frequency modulation 
(radiotelephone transmissions and radiotelegraph trans-
missions employing carrier shift or other frequency modula-
tion techniques) until January I, 1952, provided that com-
mencing with June 9, 1948, this band may be used only as a 
substitute for the band 220-225 Mc. in those cases in which 
the band 220-225 Mc. may not be used, as provided in sub-
paragraph (9) of this paragraph. 

(11) 420 to 450 Me., using types AS, Al, A2, A3, A4 and 
AS emissions and special emissions for frequency modula-
tion (radiotelephone transmissions and radiotelegraph 
transmissions employing carrier shift or other frequency 
modulation techniques). Peak antenna power shall not 
exceed 50 watts in order to minimize interference to aircraft 
altimeters temporarily allocated to this band. 

(12) 1215 to 1300 Mc. using types AS, Al, A2, A3, A4 
and A5 emission and special emission for frequency modula-
tion (radiotelephone transmissions and radiotelegraph 
transmissions employing carrier shift or other frequency 
modulation techniques) 

(13) 2300 to 2450 Mc., 3300 to 3500 Mc., 5650 to 5925 
Mc. 10,000 to 10,500 Mc., 21,000 to 22,000 Mc., and any 
frequency or frequencies above 30,000 Mc., using on these 
frequencies types AS, Al, A2, A3, A4, A5 emission and 
special emission for frequency modulation (radio-telephone 
transmissions and radiotelegraph transmissions employing 
carrier shift or other frequency modulation techniques), and 
pulse emission. Operations in the frequency bands 2300 to 
2450 Mc. and 5650 to 5925 Mc. are subject to such interfer-
ence between 2400 and 2450 Me. and between 5775 and 
5925 Mc., respectively, as may result from emissions of in-
dustrial, scientific and medical devices on the frequencies 
2450 and 5850 Mc., respectively. 

t In an area bounded by parallels 31°53' and 33°24' north. 
and longitudes 105°40' and 106°40' west, this band is not avail-
able between 5 Lm. and 6 p.m. local time Monday through 
Friday, except in event of civil defense emergency, because of 
military development work at White Sands. N. M. 
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§ 12.113. Individual frequency not specified. Transmis-

sions by an amateur station may be on any frequency within 
any authorized amateur band. Sideband frequencies result-
ing from keying or modulating a carrier wave shall be con-
fined within the authorized amateur band. 
§ 12.114 Types of emission. (a) Type AO emission, where 

not specifically designated in the bands listed in § 12.111, 
may be used for short periods of time when required for 
authorized remote control purposes or for experimental 
purposes. However, these limitations do not apply where 
type AO emission is specifically designated. 
( b) [ Deleted] 
(e) The use of narrow band frequency or phase modula-

tion is subject to the conditions that the bandwidth of the 
modulated carrier shall not exceed the bandwidth occupied 
by an amplitude-modulated carrier of the same audio char-
acteristics, and that the purity and stability of such emis-
sions shall be maintained in accordance with the require-
ments of § 12.133. 

EQUIPMENT AND OPERATION 

§ 12.131. Maximum authorised power. Except on frequen-
cies within the band 420-450 Mc. (where peak antenna 
power shall not exceed 50 watts), each amateur transmitter 
'nay be operated with a power input not exceeding 1 kilo-
watt to the plate circuit of the final amplifier stage of an 
aniplifier-oscillator transmitter or to the plate circuit of an 
oscillator transmitter. An amateur transmitter operating 
with a power input exceeding 900 watts to the plate circuit 
shall provide means for accurately measuring the plate 
power input to the vacuum tube or tubes supplying power 
to the antenna. 
§ 12.132. Power supply to transmitter. The licensee of an 

amateur station using frequencies below 144 Mc. shall use 
adequately filtered direct-current plate power supply for the 
transmitting equipment to minimize modulation from this 
source. 

§ 12.133. Purity and stability of emissions. Spurious radia-
tion from an amateur station being operated with a carrier 
frequency below 144 Me. shall be reduced or eliminated in 
accordance with good engineering practice. This spurious 
radiation shall not be of sufficient intensity to cause inter-
ference in receiving equipment of good engineering design 
including adequate selectivity characteristics, which is tuned 
to a frequency or frequencies outside the frequency band 
of emission normally required for the type of emission being 
employed by the amateur station. In the case of A3 emis-
sion, the amateur transmitter shall not be modulated to the 
extent that interfering spurious radiation occurs, and in no 
ease shall the emitted carrier wave be amplitude-modulated 
in excess of 100 per cent. Means shall be employed to insure 
that the transmitter is not modulated in excess of its modu-
lation capability for proper technical operation. For the 
purposes of this section a spurious radiation is any radiation 
f r  a transmitter which is outside the frequency band of 
emission normal for the type of transmission employed, in-
cluding any component whose frequency is an integral 
multiple or submultiple of the carrier frequency (harmonics 
and subharmonies), spurious modulation products, key 
clicks and other transient effects, and parasitic oscillations. 
When using amplitude modulation on frequencies below 
144 Mc., simultaneous frequency modulation is not per-
mitted and when using frequency modulation on frequen-
cies below 144 Mc. simultaneous amplitude modulation is 
not. permitted. The frequency of the emitted carrier wave 
shall be as constant as the state of the art permits. 
§ 12.134. Modulation of carrier wave. Except for brief 

tests or adjustments and except for operation in the band 
26.960 to 27.230 megacycles, an amateur radiotelephone 
station shall not emit a carrier wave on frequencies below 
144 megacycles unless modulated for the purpose of coin-

nication. 
§ 12.135. Frequency measurement and regular check. The 

licensee of an amateur station shall provide for measure-
ment of the emitted carrier frequency or frequencies and 
shall establish procedure for making such measurement 
regularly. The measurement of the emitted carrier fre-
quency or frequencies shall be made by means independent 
of the means used to control the radio frequency or fre-
quencies generated by the transmitting apparatus and shall 
be of sufficient accuracy to assure operation within the 
amateur frequency band used. 
§ 12.136. Logs. Each licensee of an amateur station shall 

keep an accurate log of station operation, including the fol-
lowing: 

(a) The date and time of each transmission. (The date 
need only be entered once for each day's operation. The ex-
pression " time of each transmission" means the time of 
making a call and need not be repeated during the sequence 
of communication which immediately follows; however, an 
entry shall be made in the log when signing off so as to show 
the period during which communication was carried on.) 

(b) The signature of each licensed operator who manipu-
lates the key of a radiotelegraph transmitter or the signature 
of each licensed operator who operates a transmitter of any 
other type and the name of any person not holding an ama-
teur operator license who transmits by voice over a radio-
telephone transmitter. The signature of the operator need 
only be entered once in the log, in those cases when all trans-
missions are made by or under the supervision of the signa-
tory operator, provided a statement to that effect aleo is 
entered. The signature of any other operator who operated 
the station shall be entered in the proper space for that 
operator's transmission. 

(c) Call sign of the station called. (This entry need not 
be repeated for calls made to the same station during any 
sequence of communication, provided the time of signing off 
is given.) 

(d) The input power to the oscillator, or to the final 
amplifier stage where an oscillator-amplifier transmitter is 
employed. (This need be entered only once, provided the 
input power is not changed.) 

(e) The frequency band used. (This information need be 
entered only once in the log for all transmission until there 
is a change in frequency to another amateur band.) 

(f) The type of emission used. (This need be entered only 
once until there is a change in the type of emission.) 

(g) The location of the station (or the approximate 
geographical location of a mobile station) at the time of 
each transmission. (This need be entered only once provided 
the location of the station is not changed. However, suitable 
entry shall be made in the log upon changing the location. 
Where operating at other than a fixed location, the type and 
identity of the vehicle or other mobile unit in which the 
station is operated shall be shown.) 

(h) The message traffic handled. (If record communica-
tions are handled in regular message form, a copy of each 
message sent and received shall be entered in the log or re-
tained on file at the station for at least 1 year.) 
§ 12.137. Retention of logs. The log shall be preserved for a 

period of at least 1 year following the last date of entry. 
The copies of record communications and station log re-
quired by section 12.136 shall be available for inspection by 
authorized representatives of the Commission. 

SPECIAL CONDITIONS 

§ 12.151. Additional conditions to be observed by licensee. 
In all respects not specifically covered by these regulations 
each amateur station shall be operated in accordance with 
good engineering and good amateur practice. 
§ 12.152. Restricted operation. (a) If the operation of an 

amateur station causes general interference to the reception' 
of transmissions from stations operating in the domestic 
broadcast service when receivers of good engineering design 
including adequate selectivity characteristics are used to 
receive such transmissions and this fact is made known to 
the amateur station licensee, the amateur station shall not 
be operated during the hours from 8 P.54, to 10:30 P.M., 
local time, and on Sunday for the additional period from 
10:30 A.m. until 1 P.M., local time, upon the frequency or 
frequencies used when the interference is created. (b) In 
general, such steps as may be necessary to minimize inter-
ference to stations operating in other services niay be re-
quired after investigation by the Commission. 
§ 12.153. Second notice of same violation. In every case 

where an amateur station licensee is cited within a period of 
twelve consecutive months for the second violation of the 
provisions of sections 12.111, 12.113, 12.114, 12.132, or 
12.133, the station licensee, if directed to do so by the Com-
mission, shall not operate the station and shall not permit it 
to be operated from 6 P.M. to 10:30 P.M., local time, until 
written notice has been received authorizing the resumption 
of full-time operation. This notice will not be issued until the 
licensee has reported on the results of tests which he has 
conducted with at least two other amateur stations at hours 
other than 6 p.m. to 10:30 P.NI, local time. Such tests are to 
be made for the specific purposes of aiding the licensee in 
determining whether the emissions of the station are in ac-
cordance with the Commission's rules. The licensee . hall 
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report to the Commission the observations made by the 
cooperating amateur licensees in relation to the reported 
violations. This report shall include a statement as to the 
corrective measures taken to insure compliance with the 
rules. 
§ 12.154. Third notice of some violation. In every case 

where an amateur station licensee is cited within a period of 
twelve consecutive months for the third violation of sections 
12.111, 12.113, 12.114, 12.132 or 12.133, the station licensee, 
if directed by the Commission, shall not operate the station 
and shall not permit it to be operated from 8 A.M. to 12 
midnight, local time, except for the purposes of transmitting 
a pre-arranged test to be observed by a monitoring station 
of the Commission to be designated in each particular case. 
The station shall not be permitted to resume operation 
during these hours until the licensee is authorized by the 
Commission, following the teat, to resume full-time opera-
tion. The resulta of the teat and the licensee's record shall be 
considered in determining the advisability of suspending the 
operator license or revoking the station license, or both. 
§ 12.155. Antwers to notices of violations. Any licensee 

receiving official notice of a violation of the terms of the 
Communications Act of 1934, as amended, any legislative 
act, Executive order, treaty to which the United States is a 
party, or the Rules and Regulations of the Federal Com-
munications Commission, shall, within 3 days from such 
receipt, send a written answer, direct to the office of the 
Commission originating the official notice: Provided, how-
ever, that if an answer cannot be sent nor an acknowledg-
ment made within such 3-day period by reason of illness or 
other unavoidable circumstances, acknowledgment and 
answer shall be made at the earliest practicable date with a 
satisfactory explanation of the delay. The answer to each 
notice shall be complete in itself and shall not be abbrevi-
ated by reference to other communications or answers to 
other notices. If the notice relates to some violation that 
may be due to the physical or electrical characteristics of 
transmitting apparatus, the answer shall state fully what 
steps, if any, are taken to prevent future violations, and if 
any new apparatus is to be installed, the date such ap-
paratus was ordered, the name of the manufacturer, and 
promised date of delivery. If the notice of violation relates 
to some lack of attention or improper operation of the trans-
mitter, the name of the operator in charge shall be given. 
§ 12.156. Operation in emergencies. In the event of wide-

spread emergency conditions affecting domestic communi-
cation facilities, the Commission may confer with repre-
sentatives of the amateur service and others, and if deemed 
advisable, declare that a state of general communications 
emergency exista, designating the area or areas concerned 
(normally not exceeding 1,000 miles from center of the af-
fected area), whereupon it shall be incumbent upon each 
amateur station in such area or areas to observe the follow-
ing restrictions for the duration of such emergency: 

(a) Transmissions, other than those relating to relief 
work or other emergency service, such as amateur station 
networks can provide, shall not be made within the 1750-
2050-kc. or 3500-4000-kc. bands. Incidental calling, testing 
and working, including casual conversation or remarks not 
pertinent or necessary to constructive handling of the 
emergency situation, shall be prohibited. 

(b) Frequencies within the bands 2025-2050 ke., 3500-

3525 kc. and 3975-4000 kc. shall be reserved for emergency 
calling channels, for initial calla from isolated stations or 
first calls concerning very important emergency relief mat-
ters or arrangements. All stations having occasion to use 
such channels shall change, as quickly as possible, to other 
frequencies for carrying on their communications. 

(c) A 5-minute listening period for the first 5 minutes of 
each hour shall be uniformly observed for initial calls of 
major importance, both in the designated emergency calling 
channels and throughout the 1750-2050-kc. and 3500-4000-
kc: bands. Only stations isolated or engaged in handling 
official traffic of the highest priority may continue with 
transmissions in these listening periods. No replies to calla 
or resumption of routine traffic shall be made in the 5-minute 
listening periods. 

(d) The C0111111i88i011 may designate certain amateur 
stations to assist in promulgation of its emergency an-
nouncement, to police the 1750-2050-kc. and 3500-4000-kc. 
bands and to warn non-complying stations observed to be 
operating therein. The operators of these observing stations 
shall report fully to the Commission the identity of any 
stations failing to comply, after notice, with any of the 
pertinent provisions of this section. Such designated stations 
will act in an advisory capacity when able to provide in-
formation on emergency circuits. Their policing authority 
shall be limited to the transmission of information from 
responsible official sources, and full reporta of non-compli-
ance which may serve as a basis for investigation and action 
under section 502 of the Communications Act. Such policing 
authority shall apply only to the 1750-2050-kc. and 3500-
4000-kc. bands. Individual policing transmissions shall refer 
to this section of the rules by number (12.156) and shall 
specify briefly and concisely the date of the Commission's 
declaration and the area and nature of the emergency. 
Policing observer stations shall not enter into discussions 
with other stations beyond the furnishing of essential facts 
relative to the emergency. 

(e) The special conditions imposed under the section will 
cease to apply only after the Commission shall have de-
clared such emergency to be terminated. 
§ 12.157. Obscenity, indecency, profanity. No licensed 

radio operator or other person shall transmit communica-
tions containing obscene, indecent, or profane words, lan-
guage, or meaning. 
§ 12.158. False signals. No licensed radio operator shall 

transmit false or deceptive signals or communications by 
radio, or any call letter or signal which has not been assigned 
by proper authority to the radio station he is operating. 
§ 12.159. Unidentified communications. No licensed radio 

operator shall transmit unidentified radio communications 
or signals. 
§ 12.160. Interference. No licensed radio operator shall 

willfully or maliciously interfere with or cause interference 
to any radio communication or signal. 
§ 12.161. Damage to apparatus. No licensed radio operator 

shall willfully damage, or cause or permit to be damaged, 
any radio apparatus or installation in any licensed radio 
station. 
§ 12.162. Fraudulent licenses. No licensed radio operator 

or other person shall obtain or attemot to obtain, or assist 
another to obtain or attempt to obtain, an operator license 
by fraudulent means. 



F.C.C. PUBLIC NOTICE 
RADIOCOMMUNICArION 

BETWEEN AMATEUR STATIONS 
OF DIFFERENT COUNTRIES 

Communications between amateur radio 
stations licensed by the Federal Communi-
cations Commission and foreign amateur 
stations are permissible subject to the 
limitations of Section 1 of Article 42 of the 
Radio Regulations Annexed to the Inter-
national Telecommunications Convention 
(Atlantic City, 1947), Section 1 of this 
article provides as follows: 

Radio communications between 
amateur stations of different coun-
tries shall be forbidden if the ad-
ministration of one of the countries 
concerned has notified that it ob-
jects to such radiocommunications. 

According to information obtained by 
the Commission from the Department of 
State, to and including October 13, 1950, 
certain foreign countries object to the ex-
change, internationally, of amateur radio 
communications and others impose specific 
limitations upon such communications. 
The names of the countries forbidding ex-
change, internationally, of amateur com-
munications and countries imposing re-
strictions on such exchange, together with 
the terms of the restrictions, are herein-
after set forth. 

ADMINISTRATIONS WHICH 
FORBID RADIO COMMUNICA-
TIONS BETWEEN THEIR 
AMATEUR STATIONS AND 
AMATEUR STATIONS IN 
OTHER COUNTRIES: 

Indonesia, Japan (excluding ama-
teur stations of Allied Occupation 
Forces as authorized by the Su-
preme Commander, Allied Powers). 

ADMINISTRATIONS WHICH 
FORBID ALL AMATEUR RA-
DIO OPERATION: 

Indo-China, Iran, Lebanon, Neth-
erlands Antilles, Thailand. 

THE FOLLOWING ADMINIS-
TRATIONS HAVE PLACED 
THE SPECIAL RESTRIC-
TIONS NOTED ON AMATEUR 
RADIO COMMUNICATIONS: 

Australia (Commonwealth of): 
Amateur stations in Australia are 
authorized to conduct radiocom-
munications for purely experimen-
tal purposes with amateur stations 
in other countries and the adminis-
trations of which permit such radio-
communications. 

Austria: The reception of foreign 
amateur station transmissions is 
permitted, but transmissions by 
Austrian amateur stations are 
strictly forbidden by the Allied con-
trol authorities in Austria. 

Accordingly, United States amateur 
licensees are warned that international 
communications are limited by treaty as 
indicated above. The foregoing does not 
in any way modify and should not be con-
fused with the provisions of Section 2 of 
Article 42 of the International Radio 
Regulations (Atlantic City, 1947) which 
prohibits the use of amateur stations for 
transmitting international communica-
tions on behalf of third parties except 
when permitted by special arrangements 
between the countries concerned. 

This Notice supersedes and cancels Pub-
lic Notices of October 12, 1949 (Mimeo. 
No. 41636) and November 4, 1949 (Mimeo. 
No. 42642). 

December 21, 1950 
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To ecense _Manual readers 

who are not ARRL members . . • 

For nearly forty years the American Radio Relay League has been 
the organized body of amateur radio, its representative in this 

country and abroad, its champion against attack by other interests, 

its leader in technical progress, its center of operating activities. 

Poi« de .deseme 
ARRL is an organization that does 

things. The League protects amateur 

interests in domestic legislation and 

regulations and at international con-

ferences. It stages annual operating 

events such as the Sweepstakes, 

Field Day and DX contests; offers 

appointments such as Official Experi-

mental Station, Emergency Coordi-

nator, and Official Bulletin Station; 

and issues awards for achievement in 

operating skill such as Worked-All-

States, DX Century Club, and Code 

Proficiency. 

It handles foreign QSL cards for you, 

answers your technical and regula-

tory questions, provides you or your 

clubs with training aids and oper-

ating literature — to name just a few 

of its many services. 

As an ARRL member, you will be 

posted on amateur affairs. QST will 

be delivered to your door each 

month, chock full of the latest news 

of ham doings, not to mention a 

wealth of technical and construc-

tional material on amateur gear. 

We need you in this big organiza-

tion of radio amateurs. You need the 

League and its services to get the 

most out of your amateur activities. 

A bona-fide interest in amateur radio 

is the only essential requirement for 

membership, but full voting member-

ship is granted only to licensed 

amateurs of the United States and 

Canada. 

An application blank for League 

membership and QST subscription 

is printed on the following page. 

ghe American Radio Relay League, Inc. 
Headquarters: WEST HARTFORD, CONNECTICUT, U. S. A. 

• • 
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cipplicalion jot ..MentetAbcp 

AMERICAN RADIO RELAY LEAGUE 
Administrative Headquarters: West Hartford, Conn., U. S. A. 

 19  

AMERICAN RADIO RELAY LEAGUE, 
West Hartford, Conn., U. S. A. 

Being genuinely interested in Amateur Radio, I 
hereby apply for membership in the American Radio 
Relay League, and enclose $4.00* in payment of one 
year's dues, $2.00 of which is for a subscription to QST 
for the same period. [Subscription to "QST" alone can-
not be entered for one year for $2.00, since membership 

and subscription are inseparable.] Please begin my sub-
scription with the issue. 

The call of my station is  

The class of my operator's license is  

I belong to the following radio societies  

Send my Certificate of Membership D or Membership 
Card El (Indicate which) to the address below: 

Name  

I a fide ¡ no ere.i in Amateur radio is the only essential require-
mew bug full voting membership is granted only to Hemmed radio 
amateurs of the United States and Canada. Therefore, if you have 

a license, please be sure to indicate it above. 

[ s$4.00 in the United States and Possessions; 1 

$4.25, U. S. funds, in Canada; $5.00, 

U. S. funds, in all other countries. 

Printed in U. S. A. 
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PRESENT CALL AREA BOUNDARIES 
AND PREFIXES, US. AND CANADA 



ALL THROUGH THE YEARS .... 

ltia9evta 
Viet961,t4 

1945 ONE OF THE FASTEST GROWING 
ELECTRONIC DISTRIBUTORS IN AMERICA 

ALLIANCE • AMPEREX • ARRL • ASTATIC • ASTRON • B & Vi 

BIRNBACH • BOGEN • BLILEY 

CRONAME 

EVEREADY 

1947 

BURGESS • CHATHAM • CLAROSTA 

EICO • EIMAC • ELECTRO-VOICE ERIE • ESICC 

Vietevreet 

1948 
FEDERAL • G. E. • GON-SET • GREENLEE • HARVEY-WELL: 

HALLDORSON HYTRON • I. C. A. • J. F. D. • E. F. JOHNSON • KESTER 

1950 
LITTLEFUSE • LYSCO • MASCO • PIONEER • RADIO RECEPTOR RAYTHEON 

R. M. E. • SANGAMO UTAH . WELLER 1951 
ONE OF AMERICA'S GREAT RADIO STORES 

CORP. 
SUPPLY 
RADIO 111952 

WORKSHOP 



AVAILABLE ON ALL 

THE AMATEUR PO-

LICE • FIRE • AIR-
CRAFT • MARINE HF 

BANDS INCLUDING 

FM OR AM 

ONE OF AMERICA'S GREAT RADIO STOF.ES 

SONAR!, 
MIGHTY MIDGETS 

GIVE YOU 

"BIG RIG" PERFORMANCE! 
NEW Sonar v.h.f. RCVR SR-9 

It has everything! Size that's a surprise — 
4 9/16" liili.7,. 3/16" wide, 11/16" deep. 
Sensitivity that's sensational — better than 
.5. microvolt, 05er.all. Not a converter, not 
a monitor. it's a (:1/NIPLETE 9-tube 5.11.1. 
superhet with built-in automatic noise Ii III 
iter, iliti nuit at u, I precision slide rule dial, 
voltage regulated oscillator. Extremely go4 
signal to noise ratio. 2, 6 or 10 in.. all 141111-
menial fremn•ncies, AM and I'M. t;li \ li 

1 OURS — QI ICE! 

complete with tubes 
INCLUDING PLUGS AND DASH BRACKETS COLUMN 
MOUNTING BRACKET $3.00 EXTRA 

NEW Sonar v.h.f. Xmk MB-26 

The sure, absolutely SIRE ..h.f. perform-
ance you must have! Razor sharp, Xtal 
controlled 6 w. signal. Screw driver ad-
justed tuning control. Power consumption 
no more than your ear's bright lights! 6 
standard low cost tubes, built-in antenna 
relay system, power filter netv.ork. Plus: 
tit-everywhere size. Only 61¡" high, 7" u itie, 
574" deep! For 8 Mc. or 21 Mc. oNertone 
crystal. SEE IT! SIZE IT UP! Y01. • I.I. 
SAY IT'S TERRIFIC. 

complete with tubes '72 
l'S-117 fixed stationpower-lapil,. For 
I I": N., 60i• ele,. De;iser..1.1 7, s :it II/ II 
ma., 0.1 . at t o.. Complete NS II 
,tainlby - s. itch and a.e. aoxiliar. 
equipinen• outlet. 

$30-00 

$ 2. NEI 
45 

MODELS FOR ALL 
SERVICES IN AM OR 

FM— COMMERCIAL 

AND AMATEUR 

eleille%%Nites, INCLUDES SET OF WALL BRACKETS OR 
SET OF TABLE-TOP BRACKETS, SPECIFY. 

SR-9 vhf RCVR and MB-26 vhf XMTR 
AVAILABLE ON THESE FREQUENCIES 

27 mc to 30 mc 72 mc to 76 roc * 
30 mc to 40 mc' 108 mc to 132 mc 
40 mc to 50 mc* 143.8 mc to 149 mc 
50 mc to 54 mc 152 mc to 163 roc' 

'FM or AM • 

WRITE NIAGARA FOR COMPLETE LI1ERATURE. Prices subject to change without notice. 

- RADIO 
SUPPLY 
CORP. 

#1 

\t 
NIAGARA'S 
GUARANTEE 
OF SATISFACTION • 

All items order. 
cd must meet' 
with full appro-
val or your , 
, ritoney back,' 
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HENRY RADIO 

offers YOU: 

LOW PRICES: you can't be my at wholesale prices. 

FAST SERVICE: You get fast service. I have big stocks of Collins, National 
Hallicra fters, Hammarlund, RA1E, Johnson, Harvey- Wells, Lysco, Gonset, 
Morrow, Mallard, Eldico, Master Mobile, Hy-Lite, all other receivers, tran-
mitters, parts at towest prices. 

BIG TRADES: I want trade-ins. I trade big. Tell me what you veant—what you have to trade. Get my offer s 

. I pay cash for receivers and transmitters 

too. 

TIME PA YMENTS: Get what you want and pay b y the month . I give you 
better terms because I finance all terms myself. Write for details. 

SATISFACTION: Try any communicationt s receiver ten days 

-.....if you return 

it your only cost is shipping charg es. I wan you to be satisfied. Ask any ham 
about Henry Radio. 

PERSONAL ATTENTION: You get personal attention. Bob Henry, %RA 

, 

runs the Butler store. Ted Henry, W6UOLI, runs the Los Angeles e. 

Henry can be reached nearly 24 hours a day, 7days a week. Write, phone, wire or visit either store. Send us your orders stor Bob 

and inquiries. Export inquiries 

solicited too. 

tieçs:ZZ 

Butl er 1, Missouri HENR 
Phone' 395 Y RADIO STORES Los ANGELES 64 1124 0 Olympic Blvd. 

BRodshaw 2-2917 

"LARGEST DISTRIBUTORS OF SHORT WAVE RECEIVERS" 
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Hellivoiters IIlock-Long Main Mont 1, Ch cog, IR hallicrafters 
e guide/14mi Radio 

"Calling All Novices.., for the Merit Awards!" 

5-76— 

Thousands of Novices have written us that they 
are well on their way "working all states" 
in liallicrafters 1951-1952 Merit Awards 
competition. We welcome all Novices 
to this program—it's not too late to start 
if you have been delaying it. 
Write now for rules and regulations. 

5-76—The Outstanding "Set of the Year-1951" 

New double conversion set, with 50 kc 2nd i-f 
to give more usable selectivity than the 
best crystal. 500 cycle selectivity at 6db down-
3ke selectivity at 60 db down— 
with selectivity control in sharpest of five 
positions. 2 microvolt average sensitivity 
with 1/2 watt output. One r-f, twaconversion 
and two i-f stages. Giant 4-in. "S" meter. 
Calibrated electrical handspread. 
Range 538-1580 lie. 1.72-32 Mc in 4 hands. 
9 tubes plus rectifier. $169.50 

\NLD'S LEADING MANUFACTURER OF PRECISION RADIO AND TELEVISION • CHICAGO 24, ILLINOIS 
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Subraco 
Lysco 
Mognecorder 
Hallicrafters 
Guardian 
Cardwell 
Eimac 
Hickok 
Burgess 
Collins 
IRC 

Meissner 
Oh mite 
National 
Raytheon 
Universal 
Taylor 
Songamo 
Ward Leonard 
Mallory 
H & H 
Belden 
Hammorlund 
G. E. 
C-D 
Brush 
Asiatic 
Hytron 
Johnson 
Millen 
RCA 
Shure 
Thordarson 
UTC 
Clarostat 
Browning 
Mueller 
Rider 
Simpson 
Bogen 
Bliley 
Amphenol 
B & W 
Amperite 
Aerovox 
Advance 
Stancor 
Triplett 
Centralab 
Gam matron 
ESICO 
Dumont 
Dialco 
Coto 
Cetron 
Birnbach 
AIR 
Arrow 
H & K 
Kato 
Link 
Pyrex 
Sigma 
Trimm 
Turner 
Kwikheat 
Kesler 

HARVEY 
HAS WHAT? 

arvey has everything 
you need to get started 

except the license. That includes years of experience in radio, 
and the combined experience of the six hams on our sales staff. 
Six hams, cm =  

every one of them having a hand in picking the ham items we 
stock, making sure they are suitable, even the best, for ham 
needs. Six hams, who always have a moment to discuss your 
problems over the counter or by letter or phone. 

= 
CM 

the friendly, reliable service you expect from 
another ham. 

a complete stock of everything the ham needs. 

an organization geared to ship your order 
immediately. 

So . . . whether you are going on the air with a factory-built job, 
which we can sell you ... or building your own from scratch, with 
Harvey parts and tubes . . . you can be sure you'll find all your 
needs filled promptly by a phone call, a letter, or a personal 
visit to our store just a block from Times Square. 

Telephone: LUxemburg 2-1500 

HARVEY 
RADIO COMPANY INC. 
103 West 43rd St., New York 18, N. Y. 
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Choice of any 
frequency in any 
amateur band from 
160 to 10 meters 

I, Crystal control for 
spot frequencies 

r, A full 100 watts 
output 

re AM phone and 
Cfl operation 
BandswItching 

*Both the Viking I and 
VTO are supplied with 
carefully detailed assembly 
instructions — manuals re-
plete with illustrations, test 
procedure and operating in-
structions — cabinets, chas-
sis and panels completely 
and accurately punched, 
wiring harness supplied with 
Viking I. All necessary 
parts and hardware fur-
nished including that last 
set *crew. Designed as kits, 
assembly of these units is 
easy — you can count on 
superb performance. 

VIKING I TRANSMITTER KIT 

Final Amplifier: 4D32 with pi-net-
work tank circuit—ganged rotary inductor 
arid variable condenser results in efficient 
continuous tuning — numerous random 
length antennas can be matched without 
external couplers — protective fixed bias 
applied to 4D32 at all times. 

Exciter: 6AU6 Pierce crystal oscillator 
with electron coupled plate circuit — 
choice of 10 crystal frequencies with both 
fundamental and harmonic operation — 
low crystal current — btaer screen volt-
age variable for 4D32 excitation control 
— ample drive on all bards. 

Modulator: 6AU6 speech amplifier, 
6AU6 driver, pp 807s modulators — 
designed for use with crystal microphones 
— nominal 500 ohms output impedance 
available for driving high powered modu-
lator. 

Power Supplies: 5Z4 low voltage 
rectifier, 6AL5 bias rectifier, parallel 
5R4GY high voltage rectifiers — trans-
formers supplied for 115 volt 50/60 
cycle operation only — power consump-
tion 375 wat:s with transmitter fully 
loaded on phone. 

Physical Description: Cabinet 
11 3/4 ' a 15' x 21' with dark maroon 
wrinkle finish, hinged top cover — panel 
gray 83/4 " x 19' with matching maroon 
trim — cals are special for the trans-
mitter, maroon phenolic with satin chrome 
skirts — net weight of assembled Viking 
I, 69 pounds. JOHNSON VIKING I 
KIT, complete, less tubes, crystals, mike 
and key 

amateur net $209.50 

kIKING VFO KIT 

6AU6 electron coupled oscillator, 0A2 volt-
age regulator — calibrated for and covers all 
amateur bands from 160 thru 10 meters — two 
separate, temperature compensated, tank cir-
cuits — lrequency substantially independent of 
plate voltage — air dielectric high and low 
frequency trimmers — ceramic insulated con-
densers and coil form — rigidly constructed 
throughout — housed in dark maroon cabinet 
with cordraqing gray panel and maroon knobs 
— cabinet equipped with rubber feet and handy 
tilt-bracket — VEO readily adapted to evicting 
transmittals — simply plugs into the Viking I 
transmitter. 

JOHNSON VIKING VEO KIT, complete. less 
tubes 

amateur net $42.75 

JOHNSON SPEED KEYS 
A variety of models to choose 
from — every one a quality key. 
All have live steel vibrator 
spr an: complete pivot, con-
tact and excursion adjustments, 

damping wheel and adjustable paddles. A wide range of speed 
adjustments plus heavy or lignt dots, as you like. 114-501 
Beautiful chrome finish, heavy steel base 61/4 ' x 31/4 ' x 1/4 " with 
four non-slip rubber feet. All machine parts heav ly chrome plated, 
1/4 ' coin silver contacts. Equipped with circut closing switch. 

Net weight 41/4  lb:. 
11 4-501 amateur net met) 

114-510 Complete 
adjustments, wide 
speed range and action to 
please the most critical 
cast base 21/4 ' it 6' ". Base and frame black wrinkle 

operator. Die 4 

finished. Vibrator and al hardware heavily chrome plated, 
th• coin silver contacts. 

115-510 amateur net $8.10 

Write today for catalog 705C, 707C and the new 
JOHNSON General Products Catalog 972C, hest 
off the press. 
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CAPACITORS 
FP ( fabricated plate) and 
other dry electrolytic,. 
Plascapr plastie 
ceramic trimmers, di.. 
remind,. 

CONTROLS 
Nlitlgetrii I , and dual 
concentric earliou controls, 
w ire wooing! ..... 

POWER RHEOSTATS 
7,0 to 500 Watt 

RECTIFIERS 
  copper sulfide 

and selenium rectifier 
stacks. rectifier power 
supplies 

RESISTORS 
Fixed and adjustable 
vitreous enamel types 

SWITCHES 
Circuit seleetor and 
"Ilambnater munches, 
jun.. and plugs 

VARIABLE 
INDUCTANCE 
TUNERS 

VIBRATORS 
Illrat111". 1111.1 I ¡WU-

• , to er 

Make Sure... 
Make It MALLORY 
ou can count on Mallory Approved Precision 

Products for long, trouble-free performance. 

They are backed by years of skilled design and 

manufacturing experience. 

Mallory also offers you a wealth of helpful, up-to-date 

literature and advice on your technical problems. 

Call on your Mallory distributor whenever you 

need parts or information. He is ready to serve you. 

MALLORY 
SERVING INDUSTRY WITH THESE PRODUCTS: 

Electromechanical • Resistors, Switches, Television Tuners, Vibrators 
Electrochemical • Capacitors, Rectifiers, Mercury Dry Batteries 
Metallurgical • Ccntacts, Special Metals. Welding Materials 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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NOVICE YOU NEED THIS 
AMATEUR 
ENGINEER  

Write today for your FREE copy 

of this greaf new book that 
gives you complete details, pic-

tures, and lowest prices on: 

Amateur Radio 
Antennas 
Audio Amplifiers 

Audio Furniture 
Batteries 
Books 
Capacitors 
Chassis, Racks, 

and Panels 
Chokes 
Clips 
Connectors 
Counter tubes 
Crystals 
Dials and Knobs 
Electric Tools 
Fuses 
Hand Tools 
Headphones 
Hi-Fi Speakers 
Inductances 
Insulation 
Insulators 
Intercoms 
Loud Speakers 
Microphones 
Music Systems 
Noise Filters 
P. A. Equipment 

Phono Needles 

Phono Pickups 
Pilot Lights 
Pugs and J 
Power Si. pp 
Radio Ha4dw 
Radio Sets 
Radio Tuners 
Receiving Tubes 
Record Change' 
Rectifiers 
Relays 
Resistors 
Sockets 
Soldering Equipment 
Special-purpose Tubes 
Switches 
Tape, Wire, Discs 
Tape Re. orders 
Telegraph Keys 
Terminals 
Test Equipment 
Transformers 
Turntables 
TV Replacements 
TV sets 
Vibrators 
Voltage Controls 
Wire 

RADIO SHACK 
CORPORATION 

167 Washington St., Boston 8, Mass. 

192 PAGE 
ALL NEW 

radio shack 
MAIL 
ORDER 

Please send me your new catalog No. 52-B. 

Name   

Street    Zone  

City    State  
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TlIfillSfORffiffiS 
f011 EVERY fIPPLICRTIOn 

LINEAR 

STANDARD 

HYPERM 
ALLOY 

ULTRA 
COMPACT 

COMMERCIAL 

GRADE 

OUNCER 

...0W SUB   OUNCER 

it 

It 11 
11. O . 

0` 411 NDUCTOR I e VARIABLE 

t- a s 

e SPECIAL 
SERIES 

Foremost Manufacturers of Transformers for the amateur 

150 VARICK STREET • NEW YORK 13, N. Y 

EXPORT DIVISION: 13 EAST 40th STRUT. NEW YORK 16, N. Y. CABLES: "AIIILAB' 
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how to have every buying advantage 

If you're doing business with us already, you know 
you get every buying advantage at ALLIED RADIO. 
But if you're a newcomer to Amateur ranks or haven't 
yet done business with us, we want to tell you short 
and sweet what you can expect to get from us. 

you get value: we save you money on all your station needs, because 
we sell at the lowest market prices—often lower than you can buy 
elsewhere. 

you get everything you need: yes—everything from one source be-
cause we carry the world's largest stocks of Amateur station supplies 
—all the nationally-known dependable lines. 

you get it fast: we'll prove it—just mail, wire, or phone your order 
—and you get it quick from our central location. Big order or small— 
we give you the same fast, expert service. 

you get the best terms: you can't beat our Easy Payment Terms. 
You get full carrying charge refund on 60 day payment, 50% back on 
payment in half the required time. There's no red tape, no long 
delays—we finance the terms ourselves. 

you get the best trade-ins: just try us—we mean business —FB for 
you. Drop us a line—or visit our Ham Shack. We'll go all-out to give 
you the best trade-in deals in the business. 

you get real help: we back up the buying advantages we give you 
with down-to-earth help. Our Ham staff will do its darnedest to give 
you the dope you want. You'll profit by the personal kind of attention 
Amateurs have enjoyed at ALLIED for over 22 years. Try us today. 

FREE AMATEUR RADIO'S 
LEADING BUYING GUIDE 

You'll find everything you need in this latest 212-

page ALLIED Catalog— not only all the station sup-

plies you want, but the world's largest selection of 

industrial electronic equipment, special tubes, test 

instruments, recording and high-fidelity audio equip-

ment, replacement parts— all at lowest, money- sav-

ing prices. You'll want to get and use the ALLIED 

Catalog— your reliable one source Buying Guide. 

SEND FOR IT— KEEP IT HANDY 

ALLIED RADIO 
833 W. JACKSON BLVD., DEPT. 32-A-2, CHICAGO 7, ILL. 
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Or the factory. 

Herewith are illustrated just a few If the many exclu 

sive Millen "Designed for Application" line of 

MODERN PARTS for MODERN CIRCUITS, which 

are fully listed and described in our general component 

parts catalog. A copy is available either through your 

distributor or direct from any of our district offices, 

JAMES MILLEN 
150 EXCHANGE ST. 

MFG. CO., INC. 
MALDEN, MASSACHUSETTS 



hallicrafters 

ktAMENut 

Vino-teen 

distributors 
are known 

by the frzedecej 

they handle 

RADIO CORPORATION 
Distributors of Radio d. Electronic Equipment 

85 CC RTL AN DT STR EET 
NEW YORK 7. N. Y. Phone: WOrth 4-3311 

Belden 

GARRARD 

vIc‘‘e''" 

sMigbo 5, BURGES 

re-el-0} 
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- 40 TO 50 WATTS - 

THE WORLD'S MOST VERSATILE XMTR 

FOR MOBILE OR FIXED OPERATION 

FOR NOVICE OR EXPERT 

For Hams, Business Organizations, 

Government Depts., Emergency 

Services and Civilian Defense 

 ....BANDMASTER 
BANDMASTER SENIOR . 

A complete ready-to-go phone transmitter including 

new crystal-oscillator — vio switching circuit — Phone 

or CW-100% break-in-operation— Eight bands 80, 
40, 20. 15, 11, 10. 6 and 2 meters— No plug-in coat — 

completely wired and tested. Tubes: 6AQ5 Crystal 

Osc., 8AQ5 Buffer Mult, 807 Final. 2-6L6 class B 

Modulators. Sturdy Steel Cabinet 12" x $ 11 50 
8- x 8" 

APS-50—Delivers 425 V at 
275. ma. and 6.3 V at 4 amps. 
May be mounted on rock 
perael. 

For 110 Volt A.C. 

50-60 Cycles 

$39.50 

BANDMASTER DELUXE . . . 

The last word in a versatile small transmitter for 

home or commercial use. Thousands now in use in 

foreign countries for important applications and now 

adopted by many of our communities for civilian 

defense. Has built-in three tube preamplifier for use 

with crystal mike PLUS all the features$13750 

of the Bandmaster Sr. 

BANDMASTER POWER SUPPLIES 

DPS-50—A Dynamotor Sup-
ply for Portable operation. 
Delivers 300 Volts, 250 ma. 
For 6 volt For 12 volt 

operation operation 

$87.50 $54.50 

REMEMBER — Your Bandmaster is protected by a continuing Technical 
Bulletin Service mailed regularly to all registered owners. It provides 

methods of adding new features as they are developed. No Bandmaster 

becomes obsolete or outmoded. 

Send now for latest catalog. 

Metee —WELLS ELECTRONICS, INC. 
Southbridge, Mass. Export Dept. 13 East 40th Street, N.Y. 
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• 
A Beginner Asks: "How can I get 

the right start in Horn Radio?" 

That's EASY young feller. After you get your ticket, 

you can go on the air witn a small outlay of cosh 

by saving up to 50% on our bjg stock of Used, 

Reconditioned Ham Gear. Later you can trade it 

bock to us and get our liberal"SURPRISE"allowance 

toward the purchase of brand new equipment... 

a SIMPLE and inexpensive way to BUILD up your 

station and STAY ON THE AIR at the same time. 

Write today for our latest big FREE list of Used 

Equipment. Ask about our GUARANTEED "SUR-

PRISE" Trade- In Allowance on used ham gear. 

START RIGHT... op•rat• a 100% WAS* station. 

• Walter Aelle-Supplied 

Our big four story building i. chock full of the 

!crest ham equipment made by the leading nomes 

ir the business. Hams buy from us because they 
know we have what they wont. Thousands of sat-

isfied Hams can't be wrong. Buy where the Homs 

buy... at Walter Ash•. 

Phone: CHestnut 1125 

RADIO CO. 
1125 PINE ST.. ST. LOUIS 1 , MO. 

• 
OK, Walter, 
What's the "low down" on your 
"Surmise" Trade- In Allowance? 

Alright, OM ... NOTHING TO IT— Here is all you 

have to do. Tell us what factory- built ham gear 

you have to trade ( give make and model num-
ber, and what new equipment you want. By 

return mail will come our GUARANTEED 'SUR-

PRISE" Trade- In offer. SIMPLE, isn't it? That old 

factory - built gear you hove around the shock is 

as good as CASA in your pocket when you trade 

it in at Walter Ashe. Get that "SURPRISE" Trade-

In deal working NOW. Write TODAY! 

BIG FREE CATALOG 
Send for the big new 164 page 
catalog of all the latest and 
best in Nam Gear, Rodio Equip-
ment and Electronic Supplies. 
The"TREASURECHEST"of Values. 
Don't delay.. senor for your 

copy today! 

Walter stele Radio Co. 
1123 Pine St., St. Louis 1, Missouri LAt.52 

111 Rush Special Surprise" Trade-in offer on my  

for 
(Mole mete and model No. of need efitaiPm•nt) 

'indicate model No.) 

Send free list of Used Reconditioned Ham Gear. 
O Rosh my Free copy of new 164-page catalog. 
Name  
Address  
City  Zone State  
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48 West 48th St., New York 19, N. Y. • 212 Fulton Street, New York 7, N. Y. 
Phone: Circle 6-4060 • Teletype: N.Y. 1-1299 

DEPENDABLE SERVICE IS THE FOUNDATION OF OUR BUSINESS 



Variable Capacitors and TVI Filters 

. . . for the beginner or 
experienced radio amateur 

Whether you plan a low, medium 
or high power rig, there is a B&W com-
ponent rated to fit your needs exactly. 
Designed and produced by men who, 
themselves, are amateurs of long stand-
ing, B&W products are famous through-
out the world for their outstanding 
quality and dependability. They include 
AIR INDUCTORS, VARIABLE CAPAC-
ITORS, PLUG-IN COILS, FRE-
QUENCY MULTIPLIERS, BAND 
SWITCHING TURRETS and numer-
ous accessories. In addition, B&W 
FARADAY SHIELDED LINKS and 
LOW PASS FILTERS will be mighty 
helpful in reducing TVI to a minimum. 
You'll find the B&W Frequency Multi-
pliers tops for the exciter in that com-
pact and efficient all-band transmitter 
you've been looking forward to. 

Sold by leading distributors. Write 
for our large illustrated catalog. 

LICK TVI 

Send 15c for "Filter-Facts" an invaluable 
booklet on how to reduce television inter-
ference (TVI) caused by your rig. 

BARKER & WILLIAMSON 
237 Fairfield Ave., Upper Darby, Pa. 

Inc. 
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LEARN CODE 
The QUICK, 

Picture yourself at your own transmitter ... sending out radio 

code, messages that will be received around the globe. Yes, 

amateurs like yourself are around the globe, waiting to com-

municate with you today, tonight or anytime. The knowledge 

of the world ... intimate friendships you will gain ... may 

help you in your business, may be a stepping stone to success. 

PREPARE YOURSELF FOR 
Every day trained code operators are finding their dreams of 
success coming true. Get ready for your big chance now. Learn 
code the modern, streamlined CANDLER way. Get maximum 

speed and efficiency to qualify as an operator in the quickest, 
easiest way—the CANDLER SYSTEM OF CHAMPIONS. 

For forty years the CANDLER SYSTEM has trained beginners 

READ WHAT SUCCESSFUL 

EASY WAY 
You may be able to keep in touch with world conditions, learn 
advantageous facts about changing situations that may affect 
your own livelihood. Wouldn't you like to be the invaluable 
link with the outside world in time of disaster? Wouldn't you 
like to serve in a national or local emergency? Be ready for 

service when the opportunity arises! Learn telegraphy now— 
the Candler way. 

YOUR BIG OPPORTUNITY 
to develop and apply their talents to top speed and maximum 
efficiency. The record of famous amateurs and highly-paid 
expert operators who learned the CANDLER way is proof in 
itself of what the CANDLER SYSTEM offers you. Find out how 
you can save time and money learning the fundamentals of 
code sending and receiving. Send for FREE Candler Book of 
Facts today. 

CANDLER STUDENTS HAVE TO SAY! 

These extracts from unsolicited letters of Cand 
ler students are convincing proof of the 
excellence of the Candler Training which can 
be taken in your own home. 

THE CANDLER WAY 

IS THE CHAMPION WAY 
Ted Mc Elriiy is tlic 
Official Cliirtupion 
II ad i o Operator, 
Speed 75.2 w.p.m., 
won at Asheville 
Code Tournament, 
July 2, 1939. here is 
whàt W'orkl Cham-
pion Niel...1-ov has to 
say: " Nly skill and 
sp;•edare the result 
of the exclusive, 
scientific training 
Walter Candler gave 

me. Practice is necessary, hut without proper 
trai ni ll g to develop ConCentration, Co-ordina-

tion and a keen Perceptive Sense, practice is of 
little value. One likely will practice the wrong 
way." 
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THIS FREE BOOK 
TELLS YOU HOW! 

The CANDLER SYSTEM has a course designed 
for your needs, your talents and your budget. 
Complete details of the CANDLER SYSTEM 
are outlined in this Candler Book of Facts. 
FREE copy for the asking. 

SEND FOR YOUR BOOK TODAY 
A POSTCARD WILL DO 

"I was elected member First Class Operators. Have ARRL 

35 wpm Proficiency Cert. and can read 55-60. Have worked 

81 countries, 33 states, 26 zones. Have worked some fine 
DX." D.B., GM3CXE. 

"Successfully passed Amateur Test some weeks ago. I was 

congratulated by examiner on my sending style, and that I 
had learned by correspondence without even the aid of a 

practicing partner. This reflects favorably on your excellent 
course." Wm. J.G., GM3GPS. 

"The Candler System was the last of many methods I had 

tried toward acquiring Amateur License, Regret I did not 

discover this Course sooner." J.F.H., W6HHT. 

"Within o month of beginning your course I went for License 

and passed. There's no finer course. Speed 20 wpm sending. 

Receiving 22 wmp." H.W.W., W2WYV. 

SPECIAL COURSES FOR BEGINNERS 
The SCIENTIFIC CODE COURSE, especially designed for 

The beginner. Teaches the basic principles of code effec-
tively, and trains for code exams in all classes of Amateur 
Licenses. 

The HIGH SPEED TYPEWRITING COURSE, designed for 
those who desire typewriting proficiency and speed. Es-
pecially designed for copying messages and press with 
typewriter. 

CANDLER SYSTEM CO P. 0. Box 928, Dept 25, Denver 1, CU.S.A. olorado U  
"or 52b, Abingdon Rd., London W 8, England 



CU ON 

LET ME HELP YOU GET ON THE 
AIR FOR LESS MONEY-

Ask the fellows who deal with me. They'll tell you that WRL's large volume of sales 

means faster turnover and greater savings. Our customers know that we finance 

our own paper, eliminating all red tape. We offer the most personalized service 

anywhere. Deal With One of the World's Largest Distributors of Amateur Radio 

Transmitting Equipment. 

WRL "40" 
TROTTER XMTR 

Capable of 25 watt 

input on phone ond 

40 watt input on CW 

on all bands from 

1500 KC through 28 

megacycles. Band 

switching for any 3 

bands. A proven rig. Thousands in operation through-

out the world. Low Down Payments. 

$99. 50 $89. 50 
WIRED KIT FORM 

NEW WRL 400-B 
GLOBE KING XMTR 

High Power — More Watts 

Per Dollar 

Our newest mcdel with increas-

ed power — 420 watts Phone, 
420 watts CW. Incorporates 

some of the latest TVI protective 
features. Efficient performance 
on all bands — 10 to 160 on 

phone and CW. Provisions for 

ECO. Complete with tubes, meters, and one set of coils. 

Low Down Payments. 
KIT FORM WIRE-TESTED 

$475.00 $495.00 

GIANT RADIO REFERENCE MAP 
Just right for your control room 
walls. Approximately 28"•36". 
Contains time zones, amateur 
zones, monitoring 
stations. 

Mail coupon 

today and . 

10-20 & 75 METERS 

25( 

WAITE / OR DETAILED S•ECIIICATION EQUIPMENT 5M 

Leo I. Meyerson 
WOGFQ 

NEW WRL WT 
GLOBE CHAMPION 

TRANSMITTER 
More Watts Per Dollar 

R. F. Section a complete 165 

watt XMTR. Provisions for ECO. 

Automatic fixed bias on Final 

and Buffer. Class B Speech Mod-

ulator. 165 watt input — 10 

thru 160 meter bands. Complete 

with tubes, meters, and one set 

of coils. Low Down Payments. 

KIT FORM $329.50 WIRED $349.50 

WRL 1952 

CATALOG 

IT'S NEW! IT'S FREE! 

Send For Your Copy 

Contains everything new in 

radio and television. Jam-

packed with bargains. 

LIBERAL TRADE-INS 

LOW DOWN PAYMENTS 

PERSONALIZED SERVICE 

NEW LOG BOOK 

For mobile or fixed stations. 
Spiral binding— turns up— lies 
flat. Full column log listing all 
FCC required info. Log will 
accommodate 1,525 stations. 
Front and bock covers show 
"0" signals, phonetic alpha-
bet, and amateur 
international prefixes . 25c 

unie imiMiesillMilURRI 

World Rodio Laboratories, Inc. I.M•28 
744 West Broadway 
Council Bluffs, Iowa 

Please send rne-

CI New Log Book 

D New Catalog 

[7] Rodio Map 

Name  

Address  

City State  
UM MI MMMMMMMM 

El "40" Trotter Info I 

D Globe King Info 

Globe Champion Info I 

D Used Equipment List I 

É 
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LYSCo 
fast becoming 

the favorite of 

hams the world over! 

Lysco's Engineering Department — recognizing the need for Novice Equip-
ment — is manufacturing -Novice Class and CW Amateur Transmasters," 
-Code Practice Oscillators, - etc., designed to aid in the study of code and 
the handling of Ham Equipment. 

Any model— wired and 
tested, amateur net, less tubes 
and crystal.....S24.95 

With tubas, less 
Cryst al  

NOVICE CLASS and CW 

AMATEUR TRANSMASTERS 

Factory wired and tested 
if Rounded drawn case 
if Black wrinkle finish 

Silk screened panel 
If Crystal controlled 

Power input, 25 watts 
Antenna output impedance, SO ohms 
Power requirements: 300 to SOO V. D.C. 75 MA, 6.3 

V. AC/DC 1.35 amps. 

Keying: Combination Oscillator and Clamp Tube 
Dimensions: 4" wide x 41/2 " high x 6" deep 

A127 11 Meters • Tubes: 3-6AQS 
B127 11 Meters • Tubes: 3-6V6GT 
A180 80 Meters • Tubes: 3-6AQ5 
B180 80 Meters • Tubes: 3-6V6GT 
A115 20 Meters • Tubes: 3-6AQ5 
B115 20 Meters • Tubes: 3-6V6GY 
A107 40 Meters • Tubes: 3-6AQ5 
B107 40 Meters • Tubes: 3-6V6GT 
A160 160 Meters • Tubes: 3-6AQ5 
B160 160 Meters • Tubes: 3-6V6GT 

Complete, Wired and Tested 

Amateur Net  $109.95 

MODEL 650 TRANSMASTER 
For Novice or CW Ham 

In usual Lysco tradition this New Model 650 Trans. 
master for the Novice or CW Ham is a sturdily con-
structed unit. It features: Complete break-in operation 
* Built-in antenna coupler with neon lamp resonance 
indicator for single wire operation on all band3, also 
72 ohm coaxial output * Plug-in coils * Multi. 
meter 'reads buffer grid or cathode and power ampli-
fier grid or plate currents * Provisions for Model 
401 Clamp Tube Modulator. 

Tubes: 6V6-GT Crystal controlled oscillator-6V6-GT 
Buffer-Multiplier —6L6G Amplifier-6V6-GT Dissipa-
tion Limiter —5U4-G Rectifier. 

See Your Dealer or Write for Literature to Dept. LM2 

LYSCO MFG. CO., Inc. Main Office — 1401 Clinton Street, Hoboken, N. J. 

Plant No. 2 — East Rutherford, N. J. 
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eve eral 
... Sure, OM! — Whether you're a newcomer just 
starting, or an old timer getting back into the 
game, I'm always glad to lend a helping hand. 

Just drop me a line for any information, advice, 
or any parts or equipment you need for your sta-
tion. You'll get a speedy reply by return mail. 

Better yet, visit either of our stores ( New York 
City or Jamaica) for personal attention. Lots of 
active hams to help you with your problems. 

Welcome to our hobby! Gud luck on ur exam. 

73, Bil Harrison, W2AVA 

MOBILE 
There's nothing to compare with the pleasure of carefree 
mobile operation! No TV!. no BC!, no antenna probiems — 
make new friends wherever you drive! Harrison has every-
thing for the mobile installation—xmtrs, receivers, converters. 
antennas, mounts, accessories, etc. etc. loin the happy 
mobile gang, now! ( Serve your community, too! Mobiles' 
are needed for CD and AREC communications work.} 

FIXED STATION 
What do YOU need for your home station? • Receivers 
• Xmtrs • Parts • Test Equipment • Books • Tools — 
Harrison has them all! Novice or general licensee, phone 
man or CW op, whether you like factory-builts or " roll. 
ur-own" make Harrison your parts and equipment head-
quarters — lowest prices anywhere, fastest delivery, and 
friendly personal service always! 

HARRISON HAS IT! HAM HEADQUARTERS SINCE 1925 
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Featuring HAM GEAR for 33 Years 
During this time we have always extended a 

helping hand by maintaining a stock of the 

best and latest in component parts and 

equipment for Amateur, Broadcast, Industrial, 

Educational and Research applications. 

Let us fill your next order for electronic 

parts or equipment. 

SINCE 1919 

ate:4%244*m ea. 
963 LIBERTY AVE. • PITTSBURGH 22, PA. 
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ARE YOU QUALITY-CO NSCIOUS? 
New Centrolab parts give you the advantages of 

Centrolab leadership in electronic component research 

NEffff Centralab's new ceramic 
• Hi-Kap capacitor line 

gives you discs and plates up to and 
including . 1 mfd — tops in ceramics 
—your most permanent type capacitors. 

011.•••• 

Adue Centralab's new Blue 
ri• Shaft Volume Controls 

art a complete line of alt generally 
required sizes . . . plain and switih 
types. They're factory-assembled and 
tested . .. ready to install. 

ROTARY BAND SWITCH is used primar-
ily for band change and general tap 
switch applications. Made with Stea-
tite or phenolic insulation. 

POWER SWITCHES are specially de-
signed for transmitters. power sumply 
convertors and other applications. Effi-
cient performance up to 20 megacycles. 

NEW! New BC Hi-Kap ceramic 
• tubulars axe now availa-

ble in 48 different value,. Best for r.f. 
by-pass and audio-coupling applications. 
For tempeiature compensating capaci-
tors — ask for CRL's TC's. 

NEW!  liii Lache tharIll'a'susa CnRet!' 
It has heavier Steatite insulators — 
smoother action. You can't find a 
huskier amateur switch with a longer 
life ... it's high quality at low cost. 

Th• NEW products or• Hite/ la 
Catoloo 27. .tust 11.11 as row ere 
a roe* opoottsur — It will b• 
moiled of ease. 

NEW/ The best ceramic sta-
bility, peimanence and 

4;h-temperature characteristics in tu-
bular form with ample external insula-
tion. Pictured: CRL Cat. No. TV6-502 
rated at .005 mfd. — 6000 V 'DC. 

NEW/ Now yon can get CRL's 
ri• famous Printed Electronic 

Circuits — everything from single val-
ue capacitors and resistor platq te 
complete 3-stage speech amplifiers. Ask 
your local GRL distributor. 

LEVER, TPRING ISETURN, TONE 
SWITCHES. See your Centralab distri-
butor for complete details on these 
switches — and all quality CRL parts. 

Division of Gloae-Union • nc., Milwaukee 
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Choose YOUR New Semi-Automatic Key 

From This FAMOUS VIBROPLEX Family 

BRO P L EX 
AMAZING NEW 

Super DeLuxe Model 

PRESENTATION 
With all these great new features 

Jewel Movement—Assures a 
smooth, easy action, easier operation 
and longer life 

Super-Speed Control Mainspring 
— Speed range from dead slow to 
Belittling fast. Nc extra weights 
needed for slow speed 

Touch Control — Instant adjust-
ment to suit any hand 

Extra Large Contacts — DIE CUT 
for perfect alignment and clearer 
signals 

Sure-Grip Finger and Thumb Piece 
— Aids in developing a good sending 
style 

Fingertip Circuit Closer — Open 
and close circuit without moving 
fingers from operating position 
Hold- Fast Rubber Feet — Hold key 
stationary. Prevent sliding 

Above: Vibroplex Super DeLuxe Presentation with 
plated base top. polished chromium parts, colorful 
red switch- knob, finger and thumb piece 

The Original — This famous key has won 
world-wide acclaim for signal perfection, oper-
ating ease and all around sending satisfaction, 
by thousands of the world's finest operators. 
Built for long life and hard usage, with a range 
of speed for every operating need. Standard 
— Black crystal base, polished chromium 
parts $17.95 
DeLuxe — Polished chromium base and parts, 
red trim, jewel movement $22.50 

The Blue Racer — Small. Compact. Built like 
the Original but only half the size, with the same 
signal quality and ease of operation for which 
that key is famous. Weight 2 lbs. 8 oz. Occupies 
small space. Ideally suited to radio require-
ments. Thousands in use. Standard — Black 
crystal base, polished chromium parts. • $17.95 
DeLuxe— Polished chromium base and parts, 
red trim, jewel movement $22.50 

All Vibroplex keys are available for 
left-hand operation, $1.00 more. 

Twice as Easy 

as Hand Sending 

24-K gold-

  $29.95 

The Lightning Bug — IM-
PROVED DESIGN-I Modestly 
priced I Incorporates many exclu-
sive features which add greatly to 
easier, better sending, including a 
flat vibrating lever, adjustable dot 
contact spring, bridged damper 
frame and many others. Main-
tains clear, snappy signals. A pop-
ular choice. Standard — Black 
crystal base, polished chromium 
parts $15.95 
DeLuxe — Polished chromium 
base and parts, red trim, jewel 
movement $21.50 

Key to 
Easy Sending 

Vibroplex Carrying Case— Keeps key 
like new! Finished in handsome simulated 
black morocco. Cloth-lined. Reinforced 
corners add to its durability and attractive-
ness. Flexible leather handle. Keeps key 
free from dust, dirt and moisture, and in-
sures safe-keeping when not in use. With 

lock and key $5.75 

Announcing the NEW SPEC I AI, ENLARGED Edition 

of the PHILLIPS CODE $2.00 Post Paid 
Radio Code Signals 
In ternatiohal Morse 
American Morse 
Rumian, Greek, Arabic, 
Turkish and Japanese 
Morse Codes 
World Time Chart 

United States Tinse Chart 
Commercial “Z" Code 
Aeronautical "(11 - Code 
Miscellaneous Abbreviations 
Used on international wire, 
submarine cable and radio-
telegraph circuits 

Avoid Imitations! 
The "BUG" Trade Mark 

identifies the 
Genuine Vibroplex 
Don't settle for a 

substitute 

Prices subject to 
change without notice 

No matter which Vibroplex key you 
choose, you can be assured of the ut-
most in ease of operation and all around 
keying satisfaction. If your dealer can-
not supply you, ORDER DIRECT. 

Write for FREE catalog 

THE VIBROPLEX CO., INC., 833 Broadway, New York 3, N. Y. 

W. W. ALBRIGHT, President 

IF YOU TELEGRAPH YOU SHOULD USE A YIBROPLEX KEY 
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NEWARK! Famous distributor of electronics equipment... 

FOR THE AMATEUR 
AND INDUSTRIAL USER 

Famous For Service! Newark's fast "personalized" service 3 e 
has long been the talk of the industry. Our tremendous stock 
of radio, television, and electronics supplies has always en-
abled us to fill orders immediately . . . with no re-routing, no 
delay in handling, even though Newark has expanded so 
greatly in the past few years that outside warehouses have 
had to be used to contain our complete lines of equipment. To 
serve you even more efficiently in the future, we are moving, 
lock, stock and barrel . . . to 223 West Madison Street early 
in ' 52. Our new quarters, with more than double the floor 
space of our present locations, will permit us to maintain 
even larger stocks . . . and all under one roof! ' 

Famous For the Newest! When the manufacturer announces 
it, Newark has it! By keeping constantly abreast of new 
electronics developments, Newark has always managed to 
be first in stocking the new releases. 

Famous For the Finest! Only tested products of nationally-
known manufacturers are carried, and all are doubly guaran-
teed by the RTMA warranty and Newark's own personal 
pledge of satisfaction. 

Famous For Ordering Ease! It's easy to order from Newark's 
Lomprehensive catalogs . . . 160 pages of Amateur and indus-
trial electronics equipment and supplies with all lines sec-
tionalized and arranged in logical easy-to-find order. Be sure 

of receiving all Newark catalogs and bar-
gain bulletins by writing to Dept. L-132. 

AFTER MAY 1ST, 1952, ADDRESS ALL 
ORDERS TO 223 WEST MADISON STREET 

Send for your FREE copy of 
Newark's 160-page Catalog No. 51 

ELECTRIC ELECTRIC COMPANY 

323 WEST MADISON STREET « CHICAGO 6, ILLINOIS 
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BUY 
OF A LIFETIME! 

TRIED AND PROVEN THE WORLD OVER 

LETTINE MODEL 240 TRANSMITTER WITH MOBILE 
CONNECTIONS AND A.C. POWER SUPPLY 

THIS outstanding transmitter has been acclaimed a great performer throug h-

' out the world. It is excellent for fixed station, portable or mobile operation. 

Even if you have a transmitter of your own you can t afford to miss this wonderful 

buy, direct from our factory, ready to operate. 

The 240 is a 40 watt Phone CW rig for 160 to 10 meters, complete with: (8 x 
14 x 8) cabinet, self contained A.C. power supply, MOBILE connections, meter, 

tubes, crystal and coils for 40 meters. Tubes: 6V6 osc., 807 final, 6SJ7 crystal 

mike amp., 6N7 phase inverter, 2 6L6's mod., 5U4G rect. Weight 30 lbs. TVI 

instructions included. 90-day guarantee. Price $79.95. $25 deposit with order 
—balance C.O.D. 

Coils for 80, 20 and 10 meters $2.91 per set. Cods for 160 

meters $3 60. Equipped for CAP 2374 kc. $84.95. 

LETTINE RADIO MFG. CO. 
62 Berkley Street, Valley Stream, Long Island, New York 
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Kit of parts includes the basic as-
sembly a brand new BC746 walkie 
talkie tuning unit with 80 meter 
crystal and the necessary extra parts, 
tube, sending key, diagram and 
instructions for conversion to a 
truly midget transmitter size only 
4x23/4x11/8". Plate current 8 to 12 
MA. Uses 11/2 volt A and 45 to 90 
volt B batteries. 
No. 1813.201 ( Less Batteriesl....$3.95 

BATTERY KIT FOR ABOVE 
2141 A Battery .................. 10c 
21418 13 Battery .................$1.93 
12A1341 Battery Connector .... 12c 

YOU MAY ORDER 

FROM THIS AD-

include enough el 
for postage , 

overpayments 

refunded. 

• 

LOOK AT THESE TYPICAL VALUES 

FROM B-A's BIG 
1952 CATALOG 

CODE PRACTICE KIT 

A Honey of a Code practice set. All 
parts are top quality — guaranteed 
to give long lasting service. Kit con-
sists of a top quality Code practice 
key mounted on a black bakelite 
base with binding posts; adjustable 
high frequency buzzer; wire; 41/2 
volt battery; and instructions for 
quick and simple assembly. 

No. 14C671 domplete Kit ........................ $2.59 

TOP-QUALITY KEY 

Finest quality. Phosphor bronze key 
lever with 1/8" silver contacts. 
Solid bakelite frame and brass hard-

ware. 
No. 174840. Special Each 69c 

Kit consists of double half shell 
fully shielded Transformer, pri. 115 
V. 60 cycle AC, 180 V. C.T. @ 190 
MA. Fil., 6.3 V. C.T. @ 5 amp. and 
5 V. @ 3 amp. Size 41/4x4 1/2 x33/4"_. 
Wt. "9 lbs. Two Filter Chokes 4.2 
Ny. 300 MA, fully metal encased 
41/2" H x 33/4" dia. X 4" square 
base with 4 screw holes for easy 
mtg. Wt. 9 lbs. Two Filter Con-
densers, 4 mfd. 600 V oil filled in 
hermetically sealed rectangular can. 
No. 41376. Complete Kit as Above. 
Shpg. wt. 28 lbs. 
Special, Each ...... .... $7.811 

35 MMFD LOW-LOSS 
DOUB. -SPACED MIDGET 

Midline ype ruggedly made with 
Lo-Loss ceramic insulation, ideal for 
short wave receivers and transmit -
ters. 1/4" shaft. Cap. max. 35 
mmfd., min. 6.5 mmfd. 
• No. 188129. Special, Each 39c 

THESE ARE JUST A FEW OF THE BIG 

BUYS IN OUR CATALOG NO. 521... 

It's a Complete Guide to the very 
latest in Electronics—everything in 
the Radio Television, Sound and 

Recording fields . . . everything on 
down to the little things usually 
too troublesome for others to list 

and stock. 

WRITE US 

IF YOU 

DO NOT 

HAVE IT: 



Learn Code the EASY Way 
Beginners, Amateurs and Ex-
perts alike recommend the 
INSTRUCTOGRAPH, to learn code 

and increase speed. 

Learning the INSTRUCTOGRAPH way 
will give you a decided advantage in 
qualifying for Amateur or Commercial ex-
aminations, and to increase your words per 
minute to the standard of an expert. The 
Government uses a machine in giving 
examinations. 

Motor with adjustable speed and spacing 
of characters on tapes permit a speed range 
of from 3 to 40 words per minute. A large 
variety of tapes are available — elemen-
tary. words, messages, plain language and 
coded groups. Also an " Airways" series for 
those interested in Aviation. 

MAY BE PURCHASED OR RENTED 

The INSTRUCTOGRAPH is made in sev-
eral models to suit your purse and all may 
be purchased on convenient monthly pay-
ments if desired. These machines may also 
be rented on very reasonable terms and if 
when renting should you decide to buy the 
equipment the first three months rental 
may be applied in full on the purchase 
price. 

ACQUIRING THE CODE 

It is a well-known fact that practice and 
practice alone constitutes ninety per cent 
of the entire effort necessary to " Acquire 
the Code," or, in other words, learn teleg-
raphy either wire or wireless. The In-
structograph supplies this ninety per cent. 
It takes the place of an expert operator in 
teaching the student. It will send slowly at 
first, and gradually faster and faster, until 
one is just naturally copying the fastest 
sending without conscious effort. 

BOOK OF INSTRUCTIONS 

Other than the practice afforded by the 
Instructograph, all that is required is well 
directed practice instruction, and that is 
just what the Instructograph's " Book of 
Instructions" does. It supplies the remain-
ing ten per cent necessary to acquire the 
code. It directs one how to practice to the 
best advantage, and how to take advantage 
of the few " short cuts" known to experi-
enced operators, that so materially assists 
in acquiring the code in the quickest pos-
sible time. Therefore, the Instructograph, 
the tapes, and the book of instructions is 
everything needed to acquire the code as 
well as it is possible to acquire it. 

MACHINES FOR RENT OR SALE 

Dh. e 11 JiritcSrapit 

ACCOMPLISHES THESE PURPOSES: 

FIRST: It teaches you to receive telegraph symbols, 

words and messages. 

SECOND: It teaches you to send perfectly. 

THIRD: It increases your speed of sending and 

receiving after you have learned the code. 

With the Instructograph it is not necessary to impose 
on your friends. It is always ready and waiting for you. 
You are also free from Q.R.M. experienced in listening 
through your receiver. This machine is just as valuable 
to the licensed amateur for increasing his speed as to 
the beginner who wishes to obtain his amateur license 

Postal Card WILL BRING FULL PARTICULARS 
IMMEDIATELY 

THE INSTRUCTOGRAPH CO. 
4703 SHERIDAN ROAD CHICAGO 40, ILLINOIS 
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HI NOVICE! 

RADIOLAB 
1608-14 GRAND AVE., KANSAS CITY 8, MO. 

WELCOMES YOU 
(Technicians and Hams in all License Categories, too) 

TO 

"Headquarters for Ham Equipment" 
• We stock the high-

quality products of the 

following nationally 

known manufacturers. 

Advance Electric and Relays 

Amphenol 

ARRL Publications 

Belden Wire and Cables 

Bliley Crystais 

B&W Coils and Components 

Bud Radio Chassis and Cabinets 

Copperweld Antenna & Guy 
Wire 

Cornell Dubilier Condensers 

Drake Filters 

Eimac Tubes 

Eldico of New York 

Electrovoice Mikes and 
Clippers 

GE Tubes 

Gonset Converters 

Guardian Relays 

Hallicrafters Receivers 

IRC Resistors 

E. F. Johnson Co. 

Master Mobile Antennas 

James Millen Co. 

National Co. 

Ohmite Resistors 

PR Crystals 

Potter Brumfield Relays 

Premax 

RCA Tubes 

Sylvania Tubes 

Stancor Transformers 

Shunte Meters 

Simpson Meters 

Thordarsen Transformers 

Taylor Tubes 

Trimm Head Phones 

UTC Transformers 

Westinghouse Tubes 

RADIOLAB'S Ham Department is 
run by Hams who are active on the 
Ham Bands. They share your interest 
and enthusiasm in ham radio, and are 
eager to help you with your problems. 
Radiolab is the oldest supplier of 
amateur parts in this area—having 
served the Hams for over twenty-five 
years. Visu: our Surplus Department, 
where we have many thousands of 
hard-to-get items on display at sharp-
ly reduced prices. 

Se4cd joit 

RADIOLAB'S 
?lead eatatague 

• 

RADIOLAB • Ham Dept  

1612 Grand A  

Kansas City 8, Missouri 

your mailing list for bulletins, Send new catalogue and place me on 

flyers, etc. 

Name   Call 

Address 

City Zone State 
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WHEN YOU SPECIFY 

IÍÊJ ® 
YOU SPECIFY 

THE BEST IN 

HF INSULATION 

Custom 

Made 

Technical 

Ceramics 
FOR ELECTRONIC AND 

ELECTRICAL USES 

SOLD ONLY TO 

MANUFACTURERS 



Introducing to the NOVICE 
THESE OLD FRIENDS OF THE HAM: 

THE RADIO AMATEUR'S HANDBOOK 
Th• aothoritativ• radio manual used extensively by engineers, laboratories, the armed 

forces, schools, amateurs. Complete basic theory and full directions on how to build test and 
measuring instruments as well os communication equipment for reception and transmission 

on high frequencies, VHF and UHF. Contains 57 pages of vacuum tube data. Thorough 
discussion of power supplies, mobile equipment, ant  and various phases 
of operating an amateur radio station. $3.00 

THE ARRL ANTENNA BOOK 
Theoretical explanation and complete instructions with diagrams and patterns ior build-
ing different types of antennas for amateur work. Beams for VHF and UHF, many 
antennas for all amateur frequency bands. Transmission lines are exhaustively 
discussed. $1.00 

HINTS AND KINKS 
Whatever the radio problem, whether in hook-up, use of tools, gadget design, instrument 
adjustment, it's probably been solved by an amateur's ingenuity. Hints and Kinks 
contains 222 of these practical solutions plus o 32 page Surplus Conversion Section. $ 1.00 

HOW TO BECOME A RADIO AMATEUR 
The book that points the way for the prospective amateur— with complete information for 
th, Novice. It tells how to get on the air. Contains directions for building 3 complete amateur 
radio stations, hints on learning the code, elementary theory of radio, table of 
frequency bands assigned to amateurs. $. 50 

A COURSE IN RADIO FUNDAMENTALS 
Ideal for home study, this book covers a carefully worked out and thoroughly tested 

cours• to be used in conjunction with the Handbook. Its 8 sections contain 35 assignments 
and 40 experiments with answers in the back of the book for the questions in each 
assignment. $. 50 

LEARNING THE RADIOTELEGRAPH CODE 
Full, detailed instructions on how to copy code and how to send it, with five pages of practice 

material. Full directions on how to build practice equipment for group as well as 
self 'Instruction. $.25 

THE ARRL MAP 
Rodio data by ARRL; cartography by Rand- McNally. Modified azimuthal projection gives 
U. S. amateurs direction and distance to any place in the world. Shows 267 countries with 
prefixes printed on them, boundaries of the six continents, time zones, principal 
cities, scale of miles and kilometers. On heavy map paper, 40" x 30" in eight colors. $2.00 

LIGHTNING CALCULATORS 
For engineers, experimenters, amateurs. They make struggling with formulas unnecessary. 

Radio Calculator (Type A) has scales giving direct answers to problems involving frequency, 
inductance, capacity, "how many turns." Ohm's Law Calculator (Type B) is the time saver 

for questions regarding voltage, current, resistance. Both are printed in color. 

Either type, each $ 1.00 

38 LA SALLE ROAD 

-1HE AMERICAN RADIO RELAY LEAGUE,INc. 
WEST HARTFORD 7, CONNECTICUT 
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INDEX 
(In the references, whole numbers such as 5, 7, 

17, etc., represent page numbers in the manual; 
decimal numbers preceded by § indicate para-
graphs of the U. S. amateur regulations, pages 
66-75; while a reference made to the Act means 
the quoted section will be found in the extracts 
from the Communications Act of 1934, pages 
65-66.) 

Activity not required for modifications 57 
Activity required for license renewal. . 10, § 12 27 
Address, change of 57 
Advance notice, portable and mobile operation 

§ 12.91 
Advanced Class license 29 

Eligibility for § 12.21 
Examination credit § 12.46 
Examination procedure § 12.47 
Examination requirements § 12.43 
blow to apply § 12.22 
Operating privileges § 12.23 
Renewal § 12.27 
Term § 12.29 
Where to take exam 7, 8, 9 

Aeronautical calling procedure § 12.82 
Aeronautical mobile 58, § 12.94 
Age limit 
Aircraft landing area § 12.10 
Aliens ineligible 5, 57 
Amateur allocations § 12.111 
Amateur service § 12.1 
Amateur operator § 12.2 
Amateur station § 12.3 
American Morse so 
Antenna height restrictions 59, § 12.60 
Antenna structure  § 12.9 
Application procedure 7, § 12.22, § 12.63 
Assignment of call signs § 12.81 
Atlantic City allocations summary 63 
Atlantic City documents 62 
Audio tones permitted for testing. . . 60, § 12.104 
Authorized apparatus § 12.66 
Availability of license § 12.25, § 12.68 
Ban on certain foreign communications 76 
Bands, amateur § 12.111 
Basis and purpose 1 12.0 
BCI 60, § 12.133 
Broadcasts 60, § 12.103 
Bulletins 60, § 12.106 
Call areas, list § 12.81 
Call areas, map 80 
Call signs 59, § 12.81 
Calling channels, emergency § 12.156 
Canada 11 
Carrier, unmodulated 'phone prohibited. § 12.134 
Change of address 57 
Citations so 
Citizenship requirement 5 
Classes of amateur license 6, § 12.20 
Code an international requirement 62 
Code practice transmissions § 12.1es 
Code speed requirements 5 
Codea and ciphers 60, 112.105 

 5 

Communications Act 65 
Conditional Class license 27 

Additional examinations  12.45 
Eligibility for § 12.21 
Examination credits 1 12.46 
Examination procedure § 12.47 
Examination requirements 1 12.43 
How to apply 1 12.22 
Operating privileges § 12.23 
Renewal § 12.27 
Term § 12.29 
Where to take exam 7, 8, 9 

Corporations and organizations 412.62 
Damage to apparatus f 12.161 
Department of Commerce 29 
Disability, physical 9 
Distress communications Act 321 
Duplex operation 61, § 12.114, 1 12.134 
Duplicate licensee 11, § 12.26 
Eligibility for license § 12.21, 412.61 
Emergency calling frequencies 112.156 
Emergency drills 112.106 
Emergency listening periods § 12.156 
Emergencies, operation in 112.156 
Emission, definition of types 17, 73 
Emission, types permitted 112.111 
Examinations by mail 27, 1 12.44 
Examinations, nature of 11, § 12.42, 812.43 
Examination credits 9, 35, 812.46 
Examination points 7,9 
Examination procedure § 12.44, § 12.47 
Examination schedule 112 
Exemptions 9 
Extra Class license 35 

Eligibility for § 12.21 
Examination credits 1 12.46 
Examination procedure  12.47 
Examination requirements § 12.43 
How to apply § 12.22 
Operating privileges 112.23 
Renewal 112.27 
Term § 12.29 
Waiver of examination 9, 35, § 12.46 
Where to take exam 7, 8, 9 

False signals § 12.158 
FCC (Federal Communications Commission) 

5, 65, Act 1, 4 
FCC field organization 7 
FCC public notice 76 
Federal Radio Commission 29 
Fixed portable f 12.93 
Foreign operation 11 
Farm 401-A (antennas) 60 
Form 610 (amateur application) 10, 58 
Fraudulent licenses 1 12.162 
Frequencies available 112.111 
Frequency measurement 112.135 
General Class license 18 

Eligibility for § 12.21 
Examination credits 112.46 
Examination procedure § 12.47 
Examination requirements 1 12.43 
How to apply § 12.22 
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Operating privileges § 12.23 
Renewal § 12.27 
Term § 12.29 
Where to take exam 7, 8, 9 

Grading of examinations § 12.48 
Harmonics § 12.133 
Hearings, right to request § 12.30, § 12.31 
Indecent language § 12.157 
Individual frequencies § 12.113 
Input power, maximum § 12.131 
Interference § 12.160 
International regulations 62 
Jurisdiction, Communications Act ... Act 2(a) 
Key clicks § 12.133 Quiet hours 60, § 12.152, § 12.153, § 12.154 

5,6 Radio control 10, 60, § 12.101 
5 Radio Districts 8 

 5, 6, § 12.20 Radiotelephone tests § 12.104 
§ 12.29, § 12.65 Rebroadcasts § 12.103 

5 Re-examinations § 12.49 
11 Remote control 59, § 12.7, § 12.64 

§ 12.60 Remuneration prohibited § 12.6, § 12.102 
Listening periods, emergencies § 12.156 Renewals 10, 58, § 12.27, § 12.67 
Location of station § 12.64 Retention of logs § 12.137 
Logo  Revocation of license § 12.69 
Mail examinations  Roundtable § 12.106 
Maritime mobile 58 Schedule of examinations 77 
Message traffic 62 Secrecy of communications Act 605 
Messages kept on file § 12.137 Service, amateur (definition) § 12.1 
Military posts, licenses for § 12.61 Sideband limits § 12.113 
Mobile calling procedure § 12.82 Signing of log § 12.136 
Mobile operation 58, § 12.5, § 12.91 Special FCC public notice 76 
Model control 60, § 12.101 Spurious radiations § 12.133 
Modifications 10, 57, § 12.93 Station licenses 57 
Modulation percentage § 12.133 Station location § 12.64 
Music forbidden 60, § 12.104 Suballocations, FCC § 12.111 
National emergency Act 606 Suspension of license § 12.30, § 12.31 
Net operation § 12.106 Technician license 17 
NFM § 12.114 Eligibility for § 12.21 
Novice license 13 Examination procedure § 12.47 

Eligibility for  Examination requirements § 12.43 
Examination procedure  How to apply § 12.22 

Manner of conducting exams  § 12.44 
Operating privileges 1 12.23 
Renewal § 12.27 
Term § 12.29 
Where to take exam 7, 8, 9 

Temporary operation 58 
Term of license § 12.65 
Third party traffic 62, 64 
Tone modulation 60 
Tones, audio tests 60, § 12.104 
Transmission of call signs § 12.82 
TVI 60, § 12.133 

§ 12.156 Two-letter calls 59 
Operation while renewal pending 58, § 12.93 Unidentified communications § 12.159 
Porosities § 12.133 Unlicensed persons, transmissions by 
Passing grade, examinations 9, § 12.48 § 12.28, § 12.136 
Penalties for violations Act 501, 502 Unmodulated 'phone carrier prohibited .. § 12.134 
Phase modulation § 12.114 U. S. Radio Districts 8 
Phonetic aids 
Photostats 
Physical disability 

Power authorized § 12.131 
Power supply requirements § 12.132 
Privileges, license 6, § 12.23 
Profanity § 12.157 
Purity and stability of emissions § 12.133 
Qualifying for a higher grade license 11 
Questions and answers - Advanced Class license 

exam 30 
Conditional Class license exam 19 
Extra Class license exam 36 
General Class license exam. 19 
Novice Class license exam. 14 
Technician Class license exam. 19 

License, operator  
station  
structure 
term  

Licenses, necessity for  
Licensing overseas  
Limitation on antennas 

61, § 12.136, § 12.137 
27 

§ 12.21 
§ 12.47 

Examination requirements § 12.43 
How to apply § 12.22 
Manner of conducting exams f 12.44 
Operating privileges § 12.23 
Renewal prohibited § 12.27 
Term § 12.29 
Where to take exam 7, 8, 9 
Obscenity § 12.157 
Observing stations, emergency § 12.156 
One-way transmissions § 12.106 
Operating an unlicensed station 58 
Operating privileges § 12.23 
Operation in emergencies 

 § 12.82 (d) Violations 60 
 § 12.25 Answers to notices § 12.155 

9 Restricted operation § 12.152 
Policing authority, emergency § 12.156 Second notice § 12.153 
Portable calling procedure § 12.82 Third notice § 12.154 
Portable operation 58, § 12.4, § 12.91 War Act 606 
Posting of license § 12.25 Who may operate amateur stations § 12.28 
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Examination Schedule 
rrIHE Federal Communications Commission will give amateur examinations during the first 
1 half of 1952 on the following schedule. Remember this list when you need to know when and 
where examinations will occur. Where exact dates or places are not shown below, information 
may be obtained, as the date approaches, from the Engineer-in-Charge of the district. Even 
stated dates are tentative and should be verified from the Engineer as the date approaches. No exam-
inations are given on legal holidays. All examinations begin promptly at 9 A.M. except as noted. 

Albuquerque, N. M.: April 4. 

Amarillo, Texas: April 1. 
Anchorage, Alaska, 52 Federal Bldg.: By appointment. 
Atlanta. Georgia, 411 Federal Annex: Tuesday and Friday 

at 8:30 A.M. 
Bakersfield, Calif.: Sometime in February. 
Baltimore 2, Md., 508 Old Town Bank Bldg.: Monday 
through Friday. When code test required, between 
8:30 A.M. and 9:30 A.M. 

Bangor, Maine: Sometime in April. 
Beaumont, Tex., 329 P. 0. Bldg.: Monday through Friday 
except Thursday only when code test required. 

Billings, Monte: May 10. 
Birmingham, Ala.: March 6 and June 5. 

Boise, Idaho: Sometime in April. 
Boston, Maas., 1600 Customhouse: Monday through Friday 

8:30 A.M. to 2:00 P.M. 

Buffalo, N. Y., 328 P. 0. Bldg.: Thursday. 
Butte, Mont.: May 8. 
Charleston, W. Va.: Sometime in March and June. 

Chicago, Ill., 1300 U. S. Courthouse: Friday. 
Cincinnati, Ohio: Sometime in February and May. 

Cleveland, Ohio: Sometime in March and June. 
Columbus, Ohio: Sometime in January and April. 
Corpus Christi, Tex.: March 5 and June 4. 
Cumberland, Md.: April 15. 

Dallas, Texas, 500 U. S. Terminal Annex Bldg.: Monday 
through Friday. 

Davenport, Iowa: Sometime In January and April. 

Denver, Colorado, 521 New Customhouse: let and 2nd 
Thursdays and by appointment. 

Dee Moines, Iowa: January 10 and April 10. 

Detroit, Michigan, 1029 Federal Bldg.: Wednesday and 
Friday. 

El Paso, Texas: April 8. 
Ft. Wayne, Ind.: Sometime in February and May. 
Fresno, Calif.: March 19 and June 18. 
Grand Rapids, Mich.: Sometime in January and April. 
Hartford, Coon.: Sometime in March. 

Hilo, T. H.: April 7. 

Honolulu, T. Ff., 809 Stangenwald Bldg.: Monday, 8:30 a.m. 

Houston, Texas, 324 U. S. Appraisers Stores Bldg.: Tuesday 
and Friday. 

Indianapolis, Ind.: Sometime in February and May. 

Jackson, Miss.: March 19 and June 11. 

Jacksonville, Fla.: April 12. 

Jamestown, N. D.: April 9. 

Juneau, Alaska, 6 Shattuck Bldg.: By appointment. 

Kansan City, Mo., 3200 Federal Office Bldg.: Friday, 
8:30 A.M., also by appointment. 

Klamath Falls, Ore.: Sometime in May. 

Knoxville, Tenn.: March 20 and June 19. 

Lihue, Kauai, T. H.: April 22. 

Little Rock, Ark.: January 16 and April 16. 

Los Angeles, 539 Federal Bldg.: Wednesday, 9:00 AA! 
and 1:00 P.M. 

Louisville, Ky.: Sometime in May. 
Manchester, N. H.: Sometime in May. 
Marquette, Mich.: May 7. 
Memphis, Tenn.: January 11 and April 11. 
Miami, Fla., 312 Federal Bldg.: Thursday. 
Milwaukee, Wisc.: Sometime in January and April. 
Mobile, Ala., 419 U. S. Courthouse and Customhouse: 
Wednesday and by appointment. 

Nashville, Tenn.: February 14 and May 8. 
New Orleans, La., 400 Audubon Bldg.: Monday through 

Friday, except Monday through Wednesday only at 
830 A.M. when code test required. 

New York, 748 Federal Bldg., 641 Washington St.: Monday 
through Friday. 

Norfolk, Va., 402 Federal Bldg.: Monday through Friday 
except Friday only when code test required. 

Oklahoma City, Okla.: January 17-18 and April 17-18. 
Omaha, Nebr.: January 17 and April 17. 
Philadelphia, 1005 U. S. Customhouse: Monday through 

Friday. 
Phoenix, Ariz.: Sometime in January and April. 
Pittsburgh: Sometime in February and May. 
Portland, Maine: Sometime in April. 

Portland, Ore., 307 Fitzpatrick Bldg.: Friday, 8:30 Aar. 
Rapid City, El. D.: Sometime in May. 
Roanoke, Va.: April 5. 

St. Louis, Mo.: February 7 and May & 
St. Paul, Minn., 208 Federal Courts Bldg.: Friday. 

Salt Lake City, Utah: March 15 and June 14. 
San Antonio, Tex.: February 7 and May 8. 
San Diego, 15-C U. S. Customhouse: By appointment. 

San Francisco, 323-A Customhouse: Monday and Frida y 
8:45 a.m. Also Advanced Class Monday through Friday. 

San Juan, P. R., 323 Federal Bldg.: Thursday, and Monday 
through Friday at 8:00 a.m. If no code test required. 

Savannah, Ga., 214 P. 0. Bldg.: By appointment. 
Schenectady, N. Y.: March 12-13 and June 18-19. 
Seattle, 808 Federal Office Bldg.: Friday. 
Sioux Falls, S. D.: Marsh 12 and June 11. 

Spokane, Wash.: May 6. 

Springfield, Mo.: June 11. 

Syracuse, N. Y.: Sometime in January and April. 
Tallahassee, Fla.: January 12. 

Tampa, Fla., 410 P. O. Bldg.: By appointment. 

Tucson, Ariz.: Sometime in April. 

Tulsa, Okla.: January 21-22 and April 21-22. 
Wailuku, T. H.: April 12. 
Wash., D. C., 415 22nd St., N. W.: Monday through Friday, 

8:30 A.M. to 5:00 P.M. 

Wichita, Kans.: March 8. 
Williamsport, Penna.: Sometime in March and June. 

Wilmington, N. C.: June 7. 
Winston-Salem, N. C.: February 2 and May 3. 
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NC-125 

lifFS 

SW-54 

There is a National communication receiver for every 

purse and purpose, designed and built to give finer 

performance and longer, trouble- free life. "Look 

inside — then decide — on a National!" 

Latest and best of the world-famous HRO 
series — the finest general communica-

tion receiver money can buy! Utilizes 3 
I. F. stages and 12 permeability tuned 
I. F. circuits for the highest skirt selectivity 

ever achieved! 
$383-50 
(less spkr.) 

One of the most popular amateur re-
ceivers ever designed. Includes every 

desirable feature from two R. F. stages 

to high-fidelity push-pull audio. 

$279-00 
(less spkr.) 

Incorporates famed National Select-0-
Ject for un-heard-of selectivity at the 

price! Edge- lighted, direct- reading scales 
show amateur, police, ship and foreign 

frequencies. $149-50 
(less spkr.) 

The widest range, most versatile re-
ceiver in the whole VHF field! Covers 

entire spectrum from 27 mcs. to 250 mcs. 
in 6 bands. Receives AM, FM and CW. 

Can be used as receiver or converter, 

mobile or fixed. $142. 00 
(less power supply) 

The "Mighty Midget" — America's top 
receiver value. Covers, not one, but 3 
short wave bands plus standard broad-

cast band — the entire range from 540 
kcs. to 30 mcs.! Amateur, ship, foreign, 
police frequencies clearly marked. Meas-

ures only 11" x 7" x 7". $49-95 
(Inc. spkr. and power supply) 

el au * Lea max L  

NATIONAL COMPANY, Inc. 
MALDEN,MASSACHUSETTS 


