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Radio-Frequency Standardization Activities 

~ b a t r a a -  h-te stnadPrds are ~ t i a l  to the practCce of standards in the United States of  America and in the inter- 
i~ In - field is thi qmrement - - '' * mdi* national organizations with which these activities are gen- 
f r m p m q  portioa of the spectnun. This pp~r d & k  Ihe wganizaliolrr 
hrol rddfhryorrssroll wrdi.mg-hon.a do)tioqanddiarmi- erally coordinated. Although excellent work in this field is 
Mtim ofSrud.h me-w -& i h  RF maomeah. A lido), being carried out in other countries, a detailed description 
oio-hti- engagd in this activity, c a m  S ~ r d s  &mtments, and of that work is beyond the scope of this paper. 
a w k  in is iac~nded. The standards which are the subject of this paper are 

I N T R O D U ~ O N  

TANDA RDTZATTON is the process of formulating 'S and applying rules for an orderly approach to a spe- 
cific activity for the benefit and with the coopera- 

tion of all concerned."' A collection of  the rules developed 
for a specific situation and based on the consolidated re- 
sults of science, technique, and experience is called a Stan- 
dard ora Standards Publication, and it is not surprisinp that 
the existence of standards i s  essential to the practice of engi- 
neering. There are many types of' standards. for example, 
starldards cstablishd for internal use by wmmercial or 
government organi;?ations, standards developed by tech- 
nical societies and trade associations, regulatory standards 
set up by government agencies, standards prepared by 
military agencies, and standards developed by national 
and international standardizing bodies. Most standards, 
within the United States of America at least, are voluntary 
and depend on industry cooperation and user demands 
rather than on legal requirements for acceptance. In many 
international bodies, the tern1 "Recommendation" i s  uscd 
rather than "Standard" because the originating body 
"recommends" to national Administrations and associated 
organizations concerned with the development or standards 
that the document be accepted as a National Standard. 

Over the years there has been a steadily increasing utiliza- 
tion of ihe radio-frequency portion of the spectrum, which 
for this paper is considered to-extend from about 10 kHz to 
80 GHz and higher, with the result that there has developed 
a continuous need for new Standards. It was early recog- 
nized by the predecessor societies of the IEEE, namely the 
AIEE and the IRE, that standards dealing with basic 
technical matters, including RF measurements, were im- 
portant to  the profession, and activities in this area were 
always considered an essential function of those organim- 
tions and continue to k so in the IEEE. 

I t  i s  the purpose of this paper to present a general descrip- 
tion of current standardization activities concerned with 
radio-frequency measurements, including the organizadons 
developing standards and the work in process m proposed 

published dvclimen~s that have been prepared by the re- 
sponsible agencies set forth below, and that establish ap- 
proved methods, techniques, and calibration procedures, 
and. to the extent important to measurements. characler- 
istics and dimensions of components and devices, S p ~ i  fi- 
cally excluded from consideration here are elements and 
instruments that may be used as reference standards, such 
as "frequewy standards," "voltage standards." "capaci- 
tance standards," etc. Methods of use of such devices, and 
procedures for obtaining accurate measurements thereby 
are. however, proper subjects for the standards considered 
in this paper. 

P R O ~ E ~ S  FOR ESTABLISHING STANDARDS 

sponsor in^ Bodies 

Most radio-frequency standards arc established by means 
of an agreed procedure which is fo!lowed by the sponsoring 
organization. Sponsoring bodies in the United States in- 
clude engineering societies such as the IEEE. technical 
societies such as the Amencan Society for Teszibg and 
Materials, and industry associations such as the Electronic 
Industries Association and the National ElectricaP Manu- 
fdctusers Association. Specialized standards have also been 
developed by rnanufacturrrs' associations such as the In- 
stitute of High Fidelity. Civilian agencies of the U. S. 
Government. Tor example, the National Bureau of Saan- 
dards and the Federal Communications Commission. issue 
certain specifications, rules. and regulat~ons that constitute 
standards. The Office of Engineering Standards Serviccs of 
the National Bureau of Standards provides n mechanism 
For the issuance of voluntary standards that art. developed 
by manuracturers. distsibutors. and users of manufactured 
commodities. These documents are designated Product 
Standards. Advisory bodies, the Radio Technical Cornmis- 
sion for Aeronautics. for example, assist in the formulation 
of standard systems and procedures. In addition, as will be 
mentioned, numerous standards are developed by rnili tary 
agencies for their awn use. 

An association of many of the nforemenrioned societies 
S. D, HoRman, ..Standardimuon, ddncd by ISo commltlc,.. and industrial sponsors. an well as some not specific'dliy men- 

Mugmine afSfonr&rrd~, vo!. 32, p. 301. October 1 961. tioned, has been in existence for many years to coordinate 
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voluntary standards activities in the United States, to pro- 
vide Unitad States representation in international standards 
activities. and to furnish a central distribution service fof 
Standards Documents. This organization, the American 
Standards Association (ASA). was superseded at the end 
OF 1966, after a three-year study of the national needs, by a 
new organization, the United States of America Standards 
Institute (USASI).' The new Standards rnstitute plans lo 
expand the program of the previous organization and to 
accelerate the ou duntary national standards. One 
of its major objec r increase Uniled States participa- 
tion in interratiowar star~uardization activities, which at the 
present time is not commensurate with the importance of 
this activity from either a n  economic or a technical point 
of view.j It  is planned to strengthen the Standards Institute 
by inclu artments he government 
as f~d l  r of the or 2 former ASA, 
govcrnn $ity was individuals in 
government agencies working on committees. Le_pislation 
now pending4 will allow and encourage member slatus for 
agencies of the Department of Commerce, especially the 
Yational Bureau of Standards, and will provide some 
government financial support for the USASI. 

The new USASI organization comprises three Councils- 
the Member Body Council, the Company Member Council. 
and the Consumer Council. under a Board of Directors. 
The Member Body Council ia~oludes lechriical, pr.ufessio~~al, 
and scientific societies and trade associations and. after 
approval of the previnusly mentioned legislation. will in- 
clude departments and agencies of thc government. Among 
the responsibilities of l h ~ s  Council are approval of U. S. 
Standar tabltsl~ment of procedures for the prepara- 
tion, at :. and designation of these standards. 
recoenition un needs for new standards. and provision for 
United States representation in intesnasionnl standards 
activities. The two other Councils provide representation 
ns their names imply and cooperate in the initiation and 
review of standards and operation of the organization. 

Tlre 1 intcrnati anizsltion ; with 
measusr nilards i~ io-freque ion of 
the spec~surrl a!t: the Inter rra~turial E ~ C C ~ T O ~ C L - ~ I ~ H ~ ~ I I  Com- 
n~ission (IEC) and ;the International Telecommunications 
Union (ITU).' The IECmb one of thc oldest international 
standards bodies, was formed to facilitate the voluntan, 

I coordination and unification of ~ I ~ c t r i c a l  standards OF its 
member nations. Its work i s  directed principally toward 

onal ory 
1 the r3d 
- - .- . - - 

"Introdvctng~hc LISA Standards Institute," dl'a~c;zini~cfStonllord.r, 
vol. 37. pp. 2R7-39,  Cktnher 1966 

%. C. Grove. "I nterndtion.~l standardiration-inzerf;lce with the 
rutrlre," IEEE Sp~rfrtrnr. vol. 3, pp 91 -101. Auxust 1966. 

0. L. Peyron. '*H.R 1742dN.R.  17595: An opportunity and a 
challcngc." iMuqn:~n~ of StonrlrrrO~. vol. 37, pp. 2 0 b 2 9 1 ,  October 1966. 
Note: The numbers or the ncw hills. rc~ntroducal in the POrh (current) 
Congress by sponsoring Congressmen Rousb :tnd M~ller, arc: Roush MR 
122?(0ld 175441; Mill- HR(il7R (old 17423). 

M. F. Selby. "Intcrnalional comparrson W F  measurements at high 
frequencies," !EKE Spt-rrnrm. vol. 3 ,  pp. X9-98, January 1966. 
' For a mntc deta~led description or the IEC. see "The I EC. what 11 is .  

what it  docs, how 11 wcrks." available From t EC or USASI. 
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standardization of nomenclature and units. and of electrical 
equipment. In 1947, the IEC became afiliated with the 
International Organization for Standardization (KO) as i ts 
electrical division. Membership in the IEC is comprised of 
Nationa I Committees composed of representatives of elec- 
trical standards groups in the country concerned. To imple- 
ment its standards program, which includes radio-frequency 
measurements, the IEC publishes "Recommendations." 
which represent an international consensus on the subjects 
treated and which member organizations are strongly en- 
couraged to follow when drawing up their Nationai Stan- 
dards. 

The IEC is administered by a Council made up of the 
Presidents of the National Committees of  the member 
countries. TechnicaI matters are coordinated by a Com- 
mittee of Action through 7 tees. Sobcom- 
mittees, and Working Gro n Pig. 1. The 
United States of America 5 (USASI) rep- 
resents the United States in [he ISO, and the United States 
National Commitlee (USNC) of the IEC is the USASI 
group concerned with international electrical standards. 
. . 

' the international standards developed in the IEC 
ed out by interna "king 
t up within the IEC ni ted 

araica uy the USNC and in  uir~cr vuunLr1t.s through simi- 
larly established National Committees of IEC. 

International standards dealing with telecommunica- 
liens are developed by the International T~lecommunica- 
tions Union (ITU), a specialized agency of the United 
Nations. Although the ITU is concerned with all technical 
and regulatory aspects of radio and wire-line communica- 
tions between nations, including rrequency allocations and 
operating regulations, this discussion will ireat principally 
the ITU activities in RF measurement standards. The Enter- 
national Radio Consultative Committee (CCI R )  is the 
permanent organ of the ITU most directly concened with 
technical matters in the radio-frequency region. The CCIR 

embers the Adtnirrisrrations of countries that are 
I o l  the ITU. plus any  private operating agen- 

w e d  by their own member governments. Scien- 
unc aao industrial organizations may be approved to 
participate in CClR Study Groups. The CCIR is directed 
to "study technical and operating questions refating 
sperificrrlln~ ro rndio cnmmunfimntion and to issue recorn- 

~ n s  on them." Although th bnda- 
not have legal force, In a i  ITU 

Illrr rlucr countries consider them as sounu gulcle~~ncs lor the 
installation and operation of tclecommunications systems, 
and in the establishment of regulatory s tanhrds.  However. 
they ]nay become the basis for regulatory provisions in- 
cluded in the International egulations of  the ITU. 
The CCIR has an internat rt ing died a Plenary 
Assembly, normally every ~ r s .  Its fourteen Study 
Groups and special committees meet in the periods between 
Assemblies. as well as at Assemblies, as required to fomo-  
late recommendations for adoption and issuance as CCI R 
documents. The Study Groups are organized according to 
subject matter 
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In the United States. the Federal Communications Cam- 
mission (FCC) promulgates compulsory standards of per- 
formance and methods ot" measurement for equipment and 
systems used in various radio services and related industrial. 
~cientific, and medical applications. The FCC also pnr- 
ticipstes in the work of the other standards organizations 
listed in this paper and in the formulation ol' standards 
incorporated in the St?rerrmtionul Rndio Re,culnrion,v of the 
ITU. 

A discussion ef standards agencies wvuld net be complete 
without mention of the existence of defense agencies that 
provide standard specifications and measurement methods 
for components. equipment. and systems used by them. In  
t be Unitcd States thesc agencies are variously located in the 
Departments of the Army, Navy. and Air Force and arc CO- 
ordinated by the Department of Defense. Extensive use is 
made by the military agencies of standards prepared by 
other organizations. hut many radio-rrequency standard 
meawrernent procedures are deucloped by these nyencies in 
the absence of existing applicable standards. Frequently. 
these procedures are later adopted in revised and updated 
form 3s engineeriny standards processed throuph ctvilian 
stand;lrdq organizations. A discussion or military standards 
and ot'standards issued by the FCC is outsidc the scope of 
thir article. 

A tabulation of organi7ations sponsoring or issuiny stan- 
dards concerned with radio-freiluenc) measurements and 
of rhe technical committees in\wlved in specific areas or 
work ic, presented in Table I (page 763). with. where :avail- 
able. a brief description of' work in prncess on  tht .  develop- 
ment of R F m~cr.r~lr~mt each group. El~cn 
though the table is by I ute listing. it docs 
tndicL1te the magnitude ictivi ty concerned 
with the development of RF rnensurcmcnt standards. :tnd 
may assist in producing even c t o ~ e r  cooperation between 
groups involved In similar slrjndardirntion activities snd 
thus may increa~e the eKectivenesr of tlie effort. 

.n/ stand 
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ln order tn  expl;~in the procedure followed by a sponsor- 
in2 body in preparing and issuing a standard. i t  will be ex- 
pedient to descrrbe the operations carricd out by the I EEE 
as outlined in Fig. 1. Although there are variations from this 
procedure in other orpani7ations. the penera1 outline of the 
proccss is fairly haxic. and the process has heen f'clund to 
opcr;kte successfully in the production of acceptable stan- 

I dnrds. 
In the IEEE.--"he Technical Activities Roard (TAB) 

includes the Standards Committee as a General Cnmmittce 
which "is responsible . . . for encouraging and coordinating 

1 the work of  Zormulating and revising IEEE Standards. The 
Committee gives final approval to IEEE Standards prior to 
submission to the IEEE Executive Committee for ptlhlica- 
tion. I I  considers and investi~ates all matters relating to 
units and standards in the fields ol'electrical cnginccring, 

' "IEEE Ryluwc," Section 307. Technical Acl~wtics R o ~ r d .  
' ICE[ Stil~~tii~rdv hfom~t~/ - -A GI I IC!~  10 . Y ~ ~ J ~ ~ / ~ I ~ ~ I : U ~ I O I I  A C / I I  itltV.v. 

electronics. radio. allied branches of engineerity or the 
related arts and sciencus. It represents the IEEE in coopera- 
tion with other standardizing bodies in matters relating ro 
units and standards." This program i~ iniplcrnentrd hy thu 
assignment or areas of responsibility to the various Groups 
within the  IEEE. Each Group serves its own area of  interesl 
with Technical Committees. Some of the Technical Com- 
mittees within a Group may be designated as Technical 
Committees on Standards for the p;~rriculnr area to hc 
covered. or st:indards may be developed by any other 
Technical Committee. Usually special Subcommittees o r  
Working Gro t~ps  are organized hy the Technical Com- 
inittecs for the devclopn~ent of a particular sr;indard. Thus 
the rcspoilsibility (or thc devcZoprnent of a standard is 
delegated to engineers most I'amiliar with the requirements. 

The initiar~on of the development of ;I Standards Docu- 
ment arires within the Technical Commitwes by norm31 
activity of thew committees in which they consider the 
state-of-the-art and the need for standards. Further sources 
of proposals for standards are requeqts, formal or informal. 
from ~ndurtrial. govcrnrnenaal. educational, or othzr in- 
lerested groups. Rcq uests for the dcvelopnlent of rt:ltrd:bsds 
may ori~iniite i n  the IEFE Stnndilrdq Comniitlce itself. or 
occasionally, reqliects for particular stnndurds mav hc Fen- 
cr;~ted at  thr level of  the coord~na t~ng  :iFer USASI. 
This last procedure is the cxccption ratl-rt he rule. 

Any standard dei~clupcd h! 3 conjrn~ttcc musr repreqent a 
consensus of I he originat in? body. and the rensons for any 
neytivc votes mu51 be t'orw3rdcd with the  document lo 

hiyhcr cotnmittees. If the uand;trd was prepared by n Suh- 
commit tee. tlic document must be apprmted hy the parent 
Tcc11nic:iI Commitlee and forwardecl with all  comments 
asr;oci;~tcd with negative votes to the IEEE Standards Corn- 
mittee Tor final approval and publication. The Standards 
Conlmit~ec may then request the appropriate Sectional 
Cornrnittce of the USASl lo  ;lpprove the  Standard ar a U.S. 
Stnnd:+rd. and the U. S. Natiuni~l Comn~lttee of the IEC 
may propose that  the Standard be considered as a basis for 
an IEC Recammendntion. 

Tl~c dorementioned '"machinery" Falls shorl of adequate 
performance 111 leery few cases. In those cases. special com- 
n~it t tes  or special lernpamry committees (Ad-Hoc Com- 
mittees) may he fnrrned. or joint coordinated efforts be- 
tween various organizations may be set up to accelerate 
development of* qtandards. Examples of these procedures 
may be round in the United States in the National Tclcvision 
System Committee (NTSC) and. on the intrrnnt~onnl scene, 
in the CISPR (International Special Committee on Radio 
Interl'crence). Thc CISPR. operating as a seminutonomous 
group under thc IEC. includes representaiion from eight 
othrr bodies in additinn ro the Nntion:~I Cnrnmitters of' 
I EC. These special committees were est;tblashed to set up 
standards aKcctine industry-wide fields or interest 8.: indi- 
cated in their titles, on the national (NTSC) ond intcsna- 
ticlnal (CISPR 1 Irvels. 

Tllc proccdurc for the generation eta Stand;lrd\ Puhlic:~- 
lion wrthin the  IEEE has k c n  cnsetlllly considcrcd and is 
sct forth in thc JI:,'EK Srn~lclrrrrlr , c l f r ~ ~ ~ t r r i l ,  rt hrcl~ ~ h o u l d  be 
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consulted Tor a complete description of the process. Control 
of the process is maintained in the TEEE Standards Com- 
mittee in order to  assure that standards issued by the In- 
stitute are technically adequate. Technial Committees are 
required to report to the Standards Committee and receive 
authorization for all activities associated with the develop 
ment of standards. In brief, the Standards Committee con- 
trols but usually does not become directly involved in the 
detailed work associated with the development of a stan- 
dard. 

jrn the G 
nunicatio 
of indiv 

311s conc 
indards L 

GATALQG~NG a m  DISTRIB~TION OF STANDARDS !DOCPFMENTS 
Standards Publications are usually distributed by the 

issuing agencies, or by the USASI as a central standards 
agency. The principal organizati erned with the 
preparation and distribution of St: )ocuments con- 
cerned with radio-frequency mea ts are listed in 
Table I (pp. 76F?70), and a cornprenensivc list of current 
Standards i s  presented in Table II (pp. 77 1-773). Requests 
for Standards Documents shouEd be addressed to the head- 
quarters address o f  the issuing or~anizatien. If the publica- 
tion is a U.S. Standard or Recommendation, it wi31 
be listed in the USASI 5 Catalog and can k ob- 
tained from the USASJ. (~uuzc.  All ASA Standards have 
been automatically converted to  U.S. Standards.) Current 
CClR Recommendations are published in five volumes cn- 
titled Docrments r k ~  ,Wth Plenarjn As,~embly. which may 
be purchased frt eneral Secretariat of the Tnterna- 
tional Telecornn sns Union, Geneva, Switzerland. 
Separate copies idr~al Recommendations are not 
available. Standards of the FCC are available in FCC Re- 
p0rt.r and FCC Rwlcs and Regulations obtainable from the 
Superintendent of Documents. U. S. Government Printing 
Oflice, Washington, D.C. 20402. Most Standards hblica- 
tions are provided for a small fee to defray publication, 
handling, and mading expense. 

A central clearinghouse for information on proposed as 
weIl as approved standards is planned by USASI." This 
service is expected to include translation services as well as 
cataloging, indexing, information search and retrieval 
services, and dissemination facilities. 

Since radio-frequency measurements are of importance 
in many fields and disciplines, standardization activities 
concerned with measurements are extensive and varied; 
consequently, only a brief summary of the work in process 
in certain areas can he presented in this paper. For compact- 
ness, the subjects of measurement standards under develop- 
ment or proposed are fisted in Table II  and briefdescriptions 
of current activities of  Technical Committees concerned 
with RF measurement standards are given in Table I. A 
brief general review of the activities in several fields of in- 
terest is presented in the following paragraphs. 

Major programs are under way in the I EEE ta generate a 
new technical dictionary and in the IEC to revise and ex- 
pand the International Electrotechnial Vocabulary. Also, 

many other wmrnittees are invoIved in the establishment of 
definitions af terns as prerequisites for the development of 
standards involving RF measurements. 

Improved methods for the measurement of the electrical 
properties of materials at radio frequencies are also king 
developed, with emphasis on extension to higher fre- 
qucacies. 

Standardization of precision coaxial connectors is d v -  
ing attention in both the IEEE and IEC, and some prelimi- 
nary activity is under way on miniature precision connectors 
in an Ad-Hoc Committee. Standards on general-puvse 
cable connectors also are being vigorously patsued; in 
the United States the approach has been to specify only 
basic mating dimensions and pwfomance. As a result of 
demands emanating from increased accuracy requirements, 
problems associated with the measurement of leakage From 
cables, connectors, and waveguide couplings are being in- 
vestigated by several committees. 

Standard methods of measuring and monitoring field 
strength, along with numerous other specialized measure- 
ments on antenna systems, am being studied. 

Methods of measuring the performance and character- 
istics, including noise, of all types of microwave tubes w n -  
tinue to be the subject of much study. In the semiconductor 
held the constant upward extension of the useful frequency 
range has produced considerable interest in the develop- 
ment of standard methods for the measurement of high- 
frequency diode and iransistor parameters, including noise. 

Standards Documents relating ta definitions of terms, 
performance. and test methods For RF noise meters above I 
GHz, signal generators, cathoderay mil loscopes, poww- 
measuring instruments, irnrnittance-measuring instruments, 
coaxial attenuators, and electronic and digital voltmeters 
are being prepared by national and internationa1 groups. 
Recommended measurement methods for pdomance 

characteristics of all types of receivers and transmitters 
continue to be imptoved and expanded, with considerable 
interest evidenced in the measurement of the susceptibijity 
of receivers to interference, of radiation from receivers. and 
of spurious emissions from transmitten 

All aspects of radio-interference measurements are being 
studied by many groups, with international coordination . -  . 

provided hy CIS PR. Specifications for interference-measur- 
ing instruments and improved methods for the measurement 
of interference from many diffwent trpes of sources, includ- 
ing motor vehicles, are among the subjects receiving atten- 
tion. 

The coverage in this paper of the broad subject of stan- 
dardization activities in the field of RF measurements has 
been necessarily brief and incomplete, and the authors are 
aware that many important activities have &TI overlooked 
or omitted. I t  is hoped, however, that sdcient infomation 
has been included to provide an engineer interested in R F  
measurements with a g o d  starting point for locating 
established standards on specific subjects, and with some 
knowledge of work in pr- in various fields which may be 
useful to him in his work or make it possible for him to 
participate in standardization activites of particular interest. 
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Fig. 1. Chart showing organizations developing radio-frequency meawremcnt standards 

TABLE I 

ORGANIZATTONS DFVELOPING S T A ~ A R D S  (RAMO-FREQUFNCY) 
- -- , , pp -- - 

Addresr of Organization. Field Covered I R P  Measurmcnt Stnndardimtion 
Name of Organixat~on* 

I .  Institute of Electrical and Elec- 
tronim Engineers (IEEE) 

IEEE Standards Committee 

I 

Antennas and Propagation (G-3) 
TC-Standards (2), Antennas Chairman: M. S. Wheeler 

and Waveguides I Wmtinghourc Electric Corp. 
Rox 746 

* Note: T G T e h n i c a l  Committee: SCSubcomrniacc: WG-Working Group; TA-Technical Advisor: SG-Study Group: (G-I), (G-2). etc., 
designates IEEE Group Number. 

Committee Chairman, etc. Work tn Process 

Aerospace radio, natrigation, and t i -  
lernetry systems and devrces. 

IEEE Groups 
Aerospace and Electronic Systems 
(G-10) 

I 
Antennas and waveguides: definitions, See Table 11-Antennas. 
methods of mcasurcment (joint corn- 1 
mittee with 6-17), 

TC-Siandardron Wave Prop- ' Chaiman: S. A. Bowhill 1 

Headquarters, 345 E. 47th St., 
New 'dosk, N. Y. 1 0 1 7  

' 

Chairman: W. T. Wintringham 
Secretary: J. J. Andenon 

Nomenclature and termlnologi 
standards for aerospace instru- 
mentation. Sce Table 11-Anten- 
nas. 

Cha~rman : S. H. Dodington 
laT Lab. 
500 Washington Ave. 
Nutley lo, N. 3. 

Baltimore, Md. 21203 1 

agat~on Dept, of Elec. Engrg. 
University of Illlnois 
Urbana, 111. 

Ekctncal endnmring, including radio- 
frequency field. 

All IEEEStandards activities (see IEEE 
Srandnrds Munual for complete dc- 

I IEEE Groups conr'd next p q e  

Coordinalion of all IEEE Stan- 
dards Activities. See Table 11- / scr~ption of field covered). Defin~tions and Units. 
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TABLE I--Continued 

- I .  IEEE Croups conl'd opposite 

Name of Organization* 
- - 

Broadcast and TV ReceiversIG-8) 
TC-Standards Act~vities 

Committee 

Broadcasting ((3-2) 
TC-Standadizing 

TC-Telwision Systems 

TC-Video Techniques 

Industrial Electronics and Con- 
trol Instrumentation ((3-13) 

TC-Electronic Techniques 

Electromagnetic Compatibility 
(G-27) 
TC-EMC Standards 

Committee 

Instrumentation and 
Measurement (G-9) 

TC-Fundamental Electrical 
Standards (FES) 

TC-HF Instruments and 
Measurements (HFIM) 

TC-Electromagnetic 
Measurement 
State-of-the-Art (EMM) 

TC-Materials Measurement 
(MM) 

TC-FrequmcyandT~me 
In) 

Microwave Theory and Tech- 
nlques (6-17) 

TC-Standards (2), Antennas, 
and Waveguides (SeeG-3) 

Sonics and Ultrasonics ((2-20) 

Address of Organization 
Committee Cha~man ,  etc. Field Covered RF Masurement Standardization 

Work in Process 

Sae Table II-Raceivers. 

Ljne identification and number- 
in& CATV systems. 

TV interlace. Measurement of 
noise, rate-of<hanp of sync. tim- 
ing, AF  roll-off characteristics, 
amplitude response. 

See Table 11-Radio Frequency 
Interfmwq Mis~cllan.egus (HF 
Hating). 

!k Table Il-Radio Frequmxy 
Interference. 

See Table Il-Parameter Mea- 
surements, Coaxial Components, 
Instruments. 

See TaMe 11-Parameter Mea- 
surements. 

I 

Chairman: I. Avins 
199 Laurel Road 
Princeton, N. I. 0854  

Chairman: R. M. Moms 
American Broadcasting Co, 
7 W. 66th St. 
New York, N. Y. 10023 

Chairman: E. M. Leyton 
RCA Labs. 
Princeton, N. J. 

Chairman: I. C. Abraham 
Genera[ Electric Co. 
Research and Development Center 
Schenectady, N. Y .  

Chairman: E. Mittelman 
549 W. Washington Ave. 
Chimgo, Ill. 

Chairman: J. F. Chappell 
U. S. Army E ! e ~ t r o n i ~  Command 
Fort Monmouth, N. J. 07703 
Att.: AMSEL-RPGFA 

Chairman: J. C. Riley 
2039 S.E. Yamhill St. 
Portland, Ore. 9721 4 

Chairman: R. A. Soderman 
General Radio Co. 
Bolton, Mass. 01740 

Chairman: M. C. Selby 
National Bureau of Standards ' Boulder, Colo. 80302 

Chairman: C. D. Owens 

Methodsof measurement for radio and 
television broadcast receivers. 

AM. FM, and TV engineering. 

TY for broadcast. Community antmna 
TV. Clod-circuit TV. 

Generating and handling video signals. 

RF heating. 

Etectmmagnetic compatibility engi- 
neering. 

Basic electrical standards; i-e., standard 
resistors, capacitors, mductors, and 
standads of voltage 

RF instruments and measurements. 

State-of-the-art with respect to accura- 
cy of voltage, impedance, phase, power, 
attenuation, and field strength a t  fre- 
quencies atmve 30 kHz. 

Measurements of dielectric and mag- 
Bell Telephone Labs., Inc. 
555 Union Blvd. 
Allentown, Pa. 

Chairman:A.R.Chi 
Goddard Space Flight Center 
Code 52 1 
Greenbelt, Md. 20771 

Chairman: M. S. Wheeler 
W~tinghouse Electric Corp. 
Rox 746 
Baltimore, Md. 21 203 

Chairman: T. R. Meeker 
Bell Telephone Labs., Inc. 
AIFentown, Pa. 

netic propertm or materials. 

Standards and measurement methods 
for piaoelectric, ferroelectric, elmtra- 
strict~ve, and magnetostnctive rnateri- 
als and devices, atomic and rnolccular 
transitions; frequency and time mea- 
surements. 

Antennas and wavquides ; definitions, 
methods of measurement fioint corn- 
mittee with G-3). 

Sonic and ultrasonic devices, including 
transducers (piezwlectric, electrosttic- 
twe. rnagnctostribive). 

-- 

TaMe Ib-Meaaumnenfs w 
Materials, Miscetlanmus. 

See Table Il-Antennas, Wave- 
guide Components. 
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Address of Organization 
Name of Organization* Commrttee Chairman, etc. 

Field Covered RF Measurement S tandard~a t ion  
*ark In Prnces~ 

Power (G-3i) 
TC-Transmission and Distri- 

1 Radio noVe in power tran5rnFssion sys- Cooperation with UMSI-C63. 

-- 

1 
bution 

SC-Radio Noise 
terns. 

Chairman: E. H. Gehrig 
Bonnev~lle Power Admln. 
P.O. Box 3621 
Portland, Ore. 97208 

See Table 11-Receivers 
Vehicular Communications (G-6) 

TC-Mobile Communication 
System Standards , 

Conrmirr~er of USAS1 for Currenr I (Address Committee Chairmcn 
P r o l ~ c ? s .  1 through USAS1 Headqunrtersl 

C-EIPCI r ir (ti Ft:rlgirle@tinp 
(a-iik qpon for shoh'n) 

I 
Chairman. W. A. Shipman 1 Mobile radio cornmunicarion: mea- 
Colornb~a Gas Sy5tern Scrvice I surements and systems engineerln~. 

Corp. 
120 E. 41 st St. 
New York. N. Y.  

-- 

2. United States of America 
Standards Institute 

C16-Radio and Electronic Chairman: 1 4 .  R. Mimno 
Equipment ( ! E m )  i 

10 E. 40th st. 
New York, N. Y.  10016 

C1P-Elcctrcal Mcarunng 1 Chai rn~in :  L. I. Lunai 
Instruments (Elcctrlcal 
Standards Board. I 

USAS[) ! 
C42-Delinilion9 ofElectrical ! Chairman: I.[. P Wcctrnan 

Terms ( lEEE) I 
C59-Electrical Inqulat~ng Cha~rman: 4. I I Scot1 

Materials (ASTM) 

Ch&Standardizat~on o r  Chairman: .I. A. CafLaux 
Electran T u h e ~  I 
(JEDEU-Jotnt 
Electron Devices Engi- ' 

neerlng Council) 
I 

Chl-Electric and Magnetic I Chairman: C. C Chnmbers 
Quanitties and Units / 
(Electrical Standard? i 
Board. LSRSI)  I 

C63- Radio-Electrical 1 Chairman: W. E. Pakali~ 
Conrt:inatinn ( N E U A )  ! 

CR3-Component< for Elcc- Chairman: L. Fodolsky 
tronlc Eqoipment (EIA) 

C9LSemiconduc tor  Chairman: R .  A.  York 
Elcctron Dev~ces 
(Semiconductor Device 
CounciT of JEDEC) 

C95--RF Radiation H a ~ a r d s  I Chamman: H. P. Schwan 
(lEEE and Navy Dept.) 1 

Standards for use in technical and cngi- (See Fig. 1 Tor chart showing rcla- 
neerrng applrcatinnq. I tronship of UShSl to other stan- 

1 International sta3dardsact1\it) rn elec- / dards orpanizations. One impor- 
~rtcal  cnglncering 1s handled for the tant function of USASI is to co- 

1 United State\ through USASI hy the ordlnate and encourngc member 
U. S. Nallonal C'om'm~ttcc of IEC. 1 groups in thedcvelopmentofstan- 

dards.) 

C100-Electrical Rererence 
Instrumcntsand Devices 
(Scientific Apparatus 
Makers Gssoclation) 

I Thesc cornrnlttees ;Ire c h a r p d  bv 
USASl with respnnqihility for adequate 
rt;indardc Thc cponsor orF;!nlm tion IS 
responsihlc for adln~nistralion and di- 1 rcct~on n i t h e  rtandrrdr prolecl. 

C h a ~ r n ~ a n .  W. H. Shkrk 

Methotl\ of tc~ring, raring. and spec~fy- 1 R r v ~ e w  ofcurrcnt standards to de- 1 1% ~eletronrc cqulpmcnt. I termlnc adequacy. 
! 
, lulcasuring Inftnlmcnls for elcc~ncal I See T.ihle 11- ln~truments .  
I q~ianti tP\ .  i 
I I 

Definltlons of technlcaF terms uscd in See Table Il-Definition? and 
elcctric;tl enpncer~ny.  Llnits. 

Specifications and methods of rest For , See Tahle 11-Material<. / electrical anwlatinp materials. I 
Definltlonq. class~fcat~on.  methods of 
ratrng and testinp, d~rnen~ions ,  and in- 

i terchangeabtlit!, of electron tubes. 

I 
; U. S. ~ tandardf  and partrcipation in 
I work of IEC in the field of electric and 

maynctic quantlues and unlts. 

See E ~ b l c  I-lo. I EC TC 24. 

Dcfinitlons and methods of menwrc- 1 ~ o n ~ e r n t i o n  wrth ClSPR (IEC). 
rnent o f n o ~ s e  and sjgnal s t ren~th .  lcvcls I See Table It-Radio Frequency 

i ol'gnterferrng source? ( RF ~ntcrfcrcncc) Interference. Instruments. 

/ Components used in elcctron~ccircuits, , See Table 11-Coaxial Cornpo- 
exclridlnp tubes and ~emtconductor de- , ncnrq. 
vices. I I Definrtions. claslficatlon. methods of 
raiing and testing, d~mensions. anti in- 
rcrchanyeahil~t~ of semrconduc~or elec- 
tron dex lcfs. 

Hazards to health of personnel in RF 1 elccrromr~nctic fields. 

Specifications of electrical rererence In- ; Standard< are being prepared on 
struments and devlces c o v c r i n ~  dc to 1 ac-dc transfer dericcs or qunl~ty 
M H 7 ,  as uscd tn electrical standardi7- I found in qtandard~zjng labora- " 

/ ing Inboratorles I toricq. L 
- 
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TABLE I-Continued 
-- 

- - r  -- 

Name of Organi7~tlon* Address of Organ~zation Field Covered RF M-ment  Standardizabon 
Committee Chairman, etc. 

TR-2 Engineering Committee 
for AM and FM Broadcast 
Transmitting Systems 

3. Electronic Industries 
Ammiation (EIA) 

TR-4 Engineering Committee 
for TV Broadcast Transm~tting 
Equipment 

i. 
, Engineering Department 

2001 Eye St., N. W. 
Washington, D. C. 20906 

R4.9  Sutxommittcc on TV 
Tuners 

TR-R Eneincerin~ Committee 
on Land Mobile Services 

TR-14 Enpeering Committee 
on Microwave Relay Systems 
for Communica~ion 

G-46 Electromagnetic 
Compatibility 

Joint Electron Devices Engi- 
neering Council (JEDEC) 

4. American Society for Testing and 
MaterFals (ASTM) 

C-25 Ceramics for Electronics 

D-9 Electrical Insulating 
Materials 

Chairman: 0. L. Prestholdt 

Chairman: F. J. Bias 

Chairman: F. W. Edwards 

Chairman: R .  T. Buesing 

Chairman: C. I. McDowcll 

Chairman: B. L. McArdle 

Address: c/o EIA or NEM A 
Headquarters 

Standards for electronic equipment 
rncluding radio and radar and reIated 
devices. 

Electrical performance standards for 
AM and FM hrnadcast transmitters 
and antennas. 

Electrical performam standards for 
T V  studro, transrnitcer and relay equip  
ment. 

TV tuners. 

Land-mobile cornrnunimtions equip 
ment-m~nfrnurn standards For trans- 
mitters, receivers, systcms, engine-noise 
interference, tone agnaling, and an- 
tennas. 

Microwave reiay equipment and sys- 
tcms; perfomiinae spec~fications. 

Electromagnetic compatibility (rcduc- 
tion of interference). 

Electron Tuhcs Council, Semimnduc- 
tor Dev~ce Council. 

1916 Race St. Technical and engineeringpropwtiw OF 
Ph~ladelph~a, Pa. 19103 materials; spec~fications and methods 

Chairman: Dr. M. Berg i Specifications and test methods Tor 
rnlcrowave ferrites. 

Chairman: R. W. 0 r r  Elnrtrical insulating materials, specifi- 
cally solid drelectncs; measurements 
at power frequencla on u p  to micro- 
waves. 

Standads more than five years 
old are reviewed and brought up 
to date. 

Development of cmrelatable mea- 
surement prootdures for radiated 
intdcrrmce from TY tuners. 

1) Cooperation with Mil-Stan- 
dards dwelopment p u p s  
(MI L-STn-761, -462). 

2) " b i g n e r ' s  G d e  for the Eleu 
trornap,nctic Compatibility 
Eu~ginw~." 

Joint councils, EIA and NEMA. 
for standardizahon of clectron de- 
vices, including tests and measure- 
ment% 

See Table n-Materials. 

See Table II-Materials. 

D-27 Electrical Insulating 1 Chairman. E. L. Raab 
Liquids and Gases 

I 

7. Society OF Automotive Engineers 
(SAE) 

Specifications and test methods For e l m  
trrcal insulating liquids (oils and sEmi- 
lar compounds) and gases. 

F-1 Materials For Electron 1 Chr~rman:  A P. Hawe 
Devices and Microelectronics 

155 E. 44th St. 
Manufacturers Asociatim N e w  York, N. Y .  10017 
(NEMA) 

485 Lexington Ave. 
NEW York, N. Y. 10017 

SC-Radio Frequency Chairman: R. 0. Ellerby 
l nterference 

6. Instrument Sociely of America / 530 WillLrn Penn PI. 1 Measurement Standards Instmmenta- 
(IS A) Pittsburgh, Pa. 15219 1 tion Division--(MFSTIND) has HF 

I Standards, Microwave Standards, and 
I Waveform Standards Committees. 

Includes electrical properties of ma- 1 

tenals used in electron dcv im ( t u k ,  
tri~nsistors, microc~rcuits). 

Specifications and measurement pro- 
cedurm on manufactured electrical 
equipment apparalus, appliances, and 
other clectrical dcvim, 

See USASl C63, JEDEC (HA). 

rclation with international group 
(CISPR). 

Engineering problems assdated with 
radio interFerence in vehicle. 

- 

Development d test methods for 
radio intwfwence in vehicles; wr- 
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Name of Organization* Address of Organlzat~on 
Commtttee Charrman. etc. 

Field Covered I R F  Measuyernent Standard~za~ion 
Work rn Procec~ 

8, Institute of AIgh Fidetity [IHF) 516 Fifth Rve. 
1 New York, N. Y. I 

9. Office of Enf ieedq  Standards 
Servim, National Bureau of 
Standards 

INTERNA TlONAL ORGANIZA- 
TIONS 
10. International Electrotmhnical 

Cornmimion (IEC) 

United States National Commit- 
tee (USNC) of IEC (affiliated to 
USASI j 

For list of  Prod~ct Siandnrds. write 
for: 

List oFPublications (LP) 53 
Ofice of Engineer~ng Standards 

Services 
National Bureau of Standards 
Washington, D. C. 20234 

High-fidel~ty radio-broadast receiving 
equipment. 

Products Standards (replace Commer- 
c ~ a l  Standard Seriw and Simplified 

10 E. 40th St. 
New York, N. Y .  10016 

Test procedures for stcrco tW 
tuners. 

Addrfis correspondence to: Electrical Standards [electrical affiliate 
Central Ofice oFInternationa1 Organization Tor Stan- 
1,  rue de VaremM dardiration (ISO)]. 
Geneva, Swit~erland I 

I 

TC Chairmen, Secretariat, and 
Technical Advisors to USNC onIy 
are listed below : 

Practice Recommendations). volun- ' 

tary commcrcial standards for rnanu- ' 

facturedl commodit~es, including met h- 
od of test. 

See chart of  Fig. I-Technical 
work IS done by National Cam- 
rnlttees and Comrntttce of Action 
(Technical Committees are under 
Comrn~ttee of Act~on). 

TC I-Terminology I Chairman: F. Cahen (France) 
I Sec.: G. Nasse (France) 
1 T A  for U. S. h.: H. P. Westman 

International Electrical Standards: I See committee listings. 
U.  S. A. participates in international 
electrrcal standards activities through 
this organizat~on. 

Vwabulary, official terminology (in- 
ternat~onal). 

SC t2A-Radio Rmeiving Chairman: S. A. C. Pedetsen 
Equ~prnent I (Denmark) 

Sec. :+(Netherlands) 
TA for U. S. A,:  A. S. Goldsmith 

See Table 11-Definitions. 

TC 10-Liquid and Gaseous 
Dielectrics 

TC 12-Radio Communication 

I 

Rad~o receiver performance measure- See Table FI-Receivcrc. 
ments. 

SC IZD-Aerials Chairman: to be appointed 
, Sec.:-(Gerrn~.ny) 

Measurement prmcdurcs for di- 
clmrrlc lo6ses in  liquid dielectrics. 

Chairman : F. Olmer (France) 
Sec: M. Van Rysselberge 

I (Belgium). 

SC 2C-Radio Transmit- 1 Chairman: C. Ber~rtheret [France) Technical and safety standardsohradio 
ring Equipment Sec.:--(Netherlands) I transmitting tqulprnsnt : drhnit~ons, 

T A  for U. S. R.: J. T. Dixon I specifications, and measurement pro- 
ccdures. 

TC 13-Measuring 
Instruments 

I C h a ~  acie~ isticsdnd standard test met h- 
ods I'or liquid and gaseous d!elecIncs. 

See Table 11-Transmitters. 

SC 13C-Electronic 
Measuring 
Instruments 

TA for U. S. A,: E. R. Thomas, 

Chairman : P. Besson (France) 
Sec. :--(Netherlands) 
TA For U. S A , :  .I. T. Brozhcrs 

TC 15-Insulating Materials 

I 

Spacifications and meawrement or sa- I 

din communications equtpmcnt. I 

Chalrman: I. Bohm (Hungary) 
Sec.: T. Foldw (Hungar)) 

Aerials (antennas). See Table 11-Antennas. 

Electrical measuring instruments For 
electrical quantities. 

Chairman: J. L. Leistra 1 Electronic measuring instruments h r  See Tahle Il-Instruments. 
(Netherlands) I measiirlngelectncai quanaitiesdlrccrly. 

Sec. :-{FIungary) 
TA For U . S .  A, :  M. Domsitz i I 
Chairman: Dr. E. F'. Rich~er 

(Germany) 
SPC.: Or. A. Rucllc {Italy) 
TA for U.  5. A, :  K. N. Mathes 

Properties of  electrical insul:~ting ma- See Table 11-Meaiurements on 
ter~als and appropriate tests. Mrtcrials. 

TC 24-Elwtric and Magnetic 
Quantities and Units 

netlc current" and "magnetic 
current density." 

I I 

10. IEC ronr'd upst page 

Chairrnm: Dr. C. C. Chambers international recornrnendrtionr re- 
( U .  S. A.3 garding ufe or quanttties and umts 

Sec.: C. Oietsch (France) used in clectricrtv. 
TA for U.  S. A.: C. C. Chambers 1 

I )  Conventions relating to electric 
and magnetic units. 

2) Choice of SI units to be used. 
3) Assignment of name "long" to 

SI unil of rnagnetrc field 
strength. 

4) Defin~tionsofquantities"map- 
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TABLE I-Conrimed 
.. - . - 

Addms OF Organizat~on Name of Orpanization* 1 Committee Chairman, etc. 1 
TC 25-Letter Symbols and 

Signs 

TC 39-EIwtronic Tuhs and 
Vnl ves 

SC 39A- M~crownve Tubes 
anc Valves 

TC 4 0 4 a p a c i t o n  and 
Rwistws for Elec- 
tronlc Equipment 

TC &Cables. Wires, and 
Waveguides for 
Telecommunications 
Equrpment 

SC 46A-RF Cables and 
Their Accessories 

SC &&Waveguides and 
Th t l r  Accessories r 

Chairman: M. K. Landott(Switz.) 
Sec.: C. H. Page (U. S. k.) 
TA for U. S. A,: J G. Brainerd 

Chairman: M. Mazur (Poland) 
SK.: T. Skmypk I Poland) 

Chairman: H. Lewis (U. K.) 
Sec.:+Netherlands) 
TA for U. S, A,: R. E. Moc 

Chairman: Prof. H. J. Reich 
(U. S. A,) 

k . : - - ( U .  K.) 
TA for U. S. A,: R. E. Moc 

Chairman: G. D. Reynolds 
(U. K.) 

Sec. :--(Netherlands) 
TA For U. S. A. : L. Podolsky 

Chairman: Prof. Dr. W. Dmey 
(Swiv..) 

Sec.: H. Peters (Germany) 
T A  for U. S. A. : J.  S. Brown 

Chaiman: ProT. Dr. W. Druey 
(Switzerland) 

Sec.: Dr. Spinncr (Germany) 
TA for U. S. A,: J. S. Brown and 

F. 0. Welrich 

Chairman: Dr. B. Josephson 
(Sweden) 

Sec.: G. Shapiro (U. S.  A) 
T h  for U. S. A,: J. S. Brown 

SC 4 6 - L F  Cables and I Chairman: A. Knacke (Germany) 
Wire; Sec.: L. Verkrck CRelgium) 

T h  For U.  S. A.: R. A.  Sykes 

TC 47-Semicmductor 
Devices 

TC 49-Piaoelzctric Crystals 
and Associated 
Devices 

Chairman: R. L. Pritchard 
(U. 5. A.) 

Sec.: J. Gaschi (France) 
TA For U.  S. A. : R. L. Pritchard 

Chairman: W. J. Young 
5cc.: L. A.  Luhimow (U.  S. S. R.) 
TA for U. S. A.: R. A. Sykes 

International Special Committee Chairman: Prof. L .  Morren 
on Radio Interfcrence (CISPR- (Refgiurn) 
Cornitk Internatrmal Spi.cial des , Sm.: 1'. Bingley 
Perturbattons Radidlectriques)t I Bntlsh Standards Institution 

/ 2 Park St. 
London, W.1. England 

CISPR Documentp obtainable 
Trom 

IEC, Central ORce 
I ,  rue de VarernSi: 
Geneva, Switzedand 

(CISPR, U. S. hct~vitim: address 
via USASI) 

TA for U. S. A,: W. E. h k a l a  
(also Chairman USASI-C63) 

Field Covered RP Mmsurement Standardktion 
Work in Procffs 

International recommendations rqyrd 
ing lettcr symbols and signs for quanti- 
t i e  used in electrical engneering. 

Symbols Tor quantities varying 
with time. 

industrial heatinkincluding induc- 
tion and dielectric. 

S ~ i f i c a t i o n s  and t ~ t  methds far 
rncasuremcnt of d a r o n  t u k .  

Specifications and test rnethds for 
capacitors and resis60rs for electronic 
equipment. 

Specifications and test methods for RF 
mbles and connedors. 

I 

Specifications and test methods for 
waveguides and connecting devices 
(flanges, etc.). 

Rating? and characteristics ofsemicon- 
ductor devices; rnmsuring rnethds. 

International recommendations for 
standardization rcgardingpi~zoelectric 
crystal unitsand atressorles, and crystal 
filters. 

Sac Table II-Elecbon T u k .  

Set Table IF-El-n Tubes. 

Special committee working under IEC 
"to promote international agreement 
on the aspect!: of radio interference, 
w th  primary abjects of fostenng satis- 
Factory reception orsound broadcasting 
and television services and of facilital- 
 in^ international trade." 

Continuous updating of s@- 
h t i o n s  and test methds Tor 
components. 

See Table IMoaxial  Compo- 
ncnts. 

See TnbEe 11-Waveguide Com- 
ponents. 

See Table 1lLSemimDductors. 

Sx Table ll-Misd!ancuus. 

Welopment OF methods of m a -  
auting interfercncc from electrid 
a p p l i s m ,  ignition systems. pow- 
er systems, rece~vm. and indus- 
mal, scientific, and m e d i d  equip 
ment 

See TaMe Il-Radio Frequency 

t Member Bodies of CISPR include: 1) Each nationat committee of IEC, 2) CCIR, 3) International Radio and Television Oqqnkation (OIRT), 
4) European R(C Union (EBU), 5) International Conrerenre on Large Electric Systems (CIGRE), 6) Intcrnahonal Union of Ptoducers and Distributors 
of Electric Power (UNIPEDE), 7) International Union of Railways (UIC), 8) International Union of Public Transportation (UITP), 9) International 
Cornmis~ion on Rules For Approval af Electric Equipment (CEE). 
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Name of Organization* Address of Organization 
Committee Chairman, etc. Field Covered RF Meaeurerncnt Standardizat~on 

Work In Prmess 

1 1. International Telefommmica- 
tions Uninn (WLJ) 

Headquarters Address: 
Place des Nations 
Geneva, Sw~tzerIand 

SG Ill-Fixed Service 
Systems 

International Radio 
Consultative Committee 
(CCIR--CorniteConsultatif 
International des Rad~o- 
cornmun~catians 

SO IY-Space Systems and 
Radioastronomy 

Headquarters address: 
Place des Nations 
Geneva. Switzerland 

Addms for U. S. activitia of 
CCIR: 

Department of State, U. S. A. 
Office of Telecommunications 

IETTD) 
22nd and "E" St., N.W. 
Washington, D. C. 20520 

Chairman: Gen. 1. Lochard 
(France) 

I 
Chairman: Y. Place (France) 

Chairman: Dr. H. C. A. van 
Duuren {Netherlands) 

Chairman: Dt. 1. Ranzi (Italy) 

SG V-Propagation ovcr the 1 Chairman: Dr. R. L. Smith-Row 
Surface of the Earth and I (U. K.) 
through the Nonionized Re- 
gions of the Atmosphere I 

SG VI-Ionospheric 
Propagation 

Matters affecting communications ac- 
tivlties by wire and md~o between the 
various nations. Thc ITU i~ a special- 
i d  agency OF the United Nations. 

Technical matterr are under the 1 
consultat~vc comrnittces; radio 
matters arc the lield of CCIR and 
also of ITU Admini~tratrve Radlo 
Conferences when thcy are held. 

Technical and operating questions re- C o n t ~ n u i n ~  technical work by 14 
lat~ng sptxifically to radiocommwnica- Study Groups, and jotnt Croups 
tronsand lssmnce orcecvrnmendat~ons ' (CMTT-Study Gmup For Long 
on them, which are frequently used as j Distance Televistan and So~snd 
tcchnlcal gurdelines for re~ulatory de- I ProgramsTransmissio~joint with 1 
cis!ons. 1 CCITT): ClSPR (we IEC). 

Radio transmitters and chnracteristics Measurements concernd with: 
of radio emissrons; coordlnatron of  1 )  clasrificat~ons and designation 
proposals concern~ng use of r:id~o spec- I of cvis~ions 
trvm from radlo emission aspect :study 1 2) radla intcrfcrence (coordina- 
of unwanted rad~at~ons  From ctectr~cal tlon WI th C1SPK) 
gpparatus ar.d interference to radjn- 3) spectra and bandwidth of 
communicat~ona caused thereby. tr,~nsn~ittcd ~lgnals 

4) frcqu~ncy tolcrance and power 
of trnnsmfttcrq 

5) delerrn~naiton of spurious 
emisuons. 

Selection, study, and nicasurcment of Study o l  characteristics of radio 
Important charactenstrcs of rcccivcrs, recelvere and asswiated measure- 
investlgationq 01' improvemlints In re- ment methods. 
celvcrs to solve prohlcrns in radro corn- I 4 
municalion. i I * .  
Questions relating to complete syqtcms , Measurements associatad with: 
Tor f ixed and all~rd servtces, including study of methods for obtaining 
ionospheric-scattcr systems, but exclud- Improved emciency in use of rad~o  
ins radro rclny systems; practical ap- spectrum: fidelity of performance 
pl~cation of mmmunrcation theory. ol'lixed systems; directivity of an- 

tenna<; HF  radiotelephone and 
telegraph C I ~ C U I ~ S ,  frequency shirt 

1 keyrnz. 

Technical quatians regarding systems Measurements assoc~ated with 
of telecornmunrcation with and be- stud~cs of communmtlons satel- 
tween locations in space, and rad~o- lrtesystcms, frequency sharing be- 
astronomy. I tween satellite systcrns, space re- 

i search Fysterns, and radioastron- 

l Om?. 

Propagation of radio waves over the 1 Measurement< a~sociatod with 
surface of the earah and through Ihe I studies of tropospheric propap-  
nonroni7ed regions of the atmocphrre, tion (non~onaspherlc). transmls- 
insofar as they concern radio con~muni- , sron 105s includln~ field inten~ity, 
cation. field strenpth, ava~lable power 

Crnm antennas, lnfl~rcnce of non- 
' ionized rcg~ons of atmosphere on 
; wave propaption. 

Propagation of radio waves (including 
noise) through the ionosphere insofar 
as ~t concerns radio cornrnunicatnons. 

Measurements associated wth 
study of 
1) sky-wave field strength and 

transmission loss 5-50 MHz 
2) atmosphcric radio noise 
3) basic long-term ionospheric 

prediction\ 
4) sky-wave propagation 150- 

1500 kHz 
5) sky-wave propagation below %. 

150 kHz. 
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TABLE I-Continued 
- -- . -. -- . - - - -- -- .- - - - 

A(tdre~s of 0rg:i nizat~on 1 
Namc or Organtzn!~on* Committee Chi~arman, rtc. I Field Covcred I R F  Measurement Standard~~ation 

Work In Process 

SG Vll--Standard Frequenc~es Chairmiin : R. Decaux (France) Oryan17ation of a world-widescrviceof 
and Time Sipnals I standard frequency and tms-signal 

1 ernlsslons. Improvement In measure- 
ment accuracy. 

SG VIII- International 
Mon~torrng 

SC; 1X-Radio Relay Systems 

Chairman: M. A. V~cira 
(Portupal I 

Chairman: E. 0. Dietrich 
(Germany) 

Continutng study of mcthods and 
pr~cedures for d~ssern~natinp stan- 
dard frequencies and standard 
time signals; improvement in m a -  
surcment a m r a c y ;  disseminntion 
of UT and .4T ~nformation (ex- 
perimental systems). 

I Technical and operatlng problems "Handbook for Monitoring Sta- 
(w~th technical answers) relat~ng to f~ons" (chapters being prepared hy 
mon~toring stations In international various SG Ylll  member coun- 
monitorrnp servlce, rncluding evalua- t r ~ e ~ ) .  Methods of bandwidth mea- 
t ~ o n  of Interference, spectrum occu- urement; ~nrprovements In mea- 
pancy ol'  signal^, characteristics of l surements made for monitoring 
cmis~inns, direction finding. ~f te selec- purposes. 
taon, antennas and cqwpment for 
monitoring stations. 

Line-of-sight and trans-honton radio- Measurements concernid with 
rclay systems operating above 30 MHz. study of UIIF and microwave re- 
exclud~ngsatell~te or ~onosphenc trans- lay systems; "sharing" problems 
~ I S S I O R .  wth sateTl~tes, matnlenance mea- 

surements for performance check- 
ing; PCM ; radro relay systems For 
telephony and TV. 

Chairman: A. Prnse Walker 
I 

Technical aspects of transmission and 
(U. S. A.1 rcccption of sound broadcasting (ex- 

I ccpt for tropical broadcast~ng), ~nclud- 
ing standards For sound recording and 
rcptoduction. Liaison with SG XI on 

I 
vtdeo recording 

Audro and video recording tech- 
niques and standards, standards 
for multiple programming by FM 
stations; measurements of per- 
formance of I ET broadcarting IF 
terns using directional antennas. 

Cbalrman: E. Esp~ng (Sweden) Technical aspects of television. I Mvasurements concerned with 
1 study of technical characteristics 
I or monochrome and color TV 

I I systems video recording tech- 
niques; international TV stan- 
dards. 

1 I 

SG XI 1 -Tropical I ~hairnmsn: C. Lal (India) 
Broadcasting 

Tropical broadcast~ng problems, and 
development or ~tandards for trop~cal 
bro;~dcastinp. 

"Manual on Tropical Broadcast- 
ing" (principally vertical-~nci- 
dence H F broadcasting), includ- 
ingmeasurements ofperformance. 

SG XIlI-Mobile Service< Cbairmitn. G. H M. Gleadle Technicat and operating questions con- Selective calling systems Tor mari- 
(U. K.) 1 cerning aeronaui~cal. maritime. land- t~rne rnob~le radio telephone x r -  

mohllc, radio location, and radio naw- vlce-measurements of perfor- 
gation serrlces (except sentices using mance or  varlous systems and 
earth sa;ltellltes-see SG 3V). choice of prcfcrrd system: mea- ' surements concerned wrth study of 

protection ratios and rnlnimum 
field strength In mantime service, 
D/F and homing on 2-MHz band. 
technical characteristics of land 

! mobile services. 

SG XIV--Vocsbulary 'Chairman: R. V~lleneute ' Radio aspects of vmabulary of terms, 
1 (France) lrsts of definitions, l~sts of Ietter and 

i graphic symbols and other mcans of 
, expres~~on, systematic class~ficat~on. 
, measurement units, etc. (in coopera- 

I ; tlon with CCITT]. 

CMTT-Tclcvision Cha~rman: Prof. Y. Angel Study of specifications to be satisfied 
Transmiss~on (France) by telecommunication systems for the 

Jotnt CCITT, Study Group for transmission of sound and telev~sion 
Long Distance Televlsson and broadca~ting signals over Iong d m  
Sound Programs Transmission tances. 

Joint IEC-CCJR-CCIl'T radio 
cornmunicat~ons vocabulary. 

Standardized testing techniques 
for TV transmission systems. 

Problems of world-wide TV sys- 
tem. 
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TABLE I1 

S~andards/Rccummcndations Fssued 
St;~ndardr:Rwainmendalinns in Prepor;~t Ion 

Undcr Can~idrration * *  Draft Complc~ed *** Approved - 

Detmltinm and Unln. CmmI 
Unlr, In Puhltshed pcicnrrhc and Technicnl Work. Recommend4 

Pmcl~w 
Quant~r~es and Vnrts Used In Electrluty 
S\mhol~  for Unrtr 
Ellctr~cll l and ttcctronlc Terms, DtFrnluons o f  Fundamcntal* 

(For trial use1 
Elccln:al Term-. Dofinilions--Comrnunirolions 
Electr.sal Tzrrnc. Dennllloi-Elustron I>e\.~sc. 

I lwuing Organim~~on 
and Doirrmcnl Numbcrt 

Subject 

- - . - - . - . . - 
D r f i n i t i  and tlnitr. Gemera! I I)~~!bondry i r r c l c m r ~ ~ l  .~nd rlcctronrc tcrrnq ' IEEE Sl;lnd;ird~ Commitlcc 

t6AS.I c4? 
I Revlc~on of lnlernnt~or~nl tltitrotcchnlcol VrmhuE.irv * I IF:. TC 1 

i Nnrncnclatt~rc and lermrnt)lr~$v %tantlardq lor uce In aero- ISFF G-IWAFSL 
spas InFrrumcntaonn ' 

I 

I - - . - - . -- 
Document\ dchmhbnp, rtattiru the-arl ~n altdmeble accll- lEEE G 9 ( l M I  TC ( E M U )  

racl- rl V.I~~OLI< ~nl lhr~l t lon l~vc l r  for mc~\urcrn~nt\  o f  
phaw," Aeld strength." and kherrnal nu~sc" at fm- 

lntemat~onnl Flectrotcchn~cal Vocahula~Fundammt; i l  I 1EC 5045llP54) 
Dcfln~~rons 

International Etec~rotechnical Vocabulary-ETectronics 
lnlematlonal Elactromhnlcal Vocubularv-Sc~cnllfiz and Indur- 

trlal Measurtmenl 11rsln rncntr 
lntcrnatlnnal Flectrntcchnical Vocahulxry-Wavegu~dw 

Pm-tm M-q Geoerpl 
Sfnc-Wasc Unhalanccd RF Vol~age,SraIt-or-the-Art oi-Mcrnurlng 

ant! ACLWdCy uT Mc;rsummenl~ 
N o ~ w  ~n Lbnear Two-Pnrls. Merhod or Mtaaurement 

IEC SWOT( 1956) 
1FC !O-?Oll95R) 

IFC 50-62(1 Pbl I 

lEEE 1P7(1962) 

~EEE l 5n-pt 911 4h2) 
Pulws. Dtlin~lronr oiTerms IEFE 194119~1. 1952) qucncls ahnve .10 l Fl7 
Pulse4. Methods nr Mca~uremcnt I 1t.t.E lPI(I9551 

U\ASI C l h  280956. Rhl) ' 
-. 

Meanrmnmtg on Marwlak 

Rmihion of I! l.F 144, I1.efin11ntnr o l  pulw rcrmr I IEEE G4 ( IM)TC(HFZM) 
Detin~tfnn. or pulw terms ' 
- - - - - -- 
~ m u m ~ &  on Matorials 

1 IFC TC j4 
I 

Fcrrocleu~ri~ Ctrsm1c5. Measummenlr o l  

Te~r Methods for. 
AC Loss and D~elcctr~c-Conrlant Solrd lnsulat in~ Materlats 

(Tcnrallvc) 
Drss~pa~lon Factor and Dltltaric-Conslanl Lam~nalcd-Shwt 

Inwlatrng Matcrlalc 
Powcr Facror and Diclerli~c-Conrtsnt Solid Ceramlcz to 10 

IIEEE 17WIWll 
USAS,  CX3 ?.1(1%2i 

ASTM D15MYr(i967) 

ALTM n669-59(1959) 

ASTM D2149 67TllYh3) 

Impru%cmcnt or cxlrllne standard? on methods or m a -  1 AFTM C-27 D-27, 0 - Y .  F-l  1 ~uringelectnul propcn~c~ulrnatenalr * ClrASl CW 
) Broadcn~ng uf ASThl D?5ZO ru dl!Tcn.nt tcx-hn~qum. frc- 

quenclm, and mntcr~als ' ASTH-D9 
1Mcthtxl~ for dc lm lnn t~on  o l  relo~r%c ~ r r n ~ t u v ~ t v  and 

dl\rlpduon C d ~ l ~ r  or clcilncal in\ulolinp rndtcr~dl% LII IEC TC 15 I ~rcqlicnci" riurr lla M H, 

MHz and 500  C eTmtatr-ef 
Power Factor and Olelectnc Conslant 0fNaturdl W z u  ASTM D I081 511 1954) 

UXASI CTU4?11Uhll I 
Complex Perrntttivily of Sol~d tnsulatrnp. Materials at Mrcro- A5TM D:r?O-6hTc 19%) I 

wart Frcqucnom and Tcmperarurc Iv 1650 C (Tcntar~%cl 8 

Powcr F H C ~ U ~  dnd UielrClr~c C wnrlanl Inaulatlon o l  L~qurd, ASTM D924-6T(19hV ' 
USAS? Cr[) l?l l'J651 --. 

I.lqu~d-Drrplaamcnt Proccdurc I USASI C‘~U w l~hll 
l l ~ e l e c l ~ ~ c  Conxtant end D ~ r ~ ~ p i l t ~ o n  Factor Exp Cellular A 5 1  M DFhn h l l  lukl l 

Plasrlc; 
Fcrr~magneuc Reronancc Lrne W~dth and G,rumapnetrc IASPM 0 1 4  h?T(lWl) 

Rauu ut Nonmc[all c Mdpnctlc Marrr~etr ITmrau~c l  
Complex D~elecmc C mstant of Nonmcta[lrc M.!gnct~c Ma ASTM C5?5-63T(1963i 

tcrlnlr ('Tentalr%cl 
I 

Coaxial Lines a d  Ccm-t* 
RF Cahlcr, pt. I, Gcncral RequlrrrntnrE and Mtasurcmcnt 1 iEC 961 .  lA11912. I W )  

Methods 
RF Cables, pt 2. Relwant Cahle Spcc~flcol~ons I F (  9h2( 1911 ) 
Solld D ~ e l x t r ~ c  Transm~rsron Llnrs. Reqrtiremcnls for E l 9  RSIPY(IY57) 

I L'TA'il Cxl 2F1195R) 
Chsractcnsl~c lmpzdancc and Djmcns~ons or RF Coaxral Cabl~s 1FC 7x1 1961) 

C-bl L i  a d  C4mponents 
Rcv~nnn or lnlmal!ondI FIcctr11Iechn11nl1 Vucah11Iary ' 1 IPC S C  M 4  
I'reci<tcnn max~al  connecton-spn~f~~ations and tml I t k t  b-'I (IM) I C (HIFUI 

meehodr For 7- and 14-mm general preciplon and tabora- Il-C SC 46A 
Top pfmsron ~ n n c c ~ o n  * 

h \ m n  mrnrature wnx1~11 wnnecto+<mallcr thdn Ad-HK Comm~tl~%B 
3 5 mm. 

ScrnrRex~hle. Air n~eleclric Cosx~al Cdhlw and Connectors ' F 14 KS2FB(Iq6?) RF connectors t-or cables, atandardr for.** I USASI CB1 ? 
Rigid Uoaxlal Trdnrrnrsrio~ L~ncs-50 ohms. Rcqu~rcmcntr Tor ' F14 RS??SI! 959 r Riwd msxlol 11ncs. flnngm. nnd cnnneclon-wqrrrre- I IFC 5C46A 

' 1  SA51 C h l  141 1 WJ) mcnts lor.' 
Rigid Coarual Trun~mtss~on Lln-75 ohms, Rcqu~remcnrs for FI4 RS?TVI 1962) Mmrurcmcnt of~hleldlng efficiency of  RF cables: PFC SC 4hh 
Dlmcnsions and Mating l'arls-of RF Connectors I ILL I ? ' I (  I<IMI T a t  mclhods andspmficalronc rur rm, vducc nr  VqWR IFC 5C 4hA 
RF rflnnccrom, p l  I, ( ic~crsl  Rcqu~remen~r and Menrurcrncnt I 1FC l hV-1{ 1465) For clow-tolerance cables 

Mtthudc I Swept-frcqucncy ILTI method Toruniform~ty nl~mpeilance IFC' SC 4hA 
RF Conneaors, pt 4. Cable Connector; (U.  S L Europenn T u p )  i IEC 16<>-411%61 al R I  cablca '*' 

- 
H n v m k  awl Wave&de Compnenr? 
H avepu~des, Definlt~on., OF Terms 
Wa%csutdc Compnncnrs. We~inrtions oCTerms 
W.lle~uldes and C'omponcner h<e;r?urcment or  
M~crruar  e Tranrrnisrton Sywxns 

;' IEEE I4M19511 
1EFE 1471 1955) 
I t  : t- I4XtI9CYI I 
F I.\ RS?Ol(lrl?8) 

Wsvwiden snd Waveguide Cnmpnems I 

Revrqlnn ofdclin~tlonq of wavepllldr iermr ' I IFEE F-r7 (MTT) 
Rcvr-run ~C ln t c ra t~ona l  Elcclrntc~hn~c,hl Voc.~hulnn ' I F i  TC 46 
rA<~rhlr~hmrnt r l  sm.~Rca~ionr b r  

n~t rnyu lar  v.iveyuidc with cbrcular oul\rdc crcnr 
eecttnnm** 

rncdrurn flat d ~ n g u l a r  wnregu~rlc*" 

I FC 5C 4hA 

IFC S C M R  
flat rcclangul+r wnvcau~dt IEC S C 4 R  
h n v y  wall wavepu~dc' IbC bC MI? 
mlnlalurc-r~zc rccl~ngulat warcpr~~dc* IFC SC 4hR 
circular wavcpru~tle R,bnp4' II r'SC4hll 
nrr~hlc rcctdnyular ~ ~ u c g u l d t .  I t C  SC 4hR 
rnc,l%urem~ni mclhotls lor leakage or elecrromdg- I1 r SC 4htl  

ncklc c w r w  from waucpp~dc couplinas ' 

I 

- -, 

Hollow Mclall~c Wartp~dcp. General Requrrements and Mea- ILL I +l-EI I'M41 
rnrement Mcthwh 

Hollow Mctallir Wdvegu~de. Sp~~rAcat~onsror Rtctangular Wave E l h  RS261A( 19651 

t When lrvo or mow rlsndardr are Itsled under onc ruhject, they may or m,!y not bf ~irni ler 
: Sre Table I for ~nformatlon on organ~mt~ons l~srcd When !wo or more organunt~onr nrz shovm working on A 7tAnd~rd on a parlrcular rubtecl. the urandardq k ~ n g  prcportd by the 

dlfftrrnl commrlluc ma% or may not bc s~m~tar 
5 Sornt lndurlry Rncdrch tommit[er on 513ndardltalron of Mrn~aturt Coax101 Connrcton, A Alford. Chairman, hlrord Mnnulactur~n~ Co . I?O Crur~ St.. W~nche?ler. Mar% 

gu~rle 

Hollow Mctallhc Wavegujk. Speclficatlonr lor  Flnt Rectangular 
Wavcgu~de 

Hollow Mctall~c Wavcpurdc~. Spcc~fical~ons for C~mt lar  Wave 
guide 

USASl CX3 IMl"hJ1 
IEC 153-2119fd1 
Itr 151-1[1-l 

I E IA R S W  TW7) 
UWFI CR3 1% 195Rj 

I I E i  ITf-?(IW) 
Rldgc Wevemkrde9 E l 4  RS7M(lqhSI 
F l i l np .  Wavcgutdc. Gcncral Requlmenls and Measurtment 1 IEC Ir4-lr l Wj 

h4clhodr 
I - 
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Standnrds:Recommend;~t~ons Issued Standards/Recommendations In Preparation 
( * Under C o n s ~ d e r a t ~ o n  ** Dral't Cornpletcd *** Approved 

. , 
SFMI\ SK503119631 

Transistor Noise 1;igurc. Mcasurcmcnr at HF and VIII- kI#% R?? I l l  IW5r 
ul:M 4 SIC~IWI IUh5) ; 

-- - -  -- -.I - - - - - - - - - - - 
Suhjccr 

I ksuing Organiweion 
Suhjtct 

Rmponsiblc 
an[: L,~xumcnr N u m k r t  Orpaniralion(rl: 

-- 

Wev&d& and W m w i d p  I h r n p m n t s  It-tan~'$) 
Flange. Wnvcgurdc. lor 0-dinor! Rcct;~nplular Wavc~llide JEC 154-2(1966) 
Flanvm. Waveguldc. for FI:11 Rcctonuulor W ~ v c ~ u i d c  FEC 154-3FtYhbl 
F l . ln~n.  Wavr~ubdc, hlinr? lure. I:nprrs<lrrtzed 
Fbntm. Wavegurdc, Prc\+ur~~ilhlc C'O~I~IFI Typcs 
I'ldng*>, \V;lvc~u~dc, nu:11 Cont:lcl. I'reexur17cd 
- - . . - - - - - - 

Antenna* ( InrrMlw lCIrtd Strrrqrh MearurcmenI%) I hnlemar ( I n c l u d i ~  Field SlrpngtI~ Mensurnnents) 
Antrno;bs and \Vn<cp!~~cres. I)clbri~l~onr of Tcrmx 

Anlcnnas, Mudul.~t~on Syxlm~e end Tmn~m~tlcrs. 33cAnition~ 

or Terms 
Antcnnar. Tcat P ro~~~rb l~ rm  ror 

Dlreclionel hntcnna%. Prcscnlalion orb.ntenn.1 Diagmms 
R w n i n g  Acrlalr. Mrxrl~rcmini Mnhodr from m t u  lmO MHz 
VMF RCLYIVII~@ Anrerrnn IVrformnncc. Prescnta!ron. and Mcnsurr.'[;l~ 

men t 
Skqwavc Polar~ral~on rn D~restion F~nders. Measurnen1 a l  
Field Strcnpth Mcawrcmcnl hy Monlloring Slntronr, Accuracy o f  
l ,~c ld  Strcnpth hqcnrrurt-mcnl ar Montrorlng Sraliun~. Erpcdrtiour 

Methnd 
- . . .- - - 

~ l r c l m  TUIF 

Electron Tuhcr. RcAnilrnns oT Tcrmx 

- - -- - I  _ -  - - I  
lmtn~mnt r  I ~ t r u m ~ l r  
I~lcrrronir Vol~melcra. Girlde to Spx~Trcdt~on or t Tor 1r1a1 U*CI IFFF 1081 IIlCT) I Spcelhc~tlonr and teq rnethndr for I 
Cdhudc Ray Instruments. Ciu~de to Fp?c~ficat~on n l  ( F o r  trlal t ~ u r  II L t  1 101 IW+I clcclron~c" ~ n d  dlpildl* \ollmeIers 1 IECSC 13C 
51gn~I  Sourccr, Guldc l o  \poc~ficalion u141 ur l r ~o l  u'rl IFLE !DOrlW<i t4%h\1 ~ 3 9  6 
R.tcl~r)-No~w .ant1 F~eld Flrenplh Mrtcm. 6pec1ficalmnr Tor IL.!:I. G-4.1IM1 TC (FES) 

00 !<10 l f l  MH? UqASI Cbl2t19hIY cathode-rsv nrc~llosaopcc' IFFFG-U( IM)TC(HFIMI  
?O 10 IDW M H r  L1SA\I Ch3 l'll>4I IL -  SC 17C 

Fleclrlcal Mcncurm$ lnslrumenls flncludrng R F  corrmr1 11%4q1 3'J l< lwi4+ q~qnnl penrramrr* 1FFF G-!,{IM)TC(HFIM) 

! 1 k i s c  ~ I C  
I p w e r  mearu-lng ins~rurnenls* 1 11-FEG-VlIM)TC(HFIM) 

1EEE 14MlV53) Rcr~s~on vtdclinluonu ~Ctcrm.: on ontvnnor;.' 1 IEEE G-3tAPl 
I'SAS1 C'16.11(1454) 
11-p~ 145(1')4$1 

3EEE 149(1965) 

tr5ASl C.6O.Yi1'1641 I Mcthtds oimcasurrng clcclmn~c tuheq and valves.' Il-C .IC 3'4 
1FC 151-7i1964) Mclhod.; oCmelsur~ng !?I, ourpul powr.* I I i i '  TC 39 

FlecironTuhc~. MclhodsofTmting. ~nc lud in~Nniw Mcnsurcmcnt ' 1 1 . 1 : ~  158(1ot,?) hlca~urcmcnl ofd-~k-qeal t u h  *' I II .CfC 3YA 
I!.SASl Th0.15(14631 Cicncral mczisurcmvn! rcquircmcntr o f  rnicrowdvc luhm.* I FCTC 3YA 

1FZF C-P{ IM)TC lHF lM l  
I t  : I:G-YIIM)TCIFVI.IMl 
1 kr%Sl CIV I 
C'\A\I C63.6 
IFC 9r 1 7 r  

I ~mmultancc-meoqurin~ !nrlrurncni%. 
I coax1~1 fix& and rar i~h lc  3ttcnuatom' 

RF ~ t ~ r r r n t  mcasurcmcnt In\lrumentq (Rev C39 I I 

1 r r d ~ o  nnlw meter, 1 GHz and up.' 

-4 Safclx requiremcnlr fur  rlcctrnn~c Inxtrumentq 

Flrrtron Tt lhn and Valv~f,  Mcacuremenl of Ebcciricat Propzrlim of 
1-qu~valcnl Input ;rnd Oulput Admitlancc I IEC 1 51-31 19631 

Receive- 
Rcce~vers. DeAnalions nrTcrms 

Derclnpmenl nl' allzcnna sptcifica~ions.' 
Cnrnmun~tr antcnna syalerns, measuremenls on. 

Meilsumcnt mtlhod or rrrlical polarirauon In YQR 

Mcthcd~ oCrneas~nring magnetrons: I l IIC TC 39h 
h~ctliodr o l  rncaluring kl?<tmns.' I r:C TC 3VA 

I R-irers 
IFEE IBRiI952) R~ummcndcd mcthodr olmcaruremcn~ on rccc~verr 

Tcl<\~\~on S i~na l  Mcorunmcnt Tcrnls, Dciinrnon< oC 
A M  Hroadcak~ KeccircrF. Mcrhod? oTTctllnp 

Rccc~rcrc wlth Fcrrrrr Core. Loop Antenns?. Methcdq olTmt 
1 M nroadcert Rece~vef;. kferhudt olTrst 
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