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GENERAL INFORMATION
Institute History

lPrior to- the formation of the Institute of Radio Engineers, two
ot 110;3 or%umz;‘c]l groups of radio enthusiasts held meetings in New York
and Boston. These were the Wireless Institute and the Society of Wi
less Telegraph Engineers. e Sociely of Wire-
newOn Mayfléi}, lSI)IQ, these two organizations were merged, taking the
name of the Institute of Radio Engineers. Head Br'S W 3
tablished in New York. ° cadaunriers were e
| The Society of Wireless Telegraph Engineers had a membership of
e ﬁvcn on Jan.uary 1, 1907, and forty-three on January 1, 1912, The
Wireless Institute had fourteen members on January 1, 1909, and
tl,;ver}ty-se\'cn members on January 1, 1912, The Institute of Radio
ingineers, at the ti its afi i
members_’ ime of its foundation, had less than fifty paid-up
. I"rominent in the early work of the Society of “"irelcss Telegraph
Tngmcfers were J o!m Stone Stone, Lee de Forest, and Fritz Lowenstein.
] l;ose identified with the initial work of the Wireless Institute included:
R0 in S. Murphy, R. A. Somerville, Joseph D. Fountain, R. B. Respress,
W..Af. Cleva, John Gregg, E. Barnwell, Philip Farnsworth, Sidney L.
Exllmm§,‘ R. H. x\'larriott, G. W. Pickard, Harry Shoemaker, and
Eugene Thurston. The consolidation of fhese two societies and the in-
itial work of organizing the Institute of Radio Iingineers were done by
J. V. L. Hogan, A. N. Goldsmith, and R. H. Marriott.

Aims of the Institute

The Institute of Radio Engincers functions solely to advance the
art and science of radio communication. It numbers among its mem-
bers n.early all of the men who have been prominent in the development
of .mdlo in the United States, as well as many noted radio engineers and
scientists in other countries.

'Ijhe membership of the Institute consists of those persons who are
qua.hf.ied for any of its several grades of membership, either through
t;hm.r mten:est in radio communication, or by practice of some phase of
radio engincering as a profession. The cligibility of an applicant to
n.lembcrship in any grade is finally determined by the Board of Dirce-
tl(.)ll of the Institute, in most eases on the recommendation of the Com-
mittee on Admissions.

'I.‘hro.ugh the presentation and publication of original papers, by af-
fording its members the opportunity of meeting to discuss rmli(,) prob

9
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lems, by awards of honors and prizes, and in other ways, the Institute
fosters and encourages the development of this important means of
communication, and particularly aids in the exchange of radio infor-
mation of a technical and engineering nature.

Publications

The papers presented ab the meetings of the Sections and of the In-
stitute in New York, together with the discussions and other papers
submitted by Institute members, are printed in the PROCEEDINGS of
the Institute of Radio Engineers, published monthly. The PRoCEED-
ix¢s thus constitutes a continually growing store of information on all
phases of radio engincering. Since the first issue in 1913, 777 papers
have been printed. The PROCEEDINGS is sent free toall Ins.htutc mem-
bers of all grades. The subseription price to nonmembers is $10.00 per
year.

Standardization reports giving definitions of terms and standard
graphical symbols used in radio communication were issued in 1913,
1915, 1922, and 1926. The standardization report for 1928 was pub-
lished in the 1929 Yiar Book. These standardization reports have l)_c-
come an important reference authority on terminology and symbols in
radio practice. .

This Year Boox is the eighth one the Institute has published; the
first appearing in 1914, the second in 1916, the third in 1926, and sub-
sequent, issucs cach year.

Institute Awards for Meritorious Achievement in Radio

'The Institute cach year makes two awards to radio investigators i.n
recognition of noteworthy inventions or other developments in radio
technique. .

One award, the Institute Medal of Honor, is a gold medal suitably
engraved. The Medal of Honor is awarded Lo that person \\.'ho has
made public the greatest advance in the science or art (?f ml(llo com-
munication, regardless of the time of performance or publication of the
work on which the award is based. .

The advance may be an unpatented or patented in\'er}tion whlc.h
has been completely and adequately described in o scicn.tlﬁc or engi-
neering publication of recognized standing, and must be in aclual op-
eration. Preference will be given to widely used and widely useful
inventions, ' . .

The advance may also be a scientific analysis or explanation o'f hith-
erto unexplained phenomena of distinct importance to the radio ar.t.,
though the application thercof need not be immediate. Preference will
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be given analyses directly applicable in the art. Publication, in this
case also, must be in full and approved form.

The advance may further be a new system of traffic regulation or
control; a new system of administration of radio companies or of ser-
vice of steamship, railroad, or other companies; a legislative program
beneficial to the radio art, or any portion of the operating or regulating
features of the art. It must be described publiely in clear and approved
form and must, in general, be actually adopted in practice.

This medal has been awarded to the ‘following:

E. H. Armstrong M. 1. Pupin

E. I'. W. Alexanderson 1919 G. W. Pickard

G. Marconi............... 1920 L. W. Austin. ........... 1927
R. A. Fessenden Jonathan Zenneck

Lee de Forest G. W. Pierce............. 1929
John Stone Stone.......... P. O. Pedersen. .......... 1930

The other award is known as the Morris Liecbmann Memorial Prize.
This award was made possible through the generosity of Emil J. Simon,
a Fellow of the Institute. It is given to perpetuate the memory of the
late Colonel Morris N. Liebmann. The award consists of the sum of
five hundred dollars which is the annual income derived from the prin-
cipal of the gift of ten thousand dollars.

The award is made by a special committee, appointed annually by
the Board of Direction, to that member of the Institute who, in the
opinion of this committee, shall have made the most important contri-
bution to the radio art during the preceding calendar year.

The Morris Liebman Memorial Prize has been awarded to the fol-
lowing:
L. Fuller...............1919 Trank Conrad............ 1025
R. A. Weagant Ralph Bown............. 1926
R. A. Heising A. Hoyt Taylor. ......... 1927
C. 8. Franklin Walter G. Cady.......... 1928
IL. H. Beverage I V. Appleton........... 1929
J.R.Carson.............. 1924 A, W, Hull

All members of the Institute are cligible as candidates for these
highly valued prizes. Each year’s developments are carefully reviewed
and examined by the Committees appointed, and by the Board of Di-
rection, the awards being made by vote of the Board in the case of the
Institute Medal of Honor, and by vote of the committee appointed by
the Board in the case of the Lichmann Memorial Prize.
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Grades of and Qualifications for Membership

d to the

The several grades of membership in the Institute of Radio Engi-
neers as well as the qualifications required for each, dues, fees, etc., are
tabulated on page 13. Full details will be found in the Constitution un-
der Articles 11 and IIT. All the benefits of membership are available at
once to all new members of any grade, except that Juniors are not eligi-
ble to vote. Membership means, also, that one is enrolled with others
having a similar interest in radio, and that one is on record as being
among those who are interested and active in the development of this
new and useful branch of the electrical engincering industry.

The grades of Fellow and Member require a much higher degree of
technical training and experience than the grade of Associate. In order
{o maintain a high standard of membership, the Board of Direction in
each case very carefully serutinizes the applications for Fellow and
Member grades.

Before applying for membership in any grade the applicant should
carefully read the Constitution of the Institute to ascertain for which
of the several grades he is eligible. An extract from the Constitution
dealing with admissions, cligibility, fees, etc., is printed on the back of
the application form obtainable from Institute Headquarters.

When filling in the application form, the applicant should submit
the names of those persons who have knowledge of his professional ex-
perience, rather than those who have a high professional standing, but
cannot vouch for him. The personal signatures of references are not

required.

ansierre

Annual
Dues

Transfer
Fee to
Next Grade

Entrance
Fee

References
Required
Members

Five Fellows or

Members, or
Associates
tFive Fellows,
Members, or
Associates

tFive Fellows,
Upon attaining the age of 21, the Junior member is tr

with
of

in or
the Radio Arts

pplicant who is unable to supply the names of five members of the required grade,

ames of five business associates or friends are given. These should preferably be persons enguged

in engineering or scientific work.

Institute Badges

The authorized Institute badge is of 14-karat gold,
finished in enamel and gold lettering. The Fellow's badge
is of blue lettering on a gold background; Member's badge
of gold lettering on a blue background; Associate's badge

of gold lettering on a maroon background; and Junior's badge of gold
lettering on a white background. The badge is made in three different
forms: a serew-back lapel button, a lapel pin, and a watch charm, The
lapel button is approximately one-half the size of the emblem shown
here, and sells for $2.75 (any grade). The lapel pin and watch charm
are approximately of the size of the illustration. The charm is finished
on both sides and is provided with a ring for suspending the charm
from a watch chain or fob. The lapel pin is priced at $3.00 (any grade)
and the watch charm is supplied at $5.00 (any grade). Any of these
may be ordered through the office of the Secretary. '

Years in Active
Radio Engineering
A Person Interested

A Person.Who is
Interested i
Connected

in the study

Radio.

MEMBERSHIP REQUIREMENTS, FEES, ETC.

ior or Associate a

Mini-
mum
Age

Member.......
Associate

In the case of the Jun

* The maximum age of a Junior member is 20 years.
it is sufficient, usually, if the n

grade of Associate.

1
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Members of the Institute of Radio Ingincers are au.thorized to in.di-
cate their grade of membership in th_e Institute only in the following
manner:

Tellow 1. R. E.
Member I. R, E.
Associate I. R. E.

Certificates of Membership

Upon application to the Secretary’s office mcmbc.rship cards are
sent to all members cach year, and diplomas are supplied to Members
and Fellows. The membership cards are signed by the Secretary and
the diplomas are signed by the President and the Secrctary

Meetings

New York meetings of the Institute of Radio Engincers are held on
the first Wednesday of each month (except during July and August) at
the Engincering Socicties Building, 33 West 39th Street, New }(ork
City. On thesc occasions engineering papers are presented. .'lhcscfz
papers describe recent developments in radio, and are the subject o
geneial discussion on the part of those in attendance.

Sections

The following Scctions of the Institute, which in most cases meet
once & month, have been organized in localities where there is a suffi-
cient number of Institute members:

ArLanta—H. F. Dobbs, chairman; Philip C. Bangs, scerctary, 23
Kensington Road, Avondale states, Georgia. ]

Bosron—George W. Pieree, chairman; Melv'ille ‘Fastham, secre-
tary, General Radio Co., 30 State Street, Cambridge, Mass. r

BurraLo-N1acara—Stanley W. Brown, chairman; E. C. Waud,
seeretary, 235 Huntington Ave., Buffalo, N. Y.

Cuicago—Byron B. Minnium, chairman; J. Bart.on Hoag, secre-
tary, Ryerson Laboratory, University of Chicago, Chicago, Il -

CincinNati—D. D. Israel, chairman; Ralph P. Glover, secretary,
Crosley Radio Corp., Cincinnati, Ohio.

CLEVELAND—-G. B. Hammon, chairman; P. A. Marsal, se(.:retary,
National Carbon Co., Inc., P. O. Box No. 400, Cleveland, Ohio.

Connecticur VALLEY—R. 8. Kruse, chairman; George Grammer,
secretary, 52 S. Beacon St., Hartford, Conn. 5

Derrorr—Lewis N. Holland, chairman; Samuel Firestone, secre-
tary, Room 615, 200 Second Ave., Detroit, Mich.
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Los ANceLes—T. E. Nikirk, chairman; L. Elden Smith, seeretary,
340 N. Painter Ave., Whitticr, Calif.

New OrLeans—Pendleton E. Lehde, chairman; Anton A. Schiele,
secretary, 1812 Masonie Temple, New Orleans, La.

PrmaoeLeuia—W. R. G. Baker, chairman; G. C. Blackwood, sec-
retary, 243 I. Upsal St., Mt. Airy, Philadelphia, Pa.

PrrrssurcH—L. A. Terven, chairman; C. F. Donbar, secretary,
233 South Starr Ave., Bellevue, Pa.

Rocuester—Harry E. Gordon, chairman; Howard A. Brown, sec-
retary, Rochester G. & I5. Co., 89 East Ave., Rochester, N. Y.

San Francisco—Walter D. Kellogg, chairman; Paul R. Fenner,
secretary, Custom House, San Francisco, Calif.

SeartE—Abner R. Willson, chairman; L. C. Austin, secretary,
Woolley and Co., Inc., 1113 Third Ave., Seattle, Wash.

ToroNTo—J. M. Leslie, chairman; R. A. Hackbusch, secretary,

Stromberg Carlson Tel. Mfg. Co., 211 Geary Ave., Toronto, Ont., Can-

ada.

WasningroN—L. P. Wheeler, chairman; Herbert, G. Dorsey, secre-
tary, U. 8. Coast and Geodetic Survey, Washington, D. C.

Procedure to be Followed in Forming a Section

In forming a Section of the Institute, the following is the approved
procedure: ’ :

a. Carefully read the “By-Laws Goverhiag Sections” found on
page 38 of this book. , '

b. Make a tentative canvass of the members residing within the
territorial limits of the proposed Scetion. If at least fifty (preferably
seventy-five) members, of whom five or more are Members or Fel-
lows, favor and will support a Section, if established, obtain from
Institute Headquarters a petition form. In making this tentative
canvass effort should be made Lo obtain applications from desirable
and cligible nonmembers. Wherever there are less than twenty-five
members of the Institute, but it is felt that applications ean be ob-
tained from the necessary number of -cligible nonmembers, this
lentative canvass may he made and the membership applications
forwarded to the Institute office. In making this tentative canvass
consideration should be given to the probable permanent chairman
and other officers of the Section, if formed. Much of the success of
a Section depends on the caliber of the chairman and the interest
taken by him in the affairs of the Section. Institute Headquarters,
therefore, would like information as to the probable candidates at
the time the request is made for the petition forms.
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¢. On receipt of the petition forms and list of members residing
within the territorial limits, an organization meeting should be ;

called for the purpose of obtaining signatures to the petition, and
to form a temporary organization.

d. The petition form, properly signed by the required number |
of members and accompanied by the minutes of the temporary or- :
ganization meeting, should then be forwarded to the Institute }

Headquarters for presentation to the Board of Direction.

e. Upon receipt of the approval of the Board of Direetion of the ]
Institute, a meeting should be called for the purpose of forming the
permanent organization. At this meeting the officers of the Section

should be elected and the several standing committees organized.
f. Thereafter not less than five meetings shall be held annually.

g. A full report of each meeting must be made to the Head- 4

quarters of the Institute on the form supplied by the Institute.

American Standards Association

The American Standards Association serves as a national clearing
house for engineering and industrial standardization and acts as the

official channel of codperation in international standardization. It con- |
ducts its work through the activity of Sectional Committees, the re- .
sponsibility for each of the several hundred standardization projects |}
being in the hands of one or more codperating agencies known as

“sponsors.”
The Institute of Radio Engincers and the American Institute of
Electrical Engineers are joint sponsors for the Sectional Committee on

Radio. The Institute of Radio Engincers is also codperating in the |
formulation of standards on five other subjects, its representatives on |

all of these Sectional Committees being given on page 8.

Chairmen of Technical Committees:

ALFRED N. Govpsmith, Chairman
C. H. Suarpe, Vice Chairman
B. DubLEy, Secretary

Chairmen of Technical Committees:

HARADEN PrarT

Vacuum Tubes. ..., J. C. WARNER
IrviNng WoLrr

Electro-Acoustic Devices

REPORT OF THE SECRETARY

INSTITUTE OF RADIO ENGINEERS
1930

N ORDER to inform the membership of the Institute as {o its op-
I[ cration, the following report of the Seeretary has been prepared.

It summarizes briefly the major activities of the Institute for the
fiseal year of 1930 and is obviously a compilation of reports of various
committee chairmen and others.

General

On December 31, 1930, the paid membership of the Institute to-
taled 6535 as compared with 5695 as of December 31, 1929, This is an
increase of 8§40 members. In addition to the usual section meetings, a
four-day convention was held in Toronto, Ontario, Canada, during
August with excellent attendance. A highly successful general meeting,
known as the Rochester Fall Meeting of the Institute, was held in Roch-
ester during November. The number of pages in the Procrepinas de-
voted to technical papers has shown a slight increase.

The Committce on Standardization has submitted its report which
is the result of its activitics during 1929 and 1930. This report, which
is over 80 per cent larger than the previous orie, is published elsewhere
in this Year Book. The Committee on Broadeasting has continued its
active examination of important problems which have been submitted
to it by the Federal Radio Commission. [ts reports have been ap-
proved by the Board of Direetion and forwarded to the Cominission.

The policy of expanding the Institute activities to include publica-

The Sectional Commitiee-on Radio is composed of representatives tion of papers on telephone, telegraph, and cable engineering has re-

from sixteen codperating organizations. The Executive Committee of
the Sectional Committee on Radio consists of the following officers and .

sulted in publication of several valuable papers in these ficlds. In ad-

{ dition the applieations for transfer to higher grades of a number of
{ associate members whose main activities are in these allied fields have
been approved.

Board of Direction

The Board of Direction has complete control of the operation of the
[nstitute; it establishes the policies under which the various committees

VirGiL M. GRAHAM 1 and the secretarial force operate. Eleven meetings of the Board of Di-

rection were held during 1930, onc of these being a special meeting held
on December 3, 1930, to consider a number of basic matters of impor-
tance to the Committec on Constitution and Laws which committee is

17
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preparing a revision of the Constitution of the Institute. In addition o

required in considering specific problems which arose during the year
were appointed by the Board.

The following were designated as representatives of the Institule on

other bodics:

American Standards Association, Standards Couneil: Dr. Alfred N.

Goldsmith, B. Dudley (alternate).
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A.LE.L., Subcommitiee on Radio of the Commitice on Applica- :

tions Lo Marine Work: T. E. Nivison, J. L. Preston,

Committee on Aeronautic Radio Research, Department of Com- :

merce: IF. M. Ryan.

Committee for Observance of Decennial of Commercial Broadcast-
ing: C. W. Horn.

Council of the American Association for the Advancement of Sci- -

ence: Frofessor J. C. Jensen.
Engincering Index: Dr. J. H, Dellinger.
Radio Advisory Committee, Burcau of Standards, Department of
Commerce: Dr. L. M. Hull.

Radio Broadeasting Committee, American Engineering Council:
Melville Eastham.

2t o AR e R
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U.R.S.I, (International Scientific Radio Union) Executive Com-

. . . . i mittee, American Section: R. H. Marriott.
the thirteen standing committees such temporary committees as were

U.S. National Committee, Advisers on Eleetrical Measuring Instru-
ments (L.I5.C.): Melville Eastham, Harold Olesen.

Presidential Addresses

President de Forest presided at four of the New York meetings of
the Institute in addition to a special meeting held at Atlantic City in

1 conjunction with the Radio Manufacturers’ Association trade show.
i Unfortunately, it was necessary that he leave for the Pacific Coast after
1 presiding during the first day of the annual Convention held in Toronto.
His location so removed from New York made it impossible for him to
1 preside at New York mectings and meetings of the Board of Direction
{ held thereafter. He has, however, been active in the affairs of the San
{ Francisco and Los Angeles Seetions since his location in California.

Annual Convention
Toronto, Ontario, Canada, was the location for the Fifth Annual
Convention which was held August 18-21, 1930, The Convention was
attended by 575 members and guests, a great majority of whom were

1 from outside the Toronto Section territory. Vice-President Lee jour-

neyed from England to be present and in addition to delivering a tech-
nical paper, presided over the technical sessions and banquet held after

{ the departure of President de Forest. The technical program comprised
1 twenty-three papers on many subjects of intersst to radio engincers.
{ Three technical inspection trips, three trips exclusively for the ladies,
1 a genceral sight-seeing trip, and an all-day trip from Toronto to Niagara
1 Talls and return were made. In addition to the banquet, a luncheon
7 and a golf tournament were held, A. M. Patience, chairman of the

Convention Committee, and all those who served under his direction
are to be congratulated on their efforts in preparing for this convention.

Rochester Fall Meeting
A onc-day technical meeting was held at the Hotel Sagamore in

1 Rochester on November 21 and was atiended by over two hundred
{ members and guests, Three technical sessions at which six papers were

delivered comprised the major portion of the program. A luncheon and
dinner were also held. Arrangements were made by the Rochester see-

{ tion under the guidance of R. H. Manson.

Joint LR.E, and R.M.A. Meeting

A technical program of five papers was prepared for presentation
on June 3 at a joint meeting of the Institute of Radio Engineers and the
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Radio Manufacturers’ Association during the annual trade show of the

Radio Manufacturers’ Association at Atlantic City. Although it was 3

not possible to present all five papers as originally planned, four were Hwhich the Institute operates, it relies heavily upon the codperation of

ithe various committces not only in carrying out its policies but in t..he
Zaccumu]ating and interpreting of the large quantities '.')f data whl.ch
?gbear directly upon the formation of these policies. Without the in-

‘valuable assistance of these committee workers the Institute would be

delivered together with two impromptu papers.

New York Meetings

Nine regular meetings were held in New York City in the Engineer-
ing Socicties Building. No meeting was held in June as this was con-

INSTITUTE OF RADIO ENGINEERS
GROWTH IN MEMBERSHIP SINCE FOUNDED ON AUGUST 23, 1912
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Committees
While the Board of Dircction determines the general policies under

410,000

/

COMPARISON OF /
—— RECEIPTS
=== DISBURSEMENTS

FOR THE PERIOD 1920-1930

100,000

90,000

sidered unnccessary in view of the program prepared for the joint :
LR.E. and R.M.A. meeting held in Atlantic City during that month.

Headquarters _

The headquarters office staff now comprises sixteen members, an in-
crease of one during 1930, It is the object of the staff to carry on as
large & proportion of the routine work of the Institute as possible,
leaving to the Board of Direction and the various committees the de-
termination of governing policies. The Secretary acknowledges here-
with the loyal support and codperation of all the members of the office
staff, without which the operation of the Institute would have been
considerably hampered,

0 -~
920 1921 1822 1923 1924 925 1926 1927 1928 1929 1930

F16. 3

1 sorely pressed to carry on, and whileit is not possible for c.ach in(lividua}l
{ member of the Institute to thank those who have contributed of their
{ time and efforts in this way, the debt is nevertheless apparent. Qn
{ behalf of the Institute, the Sccretary tenders herewith deep apprecia-
1 tion and thanks for their efforts.

£ ADMISSIONS

The Committee on Admissions has probably one of the most diffi-

4 cult and responsible problems of all committecs. It isits duty to inves-
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tigate applications for transfer to the higher grades of membership and
determine upon the fitness of.the applicants therefor. Without the
high ideals, thorough consideration, keen insight, and careful interpre-
tation of the policies and Constitution of the Institute, manifest by this
committee, under the direction of R. A. Heising, chairman, the higher
grades of membership in the Institute would not have retained their
high standing.

The committee held twelve regular meetings, the average attend-
ance being five members. At these meetings, the following number of
applications were considered and the decisions reached confirmed by
the Board of Direction:

Acled upon  Approved

" Transfer to Fellow grade 10

Recommended by Membership Committee for

transfer to Fellow grade
Elected to Fellow grade
Transfer to Member grade
Recommended by Membership Committee for

transfer to Member grade 34
Election to Member grade 10
Election to Associate grade 1620
Election to Junior grade 155

A memorandum prepared by the 1928 Committee on Admissions
setting forth the general policies of the committiee was reviewed and
given minor amendment,

AWARDS

Only a single meeting of the Committee on Awards operating under
the chairmanship of W. G. Cady was necessary. It was the committee's
recommendation, approved by the Board of Direction, that the Insti-
tute Medal of Honor he presented to P. O. Pedersen and the Morris
Licbmann Memorial Prize be awarded to A. W. Hull. The awards were
presented at the banquet which was a part of the Fifth Annual Conven-
tion held in Toronto. Unfortunately, it was not possible for Professor
Pedersen to be present at the convention and the medal was aceepted
tor him by H. H. Friis who had studied under Professor Pedersen.

BroapcasTING

The Committee on Broadcasting under the chairmanship of Dr. L.
M. Hull held eight meetings to consider a number of problems which
were presented to it by the Federal Radio Commission. A considerable
portion of the work of this committeec had to be accomplished by the
members individually as it involved technical problems the answers to
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which were not immediately available. In addition to its Report No. 10
on “‘Service Area of Broadeast Stations,”’ the committee prepared re-
plies to letters from the Federal Radio Commission regarding proposed
general orders on power rating of broadcast transmitters and the limi-
tation of harmonics emitted by radio stations.

Boanrp oF Epitors

The Board of Edilors is responsible for all papers published in the
Procreninas and under the chairmanship of Dr. Alfred N. Goldsmith
examined one hundred and thirty-six papers submitted for publication.
Of these, one hundred and thirteen were accepted.

As practically all of the work of the Board of Editors is accom-
plished by correspondence, it was necessary to hold but one meeting to
discuss matters of publication policy.

SECTIONS

The Committee on Sections under the chairmanship of Dr. Austin
Bailey, held four meetings during the year.

The committee reviewed six constitutions submitied by various
scetions of the Institute. These constitutions were based upon a model
constitution prepared by the 1929 committee. The data incorporated
in these several constitutions were examined carefully and discussed
thoroughly at the annual meeting of the Committee on Sections held in
Toronto during the Fifth Annual Convention and resulted in the draft-
ing of a new constitution for sections which was approved by the Board
of Direction for mandatory adoption by all sections of the Institute.

During the past, sections have obtained their income in the form of
rehates received at the rate of $1.00 for cach member residing in the
territory of the section. This system took no cognizence of the expense
entailed by the section in holding meetings and left the smaller sections
in & poor financial condition:” To correct this condition, the committee
recommended to the Board of Direction that the rebate be on the basis
of 50 cents for cach member residing in the section territory plus $10.00
for cach meeting held during the year. The Board of Dircction ap-
proved this recommendation and the section recbates starting as of
January 1, 1931, will be computed upon this basis.

Tli¢ Manual for Section Guidance and Operalion was revised and a
policy requiring that there reside in a proposed scction territory at
least fifty members of .the Institute of whom five or more shall be of the
Member or Fellow grade before a petition for a new scction of the
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Institute shall be approved, was recommended to the Board of Diree-
tion and approved.

Some pertinent facts concerning section operation are listed below:

Seclion Membership — Meetings Ield Average  Per cent of Av-
Dec. 31, 1930 1928 1929 1930 Altendance crage Atlend-
ance to Total

Membership

85
47
49
46
54
38
25
59

Atlanta........... 20
Boston 268
Buffalo-Ningara. . . a5
Chicago 394
Cincinnati 106
Cleveland 128
Connecticut Valiey, 146
Detroit 140
Los Angeles 254 28
New Orleans 45 78
Philadelphia 420 3 7 29
Pittsburgh 112 j J 5 48
Raochester......... G4 3 7 226
San Francisco 170 3 38
Seattle 62 8 63
Toronto 156 : 47
Washington 211 ) 42

Totals 2760 p 48
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NEw York Procram

The New York Program Committee under the chairmanship of
R. H. Ranger held two meetings and arranged for speakers for the
meetings of the Institute held in New York City.

NoMINATIONS

A single meeting of the Committee on Nominations was held under
the chairmanship of Alfred N. Goldsmith to determine upon a list of
candidates for the offices of President, Vice-President, and Manager.
The recommendations of this commitice were forwarded to the Board
of Dircetion, '

MEMBERsHIP

The gain of approximately 15 per cent in the membership of the
Institute during the past year has been brought about to a large extent
through the activity of the Committee on Membership under the guid-
ance of I. S. Coggeshall as chairman.

REPORT OF SECRETARY TOR 1030

In order to place in the hands of section officers a sufficient amount
of data to permit them to solicit applications for members'hip conven-
iently and effectively, the committee has prepared a Section z?[ ember-
ship Manual. In addition to outlining the general membership px.'ob-
lems of the Institute and effective methods of carrying on the organized
membership work, this manual contains over thirty sample letters
which may be used as the basis of bringing to the attention of prosp-ccts
the advantages the Institute holds for them. The letters are class'lﬁed
as Lo the type of work or position the prospect may hold and are writ t.on
to appeal specifically to the major classes of workers who might be in-

terested in the Institute.

DISTRIBUTION OF INSTITUTE MEMBERSHIP

Continental United States. . ... :).3:
Africa

Alaska

Australia

Austria

Belgium

Bermuda

British North Borneo

British West Indies

‘Canada

Canal Zone

Central America................ e
Channel Islands.. . .......... .. ... ......

Friendly Islands
Germany
Great Britain
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Palestine
Philippine Islands
Poland

— RO O IO O NN WL =D

Straits Settlements
Sweden

E=]

Tasmania
Territory Hawaii
U.S.8.R. (Russia)
Virgin Islands

=l 3~

MEETINGS AND PAPERS

The duties of the Committee on Meetings and Papers operating
under the chairmanship of J. W. Horton comprise essentially the solici-
tation and reviewing of papers for publication in the ProcrEbiNGs.

The structure of the committee has been somewhat changed during
1930. The field covered by the Procrepings has been divided into a
number of specialized divisions each in charge of one or two members
of the committee. This permits manuscripts to be serutinized by a
specialist in the particular subject covered and also allows a better
solicitation of manuseripts as each member of the committee is solely
or jointly responsible for a particular field. One meeting of this com-
mittee was held to determine upon the course of procedure, the relative
quantity of space to be devoted to each general subjeet, and the type of
editing to be done to manuscripts. Some idea of the extent of the work
accomplished by this committee ean be had from the following com-
pilations.

Papers secured for publication

Papers published during 1930

Papers rejected

Papers returned for revision

Book reviews prepared and published. . ..................... .. 10
Discussions published
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i PusLiciry

The general publicity for the Institute was in the hands of the Com-
7 mittee on Publicity under the chairmanship of W. G. H. Finch. Re-
i leases were prepared on New York meetings and forwarded to a large
1 group of newspapers throughout the country. Publicity for the Fifth
1 Annual Convention in United States’ newspapers was arranged to a
1 very large extent by the Committee on Publicity. General items of
1 news including presidential addresses were also forwardetl to the press.

STANDARDIZATION

The Committee on Standardization appointed in 1929 carried over
into 1930 to complete its report which is published in another section
of this Yrar Book. The committee under the chairmanship of J. H.
Dellinger held five mectings during 1930 with an average attendance of
approximately eighteen.

The Technical Committee on Radio Receivers under the chairman-
ship of E. T. Dickey held seven meetings. Three subcommittees of this
committee, on aircraft receivers, high-frequency receivers, and miscel-
laneous tests, held nine meetings in all.

The Technical Committee on Transmitters and Antennas under the
chairmanship of Haraden Pratt held two mectings, and two meetings of
the subcommittec on methods of tests and one meeting of the subcom-
mittee on nomenclature took place.

The Technical Committee on Vacuum Tubes under the chairman-
ship of Stuart Ballantine held three meetings.

The Technical Committee on Electro-Acoustic Devices of which
H. A. Frederick is chairman held one meeting.

The total number of meetings of technical committeces or sub-
committces during 1930 was thirty-two with an average atiendance of
cight members at each.

The 1931 Report of the Committee on Standardization is 83 per
cent larger than the preceding report published in the 1929 Year Book.
It contains much new material including reports on methods of tgsting

1. and raling transmitters, performance indexes of clectro-acoustic de-

vices, and safety provisions for transmitters.

SecrioNAL ComMmITTEE oN Rapio

The Sectional Committec on Radio which operates under the
American Standards Association procedure is sponsored jointly by the
American Institute of Electrical Engineers and the Institute of Radio
Engineers.
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The Technical Committee on Radio Receivers held three meetings,
the .Committee on Transmitters held four meetings, and the Com-
mittecs on Vacuum Tubes and Electro-Acoustic Devices held two and
three meetings, respectively. The uvemge attendance at these meet-
ings totaled nine.

The report of the Sectional Comxmttec on Radio of the American
Standards Association has been held up pending final approval of the
report of the Committee on Standardization of the Institute which re-

port will be used as a basis for some of the work of the Sectional Com-

mittee on Radio. The technical committees have been in active opera-
tion and it is anticipated that their reports will be available shortly.

American Standards Association

On October 1, 1930, the Institute accepted the invitation of the
American Standards Association to become a member body of that or-
ganization. It is felt that the active codperation of the Institute in the
work of the American Standards Association will be of great importance
to-the radio industry.

Deaths

It is with regret that we list here the names of those members of the
Institute who died during 1930:

Firnest . Hentschel
I°. W. Kless

Fred W. Kush

W. L. Morley
Oscar C. Roos

Carl E. Trube

James H. Carroll
15, B. Craft
Louis M. Evans
Arthur W. Ganz
Ralph W. Goidard
R. V. Hansford
' John L. Wuertz
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The Institute of Radio Engineers, Inc.
COMPARATIVE BALANCE SHEET

December 31, 1930 and 1929

Dec. 31,  Dec. 31, INCREASE
ASSETS 1030 1920 DECREASE
CASH

General Fund—Corn Exchange Bank $14,831.61 15,803.90- 772.29
Special Fund—Corn Exchange Bank 348.41 222,75 125.66
Petty Cash Fund K 175.00 175.00

Funds—National State Bank, Newark 5,566.91 5,566.91

TOTAL CASH 15,355.02 21,568.56 0,213.54

ACCOUNTS RECEIVABLE
Juniors. . 22, 73.00 49.00
z\aaocmu‘s .. 474 1,181.31 208.36
Members. ... . . 25.00 5.00
Entrance Fees . . . 803,00 175.00
Transfer Fees 10. 52,20 42.20
Advertising . 2,645.79 134 .98
Reprints 01. J01.87

TOTAL ACCOUNTS RECEIVABLE 22, 4,780.30 642,05

INVENTORY
Procexpines on Hand . 3,088.88 756.04
Bound Volumes on Hand 11, 194,38 82.81
Binders on Hand . 181,70 24,62
Emblems on Hand 252.7 252,30

TOTAL INVENTORY 1,065, 4,064, 04 900.91
INVESTMENTS.. 47,493, 37,238,00 10,255.00

FURNITURE AND FIXTURES. .86 .
Less—Reserve for Dcprecmtmn K 04 5,105.92 4,480, 14 625.78

ACCRUED INTEREST ON INVESTMENTS. .. 892.43 730.18 133,28

PREPAID EXPENSES i . .
Unexpired Inaurance Premiutua 74,32 13.68 30.04
Stationery Inventory : 728.37 300.00 428.37

TOTAL ASSETS $80,037.26 73,214,80 6,822,148

Dee. .H. Dec. 31, INCREASE
LIABILITIES AND SURPLUS 1920 DECREASE
ACC%UNTS PAYABLE. 3,012,290 3,420.65

4.62
buU
30.30

Associntes 2. 2. 160.05
Members 2 . 7.92
" 56.71

Entrance Fees. .. .cvvvieierinueeniininn.s P . 142.50
Subscriptions to ProceepiNus, ... ..o 3, 365 .20 643.22

TOTAL LIABILITIES 5,183.75 L I 2,390.51
MORRIS LIEBMANN MEMURIAL FUND
Principal 10,000.00  10,00.00
Unexpended Income. v oovvviiiiiinineneiiiiennns 77.87 77.87
TOTAL MORRIS LIEBMANN FUND 10,077.87 10,077.87
SURPLUS
Balance, January 1
Operating Profit for Year
SURPLUS, DECEMBER 31

TOTAL LIABILITIES AND SURPLUS

55,5(.!2.07 47,823.23 7,749,
9,212.97 7 730 44 1,473.5

64,775.64 55,562.67 0,212,
$80,037.26 73,214.80 6,822.40

Patlerson and Ridgway. Certified Public Accountants,
74 Trinity Place, New York City




CONSTITUTION

ADOPTED AT THE FirsT MEETING oF THE INSTITUTE OF RADIO
ENGINEERS, MAY 13, 1912; AMENDED NOVEMBER 2,
1914, axp DecemBER 5, 1915

ARTICLE I
NAME AND OBJECT

SEc, I—The name of this organization shall be the Institute of Radio
Engineers.

Skc. 2—Its object shall be the advancement of the theory and practice of
radio engincering and of the allied arts and sciences, and the maintenance of a
high professional standing among its members. Among the means to this end
shall be the holding of mectings for the reading and discussion of professional
papers and the publication of such papers, discussions and communications as
may seem expedient.

ARTICLE Il

MEMBERSHIP

Sec. 1—The membership of the Institute shall consist of:

a. Honorary Members, who shall be entitled to all rights and privileges of
the Institute except the right to nominate, vote and hold office.

b. Fellows, who shall be entitled to all rights and privileges of the Institute.

¢. Members, who shall be entitled to all rights and privileges of the Institute
except the right to hold the office of President and Vice-President.

d. Associates, who shall be entitled to all rights and privileges of the Insti-
tute except the right to hold the office of President, Vice-President, and Editor.

¢. Juniors, who shall be entitled to attend all meetings and to receive copics
of all Institute publications.

Sec. 2—Honorary members may be chosen from among those who have
rendered ncknowledged eminent service to radio science, or the radio arts.

Sec. 3—Fellow shall be not less than thirty years of age and shall be either:

«. A radio engineer by profession. As such he shall be qualified to design and
take responsible charge of important radio work; he shall have been in the nct.ivc
practice of his profession for at least seven years, and shall have had responsible
charge of important radio work for at least three years.

When the applicant holds in a principal national socicty of an allied branch
of engincering, membership in a grade for which the qualifications indicnte.n
standing cqual to that required for the grade of Fellow herein, such membership
shall be considered equivalent to three of the required seven years of active prac-
tice of the radio profession.

b. A professor of physical science or of clectrical engincering. As such lze
shall have attained special distinction as an expounder of the principles of radio
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science and of radio engineering; he shall have had at least seven years experience
as n teacher of physical or clectrical subjects and shall have had responsible
charge, for three years, in a radio course of a principal school of science and en-
gineering. Any years of experience as defined in paragraph “a” that the applicant
may have had as a radio engineer shall be considered the equivalent of the same
number of years of experience as & “teacher of radio subjects.”

c. A person who has done notable original work in radio science of a charac-
ter to give him a recognized standing at least equivalent to that required for the
Fellows under paragraphs “a” and “b.”

d. A person regularly engaged in radio work for at least seven years, who, by
inventions or special proficiency in contributions to the radio science or the radio
arts or radio literature, has attained a standing at least equivalent to that re-
quired for Fellows under paragraphs “a” and “b.”

Stc. 4—A Member shall be not less than twenty-five years of age and shall
be either:

a. A radio engineer by profession. As such, under general direction he shall
have designed and taken responsibility for important radio engineering work; he
shall have been in the active practice of his profession for at least four years,

When the applicant holds in a principal national society of an allied branch
of engineering, membership of a grade for which the qualifications indicate a
standing equal to that required for the grade of Member herein, such membership
shall be considered equivalent to two years of the requisite four years of active
practice of the radio profession.

b. A teacher of physical science or of electrical engineering. 1le shall have
had at lenst four years experience as a teacher of radio subjects in a’school of rec-
ognized standing. Any years of experience the applicant may have had as a ra-
dio engineer shall be considered the equivalent of the same number of years of
experience as a “teacher of radio science or of ragdio engineering.”

¢. A person regularly employed in radio or closely allied work for at least
four years, who, by invention or by proficiency in radio seience, the radio arts, or
radio literature, or as an exccutive of any radio enterprise of large scope, has at-
tained a standing equivalent to that required for Members under paragraphs “a”
and “6.” In the case of such an exccutive the applicant must be qualified to take
responsible charge of the broader features of radio engineering involved in the
work under his direction.

d. A commissioned officer of the Army or Navy of the United States Govern-
ment or of any foreign government, who has been regularly engaged in radio
work for a period of at least three years, who shall have had responsible charge of
important government radio work for at least one year and who shall have at-
tained the rank of Captain in the Army or Lieutenant in the Navy.

SEc. 5—An Associate shall be not less than twenty-one years of age and shall
be:

a. A radio engineer by profession.
b. A teacher of radio subjects,

¢. A person who is interested in and connected with the study or application
of radio science or the radio arts.

SEc. 6—A Junior shall be not less than sixteen years of age nor over twenty-
one years of age, and shall be a person who is interested in the study or applica-
tion of radio scienee or the radio arts,
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On attaining the age of twenty-one years, Juniors shall be transferred to the
grade of Associate.

Sec. 7—In all cases, graduation from the radio course or electrical course of
of a school of science or of engineering of recognized standing shall be considered
the equivalent of one year's radio experience.

Sec. S—Any person who is a Member at the time this group of amendments
is adopted, shall not be barred from eligibility to the grade of Fellow because of
the age limitation, provided he shall otherwise be eligible as herein defined.

Any person who is an Associate at the time this group of amendments is a-
dopted, shall not be barred from eligibility to the grade of Member because of age
limitations, provided he shall otherwise be eligible as herein defined

ARTICLE III

ADMISSIONS AND EXPULSIONS

Sec. 1—Honorary Members shall be recommended by at least ten members
of the Board of Direction, and upon unanimous vote of the Board shall be pro-
posed to the membership for election. A person elected an Honorary Member
shall be promptly notified thereof by letter. The election shall be cancelled if an
acceptance is not reccived within six months after the mailing of notice.

- 8Ec. 2—Applications may be made for admission or transfer to any grade of
membership. Applicants shall give references to members of the Institute as fol-
lows:

For the grade of Fellow, to five Fellows.

For the grade of Member, to five Fellows, or Members.

For the grade of Associate, to five Fellows, Members or Associates.
For the grade of Junior, to five Fellows, Members or Associates.

Ench application for admission or for transfer from one grade to another
shall embody a concise statement, with dates, of the candidate's training and ex-
perience, and shall be in such form and such details as may be prescribed by the
Board of Direction. It shall be signed by the applicant and shall contain a prom-
ise Lo conform to the requirements of that grade of membership to which he may
be elected.

Each of the members referred to by the applicant shall be requested by the
Secretary to address a letter to the Board of Direction stating the extent of the
writer's personal knowledge of the applicant and his training and experience. If
at least a majority of the corporate members named as references do not furnish
the requisite endorsement, the Secretary shall call upon the applicant for addi-
tional names, and not until written communieations have been reccived from at
least three members shall the application be considered by the Board of Direc-
tion,

The requirements of the foregoing paragraph may be waived in whole or in
part where the applicant is well-known, either personally or by reputation, to the
Board of Dircction, or where the application is for Junior or Associate grade

An applicant who is so situated as not to be personally known to the re-
quired number of members of any grade may give the names, occupations and
addresses of responsible non-members to complete the required number of refer-
ences. «

CONSTITUTION 33
3 Sec. 3—A list comprising the names, ages, addresses and occupations of all
*‘j new applicants for admission or transfer shall be sent by the Secretary to each
& member of the Board of Direction. ‘
The Board of Direction may consider applications for admission or transfer
4 to the grade of Member at any regular meeting held at least two weeks after the
4 list containing the applicants’ names has been sent to each member of the Board

i of Direction.

The Board of Direction may consider applications for admission or transfer

Jto the grade of Fellow at any regular meeting held at least four weeks after the list

containing the applicants’ names has been sent to each member of the Board of

4 Direction.

A record affirmative vote, oral or written, of at least two-thirds of the Board

J members voting at any regular meeting, shall elect or transfer an applicant for

HJany grade. A vote on any application shall stand, unless withdrawn by the
'{ Board member voting, until the application is finally acted upon.

Skc. 4—A rejected applicant may renew his application for membership at

4 any time after the expiration of one year from the date of the ballot rejecting his

previous application.
Skc. 5—All elected candidates shall be duly notified and shall subscribe to the
Constitution and Rules of the Institute. Forms for this purpose shall be pre-

A scribed by the Board of Direction. If these provisions are not complied with
“f within six months from the notification of election, such election shall be con-
% sidered void, unless for special reasons the time shall be extended by the Board of
i3 Direction. Membership of any person shall date from the date of his clection.

Sec. 6—Fellows, Members, Associates or Juniors, if found delinquent in

i their duties may be tried by the Board of Direction, and upon decision of the
3 Board their names shall be submitted to the Institute to determine their suspen-
i1 sion or expulsion. A three-quarters vote of the Institute shall be necessary to
-4 ratify such action of the Board. '

Skc. 7—A member may resign his membership by a written communication

to the Secretary, who shall present the same to the Board of Direction; when,
‘% if all his dues have been paid, his resignation shall be accepted.

. ARTICLE 1V

DUES

Sec. 1—The entrance fee, payable on admission to the Institute, shall be as

follows:

Admission to the grade of Fellow, ten ($10) dollars.
Admission to the grade of Member, five ($5) dollars.
Admission to the grade of Associate, three (83) dollars.
Admission to the grade of Junior, one ($1) dollar.

The transfer fee from one grade of membership to another shall be the dif-

'§ ference between the corresponding admission fees.

The entrance fees shall be waived until January 1, 1927,
Skc. 2—The annual dues payable by members, whether resident or non-
resident, shall be as follows:
6. By Fellows, ten ($10) dollars,
By Members, seven dollars and fifty cents ($7.50).
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By Associates, four (S4) dollars.
By Juniors, three dollars and fifty cents (83.50),

b. Honorary Members shall be exempt from all payments.
Sec. 3—The annual dues shall be payable on the first day of January, in ad-

vance of the ensuing year. It shall be the duty of the Secretary to notify each 3

member of the amount due at the time of giving notice of the annual meeting.
Sec, 4—DPersons clected after July 1st of any year shall pay only one-half of
the dues for that year. .
S!.ZC. fi—Any person whose dues are more than three months in arrears shall
be notlﬁ'ed by the Secrctary. Should his dues not be paid when they become six
months in arrears, he shall lose the right to vote or to receive the publications of

the Institute. Should his dues become nine months in arrears, he shall be again

notified I'EI form preseribed by the Board of Direction, and if such dues become
one year in arrears, he shall forfeit his connection with the Institute. The Board

of Direction may, however, for cause deemed by it sufficient, extend the time for =

payment and for the applieation of these penaltics.

Sec. 6—The Board of Direction may, for sufficient cause, temporarily ex- 3
cuse from payment of annual dues any member; and the Board may remit the

whol_c or part of dues in arrears, or accept in lieu thereof desirable additions lo
the library or collections.

A .Snc. 7—Every person admitted to the Institute shall be considered as be-
longing thereto and liable for the payment of all dues until he shall have resigned,

been expelled, or have been relieved therefrom by the Board of Dircetion.

ARTICLE V

OFFICERS
Sec. 1—The governing body of the Institute shall be a President, a Vice-

President, a Secretary, a Treasurer, and an Editor of Publications, six elected |
Managers, and three appointed Managers who shall together constitute the Board

of Direction.

Sec. 2—The terms of all officers, except the six elected Managers, shall be
one year each, and shall begin at the close of the annual meeting at which election *

is made, .The terms of all officers shall continue until successors are duly elected.
The President and the Vice-President shall not be eligible for immediate renom-
ination to the same office.

Ste. 3—Two Managers shall be elected each year and serve for three years,
For the year 1915 six clected Managers were voted upon as follows: The
two candidates receiving the highest number of voles to serve three years; the
two candidates receiving the next highest number of voles, two years; the two

candidates receiving the next highest number of votes, one year,

.SEc. 4—The three appointed Managers shall be chosen by the Board of Di-
reclion to serve for terms of one year, These appoinied Managers shall have no 3

vote in the election of their successors.

ARTICLE VI

MANAGEMENT

Sec. 1—The President shall have generni supervision of the affairs of the In-

stitute. He shall preside at meetings of the Institute and of the Board of Direc-

CONSTITUTION 35
on at which he may be present and shall be an ex-ofticio member of all commit-
dtees. He shall deliver an address at the annual meeting,

Sec. 2—The Board of Direction shall manage the affairs of the Institute in
conformity to the laws under which the Institute is organized and the provisions
of the Constitution. It shall direct the investment and care of the funds of the
d1nstitute; make appropriations for specific purposes; act upon applications for
Imembership as heretofore provided; take measures to advance the interests of
“the Institute; appoint all its employees, and generally direct its business. The
4Board of Direction shall make an annual report at the annual meeting, transmit-
ing the report of the Treasurer and of the other officers and of committees. Five

embers of the Board of Direction shall constitute a quorum.

Sec. 3—The Treasurer shall receive all moneys and deposit same in the name
Jof the Institute. He shall invest all funds not needed for current disbursements,
“as shall be ordered by the Board of Direction. He shall pay all bills, when certi-
fied and audited, as provided by this Constitution and by the rules to be pre-
#scribed by the Board of Direction, He shall make an annual report and such
‘Hother reports as may be prescribed by the Board of Direction.
The Board of Direction shall secure a satisfactory surety for the faithful
serformance of his duties by the Treasurer, and shall renew the same during the
month of January of each year.

Skc. 4—The Secretary will be expected to attend all meetings of the Institute
and of the Board of Dircction; prepare the business thereof, and duly record the
A proceedings thereof. He shall sec that all moneys due the Institute are carefully
‘4 collected, and without loss transferred to the custody of the Treasurer. Ile shall
4 carefully scrutinize all expenditures and use his best endeavor to secure economy
A in the administration of the Institute. e shall personally certify the accuracy of
i all bills or vouchers on which money is paid, and shall countersign the checks
4 drawn by the Treasurer against the funds of the Institute when such drafts are
4 known to him to be proper, and duly authorized by the Finance Committee. 1To
s shall have charge of the books of account of the Institute, and shall furnish, when
4 required by the Board of Direction, a statement of receipts and expenses under
4 their several headings, and also a statement of monthly balances. He shall
yresent annually, to the Board of Direction, a balance sheet of his books as of
4 December 318t and shall furnish from time to time such other statements as may
4 be required of him. Ile shall conduct the correspondence of the Institute and
kecp full records of the same. He shall perform all other duties which may from
time to time be assigned to him by the Borrd of Direction,

Sec, 5—The Board of Direction may also, if they deem it necessary, appoint
'3 an Assistant Secretary, who shall aid the Secretary and be under his immediate
‘3 direction in all matters.

Sec. 6—The President, as soon as expedient after the annual meeting, shall
3 appoint from the membership, with the advice and consent of the Board of Di-
¢4 rection, the following standing committees:

Committee on Papers.
Committee on Standardization.
Committee on Publicity.

Members appointed shall serve until their successors are appointed or the
4 Committees dissolved.
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ARTICLE VII

NOMINATION AND ELECTION OF OFFICERS
Sec. 1--Two months before the annual meeting, nominations for the offices
of President, Vice-President, Secretary, Treasurer, and two Managers, shall be
called for from the membership qualified by this Constitution. Before nominces’

names are submitted to the membership for final vote, each nomince shall be

consulted and if he so requests, his name shall be withdrawn and the next ranking
name substituted,

For the year 1915, nominations for six Managers were called for.

One month before the annual meeting, the Board of Direction shall submit

to the entire membership excepting Honorary Members and Juniors, & list of all

nominees, which list shall consist of the pairs of names receiving the largest num-
ber of nominations for each office. In the event of ties in nominations the Board

. of Direction shall select the name of the man in its opinion best fitted for that of-
fice. The membership shall then submit written ballots in plain sealed envelopes
enclosed within mailing envelopes marked “Ballot,” and bearing the member’s
signature, voting for officers from the list of nominces. A majority vote received
up to the time of the closing of the polls (twenty-four hours before the opening of
the annual meeting) shall elect, and no votes by proxy shall be counted. The
methods of balloting herein described shall be used for nominating as well as for
voting, except the outer envelope shall be marked “Nomination” in the former
case. In nominating, as in voting, no proxies or ballots within unsigned outer en-
velopes shall be opened for counting. Ballots, whether for nomination or voting,
shall be checked, opened and counted by a quorum of the Board of Direction, at
a regular meeting of the Board. At the time of call for nominations, the Board of
Direction shall submit to qualified voters a list of suggested nominations con-
taining at least two names for each office.

See. 2—The Editor of Publications shall be elected by vote of the Board of
Direction as soon as possible after May 1st.

ARTICLE VIII
MEETINGS

Skc. 1—There shall be an Annual Meeting, at which the annual reports for
the year ending December 31st previous shall be presented, and the Ballot for
officers reported. At this meeting fifteen (15) members shall constitute a quorum,

Sec. 2—Business meetings shall be held as prescribed by the by-laws,

Skc. 3—In addition to the Annual Meeting, meetings for the reading and
discussion of papers shall be held as ordered by the Board of Dircct'on

SEc. 4—Special mectings may be called by the Board of Direction, and shall
be s0 called upon request of ten members, which request shall state the purpose
of such meeting. The call for such meeting shall be issued ten days in advance,
and shall state the purpose thereof, and no other Business shall be taken up at
such meeting. At these meetings ten members shall constitute a quorum.

Skc. 5—The Institute mnay adopt, from time to time, rules for the order of
business at its meetings.

Sec. 6—Meetings of the Board of Direction shall be held at the time of the
annual meeting and at such other times as the Board may determine, but only
on notice to all members of the Board by the Secretary. Notices of time and place
of meeting are to be mailed in New York at least {wo days in advance.

S b i w1 AR an e b i e LB bl

CONSTITUTLION

ARTICLE IX
AMENDMENTS

Sec. 1—Proposed amendments to this Constitution must be r.c(luced to
writing and signed by not less than twenty Fellows, Members or Assocmtcs,'nml
be submitted to the entire membership, except Honorary Mcmberf; and Juniors,
who shall vote by letter ballot. The amendment shall !)e adopted if scvc.nt,y-ﬁvc
per cent of the votes received are in favor of such nf:tlon, the polls.hnvmg been
cpen for at least one month after mailing to the qu:.shﬁed membership, notices of
the proposed amendments. Votes upon the adoption of proposed unzcndl‘nents
shall be checked, opened and counted by a quorum of the Board of Direction at
a regular meeting of the Board.

AMENDMENTS
INCREASE OF MEMBERSILP DUES

In October, 1919, in accordance with the provision of Scc'tion' l,abovc,t!]c
membership approved adoption of an amendment to the Constitution authoriz-
ing increasing the dues as follows:

Per Year

Fellows
Members
Associates
Juniors

10.00

At the Board meeting held in January, 1920, it was decided to 'dcfcr ad-
vancing the dues to the full amount authorized until n later date. The dues

adopted were: :
cop Per Year
§12.00
9.00

Fellows

Members. ...oo vt e
Associntes

Juniors

On January 1, 1926, the dues were advanced as follows:
Per Year
PelloWs. oo v oot i $15.00

Members
Associates
Juniors

This leaves the annual dues for Associates and Juniors below the amount
authorized by the membership in October, 1919,

On January 1, 1927, the entrance fces were reinstated. These are:




1031 1. R, E. YEAR BOOK

NOMINATION AND ELECTION OF OFFICERS

In January, 1921, the membership by letter vote approved change in Article
VII of the Constitution to read as follows:

Article VIT, Scction 1 of the Constitution to read:

“Ske. 1—Six weeks before the annual meeting, the Board of Dircetion shall

submit to the entire membership, excepting Honorary Members and Juniors, a
list of eandidates (nominees) for the offices of President, Vice-President, (Secre-

tary, Treasurer) and two Managers, This list shall comprise at least one name .

and not more than three names for each office, the names being proposed cither
by Pelition as hercinafter provided, or by (a quorum of) the Board of Direction,
at one of these stated meetings. The list shall contain no indication as to whether
the candidate has been proposed by Petition or by Board of Direction.

“Nomination by Petition shall be made by letter, addressed to the Board of
Dircetion, setting forth the name of the proposed candidate and the office for
which it is desired he be nominated. For acceptance, a letter of Petition must
reach the Board of Direetion on or before October 15th of any year, and shall be
signed by at least thirty-five Fellows, Members or Associates.

“I'he list of nominees shall contain the names of all eandidates proposed by
formal Petition or by the Board of Direction, but before this list is submitted to
the membership for final vote, cach candidate should be consulted and if he so re-
quests, the fact that he has withdrawn from election shall be stated after his
name.

“Phe entire membership, excepting Ionorary Members and Juniors, shall
vote by written ballots in plain sealed envelopes, enclosed within mailing enve-
lopes marked “Ballot” and bearing the member's signature, for the officers whose
names appear on the list of candidates. A majority vote received up to the time of
the closing of the polls (twenty-four hours before the opening of the annual meet-
ing, the date of which shall be stated in the election notice) shall elect, and no
votes by proxy shall be counted. No proxies or ballots within unsigned outer en-
velopes shall be opened for counting. Ballots shall be cheeked, opencd and
counted by a quorum of the Board of Direction, at a regular meeting of the
Board.

“See. 2—'I'he Treasurer, Secretary, and Editor of Publications shall be ap-
pointed by majority vote of the Board of Direction as soon as practicable after
January 15th of each year, for & term of one year or until their successors be ap-
pointed.”

BY-LAWS GOVERNING SECTIONS

(T'he purposc of the Institute in furthering the establishment of Sections is lo afford
opportunily for members situated in various parts of the United Stales and other
countries to mecl in organized groups for the discussions of radio engincering
lopics.)

1—A petition for the formation of a Section shall be signed by not less than
twenty-five members (any grade except Juniors) residing within the territorial
limits hereinafter prescribed. The Board of Dircction may decline to authorize
the formation of a Scetion when, in its judgment, such an organization would not
be compatible with the interests of the Institute.

CONSTITUTION

9 A Seetion shall be known as: The (name of place or geographical district)
Seelion of the Institute of Radio Engineers.

5—The principal activity of a Section shall be the holding of periodical
meetings (monthly or bi-monthly, but not less than five regular meetings an-.
nually) for the presentation of original papers already presented at New York
meetings of the Institute, or at other Sections.

4—The territory of a Scction shall be the territory naturally tributary
thereto, but shall not include territory so remote or inaccessible that members
cannot readily attend mectings. For the purpose of determining the maximum
amount of money to which a Section is entitled under these by-laws, points more
than sixty miles from the regular meeting place of the Section shall not be con-
sidered a part of the Section except when special conditions warrant such action,
territory within a reasonable distance may be authorized by the Board of Direc-
tion. If adjacent Scctions should be so situnted that the sixty-mile limit embraces
common territory, the question as to which Section shall claim sueh members as
reside within this common territory shall, if possible, be decided by agreement
between the Sections concerned; otherwise by the Board of Direction. (Sections
may carry on their mailing list for meeting announcements the names of mem-
bers loeated outside of the prescribed Section territory.)

5—The Chairman, Vice-Chairman, Secretary, and any other officers of eacl:
Secetion must be Fellows, Members or Associates of the Institute, and shall be
eleeted for the term of one year beginning January 1, or May 1, and until their
sneeessors are clected. :

G—The Board of Direction may at any time terminate the existence of any
Section when in its judgment the interests of the Institute make such action de-
sirable,

7—Papers and diseussions presented before o Section and published in the
Procerpisas shall not be republished except with due acknowledgment of the
original source.

$—-Original papers presented before a Section, guitable for publication in
the ProceEnixes may be presented to the Meetings and Papers Committee for
consideration, which, in judging suitability, will be governed by the same eon-
siderations applied to similar matter offered from other sources.

9—The Sceretary of the Institute will forward to the Secretary of each See.
tion copies of all printed announcements of the regular meetings in New York,
and shall forward also to the Sccretary of each Section, three complete sets of
proofs, or three pamphlet form copies of cach technical paper intended for pres-
entation at New York or for publication in the ProcrepINGS. This Intter is for
the purpose of supplying Sections with advance copies for Section discussion,

10—Ench Section shall have a Meetings and Papers Committee and n
Membership Committee, appointed by the Chairman.

11—Ench Seetion shall conduct its affairs in such manner that no indebted-
ness shall acerue in excess of the amount due annually as per-member rebate,
specified in paragraph 12,

12—The appropriation of Institute funds during any fiscal year for aid in
Seetion maintenance shall be the sum determined as follows: one dollar for each
Fellow, Member, and Associate residing within the territory of the Section at the
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beginning of the administrative year, namely, January 1. Each year, beginning
in 1926, the Treasurer will place to the credit of each Section the accrued rebate
calculated from members’ dues paid in the Section as of March 1 and September
1. Section Treasurers may draw upon this account quarterly; that is, January
1st, April 1st, July 1st and October ist.

13—Seetion Seeretaries shall forward to the Secretary of the Institute a re-
port of each meeting held by the Section for the presentation or discussion of
papers, and on January 1 of each year a statement of the past year’s accounts.

The Institute of Radio Engineers
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INTRODUCTION

has had a Committee on Standardization whose duty it has been
to study and define suitable terms used in radio communication,
and to propose standard methods of testing and rating radio equipment.

The first Report of the Committee on Standardization was issued
in 1913 as a part of Volume 1 of the Proceedings. This was suceceded
by revised reports issued in 1915, 1922, 1926, and 1928,

The present Report is an oulgrowth and expansion of the 1928 Re-
port. All of the material in the 1928 Report has heen carefully reviewed
and retained or revised, as necessary, to keep pace with the progress
of the seience. The Standard Methods of Measuring Important Char-
acteristics of Vacuum Tubes and Standard Tests of Broadeast Radio
Reecivers in the 1928 Report formed the basis of the corresponding ma-
terial in this report although in both cases a considerable amount of
new material has been added. Among the major new items which are
included in this report are: Tentative Suggested Methods of Testing
and Rating Radio Transmitters and Antennas, Performance Indexes
and Tests of Electro-Acoustic Devices, and Provisions for Safety of
Operating Personnel in Relation to Radio Transmitting Tquipment.

"The sections entitled Tentative and Suggested Methods of Testing
and Rating Radio Transmitters and Antennas, and Tentative and Sug-
gested System of Symbols for Electro-Acoustic Devices are in a differ-
ent class from the other sections of the report. They are not adopted
standards but are tentative material included for information and trial.

The Institute has been actively interested in related standards of
other organizations as well as in its own standards, and has codperated
with the standardizing bodies of the Acoustical Socicty of America, the
American Institute of Electrical Engincers, the American Society of
Mechanical Engineers, the American Standards Association, the Inter-
national Electrotechnical Commission, and the Radio Manufacturers’
Association. For several years the Institute has been joint sponsor,
with the American Institute of Electrical Engineers, of the Scetional
: Committee on Radio of the American Standards Association, and be-
. came a member body of the American Standards Association in Octo-
ber, 1930. ,

"The scope of the Institute's standardization work includes stand-
ardization, with respect to radio communication and closely allied
fields of science and engincering, of::
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. Nomenclature, symbols, and definitions.

_ Methods of testing apparatus, equipment, devices, and mate-
rials used in radio communication.

. Acceptable limits for performance, ratings, capacities, opera-
tion, and other characteristics and s.tnndards for such appara-
tus, equipment, devices, and- materials. .

_ Standardization of sizes and dimensions, and elecprfca] and
mechanical characteristics of parts, apparatus, c.qulpment,
and devices to provide for interchangeability and interwork-
ing, or cconomy in manufacture and use. .

. Standardization of specifications governing quality of mate-
rial and methods of test therefor. .

6. Establishment of provisions for safcty of operating and other
personnel in relation to radio equipu}ent. .

The work of the Committec on Standardization has to date bcer} lim-

ited Lo items Nos. 1,2, and 6. The Institute’s work on the qthcr items

isin general done through its sponsorship of the A.S. A. Sectional Com-

ittece on Radio. . .
" The standards of other organizations, listed below, will be found of

interest to radio engineers: .
«R.M.A. Standards and Engineering Information.” Issued b.y Ra-
dio Manufacturers’ Association, Inc., 32 W. Randolph St., Chicago.

Latest edition, 1930. . :
“Graphicnl’ Symbols for Telephone and Telegraph Use.” A.S.A.

7%10g6. 1929. B
‘;‘gGraphical Symbols Used for Tlectric Power and Wiring.” ALE.E,

* . July, 1930.

I\O"‘ls;%:bols fz;' Photometry and Illumination.” A.S.A. Z10d. 1930.
«Mathematical Symbols.” A.S.A. Z10f. 1928. '
“Tetter Symbols for Electrical Quantitites.” A.S.A. Z10gl. 1929.
«Table of Preferred Numbers.” AS.A. 717, 1927.
«Rlectrical Measuring Instruments.” ALEE., No. 33. January,

27.

N “T'elephony and Telegraphy.” ALEL, No. 34. June, 1922,
“Storage Batteries.” A.S.A. C40. 1928.°
«National Electrical Code,” Art. 37. A.S.A. Cl. 1930.
«National Electrical Safety Code,” Part 5. A.S.A. C2. 1927.
The last eight of these were published in the 1930 Year Boox of the

Institute of Radio Engineers.
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STANDARD DEFINITIONS OF TERMS
‘ USED IN RADIO

SECTION 1—GENERAL

i21001. Cycle. A cycle is one complete set of the recurrent values of a

periodic phenomenon.

741002. Frequency. Frequency is the number of cycles per second.

#1003. Kilocycle. A kilocycle, when used as a unit of frequency, is a

thousand cycles per second.

004. Megacycle. A megacycle, when used as a unit of frequency, is a
million cycles per sccond.

005. Audio Frequency. An audio frequency is a frequency corre-
sponding to a normally audible sound wave.

31006. Radio Frequency. A radio frequency is a frequency usually

higher than those corresponding to normally audible sound waves.

Note—It is not implied that radiation cannot be secured at lower fre-
quencies, nor that radio frequencies are nccessarily above the limit of
audibility. : . ‘

007. Fundamental Frequency. A fundaméntel frequency is the lowest
component frequency of a periodic wave or quantity.

:£1008. Harmonic. A harmonic is a component of a periodic wave or
§ quantity having a frequency which is an integral multiple of the

fundamental frequency. For example, a component the frequency
of which is twice the fundamental frequency is called the second
harmenie.

009. Subharmonic. A subharmenic is a component of a periodic

wave or quantity having a frequency which is an integral submul-
tiple of the fundamental frequency. TFor example, a component
the frequency of which is half the fundamental frequency is called
the second subharmeonic.

1010. Oscillatory Circuit. An oscillatory cireuit is & circuit containing
inductance and capacitancz, such that a voltage impulse will
produce & current which periodically reverses.

011. Signal. A signal is the intelligence, message, or effect, conveyed
in communication.’ '
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1012. Signal Wave. A signal wave is a wave, the form of which con-
veys a signal.

1013. Band of Frequencies. A band of frequencies is a continuous
range of frequencies between two specified frequency limits.

1014. Side Band. A side band is a band of frequencies on either side 1

of the carrier frequency produced by the process of modulation.

1015. Side Frequency. A side frequency is a frequency on either side
of the carrier frequency, produced by the process of modulation.

1016. Carrier Wave, A carrier wave is a wave which is modulated by
a signal and which enables the signal to be transmitted through
a specific physical system.

1017. Carrier Current. A carricr current is the current associated with
a carrier wave.

1018. Carrier. Carrierisa term broadly used to designate carrier wave,
_carrier current, or carrier voltage.

1019. Carrier Frequency. A carrier frequency is the frequency of a f

carrier wave,

1020. Beating. Beating is a phenomenon in which two or more peri-
odic quantities of different frequencies react Lo produce a resultnnt

having pulsations of amplitude.

1021. Beat. A beat is a complete cycle of pulsatlons in the phenome-

non of beating.

1022, Beat Frequency. Beat frequency is the number of beats per see-
ond. :

1023. Series Phase Resonance. Secries phase resonance is a condition

which exists in a circuit comprising inductance and' capacitance 3
connected in series, when the current entering the ecircuit is in 3

phase with the voltage across the circuit.

1024. Parallel Phase Resonance. Parallel phase resonance is a condi-
tion which exists in a circuit comprising inductance and capaci-

tance connected in parallel, when the current entering the circuit

is in phase with the voltage across the circuit.

1025. Tuning. Tuning is the adjustment of a circuit or system to se-
cure optimum performance in relation to a frequency; commonly,
-the adjustment of a circuit or circuits to' resonance.
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1026. Coupling. Couf)ling is the association of two circuits in such a
way that power may be transferred from one to the other.

1027. Coupling Coefficient. The coupling coefficient is the ratio of the
mutual or common impedance component of two circuits to the
square root of the product of the total impedance components of
the same kind in the two circuits. (Impedance components may be
inductance, ‘capacitance, or resistance.)

1028. Direct Coupling. Direct coupling is the association of two cir-
cuits by having an inductor, a condenser, or a resistor common
to both circuits. :

1029. Inductive Coupling. Inductive coupling is the association of one
circuit with another by means of inductance common or mutual to
both. (This term, when used without modifying words, is com-
monly used for coupling by means of mutual inductance, whereas
coupling by means of self-inductance common to both circuits is
called direct inductive coupling.)

1030. Capacitive Coupling. Capacitive coupling is the association of
one circuit with another by means of capacitance common or
mutual to both.

1031. Resistance Coupling. Resistance coupling is the association of
one circuit with another by means of resistance common to hoth.

1032, Logarithmic Decrement. The logarithmic decrement is the na-
picrian logarithm of the ratio of the first to the second of two suc-
cessive amplitudes of the same sign for an exponentially damped
alternating current. The logarithmic decrement can also be con-
sidered as a constant of a simple radio circuit, being = times the
product of the resistance and the square root of the ratio of the
capacitance to the inductance of the circuit.

'1033. Damping Constant. The damping constant is the napierian log-

arithm of the ratio of the first to the second of two values of an ex-
ponentially decreasing quantity separated by unit time. It is the
coefficient « appearing in the exponent of the damping factor, e,
which occurs in expressions of the following forms for damped cur-
rents:

1= [

i=1Iee e cos 2mf,l.

. In an oscillatory circuit containing resistance, inductance, and
capacitance, in series, a=R/2L.
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1034. Voltage Amplification. Voltage amplification is the ratio of the
alternating voltage produced at the output terminals of an
amplifier to the alternaiing voltage impressed at the input ter-
minals, for specific circuit conditions. (This term should not be
used to describe & process.) (See 7039, Amplification Factor.)

1035. Current Amplification. Current amplification is the ratio of the
alternating current produced in the output circuit of an amplifier
to the alternating current supplied to the input circuit for specific
circuit conditions.

1036. Power Amplification. Power amplification is the ratio of the
alternating-current power produced in the output circuit to the
alternating-current power supplied to the input circuit for specific
circuit conditions.

1037. Regeneration. Regeneration is the process by which a part of
the power in the output circuit of an amplifying device reacts
_upon the input circuit in such a manner as to reinforce the
initial power, thereby increasing the amplification. (This is some-
times called feed-back or reaction.)

1038. Fidelity. Fidelity is the degree to which a system, or a portion of
a system, accurately reproduces at its output the form of the sig-
nal which is impressed upon its input. (See page 122 for fidelity as
applied to radio receivers.)

1039. Distortion. Distortion is a change in wave-form oceurring in a
transducer or transmission medium. The principal sources of
distortion are:

(a) Nonlinear relation between input and output at a given
frequency, , '

(b) Nonuniform transmission at different frequencies, and

(¢) Phase shift not proportional to frequency.

1040. Modulation. Modulation is the process whereby the frequency
or amplitude of a wave is varied in accordance with a signal wave.

1041. Double Modulation. Double modulation is the process of modu-
fation in which a carrier wave of one frequency is first modulated
by a signal wave and is then made to modulate a second carrier
wave of another frequency. ' '

1042. Intermodulation. Intermodulation is-the production, in a non-
linear circuit clement, of frequencies corresponding to the sums
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and differences of the fundamentals and harmonies of two or more
frequencies which are transmitted to that element.

1043. Cross Modulation. Cross modulation is a type of intermodula-
tion due to modulation of the carrier of the desired signal in a radio
apparatus by an undesired signal.

1044. Percentage Modulation. Percentage modulation is the ratio of
half the difference between the maximum and minimum ampli-
tudes of a modulated wave to the average amplitude, expressed in
per cent.

1045. Ripple Voltage. Ripple voltage is the alternating component of
unidirectional voltage from a rectifier or generator. Per cent ripple
is the ratio of the effective (root-mean-square) value of the ripple
voltage to the algebraic average value of the tolal voltage, ex-
pressed in percentage.

1046. Direct Capacitance. Dircct capacitance is the quotient of the
~ charge, produced on one conductor by the voltage betweenit
‘and another conductor, by this voltage, all othey conductors in
the neighborhood being at the potential of one of the conductors.

1047. Radio Channel. A radio channel is a band of frequencics of a
width sufficient to permit of its use for radio communication. The
width of a channel depends upon the type of transmission.

1048, Transducer. A transducer is a device actuated by power from

one system and supplying power in the same or any other form {o
a second system. Lither of these systems may, for example, be
clectrical, mechanical, or acoustical.

1049. Passive Transducer. A passive transdueer is a transducer in
which the power supplied to the second system is obtained ex-
clusively from the power available from the first system.

1050. Active Transducer. An active transducer is a transducer in
which the power supplied to the second system is obtained from
a local source and is controlled by the power from the first system.

1051. Ideal Transducer. An ideal transducer for connccting two spe-
cific systems is a passive transducer whigh converts the maximum
possible power from the first system to the second.

1052, Facsimile Transmission. Facsimile transmission is the electri-

- cal transmission of a graphic record having a limited number of
shade values:
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1053. Picture Transmission. Picture transmission is the electrical
transmission of a picture having a gradation of shade values.

1054, Television. Television is the electrical transmission of a sue-
cession of images and their reception in such a way as to give
a substantially continuous and simultaneous reproduction of the
object or scene before the eye of a distant observer.

1055. Service Band. A service band is a band of frequencies allocated
to a given class of radio communication service.

1056. Communication Band. The communication band is the band of
frequencies due to modulation (including keying) actually oc-
cupied by the emission, for a given type of transmission.

1057. Power Level. The power level at any point in a system is an
expression of the power being transmitted past that point.

1058. Overload Level of a Transducer. The overload level of a trans-
ducer is that power level at which the transducer ceases to operate
satisfactorily as a result of distortion, heating, breakage, ctc.

1059. Transmission Level. I'he transmission level is the radio field
intensity .of the signaling power amplitude at any point in a
communication system expressed cither in some absolute unit
or with reference to an arbitrary base value.

1060. Transmission Unit. A transmission unit is a unit expressing the
logarithmic ratios of powers, voltages,or currents,in a transmission
system.

There are now in international use two transmission units, a
napicrian unit called the neper, and a decimal unit called the bel.
Decimal multiples or submultiples of either of these units may be
used, such as decineper and decibel.

The number of units of transmission in the case of a ratio of
two powers, P, and P, is:

P
in the napierian system: 1/2 log, Fl
2

P
in the decimal system: logio —1;5
2
The number of units of transmission in the case of a ratio of
two voltages E, and E,, or of two currents I, and I, if the squares
of these ratios are equal to the power ratio, is:

WAVE PROPAGATION

. R El Il
in the napierian system: log. - or log,—I—
49 . L]

E! 21 I
I, or 2 ogm--l-2

The unit based on the decimal system and having a size one-
tenth of that here defined is widely used in the United States. This
unit is therefore, the decibel, (abbreviated db) and was formerly
referred to as the transmission unit or TU.

The following table gives the numerieal values of power, volt-
age, and current ratios corresponding to particular numbers of
decibels: ‘

in the decimal system: 2 logo

TrANsMIRION UNITS IN
Drcisers (db)
0 (=101logis 1)
1 (=10 logis 1,259
10 (=10 1ogis 1O)
20 (= 10 l(rgu 100)
30 (=10 log'® 1000)

Powen Ratio
1 (=10%)
1.259 (=10°1)
10 (=101
100 (=10%)
1000 (=10Y

Vorrace ot CURRENT
Rario
0.001
0.005

Transuisston Units ix
Drcinees (db)
-60.00
- 46,02
-10.00
—26,02
-20.00

(=}
<
-

o

ST —O

0.
0.
0.
Q.
1.
1.
2

5

53.08
60,00

1061. Radio Broadcasting. Radio broadecasting is radio transmission
i intended for general reception.

1
*

SECTION 2—WAVE PROPAGATION

f2001. Wave. A wave is:

i

(a) A propagated disturbance, usually periodic, as an clectric
wave or sound wave,

(b) A single cyele of such a disturbance, or,

(¢) A periodic variation as represented by a graph.

2002. Wavelength. A wavelength is the distance traveled in one period
or cycle by a periodic disturbanee. It is the distance between cor-
responding phases of two consecutive waves of a wave train.
Wavelength is the quotient of velocity by frequency. ‘

3
2003. Continuous Waves. Continuous waves are waves the successive
¢ oscillations of which are identical under permanent conditions.
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2004. Interrupted Continuous Waves. Interrupted continuous waves
are waves obtained by interruption at audio frequency in a sub-
stantially periodic manner of otherwise continuous waves.

2005. Tone-Modulated Waves. Tone-modulated waves are waves ob-
tained by modulation at audio frequency in a substantially peri-
odic manner of otherwise continuous waves,

2006. Telegraph-Modulated Waves. Telegraph-modulated waves are
continuous waves the amplitude or frequency of which is varied
by means of telegraphic keying.

2007. Damped Waves. Damped waves are waves of which the ampli-
tude of successive cyeles, at the source, progressively diminishes,

2008. Radio Field Intensity. Radio field intensity is the effective (root-
mean-square) value of the electric or magnetic field intensity at a
point due to the passage of radio waves of a specified frequency. It
is usually expressed in terms of the electric field intensity in micro-
volts per meter or millivolts per meter. When the direction in
which the field intensity is measured is not stated, it is to be taken
that it is measured in the direction of maximum field intensity.

2009. Radio Noise Field Intensity. Radio noise field intensity is a
measure of the field intensity, at a point (as a radio receiving
station), of clectromagnetic waves of an interfering character.
In practice the quantity measured is not the field intensity of the
interfering waves, but some quantity which is proportional to,
or bears a known relation to, the field intensity.

2010. Signal-Noise Ratio. Signal-noise ratio is the ratio, at a point

intensity.
2011, Strays. Strays are electromagnetic disturbances in radio reeep-
tion other than those produced by radio transmitting systems,

2012. Atmospherics. Atmospherics are strays produced by atmos-

pheric conditions. (In the United States the term static has come :

o be used quite generally as a synonym for atmospheries.)

2013. Absorption. Absorption is the loss of power in transmission of
radio waves due to dissipation.

2014. Atmospheric Absorption. Atmospheric absorption is the loss of

power in transmission of radio waves due to dissipation in the
atmosphere. ‘

2015. Ground Absorption.

TRANSMISSION

iround absorption is the loss of power in
transmission of radio waves due to dissipation in the ground.

~2016. Fading. Fading is the variation of the signal intensity received

at a given location from a radio transmilting station as a resull
of changes in the transmission path.

©2017. Swinging. Swinging is the momentary variation in frequency

of a received wave,

: 2018. Attenuation. Atlenuation is the reduction in magnitude of a

wave with increasing distance from its source or from a specified
point of reference.

©2019. Transmission Loss. Transmission loss is the loss of power in

a wave in passing along a transmission path or through a circuit
device.

SECTION 3-—TRANSMISSION

* 3001. Radio Transmission. Radio transmission is the transmission at

radio frequencies of signals by means of radiated electromagnetic
waves.

3002. Radio Transmitter. A radio transmitter is a device for produe-

ing radio-frequency power, with means for producing a signal.

3003. Modulated Wave. A modulated wave is a wave of which either

the amplitude or frequency, or both, is varied in aecordance
with a signal wave.

© 3004. Marking Wave. The marking wave, in telegraphic communica-
of the field intensity of the radio wave to the radio noise field |

tion, is the emission which takes place while the aclive portions of
the code characters are being transmitted.

! 3005. Spacing Wave. The spacing wave, in telegraphic communica-

tion, is the emission which takes place between the active portions
of the code characters or while no code characters are being trans-
mitted.

' 3006. Carrier Suppression. Carrier suppression is that method of
‘ operation in which the earrier wave is not transmitted.

3007. Single Side Band Transmission. Single side band transmission

is that method of operation in which one side band is Lransmitted
and the other side band is suppressed. The earrier wave may be
either transmitted or suppressed.
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3008. Vacuum Tube Transmitter. A vacuum tube transmitter is a
radio transmitter in which vacuum tubes are utilized to convert
the applied eclectric power into radio-frequency power.

3009. Oscillator. An oscillator is a nonrotating device for producing
alternating current, the output frequency of which is determined
by the characteristics of the device.

3010. Master Oscillator. A master oscillator is an oscillator of com-
paratively low power so arranged as to establish the carrier fre-
quency of the output of an amplifier.

3011. Radio-Frequency Alternator. A radio-frequency alternator is a
rotating type of alternating-current gencrator which generates
radio-frequency power.

3012. Alternator Transmitter. An alternator transmitter is a radio
transmitter which utilizes radio-frequency power generated by a
radio-frequency alternator.

3013. Arc Converter. An arc converter is a form of oscillator utilizing
an cleetric arc for the generation of alternating or pulsating cur-
rent.

3014. Spark Transmitter. A spark transmitier is a radio transmitter
which utilizes the oscillatory discharge of a condenser through an
inductor and a spark gap as the source of its radio-frequency
power.

3015. Spark Gap. A spark gap is an arrangement of electrodes used
for closing a circuit (usually oscillatory) at a predetermined volt-
age. Among the types of spark gaps arc plain gap, rotary gap.
synchronous gap, and quenched gap.

3016. Impulse Excitation. Impulse excitation is a method of produc-
ing damped oseillatory current in n cireuit in which the duration
of the impressed voltage is short compared with the duration of the
current, produced.

3017. Modulator. A modulator is a deviee to effect the process of mo-
dulation. It may be operated by virtue of some nonlinear charac-
teristic or by a controlled variation of some circuit quantity.

3018. Magnetic Modulator. A magnctic modulator is a magnetic de-
vice employed as a modulator and functioning by virtue of its non-
lincar magnetization characteristic.

RECEPTION

i3019. Vacuum Tube Modulator. A vacuum tube modulator is a modu-
lator employing a vacuum {ube as a modulnlmg element,

,‘;3020 Duplex Operation. Duplex operation is the operation of asso-

ciated {ransmitting and receiving apparatus in which the pro-
cesses of transmission and reception are concurrent.

>3021 Diplex Transmission. Diplex transmission is the simultancous

transmission of two signals using a specified common feature, such

as a single antenna or a single carrier.

°3022. Multiplex Transmission. Multiplex transmission is the simul-

taneous transmission of two or more signals using a speci fied com-
mon fealure, $uch as a single antenna or a single carrier.

"3023 Radio Circuit. A radio circuit is a radio system for carrying
out one communication at a time in cither direction between two
points,

;3024. Frequency Tolerance. The frequency tolerance is the extent to
which the frequency of a station may be permitted to vary on
either s1de of the frequencey assignment.

'3025 Interference Guard Bands. The interference guard bands are
; the two bands of frequencies additional to, and on cither side of,
the communication band and frequency tolerance, which may be
provided in order that there shall be no interference between
stations having adjacent frequency assignments.

3
3026, Spurious Radiation. Spurious radiation is any emission from a
radio transmitter at frequencies outside of its communication

i band.

3027 Modulation Capability. Modulation capability is the maximum
pereentage modulation that is possible without objectionable dis-
tortion,

Note—A number of definitions specifically pertaining to transmitters
are given in “Tentative Suggested Methods of Testing and Rating Radio
Transmitters and Antennas,” page 99.

SECTION 4—RECEPTION

{

4

£

E

4001 Radio Receiver. A radio receiver is a device for converting radio
% waves into perceptlble signals.

‘,4002 Monitoring Radio Receiver. A monitoring radio receiver is a
¢ radio receiver arranged to permit a check to be made on the op-

eration of a transmitting station,
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4003. Heterodyne Reception. Heterodyne reception is the process of
receiving radio waves by combining in a detector a reccived
voltage with a locally generated alternating voltage. The fre-
quency of the locally generated voltage is commonly different
from that of the received voltage. (Heterodyne reception is
sometimes called beat reception.)

4004. Autodyne Reception. Autodyne reception is a system of hetero-
dyne reception through the use of a device which is both an
oscillator and a detector. '

4005. Homodyne Reception. Homodyne reception is a system of re-

ception by the aid of a locally generated voltage of carrier fre-
quency. (Homodyne reception is sometimes called zero-beat .

reception.)

4006. Superheterodyne Reception. Superheterodyne reception  is a

method of reception in which the received voltage is combined
with the voltage from a local oscillator and converted into voltage
of an intermediate frequency which is usually amplified and then
detected to reproduce the original signal wave. ¢This is some
times called double detection or supersonic reception.)

4007. Intermediate Frequency, in Superheterodyne Reception. Inter
mediate frequency, in superheterodyne reception, is a frequency
between that of the carrier and the signal, which results from th
combination of the carrier frequency and the locally generate

frequency.

4008. Reflex Circuit Arrangement. A reflex circuit arrangement is
circuit arrangement in which the signal is amplified, both befor
and after detection, in the same amplifier tube or tubes.

4009. Interference. Interference is disturbance of reeeption due t

strays, undesired signals, or other causes; also, that which pro-'3

duces the disturbance. .

4010. Demodulation. Demodulation is the détection of a modulatcd;?

wave, current, or voltage, in order o obtain the signal imparted
to it in the modulation process.

4011. Detection. Detection is the process of operation on a frequency
or combination of frequencies by means of an asymmetrical 3
conducting device to produce certain desired frequencies ¢

changes in current.

i
%

ANTENNAS

012: Lint?axj Detection. Lincar detection is that form of detection
in Wth}'l the output voltage under consideration is substantially
proportional to the carrier voltage throughout the useful range
of the detecting device.

013. P.owef Detection. Power detection is that form of detection in
which the power output of the detecting device is used to supply
a substantial amount of power directly to a device such as a loud
speaker or recorder.

014, De.tector. A detector is a device having an asymmetrical con-
duction characteristic which is used for operation on a frequency
or coprination of frequencies to produce certain desired fre-
quencies or changes in current. (Sce 9023, Reetifier; 1040, Modu-
lation; and 4010, Demodulation.) N

N(?te—:-\ r‘x‘umber of definitions specifically pertaining to receiving sets
are given in “Standard Tests of Broadecast Radio Receivers,” p. 121,

SECTION 5—ANTENNAS

001. Antel.mz.z. An antenna is 2 conduetor or a system of conductors
for radiating or receiving radio waves.

002. Aerial. An aerial is the clevated conductor portion of a con-
denser antenna. '

003..Loop Antenna. A loop antenna is an anicnna consisting essen-
tm.lly of one or more complete turns of wire. (This is also called a
coil antenna.)

:5004. Condenser Antenna. A condenser antenna is an antenna con-

sisting of . txyo conductors or systems of conductors, the essential
characteristic of which is its capacitance.

ing the'property of radiating or receiving radio waves in larger
proportion along some directions than others. (An antenna of this
type used for transmitting is often called a directive antenna.)

006. Multiple Tuned Antenna. A multiple tuned antenna is an an-
tenna with connections to ground or counterpoise through tuning
rca?tanccs at more than one point, these being so determined that
their reactances in parallel present a total reactance equal to that
necessary to give the antenna the desired frequency.

7. Wave Ante.nlna:‘ A wave antenna is a horizontal antenna, the
. length of which is of the same or greater order of magnitude as
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that of the signaling wave, and which is so used as to be strongly -

directional.,

5008. Antenna Resistance. Antenna resistance is the quotient of the
power supplied to the entire antenna circuit by the square of the
antenna current measured at the point where the power is supplied

to the antenna.

Note—Antenna resistance includes radiation resistance, ground resis-
tance, radio-frequency resistance of conductors in antenna circuit, equiva- -2
lent resistance due to corona, eddy currents, insulator leakage, dielectric 2

power loss, ete.

5000. Effective Height of an Antenna. The cffective height of an
antenna is a term applicable only to simple non-directive anten-

nas, and is the height & in the equation,

_ Ed
T 1251

I is the height in meters,

where,

€ is the measured radio field intensity in microvolts per

meter, .
dis the distance in kilometers at which € is measured,
f is the frequency in kilocyeles, and

1 is the antenna current in amperes measured at the point

where the power is supplied to the antenna, this point
being ordinarily that at which the antenna current has
its maximum value.

The field intensity, €, is measured at a distance small enough to i
avoid ground absorption, and d is usually greater than one wave- 5
length, in all cases sufficiently great so that the induction field is
negligible. (In some cases the effective height of an antenna is

different for different frequencies or different distances.)

5010. Meter Amperes. Meter amperes is the product of the cficctive
height h and the antenna current I in the formula given in the def- %
inition for effective height of an antenna. (See 5009.)

5011. Radiation Resistance. Radiation resistance is the quoticnt of
the power radiated by an antenna by the square of the antenna 5
current measured at the point where the power is supplied to the

antenna.

5012. Radiation Efficiency. The radiation efficiency of an antenna ¢l
a given frequency is the ratio of the power r;zdiatcd to the total

power supplied to the antenna.
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5013. Natural Frequency of an Antenna. The natural frequency of an

antennfl is the lowest resonant frequency of an antenna, without
added inductance or capacitance.

5014. Lead-In. A ]ex.ld-in is that portion of an antenna which com-
pletes tbe e]etftncal connection between the instruments or dis-
connecting switches and the main portion of the antenna.

5015. Counterpoise. A counterpoise is a system of wires or other
f:onductors, elevated above and insulated from the ground, form-
ing the lower system of conductors of an antenna.

5016. Ground System of an Antenna. The ground system of an an-
tem.m is that portion of the antenna, below the antenna loading
devices or generating apparatus, most closely associated with the
ground, and including the ground itself.

5017. Ground Wire. A ground wire is a conductive connection to the
ground.

5018. Ground Equalizer Inductors. Ground equalizer inductors are
coils of relatively low inductance placed in the circuit connected
to one or more of the grounding points of an antenna, to distribute
the current to the various points in any desired manner.

5019. Antenna Array. An antenna array is a system of elemental
antennas, usually similar, excited by the same source, for the pur-
pose of obtaining directional effeets.

5020. Broa‘dside Directional Antenna. A broadside directional an-
tenna isan antenna array directional substantially at right angles
to the line along which its elements are arrayed.

5021. End-on Directionfil Antenna. An cnd-on dircctional antenna is
an antenna array directional substantially along the line in which
its clements are arrayed.

5022. Antenna Reflector. An antenna reflector is a portion of a di-
rectional antenna array which serves to reverse the direction of
propagation of radio waves.

5023. Doublet Antenna. A doublet antenna is an antenna consisting
of two elevated conductors substantially in the same straight line,

of stubstn.ntially equal length, with the power delivered at the
center.

5024. Artificial Antenna. An artificial antenna is a device having all
the necessary characteristies of an antenna with the exception that
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it dissipates in the form of heat instead of in the form of radio
waves substantially all the power fed Lo it.

Note—A number of definitions applying particularly to the measure-
ment of antenna characteristics are given in “Tentative Suggested Methods
of Testing and Rating Radio Transmitters and Antennas,” page 99.

SECTION 6—DIRECTION FINDING

6001. Direction Finder. A direction finder is a radio receiving device
which permits determination of the line of travel of radio waves as

received.

6002. Radio Compass. A radio compass is a direction finder used for
navigational purposes.
6003. Observed Radio Bearing. An observed radio bearing is the angle

between the observed direction of the line of travel of the received
radio wave and an arbitrarily fixed line (such as the center line of

a ship).

6004. Corrected Radio Bearing. A corrected radio bearing is an ob-
served radio bearing to which all known corrections have been
added algebraically.

6005. Direction Finder Deviation. The direction finder deviation is the
difference between the observed radio bearing and the corrected
radio bearing. (It is the algebraic sum-of all known corrections to
the indication of the dircction finder.)

6006. Direction Finder Calibration. A direction finder calibration is

scale readings.

6007. Sense Finder. A sense finder is that portion of a dircetion finder
which permits determination of dircction without 180-degrec am-
biguily. '

a fixed geographic location which emits a distinctive or characteris-
tic signal for enabling mobile stations to determine bearings or

courses.
6009. Radio Range Beacon. A radio range beacon is a radio beacon

which transmits directed waves by means of which departures
from o given course may be observed.

» 7003. Thermionic Tube.
i which the electron emission i

L . e . s ission is produc , T

the determination of the dircetion finder deviation at a number of produced by the heating of an elec-

B
A

47006. Electron Emission. Electron emission is the liberation of elec-

VACUUM TUBES

6010. . s .
lobcliggxsl.gnal Ra.dlo Range Beacon. An equisignal radio range
n is a radio range beacon which transmits two distinctive

6011. - .
011, Equisignal Sector. An cquisignal sector is a region in which two

distinctive si .
tl‘nctne. signals from an equisignal radio range beacon are
received with equal intensity. o

: 6012, i i
: 6012, Balancer. A balancer is that portion of a direction finder which

18 llSC(] ’OI “.C ])lllpOFC ()f \ b ’
: Mg b

6013,
13. Compensator. A compensator is that portion of a dircction

finc 'hi i i
f ler '“'hlch automatically applies to the direction indication all
r a part of the correction for the deviation

SECTION 7—VACUUM TUBES

General

47001, V. i
acuum Tube. A vacuum tube is a device consisting of a num-

ber of clectrodes contained within an evaceuated enclosure

7002, i
1 7002. Electron Tube. An clectron tube is a vacuum tube evacuated to

such a degree that its i
s electrical charactleristics i
tha aracleristies are due essenti:
to clectron emission, ‘ ocssontially

A thermionic tube is an electron tube in

trode,

'; 7 . .
004. Phototube. A phototube is a vacuum tube in which electron

emission is produced by the illumination of an clectrode. (This has
also been called photo-clectric tube.) ‘

3

. . o 7005. Thermionic Emission,
6008. Radio Beacon. Aradio beacon is a radio transmitting stationin

Thermionic emission i
hel ' mission is clectron or o
emission under the influence of heat "

tron i i
s from an clectrode into the surrounding space. In a vacuum

A L e
T i S b b P I e Vi i

tube it i .
' ;:lt)](:ol]t ls’rgl}c.mtc .at which the electrons arc emitted from a
de. This is ordinarily measured as the current carried by the

‘ [
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7007. Secondary Emission. Sccondary emission is electron emission
under the influence of electron or ion bombardment.

7008. Emission Characteristic. An emission characteristic is a graph
plotted between a factor controlling the emission (such as the
temperature, voltage, or current of the cathode) as abscissas, and
the emission from the cathode as ordinates.

7009. Diode. A diode is a type of thermionic tube containing two elec-
trodes which passes current wholly or predominantly in one direc-
tion.

7010, Triode. A triode is a type of thermionic tube containing an
anode, & cathode, and a third electrode, in which the current
flowing between the anode and the cathode may be controlled by
the voltage between the third clectrode and the cathode.

7011. Tetrode. A tetrode is a type of thermionic tube containing a
plate, a cathode, and two additional electrodes. (Ordinarily the
{wo additional electrodes are of the nature of grids.)

7012. Pentode. A pentode is a type of thermionic tube containing a
plate, a cathode, and three additional electrodes. (Ordinarily the
three additional electrodes are of t