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GENERAL INFORMATION
Institute History

Prior to the formation of th i
¢ Institute of Radio Engine
. . e ’
(;’t::]: mor(glgalx;lzetd groql‘xlps of radio enthusiasts held meetirg\gs irls’i\gz:\g
and Boston. These were the Wirel i i
of Wireloss Teloguaph mopierers ess Institute and the Society
On May 13, 1912, thes izati
. ¢ two organizations were m i
the new name of the Institute of Radio Engincers ;;ff((]l, e
were established in New York. . wiauartors
o c’felii fo:lxle?; [:)lf \\’irflei;0$elegraph Engineers had o membership
. lary 1, , and forty-three on January 1
;T},m Wireless Institute had fourteen members on January 1 y19(;9] ?1112(1
I;\ﬂ(;xilrt]z;s;(szvcr; rtrllenll_)ers o;x January 1, 1912, The Institutéz of lif;dio
at the time of its f i id
members., oundation, had less than fifty paid-up
Prominent in the early work of th i
I { ¢ Society of Wireless Telegrs
g}r:gme?rs were JO]]I.I Stone Stone, Lee de TForest, and Fritz Loy 'enitzipx:]
ose identificd with the initial work of the Wireless Institute in:

;:{lu%ed: John 8. Murphy, R. A. Somerville, joseph D. Fountain
. B, Re.spress, R. A. Cleva, John Gregg, E. Barnwell Philip Farn i
\‘vorth, Sidney L. Williams, R. H. Marriott, G. W. l;ick'ml s y
.Shqcn.mker, and Eugene Thurston. The consolidation ot: th::se ":,"y
societies and the initial work of organizing the Institute of Rm‘l‘i’g

Fngin :
Ma{f‘lrig:;'.s were done by J. V. L. Hogan, A. N. Goldsmith, and R. 1.

Aims of the Institute

- ';‘11113 :gztltutofof Radio Engix?eer.s functions solely to advance the
e and o nltl:e ;) lrn.dlo communication. It numbers among its mem-
o near yallof t le men who have been prominent in the development
radio in the United States, as well as many noted radio engi
and scientists in other countries. s
qua’lli‘[lil:dn}zmbershlp .of the Institute consists of those persons who are
e ited rtff.ny of. its several. gm:des of membership, either through
oot Test in radio commun'xcatlon, or by practice of some phase of
mcmberghlflee.rmg as & pr<.)f0351on. The eligibility of an applicant to
e :h;p Il:siilg tim'de is finally determined. by the Board of Direc-
Commes o Admis;i(l)rxllsfnost cases on the recommendation of the
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Through the presentation and publication of original papers, by
affording its members the opportunity of meeting to discuss radio
problems, by awards of honors and prizes, and in other ways, the
Institute fosters and encourages the development, of this important
ion, and particularly aids in the exchange of

means of communicat
radio information of a technical and enginecring nature.

Publications

The papers presented at the meetings of the Sections and of the

Institute in New York, together with the discussions and other papers
¢ printed in the ProceEpINGs of

submitted by Institute members, ar

the Institute of Radio Engineers, published monthly. The PROCEED-
ings thus constitutes a continually growing store of information on
all phases of radio enginecring. Since the first issue in 1913, 678

¢ been printed. The PROCEEDINGS is sent free to all In-

papers hav
stitute members of all grades. The subscription price to non-members

is $10.00 per year.
gtandardization Reports giving definitions of terms and standard

graphical symbols used in radio communication were jssued in 1913,

1915, 1922, and 1926. The gtandardization Report for 1928 was
rear Book. These gtandardization Reports

published in the 1929 Y
have become an jmportant referenee authority on terminology and

symbols in radio practice.
This Year Book is the sevent
first appearing in 1914, the second in

scquent issues cach year.

1 one the Institute has published; the
1916, the third in 1926, and sub-

Institute Awards for Meritorious Achievement in Radio

The Institute each year makes two awards to radio investigators
in recognition of noteworthy inventions or other developments in

radio technique.

One award, the Institute Medal of Honor, is & gold medal suitably

engraved. The Medal of Honor is awarded to that person who has
made public the greatest advance in the science or art of radio com-
munication, regardless of the time of performance OT publication of the
work on which the award is based.

The advance may be an unpatented or patented invention which
has been completely and adequately described in a scientific or engi-
neering publication of recognized standing, and must be in actual
operation. Preference will be given to widely used and widely uscful

inventions.
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'l l't/} () to un [ 1 omena Of l' i i ]‘ nee l() 1
l : l ; X ( lstlllct HIIPOTte ¢ radio
"\lli (¢ gl \]eu aIl(lIySCS di]cctl } :).})plicabl(} ill th(f 'llll lzl ;
t 118 C‘ldse H) SO, IllllSt bc in fllll ﬂnd ﬂppI’OVC(l fO] II‘ .
1 10 ddvance l“'ly f\”'th new o 1C rem 1
2 ; cl‘ bc ‘l Y
control. . ¢ S)”Stcn) Of t" i E
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E L, tl res Of thL al t/. ]tj mUSt bc pllblicl Y d(‘SCl‘ibl()(l‘ ]‘l”(, [tH}
re 'l]l;t/l 7 f(}(l i ; i 'l HYy

and approve
ed form ;
et and must, in general, b
practice. ral, be actually adopted in

ysis or explanation of

reference
ublication, in

anies; a legislative pro-

This medal has 1

1 y as been awarded to the f i

. . Armstrong s
0. F. W, Alexand

‘ . Alexanderson. . ..

. Marconi o2

. A. Fessenden

L ] (

Lee de Forest 199

John Stone S

o PupinStone. cee . 1923
G. W. Pickard

L.W. Austin. . ... . 1027
Jonathan Zenneek. ... 1;)‘)é

The other award is k
This award wis l;':fl((ll (1: kno.wn as the Morris Lieckmann Memorial Pri
2 Tellow of tho In; e ptoss1ble' through the generosity of Igmi] }‘l; rize.
late Colonel Morrig 1{: CI:ic][fnlS glvenlt;]) perpetuate the n;cmor.yi (l)';]:)l?’
five hundred B L nann. The award consist o
rincipal of I (loll.:us which is the annual income d " (?f the sum of
Th(; ;c gift of ten thousand dollars derived from. the
award is m: , . e
by the Board of Dircqc(igeob) a special committee, appointed annually
opinion of this com on, to that member of the Institute w];o wally
contribution to. th 'm.lttc(l, shall have made the most i i the
The Morris I.c;ﬂ(ho art during the preceding c'llenLl aeportunt.
'S Liebmy \) " . alendar year.
following: inn Memorial Prize has been aw'u'dg(l to th
! 0 the
L. F. Fuller
191¢
R. A. Weagant.... .. .. lgé(;
R. A. Heising U
€', 3. Franklin

J. R. Carson

I Larson. 192
Frank Conrad...... ... .. 19‘53
Ralph Bown............ :1‘)2(:3
A. Hoyt Taylor.......... 1;)27

Walter G. C
E. V. Appleton....... ... .. 19‘.3?)(ly ......... 1978

All members of i
Nighly vatuod o 7(:: s th}g I;lstlbut’c are eligible as candidates for these
ol uied. b); ti, E‘mye:.trs developments are carefully revi l(')SL
¢ Lommittces appointed, and by the B IO‘I‘C(}
¢ : Board o
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ards being made by vote of the Board in the case
and by vote of the committce ap-
cbmann Memorial Prize.

d awards

Direction, the aw
of the Institute Medal of Honor,

pointed by the Board in the case of the Li
The names of the engineers who have already been grante

clearly show that the younger men

design, development and factory en

neers, have been given due recognition in

as well as the pioneers, and the
gincers as well as research engi-

Annual
Dues

the making of awards.

ers of the required grade,

These should preferably be persons engaged

Grades of and Qualifications for Membership

ership in the Institute of Radio Engi-

ed for each, dues, fees, ete.,

be found in the Constitution

1. All the benefits of membership are available

any grade, except that Juniors are not
eligible 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 develop-
ment of this new and useful braneh of the clectrical engineering indus-

try

Transfer
Fee to
Next Grade

The several grades of memb
well as the qualifications requir

neers as
3. Tull details will

are tabulated on page 1
under Articles IT and 11
at once to all new members of

Entrance
Fee

o supply the names of five memb

References
Required
Five Fellows
Members
Members or
Members or

Associates

Associates
1Five Fellows,

d Member require & much higher degree

¢ than the grade of Associate. In
the Board of

lications for

Five Fellows or
tFive Fellows,

The grades of Fellow an

of technical training and experienc
order to maintain a high standard of membership,

Direction in each case very carefully scrutinizes the app

Fellow and Member grades.
Before applying for mem
carcfully read the Constitution

of the several grades he is eligible.
dealing with-admissions, eligibility, fees, ete., js 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
experience, rather than those who have & high professional standing,
but eannot vouch for him. The personal signatures of references arc

not required.

Institute Badges

The authorized Institute badge is of 14-karat gold,
finished in enamel and gold lettering. The Tellow’s badge
is of blue lettering ona gold background, Member's badue
of gold lettering on & blue “background, Associate’s

badge of gold lettering on & maroon background, and Junior’s badye

in or
with

the Radio Arts.
y of

bership in any grade the applicant should
of the Institute to ascertain for which
An extract from the Constitution

siness associates or friends are given

pplicant who is unable

Years Active in
Radio Engineering
A Person Interested

in the stud

A Person Who is
Radio.

Interested
Connected

M
EMBERSHIP REQUIREMENTS, FEES, ETC.

Mini-
mum
Age

g
ris 20 Y ember 18 tr Sfe[l(} Q
ears. Upon autmnlng the age of -1, Lhe Junlor m b
(3] ()i & .] unior xnembc % 1s tran d t
thc

Associate. . ... ..
{ In the case of the Junior or Associate a

* The maximum a
it is sufficient ;
: r , usually, if the na
s k m
1n engineering or scientific work. es of five bu

grade of Associate.
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of gold lettering on & white background. The bz?dg{;'e : 1;;1(1(; ;3
different forms: a serew-hack lapel l'mtton, 4 .L[;‘UI “ é e
thmel ll arm. The lapel button is approximately one-ha a ) g ,]
itho o 1‘bl 11; shbwn here, and sells for $2.75 (any gmde): The ape
Of. the elm' fch charm are approximately of the size of thfe 1llust;.r:1t1(;n.‘
glllllcq:limrlﬁ is finished on both sides and is pr;)\;ide(}r}\::,ﬂ]\L;:e{ll;)%ll 01:
I y :atch chain or fob. { s
Sll§p011(11nggt8§ E:z:):}l;l;rf\l(?:)] r:n:; 1¥fgl\fatch charm is supplie(! at $5.00
I()r:‘c:(:; f(l;)' Any of these may be ordered through the office of the
any grade). 3
Sccr\e{mllx‘lbly).ers of the Institute of Radio Engineers arc u..uthlon:el(]l ‘t‘o-
in(lilcu(i.c thclir grade of membership in the Institute only in the lollo

ing manner: |
Fellow 1. R. E.

Member [. R. 1.

Associate 1. R. 10,

Certificates of Membership ‘ s cards are
Upon application to the Seerctary’s office membe D aton
3 1t . i l v <
sent to all members cach year, and diplomas are sulml)h(:(tl e0 Jomber
‘ | ship cards igned by the ¢ ar
0 s, The membership cards are sig
and Tellows. The S @ : o,
and the diplomas are signed by the President and the y

etings o
MeNe\\g' York mectings of the Institute of Radio .lbng‘;nfclz:(xl c:‘(l::;ll :)tx;
the first Wednesday of each mont.h (exccpIt durmt{l; Sl:r)c'e.t S
at the Engincering Soeictics Buildmg, 33 West 3‘9 1 '1-éseniod_ o
City. On these occasions cngineermg papers .erl {)re et o
papers describe recent developments in radio, al‘.l a s
general discussion on the part of those in attendance.

Secfll‘(::Sfollmving Sections of the lnstit}lt(}, Whic?l ‘in 1';1012 ct:]t]sccrscnil:t:tl

once & month, have been organized in localitics wher

sufticient number of Institute members: o s
Aruanta—H. P. Thornton, chairman; I’hll}p C. Bangs, secretary,

» Kensmg{on o &’VOI]’I'(]M(; ]‘::lialgle'rs’r;wcflc'olr\%lcai;’illc Fastham, secre-

~x—~George W. Pierce, chairman; '

tar;lrfo(;uszggralcl’?a(l?o Co., 30 State Street, (J:unl.)ndgﬁ,. NI](;?S.C. Foud
BurFaLo-N1aGara—L. Grant I'Iector,.fchaylrnm ;

seeretarv, 235 Huntington Ave.,- Buffalo, N. Y.

st b b b KA T RS RN TSR E S ST TR
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Cuicaco—H. E. Krang, chairman; J. H. Miller, sceretary, Jewell
Electrical Instrument Co., 1650 Walnut St., Chicago, 111
CiNcinNaTi—R. H, Langley, chairman; W, W,
622 Broadway, Cincinnati, Ohio.
"CLEVELAND—D, Schregardus, chairman ; C.
tary, 14805 Ardenall Ave., Fast Cleveland, Ohio.
Coxxecrrcur VanLey—Q. A, Brackett, chairman; I,
secretary, 96 S. Main St., West I lartford, Conn.
Derrorr—A. B. Buchanan, chairman; W. R. Hoffi
615 West Lafayette Blvd., Detroit, Mich.
Los AxgeLis—T. C. Bowles, chairman; Charles 8. Breeding, seere-
tary, Aero Radio Corp., 5927 Franklin Ave., Hollywood, Calif,
New OrLeans—Pendleton IS, Lehde, chairman; Anton A. Schie
seeretary, 1812 Masonic Temple, New Orleans, La,
PuiLapeLriia—J, C. Van Horn, chairman; 1. T, Darlington,
acting secretary, 2848 Idiho Road, Camden, N. .J

Boes, secretary,
H. Shipman, secre-
" Beekley,

nan, secretary,

le,

Prrrssurau—I.. A. Terven, chairman; J. G. Alle
quesne Light Co., Pittsburgh, Pa.

Rocnrsren—Ii. €. Karker, chairman; A, R. Barfield, seeretary,
Valley Appliances, Inc., Rochester, N. Y,

SAN Fraxcisco—Donald K. Lippincott, chuirman; Paul R, Fen-

n, seeretary, Du-

ner, sceretary, Custom Iouse, San Franeisco, Calif.
SEATTLE—Austin V. Eastman, chairman ; Abner R. Willson, seere-
tary, 8053—14th Ave. N. ., Seattle, Wash.
ToroNTo—V. G. Smith, chairman; (i, E. Pipe, secretary, Stand-
ard Radio Co., 90 Chestnut St., Toronto, Canada.
Wasuingron—C. B. Jolliffe, chairman; J. B. Brady, sceretary,
Ouray Bldg., 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 Governing Sections” found on
page 41 of this hook.

b. Make a tentative canvass of the members residing within
the territorial limits of the proposed Section. If at least fifty-
five (preferably sixty-five) Associates, Members, or Fellows favor
and will support a Section, if established, obtain from Institute
Headquarters a petition form. In making this tentative eanvass
effort should be made to obtain applications from desirable and
cligible non-members.  Wherever there are less than twenty-five
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* members of the Institute but it is felt that applications can be
obtained from the necessary number of eligible non-members, this
tentative canvass may be made and the membership applications
forwarded to the Institute’s Offices. 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 calibre of the Chairman and
the intercst 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.

¢. 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
organization 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 Direction of
the Institute, & mecting 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 Committecs
organized.

f. Thercafter not less than five meetings shall be held annually.

g. A full report of each meeting must be made to the Head-
quarters of the Institute on the form supplied by the Institute.

American Standards Association

The American Standards Association serves as & national clearing
house for engineering and industrial standardization and acts as the
official channel of cooperation in international standardization. It
conducts its work through the activity of Sectional Committees, the
responsibility for each of the several hundred standardization projects
being in the hands of one or more cooperating agencies known s
“gponsors.” '

The Institute of Radio Engineers and the American Institute of
Electrical Engineers are joint sponsors for the Sectional Committee
on Radio. The Institute of Radio Engineers is also cooperating in the
formulation of standards on five other subjects, its representatives on
all of these Sectional Committees being given on page 8.
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T . , .
he Sectional Committee on Radio is composed of representatives

.The Exccutive Committee
ists of the following officers

from sixtegn cooperating organizations,
of the Se-ctlonal Committee on Radio cons
and Chairmen of Technical Committees:

éLFRED N. GovpsyitH, Chairman
]1. H. Suare, Vice-Chairman
] T

- P. WestMay, Secrelary

Chairmen of Technical Committees:

W. A. MacDoxaLp
Tadio Lranami HARADEN PraTy

Flectro-Aooustie Duviae. IJ . C. W\.t’nm:n
RVING WOLFF
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URING the past several years it has been the custom for the
Secretary to preparc a very brief summary of the major
activities of the Institute for the fiscal year for publication in

the YEar Book as information to the membership.

The following report is based, in part, upon reports of the various
committee chairmen. It is hoped that the report will be of some inter-
ost and value to the membership in indicating the progress of the Insti-

tute.
General

At the end of 1929 the paid membership of the Institute had
reached the gratifying figure of five thousand six hundred, a net
increase of seven hundred and fifty members during the year. One
new section was organized. All'sections held meetings regularly with
slightly better attendance, in most cases, than during 1928. The
annual three-day convention was held in Washington, D. C., in May
with excellent attendance. Two new types of general meetings were
instituted; a “district” convention, sponsored by four sections, in
Rochester in November, and a sectional meeting with the A. AL AU
in Des Moines in December. There was an incrcase of twenty-two
per cent in the number of speakers of national reputation who visited
scetions on tours. The number of editorial pages published in the
ProcrEDINGS for the year was increased from 1,800 to 2,318. Due to
the carcful sclection of the Committee on Meetings and Papers and
the Board of Lditors it is thought that the quality of papers published
has been improved. The report of the 1928 Committee on Standardiza-
tion was completed and published in the Year Boox. Seven thousand
copies of this book and fifteen hundred copies of reprints of the 110-
page report were distributed to the Institute membership and others
interested in radio standardization. The standardization projects in
which the Institute is interested were inaugurated with renewed vigor.
An Assistant Sccretary of the Institute was secured to devote the major
portion of his time to standardization work. The Committce on Broad-
casting submitted six reports which were approved by the Bonrd of
Dircction. The policy of the Institute with respect to Institute
activitics was modificd, in view of the growing interest of engincers
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J. C. Jensen, delegate to Annual Meeting, American Association for
the Advaneement of Science, Des Moines, December, 1929,

W. Wilson, delegate to International Technical Consulting Commit-
tee, The Hague, September, 1929,

J. V. L. Hogan, L. E, Whittemore, and L. M. Hull, representatives
on Sectional Committee on Radio, American Standards Association,

Melville Eastham, representative on Radio Broadeasting Committec,
American Engineering Couneil.

Haraden Pratt, representative on Sectional Committee on Definitions
of Technical Terms, American Standards Association.

Addresses of the President

In addition to presiding at five New York meetings of the Insti-
tute, President Taylor served in his official capacity at two other
meetings—at the Eastern Great Lakes Convention in Rochester,
where he also presented a technical paper, and at n meeting of the
Atlanta Section of the Institute.

Annual Convention

The fourth annual convention of the Institute was held in Wash-
ington, D. C., on May 13-16, 1929, under the chairmanship of C. B.
Jolliffe. The program included three inspection trips, three special
trips for the ladies, four technical sessions (including & joint meeting
with the American Section of the International Scientific Radio
Union), the presentation of thirty-eight technical papers, and a
banquet on the last evening at which the annual Institute awards were
made. The Institute was particularly honored in having present
Vice-President and Mrs. Meissner of Berlin. Several other members
from abroad also attended. The registration was five hundred and
fifty-five, the larger portion of which consisted of members outside
of the Washington Section. At a concluding session of the convention

it was announced that the 1930 convention is to be held in Toronto in
August,

Eastern Great Lakes District Convention

On November 18th two hundred and fifty members assembled in
Rochester, N. Y., to take part in the first district convention of the
Institute. A very interesting two-day program was provided by com-
mitices from four sections of the Institute—Rochester, Toronto,
Buffalo-Niagara, and Cleveland. The program included two technical
sessions at which eight papers were read, three inspection trips, special
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New York Meetings

Ten technical meetings of the Institute were held in New York
City, in the Engincering Socicties Building, during the year. All of
the papers presented at these meetings have been or will be published
in the ProceEpINGs. The average attendance for ¢

ach meeting was
slightly over three hundred and seventy-five.

Headquarters

During the last three years the headquarters staff has been in-
creased from five to fifteen persons. This inereased staff has been
required partly through a one hundred per cent inerease in the mem-
bership of the Institute, & two hundred per cent increase in the pages
of PROCEEDINGS published, and an increase of two hundred per cent
in the number of standing committees in operation. The staff is so
organized now that practically all of the routine and detail work in-
volved in the entire operation of the Institute is carried on at h sad-
quarters.

It is appropriate for the Secrctary to acknowledge publicly the
loyal and unfailing support of all members of the headquarters organi-

zation, lacking which the progress of the Insttute would have been
retarded considerably.

Committees

Under the direction and supervision of the Board of Direction the
major activitics of the Institute were carried on by twelve committees
and eleven subcommittees. It is unfortunate that members of {he
Institute cannot be afforded an opportunity to acknowledge their
debt of appreciation to these important bodies without whose eon-
tinuous assistance their Institute could not conduct any of its work.
These gentlemen, during 1929, have given unsparingly of their time and
counsel -to the variegated problems, both routine and constructive,
which are involved in every phase of the carrying out of policies handed
down by the Board of Dircction. Members serving on any of the
Institute committees are making a very direet and distinet contribu-
tion to the radio art.

ADMISSIONS

The Committee on Admissions, R. A. Heising, chairman, met
eleven times during the year, the average attendance being 4.5 mem-
bers. The recommendations of the committee to the Board of Dirce-
tiou were based upon the following number of applications considered
and approved ' '
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Transfer to Fellow grade

Recommended by Membership Committee for
transfer to Fellow grade

Election to Fellow graded

Member grade ;

'Ir’(:::g?xf::;:r?ded by M[(;:mbership Committee for
transfer to Member grade

Election to Member grade

Election to Associate grade

Election to Junior grade

12 10
3
37

105 85
119 63
1379 1375
151 151

1836 1728

isi dum
\ ommittece undertook the revision of tl}e _memoran |
orig?liﬁ[ ycprepared by the 1928 Commlttf)o or: Admlssmnst owl}:t(;};pt;:ex:
been used as a guide to the present commlttcfe s FndeaI\rPxil ) ntorprel
orrcctly the various clauses of the Constltut}on which def c wm,
i lifications for advanced grades of mombcrshlp. 'Ijhls .rewsxob ﬂ.
qu:ticl(;larly necessary in view of the change in poll?y, {nstltu:?d. t.ys llr(:
I1)3£:erd of Dircction, to include general cs)mr.numcatxop ;u; ;x;lcéeof '
the Institute. Because of its effort to a.ssxst in the mm.xzt(ée inco of &
high standard of membership in the I.nf;t.ltute, the commi :
called upon to assume much responsibility.

Awarps . . ‘
The Committee on Institute Awards, of which Melv;g%giiﬂ;‘gz
was chairman, conducted its business throqgh .corr?sp o ronts of
one meeting. The committee prepared nominations o:'l ;e:hz P
the two 1929 awards, the Institute Medal of Honox;‘3 ?1 e fourl
Liebmann Memorial Prize. The aw.ards were pre\s;n Prores Toceiving
annual convention in Washington in May, G-. ; 'ann i,
the Medal of Honor and E. V. Appleton, the Liebm

BroADpcAsTING . L

The Committee on Broadcasting, L. M. Hlui?lb,a (;:il(;aér(x)xrl:.;,i sgi\on
established in 1928 to be of assistance to the. Federa Qo o
and the Institute membership in the solution of somc:n O e
problems involved in radio development. The ((:lomce oo hold e ¥
meetings during the yesr with an average atteg.tt.m ot
bers out of a total membership of eight. In addi ion, the o
the committee prepared initial drafts and final rev?lo e of
ports in their own time outside- of the regular mee mgd,e and
the committee’s work was handled through correspon .

< e s i AT ot U B e SR L

REPORT OF SECRETARY FOR 1929

25

1929 the following reports were prepared by the committee and ap-
proved by the Board of Direction:

No. 3. Synchronization-—Preliminary Requirements for the Conduct of
Tests.

No. 4. Permissible Deviation of
Frequency.
No. 5. Allowable Ratio of Day to Night Power.

No. 6. Permissible Intensity of Harmonics and other Spurious Radiation.
No. 7. Modulation Capability.

No. 9. Effective Methods of Power Rating and Measurement.

These reports, together with two others completed in 1928, were
published in the January, 1930, issue of the ProceepiNgs.

BiBL1OGRAPHY

At the April 5, 1929, mecting of the Board of Dircetion it was
decided that a preliminary committee should be appointed to investi-
gate the desirability and possibility of the Institute’s undertaking
the compilation and publication of a complete bibliography of the
radio literature. In June a committee under the chairmanship of
B. E. Shackleford was appointed. At the June 5, 1929, Board meeting
it was decided to include within the scope of the activities of the Com-
iittee on Biblography a study of the possibilisy of the Institute’s
furnishing a monthly abstract service to its members. A mecting of
the committee was held on June 26, 1929. Since that date the com-
mittee has gone forward with its work through correspondence and
personal contact between certain of its members and engineers in
forcign countries, It is thought that the committee’s report to the
Board of Direction will be available carly in 1930.

Boarp or Eprrors

The Board of Editors of the Proceepinas, W. G. Cady, chairman,
has examined one hundred and cighty-five papers submitted for
publication. One hundred and twenty-six of these were accepted
for publication. The Board is responsible for the technical editing of
all papers published and is the fina] suthority in the disposition of
manuscripts submitted. Most of the Board’s work was done through
correspondence. Two meetings, however, were held during the year.
The first meeting was held jointly with the Committee on Meetings and
Papers, At the second meeting the Board completed its study of
certain typographical and “make-up” changes in the ProceEebixas,
and adopted a number of policies with respect to publication activities,

INsTITUTE SECTIONS

The Committee on Institute Sections, E. R. Shute, chairman,
held six meetings during the year. The average attendance per
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meeting was cight. Four petitions for the formation of new sections
were considered by the committee. The committec was unable to
approve three of these, since it was not thought that organization of
sections in these territories would be compatible with the interests
of the Institute. The petition from members residing in the territory
of Cincinnati was approved, and the section was organized. The
principal work of the committee during the year was: general super-
vision of the activities of the sections; revision of the Manual for
Section Guidance and Operation; study of monthly reports submitted
to the Institute office by sections; arrangements for and conduct of a
meeting of section delegates ab the annual convention at which eight-
cen section representatives were present; preparation of a memoran-
dum -to the Board of Direction suggesting -policies to be followed
respecting, (a) new sections, and (b) affiliation of sections with
local engineering societies. During the year the Institute office arranged
for speakers for thirty-three section meetings, an increase of seven over
last year. Approximately twenty-five per cent of the total number of
section meetings for the year were arranged in this manner.
The following tabulation indicates the activities and condition of
scetions of the Institute on PDecember 10, 1929:
Percenluge
of Average
Average Allendance
Seciion Membership Number of M cetings Atlendance to Total
Dec. 1929 1927 1928 1929 1929 Membership
Atlanta - 33 3 7 7 23 69
Boston 227 3 2 128 56
Buffalo-Niag. 57 10 10 30 54
Chicago 360 ! 6 6 183 50
Cincinnati 62 — 4* 44 70
Cleveland 131 10 10 62 47
Conn. Valley 130 33 25
Detroit 126 72 57
Los Angeles 183 120 65
New Orleans 36 39 108
Philadelphia 257 82 32
Pittsburgh 78 141 180
Rochester 65 137 . 210
San Francisco 138 145 105
Seattle 51 79 154
Toronlo 131 90 6%
Washington 172 S4 48

PRERERTAY

2,237 114 123 av. 88 av. &2
* The Cincinnati Section was not organized until the middle of the year.
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a view to verifying their technical accuracy. Several committee mem-
bers undertook extensive, editorial work on manuseripts read. One
meeting of the committee was held during the year; its activitio out-
side of this organization meeting were confined to correspondence and
reading of manuscripts, and to a revision of the “Report of Reader”
form upon which the committee indicates its recommendations on
papers read. A Subcommittee on Code of Meetings and Papers
Committee, W. C. White, chairman, was appointed in April, 1929,
to broaden the scope of the material prej

vared by previous committees
on the work of the committee and its relation to the Board of Editors.
This subcommittee completed the Code which was adopted by the

Board of Direction and which has been of material assistance to the
Committee on Meetings and Papers in its work. The table below
indicates the extent of the committee’s work for the year:

Papers secured for publication
Papers published in 1929

PusLiciTY

The Committee on Publicity, W. G. H. Finch, chairman, provided
publicity for all of the New York meetings as well as an extensive

scries of releases covering the annual convention. Conve
were distributed to over two thous

The monthly releases on N
and twenty-five papers an

ntion releases
and papers in the United States.
ew York meetings were sent to one hundred
d sccured national distribution, in addition,
through three press associations. The committee cooperated with the
Publicity Committee of the Eastcrn Great Lakes Distriet Convention
in securing desirable publicity on that meeting.

STANDARDIZATION

The 1928 Committee on Standardization, L. E. Whittemore,
chairman, carried over into 1929 until its report had been completed.
This report was published in the 1929 Year Book of the Institute, of
which seven thousand copies were printed and distributed to Institute
members and others.  Fifteen hundred reprints of the 110-page
standardization report were printed and were circulated among
bersons interested in radio standardization. ]

The 1929 committee, J. H. Dellinger, chairman, inaugurated its
activities at a meeting of technical committee chairmen held on Sep-
tember 5, 1929. The set-up of main technical committees for 1929
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tion in new fields.

SrcTIoNAL COMMITTEE ON Rapio o
OF THE AMERICAN STANDARDS ASSOCIATIO?

o dute of
The Institute of Radio Engineers and the American Institute o
e

i incer s oint sponsors of the Sectional Committee nn‘
lgleTF rl(ﬁ'l g\?i?ﬁéillﬁi ](S);andzrds Associationf. AInc.‘]:‘lll;;, ttﬁ})i()],). :3:;
ot i ifications for va - s
A Ammlcmll:cilt?);d';:;l ff\?rSS.pz:?l This standard v s pr(;:):tll;fi((l](i‘>])c
the fO!'mﬂ‘“yla(.ODI Committee on Vacuum Tubes. During the i
e ulnca%ctional Committec was completely rcc(‘)rig({lxgm.i ‘h.
(())fﬂitglc(:‘s}(r)(fmtll‘letcfrn‘lnittce were elected as foil{owli : é}irsct:lnfn -S (:: m:ctm-yf
i irman, H. P. an, .
chairman; © H Sgalg’f ;’{]‘;0'::311;11‘;;; ’committc95, whosciz1 fu;xc]t{mx]lis.
o Tcorgml":d to those of the technical comrr'nttocs of t;(z Lh “:m
i cf)rr‘f'spri) Committee, the following technical comini lcqimm,“.
Smnd'ardlfla- ]I(\,Io 1. Radio Receivers, W. A. IY[:chonald, ;1\.7%“““{
constlbuicd-' '1'1':ms,xnittcrs, Haraden Pratt, chmrman‘; No. : ,c S ‘Irving
ey wW ;ncr chairman; No. 4, Elcctro-Acoustic Dc\;c L,he e
i C , Although no standards were propospd by 1-0..{ing
WO]ff; ?hm"?t{;rcl(; during 1929, much work was accomplished indic:
t;:)‘:taigrzglnstandards should be completed in 1930.

< o et e AN 3 AR 3 TR A

REPORT OF SECRETARY FOR 1929

Institute of Radio Engineers, Inc,
COMPARATIVE BALANCE SHEET
December 31, 1928 and 1929

CASH ASSETS

Cieneral Fund—Corn Exchange Bank
General Fund—National State Bank,
Special Fund—Corn Exchange Bank

Savings Account—National State Bank, Newurk
Petty Cash Fund !

TOTAL cASl

ACCOUNTS RECEIVABLE
Juniora, ., .
Associates
Members
Entrance Fees
Advertising
Transfer Feey

Newark. ..

TOTAL ACCOUNTS RECEIVA BLE
NOTES RECEIVABLE

INVENTORY
Proceedings on Hand
Bound Volumes on Hand
Paper Stock on Hand
Binders on Hand

TOTAL INVENTORY
INVESTMENTS (SCHEDULE D)

FURNITURE AND FINXTURES $6,760.03
Less—Reserve for Depreciation 2,279,809
ACCRUED INTEREST oN INVI:'ST.\”;'NTS.....—

PREPAID EXPENSES
Uncaxpired Insurance Premiums

Stationery Inventory

TOTAL ASSETS

LIABILITIES AND SURPL, Us

ACCOUNTS PAYABLE
SUSPENSE,
DUES, ETC. PAID IN

Juniors... .,

Associates.

Members.

Fellows..., .

Subseriptions to 1

TOTAL LIABILITIES
MORRIS, LI] EBMANN MEMORIAL FUND

TOTAL MORRIS LIEBMANN FUND

SURPLUS
Balanee, January Ist........
Operating Profit for Year
(See Exhibit “B")
SURPLUS, DECEMBER 815t

Dee. 31,
1929

4,780,30

3,088 88
194,36

181.70

4,004,914

37,238.00
4,180.14
780.18

43,68
300,00

§73,214,80

Dec. 31,
1929

$ 3,012.20

Dec. 31, Incrense
1928 Decrease

14,208.82 1,395.08
7.29

417,18 194.43

5,342.97 216,85

175.00
20,151.06 1,417,350

133.00
1,073.65
§8.00

1,501,67
30.00

2,826,382 1,033.08

26,67 26.67

144,95
7,072.19  3,007.25

3L 192,50 6,045.50

3,870.51 603. 60

615.33 120,85

—_———

10.86

——

G6,118.15 7,006,653

Dee. 31, Increase
1928 Decrease

4,687.40 77511
111,28 .04

24.00 14.30
478,07 25,76
116.70 41.55

75,00 73.00

2,723.70 1.63

8.217.05 642.79

10,000.
77.87

3

10,000.00

T7.87

10,077.87

10,077.87

0,016.3% 6,906.89
6,906.89 832,55

Bl SRS /2 1 2 PG

47,823.23 7,730.44
$73,214,80 66,118.15 7,006.65

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

TOTAL LIABILITIES AND SURPLUS

b ] L

e i
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AND DECEMBER 5, 1915
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ARTICLE I

E AND OBJECT . .
o e Institute of Radio

g
SEC- 1 lhe name Of t‘hls or ﬂnlzatlon Bhall be tlh

Engineers. 11 be the advancement of " :ntenance of a
. N e maln
SEc. .2—I§8 0‘;’; ngs Itl;:e allied arts and sciences, snd t
radio engineering

eans to this end
: bers. Among the m {essional
. ing among its member i n of proiess
high profcssmnal.stum:llrfe;ings for the reading m‘xd dl:f,lass(:gmmunicntions as
shall be the }llxomml[flization of such papers, discussions
the pu
papers and

may seem expedient.

the theory and practice of

ARTICLE 11
MEMBERSHIP f
i ist of:
i Institute shall consls. N y
e e (t)xf t::all be entitled to all rights and privileges
':vtoonominﬂie, YOte anddhd;lv?lg:;ce(:of the Institute.
hall be entitled to all nghts an dpr e tho I
b Telows, l;m.ll be entitled to all rights an pli) oy |
" Meﬂ}bers, Wlh?olfl the office of President a.nd Vlce-d dent, L the Tnst
except the ng.ht to ho : u“.nghts:;;; :
G ht to hold the office of President,

tute except the Ilg e'l ]esl(lellt, l),ll(l l':dl“)].
tte d 2 L n to Xecc\ve copies
e. Jlmlo 5, who 8 a

. ications. ¢ who h
of all Institte publr members may be chosen from among thos
Sgc. 2—Honorary

l(!ll(l(}] (:(l ll()kll()w "l“le"t ervice t() lll(h() c1e 0 t:lle Indlo al'ts.
nce. )

SEC. 3—‘}\ [‘el oW hn“ l)e “()t less t;ha“ th“ty ycﬂls Of age and shﬂu be
1 8 g
Clthcr.

a. A radio engineer by profession.

SEc.
a. Honorary Membe.rs{1
the Institute except the rig

ave

As such he shall be qualified to design

in the
1 B 1l have been 1n
. dio work; he sha have hal
. ¢ of important ra and shall ha
and take responslfbll?i: l;)”:;ﬁession for at least sevlen }t,,etf;::ée Jears.
active ?‘Z?ctlﬁir‘;e of important radio work for at lcas
responsible ¢

i flied branch
: inei ional society of an allied |
When the applicant holds in 2 prilncl:::l :%2:31 the qualifications indicate s

e

Standlng eq unl tO tha le(] ) | el m mb(l‘shlp

Y
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CONSTITUTION 33
b. A professor of physical science or of
shall have attained special distinction as

science and of radio engineering; he shall have had at least seven years experience
as a teacher of physical or electriea] subjects and shall have had responsible
charge, for three years, in a radio course of a principal school of seience and
engineering. Any years of experience as defined in paragraph “a” that the ap-
plicant mpy have had as a radio engineer shall be considered the equivalent of
the same number of years of experience as a “teacher of radio subjects.”

¢. A person who has done notable original work in radio science of a

character to give him a recognized standing at least tquivalent to that required
for the Fellows under paragraphs “a” gnd “}.”

d. A person regularly engaged in radio work for at |
by inventions or special proficiency in contributions to the radio science or the
radio arts or radio literature, has attained a standing at lenst equivalent to that
required for Fellows under paragraphs “a” and 4p.”

Sec. 4—A Member shall be not less than twenty-fiv
he either:

electrical engineering.  As such he
an expounder of the principles of radio

east seven years, who,

¢ years of age and shall

a. A radio engineer by profession.
have designed and taken responsibility
he shall have been in the activ

When the applicant holds
of engineering, membership o
standing equal to that required for the grade of Memlrr herein,
ship shall be considered equivalent to two
active practice of the radio profession,

b. A teacher of physieal science or of clectric
had at least four years experience as a teach
recognized standing. Any years of experienc
radio engineer shall be considered the equiv
of experience as a “tencher of radio science

¢. A person regularly employed in radio or closely allied work for at least
four years, who, by invention or by proficiency in radio science, the radio arts,
or radio literature, or as an executive of any radio enterprise of large scope, has
attained a standing equivalent to that required for Members under paragraphs
“a” and “b.” In the case of such an executive 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 N
ment or of any foreign government, who has
work for a period of at least three years,
of important government radio work for
attained the rank of Captain in the Army

Skc. 5—An Associate sh
shall be;

As such, under general direction he shall

for important radio engineering work;
¢ practice of his profession for at least four years.
in a principal national society of an allied branch
f a grade for which the qualifications indieate g

such member-
years of the requisite four years of

al engineering. Ile shall have
er of radio subjects in a school of
e the applicant may have had as a
alent of the same number of years
or of radio engincering.”

avy of the United States Govern-
been regularly engaged in radio
who shall have had responsible charge
at least one year and who shall have
or Lieutenant in the Navy.

all be not less than twenty-one years of age and

«. A radio engineer by profession.
b. A teacher of radio subjects.

¢. A person who is interested in and connected with the study or application

R of radiv seience or the radio arts,
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io sci dio arts.
i dio science or the ra
o (gnrgttlaining the age of twenty-one years,
. i trical course
. i the radio course or elec
— es, graduation from : et o
SE% 71 oIfns:;::::: or gof engineering of rec'ogmzed standing
y io ex ce.
o'fde&r:s t(l)xe equivalent of one year’s radio expenerf mendments
E Any person whoisa Member a.t the time thlfl eg o lgeuow endmen o
i dsifé?s_hn[l?nit be barred from eliglibiht:y tg et,l;al girb&le o fned.
the o nitati i ] otherwise s
i e b e i i of amendmen
the oge e o 1o Associate at the time this group f
Tember because 0
Any pOrmOn o arre ligibility to the grade of Mem
] red from eligibility e ember b
8(101{_1'0(%; 83:2:‘;:&::5 he shall otherwise be eligible as herein
age limita \

ARTICLE III

ADMISSIONS AND EXPULSIONS .
recommended by at least ten me

d shall be
imous vote of the Boar

irection, and upon unanimo Honorary Member
of the lzlotﬂt.)r;lh: fm?r;:l?ershil,’ for election. Apcr'srogl clf::&%x?nshnll be cancelled if
propose :fied thereof by letter. e Tine of notice.
shall be {)roapi?;:t? :L?:Z?ved within six months after the mailing 0

an acceptan

y g
SEC- 2 IL[)I)llcnthIls n\ay be nlade fo‘ admlslell or tl&ﬂSfeI to an Iﬁ(le
p~ I 8 ltute as
8 n t

follows:
° For the grade of Fellow, to five Fellows. Members.
o he grade of Member, to five Fellows, of bers or Associates.
Yor Lo g de of Associate, to five Fellows, Mem Associates.
}«“or :lﬁz ggrr?xde of Junior, to five Fellows, Membfe o orone grade to another
for - fer from ) &
icati admission or for trans :date’s training and
o s statemont, with date o thocandidates el
shall embody & . nd such detail as -
. n such form a . d shall contain
D eard ““%-“"EEOT "Tt shall be signed by the Pl erabip to which
the Bo?rdtOf o;zgrm tc; the requirements of that grade of m
a promise to ¢

. ted by the
he By :ie fe 1:1f:eg;mbera referred to by the applicant shall be reques
Eacho

. s le o
. e ] may be waived in whole
Dxretjlt‘ll?:; equirements of the foregoing paragraph may lly or by reputation

\ . ither persons ) ‘
in part where the applicant is well-known, & 'ti(?n is for Junior or Associstt

to the Board of Direction, or where the applica
grade.

Juniors shall be transferred to the

Sec. 1—Honorary Members ghall be

T R R e T
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CONSTITUTION 35

An applieant who is so situat
quired number of ‘members of any
addresses of responsible non-
references.

ed as not to be personally known to the re-
grade may give the names, occupations and
members to complete the required number of

Sec. 3—A list comprising the names,
new applicants for admission or transfer g
member of the Board of Direction.

The Board of Direction mg
to the grade

ages, addresses and occupations of all
hall be sent by the Secretary to each

The Board of Dircction may consider applications for admission or transfer
to the grade of Fellow at any regular meeting held at least four weeks after the
list containi

pplicants’ names has been sent to each member of the Board
of Direction.

A record affirmative vote, oral or writien, of at least, two-thirds of the Board
members voting at any regular meeting, shall elect or transfer an applicant for
any grade. A vote on any application shall stand, unless withdrawn by the
Board member voting, until the application is finally acted upon,

SEc. 4—A rejected applicant may
at any time after the expiration of one y
his previous application.

renew his application for membership
car from the date of the ballot rejecting

Skc. 5—All elected candidates shall be d
to the Constitution and Rules of the
prescribed by the Board of Direction.
within six months from the notificatio
sidered void, unless for special reagons
of Direction. Membership of any perso

Sec. 6—Fellows, Members,

uly notified and shall subscribe
Institute. Forms for this purpose shall be
If these provisions are not complied with
n of election, such election shall be con-
the time shall be extended by the Board
n shall date from the date of his clection.
Associates or Juniors, if found delinquent in
their duties may be tried by the Board of Dircetion, and upon decision of the
Board their names shall be submitted to the Institute to determine their
suspension or expulsion. A three-quarters vote of the Institute shall be necessary
to ratify such action of the Board.
Sec. 7—A member ma

y 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 IV

DUES

Sec. 1—The entrance fee

, payable on admission to the Institute, shall be
a3 follows:

Admission to the grade of Fellow, ten (810) dollars.
Admission to the grade of Member, five (85) dollars.
Admission to the grade of Associate, three (83) dollars.
Admission to the grade of Junior, one ($1) dollar.
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i 11 be the
.h transfer fee from one grade of membership to another sha
The trans r me !
lifference between the corrcspondlpg u.dmxﬁsul)n flc]::: .
“ The entrance fees shall be waived until January 1,

. & I) , & & on-
al ¢ )l ) ) (Y
SEC 2 lhe annu 1 1\105 a nl ¢ ‘ lllClllhel% W 1l the[ lcsldellt or non

resident, shall be as follows:
: Fellows, ten ($10) dollars. ' -
N g; Mcemhers, seven dollars and fifty cents (87.50)
i ‘ llars.
Associates, four (§4) do
gfr 33niors, tl;ree dollars and fifty cents ($3.50). s
b. Honorary Members shall e exempt from all payments.

i ) 1 y, n
) ﬁ
Si C 3 lhe ﬂ,llllllﬂ] (lllcS Shﬂll ')e ])ﬂ.\ ﬂl 1(! on 11[(5 ]s(‘ dl], (ii qlﬂ,lll ar 1
nannce 0f the Cllsul“g }Cnl. Ito Shll]l be t]le (hlt} Of thc SCCIC‘.M} tO Hotlf’
h l Of t/he anlo“nt dlle at the tlmc Oi glvmg nOtl(,e Of Ule ﬂ"nual
eac member

meeting.
Sec. 4—DPersons clected after
dues for that year. i rs shall
of the du rson whose dues are more than three molntrlx‘illll:e}?:z:ome six
S*fc- (?; A:h};%zcretnry. Should his dues not be ])mdc;\c;‘t’zc the publications
be mz;)lﬁgn m?;‘ears he shall lose the right to vote or tt(})) sr i1 arrears, he shall be
months ! . ¢ nine mon . .
i I his dues becom oot 1 if such dues
of t.hc Ins'tlt“t?' fiil;ui)(rescribed by the Boar.d of Dlm(’:tlon:-iitll[:(thc Inatitute
again nolified In © arrears, he shall forfeit his connectul)ﬂ' "t sufficient, extend
e 01(110 fy %11‘ (;ltion mn)” however, for cause deemed ))“;e!!
, ir ) L nalties.
[]‘het?rszrfo: payment and for the application of these I)'e —
. The Board of Dircction may, for sullcicat catse, (oHOHITE
Sue. 'ment of annual dues any n}cntber; an { desirable additions to
OXCUS? flmm pur}t. of dues in arrears, or accept in licu thereo
the whole or pa .
the library or collections.

Sec. 7—Every person admitted to tlrx1
belonging thereto and liable for the Il)‘ay“:]etherefm
signed, been expelled, or have been relieve

July 1st of any year shall pay only one-half

i idered as
stitute shall he consi¢

i g;‘ all dues until he shall !mvg re-

m by the Board of Direction.

ARTICLE V

OFFICERS ' "
the Institute shall be a Pr_csndcnt:,. nh.c(cd
d an Editor of Publications, six ¢ l
o ho shall together constitute the

Sgc. 1—The governing body of
' : r, & Treasurer,
President, a Secretary, a ‘I .
l\;unagcrs’, and three appointed Managers
Board of Direction.
T { all officers,
Stc. 2—The termsq O e
q 1 shall begin at the clos :
Em fll::ch"l‘z:(terms of all officers shall contt;\lue utn
l’f‘l:x(:aPr;zsidan and the Vice-President shall no
nomination to the same office.

11 be one
' ix elected l\’Ianugers,ghn :

s ilxrlfal meeting at which ch-ctlodn
til suceessors are duly -elucte .
be eligible for immediate re-

e T Bt Lt et

CONSTITUTION 37

Sec. 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: T
two candidates receiving the highest number of votes o serv

two candidates receiving the next highest number of votes, t
candidates receiving the next highest number of v

he
e three years; the
wo years; the two
otes, one year.,

Skc. 4—The three appointed Managers shall he chosen by the Board of

Direction to serve for terms of one year. These appointed Managers shall have
no vote in the election of their successors.

ARTICLE VI

MANAGEMENT

Skc. 1—The President shall have general superv
Institute. He shall preside at meetings of the Instit
Direction at which he may be present and shall he a1
committees. He shall deliver an address at the anny

ision of the affairs of the
ute and of the Board of
1 ex-officio member of g
al meeting,

SEc. 2—The Board of Direction shall manag

in conformity to the laws under which the Instity
visions of ¢

¢ the affairs of the Institute
ite is organized and the pro-
estment and eare of the funds

; inti sifie purposes; ael upon applications
for membership as heretofore provided; take measures to advance the interests

of the Institute; appoint all its employces, and generally direet its business,
The Board of Direction shall make an annual report at the annual meeting, trans-
mitting the report of the Treasurer and of the other oflicers and of committees.
Five members of the Board of Direetion shall constitute n quorum.

Sec. 3—The Treasurer shall receive all moneys and
name of the Institute. Ilc shall invest all funds not needed
ments, as shall be ordered by the Board of Direetion. Ie shy
certified and audited, as provided by this Constitution and by the rules to be
preseribed by the Board of Direction. He shall make an annual report and such
other reports as may he prescribed by the Board of Direction.

The Board of Direction shall secure g satisfactory surety for the faithful

performance of his duties by the Treasurer, and shall renew the same during the
month of January of each year.

deposit same in the
for current disburse-
il pay all Lills, when

Skc. 4—The Seceretary will be expected to attend all meetings of the Instj-
tute and of the Board of Direction; prepare the husiness thereof, and duly record
the proceedings thereof, He shall see that all moneys due the Institute are
carefully colleeted, and without loss transferred to the custody of the Treasurer.
He shall carefully serutinize all expenditures and use his best endeavor to secure
tconomy in the administration of the Institute. e shall personally certify the
accuracy of all bills or vouchers on which money is paid, and shall countersign
the cheeks drawn by the Treasurer against the funds of the Institute when such
drafts are known to him to be proper, and duly ‘authorized by the Finance
Committee. He shall have charge of the books of account of the Institute, and
shall furnish, when required by the Board of Direction, a statement of receipts
and expenses under their several headings, and also a statement of monthly
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balances. He shall present annually, to the Board of Direction, a balance sheet
of his books as of December 31st and shall furnish from time to time such other
statements as may be required of him. He shall conduct the correspondence of
the Institute and keep full records of the same. He ghall perform all other
duties which may from time to time be assigned to him by the Board of Direction.

Sgc. 5—The Board of Direction may also, if they deem it necessary, ap-
point an Assistant Secretary, who shall aid the Secretary and be under his im-
mediate direction in all matters.

Sec. 6—The President, as 800

appoint from the membership, wi
Direction, the following standing committees:

Committee on Papers.
Committee on Standardization.
Committee on Publicity.
Members appointed shall serve until their successors ar
Committees dissolved.

n as expedient after the annual meeting, shall
th the advice and consent of the Board of

¢ appointed or the

ARTICLE VII

NOMINATION AND ELECTION OF OFFICERB

Sec. 1—Two months before the annual meeting, nominations for the offices
of President, Vice-President, Seccretary, Treasurer, and two Managers, shall be

called for from the membership qualified by this Constitution. Before nominees’

names are submitted to the membership for final vote, each nominee shall be
consulted and if he so requests, his name ghall be withdrawn and the next

ranking name substituted.
For the year 1015, nominations for six Managers werc called for.

One month before the annual meeting, the Board of Direction shall submit
{o the entire membership excepting Honorary Members and Juniors, a list of
o1l nominees, which list ghall consist of the pairs of names receiving the largest
number 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 office. The membership ghall 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 nominees. 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 method 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 un-
signed outer envelopes 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 & regular meeting of the Board. At the time of call for
nominations, the Board of Direction shall submit to qualified voters & list of
suggested nominations containing at least two names for each office.

Sec. 2—The Editor of Publications shall be elected by vote of the Board of
Direction a8 soon as possible after May 1st.
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CONSTITUTION

ARTICLE VIII

MEETINGS

Sec. 1—There sh

the : shall be an Annual Meet; i .

year ending December 313t previm?sI Zel)t;rl]lgi)nt ool the annual reports f
or

officers reported. A .
. At th ; € prese:
18 meeting fifteen (15) members sl?:lﬁ(l,o:ngtthe Ballot for
stitute a quorum

Sec. 2—Busine i
88 meetings shall be held
as prescribed by the b
y-laws.

SEc. 3—In additi
. A tion to th
discussion of ! e Annual Meetin ;

s I;apers shall be held as ordered by 5;;’;3?:;3&{1’;); the reading and
. 4—Special i of Directi
shall be so0 called upomne:?nzs may be called by the Board .on..
purpose of such meetin ('lI?hest of ten members, which re of Dircotion, and
advance, and shall g The call for such meeti quest shall state the

all state the purpose theraf ng shall be issued ten days in

taken up at such .
m and n .
quorum, eeting. At these meetinge; ten m:mol::]resr sl}m?;"CSS shall be
1all constitute g

SEc. 5—The Institute may

business at itg meelings adopt, from time to time
. L

rules for the ord
SEC. 6—Meeti -
- 6— ngs of the B i
annual. meeting and at such otl?g:(: g
0:1 notice to all members of the B
place of meeting are to be mailed i

ar ;:(;tl:onBshall be held at the time of the
o b i ;: Se(::::;([l may determine, but only
ary. Notice i d

A g 8 of {
New York at leas. two daysin ndvnlrllnci e

ARTICLE IX

AMENDMENTS

Sec. 1—Pro
 DEC. posed amend i
writing and signed by not ]eslsnents to this Constitution must be reduced t
0

. tha :
and be submitted to the entire meﬂmf{)‘;(-:;;lti};) Fellows,
1

Juniors, who shall vot

;zcvgnty-ﬁve per cent o? tlix}; lec:ttzr i e

nla.vmg b.een open for at least on

ship, notices of the proposed a

smendments shall be checked l:)l
t}

Direet:
irection at a regular meeting of the Board

Members or Associ

: sociat
except Honorary Members aﬁil'
o T .amcndment shall be adopted if
re 1n favor of such action, the polls

AMENDMENTS

IN
In October, 1019, CREASE OF MEMBERSHIP DUES
. ’ , 1N accordan H
membership approved adoption o}w with the

el provision of Section 1, ab
1zing increasing the dues ag follows: o o

an
amendment to the Constitution author-

Per Year
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At the Board meeting held in January, 1920, it was decided to defer ad-
vancing the dues to the full amount authorized until a later date. The dues

adopted were;
Per Year

Yellows
Members
Associates

Juniors

On January 1, 1926, the dues were advanced as follows:
Per Year

Fellows
Members
Associates

Juniors
w the amount

dues for Associates and Juniors belo

This leaves the annual
authorized by the membership in October, 1919.

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

ND ELECTION OF OFFICERS

NOMINATION A
vote approved change in

1921, the membership by letter

ution to read as follows:
f the Constitution to read:

In January,
Article VII of the Constit
Article VII, Section 1 0

4gpc. 1—Six weeks before the annual
submit to the entire membership, excepting Honorary Me
list of candidates (nominees) for the offices of President, Vice-
tary, Treasurer) and two Managers. This list shall ¢
and not more than three names for each office, the names being propo
by Petition as hereinafter provided, or by (a quorum o
at one of these stated meetings. The list shall contain
whether the candidate has been proposed by Petition or by

tion.
by letter, address
posed candidate

nce, o letter

«Nomination by Petition shall be made
Direction, setting forth the name of the pro
which it is desired he be nominated. For accepta
reach the Board of Direction on or before October
signed by at least thirty-five Fellows, Members or Associates.
«The list of nominees shall contain the names

by formal Petition or by the Board of Direction, but

to the membership for final vote, each candidate should be

so requests, the faet that he has withdrawn from election 8

his name.
4The entire membership, excepting Honorary Me
vote by written ballots in plain sealed envelopes,

meeting, the Board of Direction shall
mbers and Juniors, 8

President, (Secre-
omprise at least onc name
gsed cither
) the Board of Direction,
no indication as to
the Board of Dirce:

cd to the Board of
and the office for
of Petition must

15th of any year, and shall be

of all candidates proposed
before this list is submitted
consulted and if he
hall he stated after

mbers and Juniors, shall
enclosed within mailing

CONSTITUTION
envelopes marked “B )
cllot” and beari

e d bearing th

theotsiin?"-‘]ﬁ appear on the list of can{(;lidneter:;mmb

s tin mo. t.le closing of the polls (t\\'enty-fm;r

aont andee ing, the date of which shall be stat

) no votes by proxy s

clect Xy shall be coy

signed outer envelopes shall he opened f(:: tci)(llx.nt

opened and counted by
of the Board. A by a quorum of the Boar( of

;\ c:;;sxgnnture, for the officers
! Jority vote received up to
ours before the opening of th
ed :n the election notice) shul(l’
_1\0 proxies or ballots within
Dl!lg. Bnllots shall be checked

trection at a regular mceting’

“SEC. 2*’1‘}10 T .
i reasurer, Sccretary -
appoin y rm et ) ary, and &
atl'tzr Jted by majority vote of the Board o;‘ I;f"’t"!' of I
; 4nuary 15th of each year, for g { irection ag
be appointed.” s erm of one y

ublications shall be
e soon as practicable
T or until their suceessors

BY-LAWS GOVERNING SECTIONS

(1‘/‘0 ])1[11}080 l)fl ) u neeaons s lo a ﬂ{)rl
hc I"S“t lc n f“r” erun } [{]/] 0 S‘ { on
-l] r M » ! . ¢ q l e esl l[ Iis’ll"clll el ¥
[4] ){)07 l”lln’[ Jf(l l(fnlbe) S \Sl“lﬂlc(l wnvar I:OUS p(”l\‘ Of I ¢ j" ) 4“ : ‘r
1 . , ; o b th l llClI bl Hes l”lll O”IC

ics s Jor
topics.) Jor the discussions of radio engineeri)

1—A petiti

t“'C"t‘.‘r'-ﬁwI: ml:;lno)rll)é:r (the formation of a Section shall he
- s (any g . R -

limits hercinafter l)rcscrih}e(i.’m';!;3 CLCODt lJumorS) residing within the territor
the formati - 1he Board of Directi erritorial

ion 0]‘ a SCCﬁO . rection may (]);l.

n when, in its ; v deeline to authori
not be ible wi vaen, mits judgmen . ¢ to authorize
compatible with the interests of the ]istit::( sk an organization would
e.

signed by not less than

~‘I\ ISC 0 . 2
2 (:“ n S}h‘l” I)C I\"O“ nas llle name 0[ )hlcc or geogra )hl(ll stric
. ( ] 4 & ] ] (]l. r.(,t)

3—The princi ivi
nicetings (m(]mthlypa(:rnzt'mw of a Section shall be the holdin f
annually) for the presentult-ir::ntfhly., but not less than five ”‘:'llolr pe ‘
: ; of original . rular meetings
meetings of the Institute, or at Otllefsectil()::nl;m already presented at New Yofk

riodica]

4—"The territor
y of a Section s
thereto, but s} . on shall be the terri ~
all not ine : erritory nat * tri :
eannot readily attend ::;(l:ltll(:]c ter;:tory 80 remote or innccessihl‘(l:nlllllljt t;nbll:ar.\’
gs. For the nembers
amount of money to whi . purpose of determini .
! lich a Section i ' nining the maxi
than sixty mile weetion is entitled under t1 Ninum
' b s from the regul ; er these by-laws, point
sidered a part of th ¢ regular meeting place of the Secti f 8 more
e . Section \
territory within a rsezc“""; e.\cept when special conditions wnri::::ltl nob be con
Direction. If udju('entsgnnt.)le d'?tmlw may be authorized by ”Sllc]l; netion,
. d cctions should b . ! 1e Board of
embraces common { R 1d be so situated that . .
er"tory thc C . g 3134 t}lc s‘“‘}"mlle ]il .t
members as reside within (i Juestion as to which Section s Lo
agreement bctween“tﬁusn tth'ls common territory shall, if possilleI“;)“ L,lm.m such
(Sections may carry on t}ﬁc;lons concerned; otherwise by the Bonr’d cf(]e)(“lded' by
of members locat dy their mailing list for meeting announc s L on.
ed outside of the prescribed Section territ )Cments the names
ory.

5—The Chairman, Vi ;

oot g ice-Chair .

Section must . man, Secretary, and any ;

st be Fellows, Members or Associatcs’ of the fn(e::llﬁ:tg ﬂlcerls (;f cach
, and shall be

Glcclul for the t } 1 } \ }
erm Of one year l)e i i
suCC(l:isors are El ]. gl lnlng Janllm‘ 4 1, or | lﬂ ’ ], ﬂn(l lln“] their
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6—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
desirable.

7—Papers and discussions presented before 8 Section and published in the
Proceepines shall not be republished except with due acknowledgment of the
original source.

8—Original papers presented before a Section, suitable for publication in
the PROCEEDINGS may be presented to the Meetings and Papers Committee for
consideration, which, in judging suitability, will be governed by the same
considerations applied to similar matter offered from other sources.

9—The Secretary of the Institute will forward to the Secretary of each
Section copies of all printed announcements of the regular meetings in New York,
and shall forward alsotothe Secretaryof cachSection, three complete sets of proofs,
or three pamphlet form copies of each technical paper intended for presentation
at New York or for publication in the Proceepixngs. This latter is for the purpose
of supplying Sections with advance copies for Section discussion.

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

11—Each Section shall conduct its affairs in such manner that no indebted-
ness shall accrue in excess of the amount due annusally us per-member rebate,
specified in paragraph 12.

12—The appropriation of Institute funds during any fiscal year for aid in
Section 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 beginning of the administrative year, namely, January 1. Each year, be-
ginning in 1926, the Treasurer will place to the credit of each Section the ac-
crued rebate calculated from members’ dues paid in the Section as of Mareh 1
and September 1. Section Treasurers may draw upon this account quarterly;
that is, January 1st, April 1st, July 1st and October 1st.

13—Section Secretaries shall forward to the Secretary of the Institute a

report 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.

v
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STANDARDS RELATING TO RADIO ENGINEERING

'1‘110”1929 Year Book of the Institute (pages .144—‘147) cont:un::i ;11.
list of standards, closely related to radio engincering, as prepe

y engincering organizations. o . '
» %Fﬁfguglf the courtesy of the organizations responsible for the

eparation of these standards, the Institute is permii\ted to]i;.(i:
plrirll) b c‘crtain numbers from this list. It is thougl}t that the ap;l)] m:d
5‘ n of the following authoritative and natlon:ﬂ‘ly recog rs, "
slt(')l,nd'n'ds to radio engincering and the work of }1‘3(110. ctngmizd h.]
) dir Institute and others interes
s0 direet that members of the ‘ 4 in
:(t)'tﬂgardization work should be encouraged to make full usc o

them whenever possible.

e e A i T R SRR R F SR SRR

MATHEMATICAL SYMBOLS*

{Adopted by the Board of Directors, American Institute of I

AS.A. Z10f 1928

lectrical Engineers, June 23, 1927)

Arithmetic and Algebra

E=EEF -+ F <> O[] %» = (for approximately
equal to)

a
caXb=a-b=ab; a+b=a/b=—b— (Influence extends {o next -4

or —). Thus, e—b/c~d should not be used for (a=b)/(c—d),

a
Note that ? is difficult to print in running text,

. a/b=c/d for proportion, Discourage a:b::¢:d.

. Notation by powers of 10 for very large or very small numbers is
recommended; as 3.140X10° and 3.140X10-%.  The notation
0.0°314 is usefu] in tables, to indicate that there are five zeros
after the decimal point.

5. In writing numbers having a large number of digits, half-spaces
may well be used instead of commas to separate groups of digits,
In writing decimals, the 0 hefore the decimal point should not be
omitted (except in tables),
|z | =absolute value of 1, #!=1-2-3 . 2. Discourage |x.

- VEZ=+4+/z, not +\/z (x being real and positive), atin = .
a™=1/a" exp x=e¢ is useful when 2 is a complicated expression.
Note that the bar or vineulum after the v/ is very expensive to
print. '

. When log 2 is ambiguous, use logy, x or loge x. The notation In 2
may be mentioned as an alternative for log, .

% P(n, r)=n(n—1)(n—-2) - . . (n—=r+1)

C(n,r)= [n(n—l)(n—?) o (e=r D) /128 r]=binomial
cocflicients.

' . e . .
A common alternative for Cn, 1) is ( r); this, however, is
difficult to print in running text.
10. ¢« b (meaning a varies dircctly as b).
* Approved as American Standard by the American Standards Association,
January, 1928, Sponsors: American Associntion for the Advancement of
Scienee, American Institute of Electrical Engincers, American Society of Civil

Engineers, The American Society of Mechanical Engineers, and Society for the
Promotion of Engineering Education.
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Elementary Geometry
it. 2z A LoOx

Analyﬁc Geometry

12. 2,9, 2, 6 n &3 rectangular coordinates. Rightfhanded gystem
¢ ) 3 y 9 ?

lé pre:er;ﬁgx:insic coordinates.- p=radius of curvature, s=length of
. P, 8=

arc' v - 3 .
= =cos B, n=cos 7, direction cosines.
ig l—Gc ospz,lz:: coordﬁiates. \b=’1ing1e from radius x(fiectodl; t(; tagt;%lcisz.
e i i 6 = co-latitude, ¢=Ilon .
=sgpherical coordinates. : .
e 7é,‘l)'fsosjged)gen::ra.l in mathematical physics; other notations are used
in astronomy.) . fivorso)
—cvlindrical coordinates. (Usage diverse. .
ig ?Joariizw c:r-l-nésgtlzntricity. p=semi-latus rectum (usage general in
U.Ss.). .
19. Straight line: y=m:c-j— .

Trigonometric and Hyperbolic Functions

° 71 gin 2, cos z, tan z, ctn , sec T, 8¢ L. o
2(1). in"‘::l= tI;e prin,cipal value of the angle whose sine 18 :v/év;hix:l 1?—1 ;
2 iieo.l) Thus, —r/28sin"zs7/2, 0= cos":c_évr, —r[25

: iscourage arc sin ). L )
22. sf—nwz/:z:2 .fo(rD(l:in :z:)’gis an exceptional notation, justified by usage.
. Similarly for cos? z, ete.
23. sinh z, cosh z, tanh , ctoh z, sech z, csch.x. ). (Dissours
24. cosh "":c=the principal value (when z is real).

25 ’).'rnchsi;}};) (sinh z)? is an exceptional notation, justified by usage.
. 8l

imi h? z, ete. L
' ?lm?nrelgs;.l?j me,ans the inverse of the funntlon 0 a'nd fl2 der;(;tefs2
26. ';rition of the functional operation. But in ex.ce[:txona(.1 ;?Jsh 2’:; {
1nay denote the square of the function { (as in sin 2z an

In general, [f(z)]=1/f(z).
Calculus, etc.

' ! ' —-@:D Y.
27. If y=f(z), derivative=y =f'(z)= de

MATHEMATICAL SYMBOLS 47

cannot be regarded as a fraction, except when z is the independent
- 3 d2
variable; in general, ey =D.? i3 a symbol of operation on y.

28. If u = f(z, y), partial derivative = Uz = fo(z, y) = D,u = 91‘
oz
- 0 ?
Similarly, u.,=f.,(z, y) =Dy(D;u) i Note: 2anda—u are
dydzx - dydz 9z
] 92

not fractions; —=D, and —=D D, I i

% ap9a Dy are symbols of operation.

b
20. Ay=increment, dy =differential. dy=variation, ¥ = summation,

fma
30. £=dx/dt=v; z=dv/dt (used only for differentiation with respect
to the time ¢, and difficult to print).

3L, limga(y) =b; y—b as z—a. (Discourage =)
32, Jof@)dz. F() i=F®)~F(a). [lf(x, y)dady=[{[f(z, y)dz]dy.
.33 7=3.1416 - - - ¢=2.718 - - - {(or ) =+/—1.
34. If z=2-+14y, then |z|=absolute value, or magnitude, Zz=
R(z) and I(z)=real and imaginary parts,
(Where z is difficult to print, use conj z.)

angle,
Z=conjugate of z.

Special Functions

. Bessel Functions. The notation used in G. N, Watson’s Treatise,
1922, as endorsed by E. P. Adams in the Smithsonian T
1922, is recommended.

. Bernoulli numbers. Of the five or six different notations in use,
the notation By, B;, B;, - - - has historical priority and many
practical advantages, but the notation By, By Bs, -+ - is the one
most used in recentyears. To indicate what usage is being followed,
authors will do well to state explicitly the value of the first fow
numbers, as Bi=1/6, B,=1/30, B;=1/42, - . .

. v=0.5772 - - - (Euler’s constant.)

ables,

Vector Analysis!

. Vectors to be indicated in printed matter by letters in bold-face
type, and in written manuscript by letters modified by a bar above

! Note: As to further

: questions of notation in- Vector Analysis (including
§  Tensor Analysis), the desirability of a thorough-going attempt to bring uni-
: d@y") " d¥y formity out of the present diversity of usage i.s recognized, and the appoint-
Second derivative =y''= 7' (x) =—d-x— =DJy = an ment of & special committee to take up this subject has been recommended,
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he character). The magnitude
t by the corresponding italic

(or by the doubling of some part of t
) by the use of the

of a vector to be indicated in prin
letter, and in manuscript (when necessary

absolute value signs, |
39. The scalar product, or dot product, =a-b, the dot being centered.
(Other notations are Sab, or (ab) in round parentheses.)

40. The veetor product, or cross product, =aXbh, the cross being
small. (Other notations are Vab, or [ab] in square brackets.)
41. 1, j, k=unit vectors along the axes (right-handed system).

Abbreviations

inguish between (1) a “symbol,” that is, a
affected with subseripts, ete., which
ue in a formula; and (2)
al letters, but is not
ula.

492. Tt is desirable to dist
single letter or a single letter
is to be used to represent a numerical val
an “abbreviation,” which may consist of sever
intended to be substituted for a numerical quantity in a form

43. Abbreviations such as ft/sec?, ft-Ib/min, ectc., should not he
further condensed, lest clearness be sacrificed to brevity.

erning terms and symbols in elementary
mathematics contained in Chapter 8 of the report on the Re-organization of
Mathematics in Secondary Education, made in 1923 by the National Committee
on Mathematical Requirements (under the auspices of the Mathematical
Association of America and reprinted by Houghton Mifllin Company in 1927},
are, with one or two unimportant exceptions, endorsed.

Nors: The recommendations conc

LETTER
SYMBOLS FOR ELECTRICAL QUANTITIES*

( “ “ v Ble
op y ¢C & C
Ad ted the Boar Q 1T 3, Ame Ins e 1 nginecrs, O ber 18 128
theers, October } 1
b; he B d of D tors, A rican [nstitut of I leetr: cal En )

AS.A. Z10g1 1929

Name of Quantity Symbol
A

\{

L. Admittance Name of Quantity Symbol
2. Angular frequency. . . . 23. Frequency
. éngul{ll‘ velocity ;g imlpednnce 7

apacitance « inductance “ iz
YO A . '. ,4
Ca([;:x:lct,), .flcctrostm,ic ;: i;zgnettfc Intensity i

] apacitance) - Magnetic flux. . .
Conductance 28. Magnetic flux dcn.s.it.',” N
Conductivity 29. Magnetomotive force} cB

30. Mutual inductance .

Current
Difference of potential, 31, Nl:mber of conductors or
urns

electric (see note
_ 4)..
:;J gleleclric constant ) o
. Dielectric flux "
12. Diclectric flux dons e o
. o ot ermittance (see i-
13. Efficiency : " g "
14, Eleetric potential (sce o b
15. Elecsricnl tension (see 37 I’ldemric -
oo . Phase dis »
) Electmﬁﬁzuve - 35 e displacement . .
17. . e e L] i ’ d i
El?:trostatlc. capacity 23 8‘"”“!1“, e
’ s eapecttaney ) - Quantity of electricity .
. Ele(.:trostzftic flux  (sce 4;. RCﬂ_Ct!l“CC l
o E]dlelectnc. flux) 43. i{CSSStfln.cc
. cctrosta?xc flux density 44. I:‘?SISthlt)’
((]ic,fsit cilelectric flux 45. Rflltl:z:lmfe
. . Reluctivity
46. Self-inductance. . .

. Flux density, electro. 47. Susceptance

static (see diclectr
ctri
‘ flux density) ’ So. Vf)llagc
+ Flux density, magnetic 30 Work
(sec' ‘magnetic  flux
density)

* Approved a i
8 Am
Fe.l)ruury 5, 1929, Spf)l:scnn ‘Stnnda.nl by the American Standards Associati
IS‘:cxence, American Institutzrs}- %;nen?an Association for the Advn[nisocm“on}
ngincers, The Ameri of Electrical Engineers, American Soci ement o
b : merican Society of iers, American Society of Civil
fomotion of Engincering Educutlio;, Mechanical Engineers, Society for the

49
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e istinctions between maximum, instantanﬂtaousI, efi;a::‘t;:
L e e, lzd average values are nece.sssary,t ;.édu,,,s, i
(rOOt-mean-squam)x;l:)dmum values; e, 4, p for mstana;a.ue
recommended’ o m. s.) values, and P for averagehv of éng’meering,
O aaond . :th the practise in other branches o e ot
2 80001‘dm(1]0:h“;1t quantities per unit volume, t:;r(;ago"esponding
e reconmleclll d: far as practicable by lower-cas::‘let 'y ,
" mpmsm}te \ hich represent the total. quantl 1eliil. bo reprosonted by
o fapltﬁ: “\Ifelctor or complex quantities 811)1:1‘11 e o icate bold-
S faco lottor i rscoring may
bold-face letters. In typing, over

i ifference
faco lotters, (vectors). between electromotive force and di

h H b ) b

may be used.

Table of

Preferred Numbers

Informally approved by the American Standards Association apgq recommended
to industry for a period of trial in practice,

ASA,
217-1927

RS By

.001 to .01 01to .1

—

Preferred Numbers are the 10 120 |40 5 101 20 | 40
rounded geometric series with the Series | Series |Serics Series| Series | Series | Serjes
ratiog

5 = —
V10 (5 series) 0010/ .0010 -010} .010 | .010 [ .010

0105
10— ) 0011 .011 | .011
/10 (10 series)

.012

-0012) .0012 0125 | 0125 '8%25
.013

.0014 .014 | .014
©— .015
V10 (40 series) -0016/ .0016 016 .016 | .016 | .016

The exponents thus give the 017
number of terms in ope order of .0018 .018 | .018
magnitude, (that is between 1 and 019
10, 10 and 100, ete.) .0020 . .020 | ,020

In all length measurements, .021
the numbers apply to the inch ag .0022 .022 | ,022
the unit of length, With all other .024
dimensions than lengths, the num- .0025 . . 0251 .025
bers apply to the unjt forming the _

asis of the standardization, ! 026

Preferred Numbers above 10 .0028 )| .028 | .028
inches are formed by multiplying .030
the numbers between 1 and 10 in, 0030 . .032 |,
by 10, 100, etc. Preferred Num-
bers below .001 in. are formed cor- .0035 i 036
respondingly by division of the ;
numbers between 001 in. and .01 0040 040 .040):,040
in. by 10, 100, ete. Between ,001 :
and .01 in. the 20 series will prob- :
ably serve as the finest gradation; .0045 “045
the 40 series is therefore not given,

So far as possible the numbers .0050 . <050
of the 5 series are to be used in . ?
preference to those of the 10 series, .0055 050
these again in preference to those o
of the 20 series, and thege finally .0060 -064( .064; .064
to those of the 40 series, It is per- -

20 —0
/10 (20 series)

migsible to pass over from one

series of Preferred Numbers to an : .0070 072
adjacent serjes,

.0080 . -080
.0090
.0100

Values|Term
to 5 | No.
Figures

Pttt et bt ok et ok s

10592
11220
11885
12589
13335
14125
14962
15849

16788
17783
18837
10053
21135
22387
23714
25119

26608

QOIS COBD

H 00 QO 00 Qs GO 8o 1o MMNNNP"-‘:—‘

160000

28184
20854
31623
33497
35482
37584
30811

42170
44668
47315
50119
53089
656234
59566
63095

(6834
70795
749090
70433
84140
89125
04405




ELECTRICAL MEASURING IN STRUMENTS

(Adophd by the Boud ol Dxrectora, American Instltuu ol Electricsl Endneers, Dcoember 10, 1920)
. . (Eﬂective Apnl I 1927)

AL E.E.
No. 33, January, 1927

Scopn

“The standards in this section apply to the followmg kmds of
mdrcatmg electrlcal mstruments for du'ect current and for alternating
current e

' (1) Ammeters
(2). Voltmeters
(3), Wattmeters . )
~ (4). Reactive Volt—Amperc Meters
(6). Frequency Meters
- (6). Power-Factor, Reactlve-Factor and Phase-Angle Meters
. Synchroscopes '

These standards are. not 1ntended to apply to 1nd1catmg in-
struments provided with arrangements for curve drawing, contact
makmg, etc.” They do not apply to the follomng kinds of instruments: .

(a) Small lnstruments of types and sizes whlch are used where
low cost is ‘essential; for example, small polarized-vane ammeters
used on automoblles, battery-chargmg outfits, ete.

(b) Instruments constructed for very specxal reqmrements. ‘

DEFINITIONS I

Deﬁmtrons grven herem apply specnﬁcally 1o’ the instruments
treated in thls section. | They are mcluded wrth all other standard
dcﬁmtlons in &, separate section. .. -

Instruments and Therr Parts

33-1 Instrument —An mstrument is a. measunng device: which
measures  the present value of the quantrty under- observatron.
The term mstrument” is used i in two different senses: (a) instru-
ment ] proper a8 descnbed below, and (b) . to 1nclude not only the
instrament | proper but, in addltxon, any necessary apparatus, such
as shunts, shunt leads, resnstors, reactors, condensers, or mstrument
transformers. ‘ :
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-

33-2 Mechanism.—"The mechanism is the arrangement for producing
and controlling the motion of the pointer. It includes all the
essential parts necessary to produce this result, but does not
include the base, cover, scale, or any parts, such as series resistors
or shunts, whose function is to make the indicated value of the
measured quantity agree with the actual value.

33-3 Moving Element.—The moving clement includes the pointer
and the parts which move with it.

33-4 Instrument Proper.—The instrument proper is the mechanisin
and the scale, built into the case, including all devices (resistors,
shunts, ctc.) which are built into the case or non-removably at-
tached to it. Examples: An instrument (ammeter) for 500 amperes
dircet current consists of the instrument proper (which may be
thought of as essentially a millivoltmeter) together with a 500-
ampere shunt and a pair of shunt leads. Another instrument
(wattmeter) consists of the instrument proper (which is essentially
a 5-ampere 110-volt wattmeter) together with a current trans-
former and a potential (voltage) transformer.

33-5 Self-Contained Instrument.—An instrument is said to be self-
contained when all the necessary equipment is built into the case
or non-removably attached to it.

33-6 Current Circuit of an Instrument.—The current circuit of an
instrument is that winding of the instrument proper which carries
the current to be measured, or a definite fraction of it, or a current
dependent upon it.

33-7 Voltage Circuit of an Instrument.—The voltage circuit of an
instrument is that winding of the instrument proper to which is
applied the voltage to be measured, or a definite fraction of it, or
a voltage dependent upon it.

33-8 Series Resistor.——A series resistor is o resistor in series with a
circuit of an instrument. Tt usually refers to a resistor forming part
of the voltage circuit.

33-0 Multiplier.—A multiplier is a particular type of series resistor
which is used to extend the voltage range of an instrument beyond
some particular value for which the instrument is already complete.

33-10 Shunt.—A shunt is o resistor connected in the circuit to be
measured-and in parallel with a current circuit of an instrument.
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33-11 Reactor.—A reactor is :
PO A reactor is a device used for the purpose of intr
g reactance, and usually has a high time-constant mire-
1me-constant,

33-12 Shunt —
2 Sh Le:?.ds. Shunt leads are leads which connect t}
cireuit of an instrument to the shunt o e eurrent

33'13 C S 3 b - B
. . D « ] |
m, 8.V ; ¢ ne

marking should be r : i
g I'be r. m. s. values of the sinusoidal wave havi
same crest value. " vave having the

33-14 Synchroscope.—A sy .
Qyncl}: ronisin olljei A synchroscope is a device which indicates
M. l _ between two machines, and in addition sl :
ier the iIncoming machine is fast or slow 1 shows

33-15 Line-Dro
ComI)cnsmmpis Voitm.eter Co.mpensator.—A line-drop voltmeter
a device used in conneetion with a voltmeter which

causes t]lC ]Ilttel' tO indic VO (¢] '11 b
" ate bhe 4 { 3 i i
th - "i ' “dg at some (llstant ])Olnt Of

Scales

33-16 Indication The indicati
0 Indication ]t{zfnge:—lhe indication range is the range within
mhich £ (,C"ll(:{ll quantity (current, volage, power, ete.) is
 indicated without reference to aceuracy , et
[ 3 .

33-17 Meas T
urement Range.—The measurement range is that part

range “'lt‘hln \\']ll bh ] i
¥ t Ier . 3 ¢ ’

33-18 S —T
cale Length.—The scale length is the length of the are de-

crl ,d )y t 4 b

Influences of Operating Conditions

by a difference in
A room temperature of + roe
reference temperature (20 deg. cent.) £10 deg cont. from the

* i theinfl i
uences (referred Lo in 19, 20, and 21) skove and below the normal

8 condition
. s are not equal the greater. value should he given
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33-20 Frequency Influence.*—The frequency influence (in other than
frequency meters) is defined as the percentage change in the indica-
tion which is caused solely by a change of + 10 per cent from the
rated frequency.

33-21 Voltege Influence.*—The voltage influence (in other than
voltmeters and wattmeters) is defined as the percentage change in
the indication which is caused solely by & change of + 10 per cent
from the rated voltage.

33-22 External-Field Influence.—The external-field influence is
defined as the percentage change in the indication which is caused
solely by an external field of an intensity of 5 gausses produced
by a current of the same kind and frequency as that on which the
instrument operates, with the most unfavorable phase and position
of the external field.

33-23 Power-Factor Influence.—The power-factor influence in watt-
meters is defined as the percentage change of the indication which

~ is caused solely by the lowering of the power-factor from unity to
0.50, current lagging, at the rated voltage and frequency.

33-24 Position Influence.—The position influence, in other than
gravity-controlled instruments, is defined as the maximum dis-
placement of the pointer which is caused solely by an inclination
of 30 deg. in any direction under the most unfavorable conditions
as to position. It is to be expressed as a percentage of the scale
length.

Miscellaneous Definitions

33-25 Period of an Instrument.—The period of an instrument, some-

times called the “periodic time,” is the time taken for the pointer

to make one complete oscillation (two consecutive swings). A
swing is a completed movement in either direction.

33-26 Damping.—This is a term applied to instrument performance
to denote the manner in which the pointer settles to its steady
indication after a sudden change in the value of the measured
quantity. Two general classes of damped motion are distinguished;
namely, (a) periodic, in which the pointer oscillates about the final
position before coming to rest; (b) aperiodic, in which the pointer
comes to rest without overshooting the rest position. The point
of change between periodic and aperiodic damping is called critical
damping.

* If the influences (referred to in 19, 20, and 21) above and below the normal
conditions are not equal the greater value should be given.

D AU s P L s S I P L B T e SR

el B B TREAR

A

N U A DT YT VA S e 3 A T LI A R e i gtou bt o b AR S AL
i PRI e 35 N -

ELECTRICAL MEASURING INSTRUMENTS 56
P/
33-27 Damping Factor.—Damping factor is the ratio of the angular

deviations of the poi i

ointer in two successive swi
vyey e L e oo
of equilibrium. swings from the position

33-2: Resyonsivenesg——This term denotes the rapidity with which
<13 pointer of an instrument comes to rest after a change in the
z?p::c:{ ttl.lzhm(tzfxsurfzd quantity. It may be measured by the re
of the time in seconds for the pointer t ‘

: o
a change in the value of the measured quantity eome to restafter

33-29 Torque.—The torque of an instrument is the turni

plroduccd b): the elect.ric.al quantity to be measured nctlir;i ?;3](:]110 nlf
the l'nef:hanlsm. This is better termed the “deflecting ¢ oy
:;:10(:] in mts(;rumentt;1 ht;.ving control systems is opposed bi t;)lzq::r’l

ing torque, which is the turnin .
mechanism of the instrument tenc{;in?o::)cnritglr.zdlgxid o Phe
clement to a fixed position. Torque is expressed in milllinovtlng
grams. The. particular value of the torque for the conditio mt? feli.
scale deflection should be designated “full scale torque” anc;l S(I)IOl:;(;

be accompanied by a st )
deflection. y atement of the angle corresponding to this

' {in f;nst}'um.eqts where the.controlling torque is pioportional to
he deflection 1t s also convenient to state the torque in millimet

grams per degree deflection computed from the torque at f?lrl-l
scale. When the controlling torque is not proportional to the de-

flection it is desirabl !
full scale. e to state also the torque at points other than

33-30 Re.stormg Torque.—The restoring torque is the resuitant of th
e}ectrlca} or electrical and mechanical torques tending to restorg
; e mc;]vmg elfalpent to any position of equilibrium when displaced
rom that position. It should be expressed as the rate of change in

resultant turning m in milli
position. g moment in millimeter-grams per degree at that

The principle of restorin .

‘ ] g torque as here defined applies to any
t); :e.:f instrument and to any method of control such as spring o}r
g dv;}y contro}, or no mechanical control, as in power factor meters
and this term is preferable to the use of the term torque as defined

above since it is of uni .« e A,
torque. universal application which is not the case with

33-.:1110We§g}l:t.——The wc.aight .of a moving element includes one-halé
he weight of the springs, if any. It is to be expressed in grams,
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33-32 Error and Correction.—The error of indication is the difference
between the indication and the true value of the quantity being
measured. It is the quantity which must be algebraically sub-
tracted from the indication to get the truc value. A positive error
denotes that the indication of the instrument is greater than the
true value.

The correction has the same numerical value as the error of
indication, but the opposite sign. It is the quantity which must he
algebraically added to the indication to get the true value. If
T, I, E and C represent respectively the true value, the indicated
value, the error, and the correction, the following equations hold:

E=I-T
C=T-1
Example: A voltmeter reads 112 volts when the voltage applied
to its terminals is actually 110 volts.
Then,
Error=112—110= 42 volis
Correction=110—112= —2 volis

33-33 Accuracy of Indicating Instruments.—In specifying the ac-
curacy of an indicating instrument the limits of error at any point
on the scale shall be expressed as a percentage of the full scale
reading,.

Classification

33-34 Ilectrical instruments may be classified as follows:

A. As to Use:
(a) Portable instruments
(b) Switchboard instruments
B. As to Principle of Operation
(a) Electrodynamic (dynamometer)
(b) Permanent-magnet moving coil*
(c) Moving-iron
(1) Plunger
(2) Vane
(3) Repulsion
(d) Induction

* Instead of “permanent-magnet moving coil” the following terms were
suggested: “d’ Arsonval”; “fixed-field.”

i
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(e) Electrothermic
(1) Expansion
(2) Thermocouple
(f) Electrostatic
C. As to Kind of Protection:
(a) Dust-proof
(b) Moisture-proof
(¢) Rust-resisting
(d) Water-tight (submersible).

m . 1] ” .
' I'he tcx.ms 'portablc and “switehboard” are self-defining. A
third classification as to use is suggested, namely
Jy

((l
aboratory-
standard.” oratory

33-35.In electrodynamic (dynamometer) instruments one or mor
coils move within the field produced by a fixed coil or coils "

33'36_ Ir'l permanent-magnet moving-coil instruments & coil moves
within the field of a permanent magnet. "

33-37 In moving-iron instruments one or several pieces of soft iron
are caused to move by the magnetic field of a fixed: coil or coil
syste.m.. Various forns of this instrument (plunger, vane, repulsion)
are distinguished chicfly by mechanical features of ,const;'uctiox‘n.

33-38 .In induction instruments the torque is rroduced by fixed coils
acting upon moving conducting parts (disi:s, drums, et'c.) .in Whic]ll
currents are produced by electromagnetic induetion.

33-39 E_lectrothermic instruments depend for their operation on the
heatmg effect of a current. Two distinet types are (a) the expansion
type, including the “hot-wire” and “hot-strip” illstl‘lllll('}llt‘s"(l))
the thermocouple type, where one or more thermocouples w’hich
are -hcatcd directly or indirectly by the passage of a current supply
a direct current which flows through the coil of a suitable direel-
current mechanism, such as one of the permanent-magnet moving-
coll type. "

33-40 Electrostatic instruments depend for their operation on the
f(n'ces. of attraction and repulsion between bodies charged with
electricity, |

33-41 A dust-proof instrument is provided with a case which excludes
dust from the'mechanism.

33-42 A moisture-proof i is onc in whi
A moisture-proof instrument is onc in which moisture is excluded

fl‘ . . .
om the mechanism, or which is so constructed that moisture will
not damage the mechanism.




58 1930 1. R. E. YEAR BOOK

33-43 A rust-resisting instrument is one whose case and parts are made
of rust-resisting materials, or are specially finished to resist the
corrosive effects of moist air.

33-44 A water-tight (submersible) case withstands for one hour
complete immersion in & tank containing sufficient water to cover
all parts to a depth of at least three feet, without any visible truce
of penetration of water into the interior.

RaTinG

33-100 Rating of an Instrument.—The rating of an instrument isa
designation assigned by the manufacturer to indicate its operating

limitations. The full-scale marking of an instrument does not- E

necessarily correspond to its rating.

33-101 Rating of the Circuits of an Instrument.—The rating of the
circuits of an instrument shall be equal to, or less than, the maxi-
mum current or voltage to which they may be continuously sub-
jected without exceeding the permissible temperature rises.

Hearing
Temperature Limitations

33-150 Limiting Temperature Rise of Instrument Windings.—The
temperature rises of the windings of instruments shall not exceed
the values given in the following table for the class of insulation
and the method of temperature determination employed.

TABLE 1

Method of Limit of Observable Temperature Rise
Method 0 in Deg. Cent.
Temperature
Determ;}nntlon Class O

to be Insulation

Employed See par. 33-152

Class I3
Insulation
Sce par. 33-154

Class A
Insulation
See par. 33-153

Thermometer 35 50
Resistance 40 55

33-151 Limiting Temperature Rise of Shunts.*—The tempcrature
rise of shunts shall not exceed 80 deg. cent. determined by the

Thermometer Method.

o rise of a shunt is largely dependent upon the bus bars

* The temperatur
vision should be made to climinate excessive temperaturt

connected to it and pro
rise from this source.
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changed in resistivity if conti r cubi .
ature. y if continuously subjected to a higher temper-

33-152 Class O Insulation Defined.—Class O insulation consists of

33-1:(‘;:;t cg)las.slkA Insulation. Peﬁned.—C]ass A insulation consists of
ton, silk, paper and similar organic materials when impregnated*
or immersed in oil; also enamel as applied to conductors ‘

33-¥54 Cla§s B Ins:ulation Defined.—Class B insulation consists of
inorganic m.aterlz.x]s such as mica and asbestos in built-\; h fs .
combined w1.’d.1 bl‘nding substances. If Class A material is y (;l‘f"
small.quantltles'm conjunction for structural purposes onllls'mtlm
combl.ned material may be considered as Class B provi(lc)d’ £}10
cletct.rlcal'and mechanical properties of the insulnt(’z(l winding mlvs
r(:(; impaired l?y the application of the temperature permitted for’
Jlass B material. (The word “impair” is here used in the sense of

33 }isnse (;l‘—tf';x;gn;et:; é\/lethqd o.f Temperature Determination De-
foe . : iethod consists in the deteérmination of the tempera-

y by mercury or alcohol thermometers, by resistance the
mometers or by thermocouples, any of these instrum‘ents b’einr;;

applied to the hottest part of the i i
h nstrument ¢
cury or alcohol thermometers. e pocessibl to mer-

; 33-156 Resistance Method of Temperature Determination Defined,—

(40 T4 . .

l)h?‘s method cons.lsts in the determination of teniperature by com-

z]:;:lson. of the. resmtanc? of the winding at the temperature to be
crmined with the resistance at a known temperature

mprkaated® when & sulble submtunce v the e pepmaerel i e
z;f:l Jittoi;lss st}ll‘)ﬁzn?:l(; :L(;c:art]&tgcgﬁ)rgltitl:z(lzy ftllpt]?(czc:prttclgs l;:;t}:'ite‘;etcl?c lit:sfllx)xizi
{I}\:::; ::(;]‘,ﬁr%?li(i ;n:;cl}t:t(i)rtxﬁey;r::(irttiez};l mu(:t 10218:213 ct:v:: t:}?é;’d;?;lnzlli‘cf;‘&ls;
:‘V;‘l::,l I"tlbuc:: x;so 1:'. }:lzr‘lsequcfnce of ev(:lpofa;;(i):: l(:t?tt(;re, sg;l:snzo(:'rlzr}:)r(;ﬁzzi::l? Ztti}clﬁi

v during the operation of the machine at full working load

orat the temperature limi ified; i
i mit specified; must not deteriorate under prolonged action
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of a Copper Winding

33-157 Determination of the Mean Temperature
when there is known

by Measurement of its Electrical Resistance
the Resistance at some Reference Temperature.

et ¢ be the reference temperature
r be the resistance at the reference temper

R be the observed resistance
Then T (the {emperature sought*)

R
= (234.5+1)—234.5
.

ature

CHARACTERISTICS
standard temperature of

perature.——'l‘hc
s shall be 20 deg. cent.

33-200 Reference Tem
t characteristic

reference for instrumen
f Operating Conditions

es of operating conditions (except
d voltmeters should be tested with
Wattmeters should be

Influences 0

In determining the influenc
position influence), ammeters an
rated current or voltage respeetively.
{ested with rated voltage and such a current (not exceeding the
rated current) as will give a suitable deflection, preferably not less
than that corresponding 10 onc-half of the maximum  reading
Frequeney meters (except in the test for voltage influence) shouil
he tested at rated voltage. Power-factor meters and reactive
factor meters should be tested with rated voltage and rated current

at unity power factor.

33-201 Instrument Calibrations b

y the Manufacturer and Acceptance‘
Tests by the Purchaser should be based on the le

galized inter

national clectrical units.
Dieecrric TEST

d Test Voltage.— The standard test voltage for it
oltage circuit not exceeding 750 vol

ors shall he twice the rated voltage of t
The standard test v i

33-250 Standar
struments having a v
without external resist
combination, plus 1000 volts.

mula is derived from the expcrimcntally determined relti

osistance of copper:

lf; _ 234,54+ T

T 234.5 -+

e difference between the cal

ym at time of test.

* This for
between temperature and r

The temperature rise ig th
7 and the temperature of the cooling mediv

culated temperst=g

ts withe R

oltage for i

1

e ——— AT
DA T 25 F M Rty % K3 1

ELECTRIC )
CTRICAL MEASURING INSTRUMENTS
struments wi ’ i » i
srumen “..;t,;]tljﬁzlt \ol.tagc circuits shall be 1000 volts, T
pade vl be‘t ernating current as deseribed in 33 ; fost shall
. . between current circui . s
i o cuit and voltage cireuit (w
cxist) of an mstru.mcnt. shall be taken care OLf e here boil
Insulation resistance. (See paragra ;“;;(‘l‘ oy
aragraph 33-300.)

33-251 Duration of Appli
pplication of T
shal ' , est Voltage.—T
1all be applied continuously for a I)CI.iS(ItZ%eé() The t]ost volt
seconds,

33-252 Condition of I
nstrument to b 5 :
be made on finished instruments © Tested.—Diclectric tests shall

age

33-253 Points of c ot
be applicd bct/:&;:}lxllcit;lon]oftTest Voltage.T'he test voltage <hall
all cleetrical eireui 8 age sha

other metal parts grounded. cal circuits connected together and

33'254 F]‘eqUe
ncy and
of the test \'0¥tagc s‘}?{:ﬁ Shall)e] of Test VOItage-*"l‘h(‘ fl‘('(]ll(
65 cveles. A si all be not less than 15 eveles ney
yeles. A sine wave shape is 1 eyeles nor more tha
shall have a er ape i1s recommended, The v an
d * CSt R — . ¢ \UI : .
value equal to /2 times the specified toitlgo I\\.u e
g st voltage,

Insunation Resisrancr

33-300 Insulation Resi The i

O st ci].ci?it:?:f._'“m insulation resistance hetween all

o cliou o elreuits of 1c2mstrument conneeted together -1;1(1 tlll
s s the_curmnt.dr m.lt 0 megohms. The insulation l‘(‘;i\'(‘l l(:
Pt bou{'exist) Slm](]:ull and the voltage cireuit of an inx'tlr;n‘l 13“
e oth exist) 560 ')? 1‘1ot.. less than 5 megohms. 'l‘ll(\«* tl(-(-m~
Trace with 50 \f) ts (hr.(‘.ct current, et

dreity ol CO. are specified to have one or more of (!
i — nneeted to the ease, the necessarv ex o
nts are allowed. s eeptions

CoxsTRUCTION

33'350 Geﬂelal.—[ ]] b . il ‘

< d S i
h‘ . h ' ) Ol}ll(], Sl“table [0 t CIASS I rl 08¢ “](l "l 1
) 4 ‘ }(}” 11‘\ ln(l urpos H 11
. Ps ma Cl‘lﬂ]S m i ' © purp
( . ' ( lt I)C blllt.l})l( fOl' t}l(, ])l“'p()s(“

33-351 S
cale and Poi
in _m |
should be either 1 t;r.m l-llofpllcﬁ"”'cd value of each seale division
. 5 of the uni SeIE VSO
multiple or ) units measured or any .
rangc] ins‘tmslllxbmtultlplc of these numibers. In the casc do!:') d(;cmml
1ents excepti . ’ ase of multiple-
should be avoid s exeeptions to this rule may be necess: .l tiple
oided where reasonably possible ' ssary, but
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The angle subtended by a scale division shall preferably not Lo 63

. . X . Instruments havi
less than 0.5 degree in portable instruments, or 1 degree in switcl- s having separate shunts or seri :
. wite ) . ! ser
board instruments. When smaller angles are used the legibility |} be lémrked to indicate this fact. 168 resistors should
is decreased eparate shunts, if not intereh
' . 3 Qe ! an eab
The numbers marked on the scale, except 1n the lower part of | follows: Name (or symbol) of manufagturelf : :h{‘m] be marked us
non-uniform scales, shall preferably be by steps of 1, 2 or 5, or a ““Stmm'ent with which it was calibrated: ,thcn? number of the
decimal multiple or submultiple of any of these numbers. The | responding to full-seale deflection of 1:he’inste o purrent cor
figures shall be of such shape as to minimize the risk of different |3 current, if this is less than the preceding, and t}fg x:]e-ﬁ-t ; lthe] rated
) & nillivolt drop at

figures being confused with one another and shall be so spaced as rated current. When the shunts are des:
i 3 . esigned to be .

:;}ces }Eal\mg ?ufﬁclent current to be an appreciable used \n?h de-

¢ whole, this fact shall be indicated 1able proportion of

Interchangeable se
. parate shunts st
ings, except that the serial number mayull}(: ob::iltrtct(llm bove mark-

.

to render individual numbers clearly distinguishable from adjacent

numbers.

33-352 External Shunts.—The main terminals of the shunt shall be
so constructed that slight yariations in the manner of conneeting | :
it in the circuit (such as might occur in an average workmanlike If the rating of an instrument differs from the f
installation) shall not alter the indication of the instrument by B the rating shall be marked on the instrument ic full-scale marking,
more than 0.25 per cent. : proper.

The thermal electromotive force produced by continuous opera-
tion of the shunt at rated current shall not exceed the value which
would cause a change in the reading (at rated current) of 0.2
per cent. The connections to the circuit should be made so that the
opportunity for the escape of heat will be the same at both termi-
nals.

33-353 Marking—The instrument shall be distinctly marked with
the following particulars in such a way that they will be visible
from the front of the case: Name (or symbol) of manufacturer;
gerial number; designation of the quantity measured; the words §3
“direct-current” or tgiternating-current” or their abbreviations;
the rated current, voltage or frequency (or the ranges of these
quantities) or such of these as apply; the maximum current and
voltage, in the case of wattmeters, power-factor meters, and
reactive-volt-ampere meters. Of these, only the scale marking
itself and the designation of the quantity measured shall be con-
spicuous.

In the case of alternating-current instruments the following
additional items are required: Ratio of the appropriate current
transformer expressed thus: 1200:5 or 1200/5; ratio of the ap-
propriate potential (voltage) transformer expressed thus: 6600:110
or 6600/110.

Instruments having separate shunts shall also be marked with
the millivolt drop of the shunt with which they are to be used,
corresponding to full-scale deflection.
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(Adopted by the Board of Directors,

DEFINITIONS

34-1 General.—Many of the following definitions are tentative and
not yet fully established. Some of the definitions are specific to

telephony, and differ in detail from similar definitions appearing

in other sections of the rules.

Line Circuits
reburn circuit is a ecircuit

34-2 Ground-Return Circuit.—A ground-
allel, with the

consisting of one or more metallic conductors in par
circuit completed through the earth.
34-3 Metallic Circuit.—A metallic circuit is a cire
forms no part.
34-4 Two-Wire Circuit.—A two-
formed by two parallel conductors insul
t.—A superposed cireuit is an additional circuit
lly required for another service, and
icos can be given simultancously

uit of which the carth

wire circuit is a metallic cireuit
ated from each other.

34-5 Superposed Circui
obtained from a circuit norma
in such a manner that the two serv

without mutual interference.

34-6 Phantom Circuit—A phantom eir
cach side of which consists of the tw
circuit in parallel.

34-7 Side Circuit.—A side cireuit is a two-wire ¢
side of a phantom circuit.

34-8 Non-Phantomed Circuit.—A non-phantomed ci
circuit, which is not arranged for use as the sid

cuit is a superposed cireuil,
o conductors of a two-wire

ircuit forming one

rcuit is a two-
e of a phantom

wire
eircuit. :

34-9 Simplexed Circuit.—A simplexed circuit is a two-wire telephone
cireuit, arranged for the superposition of a single ground-retur
signaling circuit operating over the wires in parallel.

34-10 Composited Circuit.—A composited cireuit is 2 tvo-wire
telephone circuit, arranged for the superposition on each of its
component metallic conductors, of a single independent ground-

return signaling circuit.
64
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34-11 Quadded or Phantomed C
! able.—A quadd
cable is a cable adapted for the use of phar?tom(cei;lcu(;:s phantomed
3‘1_1 . . . . . )
2 Sm;;;lex ercqlt.—.A simplex circuit in telegraphy is
ranged for operation in one direction at one timcc Y one
34-13 Duplex Circuit.—A du ircuit i ;
. § plex circuit in tele s 1
for simultaneous operation in opposite direéc::?c::;) s one armanged
34—14 Dl l' - —_ - . » - )
iplex Circuit.—A diplex circuit in telegraphy is one arranged

for the stmult o]
aneous transnission
.. of tw .
direction. f two messages in the same

34-15 Quadruplex Circuit.—A
.—A quadruplex circuit in t :
. cleg
one ﬂrfﬂﬂg?‘d for the simultancous transmission of tw graphy 5
each direction. 1 Lo messages 1n

34-16 Multiplex Circuit—A multi i
. ultiplex circuit in tel i
‘ . cgraphy
?;ragﬁ?ddt:or tlfe simultaneous transmission of one or ﬁlofe?nc]sssaone
. irections. Both duplex and quadruplex are ex o
multiplex whereas diplex is not. ‘ emples o

34-17 Linear Electrical Const
. ants.—The lincar electri
. ¢ cal
qf a line are the electrical constants per unit length of l.‘,l COpstants
linear resistance, linear inductance, etc. i¢ ling, c.g.

34-18 Sm ine.— ine i i
ooth Line.—A smooth line is a line whose electric elements

are all continuously and uni istri
"y y and uniformly distributed throughout its

34-19* Periodic Line.— iodic line is o

" e Sedtl'c Lm-e. A periodic line is a line consisting of successive

n " (‘] ' f) lons in each of which one or more electric elcn'cnts‘urc
r i ‘ ‘

ot & ]i:lelslt;ndu(gl)for“t]'lg.' As examples of periodic lines are ( 1)

g artificial lines consisti i
oad in sessive simi
sections of lumped constants. & of successive siuilue

34-20 Equi i
pcriot(llicv;i:a:? Smooth Ll{le.—An equivalent smooth line of a
periodic 1 d.lS ]{L smooth !me having the same clectrical behavior
s U pl o' 1¢ line, at a given single frequency, when measured at
inals or at corresponding section junctions
34-21 Equiv iodic Li .
smo(_)(:h lia::z;: f;rxo.dtlc. Iil.ne.]—An cquivalent periodic line of a
. a periodic line having tl i
fonooth fine ' g the same electrical behavior
{ ned single frequenc i sured
: y, as the smooth 1 ]
o st ) ‘ ine, when measured
als or at corresponding section junctions. The terms

. . . .

L] (1()) 'J\he term - . .
! periodic in thi iti .
ot to time rolations. this definition refers to the line constants and
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34-22 Composite Line.—A composite linc is a line consisting of a
plurality of successive scctions having different linear electrical
constants, as in the case where an underground cable section is
joined to an overhead open-wire section.

34-23 Loaded Line.—A loaded line is one in which the normal re-
actance of the circuit has been altered for the purpose of increasing
its transmission efficiency.

34-24 Series Loaded Line.—A serics loaded line is one in which the
normal reactance has been altered by reactance serially applied.
34-25 Shunt Loaded Line.—A shunt loaded line is one in which the
normal reactance of the circuit has been altered by reactance ap-

plied in shunt across the circuit.

34-26 Continuous Loading.—A continuous loading is a secries loading

in which the added inductance is uniformly distributed along the

conductors.

34-27* Coil Loading.—A coil loading is one in which the normal
inductance is altered by the insertion of lumped inductance in the
circuit at intervals.

Circuit Constants and Characteristics

34-28 Damping of a Circuit.—The damping at a given point in a circuit
from which the source of energy has been withdrawn, is the pro-
gressive diminution in the effective value of electromotive force
and current at that point resulting from the withdrawal of electrical
energy.

34-29* Damping Constant.—The damping constant of a circuit is a
measure of the ratio of the dissipative to the reactive component
of its admittance or impedance.

* (27) This lumped inductance may be applied either in series or in shunt.

As commonly understood, coil loading is a series loading, in which the
lumped inductance is applied at uniformly spaced recurring intervals.

* (29) Applied to the admitiance of a condenser or other simple circuit having
capacity reactance, the damping constant for a harmonic electromotive foree
of given frequency is the ratio of the conductance G, of the condenser or simple
circuit at that frequence to twice the capacitance, C, of the condenser at the same
frequency, (G/2 C).

Applied to the reactance of a coil or other simple circuit having inductive
reactance, the damping constant for a harmonic current of a given frvqucu_cy
is the ratio of the resistance, R, of the coil or circuit at that frequency to twice
the inductance, L, at the same frequeney, (R/2 L), -
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34-30* Mutual Impedance.—The mutual impedance for single fre-
quency alternating currents, between a pair of terminals and a
:secon(l pair of terminals of a network, under any given conditim;
is the negative ratio of the clectromotive force produced betweer;
cither pair of terminals on open circuit to the current flowing
between the other pair of terminals. )

34-31* Self-Impedance.——The self-impedance between a pair of
terminals of a network, under any given condition, is the ratio of

the electromotive force applied across the terminals to the entering
current,

34-32f Cl_laracteristic Impedance.—~The characteristic impedance of
a line is the ratio of the applied electromotive foree to the resulting
steady-state current upon a line of infinite length and uniforn
structure, or of periodic recurrent structure.

34-3.3* §ending-End Impedance.—The sending-end impedance of a
line is the ratio of the applied electromotive foree to the resulting
steady-state current at the point where the electromotive foree is
applied.

34-34* Propagation Constant.—The propagation constant of a uni-
form line, or section of a line of periodic recurrent structure, is the
natpral logarithin of the ratio of the steady-state currents at
various points separated by unit length in a uniform line of infinite
length, or at successive corresponding i)oints in a line of recurrent

¢ (1?0) A receiving-end impedance is an example of a mutual impedance.
Single frequency voltages and currents are here supposed to he represented
by complex numbers. Their ratio is therefore a complex number,
* (31) Single frequency voltages and currents are here supposed to be repre-
sented by complex numbers. Their ratio is therefore a complex number.
. ' (532) In practise, the terms (1) line impedance, (2) surge impedance, (3)
Herative impedance, (4) sending-end impedance, (5) initial sending-end im-
_pedance, (6) final sending-end impedance, (7) natural impedance and (8) free
impedance, have apparently been more or less indefinitely and indiscriminately
used as synonyms with what is here defined as “characteristic impedance.”
Single frequency voltages and currents are here supposed to he represented
by complex numbers. Their ratio is therefore a complex number.
‘ ¢ _(33) See note under “Characteristic Impedance.” In ease the line is of
mﬁngtc length of uniform structure or of periodic recurrent structure, the
semhlvn_g-end impedance and the characteristic impedance are the same.
Single frequency voltages and currents are here supposed to be represented
by complex numbers. Their ratio is therefore a complex number.
* (34) Single frequency voltages and currents are here supposed to be repre-
sented by complex numbers. Their ratio is therefore n complex number.
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structure of infinite length. The ratio is determined by dividing
the value of the current at the point nearer the transmitting end
by the value of the current at the point more remote.

34-35 Attenuation Constant—The attenuation constant for a single
frequency is the real part of the propagation constant taken at

that frequency.

34-36 Wavelength Constant.—The wavelength constant is the
imaginary part of the propagation constant.

34-37 Standard Cable.—A standard cable is an ideal uniform line in
terms of which the attenuation of a line or network may be speci-
fied. It is characterized by the following constants: Lincar re-
sistance, 88 ohms per loop mile (54.7 ohms per loop km.). Lincar
capacitance between wires 0.054 microfarad per loop mile (0.03355
microfarad per loopkm.). Linearinductance and linear leakance, 0.

Equivalent Circuits

34-38* Equivalent Circuit.—An equivalent circuit is a simple network
of series and shunt impedances, which, at a given frequency, is
the approximate electrical equivalent of a complex network.

34-39* “T» Equivalent Circuit—A “T” equivalent eircuit is a triple-
star or “ Y” connection of three impedances externally equivalent
to a complex network. See Fig. 1 for symbol.

—tAAPA I'—‘['—'A‘.’\N\ N\
P

-

Fig. 1

34-40* “I” Equivalent Circuit—An “I” equivalent circuit is a con-
nection of five impedances in the form shown in Tig. 2, which is
externally equivalent to a complex network. It differs from the

M.W-ME—JVW

"—WV\/\WiMNV\/—‘

Fig. 2

* (38 to 40) As ordinarily considered, the simple networks as defined are

the electrical equivalents of complex networks only with respect to definite
pairs of terminals.
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amy .
T quva!ent cireutt in that the impedances are arranged sym
;:etcr;flzz]lztgn the. tt:lwo sides of the cireuit, which is often dcsir?xblc.

lon with practical problems, as indicati ‘
circuit is balanced with respect to ground,. Faing that the

. . o
34-41 “II’.’ Equlvalenf: Circuit.—A “II” equivalent cireuit is a delta
connection of .threc inpedances externally equivalent to a complex
network. It is also called a “U” equivalent cireujt. S .3
for symbol. e e

Fig. 3

34-42* f‘O” Equivalent Circuit.—An “0” cquivalent circuit is a ¢
ncct‘.lon of four impedances in the form shown in IF ig. 4 exste";nu;:]t
ogun:al.cnt to a complex network. It differs from thc'II,e 'uivql‘t\ }t
circuit in that the impedances are arranged symmctricnl(lly OI‘I trlrllc

Fig. 4

:)\;:)c:}(lcls of tll)]]c circuit, which is often desirable in connection with
actical problems, as indicating that the cireuit i 'l
et t moet 1s balanced with

Telephony

34 ?3 Manu}a} Telephon.e System..—A manual telephone system is
me in which the calling party gives his order to an operator who
cmppletcs the call directly by hand, either with or without the
assistance of one or more additional operators. l

VOt - . .
I'to 42) As ordinarily considered, the simple networks as defined are the

electrical equivalen x network i
iy q ts of complex netw or?\s only with respect to definite pairs of ter-




T

Y

70 1930 L R. E. YEAR BOOK

34-44 Automatic or Full Mechanical Telephone System.—An auto-
matic or full mechanical telephone system is one in which the
calling party is cnabled to complete a call by remote-control
switches without the aid of an operator.

34-45 Semi-Automatic or Semi-Mechanical Telephone System.—A
somi-automatic or semi-mechanical telephone system is one¢ in
which the calling party gives his order to an operator who completes
the call through remote-control switches.

34-46 Telephone Exchange.—A telephonc exchange consists of one
or more central offices with associated plant, by means of which
telephone service is rendered in a specified local community.

34-47 Telephone Exchange Area or District.—A telephone exchange
area or district is the area or district served bya telephone exchange.

34-48 Central Office (British “‘Exchange”).—A central office is a
switching center for inter-connecting lines terminating therein.

34-49 Toll Central Office.—A toll central office is one in which toll
. and long distance lines terminate.

34-50 Local Central Office.—A local central office is one in which
subscriber’s lines terminate.

34-51 Private Branch Exchange (Generally Abbreviated ‘‘P. B. X."”).
—A private branch cxchange is a telephone system generally
installed on the premises of a subscriber, including a switchboard
and extension sets, and connccted to a central office, affording
‘ntercommunication between the extension sets and also between
these sets and the central office.

34-52 Private Exchange.—A private exchange is one which serves one
business organization or individual, and is not conneeled to a
central office.

34-53 Private Automatic Exchange.—A private automatic exchange
is an automatic exchange which serves one business organization
or individual, and is not connected to a central office.

34-54 SubscriberSet (Often Abbreviated to “Subset”). A subscriberset
is an assemblyof apparatus for sending and receiving telephone ealls.

34-55 Subscriber Station (Often Abbreviated to “Substation”).—4
subscriber station is an installed subscriber set connected fo a
central office for the purpose of sending and reeeiving telephone
calls.

34-56 Pay Station (British ‘‘Public Call Office”).—A pay stationisa
subseriber station available for the use of the public on the pay-
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ment of a fee. The fee may be ej ited i
y be either depos
to an attendant. postedin
34-57l TO]U Stgtion.——x\ toll station is a payjst.ation located outside of
aloca SCI“."ICC area and affording toll and long distance serviee only
34-58 Subscriver Line or Subscriber Loop.—A subscriber line (})r

subscriber loop is the wire i
connection between 3 s i i
a subser
and the central office. seriber station

34-59 .Subs?riber Line Circuit—A subscriber line circuit s
scriber line with its associated individual central office '11: a- e
34-?0 Individual Line (British ‘“*Direct Line”).—An indi\('ildpmlail'us.
is a subscriber linc which conneets one subscriber stfl“ua -
central oﬁif:c, though it may have one or more extcnsio‘n“socl::to )
34-61 Party Line.—A party linc is a subseriber line which conﬁc 't
two or more subscriber stations to a central office. e
34-62 T.xp Side or Tip Wire, Ring Side or Ring Wire.—The tip sid
or wire, or the ring side or wire, is that conductor of circuit p'IS! lc
is assocmf;ed with the corresponding member of a ja‘ck e
34-?? N egatu./e Side or Negative Wire, Positive Side or Po.sitive Wire
T'he negative side or wire, or the positive side or wire. is that .
ductor of a circuit which is normally connected t(’) ‘tl eormo.
sponding pole of a battery. | - e
34-64 Main Distributing Frame.—A main ldistributing frame is
structure for terminating the permanent inside and onxt;i(le wirea'
of a central office and for effecting flexible junctions between then ;
IF generally carries the central office protective devices and func:.
tions as a test point between line and office. ]
34-@5 Interm?diate Distributing Frame.—An intermediate distribut-
ing frame is a structure for terminating permanent inside wires of
a centfal office and for effecting flexible junctions between them
34-66 S“.ntchboard.—A switchboard is an assemblage of apparatus i‘n a
coor(ll{mtc structure for switching talking and signaling éir::uits ‘
34-67 Switchboard Section.—A switchboard scetion is an element. or

it . .
! Ont ?ne or more of which constitutes a complete manual switch-
ard,

a coin box or paid

34-68 Operating Room.—An operating room is a room which contains
a manual switchboard and associated apparatus.

34-69 Combination Current.—A combination current consists of two
or more curients of different characteristics in the same circuit
As ordma.rl]y used the term refers to currents whose characteristics.
are steadily maintained, as for example, a combination of direct
current and an alternating current.
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34-70 Manual Ringing.—Manual ringing is ringing which is affected
by and continues with the operation of a key.

34-71 Machine Ringing.—Machine ringing is intermittent and s
caused to act periodically by the apparatus itself.

34-72 Superimposed Ringing Current.—A superimposed ringing
eurrent is a combination current for ringing, consisting of a direet
and an alternating current.

34-73 Pulsating Ringing Current.—A pulsating ringing current i< a
current for ringing in which the succeeding impulses are separated
by intervals approximately equal to those of the impulses them-
selves.

34-74 Harmonic Selective Signalin
employs devices tuned mechanica
of the ringing current, so that cach device w
receiving current intended to operate another device.

aling.—Maultiple harmonic signaling

arc integral multiples of the lowest

g—Harmonic selective signaling
Iy or electrically to the frequeney
ill not operate when

34-75 Multiple Harmonic Sign
employs frequencies which
frequency.

34-76 Non-Multiple Harmonic Signaling.—Non-multiple harionie

signaling employs { requencies which are not integral multiples of

the lowest frequency.

3477 “To Call.”—%“To call” is to originate & telephone call.

34-78 “‘To Dial."—“To dial” a number is to use a dial type of calling
device in order to control automatic switches.

3479 “To Set Up.”—“To sct up” a number is to use a key type or
multiple lever type of calling device in order to control automatic
switches.

34-80 Calling Device.—A calling device is an apparatus by means of
which automatic switches are controlled for the purpose of est ablish-

ing a connection.

34-81 Calling Party.—A calling party is a person who originates A
telephone call.

34-82 Called Party.—A called party is the person who an
a station is called.

34-83 Reverting Call.—A reverting call is o
on Athc same subscriber line.

swers when

ne between Lwo <tations
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34-84 Telephone Traffic.—Tclephone traffic is the aggreg

of communication handled in a given time ate volume

34-85 “Busy.”—“Busy” i iti
usy. Busy” is the condition of a line or
when it is in use. H appumtus

34-86 Free.— is the conditi i
‘ree I'ree is the condition of a line or an apparatus when it i
not in use. Iree is the opposite of busy Prhen it

34-87 YT "«
. o Make Busy.”—“To make busy” is to cause a line
apparatus to appear to be busy. S
g (¢ 3

34 8:.; To R,‘,’lease” or “To Disconnect.” ~“To release” “
o \ ) release or “to

c¢t” is to terminate a telephone connection by disenenei

the apparatus. B

34-89 ““To P—"To clear” |
Clear.. . I'o clear” is to restore a line or an apparatus
the free condition, Hpsis fo

34-90 Trunk.— i i i
0 A trunk is the wire connection between switehi
devices or central offices. T

34-?1 tI‘r.unk Circuit.—A trunk circuit is a trunk with its assoc
individual apparatus. S associated

34-92 Tru —A trunk i
- tnkelil Call.—A trunked call is one which employs an inter
ce trunk or a trunk between two switchboard p()sit.ionc
34-93 Relay.—/ i i 4
,.;,.cu'tay. A relay is a device by means of which contacels in one
r it arc operated by.a change in conditions in the same circu'é
or In one or more associated circuits. S

34-9 — i
“4) 'lP(‘)Ilar i{e!ay. A.pola.r relu'y 1 a relay which operates in response
a change in the direction of the current in the controlling circuif
34-95 i i i | .
) )c(‘)tlck. Operating Re.zla}.'.—--A quick operating relay is one which
perates its contacts within a specified brief time limit |
34-96 i i |
l‘NOQ'u‘xcl.{ Release Renla}f.—:\ quick release relay is one which
.cases its contacts within a specified brief time limit
34-97 i i i i |
pm(?curl;k Acting Relay..—-A quick acting relay is one which has the
y perties of both a quick operating and a quick release relay
-9 . s A J
“2.3.”810w Operating .Relay.—A slow operating relay is one whick
U} not operate until after a specified delay. ‘ I
34-99 &
’ )(.S.l?wl Rglease Relay.—A slow release relay is one which when
perated will not release until after a specified delay.

34-100 ¢ i i
e )(Sllttnw Acting Relay.—A slow acting relay is one which has the
perties of both a slow operating and a slow release relay.
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34-101 Line Relay.—A line relay is one whose coil is normally in the
line circuit.
34-102 Cut-Off Relay.—A cut-off relay is one which when operated
disconnects from a line apparatus normally conneeted to it.
34-103 Relay Coil Section.—A relay coil section is one of two or more
windings of a coil on onc and the same core. The several seetions
may be concentric or placed side by side on the core.
34-104 Tension Spring.—A tension spring is one which functions to
exert mechanical pressure but does not carry an electrical current,
34-105 Contact Spring.—A contact spring is one which takes an clee-
trical part in switching a circuit.
34-106 Main Contact Spring.—A main contact spring is one which
may switch a circuit between two or more other contact springs.
34-107 Armature Spring.—An armature spring is the first of a group
to be moved by the armature. It may or may not be a main con-
tact spring.
34-108 Plunger Spring.—A plunger spring is the first of a group to he
moved by the plunger.
34-109 Impulse Springs.—Impulse springs are those which art to
make or break a circuit for the purpose of sending impulses.
34-110 Make-Before-Break Contact Springs (Abbreviation M. B.
B.”).—Make-before-break contact springs are those in which the
main spring touches the front eontact before it breaks away from
the back contact. Also called a continuity preserving contaet.

34-111 Back Contact Spring.—A back contact spring is one awuinst
which the main contact spring rests when in the normal position.

34-112 Front Contact Spring.—A front contact spring is one aguins!
which the main contact spring rests when in the operated position.

34-113 Automatic Signaling.—Automaltic signaling is effected without
the aid of an operator.

34-114 Automatic Switch.—An automatic switch is a remote control
device for controlling talking or signaling circuits.

34-115 Finder Switch.—A finder switch is a switch conneeted to one

of a smaller number of circuits and which finds automatically 2
circuit out of a larger number of circuits from whence the signal

comes.
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34-}16 Line watch.ﬁf\ line switch is a switeh econneeted to one of a

arger nu.mber of eircuits from which & signal comes which finds
automatically a circuit out of a smaller number of cireits

34-117 Sle]ector S&Yltch.«;\ selector switeh is a switeh whose duty is

3 N ¢ ar a0apr . o ; )

to seleet a particular group of trunks and one {runk of the group

) N of 10 e H
selected. In particular cases, one of these functions may be omitted

34-1‘18 Connecto; Switc'h or Final Selector.—A connector swite
fn.ml sclector is a switeh whose duty is to establish o connection
\\:lt}l the called line. 1t is usually operated by the last (li'it or
digits of the call number. ‘ "

h or

34-119 SWlt(l:I; Fr?me.—l:\ switeh frame is a strueture for mounting

an assembly of switehing apparatus whi i
: 3 : apparatus which mav be infegrs -

Ny A gral there

34-120 Seqtlon of Sw1.tche.s.~-~.~\ seetion of switches, considered from
4 llunl\m.g .s,:(andpmnt, 15 & group of adjacent switehes whose hanks
are multiplied together. ‘

34-121 Switchroom.-—A switchroom is a room whicl, confains an
assemblage of antomatic switches and associnted apparatus

34-?22 Bank' Wires.—Bank wires are those wires which multiple ad-
jacent switeh banks to each other.

34-123 Bank Cablg.——;\ bank eable is one which conneets @ switeh
bank to a terminal rack.

34-124 Multiple Cable.—A multiple cable is one which multiples
together L\.\'o or more sections of switch banks by conneeting to-
rether their terminals. ‘

34-125 Impul.se.~:\n impulse is any sudden change of brief duration
produced in the current of a cireuit.

34-126 Make Impulse.—A make impulse is an impulse due to a tempo-
rary flow of current.

34-127 Break .Impulse.——A break impulse is an impulse due to a
temporary interruption of current.

34-!28 Impulse Frgquency.—'l‘he impulse frequency is the number of
nnp.ul.sos oceurring per sccond. The reciproeal of this is the impulse
period.

34-?29 Impulse Period.—The impulse period is the period of time
!n(rluded between the corresponding points in periodieally recording
mipulses. 1t thus corresponds to the period of alternating current.
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34-130 Impulse Ratio.—~Impulse ratio is the ratio of duration of an
impulse to the impulse period.

34-131 Impulse Circuit.—An impulse circuit is one through which
impulses are transmitted.

34-132 Telephone Impulse Repeater.—A telephone impulse repeater
is 2 device for repeating impulses from one line circuit into another
and for performing other duties.

34-133 Supervisory Signal.—A supervisory signal is a device for at-
tracting attention of an atiendant to a duty in connection with
switching apparatus or its accessories. This includes cord super-
visory lamps on a manual switchboard and the supervisory lamps
in an automatic exchange which indicate that a switeh has been
occupied but has not completed its function.

34-134 Tell-Tale Signal—A tell-tale signal is a device for locating
the failure of some apparatus; for example, the blowing of a fuse,

the continued drawing of heavy current by apparatus intended to
receive only momentary current, ete.

34-135 Alarm Signal.—An alarm signal is a sound producing device
for attracting attention to ecither a supervisory or a tell-tale signal.

34-136 Telephone Repeater.—A telephone repeater is a device for
amplifying a voice current from one line circuit into another line
circuit.

34-137 Telephone Receiver.—A telephone receiver is an electrically
operated device designed to produce sound waves or vibrations
which correspond to the clectromagnetic waves or vibrations

actuating it.

34-138 Microphone.—A contact device designed to have its electrical
resistance dircetly and materially altered by slight differences in
mechanical pressure.

34-139 Telephone Transmitter.—A telephone transmitter is a sound-
wave-operated or vibration-operated device designed to produce
clectromagnetic waves or vibrations which correspond to the <ound
waves or vibrations actuating it.

34-140* Coefficient of Coupling of a Transformer.—The coclficient

is the ratio of the

of coupling of a transformer at a given frequency 1
_mutual impedance between the primary and sccondary of the

* (140) Single frequency voltages and currents are here supposed to be

represented by complex numbers. Their ratio is thercfore a complex number
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transformer, to the s

. quare root of the produ
of the primary and of the secondary.p whofthoselr

34-141 Repeating Coil.—A term used in telephone pr
th:. same as transformer, and ordin :
ratio.

umpedances

: actise meaning
arily a transformer of unity

34-142* Retardation Coil.—A i
2 ~—A retardation coil is a re
- . . a
coil) used in a circuit for the purpose of selectivcft’or (o
currents which vary at different rates )

34-143 Manual Switchboard.—A
anu ~—A manual switchboard i in whi
the switching operations are performed by h;.n(()l“d = one in which

34-144 Multi Office Exchange (British **Multi Exchange System”)

1¢

ance
reacting on

one

34-145 Tro ing.—T i
5 Trunk Hunting.—Trunk hunting is the operation of an auto-

34-146 Wiper.—A wiper i i
. per is that portion of the moving
a selector which engages with a bank contact rovink member of

34-147 Bank,— (i \
ank.—A bank is an assembly of fixed contacts with which

the moving m

embers of a scle
. o ctor arre: Banks ar
multiplied. oneage: Banks are usually .

Telegraphy
34-148 Relay.— 71 i
ay.—A relay is a device by means of which contacts in one

circuit are i i iti
et operated by'a change in conditions in the same cireuit
one or more associated circuits. .

34-149 P __ .
“‘Sponoslzxt‘oliill?gl; eti\ lt)}omcll‘- relay is a relay which operates in
circuit. ge In the direction of the current in the controlling
34-150 -
mla;‘{‘gﬁi(ﬁflar Relay', or Neutral Relay.—A non-polar relay is a
operates in response to a change in the strength of the

Clll‘l'(}nt in the contl’ i i i i
Ollln circul 3 ot i i

34-151 Neutral Relay.—See non-polar relay.

*(142) In t
elephone and telegraph usage, the terms “impedance coil,”

ductanee coil » “ i
: " “choke coil” and i

reactance coil” i i
s place of the term “retardation coil,” eoll? ure sometinies used i

“in
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34-152 Selector.—A selector is a deviee which performs certain func-
tions such as causing an clectric lamp to light, or-an electric bell
to sound, in response to a definite signal or group of successive
signals received over a controlling circuit.

34-153 Direct-Point Repeater.—A direct-point repeater is a repeater
in which the receiving relay controlled by the signals received over
a line repeats these signals into another line or lines without te
interposition of any other repeating or transmitting apparatus.

34-154 Concentrator.—A concentrator is a traffic distributing device
by means of which a number of telegraph or telephone lines, and
connections to operating instruments are brought together at one
point to facilitate their interconneetion at such times as signals or
messages arc to be transmitted from one to the other.

34-155 Transmitter.—A transmitter is a device for effecting electrical
changes in a controlled circuit. The term transmitter is commouly
applied principally to devices which in response to a controlling
means effects in a main line telegraph circuit electrical changes
neeessary to send signals over the line.

34-156 Synchronous System.—A synchronous system of telegraphy
is one in which the proper transmission and reception of signals
is dependent upon the synchronous operation of similar com-
mutators or other devices located at the sending and recciving

stations of a circuit.

34-157 Differential Duplex.—A differential duplex is a duplex system
in which at each station one of two portions of the receiving in-
strument are connected in series with the line wire and the other
in series with an artificial line of such electrical characteristics
that the effcets upon the receiver of currents passing through the
main and artificial lines, as a result of outgoing signals, are neutral-

ized. ,

34-158 Bridge Duplex.—A bridge duplex is o duplex system in which
the receiving instruments at each station are connccted across two
impedances, one in series with the line wire and the other in serics
with the artificial line in such manner that no electrical change in
the receiver circuit is effected by outgoing signals.

34-150 Half-Set Repeater.—A half-sct repeater is a repeater used for
connecting together a simplex cireuit and a duplexed cireuit converk
ing them into the equivalent of a single simplex circuit.
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34-160 Intermedi i

160 Inte l‘:l(li1::.itedCt.1rrent Supply.—An intermediate current supply

grounded source of current connceted in serics ‘\k\'tl},)}

series with a

line wire ¢ i
'U.; a §tatlon other than a terminal on g &
telegraph circuit. " ground return

34-161 Pha ireus
it ontetgltefi k()hrcunt.-—A_ I)}lantoplex circuit is a superposed
o lp : ted by alternating current over a simplex, di II '.50(
juadruplex circutt operated from direct-current “Olll-céq’ iplex or

,34-]62 S atk COD e —-‘- SPa D 2 3 1th
. 1 a

pair of instrument contact poi
. act points for tl . e
sparking at these points. ¢ purpose of diminishing

34-163 H
ferelgl:]je?t, Margin—In a non-polar simplex system, the dif
) ctween the current flowing through a receiving i ! r -
when operated to that flowing when not operated g instrument,

34-164 Margi io.— i
argin Ratio.—In a non-polar simplex system, the ratio of

the current flowing thr ivi
g through a receiving instr .
to that flowing when not operated. B fnsirument when operated

34-165 P i
ercentage Margin.—In a non-polar simplex, the current

margin expre S g
| 4 pressed as a percentage of the current flowing thy
the relay when operated. K throngh

34-16 e P
! ]6 rI\‘dalln Circuit.—A main eireult is & major cleetrieal circuit of ¢
clegraph system and includes both transmitting and receiving

devices. and receiving

34-16 ircui ircuit i
”]Z Is,toc:1 Circuit.—A local circuit is a circuit, within the limits of
ation, usually controlled by a receiving instrument in a




STORAGE BATTERIES*

(Revised Edition Adopted by the Board of Directors, American Institute of Electrical Enginec:s,
February 16, 1028)

A.S.A. C 401928

ScorE

36-1 The standards in this section apply to storage batteries of the
lead-acid type and of the nickel-iron alkaline type. They are suitable
for large and small batteries in either stationary or portable service.

36-2 These standards conform to accepted usage.

CLASSIFICATION OF STORAGE BATTERIES

36-51 Storage batteries are classified as stationary or portable batteries
on the basis of construction.

36-52 Stationary Batteries.—Are those designed for
permanent location.

36-53 Portable Batteries.—Are those designed for convenient trans-
portation during service. Portable batteries may be used for service

in a permanent location.

service in a

CoNSTRUCTION

36-100 Storage Battery.—A connected group of two or more clectro-
chemical cells for the generation of clectrical energy in which the
cells after being discharged may be restored to a charged condlition
by an electric current flowing in a direction opposite to the flow of
current when the battery discharges. Common usage permits this
designation to be applied to a single cell used independently.

36-101 Storage Cell.—The unit of the battery, consisting of positive
and negative plates, separators, electrolyte and container, for the
generation of electrical energy and capable of being recharged by
an electric current.

36-102 Active Materials.—Materials of plates reacting
to produce clectrical energy during the discharge.
materials of storage cells are restored to their original composition,
in the charged condition, by oxidation or reduction processts

chemically
The active

* Approved as American Standard by American Standards As.ociation
October 19, 1928. Sponsor: American Institute of Electrical Engincers.
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1

produced by the charging curre
: nt. 1 iti
active materials are as follows: " the ehargod condition the

Plate Lead-acid cells

Nickel-iron alkaline cells

Positive
Negative

Lead peroxide

Sponge lond Oxides of nickel

Iron

36-103 Grid.—A metallic frame
amework for co i .
current and supporting the active matcria].lnductmg the clectrie

36-10¢4 Positive Plate.—The gri i
. grid and active material fro i
] d an ateris m wl
y c(l)l; ui:t flows to the external circuit when the battery is dis‘::l:xcr};;i::;,c
-1 egative Plate.—The gri i ‘ .
. grid and active material { i
‘ “wi < 0 y
currer.lt flows from the external circuit when the bait “hl(':h t!m
g attery is dis-
36-}3'16(1E1e1(;trolyctle.—An aqueous solution of sulphuric acid used in
(c‘“s crcrhse an oftcelt“tmn hydroxides used in nickel-iron alkaline
ells. concentration of the solutions varies sith
' . he aries somewhat w
type of cell, its use and condition. The clectrolyte of chqr;;‘el(tlhcglllz

at 70 deg. fahr. (21 deg. cent.) will ordinari ithi
it of speeto gt ) ordinarily fall within the follow-

Lead-acid cells Nickel-iron alkaline cells

Maximum .
Minimum o

36-107 Separator.—A device for i
. . preventing metallic cont: ;
the plates of opposite polarity within the cell. nact between

36-108 Group.—Assembl
108 Sro y of a set of plates of the same polarity for

36- —
lplo(iit(ilouple;1 The elen}ent of a cell containing two plates, one
sitive and one negative. This term is also applied to a po;itivé

and negative plate connected t i i
e ogether as one unit for installation

36-1811 :]ar.—The. container for the element and electrolyte of a cell
p?g.ﬁcally a jar for lead-acid cells is usually of hard rubber com.
position or -glass; but for nickel-iron alkaline eclls is a nick i
plated steel container frequently referred to as a “can.” e

'In certain types of batteri i
| or A . ,
vl e e grilf the active material is enclosed in containers
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36-112 Tank.—A lead container, supported by wood, for the element
and electrolyte of a cell. This is restricted to some relatively

large types of cells.

36-113 Case.—A container for several cells. Specifically wood cases
arc containers for cells,in individual jars; rubber or composition
cases arc provided with compartments for the cells.

36-114 Tray.—A support or container for one or more cells.
36-115 Terminal Posts.—The points of the cell or battery to which
the external cireuit is connected.

36-116 Cell Connector.—A conductor used for carrying current be-
tween adjacent cells.

36-117 Counter Electromotive Force Cells.—Cells of practically no
capacity used to oppose the line voltage. TFrequently called
_ “Counter cells.”

36-118 End Cells.—The cells of a battery which may be cut in or
_out of the circuit for the purpose of adjusting the battery voltage.

36-119 Pilot Cell.—A selected cell whose temperature, voltage and
specific gravity of clectrolyte are assumed to indicate the condition
of the entire battery.

Caracity

36-150 Ampere-Hour Capacity.—The number of ampere-hours which
can be delivered by a cell or battery under specificd conditions as
to temperature, rate of discharge and final voltage.

36-151 Watt-Hour Capacity.—The number of watt-hours which can
be delivered by a cell or battery under specified conditions as to
temperature, rate of discharge and final voltage.

36-152 Time-Rate.—The rate in amperes at which a battery will be
fully discharged in a specified time, under specified conditions of
temperature and final voltage. Example, the eight-hour rate or
the twenty-minute rate.

VOLTAGE

36-200 Open-Circuit Voltage.—The voltage of a cell or battery at its
terminals when no current is flowing. For the purpose of measure-
ment, the small current required for the operation of a volt-
meter is usually negligible.

36-201 Closed-Circuit Voltage.—The voltage at the terminals of a
cell or battery when current is flowing.
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36-202 Average Voltage.—Thec average value of the voltage during
the period of charge or discharge. It is conveniently obtained from
the time integral of the voltage curve.

36-203 Initial Voltage.—The voltage of a cell or battery at the begin-
ning of a charge or discharge. It is usually taken after the current
has been flowing for a sufficient period of time for the rate of
change of voltage to become practically constant.

36-204 Final Voltage.—The prescribed voltage upon reaching which
the discharge is considered complete. The final voltage is usually
chosen so that the useful capacity of the cell is realized. Final
voltages vary with the type of battery, the rate of the discharge,
temperature, and the service in which the battery is used.

36-205 Polarity.—An electrical condition determining the direction
in which current tends to flow. By common usage the discharge
current is said to flow from the positive or peroxide plate through
the external circuit. In a nickel-iron alkaline battery the positive
plate is that containing nickel peroxide.

36-206. Polarization.—The change in voltage at the terminals of a
storage cell, when a specified current is flowing, equal to the dif-
ference between the actual and the equilibrium (constant open-
cireuit condition) potentials of the plates, exclusive of the IR drop.

CHARGING AND DISCHARSING

36-250 Charge.—The conversion of electrical energy into chemical
energy within the cell or battery. This consists of the restoration
of the active materials by passing a uni-directional current through
the cell or battery in the opposite direction to that of the discharge.
A ccll or battery which is said to be “charged” is understood to be
fully charged.

36-251 Charging Rate.—The current expressed in amperes at which a
battery is charged. '

36-252 Constant-Current Charge.—A charge in which the current is
maintained at constant value. For some types of lead batteries
this may involve two rates called the starting and the finishing
rates.

36-253 Constant Voltage Charge.—A charge in which the voltage
at the terminals of the battery is held at a constant value. A
modified constant voltage system is usually one in which the voltage
of the charging circuit is held substantially constant, but a fixed
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resistance is inserted in the battery circuit producing a rising volt-
age characteristic at the battery terminals as the charge progresses.
This term is also applied to other methods for producing auto-
matically a similar characteristic.

36-254 Boost Charge.—A partial charge, usually at a-high rate for a
short period. :

36-255 Equaiizing Charge.—An extended charge given f;o a battery
to insure the complete restoration of the active materials in all the
plates of all the cells.

36-256 Trickle Charge.—A continuous charge at low ratg approxi-
mately equal to the internal losses and suitable.to mamtm.n the
battery in a fully charged condition. This term is also app'hcd to
very low rates of charge suitable not only for compensating for
internal losses but to restore intermittent discharges of small
amount delivered from time to time to the load circuit.

36-257 Finishing Rate.—The rate of charge expressed in amperes t.o
which the charging current for some types of lead batt.erles is
reduced near the end of charge to prevent excessive gassing and
temperature rise.

36-258 Discharge.—The conversion of the chemical energy of the
battery into electrical energy.

36-259 Reversal.—Change in normal polarity of a storage cell.

36-260 Local Action or Self Discharge.—The internal loss of ch:}rge
which goes on continuously within a cell regardless of conncetions
to an external circuit.

36-261 Floating.—A method of operatien in which a con.star}t voltage
is applicd to the battery terminals sufficient to maintain an ap-
proximately constant state of charge.

36-262 Specific Gravity of Electrolyte.—The clectrolyte .of lead-acid
batteries incrcases in concentration to a fixed maximum \':1}ue
during charge and decreases during discharge. The congentru’t‘lo'n
is usually expressed as the specific gravity of the solution. ['his
variation of specific gravity of the solution affords an approximate
indication of the state of charge. o '

The specific gravity of the electrolyte in nickel-iron f\lk:llme
batteries does not change appreciably during charge or discharge
and therefore does not indicate the state of charge. The specific
gravities, however, are indication of the clectrochemical usefulness
of the electrolyte.

STORAGE BATTERIES

36-263 Gassing.—The evolution of oxygen or hydrogen, or both.

ErrrcieNcy
36-300 Efficiency.—The ratio of the output of a cell or battery to the

input required to restore the initial state of charge under specified
conditions of temperature, current rate, and final voltage.

36-301 Ampere-Hour Efficiency.—(Electrochemical Efficiency.)—The
ratio of the ampere-hours output to the ampere-hours of the re-
charge.

36-302 Volt Efficiency.—The ratio of the average voltage during the
discharge to the average voltage during the recharge.

36-303 Watt-Hour Efficiency.—(Energy efficiency.)—The ratio of
the watt-hours output to the watt-hours of the recharge.

TEMPERATURE

36-350 Reference Temperature.—The capacity obtained from a
storage battery on discharge varies with the temperature of the

clectrolyte. The following standard reference temperatures are
established.

(1) The temperature of clectrolyte at beginning of discharge
shall be 25 deg. cent. (77 deg. fahr.). No limit is placed on the
temperature attained by the electrolyte during discharge.

(2) The ambient temperature on discharge shall be from 5 deg.
cent. to 8 deg. cent. lower than the temperature of the electrolyte,

on the beginning of discharge. The ambient temperature shall be
kept constant throughout the discharge.

36-351 Temperature Coefficient of Voltage.—The change in open-
cireuit voltage per degree (cent.) change in temperature.?

36-352 Temperature Coeflicient of Capacity.—The change in delivered
capacity expressed as a percentage of the ampere-hour or watt-

hour capacity per degree {cent.) change in temperature between
specified limits.

36-353 Critical Temperature.—The temperature of the electrolyte at
which an abrupt change in capacity occurs.

t This is but a few tenths of & millivolt and must not be confused with the

effect of temperature on changes in voltages resulting from polarization and
IR drop when charging or discharging.
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RATING OF BATTERIES

36-400 General — Batteries are usually rated in terms o.f the n}:unb;::]?\f
, i le of delivering when Iuby
“hours which they are ca.p.ab
3&1;?;1 and under specified conditions as to telnpgrz;gu;cs,o;atcrzi
i See 36-150, 36-204 and 30-29U).
discharge and final voltage ( : . 3 ilion o
i - o different time-rates (See
different classes of service, o e
i tiy used. For comparing
{ime-rate, 36-152) are frequen ' r poring ¢
iti ios of different size but of the same gen
capacitics oF B wary 1 time-rate, and a comparison
sien, it is customary to use the same tin , A1 '
(liz:le%{l,o]n the different lengths of time they will discharge at the

same rate is not recommended as it is misleading. |
36-401 Misrating __A battery which fails to deli\;er its ratgddgap}::‘fll;};
] ird § i le of charge and dischar
he third successive measured cyc r
(1)1?1dte]r specified current rates, temperatuf'e of electroly.te, s'pei\rf}c'
gravity and final voltage, shall be considered to be improperly
H

rated.
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ArricLe 37. Rabpio Bquipment*
3701. General.

(a) The requirements of this article shall neither apply to cquip-
ment installed on shipboard, nor to antennas used for coupling carrier
current to line conductors; but shall be deemed to be additional to, or

amendatory of, those preseribed in Articles 1 to 19, inclusive, of this
code.

(b) Transformers, voltage reducers, keys and other devices em-

ployed shall be of types expressly approved for radio reception or
transmission.

(¢) Methods of wiring from the source of power to and between
devices, related to apparatus connected te interior wiring systems,

shall be in accordance with the rules covering permanent or portable
fixtures, devices and appliances.

1t is reccommended that the authority enforcing this code be freely
consulted as to the specific methods to be followed in any case of doubt
relative to installation of antenna and counter-poise conductors and that
the National Electrical Safety Code, Part 5, be followed.

3702. For Receiving Stations Only.

(1) Antenna and counterpoise conductor sizes shall be not less
than No. 14 if of copper or No. 17 if of bronze or copper-clad steel.
Antenna and counterpoise conductors outside buildings shall be kept
well away from all electric light or power wires of any circuit of more
than 600 volts, and from railway, trolley or feeder wires, so as to avoid
the possibility of contact between the antenna or counterpeise and
such wires under accidental conditions.

* Approved as American Standard by the American Standards Association,
July 19, 1929,
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(b) Antenna and counterpoise where placed in proximity to
clectric light or power wires of less than 600 volts, or signal wires, shail
be constructed and installed in a strong and durable manner, and shail
be so located and provided with suitable clearances as to prevent acci-
dental contact with such wires by sagging or swinging.

(c) Splices and joints in the antenna span shall be soldered unless

made with approved splicing devices.

(d) The preeeding paragraphs, (a), (b),
to light and power circuits used as receiving antenna,
used to connect the light an
be of approved type.

(c) Lead-in conductors, that is,
shall be of copper, approved copper-clad
not corrode excessively, and in no ¢asc s
14, except that bronze or copper-clad steel not

be used. _
(f) Lead-in conductors from the antenna to the first building at-

tachment shall conform to the requirements for antennas similurly
uctors from the first puilding attachment to the

located. Lead-in cond
building entrance shall, except as specified in the following paragri ph,

be installed and maintained so that they cannot swing closer to open
supply conductors than the following distances:

and (c), shall not apply
but the devices

d power wires to radio receiving sets shall

conductors from antennas to scts,
steel or other metal whieh will
hall they be smaller than No.
less than No. 17 may

Supply wires 0 to 600 volts

Supply wires exceeding 600 volts 10 feet

g involved are supported s0 28 to insure a per-

manent separation and the supply wires do not exceed 150 volts to
ground, the clearance may be reduced to not less than 4 inches.
Lead-in conductors on the outside of puildings shall not come nearer

than the clearances specified above to electric light and power wires un-

less separated therefrom by & continuous and firmly fixed non-conduc-

tor which will maintain permanent separation. The non-conductor
g on the wire.

ghall be in addition to any insulating coverin

(g) Each lead-in conductor shall enter the building through : non-
combustible, non-absorptive, insulating bushing glanting upward to-
ward the inside or by means of an approved device designed Lo give
adequate insulation and protection. The lead-in conductor from the
building entrance to the set shall have rubber insulation approved for

voltages 0-600 (Type R).

Where all conductor
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p,.ot(sgﬁl\?f:cgelﬁid-i(rf- ﬁotn(luctor shall be provided with an approved
¢ (lightning arrester) which will

toctiy operate at a voltage

g{ l;;(i?l ‘Olt: or less, propcrly connected and located cither inside tll%(e

, ( g & some point between the entrance and the set which i

f;:xal(;n;(;rillf;ttogm g;ound, or outside the building as near as pr‘xcticnblcsz
of entrance. The protector shall not b cod ir i

mediate vicinity of ecasily igniti A
gnitible stuff, or where ex i

' . xposed to in-

flammable gases or dust or flyings of combustible materiri)xls. oo

" i(:i)mllffz;:nf:ntelnnutgroundilng switch is employed, it shall in its closed
a shunt around the protective device. Tl i
be placed in the most direct lin Tt the
. ¢ between the lead-in cond
point where the grounding connceti i | O
! ion is made. Such a swi {
not be used as a substitute for the protective device o owiteh shul

(j) If fuses are used, they st
, they shall not be placed in the circuit fr
the antenna through the protective deviee to ground the eirout from

y ((.(l;']))p’(l}:lc {))Ir'gtectivc grounding conductor may be bare and shall be
i , nze or approved copper-clad steel. TI ‘
tms grounding cfonductor shall be not smaller nor hw.‘vc lcsf c[;:?({ﬁc-
ance per unit of length, than the lead-in 1 ‘ i .
fance por Wik of fonBt B g conductor, and in no case
! : . 14 if of copper nor smaller t! ¥ i
bronze or copper-clad steel. Ti i e e ahal
. i . The protective groundir y
be runin as straight a line a i Eeondtor S
¢ as possible from the protective devi
permanent ground. The ground connecti A
: . cctions shall be mad
water pipe where such pipe i i i
pe is available and is in i
nected to the street mains, An i ST o o
ains. outlet pipe from a water tank
a street main or a well may be us i A
ed, provided such outlet pipe i

et . . ¢ is ade-

:1\1]‘]“1& })(:ltlngd'tO the inlet pipe connected to the street wulteI:' mwi:}( gr
. 1f water pipes are not available, ground co i ‘
to a grounded steel frame of ildi e
a building or to an artificial
as a galvanized iron pipe or a rod driven i B et
driven into permanently d
or to & metal plate or other bo e
dy of metal buried similar ipi

shall not be used for the groun();. wriod similrly. (iss piping

‘~ e . .
cxpf) q)N]lltle pro;cct.wo grqundmg conductor shall be guarded where
¢od to mechanical injury. An approved ground clamp shall be

used where the protective i
) . .
e grounding conductor is connected to pipes

. (Ellll)t)gi({;li }E)rolt)eﬁ:ti\"e grounding conductor may be run cither inside
gmumi o 1(13 du1ldmg. ‘The protective grounding conductor and
: , installed as prescribed in the preceding paragraphs (k) 1(1

nay be used as the operating ground. ‘ w0
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It is recommended that in this case the operating grounding con-
ductor be connected to the ground terminal of the protective device.

If desired, a separate operating grounding connection and ground
may be used, this operating grounding conductor being either bare or
provided with an insulated covering.

(n) Wires inside buildings shall be securely fastened in & work-
manlike manner and shall not come nearer than 2 inches to any
clectrie light or power wire not in conduit unless separated therefrom
by some continuous and firmly fixed non-conductor, such as poreelain
tubes or approved flexible tubing, making & permanent separation.
This non-conductor shall be in addition to any regular insulating
covering on the wire.

(0) Storage-battery leads shall consist of conductors having ap-
proved rubber insulation. The cireuit from a filament, “A7 storage
battery of more than 90 ampere-hours capacity, NEMA rating, shall
be properly protected by a fusc or circuit-breaker rated at not more
than 15 amperes. The eircuit {rom o plate, “B,” storage battery
shall be properly protected by 2 fusc or circuit-breaker rated at not
more than 1 ampere in the negative lead. Fuses or eircuit-breakers
shall be located not more than 18 inches along the wire from a battery

terminal.

3703. For Transmitting Stations Only.

(a) Antenna and counterpoise conductors outside buildings shall
be kept well away from all clectric light or power wires of any cireuit
of more than 600 volts, and from railway trolley or feeder wires, 50
as to avoid the possibility of contact between the antenna or counter-

poise and such wires under accidental conditions. Antenna and
counterpoise conductors where placed in proximity to clectric light or
power wires of less than 600 volts, or signal wires, shall be construeted
and installed in o strong and durable manner, and shall be so loeated
and provided with suitable clearances a8 to prevent accidental contact
with such wires by sagging or swinging.

(b) Antenna conductor sizes shall be not less than given in the

following table:

- Stations to which power Stationsto whichpower
supplied is lcss than [supplied is wore than
100 watts or voltage

100 watts and where 3
voltage of power 18 less [of power 18 more than
400 volts

than 400 volts
P

IR

Materinl

Soft copper. ...«
Medium-drawn copper .

Hard-drawn COpper. oo eeeessss 220" . ) 1
Bronze or copper-clad steel . : 1.
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. (cl)d Spl;ces and joints in the antenna and counterpoise span shall
o soldered unless made with approved splicing devices

.((}) dLen.d-in conductors shall be of copper, bronze, approved cop-
per-clad steel or other metal which will not corrode excessively and i
no case shall be smaller than No. 14, ey e

() Antenna and counterpoise conduetors and wires leading there
from to g-r(.mnd switch, where attached to buildings sh-;ll b(‘; fi Cr’{:
{nmmt(.:d 5 inches clear of the surface of the building 01’1 no‘n-'mbs ntl'l v)\
}nsu]at‘mg supports such as treated pins or l)l'nck’ets e ui‘) Olrp 1\l(J
1ns§|lnt0rs having not less than 5 inches creepage an(i ,a,i'r(_l 11)})((13.( t“lt '
t(.) mﬂam.mablc or conducting material, except that the c%e(l; qls fmCCl
air-gap distance for continuous-wave scts of 1000 watts and lp ge‘ -
to the transmitter, shall be not less than 3 inches s anl Joss fapnt

(f) In passing the antenna or counterpoise lead-in into the building
o fube or bushing of non-absorptive, insulating material, sl t'mb
upward toward the inside, shall be used and shall be so {11;111';:2 ilng
{o have a creepage and air-gap distance in the case of continumis-\\('- “S
§cts of 1000 watts and less input to the transmitter, not less th avg
inches, and in all other cases not less than inchcs, If porcel in

other fragile material is used it shall be protected ‘\.vhercp 1'00 ﬂ“; o
mechanical injury. A drilled window pane may be used inc :)??cscc (ofti

‘)l | g, ] 13 « ‘ - h 11‘ S s .Sl)“(:l“(‘d Jl)()\(}

() ..»\ double-throw knife switch having a break distance of at
least -'1 inches and a blade not less than 1/8 inch by 1/2 inch ‘l-
a ﬁoxlblc. grounding lead and clamp in place of this switch '](f li 10l
usc.(l {o join the antenna lead-in to the grounding cond‘uct,os N Tl)e
swftcb or flexible grounding lead may be located inside or out:{ | tlui
bllll(lll.lg‘. ’F‘hc’bas? of the switch shall be of non-absorptive in.SlilitiI:L
x;}]{.lm:m-]' The S\\'ltcll.OI' flexible grounding lead shall be so mox;nvtcﬁ
ll.}:l'lts current-carrying parts will be at least 3 inches clear of the
uilding wall or other conductors in the case of continuous-wave set
of 1000 watts and less, and in all other cases at least 5 inchés i ’Slehz
gﬁ:;:ll‘ctor from grounding switeh or flexible grounding lead to g;rouml
co.n ).c.securely supported. .Thcse provisions shall also apply to the

nection of the counter poise lead-in to its grounding conductor.

Tt is recommended that the switch be located in the most direct

Ct ee -. [)()“It “} re rounding
tl a ]u

h"c b W n 1¢ ](f (l in CoONnd (JOI‘S imll the v

| 1C g u d l;.,
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(h) Antenna and counterpoise conductors shall be effectively and
permanently grounded at all times when station is not in actual
operation and unattended, by a conductor at least as large as the
lead-in and in no case smaller than No. 14 copper, bronze or approved
copper-clad stecl. This protective grounding conductor need not huve
an insulated covering or be mounted oninsulating supports. The pro-
{ective grounding conductor ghall be run in as straight a line as possible
to a good permanent ground. The ground conneetions shall be made
10 a cold-water pipe where such pipe is available and is in service and
connected to the street mains. An outlet pipe from a water tank fed
from a strect main, or a well may be used, provided such outlet
pipe is adequately bonded to the inlet pipe conneeted to the street
water main or well. If water pipes are not available, ground con-
nections may be made to a grounded stecl frame of a building or to an
artificial ground such as a galvanized iron pipe or a rod driven into
permancntly damp carth or to o metal plate or other body of metal
buried similarly. The protective grounding conductor shall be pro-
tected where exposed to mechanieal injury. A suitable approved
ground clamp shall be used where the protective grounding conductor
is connected to pipes or piping. Cias pipes shall not be used for the
ground.

Tt is recommended that the protective grounding conductor Le run
outside the building.

(i) The operating grounding conductor shall be of copper strip
not less than 3/8 inch wide by 1/32 inch thick, or of copper, bronze,or
approved copper-clad steel having a periphery, or girth, of at least
3/4 inch, such as a No. 2 wire, and shall be firmly sceured in place
throughout its length.

(j) The operating grounding conductor shall be connected to s
good permanent ground. Preference shall be given to water piping.
Other permissible grounds arc grounded steel frames of buildings or
other grounded metal work in the building, and artificial grounding
devices such as driven pipes, rods, plates, cones, ete. ins piping
shall not be used for the ground.

(k) Where the current supply is obtained directly from lighting or

power circuits, the conductors whether or not lead-covered shall e
installed in approved metal conduit, armored cable or metal raceways

() When necessary to protect the supply system from high-
potential surges and lick-backs there shall be installed in the supply
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motor ¢ i
tor and gencrator in motor-generator sets and other auxiliary ap-
paratus one of the following: ' “l

(1) Two condensers (cach of not less than 1/10 microfarad capacity
:n}d capablc. of withstanding 600 volt test) in scries acrt;ss thp ‘L?L)
with mid-point between condensers grounded ; across (in 1)'xr'1ll(‘\lc ";llm
cach of these condensers shall be connected a shunting ﬁvc‘(l" ) 1:\1 )
capable of not more than 1/32 inch separation. TS

2) Tw ' i
) ]( ) vo va(ftmm-tube-type protectors in series across the line
with the mid-point grounded.

(3) Lightning arresters, such as the aluminum-cell type
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$EeTioN 50. SCOPE
500. Scope. ' N .
The rules of part 5 apply to radio transmitting :ulul ;c_ccx\ ing
i 'poi ires, lead-in con-
installations, including antennas, counterpoisc “Y‘rﬁ’,g qpmtc(‘mc
i ' ing connections, :
g nductors, grounding
ductors, grounding co Lecthe
(leviccs’ and batteries. The rules do not apply to antennas u
, i i OrS.
coupling carrier-current equipment to linc conduct}ox o the
In casc the installation is covered by more than 0 , the
€
superior requircment shall apply.

\] «
JCATION OF TATIONS
SrcrioN 5l CLASSIFICATION OF RADIO S

510. Classification of Radio Stations. . ‘ o
Tor the purposc of these rules radio stations are ¢

assified as

follows:

A. Receiving stations.

B. Transmitting stations. . i :

1. Low-power —Transmitting stations to which the power Slll]).l)l;l (l
is lcs,'s tlhan 100 watts and where {he voltage of the power supp wed
Jess than 400 volts.

9. Medium-powe
power or high-powcr.' ‘ o Constow

3. High- yower.— Transmitting stations ower sUbPTC
is g:efttergthzm 1,000 watts or where the voltage of the power supplit di
greater than 2,000 volts.

i 1 wified as low-
r—Transmitting stations not classified as |

hich the power supplied

. o TNSTALLATION
SECTION D2 ANTENNA AND (CoUNTERPOISE INSTALLATI
D1 N )i

520. Application of Rules.

These rules apply o the following: N

A. Outdoor antennas of all classes of receiving anqs \
stations. (There arc no requirements for indoor antennas.

B. Counterpoise wires.

1 3 ¢ Ass “.tiOH,
+ Approved as American gtandard by the American btunilarél:‘ ‘t\l};;“(('.l(;\vcrn-
Novm:nll)(fr 15,1927, The complete handbook can be purchasec

ment Printing Oftice, Washington, D. C. Price §1.00.
04
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521. General Requirements.

A. Counterpoise wires.—Counterpoise wires shall conform to
the requirements for antennas similarly located.

B. Antennas of receiving and low-power transmitting stations.—
<uch antennas shall, in general, comply with the requirements for
the construction of communication lines for public use in similar
situations.

C. Antennas of medium- and high-power transmitting stations.—
Such antennas shall, in general, comply with the requirements for the
construction of supply lines in similar situations.

522. Locations to be Avoided.
The following situations should be avoided in erecting antennas and
guy wires:
A. Attachments to supply or communication poles.
. Crossings over railroad tracks or public highways.
. Crossings over supply or communication conductors.
. Crossings under supply or communication conductors.

I5. Antenna confliets with supply or communication conductors.
(See definition of “Antenna conflict.”)

523. Ordinary Construction of Antennas.

Antennas shall be constructed according to the requirements of
rule 523 when they do not cross over railroad tracks, supply conductors,
or communication conductors and do not conflict with supply or
communication conductors.

A. Antenna conductors.

1. Material.

(1) RECEIVING ANTENNAS,

No requirements.

(b) TRANSMITTING ANTENNAS,

Antennas shall be of copper, bronze, copper-covered steel, or other
metal which will not corrode excessively under the prevailing con-
ditions.

9. Size—Antenna conduetor sizes shall be not less than given in
Table I,

‘

3. Strenglh.

(1) ANTENNAS OF RECEIVING AND LOW-POWER TRANSMITTING
STATIONS.

No requirements.

(b) ANTENNAS OF MEDIUM- AND HIGH-POWER TRANSMITTING STA-
TIONS,
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TABLE 1
ANTENNA CONDUCTOR SIZES—ORDINARY CONSTRUCTION

Transmitting antennas

Receiving -
antennas Medium- and

Material Low-power high-power

Size Size i Size .
AW.G. |Diameter| AW.G. | Dinmeter| AW.G, |Dinmeter

Copper: Inch Inch Inel
Soft-drawn 14 0.064 14 0.061 0.14¢

Medium-drawn, .: 11 0.064 14 0.061
Hard-drawn 14 0.001 14 0.061

Brouze or copper-covered steel. ... 17 0.043 14 0.061

The strength of the antenna conductor shall be not less than that
of No. 10 A. W. G. (diameter 0.102 inch) hard-drawn copper.

B. Antenna insulators.

1. Anlennas of recciving and low-power transmilting slations. -
No requirements.

2. Anlennas of medium- and high-power transmitting slalions—
Insulators shall be of non-combustible material and shall have a
creepage distance of not less than 10 inches.

C. Antenna supports.

1. Strength of supports.—Supports shall be of such initial size as
to carry the vertical load and where necessary shall be guyed or braced
so as to withstand the transverse and longitudinal loads to which
tLey may be subjected.

2. Roof supports.—Antenna supports erected on roofs shall be of
rigid construction, and where necessary shall be arranged to distribute
the load over the roof. Such supports shall be erected so that they are
not dependent in any way on the antenna for stability.

3. Chimneys.—The attachment of antennas to chimmeys should be
avoided.

4. Grounding melal supports on roofs.—Metal poles or masts extend-
ing more than 10 feet above the supporting building shall be perma-
nently and effectively grounded.

5. Trees.—Where a tree is used as an antenna support, suflicient
sag (or other means) shall be provided to keep the tension in the
antenna safely below the breaking strength when the tree sways in
the wind.

D. Attaching antennas to supports.

1. Strength of atlachment.—The means used for attaching the
antenna to the support shall be such as to withstand a gres er load
than that which will break the conductor itself.
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2. Attachment on small poles.—If the pole is not strong enough to

support a person, some arrangement shall be provided to draw up
the antenna from the ground.

E. Minimum clearance above ground.

1. Spans 160 feet or less in length.—Antenna conductors shall have
clearances above ground as given in Table II.

. TABLE 11
MINIMUM ANTENNA CLEARANCES ABOVE GROUND

. Receiving Medium-
Location and low-power | and high-power
. antennas antennas

Above streets and other traveled roadwnys Fd
Ajong road in rural districts 3
Above roadways to residence ROrages 2
Above spaces or ways nccessible only to pedestrians —

2. Spans exceeding 150 feet in length.—TFor such spans the above

il_e(;lrrantces shall be increased by 0.1 foot for each 10 feet in excess of
ot reet.

F. Minimum clearances below supply and communication con-

ductors.——Antennfls shall have the following clearances from con-
ductors under which they eross:

NI . TABLE 111
MINIMUM ANTENNA CLEARANCES BELOW OTIH 'L CONDUCTORS

Receiving Medium-
and low-power | and high-power
antennas antennas

Communieation conductors ¥ Feet
Supply conductors, 0 to 750 volts e 10

Supply conductors exceeding 750 i
10

Crossing under—

IG.‘ Clearances from.co.mbustible material.—Antennas of medium-
and high-power transmitting stations shall be placed so that an air

gap of at least 10 inches exists between the ant g
combustible material, e and the neaest

524. Special Construction of Antennas.

X A.r‘ltcnnas shall be specially constructed according to the following
requirements when they eross over railroad tracks, supply conductors
)

or communication conductors, or arc in conflict with supply or com-
munication conductors.

" A Reco_mmendation against locating antennas in situations
ére special construction is required.—It is strongly recommended
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that the installation of antennas in these special situations be avoided,
If such locations are employed, it must be recognized that special
hazards are introduced and that great care is necessary in the con-
gtruction and maintenance of antennas to avoid contact with supply
or communication conductors or to avoid the reduction of clearance
over railroad tracks.

B. Construction of antennas crossing over or conflicting with
service loops 0 to 150 volts to ground.—Antennas constructed in these
situations shall conform to the requirements for the ordinary con-
struction of antennas (rule 523) and, in addition, with the requirements
set forth below for splices (rule 524, C, 2) and for minimum clearances
above communication and supply line conductors (rule 524, G, ).

C. Construction of antennas crossing over or conflicting with
communication conductors or supply conductors 0 to 750 volts.

1. Antenna conductor strength—The strength of the antenna
conductor shall be not less than that of hard-drawn copper to the

following sizes:

Size of hard-drawn copper

Span length Size

A% \ Diameter

0 to 150 feet
0.162

Lxceeding 150 feet

) Tuck
3 0.128
6

9. Splices.—Splices in antenna spans shall be made with a suitable
twisted-sleeve connector which will provide a strong unsoldered joint.
3. Antenna supporls.

(a) MATERIAL.
The poles for supporting antennas shall be of steel, concrete, ot

wood. Wood poles shall be free from observable defects that would
decrease their strength or durability.
(b) s1zE.
Wood poles shall have a top diameter of not less than 6 inches.
(c) SETTING.

Poles shall be set
applied load will break the pole before the butt

its setting.
4. Minimum clearances above communication and supply conduclors

0 1o 760 volts.—Antennas crossing over such conductors shall have the
following clearances:

to such a depth and in such a manner that any
is pulled loose from
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.:n:cnnns of rccei.ving and low-power transmitting stations
Antennas of medium- and high-power transmitting stations

D. Antennas crossi i
. ssing over railroads or i l
. I : crossing over icti
with supply lines exceeding 750 volts. ’ o conflicing
I. Antenr vi
ol e :1 ;(;s }of” recetving and low-power lransmilling stations.—
s o ‘)um' shal c(.)nf_orm .tro the requirements for conmlunicati'on
in l. c]c&] ic 1}30 1n similar situations as far as grades of construction
( rances from all other wir
vires and fr
(Sce part 2.) om ground are concerned.
2 A ;
2. Anler ]
I Sehzﬁzs of tfncdzu.m— and high-power transmitting stations.—Such
‘situ:ltions ol conform to the requirements for supply lines in similar
' ) fs ar as grades of construction and clearances from all other
ires and from ground are concerned. (See part 2.)

525. Guarding of Antennas.

Antennas for transmitting stations shall be installed or protected

{ soas to be inaccessible to unauthorized persons

] nl 7]
SecrioN 53. LEAD-IN CONDUCTORS

| 530. Applicationof Rules.

The requirements of this section apply to lead-in conductors of

;?::;l";::gcit;l&fis and :ril{ls]mitting stations of low and medium power
- B ors of high-power transmitting stati -
such requirements of part 1, “Supply stations,” ]!%S it[;}:ll;ns shall meet

531, Material.

Lead-in ‘
; conductors shall be of copper, bronze, copper-covered

3 StCC], . }

i 32, Size.

A. Receivi i ivi
wving stations.—For receiving stations the size of lead-in

g conductor shall be not less than No. 14 A. W, G. (0.064 inch) if of

g copper, or less than No. 1 7 . .
g covered steel. 7 A W. G. (0.045 inch) if of bronze or copper-

B, ) .
Low- and medium-power transmitting stations.—For such

transitting stations the lead-i
WG (0s o, in conductor shall be not less than No. 14

533, Installation of Lead-in Conductor.

A o qs
From antenna to first building attachment.—This section of the

8 load-in wire shall aui
8 ol conform to the requirements for antennas similarly
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B. From first building attachment to building entra.nce..-—'l‘his
section of the lead-in conductor shall be installed and mamtamc:l 50
that it cannot swing closer to open supply conductors than th~ fo.low.

ing distances:

Supply lines 0 to 750 volts
Supply lines exceeding 750 volts

Exception.—The 2-foot clearance may be reduced if Phe lead-in
conductor is separated from supply conductf)rs by a continuous flnd
firmly fixed non-conductor which will maintain permal?ent separ_at.lon.
This non-conductor shall be in addition to any insulating covering on
the wires.

| C. From building entrance to set.
1. Receiving stalions. . ’
(a) Lead-in conductors shall be securely fastened in a workman-
ike manner.
llke(b) Clearance between lead-in conductor and any supply conductor
i i inches.
t in conduit shall not be less than 2 inch .
% Exception.—This 2-inch clearance does not apply if a firmly ﬁ:xed
non-conductor such as porcelain tube affords a Qerman.ent separ.atlon.
This non-conductor shall be in addition to any insulating covering on
the wires. N .
) tations.

2. Low- and medium-power {ransmitling s .

(a) Lead-in conductors shall be securely fastened to suitable
insulators. . .
msu(l?) Clearance between lead-in conductor and any supply wire shall

t least 5 inches. ,
e lZc) Lead-in conductors shall be installed and protec.ted to prevent
persons from readily coming into accidental contact with them.

SectIiON 54. CONSTRUCTION AT BUILDING ENTRANCE

40. Application of Rules. . Ny
5 Th: lx)‘equirements of this section apply to constrl'xctlon at rccel(;':)x:f
stations and transmitting stations of. low and medluml 129wrcr.mﬁ0m
struction at building entrances at high-power tra}mmlﬁ ing si
shall meet such requirements of part 1, “Supply stations,” as apply.

541. Entrance Bushing. N N

Lead-in conductors shall enter the building tllrf)ugh a} rlglt;,
non-combustible,non-absorptive,insulating 'gube or bushing, or throug
a drilled windowpane.
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542. Creepage and Air-Gap Distance.

The entrance bushing or windowpane mentioned in rule 541

above shall afford the following creepage and air-gap distance frora
extraneous bodies:

Receiving stations

Low- and medium-power transmitting stations using damped
waves

No requirement.
5 inches.

3 inches.

543. Mechanical Protection of Bushings,

Entrance bushings of poreelain or other fragile material at trans-
mitting stations shall be protected where exposed to mechanical injury.

SECTION 55. PROTECTIVE AND OrERATING GROUNDING CoxNDUCTORS
550. Application of Rules.

The requirements of this section apply to grounding conductors of
receiving stations and transmitting stations of low and medium power,
Grounding conductors of high-power transmitting stations shall meet
such requirements of part 1, “Supply stations,” as apply.

551. General.

The protective grounding conductor may be used also as the
operating grounding conductor. o

552. Material and Size.

A. Receiving stations.

1. Material.—No requirements.

2. Size.—

(¢) OPERATING GROUNDING CONDUCTOR.

No requirements.

(b) PROTECTIVE GROUNDING CONDUCTOR.

This conduetor shall not be smaller than the lead-in conductor.

B. Transmitting stations.—The operating and grounding con-
ductors shall have strength and conductance per unit length not less
than No. 14 A. W. G. (0.064 inch) hard-drawn copper.

553. Installation of Grounding Conductors.

A. Method of running.

1. Grounding conductors shall be run in as straight a line as possible
from the set or the protective device to o good permanent ground.

2. Grounding conductors may be run either inside or outside of
the building.
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—It is rccommended that the protective grounil-
dium-power {ransmitting stations be run out-

Recommendation.
ing wire for low- and me
side of the building.

B. Mechanical protection.
where exposed to mechanical injury.

C. Insulation.——Grounding conductors may be of insulated or
bare wire and need not be run on insulating supports.

__Grounding conductors shall be guarded

SecrioN 56. GROUND (CONNECTIONS

560. Application of Rules.
his section apply to ground conneetions for

The requirements of t
all classes of transmitting stations and to protective ground connections

of receiving stations.

561. General.
Grounding shall be done in accordance with the following methods.

(See section 9 for complete rules for grounding.)

562. Gas Pipe Not to be Used.
Gas pipe should not be used for grounding purposes.

563. Water-pipe Grounds.

The ground connections shall be made to a cold-water pipe where

such pipe is available and is in service and connected to the street
mains. An outlet pipe from a water tank fed by a street main or a wel
may be used, provided such outlet pipe is adequately bonded to the
inlet pipe conneeted to the strect water main or well.

564. Attachment to Pipes.
Grounding conductors shall be attached to pipes by means of
suitable ground clamps. The entire surface of the pipe to be covered

by the clamp ghall be thoroughly cleaned. ,

565. Driven or Buried Grounds.

If cold-water pipes ar¢ not available, ground connections may b
made to & galvanized-iron pipe or to & rod driven into permanently
damp carth or to a metal plate or other body of metal buried similarly.

566. Attachment to Ground Rod or Plate.
The grounding conductor shall be attached to the rod, buried plate
tal so as to give reliable connection both me

or other body of me :
chanically and clectrically. This connection shall be made so that!
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will not fail through i .
corr .
oarth. E osion, even when the joint is buried in the

SecrtioN 57 APR
. N 57. OTECTIVE DEVICE
570. Application of Rules. o

The requirements of thi

' -ent this section apply

receivi . , pply to protectiv i

Pli)ctnc\ cl:f, :tt:ltlo.ns :mf(l transmitting stations of lol\)v ar?((;tllx‘lgd?evwcs o
vices for high-power transmitti el meet

rlective ransmit i
such requirements of part 1, “Supply s(-atidnsti’llfs itggions shall meet
5 y.

571. Lightning Arrester.

A. Where required.—I
! ~—Iach lead-in .
hal ided wi o conductor of 1 i ;
sy {n 1 lz]e provxfled W ith a lightning arrester, whetl " euslving stution
grounding switch is used. ) ier or not an antenna

B. Operating volta e i
ge.—The lightni ot
operale at a potential of 500 volts ir ]::Sl:g arrester shall be such as to

C. Location.—Th
: ¢ arrester may be 1 i
as near as . _ ocated outside tl ildi
b o thlzri;ztil!fgblfe to the point of entrance, or inside tllxcc E::'llk}'mg
toa ground. The ao- entrance.and the receiving st and conv mient
' rrester shall not be placed in the immediate Vl(z:lll(:?yt

‘ SC(

572. Antenna Grounding Switch. i

A. Where required
.—An anten ' i :
at low- . na grounding s
ow- and medium-power transmitting stabion: X‘St'fxl:tzgzu o usc1d
S a ground-

ing switch is not required ivi
- at rece i
addition to the lightning arrester 'ving stations, bu may be used in

B. Type of switch.

g

.
EN

4 inches.
o . ol tinch X4 inch
. Lil; l;flse. Non-absorptive insulating material
. ation.— Wi .
The switch may be located either outside ot inside

connection is made.
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D. Clearance for live switch parts.—The switch shall be mounted
so that its current-carrying parts will clear the building wall or con-
ductors not connected to the switch by the following distances:

Switches for receiving stations: No clearance required.
Switches for low- and medium-power transmitting stations:

5 inches.

Damped-wave sets
3 inches.

Undamped-wave sets

E. Method of connection.
1. Receiving stations.—The switch shall be wired so that the

antenna lead-in conductor can be disconnected from the set and
connected to the grounding conductor. When in the grounding position
the switch shall short-circuit the lightning arrester.

2. Low- and medium-power transmitling stations.—No requirements.

F. Operation of switch.

1. Receiving stations.—No requirements.

9. Low- and medium-power lransmilting slations.—Antenna and
counterpoise lead-in conductors of low-and medium-power transmitting
stations shall be connected to the grounding conductor whenever the

station is not in use.

573. Protection Against Kick-back.

A. Where required.—Protection should be provided at low- and
medium-power transmitting stations where necessary to protect the
supply system against high-potential surges and “kick-backs.”

Any of the following methods may be used:

1. Two condensers, usually of 0.1 to 0.5 microfarad capacity and
capable of withstanding five times the normal voltage to which they
are subjected, placed in series with one another across the supply line
with mid-point between condensers grounded. Across (in parallel
with) each of these condensers shall be connected a shunting fived
spark gap capable of not more than ﬁf—inch separation.

9. Two vacuum-tube-type protectors in series with one another
across the line with ‘the mid-point grounded (if the line voltage does
not exceed 110 volts).

3. Electrolytic lightning arresters,
type.

C. Location.—Apparatus for protection against “kick-back”
should be installed across the supply conductors as near as possible to
each radio transformer, rotary spark gap, motor, and generator (in
motor-generator sets), or other auxiliary apparatus.

such as the aluminum-cel
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SecTioN 58. CoNNECTION To POWER SuppLy Lines
580. Connection to Power Supply Lines,

Wirilr?;v;lcl:luzzcliin conn(iiction with power supply lines and methods of
n accordance with the rules coverin
portable fixtures, devices, and appliances. (Sce sectiof ;’;I)‘m&ﬂcnt >

SECTION 59. BATTERIES
500. Application of Rules.

‘The requirements of this secti

. s on apply to batteries for ivi
§tntlons .and transn}lttmg stations of low and medium pow(:r r%ﬁ;’mg
msta.llatlons for high-power transmitting stations shall n'lc t‘ ot
requirements of part 1, “Supply stations,” as apply o sueh

591. Care in Handling.

Care shall be used in handling batteries in order to avoid contacts

with terminals having a high : X
shock. g & high enough difference of potential to cause

592. Storage Battery.

A. Wiring.—The wirin i

A g of storage batteries used witl i
3 - y l

receiving equipment shall be subject to the rules covering the wriz;idr:g

of permanent or portable fix i :
tion 37.) P xtures, devices, and appliances. (Sce sec-

B. Ventilation.—Storage batteri
oot o g ries shall be located where there is

C. Precautions.

é. é)pen flames sl}&ll be kept away from storage batteries.
mbb. Storage batterle.s sh01.11d be placed on trays or mats of lead
er, or other material which will not be affected by the electrolyte’

D. Large battery installations.—Installations of non-portable

storage batteries of more than 50-kilowatt-hour capacity at the

8-hour rate of discharge, if i
e rale of ge, if used for radio, shall comply with section
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CATALOG OF MEMBERSHIP

(This list is correctd only to December 31, 1920)

LIST OF MEMBERS OF ALL GRADES
Arranged Alphabetically
(See note on page 108)

NOTE

_ s Al i two
. . hip is divided into
The following list o Igflnxllll);;:l{)gtical list of members

L tains rises &
sc;ctx}:)nsﬁgri(:ufzzst;fc 02\1 grades andt;chcalsreﬂc‘?lxlx)%t;:gi\% ey
of the TS5, pers. In the alphd ber’s

1 list of member: llowing the membe
geographied late immediately follo¥ date of clec-
the letter and da e of membership and di follow
o ]Q\t'l}]::z::; nﬁ];(;eg&?x?n one letter and date group
tion.

i ofer to the

ber’s name, the subscqu(:-vntl; notations rc
i dnem:rlld date of transfer toa h;% ;er
%;2 grade of Tellow; (M) Member;
Jum%{'.hcrc only one addre

0t 11 dress. .
s u“l(\}emf?g:)];tstggicm 1ist contains the s

ich the member i8 located and his presen
%ership in the Institute.

ade. (F) denotes
gxq) Associate; ()

g3 is shown in the nlp\mbcticnl list

tate and town 1n
t grade of mem-

ABBITT, WILLIAM H. (A'28), Profes-
% sor of Physics, Texas Technological College,
Er  Lubbock, Tex,
4 ABBOTT, WALTER (A’27), Radio Corpora-
% tion of America, Rocky Point, L.L, N.Y.
ABERCROMBIE, JULIUS B. (A’27), Radio
Operator, Station KGBX, 1221 Frederick
Ave., St. Joseph, Mo. For mail: 1810 Cres-
¢cent Dr., St. Joseph, Mo.
[ ABEY, ROBERT E. (A'27), Proprietor, Radio
§ Shop, 905 W. Magnolia Ave, Ft. Worth,
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ONG, H. M. (A'25), Radio Engincer,
A%{lgﬁ;ﬁg Switchboard and upply Compaqiv:
1066 W. Adams St., Chicago, Iil. For mal:

8§32 N. Lombard Ave, Oak Park, Il
(gr2n, B

RMSTRONG, H.AROLD w.
AI’hillips Ave., Chicago, Il N
G, L. J HEATON (A'28), Rato
Allzin:;:‘::? NIntcrn.{lionnl Standard }fé“’"{zc
Corporat{on, Connaught House, Aldwick,
London, W. C. 2, England. N
G, RALPH W. 2 2di
A}}zih:gsi’xfg?%ndio Engincering Dept., Westizg:
house El'cctric zm(i? bianuf?ctgaxlrxlgqo(j?}:n;;\a:ty.
i h, Pa. For maili Bl '
\I)’\}:ltli‘l):srlfurg Branch, Pittsburgh, Ia}.{ o
ONG, REECE M. (A’26), Radio &
A%x—fgfy, West Penn Power CO"ZCOSmErls-
ville, Pa. For mail: P.O. Box 62, ot 5
dale, Pa. '
ARN(')LD, ELMER J. (AZ&),
Furniture Company, La(n;al;;,) ‘.[ e B
HN w. ' y oemblh
AR‘l}Il?chgé c:partment, Western U'mon Tele
gra h Company, 195 Broadway, New
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ARNOLD, LOWELL GEORGE (A'29), Sales
and Service Engincer, Newark Electric Sup-
ply Company, 152 Mulberry St., Newark,
N.J. For mail: 28 Park St., Roseland, N.J.

ARNOLD, PRESCOTT N. (A'29), Research
Associate, Bureau of Standards, Radio Sec-
tion, Washington, D.C.

ARNOLD, THOMAS E. (A'27), Communica-
tion Section, A, C. T. S. Chanute Field,
Rantoul, IlL

ARPS, MERVIN W, (A'14-M'19), Licutenant,
U,S. Navy, “U.S.S. Florida,”” c/o Post-
master, New York, N.Y.

ARRIGONI, ARTHUR (A’29), Serviceman,
General Radio Compdny, 274 Brannan Street,
San Francisco, Calif. For mail: 242A Hart-
ford Street, San Francisco, Calif.

ARTHUR, GUY B., JR., (J'28-A"28), 3222 S.
Michigan Ave., Chicago, Il

ARTHUR, RALPH L. (A'28), Machine Shop
Foreman, Howard Radio Company, South
Haven, Mich.

ARTZT, MAURICE (A'26), Radio Test, Gen-
eral Electrical Company, Schenectady, N.Y.
For mail: 12 Riverside Ave., Scotia, N.Y.

ASCH, MARCUS (A’29), Recording Engineer,
Metropolitan Studios, Lewis Street, Fort Lee,
N.J. For mail: 50-65 40th Street, Long Is-
fand City, L.I, N.Y.

ASCH, MOE (A’27), Radio Engineer, Walthal
Electric Company, 233 Spring St., New York,
g’.Y. }?g}' mail: 2738 E. 19th St., Sheepshead

ay, N.Y.

ASHBAUGH, EDWIN C. (A'27), Chicf
Operator, Radio Corporation of America, 326
Broadway, New York, N.Y.

ASHBROOK, ROY B, (A'26), Communica-
tion Engincer, Southern California Edison
Company, 3rd and Broadway, Los Angeles,
Calif. For il: 601 N, Mission Dr., San
Gabriel, Cali¥

ASHLOCK, H. D. (A'27), Radio Engincer,
Indiana Electric Corporation, Indianapolis,
%ng. For mail: 611 W, Taylor St., Kokomo,
nd.

ASHMORE, J. W. (A’20), Radio Corporation
of America, Belfast, Me. For mail: 66 Union
St., Bellast, Me.

ASHTON, JOHN E. (J'28), Repairman, Ed's
Radio Shop, 3 West St., Englewood, N.J.
For mail: 163 Waldo Pl., Englewood, N. J.

ASHWIN, CECIL W, H. (A'26), Radio
Operator and Engineer, Marconi Comm. Co.,
Ltd., Marconi House, London, England. For

mail: 26 Thorncliff Rd., Barrow-in-Furness,
England.

ASSERSON, RAYMOND (M'27), Radio Fre-
quency Laboratories, Inc., Boonton, N.J. For
mail; 2 Tower Hill Road, Mountain Lakes,

ASTEN, OLIVER B. (A'29), Service Engincer,
Electrical Research Products, Inc., 250 W,
§7th St., New York, N.Y. For mail: 17
High Haith Road, Arlington, Mass.

ASTER, ALVIN K. (J'15-A’18), Engine
Bell Telephone Laboratories, Inc., 463g|W:.:£
St., New York, N.Y.

ATHERTON, MALCOLM J. V. (A'26), P.O.
Box 87, Fullerton, Calif. ] »
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ATKIN, ROBERT (A'29), Studio Engincer,
National Broadcasting Company, 711-5th
Ave, New York, N.Y. For mail: 1160 Bry-
ant Ave.,, New York, N.Y.

ATKINS, CARL EDWARD (]'29), Labora.

tory Assistant, J. W. Myers, 5 aanis
B}Ig., ackson, Mich. i?or mail:G%r(;éanll’:
Biddle St., Jackson, Mich.

ATKINSON, CYRIL T. (A'23), Manager
Test Dept., Messrs, Gent and Company, Ls;d.:
Faraday Works, Leicester, England. For
mall: La Casa Rosa, Greenland Ave.,, Hum-

berstone, Leicester, England.

ATTMORE, WILLIAM B, (A'28), Sales En-
gineer, Victor Talking Machine Company,
Camden, N.J. For mail: Clementon, N.].

ATWOOD, WARREN S§. (J'25-A’28), Switch-
man, New York Telephone Company, 140
West St., New York, N.Y. For mail: 75-17.
41st St., Jackson Heights, L.1,, N.Y,

AUBRY, PIERCE J. (A’25), Radio B
Associated Buyers Corporation, 1431% ng:(‘l':

way, New York, N.Y. For mail: P.O.
294.' Malverne, L.1., N.Y. mail: 0. Box

AUCKERMAN, U. H. (A'29), Signal A .
tice, Chesapeake and Ohio Raill%‘:y, é)/%rc“.
A. Taylor, Supt. of Signals, Richmond, Va.

AUGENBAUGH, WILLIAM K. (A'27), Con.
trol Room Operator, Radio Station WLW,
Croslcy.Radlo Corparation, Cincinnati, Ohio.
For mail: Apt. 6, Ripley A, 6650 Chestnut
St., Mariemont, Cincinnati, Ohio.

AUGUSTINE, ROY W. (A'23-M'26), Secre-
téxgy and {’i?gxni:?er, Joy]Kc?}:cy Cl:)rporation,

icago , or mail: 249 T .
Oak Park, Tl omas St

AUGUSTUS, LEE M. (A'29), Student, Uni
versity ?l Michigan, Ann Arbor, Mich. For
mailz, 4'5 Florence St., Ypsilanti, Mich.

AULL, WILSON, JR. (\'17-M'27), Radio En.
gm;cr, Room 707, 41 Park Row, New York,

AULT, ARTHUR K. (A'29), Machinist, Balti.
more and Ohio Railroad, Mt. Clare, Balti-
more, Md. For mail: 333 8. Gilmor St.,
Baltimore, Md.

AUSTIN, EDWARD (A'23), Test and Inspec-
tion Engineer, Crosley Radio Corporation,
Colerain and Sassafras Sts., Cincinnati, Ohio.

AUSTIN, FRANCIS M. (A’26), Power Sales
Dept., Hous_ton Lighting and Power Com-
pany, Electric Bldg., Houston, Tex.

AUSTIN, KIRBY B. (A'25), Radio Engineer-

ing  Dept, General Electric i
Schcncctady', N.Y. n Company,

AUSTIN, LESLIE C. (A'28), Manager, Radio
cht.,s\Vat])llc)"Van;l C%mpany.llnc.. 1113-3rd
ve., Seattle, Wash, Fo il: 540 N. 82
St., Scattle, Wash, £ mal N. 82nd
AUSTIN, LOUIS W. (A'13-M'13-F'15),
Bureau of Standards, Washington, D.C.

AUSTIN, OTTO C. (A'27), Distribution En-
gineer, Mad.xson Gas and Electric Company,
Madison, Wis, For mail: 430 W. Wilson St.,
Madison, Wis,

AVERY, ALFRED L. (A'28), Supervisor, Pa-
cific Telephone and Telegraph Company, 800
Fairview, N., Seattle, Wash. For mail: 6809.
17th St,, N.E,, Seattle, Wash,
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BAKER, THOMAS S. (A'29), Shift Engi
Radio Corporation of America, B:»Iina;‘,“'(’:l.:lci? B?l?ulfbsrz\ Jlindvicl;:RCrigN (-‘\'29)0' Npnaer &
;h?l}’(‘ﬁﬁvr:rd}{qlh‘{ﬁls iy 1(‘\['26), o e, Tuta Okla. pany, 1309 E. 15th St,
fi nd, Middlesex, England.
oni w, s . g"'m ' BAUN‘NIST.ER, M. W. (]'26-A'28), Student
Engineer Radio Dej t(‘\Gw_l' l281?_, Managing nllgillvfriluy Of_’,‘\rlvzn.na. Tucson, Ariz. For
pany, Schcnecmdy,pl‘\".Y.c"cm lectric Com- Ariz. ox 172, University Station, Tueson.
SALCH, J. A. (M"17), President, Mutual Tele:  BARBER, D, G. (A28 i '
] , < » al Tele- , D. G. , M:
)1_}?1"!: Company, P. O. Box 2200, Honol:;llcn, Int;r-Cny Radio Tclch?aph 1&;1: C(?S\C:Iaatx(l)é
BALD'WIN Ohio. For mail: Green Camp, Ohio. '
. | ARTHUR V, (A"27), Radio En BARBER, WALTER G. (A6}, Ballyi
gineer, Jol,‘nsonburg Radio Comparny, Joh::- ,Rndi" of Canada, Ltd., ‘4"5 )kil"agdgtm l\l\“
wonbur . For iail: 516 High St, John. _ Toronto, Ont,, Canada. o
0 ¢, Pa. BARBER, WILLIAM E ’ “hi
’ RBER, I . (M°27), Chief De:
B[}:LD.WIN, GEORGE (A'27), Radio Service signer, Royal Aircraft lisl:lblishmcnt‘,“ F;\ln'i-
l.ngmccr, Canadian Westinghouse Company, borough, Hampshire, England. For mail:
‘0, Service Dept., Hamilton, Ont., Canada. Risboro, Salisbury Rd., Farasburough, Hmul:

Telephot »
Telegrar
1607, Nuw
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AVERY, ROBERT D. (1'29), Assistant Broa(_l- BAILEY, AUSTIN (A'ZZ-—A\[’.?S),
cast Engineef, Richardson Wayland Electric Engincer, American Telephone and
Corporation, 106 Church Ave., Roanoke, Va. Company, 19 Broadway, Rm.
For mail: 206 Virginia ve.,, Virginia York, N.Y.
Heights, : . BAILEY, RALPH_G. (A27), Service Mayo
AXTEN, BERNARD J. (A26) rechnical As- © ger,. William A. Friemel, Radio Dealer, 2
sistant, Kodak Ltd., The Works, Harrow, Rock Rd., Glen Rocks N.J. For mail: 112
Middiesex, England. For m_ail: King's Leigh, Glen Ave., Glen Rock, N.J.
49 Ealing Rd., \Wembley, Middlesex, England.  BAILEY, STUART L. (A128), Assistant Radio
AYER, OLIVER G. (A'27), District Manager, Engineer, Dept. of Commerce, Bureau 'ni
¥.A.D. Andrea, Inc., 1370 West Blvd,, Cleve: Lighthouses, Office of the .Sup't: of Ligat-
land, Ohio. houses, 11th District, Detroit, Mich.
AYER, RAYMOND B. (A26), Vacuum Tube  BAILEY, WALTER H. (A'27), Radio Sujer-
Development, General  Electric Company, ! intendent, Thomas and John Y}mcklch:mk,
River Road, Schenectady, N.Y. For mail: Ltd., Cunard Bldgs., 1iverpool, England.
211 Hugh St., Schenectady, N.Y. BAILEY, w. M. (23, Wireless Spcciu}ty
AYMAR, ERWIN (A'Z{»j),.Engiilggr,BEngilnccr- Apparatus Compi\{ay, 76 chcnox_x‘St.s.‘J.'ip' @
ing Dept., Western Uniol, roadway, Piain, Boston, Mass. For mail s wdor isbo
Ntw Ygrk, N.Y. For mail: 8 Garden Place, St., Lynn, Mass. BAL‘D\)\l/{Ib{! JOHN M. (A'%), Chiel Fngi B;;;’:;‘SE
Brooklyn, N.Y. N, 1. R, (A'29), Student, Canadian Wet neer, Radio ‘Station KDYL, Ezra Thompson ULESCO, CONSTANTIN D. (M'27),
B B?r}gh'm};c éompany’ Hamihén nt., Canada : Bldg., Salt Lake City, Utah. lég;";al.'i“g‘;ggce “J'g}“ Field, Dayton, Ohio
) , .. Canida. n g | yion, Ohio.
ils 1d Ave, S. Hamilton, BI\PDWIN, NATHANIEL (M'2 dreside : ambridge Ave., Dayton, Ohio,
For mail: 65 Garfield ) O Nathaniel Baldwin, Inc., 34(771 bS)j‘Me:‘dL;n. BARCLAY, HUGH N, (A'26), Radio Dept.,

BAART, JOHN C. (A'29) Radio Inspector, \ ’ .
Yo e omcc'\m’;’y e T e B}(\)In;l“ (J::;‘;: L. (M'27), Managing Editor Salt Lake City, Utah. Kent Piano Company, 339 Hastings 51, W
7 i1: 844 N. Yar ve., Portse ’ L. ,, Mani itor, g ‘ fano Cempay 3 s St
l\n‘(m),uml?%;;nmall 843 4 «Popular Radio Weekly,” Atlas Press Py, BA\EBWXIN,FPRE$TON DE GRAUW (J'27- S Rorth \’m;‘:uﬂ\::" ﬁ?_r(;maél.l'n,\’dz o
' WALLACE C. (425), Communi. 1ad., Tattersall’s Lane, Melbourue, Aust:alia. :1"1\-)':{'“ iomarine Corporation of Ametica, BARDIN, WILLIAM F (A25), PR
BABCOCK, i ; For mail: 48 Lincoln Rd., Essendon, Mel uckerton, N.J. ARDIN, WILLIA e 33)6(1;‘&{;3 »];;ngl:

BALL, GEORGE F. (A'26), Wircless Tele- Australia, For mail; Archibald St'__ lal;rf{lcll‘:i:

cation Engineer, American T bourne, Nustratia.
(A’26), Radio phone Engineer, Govt. Radio Station, Mom- Brisbane, Australia.

Telegraph Company, 1537, 195 Broad-
elegraph 01", Y. For mail: 213-05 BAINBRIDGE—BELL. L. H. plone Engineer :
asa, Kenya Protectorate, Liast Africa. BARFIELD, A. R. (A'29), Radio Engincer
BALL, I. DALE (A’19), Assistant Radio In- Valley Appliances, 634 Lexington A\'::.. Roch-

way,. New- . 3 ! §
ey Ave, Bayside, L.L N.Y. Fngineer, Radio Research  Station, Ditton
RO ; ; The Pacific Park, Langley, Bucks, England. For mail:
s}xcclor. Office_of Supervisor of Radio, 29th ester, N.Y.
Floor, David Stott Bldg., Detroit, Mich. BARGAMIAN, JOHN (A’29), Radio Service

BACH, ROY 0. (AIS), Enginect Norfolk Villa, Montagu Rd., Datchet, Wind-
BALLANTINE, STUART (A16-F'28), Radia  ineehs BI8triC mda. | F William St.,

Telephone and Telegraph Company, Dexter KV
Hcort‘:)n Bldg., Seattle, Wash. sor, England. i
BAIR, RALPH S. (A21), Radio k
B:'rculucncy' Laboratories, Boonton, N.J. i\\[:l:,:;;;:,l‘:. &;Q(' 1Ca‘nml.1].{ I For mail: 101
\LLARD, WILLIAM C. (A'16-M"27), I  OWARD. T G
structor, Engi S Cormell Ui n-  BARKER, HOWARD T. 2
ml).'L i'l‘imm':t':{.‘.cf{“‘b Dept., Cornell Univer- {%cpc:ll(‘l‘ (}hicf. \\'cs(c’:‘n (l3\x,f.)73' 'l‘t;:::s::;lull(n
any, Rm. 200, 44 Church §
PALLENTINE, EDWIN C . ' \'on'\pm\ =00, wrch $t., Buifalo,
{?;.diu l‘:“g}“ef{i"g WIN (,u,é,f'\“'s]‘\[lui()n): x\; For mail: [44 Dundee St., Buffalo,
ompany, iver Rd., Schenectady, N.Y k ’
Company, 1, River, R, Schencetady, N.¥. BARKER, L. T. (A'29), Telegr:
Nt.);’mall. 2024 Euclid Ave, Schenectady, C.l"l. 11\1{1 Q. Ruilr:\ml 8‘0., K\'c'h:;rl:]:\,({{,(c)mgg;
BALL ) o mail: Waldron, Mo,
\“”f{ﬁd::j;erED\W (4'26), 1623 Clinton  BARKER, PERCY L. (azs, Assistant Engi-
i neer, Radio Section, . 0. Rescarch Stati
BI:‘IﬁB{}_HcGl;{, I'CLQIIR L. (A'28), Service: Dollis Hill Lane, London, \\’fé.lrg,lli?l:lt;:::;:
man, JAh ma?l(:lolls‘(l"‘l" (jlhrln Sst. P’nlmym, BARKHAUSEN, H. (A’26), Professor Tech-
iy DN erry St., Palmyra, :)ﬁscBe lllochsc(hnlc Institute, "c]mhull;.ﬂlr;l.\.\c
BAL , . . , Dresden, Germany.
SLEY, JAMES R. (A'26), Chief Engi- BARKLEY, HOWARD F. (A'25), I O. Box

neer, Movietone Dept,, Wm. F Studios ! A
Hollywood, Calif. F!or' maiT: 116:”!)(!)( I:l’v::::l(ll?g{ 148, Great Barrington, Mass.
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1grincer,

) IN 1. (A"28), Radic Serv- ) Engine
B?cgrl;\lxﬁgécl‘:tax&,)mobg\e (Company. 22 Lin- Bell Telephone Laboratorics, Inc., 463 West

den St., Allentown, Pa. For mail: 1064 St., New York, N.Y.
Catasaudua St Fullerton, ¥ BAIRD, FREDERICK (A29), Seicih

! jo E i Sngi i “1sinore
BACHOFER, C. L. (A'27), Radio Experi- Wardle Engincering Company, Ltd, I

-Carl Telephone Manu- Rd., Old Traffor, Manchester, England. For
mentet, St Corles Univ mail: “[.ewaigue,” 13 Hornby Rd,, Stretford,

facturing Company, 1060 University _Avc.,
Rocheste ¥ For mail: 33 Loomis St., Manchester, England.

Rochester, Y. o
Rochester, N.Y' BAIRD, HOLLIS S. (A'28), Chiel Fuincy
BACKLUND, LOVIS R. (Jr2m), 39 Central Short-wave and Television Laberatory, 70
Ave, Naugatuck, Conn. ) . Brookline Ave., Boston, Mass.
AAGKUS, CYRUS D. (A'19-M26), Examiner,  BAKER,  ROTHWELL H. (A7) M
U. S. Patent Office, Washington, D.C. tising ‘Manager, ‘%{ H. Grebe and Compant,
ROW, BERT E. (J'20), Commercial 113 W. 57th St,, New , N.Y. For mail:
B%?)CGI'E'OF and  Engineer, 419 S. 16th St 133-01 Sanford "\ve., Flushing, 1.1, N.Y.
Qperator eb. For mail: 9901 Florenc®  pAKER, DEAN R. (A'28), Radio Endiner
Heights Blvd., Omaha, Neb. Slagle Radio Companys 1232 Maumec 1\:’;..

BAECKLER, WALTER (A'29), Electrical Ft. Wayne, Ind. For mail: 2131 Curde
Engineer, National Carbon Company, Inc., Ave.,> Ft. Wayne, Ind. 1
Fdgewater Works, Cleveland, OFS: @ BAKER, JAMES M. (J'29-A29). Radio Lab- Canon, Beverly Hills, Calif. BARKLEY, WILLIAM J. (M'29), Assistant
BAGSHAW, GEORGE W. (A'27), Engineer oratory Assistant, Metro Electric (Compant, ; BANDITSON, HARRY (A29), M to President, DeForest Radio Company, 139
and Manager, Messts. J. G. Graves, Ltds 2161 N. California Ave. Chicago, 11l Tor Modern Radio and Equipment Co W T Franklin St., Jersey City, N.J. For mail:
Wireless Manufacturing, Sheffield, Engl:}nd. mail: 1199 Edgewood Rd,, Lake Forest, 1L Franklin St Buffalo, N.Y. ompany, 191 21 Clinton Ave., Maplewood, N.J. -
Wireless N4 Sandygate Rd., Shefield Ené pager, JUDD - Q. _(A'28), Engincer i BANEI ALESSANDRO (A'29, Chiel Engi-  ° Tevojeun ROY G. (A'28), Engineer, General
land. Charge, Theatre Equipnment Depts: R._C..\. neer, Italian Broadeasting (;On’1 Cn;} Petroleum Corporation, Higgins Bldg., lLos
BAIER, ARTHUR H. (A'27), Manager and Photophone, Inc., 411-5th Ave, New York. ltalian 1, Milano, Italy. pany, Lorso Angeles, Calif. For mail: 7530 S. Hobart
Treasurer, Cedar Lee Radio Company, 2134 N.Y. For mail: 286 Old Broadway, Shade BANGS, PHILIP C. (A’ ) Blvd, Los Angeles, Calif.
Lee Rd., Cleveland Heights, Ohio. Lawn, Hastings-on-Hudsom, N.Y. Ventilating Engincer \{’115)' {{IP“‘:"‘B and  BARLOW, WILLIAM H. (A'28), Alhert Pick
BAIER, HENRY I (A'27), Manager and BAKER LEWIS C. (A'27), 721 Geary St Company, 152 Nassau St‘ Act!l"ut ¢ (ﬁtcr and and Company, 1200 W. 35th St Chicago
p,csidflm’c(ljcd;‘“- (‘l‘efl Bnldtio (C)(;]linpnny, 13 San lr'rnncisco. Calif. l('r)ail: 23 Kensington Rd.-,' Av;m‘di'le .]."\‘.smlt“eosr glgo Flol;' mail; 1430 Hyde Park Bivd,, Chi:
Lee Rd., Clevelan eights, 0. A'28), Custom S . . ' ago, Il
BAILEY, AMBROSE L. (J'28), Radio Expert, BABKI{:(F'; 2}?5%:14 S:Rc.m (Sl.. })]'ack“""‘d‘" N BANK, MAURICE (A'29), Engincer, 1247 S BARNES, JAMES C. (J'28-A'28), Bell Tele-
Wood, Alexander and James, Ltd., Hamilton, uilde 'l 2‘1'( Jefferson Ave ashrouck Kelvale Ave., Chicago 1 ' o g}mnc T.aboratories, Inc., 463 West St., New
Ont., Canada. Focr maél: 15 Huxley Ave, N f{‘;‘;gﬁ"‘:' NJ ? * N ; BANKS, ADRIAN C '(1\""8) Radio Ser ork, N ,
Hamilton, Ont., anada, p 2N - man, Blackm? , e, 28), Radio Servicee BARNES, JOHN L. \*27). Graduate
’ Radio Engi- BAKER, NORMAN G. (A'ZS), ‘r(,p”ﬂ(iv{: New ackman 'Dls'-l'lCt Co., 28 W, 23rd St.,- in Mathematics, Pfih((‘_:ctnn) Unli—;l:'l:.g’::::' Sls;li:l‘cc(;l

LEY, ARNOLD B. (A'27),, AKE . ) : Cew York, N.Y. . ;
B?\Ecr, Bell Telephone Iaboratories, Inc. 463 Station KTNT, Muscatine, lowa. Fof ma Elmhurst, L1, N‘{Ol‘ mail: 3714-92nd St., :]%,:;ﬁ]s{a_]_ Nl}or ‘mail: 113 Warwick Rd., Had-
¢! ’ e X

West St., New York, N.Y. Box 297, Muscatine, lowa.
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BARNES, T. DANA (A'27), Meter Engineer,
Westinghouse Electric and Manufacturing
Company, Newark Works, Newark, N.J, For
mail: 296 Roseville Ave, Newark, N.J.

BARNETT, ERIC E. (A'24), Director, Chenik
and Barnett (Wireless) Ltd., Steytlers Bldgs.,
42 Loveday St., Johannesburg, Transvaal,
South Africa. For mail: P. O. Box 745,
Johannesburg, Transvaal, South Africa.

BARNETT, M. A, F. (A'26), Physicist, Do-
minjon Laboratory, Wellington, New Zealand.

BARNETT, LOUIS W. (J'28), Assistant
Radio Engineer, Radio Station, WDJ, Tus-
cola Radio Supply Company, 105 S. Main
St., Tuscola, Ill. For mail: 215 E. Sale St.,
Tuscola, Il

BARNUEBA, RICHARD (A’29), 408 E. 15th
St., New York, N.Y.

BARONE, SALVATORE A, (J'16-A19),
Radio Engincer, Wired Radio, Inc., 4th Ave.
and 13th St., Newark, N.J. For mail: 37
Peck Ave., Newark, N

BAROUDI, KAMEL S. (A’26), Zamalik, Ge-
zira, Cairo, Egypt.

BARREGARYE, LAURENCE H. (J'28),
Radioman, Von Fossen Music Company,
Beardstown, Ill. For mail: 312 E. 2nd St.,
Beardstown, IlL

BARRETO, M. DE BAROS (F'24), Radio
Service, Commercial and Technical Dept,,
M. Barros and Cia, Rue S. Jose 66, Rio de
Janeiro, Brazil, South America, For mail:
Rue Vicente de Souza, 25 Botafogo, Rio de
Janeiro, Brazil, South America.

BARRETT, HERMAN R. (A’28), Coyne
Electrical School, 500 S. Paulina St., Chi-
cago, 1ll. For mail; 1020 N. Winchester Ave,,
Chicago, 1l

BARRINGTON, R. N, (M'21), Enginecr-in-
Charge, Marconi’s Wireless Telegraph Com-
p:mdy, Marconi House, Strand, London, Eng-
land,

BARRON, J. H., JR. (3'29), U. 8. Radio
Inspector, Dept. of Commerce, Radio Divi-
sion, Washington, D.C.

BARROW, FREDERICK A. (A2)), Radio.

Engineer, Marconi Wireless Telegraph Com-
pany, Ltd., 173 William St., Montreal, P.Q.,
Canada. For mail: 705 Wilson Ave., Mon-
treal, P.Q., Canada.

BARROW, LEMUEL T. (A'27), Proprietor
and Manager, Bastrop Radio_ Shop, Bastrop,
Tex. For mail: P, O, Box 35, Bastrop, Tex.

BARROW, W. L. (A’28), Instructor, Massa-
chusetts Institute of T_cchnology, Communica-
tions Division, Cambridge, Mass.

BARRY, FRANCIS J. (J'28), Radio Service-
man, Dow Radio, Inc., 239 Harvard St.,
Brookline, Mass. For mail: 18 Longfellow
St., Dorchester, Mass.

BARRY, JAMES A. (J'23-A'28), Proprictor,
Gray and Barry, 923 S. 24th St., Fort Smith,
Ark.

BARSCHDORF, HARRY OLIVER (J'29),
Radio Service Work, 171 N, Summer St.,
Adams, Mass.

BARTAL, OTTO (A’28), Aide in Engineering
Dept.,, Interstate Broadcasting Corporation,
350 Stone Ave., Brooklyn, N.Y. For mail:
9124 Avenue L, Brooklyn, N.Y.

BARTELINK, E. H. B. (A’29), 2 Delelstraat,
Den Haag, Holland. :

BARTHOLOMEW, FRANCIS . (A'27),
Electrical Engineer, Bartholomew-Montgom-
ery and Company, Ltd., 712 Standard Ban
Bidg., Vancouver, B.C., Canada,

BARTHOLOMEW, ROBERT G. (A’29),
Radio Technician, 526 Broad St., Quaker-
town, Pa.

BARTLETT, A. C. (A'29), Research Labora-
tories, General Electric Company, Ltd,
Wembley, England. For mail: 31 Malden
Rd., Watford, Herts, England.

BARTLETT, MILLARD C. (A'26), Manager,
Service Dept., Trilling and Montague, 218
Chestnut St., Sunbury, Pa.

BARTLETT, WALLACE A. (A'22), Execu-
tive, Brandes, Ltd, Cray Works, Sidcup,

" Kent, England.

BARTNOFSKY, HARRY_ (A'26), Service
Manager, Freed-Eisemann Radio Corporation,
36 Flatbush Ave., Brooklyn, N.Y. For mail:
720 Alabama Ave., Brooklyn, N.Y.

BARTON, LOY E. (M'29), Engineer, RCA.
Victor Company, Inc, Camden, N.]J. Foar
mail: 228 Burrwood Ave., Collingswood, N.J.

BARTON, R. W, JR. (A'29), Supervisor,
RCA-Victor Company, Inc.,, Camden, N.J.
For mail: 3421 A Street, Philadelphia, Pa.

BASAURE, ALIRO (A'28), Wireless Opera.
tor, S.S. “Aconcagua.” South American
Steamship Company, 1 Broadway, New York,
N.Y. For mail: 98th Tubildad St., Valpa.
raiso, Chile, South America.

BASHENOFF, VALERIAN I (M'Z?), Elec.
trical Institute of U.S.S.R., Gorochovskeja
23, Moscow 66, U.S.S.R. For mail: Masch.
koff Perenlok 1, Lodg 31, Moscow Centre,
U.S.S.R.

BASSLER, SHERMAN G. (J'27-A'29), Radio
Operator, Intercity Radio and Telegraph
Company of Cleveland, Cleveland, Ohio. For
mail: 302 E. New Castle St.,, Zelienople, Pa.

BATCHELDER, LAURENCE (A’29), Elec
trical Engineer, Submarine_Signal_Corpora-
tion, 160 State St., Boston, Mass, For mail:
22 Chauncy St., Cambridge, Mass.

BATCHELDER, S. P. (A'25), Enginee,
Radio Station WBZ, Woestinghouse Electric
and Manufacturing Company, East Spring:
field, Mass. For mail: 25 Windemere St., East
Springfield, Mass.

BATCHELLER, ARTHUR (A’14-M'20),
U. S. Supervisor of Radio, Subtreasury Bldg,
Nassau and Wall Sts,, New York, N.V.

BATCHER, RALPH R. (A'18-M'22), Vice:
President, Decatur Manufacturing Company,
45 Harmon St., New York, N.Y. For mail:
113-35—198th St., Hollis, L.I, N.Y.

BATES, CLIFFORD W. (A'29), Development
Dept., Leeds and Northrup Company, 4901
Stenton Ave., Philadelphia, Pa. For mail:
403 N, Narberth Ave., Narberth, Pa,

BATES, CYRIL R. (A'26), Messrs. L. Me
Michael, Ltd., Descham Rd., Slough, Bucks,
England. For mail: 49 Woodbridge Rd,
Knowle, Bristol, England.

BATES, LEE A, (A’28), President, The Lee
A, Bates Radio Company, 274 Main St
Worcester, Mass.

BATHE, CHARLES E. (A'29), Superintendent
of Standardization and Radio, Oklahoma Cas
and Electric Company, 20 W, Noble St., Ok
lahoma City, Okla.
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BATSEL, MAX C. (A’21-F'27), Chief Engi-
neer, R.C.A.-Photophone, Inc., 411- b4
Ncw' o Ny phone, Inc., 411-5th Ave.,

BAUDINO, JOSEPH E. (A'28), Audio Engi.
neer, Westinghouse Electric_and Manufactur-
ing Co., Radio Operations Dept., East Pitts-
burgh, Pa. For mail: Westinghouse Club
Wilkinsburg, Pa. !

BAUER, BRUNTON (A'29), Radio Engineer
Bell Telephone Laboratori ', I ) 1
Dl Telephone Labor ries, Inc., 463 West

BAUER, FRITZ (A’28), Engi i
KGBX, Foster Hall Tire g:;::;;’ny,swlg%’ll
Frederick Ave., St. Joseph, Mo. For mail:
304 S. 17th St., St. Joseph, Mo.

BAUER, PAUL 8, (J'20-A"26), Student, Cruft
High Tension Laboratory, Harvard Univer-
sity, Cambridge, Mass,

BAUGHMAN, RAYMOND C. (A'29), Radio
Opcrator, Radio Corporation of America,
Chicago, Ill. For mail: Blairsburg, Jowa.

BAUKAT, HENRY W, (A'27-M'29), Techni-
Gl Edilor, “Radio Retailing, McGrag 1
‘I\’vuhlxsyhmﬁ (%?n;’pnné, 10th lA‘Sc and 36th St.,
New Yor . or mail: 519 Ald L
Westfield, 'N.J. ' en Ave.

BAUM, SYDNEY H. (A'24), Radio Engineer,
gtrccg-Elskclmnnilq li'adit])? Corporation, 49 Junius

., Brooklyn, N.Y. For mail: 384 E .
Br(')oklyn, N.Y. ' ssex Sty

BAUMGARTEN, FRANK A. (A’26), Vice-
President, Wireless  Electric Cc;mpa)n’y, ;2?6
Stanwix St., Pittsburgh, Pa. For mail:
5559 Beacon St., Pittsburgh, Pa.

BAUNACH, EDWARD L. (J'26-A29
Photo Eng'ra\'cr. Moss Photo“Engrgving‘Con)x:
pany, 438-448 W, 37th St., New York, N.Y,
For mail: 7823-10th Ave., Brooklyn, N.Y.

BAXTER, CHARLES E. (A’27), Teleph
and Tel'cgmph Engineer, New Yorkcésn?::ﬁ
Lines, 466 Lexington Ave., New York, N.Y.

BAYLES, JOSEPH (A’26), Service Manager,
:(':\:tll. l\l{‘aycrs, Ilnc.,1 07781-98th Ave., New York
ity. For mail: 4 i v
e i ummit Ave.,, New

BAYNE, R. R. (A’28), Radio Repai i
Service, Canadian Westinghouse %;::pn?;,
355 King St., W., Toronto, Ontario, Canada.
fl;)r mail: 374 Jane St., Toronto, Ont., Can-

a.

BAZLEY, PAUL B. (A'26), Electrical Draft-
ing, Western Electric Company, Irvington,
I‘” For mail: 278 QOrange Ave., Irvington,
AT Y

BEACH, CHESTER L. (A’20), Radi -
rtion of America, 233 nioads‘zé.y, Nﬁvcﬂ?ﬁ,

Y. For mail: a Sall X -
brouck Heights, N.J. @ Salle Ave, Has

BEACHLEY, VANCE E. (A'27), Servi
Managcr._Thc Fromar Company, )2'5 scr\sl::;
St., Harrisburg, Pa. For mail: 1926 Park
St., Harrisburg, Pa.

BEAKES, WILLIAM E. (A’14-M’14), Mana-
ger, Tropical Radio Telegraph Com;

BFtdcl’:ll St., Boston,,Massg. P ompany, 1
EAL, RALPH R. (A'15), Electrical Engi-
neer, Federal Telegraph Co’mpany,nlgglo At;ﬁ;.

Calil.” Fo il
iy (‘nliff mail; 755 Hamilton Ave., Palo

BEANE, E. A, (M'27), U. S. Supervisor of

Radio, Dept. of Commerce, 549 -
ington St., Chicago, Ill.cr © W. Wash

BEANS, FLOYD L. (A'29), Radi
Service, 801 Cattell St,, E):A'ston, l‘I,’:x.sa]cs and
BEAR, WILLIAM P, (A'23), P
Enginecer, Pacific Gas and Elgt':trico‘écormpsaarz;s
San Francisco, Calil. For mail: Ambassador
Hotel, 53 Mason St., San Francisco, Calif.
BEARD, J. GREGSON (A'29), Radio Engi-
neer, Wcstmghousg Eleciric and Manufactur-
ing Company, Chicopee Falls, Mass, For
BE:I]‘Q: 27 Bowdoin Terrace, Springfield, Mass,
DSLEY, FRANKLI " i
chanic St., Oxford, Mich.N (A29), 63 Mi-

BEARUP, T, W. (M*27), Broadcastin

, . f g Com.
g\:::?t'ral?:g. Australia Pty, Ltd.,, Melbourne,

BEASLEY, IRA E, (A'19), Assist i
Is)tcpt(.:.l Cle]vcl(:lmdo l(li.linic:, EuclidSlzs\:'\:t':u}I)(:]);;:(sl

. Cleveland, Ohio. Fo ils N

St.: East- Cleveland, Oh:'.o!.m‘ 870 E. 130th

BEATTY, RUE THOMPSON (A'29 i
M:magc;:, Service Department, :ch)l,erSgX:lcig
Store, Kane, Pa. For mail: 805 Welsh St
Kane, Pa. "

BEATTY, W. E, (A'29), Kolster Radio Com-
%‘J:’"’(’, g.t%l.lon WAB, 39 Broadway, New

BEAUMONT, WILLIAM FREDERICK
(A’29), Radio Sales and Service, Holmes and
Holtz, 303 Lafayette St., Jamestown, N.Y.

BECHLER, W, C, JR. (A'28), Seni i
g:!spcctor, U. S. Navy ‘Yard, l":lrxl:l(?ll;]c]l‘p"lg:

BECKWITH-EWELL, STARR L. !
Surgeon, 750 Main St., Hartford, Cog:\. 26

BEDFORD, DONALD D. (A’29), Radio In-
spector, Strompcrgfnrlson Telephone Com-
pany, 1060 University Ave, Rochester, N.Y.
For mail: 6 Nothingham Circle, Rochester,

BEDFORD, GEORGE W. (A"28), Lighthou
Service, U. S. Dept. of Commcrccg, U ge
{glihﬁlotﬁcy i)(l:?pot, 3{(1 District, Staten

ad, N.Y. or mail; 61 B i
West New Brightan, 81, Ny, 0e Aves

BEEKLEY, F, CHEYNEY (A'26-M'27), Gen-
eral Manager, Maxim Silencer Company,
Hartford, Conn. For mail: 96 S. Main St.,
West Hartford, Conn.

BEEM, ARTHUR W. (A'29), Radio Opera-
tor, Radio Station KGHI, Room gS:)c: M:ll’:il;ln
Hotel, Little Rock, Ark.

BEEM, RAYMOND M, (A’25), P i
#The Radio Shop,” 403 W. ST
Rgf:k: A;l):. For mail: 5117 “Q" St., Little

BEERBOWER, R. G. (A’28), Broad -
ggtt;r,‘%ﬂ{;ion ‘}'MM’{' 105)1\.1.123?5?5,!1"?;?-

nt, W.Va, 1:
ot W.Vn.or mail: 1109 Alexander Pl.,

BEERS, G. LISLE (A’27-M'29), Radi .
gineer, Westinghouse Electric 3;1d g[:l\?m}::'zz‘
turing Company, East Pittsburgh, Pa. For
mail: 435 Ave. D, Wilkinsburg, Pa.

BEEZER, JOSEPH E. (J'26-A'28), Techui.
i‘;‘n'k Brun;}qnc}i{-B.‘%kc-Collcndcr Company,

uskegon, Mich, il:

] Moscson, Mich. or mail: 1692 Peck St.,
EHM, LUDWIG F. (A’15), Engi Divi-
sion Des Etudes, Sect(xon Rcccptg:r‘:.e r'Soc:ilc:'tlc
Frangaise Radioelectrique, 55 Rue Grefulthe
Levallvis-Perret, Seine, France. For mail:
14 Rue Lacretelle, Paris (XVme), France.
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HAROLD S. (A'27), Radiom:‘.y'.ing
B%}ggcﬁ}:{ion of America, 35 S. 3rd St., {’lnla‘
delphia, Pa. For mail: Schwenksville, Maont.
gomery Co., Pa. . .
DWARD (M'17-F 18), l.ngi-
BE?cﬁliET’II;idgli University of Wisconstn, Madi-
. e 8), P fetor, Wiicless
. T, (A'28), Proprictor, (iicicss
Bl?l‘?l?g?:;\l;' gompam'. Rue Du Pre, Guerasey,
Channel Islands, England. \. Wtk
'29 atchinker,
BENNETT, LESLIE W. (J’29), atchunker,
loin National Watch Company, Carpenters
{r:ill?:,‘ ﬁl?uo;::)r mail: P. O. Box 272, Car.
pentersville, I a6, Bl
ORRIS H. (A20), icclr
B%ﬁ:ﬁ{g' Slrovillc Manufacturing l??-‘“;‘)‘an'\;'
\Waterbury, Coonn. For mail: R.EF.D. &
Waterbury, Conn. W)
oT, PORTER T. ,
BES?rEI‘iE;rTDcpt., Behrends, Inc., 12 0at
Lawn Ave., Dallas, Tex. For mai: &
Madera St., Dallas. T:;;. - A6, o
ROBERT W., JR. (A'20), oo
B%%N%;E;'Hall, Newark, N.J. For mail; 3§
Lake St, Newark, N.J. et
NCIS S. (_A 28), Assistant o
BE%%S‘N{):;}ZAO{ Engineering, Pacific (..1; and
%lcctr'ic Company, 245 Market St,, San Fran-

isco, Calif. ' .
St., Montreal, P.Q. ci I e
iedmont Ave., Mon- BENE o(g:hc'lg%li‘estributors, 605 l)unsn.u{lrglg‘:
. il’::‘m;:ouvcr B.C., Canaca. For n;.jnl.
E{;‘i Sophia St.,, Vancouver, B.Co Canada.
BEREJKOFF, ANATOL PETRO‘VICH‘
(A'23), Member of Enginecring Staff, Genera
Elcctrie Company, Radio Engineering Dcp!.:
1 River Rd,, Schienectady, N.Yl. {‘.°{.m :
51 Washington Ave, Schenectady, N.Y. :
NTON (A’28) Surveying ot
BEEdE Sg;:p‘:rimcnml Workér, Wisaler, [;\l&
Company, 613 N. Broadway, St Ln\_n;,“ o
For mail: 4956 ‘Ashby Ave., St. L”-msv\i 0.
RTHUR A. E. (A"28), SCI’\'IC‘C My
B%ﬁ?"ﬁxc Mathes Compaty, 412 Polk St
Amarillo, Tex. , C ng B
NEST J. (Al onsultin :
B?\?c?' (I‘:‘cl:ernl Electric Con{nany, 1 Rl}cﬁ l&i
Schc'ncctady, N.Y. For mail: 28 Lowell RL
Schenectady, c
GER, HENRY C.
B%}Ergcr ' Battery Service, 25
s E (M'24), Westemn Elee
RIC , Wes
B%Sf %Er'nxxﬁ'? Ltd., Bush Tlouse, Aldwych
London, W.C.2, Englang’. w -
ROSARI (A'29), TRL
B%‘f:l?oEr:ﬁgg,’ General  Electric (olx:n;;an;,ln:
River Rd, Schenectady, N.Y. \'\9
338 Eleanor Ave, Schencetady, N3 y
G. WILEY ()'25-A'23), R
B%ﬁgxﬁr},{ 'public Service Cotupany of .\org
ern lllinois, 72 . Adams St., Chicago. =
For mail: 729 Geward St., Evanston, .
N, HOWARD (29), Rads
B%lt!a%g{nAt\qVKBW, Buffalo romlcn;h{\'g Cl?fx
oration, 485 Main St., Buffalo, “ o
mail; 414 Northampton St., Buffalo, N
IMER, R. H. (Ar2n, Propriet.
BE}E\E’{d};ﬁc and Furniture, Gig Tarbor, Wik

RBERT C. (A'16-M"25), Lieu-
B};::t{r\Nn%R'UHg Navy, Post-Graduate I.nstrluc-
lio;t, U. S. Naval Academy, Annapohs,.M( ,

CIS (A'IS-M'IS—F'ZO). Licuten-
Bigtk’cgl}fnﬁg, Harbor Delense Commander,
Tort Preble, Me. ' .
D dio
N, HOWARD B. (A 28), Ra 0
B%xcgli::lj%ﬁgiﬁccr, Bcllt:lrz I:,lle(::t;flu:A S\:ppchg:x‘\(
ailroad ) ark,
;])q:u}y, l%LrN cr:aijlc:“;gz N. Grove St., East
Orange, . ‘
En-
LUCIEN J. (A’28), Chief E
BEilryeg'ogg'cmiﬁc Development Laboratories,
111225 Diversey Parkway, Clucago(,r e
ROLD H. (A'28), Radio Servi '
B%}I;g;l'd\:?; Department .Storc. 4th a{\.d Jlalgo“l.
way, Los Angeles, Calif. For mail:
69111' St., Los Angeles, alif. ) -
C. (A'26), Engineer, i -
BI{:‘&:‘;, Igg}lglsting Company, 2631-12th Ave.,
N B e 3 k:"\'29) Manager, Confec:
M: ( Manager, f
B?ilc;:érymasﬁif, 606 Ridgt’: Ave., Zanesville,
Ohio. '
BELLEVILLE, LOGAN (3'29), 263-5th Ave..
Twin Falls, 1daho.

BELLEWé I;E()s '11‘;
i ystem
E:::::ﬁg, 118 No{rg Damc)
Canada. , For mail: 45 F
i C"‘“:f"‘l') (A'29) Recording
ARR . (A'29),
BE%S«:(::'K'S}?anlcy Recording Compnna)i'l,. P
%lroad'way, New York, N.l L. Il}ox‘ mail:
Pennsylvania Ave., Brooklyn, N.X- o
ELTZ wILLIS H, (A'28), Assistant L
B cralin;'; Engineer, Radio Cor(;?r:;‘}lon
America, 60 Broad St., New 1:or. . cri.ng. Do
IN W. (A'22), Engince
BEnMrt‘xizanth,Dtmcrican Tclcpho'ne a{;d gclﬁgrYaph
‘():omp;my, 195 Broadway, 1:;))11 M:;(); S.ig.nal
M [ ’
B%Nong' Lbo?\lnsnf .Ff;rt Monmouth, Ocean-

R, 2 Elcctrical
RTIN, JR. (A’28),
B%?)RF:\?{O:{?M& Herschell St., New York,

Manager,
112 Oak

. (J'28) Engineer on
chTcllpho;le Company of

rvisor Radio In-
chine Company,
Camden, N.J. For mail: 843 E. Price St.,
Philadelphia, Pa. . King
LMON (A29), Enginecr,
B%ﬁmf'ac%uoring Corporation, 254 Rano St.

Buffalo, . ’ i
(J'20-A ?0), Physi '
B%}:}xgg‘ig'lnﬁgﬁgn of \V:(llslnngtt():l:l,mbclsn\gr
i adena, .
ng:{:n ‘R.L :ﬂ,’ oan;:ry;,S' II’Ja: Canad a,’ (ZI:);h[.S "
. ABRAHAM S. (A'22), Sales
P R S I SN
1 Ave. icago, Il :
‘s’{iﬁ&ma,fg 'Ave, Chicago, Il e
NJAMIN WESLEY E. (A’28), Engineer,
B% goklyn Radio  Service Corporaug;ll,'
Mt Ave: Ave. kg, Ny
42 Southgate AvVE. : e
, GLEN F. (A’28), Trea
BEN(IK Elléxr?c?l Engineer, Cpntmenu(x:ll (;a‘l‘;})‘:)({l
a("Z‘:mp:my, Inc., 13904 Lorain Ave,, Lleve ,

Ohio.

N.Y.
E J R (:\"29),_ Supe
BE&?&O!\,‘] Victor Talking Ma

(A"24), Propriets,
Prospect S
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BERKLEY, FRED (A'29), Manager, Service
Dept., Dynamic Electric Stores, Inc., 178
Greenwich St., New York, N.Y. For mail:
11 Astoria Ave., Astoria, L.I.,, N.Y.

BERKNER, LLOYD V, (A’26), Radio Expert,
Byrd Antarctic Expedition. For mail: 6301
Florida St., Chevy Chase, Md.

BERKOWI:I‘Z, LOUIS (J'29), Radio Service-
man, Lonis Berkowitz Radio Company, 849
Blue Hill Ave., Dorchester, Mass.

BERNARD, HERMAN (A’25), General Mana-
ger, “Radio World” 145 W, 45th St.,, New
Yark, N.Y. For mail: 8718 Ridge Blvd,,
Brooklyn,-N.Y,

BERNER, AARON (A'29), Service Engineer,
Lincoln Radio Company, 5516-3rd  Ave.,
Brooklyn, N.Y. For mail: 392 Sackman St.,
Brooklyn, N.Y.

BERNHARD, FREDERICK S. (A'19), Radio
Engineer, Bell Telephone Laboratories, lnc.,
465 West St.,, New York, N.Y. For mail:
11 Buttonwood Rd., Essex Fells, N.J.

BERRY, HENRY P. (A'24), Pieliminary
Plans Engineer, Chesapenke and Potomac
Telephone Company, Charleston, W.Va. For
mail: 103 Veasey St., Charleston, W.Va.

BERRY, JAMES L. (A'27), Technical Assis-
iant, Amplion Corporation of America, 531
W. 37th St., New York, N.Y. For mail:
203 W. 87th St., New York, N.Y.

BERRY, JAMES S. (A'29), Radio Service,
Saltillo, Tenn.

BERRY, ROBERT C. (A'27), Radio Operator,
Radio Station WLW, Mason, Ohio.

BERRYMAN, FORREST G. (A'27), Radio
Set Builder and Repairman, Royston, Ga.

BERTOLET, BENNEVILLE 8. (A’29),
Chief Service Engineer, Cristol Bros., 217.
219 S, New St., Bethlchem, Pa. For mail:
648 Highland Ave., Bethlchem, Ta,

BERTZOW, JOHANNES A. (A’29), Captain
in Danish Army, Kastelsvej No. 3, Copen-
hagen, Denmark.

BESHGETOOR, RAY V. (A'26), Component
Parts Sales Manager, lingincering Products
Div., Radio Corporation of America, 233
Broadway, New York, N.Y

BEST, GERALD M. (M'26), Recording Sound
Pictures, Vitaphone Corporation, 5842 Sunset
Bivd., Hollywood, Calif. For mail: 108 N.
Harper Ave., Los Angcles, Calif.

BETHENOD, J. F. J. (A'17), Consulting En-

gineer, 16 Rue de Varize, Paris 16¢, France.

BETTERLEY, JACK A. (A’21), Proprictor,
Bear Valley Electric Company, Pine Knot
P. 0., Calif.

BETTS, FREDERICK H. (A’28), Representa.
tive, Columbia Machine Works and M. 1.
Company, 255 Chestnut St., Brooklyn, N.Y.

BETTS, PHILANDER H. (A23), Radio En-
gincer, Bell Telephone Laboratories, Inc., 463
West St,, New York City.

BETZ, . LEONARD (A’29), Radio Service,
The Rocller Radio Shop, 53 N. Charlotte St.,
Pott.town, Pa. For mail: 130 Walnut St.,
Pottstown, Pa. '

BEUSMAN, ROBERT M. (A'29), Laboratory
Assistant, Montgomery Ward and Company,
618 W Chicago Ave., Chicago, Ill. For mail;
5054 Agatite Ave,, Chicago, Il
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BEVER, ANTHONY J. M. (A'24), Bever,
Dorling and Company, Bowling Iron Work,
Bradford, England. For mail: No. 10 Spa
Flats, Ilkley, Yorks, England.

BEVERAGE, HAROLD H. (A'15-M"26-
F’28), Radio Engincer, Radio Co:fporation :)f
America, 66 Broad St., New York, N.Y. :

BI::VERIDGE,_,!OHN A. (M'29), Engineer-
m-chsargc, Br_ltlsh Broadcasting Corporation,
87_(:c2rgc St., Edinburgh, Scotland. For
mail: “Dunelm,” 8 Cluny Drive, Edinburgh,
Scotland.

BEVITT, WILLIAM D. (A'28), Stud .
nell University, 31 Baker "'l‘owz-;, Ill;;accr.:t.' x\(«;o\r
For mail: 206 W. Embargo St., Rome, N.Y.

BEYER, GLEN R. (A’28), Service Manager,
éltcdonl:[lrccllnc\XC{)’rpnrglinn, 18 E. Chippowa
St., Buffalo, N.Y, il: 7 anok
Parkway, Buﬂfnlo, N.\?.r mail: 79 Roanoke

Bllﬁgi. L. E. (J'28), 512 W. South St., Angola,

BICKEL, HOWARD 1. (A'27), Radio Engi
, ) R . , o Engi-
l())e]e.r, ])ny-l':m_ Electric Company, l)ny:‘(i:,
Ol:;g: For mail: 2130 W. 3rd St., Dayton,
BIDLACK, CECIL 8. (A'27), Assis
erator, Radio Station \\'l'l.»%'(): S?;;:iil)mggi:
l{m\'crsl{y. Columbus, Ohio. For mail: ‘1-348
N. 6th St., Columbus, Ohio. )

BIEBER, CLARENCE G. (A”2
ER, C . 28), Research
Assistant, Interna 7 Nic '
Huntington, '\]\'?{;‘:11.“0"1l Nickel

BIELE, CHARLES E. (A'27), Assis S
{;':fi"ccr!\' Edison Stm:ngc ,ll';l{x:jm(‘r':ttxxlz':l\sg.
Sll;!::l!;{l', ANJJ For mall: 40 Kent Place Bivd.,

BIELENBERG, JOHN F. G, (A"2 Terri
tory Representative Salesman, F;?lzl' Il{::\:lrlln
Company, 2015 Grand Ave., Kansas City, Mo.

BI‘\!::(XCEI& g(ﬁtﬁ)["]fl.s(a\'l.;ﬁ), .\l:;ungcr. Backus
No a0y, Smethport, P'a. HE
707 W. Water St., Smctl:p,::rt. 11‘.1. For mail:

BILES, FRANK V. (A'27), Telegrapl .
high \'nllc): Railroad, Gc'nc\:'x,cg;\?.p\’l.cr' ;;:r
mail: 159 E. North St., Geneva, N.Y,

BILHEIMER, JOE A. (A’29), M
Radio Dept., Voss-Hutton . . 214
4th St., Little Rock,ux\‘r)l'(‘. Company, 214 W.

BILLINGS, JAMES H. (A'28), Radio Tester,
gc]"cmlr\];l/ul"}:‘: Company, Bldg. 77, Schenee-

dy, or il: i 2
Sebcetady, N, mail: 536 Vischer Ave,,

BII:LUPS.' ROBERT W. (A'28), Field En-
gineer, Kolster Radio Corporation, 200 Mt.
Pleasant  Ave, Newark, N.J. For mail:
Franklin Park, Rosslyn P.O., Va.

BILTCLIFFE, THOMAS (A'29), Radio
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Lincoln Blvd., Marionr,l In&‘lcwsxon, $rdand - BORTHWICK JA};"‘:S H ’

BOLAN, ROBERT. § (A'27)' ) Treasurer, Borthwick Und @ 2o, eeretary.
neer, Hygrade Lamp Cony Chief Lamp En- Ltd., Honolulu, Haw e For atte 1008
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BOURGEOIS, ALLEN B. (A'29), Camp Su--
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Colo. For mail: 14
Colo.

BOWEN, HAROLD C.
Bowen Company, 168 Belmont St.,

er, Mass.
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Calif. For mail: 910 N. Geneva, Glendale,
Calif.

BOWMAN, CHARLES wW. (A'29), Repair-
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E '10, England.

A’28), Department Su-
t, The Edison Tiluminating_{om-
39 Boylston St., Bo-toy,

pany O Boston,
il; 1496 Commonwc:\hh Ave,,

Mass, For mail:
Boston, Mass.
A’28), Radio Deuler,
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Sycamore, 1.
: ROBERT E. (A"28), Speaker_ Repair

'y
Sonora Phonograph, Tuc., Sagnas,
i |

man,
N. Hth St Saginaw,

Mich. For mail 210
Mich.

BRAATEN, ARTHUR
Receiver Design Depte
America, iverhead, Le2o
Box 561, Riverhead, LI, N.Y.
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treasury I!uildi;m, .P}gr;eR:g:l‘) is;:ice, .gub- L. F
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Serviceman, Paw P;l‘)‘vnil(J'29.A'29). Radio f\i{;'c]cr, U"ilfgl‘glcléirig\ %3). .Assi?:mm En-
’ ilene, K ic Service r
Abilene, Kan. For mail: P.0. Tiox 107, Abi-
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ﬁllrj(-crl,:((r‘,,;\rtg‘r,olr’ahligi"uions, Inc, 400 W. 7th
, Fo h i )
, Tex, For mail: 3721 BREWSTER, 0. H. (A'29), P
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pany, 1 W. Ma‘m St., Marshalltown, lowa.
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Radio
Bureau of




e A T

130

CHALLENNER, ANSEL (J'25-A’26), Radio
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CHAMBERS, ALBERT V. (A’29), Radio
Serviceman, Clarence Howard, Cameron,
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Forster St., Harrisburg, Pa.

CHANDLER, C. G. (A’26), Manager, Radio
Department, The Chandler Electric Company,
Siloam Springs, Ark.

CHANDLER, CHARLES K. (A'15), Royal
Air Force, South Barnsborough, Hants, Eng-
land.
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CHIN, TSUNYI (J'29), Student, ¢/o Professtt
K. C. Chang, Nanyang Univesity, Shaer
hai, China.

MEMBERSHIP (Alphabetieal)

CHINN, HOWARD A. (A"27), Radi

Acsistant, Massachusetts Ins'tit::lem ﬁcs'f'nez?lh
nology, Cambridge, Mass. For mail: P.0O
f.x 156, South Dartmouth, Mass. o

ClélNSléI, GE!}ALDCR. (A’26), Service Mana-

er, W, G, Munn Company, H

For mail: 1919 Harold Apvc.,y Houosltlcs);(:""l'cz.cx.

CHITTICK, K. A, (A’26), Radio Engi
General Electric Company, Sclx?:(nle(::t;}:‘lt;'glgcc\l;'
For mail: 1 Mohawk Ave., Scotia, Ny

CHOAT, WILLIAM F. (A'25), Radio §
man, Canadian'\Vcstinghc;usc %omga:& bI:ﬂtflg
(l_‘)_’O iZ\[ctro]volntan Bldg., Toronto 2,'Ont"
Lanada, N

CHOPSKY, PETER A. (J'28 D ci
' . 28), El :
l{clt;scré (xener:\ll: Electria Company, e‘r:}t:ilj;\":
port, Conn. or mail: i
o Comn, 91 Columbia St.,
CHORPENING, GEORGE B. (A'26 i-
dent, Palace Furniture Compax(l; of)'ClI:x?;cs:-
burg, Clarksburg, W.Va, For mail: P.O
Box $37, Clarksburg, W.Va. o

CHRISTENSEN, BERNARD J. (A'27), P.O
Box 2688, ¢/o American Tel l. | Tele-
graph Company, Miami, FI:T.cp tone and Tele

CHRISTENSEN, JENS P. (A'16
gadi 1, Copenhagen, Dcnm.'f:k. ), Sortedams-

CHRISTY, DONALD P. T. (A’26
Jcﬁcrson: St., Scitz Bldg., R:)om)'202701 SI)?:
racuse, N.Y. !

CHROMY, B, J. (J'25.A'26), Engi
B. Brady Co., \Vashington,)D '('}.U“lc?grx: lglglll"
909-2Gtk° Ave., N.W., Washington, D.C.
CHU, CHIH TEIH, (:\'29_), Professor of

Physics, S 4 d
Chi’r::s' Sun Yatsen University, Canton,

CHU, K. T. (A"21), No. 8, Shor Gili
South Western Hospital, or Gili, Next to
Men, Shanghai, Chiﬂla."' Outside Shan Wen

CHU, QUONG Y. (J'
o NG Y (J'28), 522 West 158th St.,
CHU, YUN (J'28), c/o Prof ’
Nanyang University, Sl::?negslf:il: Z(.:hli,';n‘l‘soon,

CHUBB, LEWIS W, (M’'21), Assi
Xﬁ;llfrcsigcnt, RCA-Victor éox‘;xx?;:ls)t'?"inés
C)nw;l:l', PaJ For mail: 129 Derwen Rd.,

CHUBB, WILLIAM M. (A'15), Radi
gineer, Signal Corps., U. S. An)x;y, i‘{’l:glnlri;

ton, D.C. F il: ife
Wrsingion. (i;.(l’:l'fall. 4210 Jenifer St.,, N.W,,

CHUN, HERBERT H. (A’26)

UN, ) , S o

gmccr, Arcturus Radio Compan)", thl)csEliE:-
eth Ave, Newark, N.J. For mail: 3857
Cottage Grove Ave., Apt. 43, Chicngo: Tl

CHURCH, ARTHUR B, (A"2 i
! . AR . 5), N
Elrcctor,_. Midland Bro:ulcastin)g' Ct::;gllr:,yg
ansas City, Mo, For mail: 1410 W Wal-
nut St., Independence, Mo. Y
CHURCH, VALLE' i
Rd., Walian, Mnss.TTE . (A'27), 178 Oliver
CHURCHILL, H, B. (A'29 i
ChCHILL, H. B. ), Proprietor, H. B.
Sall::ful(l):e.Radlo Shop, 555 Belmont St.,
CHUTE, DUDLEY -H. (A’
s . 29), S i
.aboratory, General Radio)' C()t:lrgli:lr;'i,u";g

State St., Cambrid
: “ ge, Mass. itz
CHff Ave,, chinglon: M:::. For mail: 16
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{CILIN, L ! i
Sy N.Ol'JIS (A’'29), 961 Tiffany St., New
CLAPP, JAMES K. (A'24.M"
’ 8 ! . (AT24:M"2 Sngi
l():;illcgrcal \}lhdm (f;ompany. 30 Stiz:: é‘t"w(g::'
, Mass, il: 3t .
e M;ss. or mail: 21 Lascell §t., Au-
CLARK, BAYNARD H. (
' . (N26), S:
}l‘lg hé';ﬁz:vox]ﬁompm\y, Il315 )S. \}]lfj:‘ga:r;
J\VC:: §hies %’?)'rk. N\For mail: 411 West End
CLARK, CHARLE !
St., Philadelphia, l‘sa.F. (A'28), 2215 Spruce
CI{]ARE. CHARLES W. (A'27), Clerk, Bethle-
m"l' teel Company, Lackawanna, NY For
mail: Box 41, Maple Ave., Angola, N.i’.
CIéAlRK, CLARENCE M. (A'27), District
“:; C%SSIag:t‘gcr("l _Sllvcr-‘}lnrshnll, Ine., 6401
. ., Chicago, Il i
Gladys Ave., Pittsburgh, Ia. For mail: 1114
CLARK, EDGAR *2 i
sonburg, Ohio. I, RED. 4, Gib-

CI;iA:IRli‘. GEORGE W. (A’25), Receiving Sta-
o 1 Engincer, Mackay Radio and Telegraph
ompany, 80 Merchant $t., Honoluluy, T‘.Il.
CI;:IBK, {..QUIS E. (A’27), Glenwood Labora-
Fo:’csx;x ‘l-f.. Market Strect, Glen Rock, N.J.
] ail: 98 Highwood Avenue, Glen Rock,
CI:iARIS(. PAUL H. (A29), Radio Operator, Ra-
B“c)'achmill(:;ll 1}\z:l\\_’, Rn(liol'l‘owcr, Edgc\;'alcr
Beach ¢l, Chicago, 1l il:
Granville Ave., Chié':)go,lllll. For mail: 1925
CLARK, RALPH L A'2
Ave., East Lansing, Migil.“g)'

CLARK, ROBERT W. (A'29), Radio Engi

il ‘ < Anvad), (‘l %

Radio Corporation of America, "I(h;?ml"nls‘,glé‘:ﬁ;'

CL\ARK. R. W. (A'29), Radio Sales Engineer,
Amrad Corporation, Medford Hillside, Masa':

F : : ’
M(;rss.mall. 4'2 Brookfield Road, Waltham,

CLARK, THOMAS E. (M'13), Presi
claco, Inc., 1507 Cass Ave., If)ct::fgtl,(lc;\';tizzlrc-

CLARKE, ALLEN 8§, (A’25), Engi
Laboratorics, 531 Main St).: i?‘ﬁi?ﬂcﬁ:; C\l,:;r.kc

CIiARKSI"Z, DOUGLAS F. (A'29), Beam Wire-
(’:::nmu:?i::l'?tl;;) Im]}cr(i:\l and  International
. ations, L.td, | H y
Lincs, England. Fetney,  Grimsby,

CLARKE, GEORGE E. (A'25), Eunginecri
llz;;'st., }(:;cncrnl_ Post Q[?icc, C:n;lbri:‘li'::c'ig:;zg-
I::nginnd.or mail: 14 Vinery Rd.,, Cambridge,

CLARKE, GEORGE R. (A'20), Distri
, GEOR . (A'20), Dist 3
l(\:ll:l‘xzﬁlc;,l b(t)v;r.lmg r.\lnnufacmringﬁ él(fltnﬁ';lllnis
9, ( N . O HEO .- :
Sleve Dctroit.nl(\)lich.or mail: 5551 Vancouver

CLARKE, MAURICE H A" i
Operator, Station WHEC, H(i::kszgz’ Elréél:?i?:
gg;nx:;pl', 13{6d Sol]l{th IA\C::. Rochester, N.Y

il: Ridge Road, N. ;
Ave., 1.0., Rochester, N'rxg'ccc, N.Y., Dewey

CLARKE, RALPH S. (A'21), Henrici
dry l\I.:xchincry'Compnny, l\'lalt.g;‘);ﬁ.‘ %[1.-.‘:’;
For mail: 27 Milton Ave., Dorchester, Maéa:

CLARKE, R. E. (A’29), Assistant Sal
ager, Thordarson Electric l\[nm:l‘f:f:tﬁx['?r:;z
Company, 500 W. Huron Street, Chicago, 11l
For mail: 936 Hinman Ave., Evanston, I'll. ’

348 Oakhill
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J. (A'29), Radio Engineer,,
iver

Company, 1 Road,
F

CLARKE, VARRO
or mail: 52 Washington

General Electric
Schenectady, N.Y.
Road, Scotia, N.X.
CLARKSON, CHARLES N.
fic Gas and Electric Compan:
CLARRY, HAROLD E. (A27),
gineer, Westinghouse Lamp Company,
field, N.J. For mail: 177 Dodd St

QOrange,
CLAUSEN, H. P. (A'16), Tclephonc and Tele-

graph Engineering, International Standar
Tlectric Corporation, ¢7 Broad St., New

York, N.Y.
CLAUSING, LEROY M. E. (A'19), 5651
Rockwell St.y Chicago, Il
CLAUSS, FRED W. (A'27), Manager, Radio
Accessorics Company,

Dept., The Motor ¥
1041 flamilton St., Allentown, Pa. For mails

2020 Highland St., Allentown, Pa. )
CLAYCOMB. HUGH (A'26), Engineer-in-
Charge, Station KSBA, Shreveport, La. For
mail; 212 Marshall St., Shreveport, La.
CLAYTON JOHN M, (A’23-M'26), Secretary,
Institute (')f Radio Engincers, V. 39th St.,
New York, N.X. For mail: 2 S Chestnut
3t., Hempstead Gardens, L. 1., Iv.1.
CLEGG, EDWARD B. (A'26), 183 Greylock
Parkway, Belleville,
CLEMENT, i C..
Engificer, Sybarine Signal Corporation,
Atlantic Ave., Boston, Mass. For mail: Mor-
gan Ave, Greenwood, Mass.
(A'28), Sound Depart-

CLEME 3
ment, Col’umbia Picture Corporation, Holly-

wood, Calif. For mail: 5827 Willoughby St
Hollywood, Calif.
CLEMENT, LEW
Vice-President and
Laboratories, 1nC.,
Newark,

CLEMENTS, y
Engineer, Earl Radio Company,
vidson Bldg., Kansas City, Mo.

CLEMMONS, WALLACE
Radio  School, 844 Howard Ave,

feans, La.
CLIFTON, B. S. M)
Charge, R.C.A. Communications, Inc.,
Point, L.L, N.Y
CLINE, ,
Transmission Engineer Cen

Bell Telephone Company_of
and DBay Sts, Toronto, Ont., Canada.

mail: 550 Christie St., Toronto, Ont.,
CLOKE, PAUL (A'22-M'26), Dean,

of Technology, University of Maine,
Me. For mail: 49 Forest Ave,, Orono, Me.

CLOSSON, H. B,
ment, Atwater Kent
4700 Wissahickon
For mail: 1616 No.

CLOSSON, LUKE E. i
gineer, Radio Corporation of America,
Talking Machine Company,
For mail: Wellwood Manor Apts. G-6,
Maple Ave., Merchantville, N.J.

(A'22), c/o Paci-
y, Stockton, Calif.
Radio En-
Bloom-
East

N.

IVAN C. (A’26), Hyd.rophone

1S M.

1007

tral Plant

Ave., Philadelphia,
60th St., Overbrook,

CLOUGH, KENDALL (A'27), Chief Engineer,
65th St., Chi-

529 Aldine Ave., Lake-

Silver-Marshall, Inc., 6401 W.

cago, 1l For mail:
view, Chicago, Il

(A'14-M'17-F'26),
Chief Engineer, Brandes
200 Mt. Pleasant Ave,,

”THOMAS C. (A'29), Scngce
a

A. (A27), Gull
New Or-

Y. (M'15), Engineer-in-
ocky

RUSSELL A. (J'27-A'29), Assistant
Dept.,

Canada, Bloor
For
Canada.
College

Orono,

JR. (J'27), Clerical Adjust- COHENC

Manufacturing Co.mpail)y,
a.
Pa. 76th St., Brooklyn,

(A'29), Assistant En-
Victor
Camden, N.J.

6, 606 W. 6

(Alphabetical)

CLUFF, HAROLD D. (A’25), The Signal De
pot, Camp Borden, Ont., Canada.

COATES, B. FRANKLIN (A'29), R.FD. |

Tuttle, Okla.

COATES, FRANK M. (A'28), Assistat
Radio Manager, MecGraw Electric Company,
Dace and Iowa Sts., Sioux City, Jowa. Fer

mail: 3605-5th Ave., Sioux City, Towa.

COBB, F. ARTHUR (A'26-M’28), Manage,
Public Address Dept., Messrs. Philips Lampy,
Ltd., 145 Charing Cross Rd., London, W.
1., England. For mail: 28 Manor Gardens,
Purcly, Surrey, England.

COBURN, E. D. (A’29), Radiomarine Corpon
tion of America, P.0. Box 471, Port Arthe,
Tex.

COCHRAN, EUGENE C. (A"27), U.S. Rade
Inspector, Subtreasury Bldg., Pine and Na
sau Sts., New York,

COCKADAY, LAURENCE M, (A'27), Tec
nical Editor, New York “Herald Tribune”
225 W, 40th St., New York, N.Y.

WX

8 COLE, ARTHUR B. (M’15), President, Cole

] COLE, FRED S. (A’26), Heating and Ven-

CODDINGTON, RAYMOND L. (A2D), 1
Auburn St., Paterson, N.J.

CODINGTON, JEROME H. (J'27), Proje
tionist, Aztec Theatre, Albany, Tex. Fx
mail: P.O. Box 127, Albany, Tex.

COE, ALFRED (A'26), Director,
Tnstitute, 78-80 Cortlandt St.
N.Y. For mail: 917 Newkirk Ave.,

N.Y.

E, ERNEST W, (A'26),
Inc., 1438 N. Gower St.,
For mail: 828 N. Sweetzer
Calif.

COE, JAMES C. (A'25), Assistant Radio Ex
gineer, U. O Govt. Ft. Sam Houston, Ta

For mail: General Delivery, Houston, Te

COGGESHALL, IVAN S. (A'26-M'29), 6o
eral Traffic Supervisor, Western Union Tet

;r,:Im‘x{)h Company, 195 Broadway, New Yot

COHEN, EDWARD
Accountant, 109 Ba
For mail: P. O. Box

HYMAN A, (A'29),

Radio Division,

Fort McHenry,

1626 Warwick

Coe Ralk
New Yok
Brooklys,

Columbia Picturs
Hollywood, G
Ave., Hollywol

(A28),
nk St., Waterbury, Cez
188, Waterbury, Coz
COHEN, Junior R

Inspector,

Commerce,

For mail:

Baltimore,
Ave., Baltinn

Certified Puéf”

Departmezt €

Md.
COHEN, ISAAC J. (A'26), Assistant

gineer,
Lane, London, England.
Anns Hill, Wandworth, London, Englar!

COHEN, LOUIS (M'14-F"15), North (¥
dral Mansions, Washington, D.C.

Corporation, &
e

cneral Instrument
For mail:

Varick St., New York, N.X.
COHEN, SAMUEL H. (A'28), Technical ff
Marconiphone Company, Ltd., 212 Tottets
Court Rd., London, England. For &£
Springfield Rd., Biackpool, Lancs 7}

land.

COHEN, THEODORE J'27), ]ilcclncﬂ?
gineer, v
S. Clinton St Chicago,
1346V, Estes Ave, Chicago, I

P.0. Research Station, Dollis ERs
For mail: BSE

SAMUEL (A'16:M'22), VieePs :

Nilissner Manufacturing Coripath g,
. For =

MEMBERSHIP (Alphabetical)

COHN, RALPH 1. (A"2
S A . 9 i
Lz’.l;)t Elsecmcal Manufact)u'ri]:;dgme raftsm:.;;,
Berty t, Drooklyn, N.Y. For o 323
COJ‘“nc Ave., Long Branch, N.J mail: 163
LBY, CHARLES C o
' : . JR. (A’ .
g:::x‘lepnnEn%"cer' R“Y‘hcgn f\?atzx?x)f."xctkaglo
OLBY y, Newton, Mass, uring
COLBY, EDWARD B. (A'27), Radio O
109 Con g‘r‘)c’;‘sﬂrg:c I(}i;':rtpomtion of Amcx;cié?:.
. S bl
132 Dodge St Beverly, s, For mail:

ork.

Morgantown, W,Va,

Radio Manufacturin
Rado 2 act g Company, Bl
N.]'. or mail: 86 Westville Ave., gg;?l?fgl({:

tilating  Engineer, M

| , M. F

,8,3: gs;:’fer Ave,, Brooklynr.leglnkzn }(;ompaqy,
221-8th Ave., Brooklyn, NY. or mail:

COLE, G. C. (A’29) in,

é)n'hions Opg:ratiolls' T(E:ﬁ:?r:;' IIJ{OSom 33'15,
qfﬁ’férswnﬁhénmn' D.C For m.aii'hiil;?lc
quarters, U.S. Marine Corps, Wnsixingxon,

COLE, NEIL D. (A2 i
E\Ocstmghouse_ Electric g)a'ndRag;?mu}%ngi“c'cr’
G r;?any, Chicopee Falls, Mass ‘ Factunpg

o or;r(x)c; St., Springfield, Mass or mail:

5, ROY H. (A'27 inceri

. CS):;on WKY, Oinhars E*{:*;’:“g,ﬁ}:g Stafh,
Engi?\chrN'WJoHN B. (A'25-M'29), Radi
fmuri:" : estinghouse Electric and Madm
fret m:il' o]n;;any. Chicopce Falls Mn::lsl:
For mail: Laurel St., Longr'neadow: port, N.Y

COLEMAN, ROBER AD,

, T M. i
XR?':' l;‘ul})(:;xs (.S\lu'lo and Scrv(it{.\c',z?o’ gcr;l:cl;
] 1] . il: | i}
cnut R G O"hoio. For mail: 30 S. Chest-

OLES, ROBE ’

SR L.I?TN% ()'26), 7 The Place,

COLLINS ARTHU' .

9 M R ' i
(?[?' Cedar Rapids, Io?v;\ (F'26), 514 Fairview

LINS, FREDERI :
s, I CK V. ' !
ICI?;;?:E:HKI’RM’O Engjneer, 150 Pﬁ{if;’.l-A\Z.G),
Lo ark, Detroit, Mich. LA
§ OLLINS, JSOHN (J'27-A'28), Electrical E
f A:m‘_"k'g I‘:"ljlfdcnlgiwColllcgc: of El‘xgim‘:criﬁgn

3 é\orlh Arlington, N.J.ma t: 43 Union I’lnce:

o Lhvemce oo, ve,
ervice C b Tt R
Bahimorc,o.\’??l-.my' 2678 I’cnnsylvani??\ggf

FCOLLINS, LE
Al w t
Ave,, Portland, II\ISc R. (A'28), 313 Deering

goL
OLPITTS, EDWIN H. (N14F26), Ass
Tclcgmp;:.. a::g:nt. American Tclcph:mcs:tl:i
York, N.Y. pany, 195 Broadway, New
DLSON -
Wcsting'lu;'tﬁy EEslchtl;ic(J;er' 1&‘“’“ Tester,
p?&p%';{(' {;‘”‘St Springfield, Mnss?mggcmm',g
TN HowARy e Conn T &t
TRt AR J y i
&, Wintirop, Mass, = 0 27 88 Cireuit

DLVIN
oo ,AlilrEEfL (A'27), Assistant Officer §
oy 55, i raft Installations, Radio L. gr 2
or’mail :.1 l;\;chm{'t Station, Anacostiaalgrg.
Lo uincy Place, N. E,, Wash.

t., Lawrence, Kans,

Radio S
Columbus, Ohio.

da.

CONSOLI,

Ave., Brooklyn, N.Y.

Brooklyn, N.Y.

Mass.
Mass.

., Ft. Wayne, Ind.

C%}i‘m{ﬂ%, FREDERICK
pr Cla'rl‘t osrth Shore Radio Lahoratori
N. Clark St, Chicago, IIL ' For i G
. eenview Ave., Chicago, Il
OLWELL, ROB A
2 » ROBERT C. (A21-M’
essor of Physics, West Vi(r‘ginila“llioizv::rfi‘t'g-

C%l:é!iﬁcD, ‘P;,RA_NK (M17-F'27),
fncmrinc;:-’ Co,g;ﬂ;:glln[\}sct II";l'ccllric and Manu-
tast Pittsburgh, P
CONR ; et
Sign:ﬁDéorgic'{JOSR A. (A’g7). Licutenant
N , U.S. Army, Fort Monmouth,

CONROY, JOSEP

Y, H M,
I(’J‘:l:adxln?n Marconi Wireless Telegraph C
any, 173 Williams St., Montreal, 1’.Qpl C'?!?':'

VINCENT
Holmes, and Heck
L y ecker Company, 259 G i

y New York, N.Y. For mail:JSS A\r[ch’alt‘::)cs];
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COLVIN, R. §

] » R 8. (A'27), Radi ivi

}g):::'cjcr,L Rladll‘\:' Corporation ofloAgcccr‘i::lmﬁ'En'
, L.I, N.Y. For mail: Jnmcspt;;t ;‘}’:{v

E. (A'26), Pro-

For mail;: 6421

For mail: 332 Demain

Ave,, Morgantown, W.Va

COMAC
Engincg-' S]\"I‘Al;]ILEY 1. (A'29), Installation
o Cra" Sort ern Electric Company le
oy ig St., W., Montreal, P.Q., 'C'.'lmd:;'
Exhaus’tGEDORGE E. (A'29), Superintendent
= Shcrmagpt‘.\,vc:\r%ur}ls ijio Company:
C(;l-42nd St., Ir\'ington,c‘;‘?.}k' N.J. For mail:
MB, DAVID M, (A’ . i
?Jun;\\'ick-Bnlke-bgll}ci?l{:’r’redlmml Disision,
abash Ave., Chicago, Il

co
MPTON, ROBIN D, (J'27), 1213 Vermont

Company, 623

COUAYGHTY BOBERE 3, (7, s
%’!ny' §an Diego, ('Zali;tns':t Electric Com.
iona Drive, San Diego, Calif,

CON
andN(I‘::glfrEi \T W. (A'29), Vice-President
and Gene al Manager, Lockport Light H
wer Company, 115 Main St.,'chgl::f

For mail: 4624

Electrical

CONRAD, WILLAR

) , W D OLIVE !

sistant Engineer, Station Wg.»{'ll‘lz. ((3{):19")1' A
i § crvx(():c_Cotnpany, Hotel Fort ]hc'rcml

us, Ohio. For mail: 75 W, 10!}1‘:’\:?'

(A’23), Eugineer,

(A28), DBowler,

COOK, ARTHUR L.
J0K, . (A"26 Engi
ing Dept.,, Pratt Institutc,)'ZI}?l}gyt:E:g;lncSctr-

COOK, BERNARD

OK, L. (A" i

cialty A}‘ppamh{s Coln;()anfv?)',la\r‘r;lariccl:ssl'lsnc.
or mail; 26 Sunsct Ave., i\chfc:;rl:;'

COOK, EDWARD
OK, H. (A'27), Assi :
gineer, Slagle Radio Compm?y. Ig.ilssthlgénﬁ;‘c

For mail: 1010 W.

Wayne St., Ft. Wayne, Ind.

COOK, ELLIS C

, ELLIS C. (A'27), Engi

’\,\iz;k,Plgml?gcr] ]l})lg)s.. I\}am{fggtlﬁ:ic;g %:?ny
any, P.0. Box 1126, K: i ‘
mail ; 4555 Main St.. Kansas 83' R{g For

c00
K, ELLSWORTH D. (A’21), 37 Mitchell

Ave., Flushing, L.I., N.Y.
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. . . SAMUEL J. (A'25), Engicer, |i  CORWIN, WILLIS P. (A%27), 117 E. Me.

COOK, JESSE A. (A129), Service Engineer, co\a]:c%l:i Company, 1'1I St. Sacrament St., Carty St., Jefferson Cit)g Mg. 17 E. Me COVEY, GERALD G. (A'25), Marine Dept,

Electrical Research Products, Inc., 520 Lou- A Canad ! Radio " Corporation of America, Cleveland

derman. Building, St. Louis, Mo, ' For mail: _ Montreal, . . Canacty CORWITH, HOWARD P. (M'26), Special ~ Ohio. For mail: 1847 E. 87th &1 Ner o’

5468 N. Kingshighway Blvd, Wade Station, COOPER, W. H. B. (J'28), Telephone En- Development Engineer, Western Union Tele- Cleveland, Ohio. ’ V0. 202,
St. Louis, Mo. gineering Dept., General Post Office, 2 The f] wraph Company, Water Mill, L1, N.Y. COWAN, EDWAR ' ;

: _— i YParade, Marlbotough, Wilts, England. 7 COSANDEY, CHARLES ” g D J. (A’28), Radio Engi-
OK, JOHN W. (A'17), Instructor, Junior s . : - AL f S J. (A’26), Instructor neer, 76 Atherton St., Jamaica P} N
c%onc'gcj El Centro, Calif. For mail: 1016 COPELAbND, HE}\?M_AtNm“'w(c‘:,ffa); Sﬁ;}’ﬁ?f g i"zhF‘}fﬁfi’éi“'cJﬁ"g‘"°g";ﬂhﬂn{‘, Physics, Du- For ‘mail: 116 Riversile Dr., Dedham, %}:::'

[ o’ . 7 istant, ver- g i ege, th, Minn. . . » Mass.
El Centro Ave, EI Centro, Calif, 233 o, Conn. For mail: R R.6, 313N, S6th Ave,, W Duluth, i ™0 ns: BOHN W., JR. (128), Superin-
COOK, JOHN W. (A’26), Eq“ép'gcl"l' II;‘"' Wapakoneta, Ohio. . COSTELLO, JOHN J. (A'29), Gang Chiel Crosﬁ)’;, Cor:p;?\'szc{lw’fgo SDCEt-. Riechman.
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1507 Porter St., Philadelphia, Pa. Creek, Mich.

DOHERTY, WILLIAM H. (A’29), Radic DOUBLES, DAVID J. (A'29), Chiel of Test-
Engincer, Bell Telephone Laboratories, Inc., ing Dept,, Aerovox Wireless Corporation,
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Rusdan Radio Corporation, 1743 Strathmore Radio Division, Bureau of Engincering, Navy
Ave.,, E. Cleveland, Ohio. For mail: 3097 Dept., Washington, D.C.
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DONALDSQN, ROBERT O. (A'25), Opera- American Telephone and Telegraph Company,
I of Development and Research, 19

tor-in-Charge, Airways Communication Sta- Dept. ¥
tion, Dept. of Commerce, Municipal Airport, Broadway, New York, N.Y. For mail: 605
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DREHER, CARL (A'17.1100e o OKla. rector, SDRIANO C. (A'28), Technical Dy
of Sound Dept., %\K’g"‘étn'ﬁ 28), Director Guido'tti,olc}l;lt:g:flc]mllﬁca Radio, 51 Secondo,
P;;' lLos t\ngc]c,' Calif. Ug:‘OS, 7_8. Gower Guidotti, Bo]ogn‘a' ]:;]y. For mail: 51 Viale
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gl s AN X, ile ol .
EYER, HARRY W. (a29) For mail: 1698 E. 21st St., Draok.

Yb(r:i:\' \”\lotophonc Inc., 411 Sﬂ,AEnginecr Dg;‘}'szg. JAMES

il ', '. ’ ! - 1 ] ; ' ' i : .

Bty .y O Tl 1243 365, Thomsons” Publcaiom, Lt Al e
Y. o Dundee, Scotland, For m;il:"Z n'ffﬁ‘wigéi

Pl, Dundee, Scotland.
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DU AR, o York Times,” 229 W. 43rd D ol Cincinnath Sincinyatl Ol Phiuiacwaring, Company, 4710 Stenton Ave, EDWARDS, LYMAN M. (A'28), Chief Op
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ELDREDGE, FRANK E. (M'2f), Commer-
cial Engincer, Westinghouse Klectric and
Manufacturing  Company, 130  Broadway,
New York, N.Y.

ELDREDGE, ROBERT H. (A'28), Real Es-
tate Bldg., 531 S. Mariposa Ave, Los An-
geles, Calif,

ELIAS, LOUIS W. (A'28), Manager of As-
sembly, Kast Plant, Columbia Phounograph
Company, Bridgeport, Conn.

ELLER, KEITH B, (A'29), Engineer, West-
ern Union Telegraph Company, 195 Broad-
way, New York, N.Y.

ELLER, WALTER H. (M'25), Professor of
Physics, State Teachers College, Macomb, Il
For mail: 230 Ward St.,, Macomb, IIL

ELLER, WILLARD H. (A'1Y), lnstructor in
Physics, University of Hawaii, Honoluly,
Hawaii.

ELLERT, CHARLES A. (A'26), Radio Engi-
neer, Westinghouse Electric and Manufac-
turing Company, East Pittshurgh, I'a. For
mail: 609 S. Regester St., Baltimore, Md.

ELLINGHAM, IRVING (A'28), Rescarch
Engineer, Empire News Company, 224 W,
34th St., New York, N.Y, For mail: 1308
E. 37th St., Brooklyn, N.Y.
ELLINWOOD, KENNETH M. (J'29), Lab-
oratory Work, Atwater Kent Manufacfuring
Company, 4700 Wissahickon Ave, Philadel-
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gas Lane, Mt Airy, Philadelphia, Pa.

ELLIOTT, FRANK E. (A'28), Wircless En-
gineer, Station 6WI, The Westralian Farm-
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Hawthorn, Perth, W.

36 Fairfield St., Mt
Australia.

ELLIOTT, FRANK W. (A'27), Manager,
Radio Station WOC, Davenport, lowa.

ELLIOTT, H. F. (M’25), Kingsway Patents,
Haddonfield, N.J.

ELLIOTT, HARRY M. (A'29), Proprictor,
Elliott Radio Service, 4315 Freret St., New
Orleans, La.

ELLIOTT, ISAAC (A'28), Radio Engincer,
The Elliott Radio Manufacturing Company,
I.td., 87 Senhouse St., Maryport, Cumber-
fand, England.

ELLIOTT, RALPH W. (A'27), Mechanic and
Electrician, Prairic Pipe Line Company,
P.O. Box 460, Rm. E., Independence, Kan.

ELLIOTT, WILLIAM H. (A'29), Sawyer,
Pickering  Lumber  Company, Tuoluntne,
Calif. For mail: Box 124, Tuolumne, Calif.
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ing Dept., Talking Dictures, R.C.A. Photo-

phone, Pathé Studios, Hollywood, Calif. For

mail; 2065 B. Hillhurst Ave, Hollywood,

Calif.
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1022 Con-

wician, DPen-mar Company, lnc., )
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945 Kay St., Washington, D.C.
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ne.,
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nical Correspondent, Silver-Marshall,

6401 W. 65th_St., Chicago, 1.
6429 S, May St., Chicago, Iil.

ELL1S, WILLIAM G. (A'19-M'25), District
Sales Manager, Ohio Electric and Controller
Philadelphia,
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Pa.
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neering Dept., Radio Division, Westinghease
Klectric and Manufacturing Company, Ch co
pee Falls, Mass. For mail: 15 Arlinston
St., Chicopee Falls, Mass.

ELSEA, FARREL F. (A'28), Set Builder and
Repairman, Electric Auto Lite Comipany, 64!
Lynn St., Fostoria, Ohio.

ELSER, F. JOHNSON (A’28), Student, Mas.
sachusetts Institute of chfmology. Uam
bridge, Mass. For mail: 410 Memorial Dr,
Cambridge, Mass.

ELWELL, CYRIL F. (M'14-F"18), Tecluicl
Adviser, British Talking Pictures, Ltd., 19;
Queens Gate, London, S.W, 7, England,

EMANUEL, JOHN H. (A'17), 181 Linden
Ave., Englewood, N.J.

EMERSON, CHARLES W., JR. (A'241, As
sistant Engineer, New York Telephone Com
pany, 140 West 5t,, New York, NY.

EMERSON, KENNETH H. (A'29), bEng
neering Dept., U. S. Radio and Television
Corporation, Marion, Ind.  For mail: i34 N
Washington St., Marion, Ind.

EMERSON, R. WALDO (A'28), Muanufac
turing Furrier, ¥. W, Emerson and Son,
St. Ann's Terrace, St. John's Waod, London,
N.W. 8, England.

EMERY, E. J. (M'29), Service Manager, Mar
coniphone Company, Ltd,, 210-212 Tortes
ham Court Rd., London, W. 1, Fugland

EMERY, R. C. (A'14), John S. Emery Com
pany, Inc., Boston, Mass. For mail: 12
State St., Boston, Mass.

EMES, KARL C. (A'27), Testing and Tuspect-
ing Dept., DeForest Radio Corporation, 23
Catlaw Ave., Toronto, Ont., Canada. For
mail: 104 Kenilworth Ave, Toronto, Ount,
Canada.

EMMERICH, HENRY J. S, (A'26), Manager,
Radio Service, Parks and Hull, Juc, 1o
Cathedral Bldg., Bailtimore, Md.

ENDERLE, JACKSON J. (A'2Y9), Installa:
tion Supervisor, Western Eleetric Company,
Ltd., Bush House, Aldwich, London, W
2, England,

ENDERS, CHARLES F. (A'26), Radio End
neer, University Radio Company, £0 W
Kingsbridge Rd., New York, N.Y. For
mail: 37 Hildreth PL, Yonkers, N.Y.

ENGEL, ALBERT L. (J'29), Assistant Engl
neer, Bell Telephone Laboratories, Ine., i
West St., New York, N.Y. For mail: 143
Concord I'l., Llizabeth, N.J.

ENGEL, FRANCIS H. (A'25:-M'2), Ene
neering and Test Dept.,, RCA-Victor Com
pany, Inc, Camden, N.J.

ENGEL, G. C. (A’28), Thomas A\ Edisor.,
Orange, N.J. For mail: 181 Upper Blvd,
Ridgewood, N.J.

ENGEN, RALPH E. (A'27), Manager, Kadis
Service, Glendale Music Company, Glenddle
Calif. For mail: 1712 Woodland Lt
Glendale, Calif.

ENGHOLM, BERNARD A. (AN
Vice-President, The Rola Compuny, 25 |2
Superior Ave., Cleveland, Ohio.

ENGLUND, CARL R, (A’17-F'x), Menbe
Technical Staff, Bell Telephone Laboratones.
Inc., Box 31, Cliffwood, N.J. For mail: “
Court St., Frechold, N.J.
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?;yG.ST. NORBERT K. (A'13), Engincer, In.
.,ucm‘m Development Dept., Western i’lc
‘.]n: (ompany, Hawthorne Works, Chic; 3.
o For mail: 1812 S, S1g¢ Ct., Cicero, ?ll:
H:.C‘}ST}IIOI.M. ELMER W. (A"25), Engineer,
Deneral Electric Company, Radio anin--’
izg Dept., Schenectady, N.Y. i “r
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ERHARD, JOHN A. (A'27), Radio Service-
m.m.\.lQ.R\.'\. Rﬁulm Service, Inc., 140 }lal
sey St, Newark, N.J. i -
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mietor, Leonia Radio-/ 0 .
301 Central Avc.,'uljz')or}il::toi\;q.ill.pp]y Company,
HE:VSAT, MURRAY C. (A"29), Transmitting
Mation, ¢/o American Telephone and Tele.
graph Company, Lawrenceville, N.J. ¢
ERWIN, RAYMOND w. (A'22 Superi
'ql,.,"-dmt' Canadian National C.'lrbon'Comp'm"'
805 Davenport Rd., Toronto 4, Ont., C:m:'ldi.'
ESTCQ.LA‘NO, MANUEL (M'19), Tngeniero
cie. Compania Nacional de T.S.11 Call
de Alcala 43, Madrid, Spain. s e
ESISR(I‘?lf»II'ir{AL‘q\'ES P. (A'14), Avenida Isabel
.\[cxi;'n. a4, No.o 41, i\gll:lst‘nhcnlcs-:\;{tcs,
ESIMAK"ER: JOHN B, (A'27), Instructor in
n ysx’:‘;,r St. _ll'gnnt_.ms High School, Chicago,
. mail: 1076 Roosevelt Rd., Chicago,

Eil?ErlQSCll.IED, LLOYD (M’13.F'24), Elce-
rrﬁ: r'l'.r’u:mcccr, 4\mcric:_m Tclcphonc’: and
Yorlf, K”\ ompany, 195 Broadway, New

ESSARY, WILLIAM M ! ‘

Ry, Wl . (A'29), Technician,
\.::snu Serviceman, 1NO. Box 541, Corinth,

ESJJI;:E‘J, I:\I?RRY W. (A’29), Radio Operator,

o I?rl:m] lqltI:C,RLI;lckson Electric Company‘
ad  St., heste: il:

364 Grafton St., Rochz.::::: ngY For mail;
el ShirraD e g v
S]il’ingﬁul'd, oited eproducers Corporation,

ES\Y;\I;:,LP' CLARENCE D. (A*28) Scrvic.
\ (.)1?11.“(.cncral District Corpom'lion 22;

< Ottawa Ave,, Grand Rapids, Mich., For

mail: 810 p . n
Mich, | Prespect Ave, N.E., Grand Rapids,

47

Eﬁ;}fo”{-'r HARRY  (A'23), Test Engineer
& OBr"ogkl’::"m'] Y(‘uu;:pnuy, }nc.. 360 l'cari
lan St., l’hi'ln('h:lp.hi:.l, I‘:.r mail: 320 MeClel

E\_lh'\l;ls,’“GEORGE L. (A'28), Service Man.
:rx.c » The Robert Simpson Company .Il.d

oronto, Ont., Canada. For mail: '5"31 il "
ron St., Toronto 3, Ont, Canada. v

E\I’:I:NS‘,] H.ARRY. R, (A2D, Proprietar,
- _:m\sv Radio Service, Albion, Ind. For mail;

pls X, York St., Albion, Ing. '
vtikrrg‘lhsl,h]A(h:Hl':lS C. (A'25), Teacher, West
o offegiate  Institute.  Institute,

EVANS, LEON R. (A'25)
neer, Rm, 402, Tall,
For mail: 2100
Wash,

EVANS, LOUIS M. (A’ i
/ ¢ . 1 . 14), Sngi
l\l::{!l"(;‘lll (,Brg‘s I.;hnmt:jry. \\'ncrhll)cip:.‘m‘l\”l:‘clr-'
.‘\]C.‘(ﬂll’(]l'i.’l‘, Vo or mail: 912 Cameron St.,

E\;lAml“Jg, {’8?'};!:2:2 H. (M'23), Electrical En-
i \p\ e Corp., 1400 Locust Ave,,

EVANS, WALTER C. (M"28 i
ANS, C(M°28), R .
tions  Dept.,  Westinghouse ]ilrlll(:icopgl;:‘ll

Manufacturing ¢ . E i
Na acturing  Company, Eact Pittshurgh,

. Electrical Engi-
City Hall, Tacoma, “'.’I:ll.
N. Anderson St., Tacoma,

EVANS, w. J. (A°28), Servi Sngi
Commerce St., Rm. Sf)ﬂz'rlg;llﬁ.:w,l:ll"cu:c”' n

EVANS, YOUNG W. p, (A'23-M°25), Engi.
'(,Zf:(;:\ ‘nm'l Manager, Radio Commux;icn'tizn
h"dxm;"), 66 Qxfgrd Rd... Manchester, Eng.
l" . For mail: 2 Parkside Rd., Alexandra

ark, Manchester, England.

E\]’:IIE.LE_'I‘H, LAURENCE NELSON (A'29)
5 lu:tncrxl Tf'ml.nccrmg Draftsman, New \'nrk'
ept. ‘nf apriculture, Athany, N.Y, Fo
mail: 89 Robinson St., Schcn'célndy:, N Y '

EYlf'lltl?"EgS’iI“.mé\UGUnggE R, (A'15), Con-
st ingineer, British T s A
Company, Lud., Rué;l)l':ll'Zrll_!;ﬁ::H;O" Houston
E\:ERET’I‘, LIONEL E. B. (M'27), Radio
.Cpccmhst :1'ud Consultant, Chintford, The
rescent, Nr. Bognor, Sussex, I‘:llgl:l;ld.
EX!%RIER;MI;YII?”?H ‘C.(.(:\'HQI'IS). Iistimat-
66 Broad St.’, 1\:'.'\vl “;)rl'l:\'()r&lll"’)ll of America,
EV_ERITT; WILLIAM L. (A'25-M'29), As.
;ﬁll:ct;lil:l'lr(r))lqusor. I)cpt.' of Electrical 'Engli-
lio.“" hio State  University, Columbus
EVERT, W. E. (A2 ) i D
Photo and Radio Shu;r,)’M.!i:;’l.:lrtl.m?:’ulih\c\"r'li
For mail: 221 Parr St., Lodi, Wis, =~
EVISON, SAMUEL J. (A'26), Service Man.
gg;cr\.y:\mcncan Bosch Magneto Corporation
9 W. Il.'mgock Ave,, Detroit, Mich. For
mail: 5469 Sencca Ave., Detroit, Mich
EWALD, FRED ], JR. (A'28 ‘
. ., . 2), Reseq
Dept., Kellogg Switchboard nm‘l- Suppl;N(L,":)rl(l:ll3
%:my, Aberdeen and Adams Sts., Chicago, 111
“;Jr mail: 491214 Jackson Blvd., Chic'ngo:

F

FAIﬁ]E”':(.thOHN W. (A'13), Synod House,
e St and Amsterdam Ave., New York,
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FAHNESTOCK, HARRIS, JR. (A'27), Stu-
dent, Harvard University, Cambridge, Rass.
For mail: 162 Coolidge Hill, Cambridge,
Mass.

FAIN, EDGAR A. (A’27), Service Engineer,
Texas Radio and Electric Company, Ft.
Worth, Tex. For mail: P.O. Box 584, Den-
ton, Tex.

FAIRBURN, A. J. B. (A28), Instructor in
Electrical  Engincering,  Cooper  Union,
Cooper Sq., New York, N.Y.

FAIRCHILD, F. EARLE (A'2l), Electrical
Engincer, Dept. of Development and Re-
search, American Telephone and Telegraph
Company, 195 Broadway, New York, N.Y.
For mail: 13 Kent Pi. N, Summit, N.J.

FALKNOR, FRANK B. (A'20-M'28), Rm.
422, 549 W. Washington Blvd., Chicago, IIl.
For mail: 7620 Phillips Ave., Chicago, IIl.

FALLAIN, FRANK D. (A'26), Engincer and
Proprietor, Flint

Roland Park, Baltimore, Md.

FARNHAM, RALPH E. (A'27), Electrical
General Electric Company, Nela
For mail: 1064 Grey-

Engineer,
Pk., Cicveland, Ohio. :
ton Rd., Cleveland Heights, Ohio.

FARNSWORTH, DANIEL W.
R.F.D., Clove Rd., Little Falls, N.J.

FARNSWORTH, EARL S. (A'22-M’26), Na-
tional Electric School, Los Angeles, Calil.
For mail: 329 N. Kenwood St., Glendale,

Calif.

FARNSWORTH, PHILO T. (A’28), Direc-
to: of Research, Crocker Research Labora-

tory, 202 Green St., San Francisco, Calif,

FARNSWORTH, PHILIP
Counsellor at Law, 233 Broadway,

York, N.Y.

FARNUM, WILLIS H. (A’29), Technician,
Diezo,

Calif. For mail: 736 York Ct., Mission Beach,

Radio Station KGB, 1012-1st St., San

Calif,

FARRAND, C. L. (A'14-M'23),

St., Long Island City, L.,

FARRINGTON, JOHN F. (A'19-M'29), Ra-
dio Engincer, International Communications
xI\}abomtorics, Inc., 67 Broad St., New York,

Y.

FASS, SYDNEY J. (A'26), Radio Dept,, The

White House, San Francisco, Calif,

FAST, JOHN E. (A'27), Manufacturer, 3982

Barry Ave., Chicago, 1l

FAUDREE, R. F. (A’27), Radio Serviceman,

325.3rd St., Chester, W.Va.

FAULKNER, DOUGLAS (A'29), Stuh(}gnlt.
ich,

For mail: 806 Lathrop Ave., Detroit, Mich.

FAULKNER, HARRY (M’24), Radio Section,
Alder

House, Aldersgate St., London, E.C. 1, Eng-

University of Michigan, Ann Arbor,

Engineer-in-Chief’s Office, G.P.O.,

land.

FAULSTICH, C. J. (A'29), Service Engincer,
c¢/o R.C.A. Photophone, 51 Terminal Way,

Pittsburgh, Pa.

Broadcasting Company,
Station WFDF, 511% S. Saginaw St,, Flint,
Mich. For mail: 321-1st Ave., Flint, Mich.

FALLON, GLOVER P. (A'26), Consolidated
Gas, Electric Light and Power Company,
Baltimore, Md. For mail: 6 Elmhurst Rd.,

(A"29),

(M'13-F'15),
New

President,
Farrand Manufacturing Compnv, 11 Court

FAY, CLIFFORD E. (A'26), Engincer, Bl
Telephone Laboratorics, Inc., 463 West S,
New York, N.Y.

FAY, LEWIS C. (A'29), Student, Batutle
Creck College, Battle Creck, Michigan. For
mail: 245 Lake Ave., Battle Creck, Mich.

FEARING, JUSTIN L. (A'19), Patent Attor.
ney, International Telephone and Telegriph
Corporation, 67 Broad St., New York, N.Y,

FEATHERSTONE, WILLIAM A. E. (A"20,
c/o Messrs. Callanders Cable and Construc.
tion Company, Ltd., Hamilton House, Lon.
don, England. For mail: Harbledown, The
Drive, Tonbridge, Kent, England.

FEDOTOFF, NICHOLAS V. (A'26), Fngi
neer, Hazeltine Corporation, 521 River &t

Hoboken, N.J. For mail: 39 Robertson Rd,

Lynbrook, L.I., N.Y.

FEICKERT, CARL A. (A’27), Sccretary.
Treasurer, American Body Company, 5115 F.
Grand Ave., Dallas, Tex. For mail; 302)
Bryan St., Dallas, Tex.

FEINDEL, ABBOTT (A'29), Engineer, Arc.
turus Radio Tube Company, 260 Sherman
Ave., Newark, N.J. For mail: 33 Shepard
Ave,, Newark, N.J.

FELCH, H. F. (A'26), Manager, F. C. Nash
Company, Colorado St., Pasadena, Calii. For
mail: 86 N. Catalina Ave., Pasadena, Calif.

FELDMAN, CARL B. (A'26), Bell Tclephore
Laboratories, P.O. Box 31, Cliffwood, N.J.

FELDSTEIN, M. A. (A’29), General Man
ager, The Best Radio Laboratories, 895 Flat.
bush Ave., Brooklyn, N.Y.

FELIO, ORIN J. (A'29), Engineering Checker,
Grigsby-Grunow Company, 5801 Dickens
Ave., Chicago, Iil. For mail: 4318 Van
Buren St., Chicago, 1I1.

FELIX, CLARENCE G. (A'29), Encineer
ing Dept., Crosley Radio Corporation, 3401
Colerain Ave., Cincinnati, Ohio. For mail:
3120 Montana Ave., Cincinnati, Ohio.

FELIX, EDGAR (J'17-A’'19-M'25). Radio
Consultant, National Electric Manufactur-
crs’ Association, 420 Lexington Ave., New
York, N.Y. For mail: 8 Doremus Ave,
Ridgewood, N.J.

FELMET, ALBERT (A'29), Production Man.
ager, Barber Asphalt Company, 178 Walden
Ave., Buffalo, N.Y

FELSTEAD, CHARLES F. (A’21), Movie
tone and Radio Technician, Univereal Pie-
ture Corporation, Universal City, Calif. For
mail: 2010-6th Ave., Los Angeles, Calif.

FELTHOUSEN, A. (A'27), Brun-wick Re
cording Laboratories, 799-7th Ave and 5i¢
St.,, New York, N.Y.

FENNER, PAUL R. (A'17), Radin Inepector,
Department of Commerce, Radin Disision,
328 Custom House, San Franci-co, C_ahl.
For mail: 1338 Masonic Ave., San Francisco,

Calif.

FENTON, A, NORWOOD (A'24). T‘mn(mxs-
sion Engineer, Sound Dept., Mctra-Goldwyn-
Mayer Studios, Culver City, Calif. For

. mail: 843 Ocean Ave., Santa Monica, Cah!.

FENTON, WILLIAM C. (A’19), 1901 A N
Taylor Ave., St. Louis, Mo. .

FERDINAND, HARRY P. (A'22), Proprictot,
H. P. Radio Shop, 111 N. Winnebago S,
Rockford, IIl. For mail: 215 Miriam dve,
Rockford, 1Il.
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tivalaya Moratuwa, Cc?;l;f:: Ié:]\ifS)' Ksha.

FERGUSON, GEORGE w ! i
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FERGUSON, JOHN D (M
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FERINGER, WILL] ' ; Bos
456, Tujunga, Calif, AM (a2n), Po. Box

FI;T?ﬁ:}:ED’ EAUL R. (A'27), President and
Troas rer, I1. and F. Radio Laboratories
ve., 72 Cortlandt St.,, New York, N.Y o

FERNABDEZ. DI\N T. (A'26), Audio Engi.-
gcl;r’,' gg Fan Llc_ctric Company, Dn;lr:zn
c_ﬂgn,‘] r mail: 4517 N, Paulina St., Chi-

Fll‘il.{r\:'ANDEZ. MANUEL A, (A'27), Presi-
ent, Manual  Angel Fernandez and CoSl
pany, Benito Juarez, 39 Vera Cruz, Me Teo
Foi mail: Apartado Postal 18 Bis.: 3\11::23

FE_RNANQO, K. A, (A727), Laboratory As
sustant, Eastern Radio Service, Grand C 1
tra!l lcsrn.mml Bldg., New York, N.Y I'S:x:
mail: § | New
‘a; uite 309, 1560 Broadway, New York,

TR SH0CH B, (i,
tories, Inc., Box 12'2, Bcn],l&lrc'?honc Labora-

FERRIE, GENERAL (F' :
Latour Maubourg, I’nr(is, 1sz)'.:mgcl

FE?R!S, I-:RANX’{. (;\'?6). Control Operator
ma;mrlllcml'l:xrlgl: R.’ldl}o Station WLS, Sher.

lotel, Chicago, 1N i 1357
S. California Ave,, Chicago, I;ﬁr mail: 1357

FERRIS, MALCOLM (A'14-M'29),  Radio

Engincer, Radio Ir
Robmecr, a equency Laboratories, Inc.,

Boonton, N.J.
FE{(QX:?I]?;X”%:'RgEI‘(I] ROBEBT (A'29), Rm.
Schcn('(‘t:ldy,L N.")'. encral Electric Company,
F!;IiRR?ETA, JOSEPH L. (A’26), Transmis.
.(_on Man, American Telephone and Tc]cgnp»]
fompans, 24 Walker St New Yark, N.y.
pail: 12 6 Pacific St., Apt, 307, Brook-

Bis Bivd.,,

For mail: Fairview Ave.,

Iyn, N.Y,
“;:-Z‘lrlusgi(x::]c{c.r,]?SI‘:SP}I{\"’\I:"'II(AI?S)’ Assistant Radio
Believue, An:xct;sli:;, .D.C.cscarch Laboratory,

FETTERMAN ..
Ave,, Chicaga, ?" M. (J'27), 3222 Michigan

FETZER, JOHN E. (A”2 ’ i
Direrer,) QN E. 24-M 282. Engineering
Springsr .\Iic}ll'.ho Station  WEMC, Berrien

FIC_K. CLIFFORD G ’
tric Co, Schcncct.‘ld;’. (ﬁ.i's.)' Gg?cml.ll.ilcc-
Riverside Ave., Scotia, N.Y. mail: 12

FLE—E}{TNF\‘R' THEQDORE . (A’28), In.
c‘“..c or (School), Department of Comr;mn'

”Eéo;}s*, Chanute Field, Rantoul, I "

EN, MAURICE ¢ A:” ‘ i
M:;n:!gcr, Music Company, Ca(nmi'?)'Ltﬁcngfg
padina Ave,, Toronto, Ont,, C:mi'gda. "For

mail s i
Carllada.” Grenadier Rd., Toronto, Ont.,
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F1
Ig'nlé}x))'ccgrﬁzRgz)tTPfst (OAH'_ZG), '{‘ost Office
tion, Nr. Bn]dock', England].cc Wireless Sta.

FI '
gLD. J?’{’IN] (A'26), Electrical Engineer
o mallc le.osn%; liqng Island City, N.Y!
ik City L8 \.'A’?lmgton Ave, Long Is.
F1
v’ of Aty Byt 15 Asstant o
ambritre oon s Cruit Laboratory,
Watcrto»ﬁ;, 1;\[[1:;3S For mail: 104 Church St.,
F
lgtﬁcll)'nx|t¥vi.c$)}{?n¥:Eg’3l(‘\\l'lS)' ]Qhrd“'kk'
ark v (e 231 Murmay St New!
Orangc:r Nl?})’r mail: 262 Charlton Ave., Snut‘h
Flnl;:l{:D(Iﬁ‘lgz ngl\‘l\?,LES. F."(.\!'.’.’D), [icuten-
. Vork N:Y, yoming,” c/o Postmaster,
FIE
E'};!EIENG.“EQWARD J. (A'29), Assistant
pengin er, Madison Square Broadeasting Co,
R ation, 319 \V, 4ot} St., New \'ork“ N, \t-
or mail; 452 W. 50th St, New Yorls, N V-
FI}[.G{\TE, JOHN T. (A"29), Radio
C,n[,;]mccr. Research Lahoratories
arbon Company, Cleveland, Objo,

FILL, jOI .
Fla. JOHN V. ('27), Box 245, Melbourne,

Research
National

O TRANCIS &, (120) hato on
SR Lr') ': 1 enter, 30’ Lindell
A St Ilj:;'nis,r(klopor mail: 4222 Nehraska

FILLMORE, HARRY P ‘2
Benlcy Department, Rn;lio(“\(?fr)x;nrﬁtt?:ag"f

merica, 233 Broadway, New York, :\'n\’ ’

FI(‘I:TN\ESS, ARTHUR W. (A’29), The Can
fin Marconi Comnany, 207 Tiahs o

y I C,, Canada. F ail; 3835.
2Ist Ave., W, Vancouver, B, o(g.,m(;:'llx;ngiss.

F!Ncgtl*‘l’, T{ﬁrmEg L. (x\.'19~M'33), Engincering
Do, T N.{»{porntxon of America, Rocky

FINS_H, ]YVILLIAM G. H. (J'16.A"18.A1"25)
St.'(lgt.nmpccr and Patent” Attorney ‘1'(‘)1:
\Vll ve, New York, N.Y. TFor mail : ‘73‘5

- alton Ave,, Apt. 8-F, New York, N.Y.
]{‘{)El?gl?ff JF.,%?%ES: }SI.] (A".’S),. Principal,
For mail: Sciert, Colo, 0" ~eivert, Colo.

FE?LF'}K)E}S()I&%E)TGC S (A’25), Radio Serv-
New yme NY wervice, 7 West 42nd St.,

FINSETH, E. B (A’28) i
! , E. B, %), R ;

East Commonwealth, lellcrt;::OCzl)l?E‘"' H
FINTER. C. V. (A20), U. S Air Servic
. ictor Ave., Dayton, Ohio. e

AL L€ < V

FI2S()((:)0-2nd Ave., Detroit, Micr}:.pm"' Rm. 615,
SCHER, ANDREW, JR A2
tinental Fihre Compan{r. .C(hicagr)" Tl'llc Cl':‘m.

FIms;ul: 3007 Blaine PI., Chicago, m or

CHER, HERBERT B A;” ) i
gcll Telephone Lnbnrntorics( I.;lsc?’ Jél;m\r{scr,
t, New York, N.Y. Lo T et

FISCHER, LEO !
rison Ave,, Nc\vN{?oerlc). l?JY(A 27), 1700 Har.

FISSPI,t ARTHUR S, (M'29), U.S. Radio In.
gpci-,c or, Dept. of Commerce, Radio Servic
Subtreasury Bldg.,, New York, N.Y, N
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FISH, EDWARD H. (A'19), 27 Highland
Ave., Middletown, N.Y.

FISHBERG, SIDNEY (A’28), Radio En-
gineer, Polymet Manufacturing Corporation,
839 E. 134th St., New York, N.Y. For mail:
165 E. 31st St., Brooklyn, N.Y.

FISHER, ALBERT E. (A'29), Radio Service,
Long Hardware Company, 13 Wyandotte St.,
Walkerville, Ont,, Canada. For mail: 260
Albert Road, East Windsor, Ont., Canada.

FISHER, CARROLL S. (A'27), Director_of
Radio, Tampa Radio School, Tampa, Fla.
For mail: P.O. Box 2483, Tampa, Fla.

FISHER, CHARLES H. (A’28), Testing
Dept., Atwater Kent Manufacturing Com-
pany, 4700 Wissahickon Ave., Philadelphia,
Pa.” For mail; 447 Chestnut St., Pottstown,
Pa.

FISHER, E. H. (A’29), Rescarch Assistant,
Stanford University, Calif. For mail: 221
River St., Santa Cruz, Calif.

FISHER, FRANK E. (A'28), Research Labora-
tory, Phillips Petroleum Company, Bartles-
ville, Okla. For mail: 309 L. 13th St.,, Bar-
tlesville, Okla.

FISHER, JOSEPH J. (A'26), Radio Opera-
tor, U.S. Lighthouse Tender, Columbine, San
Juan, Porto’ Rico. For mail; 28 West 116th
St., New York, N.Y.

FISHER, NORMAN (A'26), Test Engineer,
RCA-Victor Company, Inc, Front and
Cooper Sts., Camden, N.J. For mail: 51 Be-
Joit Ave., Audubon, N.J.

FISHER, ROY S. (A’27) Electrical Engineer,
J. S. Tunmons, Inc., 79 E. Wister St., Phila-
delphia, Pa. For mail: 1123 E. Rittenhouse
St., Philadelphia, Pa.

FISHER, THEODORE (A'27), Marine Wire-
less Operator, Standard Shipping Company,
Rm. 556, 26 Broadway, New York, N.Y.
For mail: S.S. “Polarine,” Standard Oil
Company of La., Baton Rouge, La.

FISK, ERNEST T, (M'15-F"26), Amalgamated
Wircless, Ltd., 47 York St., Wireless House,
Sidney, N. S. W., Australia,

FISK, LAWRENCE S. (A’28), Radio Opera-
tor, Stations WRBBM-WJBT, 306 So. Wabash
Ave., Chicago, 11l For mail: 1502 Wash.
ington St., Evanston, 1l

FITCH, WILLIAM A. (J'27-A’29), Radio En-
gineer, General Electric Company, Schenec-
lr:}d\}é’ N.Y. For mail: 13-9th St., Schenectady,

FITHIAN, WILLIAM S. (J'15-A’18), Techni-
cal Service Dept., Victor Talking Machine
Company, Camden, N.J. For mail: 212
Merion Ave., Haddonfield, N.J.

FITTS, RUPERT A. (A’28), Radio Engineer,
Station 31O, Melhourne, Australia. For mail:
6 Beech St., E. Camberwell, Melbourne, Aus-
tralia,

FITZGERALD, JOHN J. (A’'29), Foreman,
Grigsby-Grunow Company, 5801 Dickens
Avenue, Chicago, 11, For mail: 3701
Leclaire Ave., Chicago, Tl

FITZPATRICK, GEORGE WILLIAM
(A’29), Draftsman, Westinghouse Electric
and Manufacturing Company, East Marginal
Way and Spokane Ave., Secattle, Wash.
mail: 113 E. 55th St., Seattle, Wash,
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FLAGG, LEONARD B, (A'25), Recording
Engineer, British Sound Production, 1:d,
Raglan Gardens, Wendley, England.  For
mail: 148 North Road, Mt. Pleasant, Souti.all,
Middlesex, England.

FLANNAGAN, COKE (M'26), Assistant
Theatre Systems Jng., Electrical Reserch
Products, Inc., 250 W, 57th St, New Yok,
N.Y. For mail: 10 Morris Ave,, W. Moun.
tain Lakes, N.J.

FLATHMAN, EDWARD (]J'27), Instaliation
Div., Plant Dept., New York Telephone Com.
pany, Huntington, L.I.,) N.Y. For mail:
P.O. Box 498, Huntington, L.I, N.Y.

FLEMING, EDWARD E. (A'25), 9 Hippo-
drome Bldg., Warren, Ohio.

FLEMING, SAMUEL (A’28), Assistant Muain-
tenance [Enginecer, British Broadeasting Cor.
poration, 1 Lochee Rd., Dundee, Scotland
For mail: 291 Arbroath Rd., Dundee, Forfar
shire, Scotland.

FLENTJE, LE ROY G. (\'29), Radis Re
search Work, Wisconsin Power and Light
Company, 53! N. 8th St., Sheboygan, Wis.
For mail: 922 Clara St., Sheboygan, Wis,

FLESSEL, FRANK B,, JR. (J'29), Radiatsi.
cian, 15 Wall St., Huntington, L.1., N.Y.

FLETCHER, EARLE S. (A’26-M'27), Radin
Electrician, U.S, Ceast Guard, Rm. 417, Cus-
tom House, San Francisco, Calif.

FLETT, WILLIAM J. (A’27), Radin Service
n:ul Repair, 2707 Pacific Ave.,, Atlantic City,
J.

FLEWELLiNG. EDMUND T. (A2%), R R
11, Dayton, Ohio.

FLICK, A. A., JR, (A'28), Engineer, Chicag
Jefferson Fuse and Electric Company, 301 §
Green St., Chicago, 1L

FLINTHAM, HERBERT (A'25), Electrical
and Radio Engincer, 50 Burton Ave, Done
caster, England.

FLOMENBAUN, HYMAN (J'26), 108 Suttes
Ave., Brooklyn, N.Y.

FLOYD, WILLIAM F, (J'29), Con-ulting an!
Research Engineer, 20 West Way, Neaden,
Middlesex, England.

FLYNN, ROY M. (A'27), Radio Techaiciar,
Dallas Radio Laboratories, 1610 Commerst
St., Dalias, Texas. For mail: 1913 Pacific
Ave., Dallas, Texas.

FLYTHE, THOMAS Y. (J'29), Radi. Corpora
tion of America, 168-39th St., Brocklyn, N.Y.
For mail: 1064 Woodycrest Ave., New York
N.Y.

FOGEL, MORTIMER H. (J'26), Radio Salex
man, Klein's Radio and Electric Supply Com-
pany, 235 West 42nd St.,, New York, '\\
For mail: 1562 E. 8th St., Brooklyn, N.Y.

FOIN, OWEN F., JR. (J'27), Mauager, Serv-
ice Dept., Hackett Cowan Music Company,
1253 Fulton St., Fresno, Calif. For mail:
827 Divisadero St., Fresno, Calif.

FOLEY, JACK (J'27), 1615:20°: St Rock
Island, 11L

FOLEY, J. W. B, (A'15), Instinctor, Rad'ia
Communication, Toledo Public High School,
Toledo, Ohio. For mail: 1124 Fursythe §t.
Toledo, Ohio.
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lgir:imn_r:er, EVestinghousc Electric and
acturing - Company, Chicopee Falls ;
For mail: 86 Dover Rd., L(mgmca?lo:', Q};::

FORBEY, WILLIAM D. (A27), r
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FOSTER, DUDLEY E. (A'26), Chief En.
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FREEMAN, STEPHEN, JR. (J'24-A'24), .
Walter and Company, Wabash, Ind. For
mail: Syracuse, Ind.

FREEMAN, WILLIAM (A'29), Supervisor,
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Ave, Rochester, N .- oria, Ill. 0. (N2, Intuiid B HOLLAND, LEwzs N, (A'27), 270 West  St. Stockton, Calif. . .
Ave., Rochester, *28), Research Engi- OFFMAN, SAMUEL O. res St., <an Frav MBS Enginecring Dept., University of Michigan, HOL:I‘S!ZER..RALP'H (J'18-A°24), Editorial
. C. Electric alve search, : :F Arbor, Mich. riter, Curtis-Martin Newspapers, nc., In.
HITCHI(%OCIEEhRDc%t .(chstfnshmi;set lpill(& HSmnch Research, 355 Hayes St g% Aan Arbor, Micl Writer, Curtis-Martin N Inc, 1
neer, Resea ing Company, Eas cisco, Catif.
and Manufacturing
burgh, Pa.
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dependence  Square, Sl’hil]“;‘-clll‘{lif"h.l“"'].,1 For H?{}:}}‘(Xsl‘fs.l E?I::\};:{cl];cr: é:l\li%-)' e 206“3‘["‘- Il)’ff’:sknf\?{i'f’ \Iv{m"okco\m“m“."" HOWELL, cL
. 5428 Walnut St., Thiladeipiia, 273 $ o 108 o ) - mail: 45 Hillsic “Caldual Ny ' 20, | Tin

ng:'lfzs ngnggxcx . (A'18), Vice.Presic  HOPPER, C. L. (A2, Radia Oneion: S, HOTTI;LJ Iémsmc Ave, Caldwell, NJ 00 (A2, Tong ‘i"gRgcmA a0k

dent and Chicf Enﬂli"c?{' Sangamo Electric }{‘(‘)‘;f}‘;g:;"lai‘.m;\;é‘;sm;l ;,\‘26') En;:im-“, IB{OS- R-':dio. SVX)-“‘(:\SE(?)‘.\'IC'r:)[Hicm(; of Mottel étiwx:‘g”‘i;o;\};.\:\: YFor m;ﬂ: 7 cjc.:t.or’g:i;

Company, Springfield, 11 K, Electrical Research  Prod chem, Pa, re st Droad St., Beth- Howeg ER A )

' “ Recording Dept.,Electrics s ) HOU LL, ROGER A, (A" . .

Comrmny, THEQDQRE E (A9), A cc  0i6 Hollywood )H\d.. Los An UCK, HARRY W. (A’ ' . 200 E, 4th § + (A'29), Radio Retai

sistant Commercial [ngineer, The New York :3:; I(II‘:::lif.l For mail: 599 5. Hudson Ave. ginecer, Dubilier ‘gor(p‘c}r:‘noi};\x{ 284).';?(7:h|Cf En- HOWEI‘L”‘“?‘:.L;;;;Z ;Ic‘“h' C"‘“f'u .

' ) ) - (ALLM20), Radio

158 s . ., New York, o1y Blvd v ’
Edison Company, 4 Irving Pl, New vasadena, Calif. vd.,, New York, N.Y ’ Bronx Servi
Pasade Lane, Mt¢. Vernon, &\\) For mail: Park A\‘(;.rx:lcf’mk’?\. ‘I,"SPL'C!OF. Subtreasury Blig

. . g Is- s
N.Y. For mail: 481 Grand Ave., Long ON. ARCHIE T. (A'28), Enginco
ity, L.I., N.Y. HOPTON, : i North Essendor. HOUD
Hg;.dzﬁ‘:\’r« LOUIS (A'28), Troprictor, 34 Droadenst \psiratin i?‘;:{'m;?l?rg:mﬂ; Farce TCChnYicSinlanII.‘If;"t TOWELL B. (J'2.028) HOwES, DOUGLAS E. (a2 ;
Kingswny.' oo, W.C. 2, England. Rggmlr,:a :)\l{sc“;m;r-“c' i, Australia. ;:" S La Brlmc( 1\[\::’::(]‘0[‘1:):0(11\’“5 lCumpnny: Ull':’i&;“:g{‘Of\'EIC;:lfricnl "fﬂgi:‘(‘(:r/il)l'g "\%?Cl?t,c
. (A'28), Assistant Spe- ue ’ Musengakaii or mail: 1043 S. Kinosles b Ecles, Calif. sity, Northfield, Vi, » Sorwich
HO'ME?' Eler‘lll';x}:DEEgix(ﬁcr )\\'c:tcrl\ Union HORIGUCHL JI-R.C} ,,(:\]245)1)\')0 ‘}:;cx::ml“x‘: Calif, S. Kingsley Dr., Los Angeles, HOWES, EDGAR T (A%2
c!nl ! cv}e anmn any, 195 "Broadway, New Dept. of mel““ll(lm' © K'nmuka' Teilhinsh HQOUGE, CHAR Howes, Pasadena, Calif, 26),
1.‘106"“.3 ‘Y Folr. mail: Box 488, Southamp- mail: Muschgaiart, ' ' E. Polley and CLES A. (A'27), Manager, F Robles, Pasadena, Calif
o LI, KXY Pokyo, Japan, £ . (AT mail: .0, T myPany, Loveland, Colo, For  HOWS, LEONARD J. (av2
'AMAN, R. KARL (A’23), Telephone En- HORLE, LAWRENCE €. B 0 i HOUGH  Caox 32, Loteland, Colo gineer, 93 Albert Ra> Daje Radio En-
HONA Development and Research Dept., F'25), C.ovul;:ng\' \5“ mFo} gnail: 11 St. Pl D'resident N]N}'ON WALLACE (422 8 England, » Dalston, London .
B merican Telephone and Telegraph Company, 1S\t\3'c.‘\§\e\»va‘r)lr(,'ﬁ-:l-' ' Broadway, New l\'oﬁcmcxi'ci}" Company, 66 HOWSE, H. A. G. (A'25.3129) - .
195 Broadway, New Y&rk, E‘J-Y- ent. A HORN, CHARLES W. (A'143°28), Generad HOUGH, WILLIAM 'E . (;\“’9 ' g(l)l::«t:ir(;"Inlt)cr{u;tmnﬂ| Standard l'flcct;“i'c“l (!;‘)'r‘-
HONNELL, P. M. (J'27-A 29), Stacen ' For Engincer, National Broadeasting, Compary, Engineer, Hawthorne Works '\\ec"tgl:c‘]{ic"ll torics, lfcndcr:: Dlpm“m and Research Labora.
o ¢ lec- vt }

and M. College of Texas, Dallas, Tex. Inc, 711-5th Ave., New York, N.Y. tric Company, Chicago, 111 A 3 Hilly [ ondon, England. For mail:
mail: P.0. Box 1647, Collexe Station, Tex. HORNE, WILLIAM P - For mail: 115} land, op Way, Stanmore, Middlesex, TIE::;::
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Reeves and
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. (A'26), S and W S Taylor Ave,, Oak Park, 11
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an, Jals p 3 X M.CA. R s e, 1- ! s L re, Md. ares N.W., Washing : anier Place
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opan, poak g, (I St OIS I RN v, Mgty & ey p (e 0 S
P.0. Place, Mcibourne C1, Austraia. or or R "New York ‘NY. v : ven, Mich. For.(m.]-orpomlinn. South Ha- 1ai, China.
mail: 34 Brunswick St., Fitsroy, Melbourne Apt. s ey ’ - o B Chicago, 111 mail: 306 S. Wabasl, Ay HUBBARD, BEVE
! R. (A'27), Manager, i Ko, 1L Ve, Di e ERLY R. (J21.A"
N. 6, Australia. HORSFALL, JAMES . " : irector o, Laboratories 21429,
’ER S. C. (I'28), Director, Naval Conr- . Exide Battery _bcrvl(uc"S:\‘mlloS‘, :\\l:ﬁ"k“xl\‘:ll:. i ngv'{;RD, G, ALEXANDER (A'29), Ragi Carporation, 3417’;'\"af_mni(cs,'\Suhmnrmc Signal
HOOPER, 5. G, {/ ' shington, D.C. Mont. For mail: 619 15, 3rd St Anaconds, : sincer, 32 Slade Lane, Longsinht adio For mail: 29 Lynde St & Mot Boston, Mass,
munications, Navy Dept, W ashington, Mont chester, England. ongsight, Man. HUBBARD Lynde St, Melrose, Mass
T. (J'15-A'19), c/o Miss e 20.F'29), Chic HOWARD ) - 2BARD, FRANK A, (A2 Lo %
HQOPES, THOMAS T, (TLENID) SR wgRton, 1, WARREN (LS, G B e Tl rdact plieinie ud B gl G B elehone 10
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and 82nd St B¢ HORWAT, PETER (A'29), Radio Repaummar mon R, Suttan, Sy sier, Stiton Com. HUBBARD, JAMES L. (A25), po

126), Engincer : : : ! ’a. R St
HOOVEN, MORRIS D. (A'26), Engineer, 320 Middle St., Frackville, Pa HOWARD, ¢ 3. (i\:;;e). England. 244, Norwich, Conn.

Public Service Electric and Gas Company, FRANK B. eA26), Salesman ' :
80 Park Tl Newark, N.J H%lslllyz:\lx{r]?cg;‘cscnmlivc. Overseas Motor Serv fineer, Metro Flectri
ice Corporation, 1775 Broadway,

f:\’.".?). . /o Profescor
ang University, Shang.

Box

-M'28), Designing Fn. HUDACK, JOHN MARTIN (A’29)

¢ Company, 2161 N, gineer, Bell Telephone | En.

o e Yark California Av h h
New York, ornia Ave., Chicago, Ill. For mail: 1018 463 West St., New York, A,\:T{’_nrnloncs, Inc.,

RT, JR. (A29), Chief Vork ¢ .
B micaiions 1 ) es‘tcm Air Ex- N.Y. For mail: 3180 S. W, 26th St., Miam, | N. Hamlin Ave., Chicao, it s e S, New's
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ss, Inc., 117 W. 9th St., Los Angcles, Fha. o ._D, Pt | yor . . PR
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A . r Pa. D any, omt realth Ave, ; : o ) r i Tor,
1720 X e Harre o o A B g Tampa St., Mat E HOWARD, L. w. (A’28) ;‘i‘l‘l, }ork, N’Y'. . HgDSON. T. L. W. (A'29), Radio Technici
, Lngineer, Receiving ears, Rocbuck and Company, Ni';n)':“:{],::i

i il: 10

'29), Chief of Boston, Mass. For mail: OWA ;
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E B. (A26), A= B! INADA, SANNOSUKE (M'22), 176 Kogaicho  1TOW, YUTAKA (A’26), Radi ineer,
Y impshld HU.NTINGTON.  Engine r, Rochester Gas : Azabn'. Tokyo, Japan, ’ apan Broadcastin Asso)ciatio: wl E“clgprccr.
ny, Marconi House, Strand, | d sistant Laboratory Engineer, R ' o o B
%}:rgpa I)é'ngland. For mail: 52 legsﬁd and Electric Corporation, Rochcsﬁcr,h ter, b INANAMI, sUCO (A'27), Radio S,cction, m§,'t"§§h§.~' Kojimachiku, Tokya, Japan, For
Ave, Thornton Teath, Surer E"gI‘;m ; For mail: 86 Rockingham St., Rochester, ¥°,? uk)}Oku, Department of Communication, Ivn;a;‘i{o ;gx:{l;;]o'(;\ za‘?}ku. Tokyo, Japan.
i, Corpany, Pooghiespe, o ) . okyo, Japan. , . G (J’28-A'29), Radio
Hgfl:n%&n %Zlccmc 5 Chneh S0 Booon HUNTLEY, KENNETH L. (A'29), 407 W. { INGLIS, ALEXANDER W. (A'23), Service 113)"-3(1'01” nndCSCrvxccmnn. 656 \nrrel] St.,
Ng{ b S e p. ], 7), Service Manma sIa'-;fg‘i{'sEmeI" ';t Maiﬁsl:ic gomnan{' ég; B;}dgg,’:g::’ cgﬁﬂ' For mail: 209 Lewis St.,
o s A Phonoguath « tork oSt., Elmhurst, Ill. For mail: s X
v i v B, Caveion, T HUNTS&N‘?FR'&“{”’( Sonora Phonograph B Cambridge Ave., Elmhurst, I1l, IVERSEN, 1. VEE (A'26), Student, School of
e . . T 1 Gy 1t e, KT ’ Electrical Engineering, University’ of W h.
e L EL, 1. P" ) cTh 'Tclc- Company, Buf;f(nlo, NI'!ul.Talo N.Y i INC‘:;',ERSO:LéI‘. ngLLIAI]:} P. (A’25), 251 East ington, Seattle, Wash, For mayil' 6553.518
HUGHES, LIONEL J. %\23). COI:ﬂY E. Humboldt Parkway, UL 1'? g28), St E estnut St., Canton, 1. . ‘ ington, Saale, kT ‘
graph Office, Mombasa, enva o0 W W. HUNTSINGER, I(’:A"c ., Amcs, lows, For B INCNESd._ROgALg) 6'297 28), Radio Mechanic, IZENSTARK, MAURICE }. (A%5). 3tann
S e i b S el T G e B O MENTARE avhee | i, o
o . ‘. i ' '25), Radio Editor,  § Blvd., Toronto 13, Ont., Canada. ate ot icago, . For mail; 2839
ETER (A'26), Electrician, _'VOLNEY D. (A ) . ‘ : ' ' & .
HE"%{%?"" %cpt.' - Igf"%;‘i"d“;‘;;g{gﬁrﬁ'x; Hggleisﬁan Seience Ao e | INNS, STEPHEN H. (A'29), 480 E, 1st St, almier St., Chicago, TII.
Ont., Canada, For mail: 58 .

128), Radio Engineer, La Habra, Calif. 12Z0, ANTHONY (A’28), Proprietor, Para.
Toronto, Ont., Canada. HURFE, 'IOSEPH ooy )’l Manufacturing

( X mount Radio and Music Company, 624 Wash-
. . tric  an : X 25), ing !
HES, ROBERT E. (A'25), Instructor in Eﬁiﬁ%&‘ﬁ;m’c‘ﬁ;cﬁ,‘:é Falls, Mass. For mai: "ﬁg’,{’gsc’;ﬁﬁ,”{,‘:ﬁ? fmfﬁcai’wl?::ﬁi%‘l"‘.fﬁé ngton St Hoboken, N.J.
HUGHS, ud Radio, Evanston High School, 26 Prcnti't:c St., East Springfield, Mass. 1 Telegraph Company, 195 Broadway, New ]
T TIL. - For mail: 1914 Colfax St. T, RONALD (A’25), F. A. D. An- York, N.Y. For mail: 876 E. 9th St . .
Evanston, 1. K s, o Long Tiand Cis, L, N P [ Bongiayn W, P e oo ARD W, (A29), Radio En
5 , . , Inc., L ’ : . » Radio_Station , , 1.
HUGHES, WILLIAM P, JR. (‘1‘\’{%‘6“)" I{Aa‘(,iéo mail: Y.M.C.A., 109 W. S4th St., A ew York, I| INSTRALL, REGINALD c. (Arz.s)' Captain, For mail; 36 S, moon A‘vc., Vi;la(li’s.ﬂrl]c .
Engincering Labomt?nc&, YlooForlmagl' 192 N.Y. British Regular Army, No. 2, Wireless Com- '
Long Island City, L.I, N.Y. :

0 Jand Ras: (SA'2'('). %adi?i En-
. ‘. gineer, Queenslan adto Service, Broadcast.
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Dol e Qhior B, D B vetonment Compans: || D G, Canada. ' L AeKoseendland, Austraia
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H 4 . G ass. .
HOLAN, A (A Ertiomione, Tie. 1150 luring Com Py, Shaares o e e 43 emaier s (A2, Wirdless En  JACKSON, BENJAMIN B. (A'25), Techuical
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s adio- IRVING, HERBERT W. (A'26), Supervisor,  JACKSON, FRANK P. (A'25), Proprictor,
pEL st oot I HUT?ENLO%H’ ﬁ)?thtRTPhbﬁ:’lﬂlgz?&'Il?::'m Linc§ and Pickup Dept., Radio  Station Jackson’s Radio,lfngincc:ing Lnbgggtr(l;ig;
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HUMPHRIEY i e Produety IEn. Hsor K é Chang, Nanyang University, Shang: For mail: 555 N, Lang Ave., Pittsburgh, Pa. J/‘tggscgtgr’h}:f}{lgsyntgh (lngl;gr):\'tg';ncgz:lllgllzg
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