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PLANS FOR PGRFI - PGMil, PANEL 

What promises to be one of the most important panel discussions 
ever held at an IRE International Convention is rapidly taking form. Its 
subject is: 

fil.ECTRO-K�GNFJ.rIC COXPATIBILJTY - ITS srmJIFICANCE TO SURVIVAL 

3ession i/29 March 28, 1962 10 A.M. - 12 noon 

Grand Ballroom - Waldorf Astoria Hotel - New York 

The panel discussion will be conducted by experts from government 
and industry and will include a critical review of the objectives and future 
planni.tlg of the DOD Electronics Compatibility Program - not only a vital part 
of our national defense but an increasingly important part of peacetime installa­
tions. The ·panel is being sponsored jointly by the Professional Group on 
Radio Frequency Interference and the Professional Group on Military .Electronics •. 
The }ioderator and four of the five members of the panel are as follows: 

Moderator: Frederick R. Lack, Director EIA Engineering 
Department 

Gen. F. L. Ankenbrandt, RCA, Camden, N.J. - Cost of Radio 
Frequency Interference 

Mr. Donald u. Fink, Philco Research Centar, Bluebell, Pa. -
Review of Radio 3pectrum Conservation 

Mr. Rich2-1'1 P. Gifford, General Electric Co., Lynchburg, Va. -
Spectrum Pollution 

Brig. Gen. John A. McDavid, Communications Electro�ics, 
Joint Chiefs of Staff� Washington:, n.c. -!-'..anagelll8nt. 
of the Military Radio' Frequency Iriter.fer.ence Pr�grarn· · 

. -�'-
.
• 

Because of the basic q11e·stions which w111 be discussed .. by.-this panel,: 
·. the Session will be of particular intereJJt/.to ma·nagement and to project ·engt..: ·

neers who will have to incorporate compatipi.Uty. into syst.ein design. . . 

PubUsh�rs · and manufac:t�rers of: equipments and . compor).�nts �· who are · . 
affected by 'th!3 DOI?. Electronics Cojrlpa.ti,�ility Pr'ograrn:, :are betil� a,sk,ed to have 
spec1iiil e.xh1b1ts at .their booths; • in the. Coliseum; after t�e- Session. · , • .· · 

·- .. . . . 
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.,cbfter ACtiv'itifla: . 

. The .t~llowi-';lg .~Pe!~ .. ~cre-.~~~ivere~ .. at_ Cha.pte.r .' Meetin_~•: 

October 10, i961 

"~•i£fting Land Mobile Conmi.unic:_&.tiOo. Syatcm·• to 
· Miri.i,mii~ ·~Fl" ~ by Curt Sc~ultza MOtorola Inc ... 

Chicago,: IDinois . 

Chicago Chapter November 10, 1961 

'' £1.e..:troma.gnetic Compatibility Analy■is Center•• 
by Stanley I .. Cohn, Armour Research Foundation, 
Chicago, lllinoia. 

"Spectrwn Signature 1'-icasurements" - by Herb M. 
Sachs, Armour Research Foundation, Chicago, 
Winoi■• 

San Franci■co Chapter November l1, 19& l 

" Interference Considerations for Conununicationa 
Satellite• •• - by J .. J. Downing, Lockheed MiBailCa 
It Space Co., Palo Alto, Cali!. 

San Francisco Chapter July 18. 1%1 

l•~ticrov.-avc In!erfcrcnce Problems and Solutions" 
by R. H. Stone, GE Microwave, Palo Alto, Cali!. 

Fort Worth Chapter November 14, l9bl 

''Selective Si;,:alini;" - by D. W. Land, Motorola 
Comm. and Elec. • Inc. 

Loa Angelf"S Chapter October I, , 196 I 

' 'Purpca~a and Philosophy of the PGRFI" - by H. L. 
Malone, Genistron. Inc •• Los A~geles. 

"Systems Approach to lnterCerence Control" - by 
K. R. Schuette, F.iltron, Inc . , Culver City .. 

Philadelphia Chapter O4!cerriber 19, 1901 

·•Field Engineering .and MOnitorinj Bure~us' Role in 
Interference Elimination" - by Frink .M. _Diatok\·il, 
FCC. 

CANAVERAL SECTION PETiTIONS FOR CHAPTER: 

John E. BLash, . Temporary Chairnian, FGRFI,° Ca~veral . 
Section, Pan American World Airways, Patric:k Air FOrc.e · ~a·5e1 . 
Flor_ida.. states an organizational meeting will be held in January as 
a rceult of .a petition for a chapter to the ,:;anaveral Secti_on of the · 
IRE . Mr. Bush states: · 

"It is anticipated that through t his ffled;u.m~.-:pro!Casi0nal 
e~ch.an.ge of the 1'.Hssileland'5 Jnter!erence Control problem~ and 
aolutiODs can be accomplished !or all c0ncerned. " ·, 
. . . 

BIBLIOGRAPHY To BE SHIPPED FE.BRUARr.14, · i961.: 

~~e Bibliogr~ph;- ~~\ lnt-~rf~renc~, --~bi:t. ha; bee~ -~entioned 
in .•~Veral prcvioua Newslettt!ra, ·is ach:'edule~ to be •~ipped· __ 
·r-.ebrli.ary 14, 19&:a to ·paid-up me~bera -Of P9RFi. - U any mei:n~~r• 
kn0w _of otbe~• "W~~-are_: tbi~~~i of _-joiriil'lg ~RFI,, it ·would .be ~·elf 
Worth their· whUe -. to .be told that they can receive· the .Bibliography 
tree·of .~tia?'ge but.that the:re_ will be ~ .. s~b■t~~t_ial Co~t there,afte:l"·._:-

WASHINGTON CHAPTER HOLDS DECiMBfR MEETJNG: 

. A: 'meeting of the W~•~ingt9~ Chapter \\-A.■ h9;ld Dec~mbe~-- 19-! 
1962-~ at y,hic.h time D. R. J. White, o! Whit_c 'Elec~?'omagnet~C· • 
Inc .. , · Beiheeda, Md., · gave a -talk on "Scorin& ·Ci--ite1'·ia !or .-rietermin­
Jns RFl_ ~'!lage .. to· -Co~~-~~~~~n-EleC!~.~-1:ii7S' syaiem". : - · 

. 1. 

REQUEST FOR LISTING OF l..A.BORATORlES DOING RFl 
~ . . 

The following -letter h:i1.,.. been rcl.!eived by youi- ~.ditor : 

"A• per your io,·itation I would like to l!Ul&~•l an 
addition I would like to ,e1· in the IRE Professional Group on 
Radio Frequency lt:trr{l'l!'"!' ri.ce Newsletter. 

"Because of the fact th.at""~ -1re doing Radio 
Frequency Interference -"'Ork. we are always asktd to 
suggest the ll"~::,!ion .a!'.d facilities of nther laboratoric8 doing 
this work. 

"I would like to see in every is-. .,"' of the N~wslettc r 
a · listing of the following; 

' ' 1) The location of Laboratories doing Radio 
Frequ~ncy lnterf~reru: e work. 

" 2l Type o! certification authorized_ 

'' 3) Type of service thl!y can provide . 

Yours truly. 

L. Auerbach 
Radio Frequt"nc y 
Section of Code 
93~ 
Material L'\b. 
N. \" . :-=a\.·al 
Ship)·ard 
Brooklyn 1. !'\ .. Y. 

Your editor would al&o l ike to sec such i nformation 
available to the membe~ o! PGRFI becaust!' it "-"Ould s :?. ve 
him much time in answering telephone inquiries irom all 
over the -cOuntry on just tbi& .subject. Will all laboratories 
kindly send in the asked-!or in!or!?lation and your 1!ditor 
will start ru;:oing it in the next issue . Please include 
telephone nu..--i :•·,~ r and name of person ~o call in each la.bora-­
tory. 

ITEMS o , INTEREST in PROCEEDINGS oi the IRE. 
DECEMnER 1%t 

'A. special issu1."' of the Proceedings of the IRE o:i. 
Plasma has many urt k lcs o! interest to those engaged in t he 
controi':of spurious electromagnetic energy. It is not 
poJSSible to mention all of them hut the following are some 
pertinent_ excerpts: . 

From: ' 'Plasma Physics - An Elementar,· R~vi~,e • 
by lvt. ·P. Bachynski.. Research -Laba., RCA Victor Co •• Ltd., 
Motitre3.l, Canada, is a section on page 1760 on Plasma 
Noise a1· foll0-1.'s: 

''As a re8ult of the interaction betwe,en electrons , ion:s 
and neut-r'al ~oleculcs in a pla.sffia, elcctromagne-tic energy 
ia generilied and effiiited b}· thC plasma. Thi& en-iission of 

•
1 passive 1 -radiation from.the plaami can be due ·to a variety 
o!~phfaical processes such as·: bremairahiung - the ~-. 
de-ccle:-aii~n of particle.s due 1:o an alcimic ~ncounter; th~ 
r~lca_se ·of eneri)' durif'!g rec;0mbination of aft: elcc~r~n--ion 

·pair; or_· ccrenkov ra:diatiYn ti-Om the ·•b0w -.·av·e, formcd .~hen 
partil"'le velocitie·. -exc~ed the V~locity o! ~ight in th~ .mediUhl 
?J" UO'B~!>le ~•uma O■cillation& ~:ri-aina:frO~ -gradienta of -
cl~_ctron ;den.■1ly v.;hiCh exiat iii l:lmuni.fo·r·m j,1asma·• •. The ­
·ra!Ji~ted .. e~etgy i• in •~.ncral ll~nc·ch~rent~ var·yi1lg ove~ a 
~ide c·onHnuo_"a ·apec;truin of !!e4ue~ci~• ·and thus appea.ra 
!'ri!li:ip~Jly a ·S ~ lloi•e a(gJ?,&1~.•· · · 

,.' ~~-'fh1~ :,~oi"•e_--ca~ ~~~~~ l~ita.tio:.n• on ·.the ~e ~~i~l~"ity 
'··o(&n a~ten~.re_c;eiY_.inl-ay,Atem··.b;y .r.1-.~.--the··noi-•e "-i'evel Of 



o! the environment in which the environment in which the 
tranamitting a.nd receiving ayatem opera.tee and hence defeating 
the adva.nta.ges gained in uaing :rnaeera. parametric aniplifier.e 
and other low noise receivina devic:ea. The 1noiac1 radiated 
from a plaama is not, in all caece, neceaaarily a detrhnental 
effect auch as it is in communication•. Thu• if the B"""eCtra.l 
diatribution o! the emitted e~ergy ia chara.cterietic of the 
plasma properties, a measurement of the microwave ra.dia• 
tion provides apecific information on the plaama.. Aa an 
example. knowledge of the radiated power gives a measure 0£ 
the electron temperature in the plasma, and this has be-en uaed 
a.11 a powerful diagnostic technique. Further investigations 
have been focused on the microwave radiation from plasmas 
produc.ed by h}·pervelodty bodies in thr. hope of proriding a 
means for detection and discrimination of such vehicle9 aF the~· 
enter the atmosphere. 

A :najor difficll.lt;· in the above-mentioned applications ia 
an undcrl!ltanding of the funddmt"ntal processes. For a plasma 
in a s teady slate. ma c :-oscopic radiative trander c on,-c-pts 
without detailed knowledge of the atomic proc-.esses can be 
a ?pli ir• d :ind the emi:t:,ion spectrwn dt!:ermined from the 
.-lc i.: tromagnetic wave absorption, transn1isaion and r e flection 
propt• rtie-:,, of the plasrna. Trlese determ inations are 
,. n rr 1pJi c nted b y the oo nuniforrnity and geometrical c o n!iguratior. 
of ti".t- ,~milting plasma. However , most practical pl:ismas of 
inh-r ~st ;1re not i n cquiliLrium, and as yet a i:ons idcrable 
an~ ount l..""l f theoretical work remains to be don~ on nen­
equili!,riUin radia tion . F1J.rthermore. f e w reliable quantitative 
m c a s ,.::-e:-r1ents are a..-;.ila.ble to guide the theoretical work. ·· 

Oscillations and Noise in Lo•1,.·-Pre5su_rt:' 
DC Discharg~:t 

Tilts is .:u: article b y F. W. Crawford and G . S. Y.:ino on 
pagr. l 7 &7 . The following is the summary : 

·J · h;.s is a review paper conc~•rned mainly wi.th oscillation_, 
:~:~<l fl'..J c t u.a ti o ns w hich have been observed to occur eith~r 
s poatar.t:' o usly or ,1s a re9u.lt o f ddiberate excitation in low­
pressure. hot-c a thodt! plaama9. Exp!!-rimental oh5crvationa on 
high - and low- frequenc y effecta occuring 5pontaneous,ly arc 
di 5c- 1.1. ssed. and :.peculations are made. about the possible gener­
ation rn(' ch.arnsms. 11' many case$, theorit!'B- of these 
n 1e ct:a:usm s 1 ~-i";1..-c h ,· cn t r eatt.·d i n exp~ri1nents invol".'i n ~ 
:.Jelther;1t c t• xc. it,1tion of os c illations, ano compari!ions, are made 
1A;h~r,· r •: le ...- a.-it. 

· Fo r d evk t• ~ pplic ittions. and to r e lieve the difficultit!S 
wh i .::~ o ..:cur 1n '-i '.Jantitativc c:<p~riment.s in plasma physics, it 
: s i: :. pv rta m that t !--.tc"" s o urce-s of spontaneous oscillations be 
l;ndt- r!:ltood und s :.1 ppr,! sse-d. if possible. The pa.per includes 
4 di sc ua s i.on c:,f -.vu r k .,_,· t:ich has bct-n carri ed out to Teduce 
thest- t.•ff~.::ts . az~•J concludes •.•-ith som~ suggestioris (or !1.J.rther 
li nt- s of attaci<. on thP problems ." 

Low-Frequency !'foise in Backward Diodes 

In th e Correspondence Section, page J939, ie a letter fron1 
W. C . Fol!rner, Philco Reaearch Cer_iter, Blue Bell. Pa •• with 
t h'.:: a bove tit l ~. A:.1_ cxc~rpt from th~ last paragraph is aa 
f,) 11 0•1,.' 5 • 

.. The results of thest?- experimer..ts have- indicated that it is 
poa&ib1c to operate backward diodes ae low noi~c rnixers up to 
apprcx.imately one-tt"nth the cutoff frequency associated with the 
·.·alh.•y capacitance and the parasitic series resistance. " 

La~· for Noise Loading of Multivoic<!--Channcl FD 

On page 195.? is a letter from C. A. Parry, Page Comm­
u r. icat ions Enginee-r•, Inc., Washington, . D. C. The opening 
par<1~raph of the letter etate-s: 

'"The- concept of o.aing ii. white n0iae signal with u?lHorm 
power dc-neity over the. baseband "!or the analy•i~ arid tc•ting o! 
rnulti-voice-channel .!lystc:-ms : u■ ing Ff) multipte!:"x: J_ia~ · noW · 

1 

become well•e•ta.bliahed in the art." 

Nil-rrow-Band and Wide-Band Noise Figures 

On papge 1954 is a letter from Paul J. Beneteau, Fairchild 
Semiconductor Corp., Mountain View, California. The Introduction 
states: 

" There are at preaent two generally used methods of 
specifying tra.nai•tor low-irequency noise figure (NF): a wide•band 

·and a narrow-band methoo . The wide-band method averages noise 
over a wiae audio raf\ge in a careful!)· controlled roll-off amplifier, 
while the narrow•band method measures noise over a. very narrow 
band at a spot frequency. usua.lly l kc. In the hope 0£ removing some 
of the cor.fuaion regarding the rela!':i, e merits of each mea.suremCnt, 
they v.ill both be very briefly discussed. '' 

llFI t'OllECAST for 1962 , 

Electronic Industries. January 190l, on p~g~ 117, includc.s 
and RF} forecast for 1962 as follows : 

'"The government has a large order ~hey want filled. The 
=inventions Wanted' publication .contains the following: Interference 
~ed uction Techni(?u.es. - Unintentional interference may seriously 
affect the performanc~ of cornmunication-electronic equipment/ 
systems. Simplified and/or new means for rPducing unwa.nte-d trans­
mitter emie!Sions and undesired receiver re5porises. €-:; peciall).· on 
n1iniaturized equipments are requirec.L 

" We ha-..c heard it said that c-noo.gh money h"-S been spent on 
the seneral areas o{ investigating RFI, and that now the knowledge gained 
~hould be applied. This staten1ent is not meant to in1ply that '-'-"C 

stop in\.•eatigating. only that we now baild our equipment to ove.rcon1e 
the problems. Eq1J.ipment is still being built that generates or adds· 
to the alrcad~· exi9ting RFl problems. 

''Generally RFI i,, consider·ed a very sophisticated subje~t, 
only £or experts. Having attended several m~ehng ourselves, .we , 
muet, to a cert.ain extCnt. 3.gree • . this has been part of the holdback -~n 
~ RFI-frec _equip"ment.. The wor'king cn.ginee:r_ ~ecomes 'sno_~\~ed -:­
under' when he starts to look into the , &ubject. A _9tep in the right 
dirccti0n waa accomplish~d when the IRE ProfeSsional Group o"n RFI 
held tutorial sessions in conjunction .with their symposiwn clt . 
Washington_, D. C •• last JUne. However, more .of this missiona·ry 
type: of work has to be done. Until it is, we will not make the 
necessary p:rogrtss . 1

• 

Shielding and .Enclosure: 

Electronic Industries. January 196G, carries a l-pa-ge · 
article o.nder the above title by Cyril -p. ournovo·. Adler Electronics ·. 
Inc •• l LeFevre Lane. New Rochelle, New York. The sub-titl~ · ~ 
states: 

" The problem .-of protecting an area !rom excessive 
electromagnetic radiation· is be,corriing increasingly important. a ·ut 

very littlf! has · ~ppt!?re"d on the 'how-to• aspect. Here-,·s a· tho.roU.gh·· 
treatment cif !he ,subject~" - · · · 

Ha.llicraftl!rs Sets Up .RFI Design Gonaulting Service: 

. . The ~llicr:aft~rB cOmpany·, ·chicag·o. arinounCef!I . the°-; . 
eatabli•hme"n_t of a flew raditi {rcquen1..y iritCrfcrcnce _deisign .a.na 
consultirig progr.aJll a.1me-d a"! ·ma..nu.facturerS ·of ·mHita.-ry and C(?-mtrierclal, 
systems ,which -~re .~~quired to niee~ _R.Fl ·de1lign -Sl)eci!ication8. . ._ 
Thomas B. Bro~-n •-·director' Of the .Clecironic -compa.tibility la.l>or.atories 
i• in charge oC~he progra~n. ·· · · · 

lnetrUnnntation for ·.Radio lriterierenc·c _Meaaur'cmenta: 

. under· thc-if:bOve ·t1u~ A!l .~ -~~i~lc _ilppeare~· in Eiec;trorlic 
lnduatri~■.-- Marc:-h _.1"9bl·, ·by Fre_d Ha"ber _And R&lpti ·M. Shov.·t:r• of ihe 
Uriivf!i'ait'f of per;n·sylva~ii\. _. The . • ub;;t _il)e· eta~e•: ·· · 

. '1.nl~r!er~n·c·e: ·i~~trwfl-et1:~tto~;i~ --;di-li~~~ -- genera.Uy. into two 



;•.:(,~:·. ·': ·::•in ··hri'b_.a~cd" ddta t_raq;miseioll.'-~y1Stem·s·, the·· :_ 
dl■_to·rlio~ -~erJiainlng a.Cte_r . eo·nventiOnal equa.li&atiOn_- i1l ofteii -

: ~~i~1e,i:µ};:_iai-gci· to c;auee·· ae.r l9µ&_. coni,eque~~~:• -~- ·et1p~c1~Y . 
·~b_Cn-dlri'l1:''i~ed-:Nitb. noi•c ·an~ Va~·iouo cq.uipmcnt i_n'lpCrfeciio:nD·. _ 

!":.red i<~slor .an'!,!_ .'.Alh~rt R •. JC#ul. ~! /.,~k _El"lroni~a _ :l ffi}>lu~e: nOi~c-__ is ·,widd'y_:Z:cc:ogili~e~ a s the. n'lost t ~o~b1es·ome -
~~~t~._·Wt.µ.ow _GrOI!~. )>a.; ' t:i,aV~_pub~•~-~-a: l-P:A&e :n~m~griP~ · source o£ _i_fttCr~C-rCnCc -it?, _~riy:_da~a tranarriiS~ion ·sys_tcma·. · . 
er "th•c -.. bavC ·ti.tle in.~ctrOnica/·QctobDr 13, _1961 . _: T.be flr•t •. In th_e ippi:-<,lCb "de.Gcri~,;d _ in thia_:papcr, l:iighly accUrati:! -~nd 
ag~aj,h sta_~•: ·-: · · · · ,. • · · · · · · · · · · flexible di~toi-tio_o cOl'rCciibri pluS ll larg.; reduCtion ~n the· 

effec.t·a .-0£. ~nlpluae··noise-aif! ·:ar.:~iev~d~ . ' . 
. 

11~h1~ ~cim~af~p~ '3e~e~ne_•--~~X"tcii~~~~t·•~~~pt~~µt~ i::i < · · -- - - - -· : · --: 
1pl.ex electronic -~Y~~-": -_ Jta. uae. i ~_ .d~~9,~t-ra~e~ 1,n---a--probleffl· . . . . : ''.This appr~~C-h-~ti.li~e5 ·.a _i scr.amhle-r• { or: 
ihic_h- -.: .hlah~~~e!'.r~.P.,ii'~e~d_ r~~~:.~~-~ :-2:'~ee'tvfng_- ~YJa:te_~ #e. -··/::_:,__ · . ··_- ·prcdis!Orte~.--a·t ihC transriii"tti_og_: a'4tion and a ·•desc_?":i...~bler' 
t.ted nea.r .. eacb otb.cr.-- 1 Tfie··recei~'er;r.-.u:1·a ·•hieli:ted·bu.UdinS:. · .- .• at ~he 'iec~~Xi_og st.atio~-~ ThC·•~c~-~~ler! i;onsist"s ._of an:-
~ pcer.-~.~cme··e.:~·a:~t:~~thr-.' ... Je:b.·, •. ~i:~idt:-lre_.a.,d&e: ~:}ait~w~b--~!·c·.c.·.bJ.dt··_L_-~-~ ~-.-~.tpot· e· ~r• .. t,wh_.eill~'-.:t.". ·c. -~ivi~g -. · .. -:~· a~J~a~bl~' a~y_i~e-~~alled ·1.~e :~c'. (Iri~e:r-Symbol: lnter!e:rei-u:e . 
• - ur D,U.1. ,...... uc Ml . . '.; Cor1•ector} 'and a f"tx~d.1 ~arrie-.r 1 "filter~ The· discrambt~r : -. 
lfwi~i~n ?·~-- ... • . c_~-~6-~ll-~ of:cl~?_tl:lCr· ;isiC __ a.~d· ~:_ ;a~_em·~ar1-iih~~· : ·:rhe'.~ ~-s-e · ~{ 

· • .· · · , . · · · .. a ·~ _ippi~g-; c~~t:ui.t to c~iP th~ :.high .riOlBe pfil:s_e& jua~ abov·e the·· 
:hnical·.l1!t.re P.1•odu.ct• Add~:to ··stafi: ·.--~ Si_&i:,af~~,·cl_:_i~~--~ls~ _- ~d~t i_n~':~~ig~~t~n~. :_ . ·. -- - __ ,·-~ · 



Reaistora" were written from a paper given by J. G .. Curtis. 
Sr. Applications Engineer. Corning Glass Works, Electronic 
Components Department. l3rad£ord, Pennsylvania, before the 
October 5. 1961 • meeting of th~ Metropolitan Area Chapter of 
the Professional Croup on Component Parts in New York City. 
Coples o! the original paper titled "Using Resistor Current 
Noise As .:i Quality Indica.tor " may be obtctined from Mr. Curtis. 

.1e-ntioncd on page -t of Newsletter !';o. 19. 

ELECTRONIC DESIG!'<, JA:\UAl<Y 4, 1962, ITEMS OF 
INTEREST IN: 

000:s El i:c tromagnf"ti : Compatibility Prosram 

A .?-column di~cussion of the above Program ;ind 
:a urn e., of the a r.swers to designer's questions ,1,.·hich '·"·ill come 
from the Electromagnetic Compatibility Anal}'F-is Center. 
hnnapoli.;;, 1'..1arr!:1nd 1 starts on paJ?e _;:, . 

An article titl..-<l ·· For Reliabl1~ .Slip-R1ng Contacts. 
'>;.H~.:il; S :.. riact! Finish. B!' ush P:-~ss u rc· · by Bcn;camin Sachs, 
Paralro:~ !Ji;v1sion, USEC0 1 Jn,:. 1 Mt. Verr.or., :--.:ev,: York. 
,t.1r!.s on i;ag,_• --1-L A sectior., purticula.rl;· o! ir.tt:"rf.-st irom a ,~ 
.ntf.-rf t:• rt:" :-:,:-e- ,.tandpoim, is headed ·• poor Contact Cause~ Opt•n 
:.·ir •-~ its, ur~ ~-:o, s l!" ': 

Pc.or brush-to-collector ring c:ontact resistan ce- in 
,!' 1:r::ision rotating c:c.rnpont:nts such as svnchros and resolvers 
.a ,1;r.cs opc-r. ci rcuits, rf :ioisc 1 electrical error ar.d high null 
.-oll .1.g ... s. Two diHicultic-:,, r~sult from incorrect brush 
,:-essu rt:": 1f the p:- .. ~ssurc;." is too IO,'l' , vibration and shock will 
. .:I '~ "'•-· dis n,r: i 1r-. 1.1.itic~ i.n the circu:t; i! too hi~h. incr('ase<l w-:ar 
,: t !".,· :ir-:...s i: .. -s .s'l.d slip rings ,.._.ill ::1ubst .u:tiall}· reduce 
o::~p0:?<: !:t lif""- (:n sorne cases tho: addi ti v,1.:d mechanit:al 
:- 1, ·J:1 ,il so ·.dU ~,t- obJc,:tior.al,1~). 

·Tl- .- c u n;..;!-qae:u:t:s of poor s>.1rfac '-· finishr!":s art: 
·•:L:t :1v.:!·; L1rgc var:atio:1s- :n c,:.,ntac.;t r c sistanc.ts and the 
1tt•· •·,Ca:i.t !,, .. ,·'-"'r u.g o l th<.- u:i. its' signal-to-aoise ratios. It has 
) 'C"c::1 four-.d that both radiated and t:onducteri 1;oise in the r! 
, pr•..:tru:11 <1 rt: a fun c tion oi contilct i-t""sistance and t:-ach time the 
ir u s h ..::or. tac t varit."S (1! tht!' brush. ' bol1nce:;.' ~ for_ exa1np~e) a 
·ar.dom :-:o is1..~ burst i ,; generat~d which c:in approa.ch the 
r..i~:.itllde uf ti:._· s.ig1:al. 

Re s is t.Jnc,.- unLalanct.> in !:itator .... ·indings of synchro=> 
:: ~r, U"'" tht= c.a,1s1= oi ,·lectrical error and high null voltages ; 
wh t"rc tho:- ~r ,.;. :.hc& -.! "!'"t:" ir. the stator cir ,:ui.t, variations O! 

:: on t ;1n rt:"si"stanc•: will contribute to thest- errors .. ' ' 

A.ppiying Shidd ed Cca.ble;;, to Beduce Interference 

A .!-page a rtic~.:: hy Arnold L. Albini Filtron Co.• lnc. • 
FL.Jshing. ~- Y . 1 undr:r the abov~ title st;:,rts on page 48. lt 
.::ontains 7 dra,....·ings and 2. photographs. The first para.graphs 

state : 

··Audio crosstalk and interference coupling in 
c-lectronic equipment can be reduced conside:rably if the inter­
connecting cabling is carefully selected and :routed. The types 
uf ' c-at,l~s : that are available- to the designer include: 

{1) Unshielded wit:_e 
(2) Shielded wire 
(3} Coaxial cable 
f4) Twisted pair 
(:>J Shidded twisted pair 

" Shielcled .cablcs arc available ~th ~i~~e~ · s~ngle or 
or double shields. The choice of cable i5 dicµ.ted by .i~e 
operating signal or power level, Cqui;:ment-!;-·egu'!ncy _~range , 
susceptibility lcv_el aod phy6ical iaolatior~~ 

5 

"While it i• not feaiil,le to set specific rules for cable 
selection without mak~ng ~n analysis of signal levels and waveforms. 
certain gCneral rules Can be suggested." 

Copie• of this article may be- obtained from Mr. ·Albin. 

Pulae-Shape Discriminator Separates Signal From Noise 

In the "Ideas ior Design" Section. sta rting on page 96, is a 
I-column discussion on the above- s;ubject by Peter M. Schmitz, Jr., 
Design Engineer, Dept. of Defonsto. Riverdale, Maryland~ '.The first 
para.graph states: 

•·tn a non-saturating magnetic core matrix. Wt! had :o 
discrimi.nalt: between l egitimat~ puls~s. Fig. la, and noise pulses. 
fig. lb, on the sense lines. The circuit Wt; designed • .Fig. 2, insured 
reliable -:quipment op~rati.on with an 5/N rati~ less than 1." 

ARTICLES OF INTEREST IN ELECTRONIC DESIGN, JAN. 18, 1%2: 

How to Rapidly Calculate Sensitivity and Noise- Figure o! RF Sections 

On pagt' .;o. under th~ above title. is an article by l... A. 
WP.ldon. Philco Corp .• Lansdla. .. · Div., Lansdale, Pa. The snb-litlt.· 
states : 

·•A simple technique for converting rf sen&ith~ity to noise 
figure valut.>s by graphical means. Two t"ypical problems. involving 
m1.1lti-stagc circuitry. are solved to illustrate the application 
possibilities. ·, 

How to Specify and Test Filter6 

On page 4-l is an article, under the above titl e , b>· Lewi"s 
Bqrnt.>U ar.cJ Re-search Stai!. Burnell !r Co., Inc., Pelham, N. Y. 
The sub-title- states: 

"Req uirements ior filters and n~t,,·orks used in today's 
comph.-x t.>j~ctronic systt?ms ha-.re becom~ increasingly inon• diffi~ult 
to meet. Spc-cifyir.g anrl testing a filter is a process that can be 
accomplishe d ir. an orderly manner. The information n-Ceded for . good 
filter design, the tcsu to be performed and practical design limitati.ons 
arc described. " 

Low :-.:oise Vital to Ground Stations 

On page 170 is an articl~ under the abov e title, The first 
paragrapli states·: 

" How sen•sith~c- mu~t a ground antenna be f0r c0n1munication 
satellites ? Telstar dl?signers. working ·with a low-poweri :,'{id~-pand 
sign.al are not taking any chances. Th~ Tnaser-eqµipped 6.7 -fi-~i~m 
parabolic horr.. c,Ofog up at Ando\·er. Me :~ will have a noise tc-ln.Peratur_e 
of only 50 K." · 

Japanese Eliminate Ra.in and ·snow lnf~ference iii X aa."nd R~da·r:· .. 

Electronics, .Dece~ber" zz, 1961, page U:i, carries a tw6-
c?lumn article_ on a Japal'les~ m ·ethod which repo:;ts succ~s5ful 
elimin.3. tion of .rain and &now i~terference and sea cfutter iri :X ban·d 
radar by the use of circular prilar"iza"tio:1 .ind "16garithn1ic ·s~nsitivity_:. 
receivers~ This. article i& . heii.ded -"Radar Tells Wood !rom St~e1'1

." ·-· 

Ncise Aspects .oi ·· Low-Frequencv Splid-Sta_te · Circuits : 

This :;ap~::.. by Prof. A~ '. ~an d.er:_zi~1. ~ft~~ tJ~ivii:sit)• 'of . 
Minnesota, wa·s rri~ntiOned Orf pa·g~ -6. Of NewSletter NO"': 19 • . It will be" ' 
publish@B 1n the· ~3:rc_h i&s~c o! Solid $"t~te ·{?e-s!&n.-

Weath~r · HEy~l' Splits L~g~tning ·oi_sc~~;g~~: 

. Researct/~'v·elo·pr:n~.ri't.: Jan~ry _196,z_.-··on pagt: 1-f~. ~ontairis · 
a ~ ~page ·writ;-up,: · u"l1de'r · the ~boV:e . titie., . ol ·~und~n1ental inforrria~Frn 
abOut ihe: n_atu_r-e 0£ ljgbtiung dl"schar-ges ·beia.8 gat~~rcd }?y .a ., g~O;Uji _.·, 
w6rking uiJder--: Dr~ • . ~; · J •.. ;Wo·r~nlaf! ·an<~ Mar~ ~ -r~ok at. the ·N.ew: .· -
J\~~x1co lnStitUte o"f Mining and Technology, -(NMIM~-). S:Ocor.?'.#=; 
New ~Cxl.Co. Th~ third par.a.gr.tph ia as foll~~•: · .: · 



.-. • 
11µ&1_itning r~searc~ .tc/_dat~ has u~~pve~e~ the ·foll_~ -i~-i~ncr~f 

pictlfre·:_0(3.: .Single" ligh"'tiifng·c:liacha.-rge; ': -~ch ~-~-~g~e _· diacha:rge, aa 
th~ a~-e c0#i:ri0nly cali~'ci, aCfua.uy··coh8i8t& O(a n~inber-?findividual 
diach&rges !0110\ying the same i onizCd chazinel or pa.th. The clouci­
t«?-.:.g ·ro'1:nd .-di~ctia~ge can b·e typically -d~aCribed in this wa,;: · The ditl-­
Cha·rge' iS ·iniiiated by a. so· .. called •stepped' leader stroke which lasts, 
on the averilge~ ·about 0 .. 010 sec. and emits only A fa.int amount of 
radiation. The leader is followed by a number of 'return' strokes 
which .ire separated by about O. 040 sec. • each one lasting between 

.·-60 and 100 millionths of a second. There m ay be as many as ten to 
twenty strokes during each discharge. " 

. Countering the Effects of Decreasing Solar Activity: 

LCDR E. I. Finke, U. s. N., Office of Chief o! Naval Operation&. 
\'.'ashington, D. C. , delivered a paper on the above subject at the 
1')62 National Winter Convention on Military E lectronics, Los Angeles 
Ga.lifornia. The conclusions state: 

"'The approaching period of low solar activity limits the 
use of the high-frequency spectrum by .reducing the band of 
usable frequencies. This forces long .. distance communi ca• 
tions operations. particularly at night, into the lower 
portion o! the high-frequency spe ctrum--a portion already 
occupied by many short distance users. 

''In order to proviCe more accurate long lead-time 
propagation predictions. it will be necessary to identify 
objecth·c inciices of solar-geophysical parameters affect­
ing .ionospheric propagation and cor:-elate these indices~ 
with optimum frequency. These objective indice:. will 
a lso be use!ul in forecasting disturbed propagation con­
ditions. 

''Techniques of ionospheric mapping and computer 
frequency prediction determination provide the basis !or 
improved world-wide propagation predictions . 

''The operational application of backscatter and 
oblique ionospheric- sounding techi:iques will provide 
timely prop~gation data by instantaneous indications 
o{ optimum frequencies. 

' 'Frequency control centers are envisioned which will 

pro..-ide best frequency selection through the automatic 
correlation of communications requirements, ·equipment 
chara:cteristics, radio wave propagation in!ormation. 
geographic coo·rdinates and frequency assigr.ment {actors. 

"The military services have established -prOgressiVe 
programs for improvements in propagation pr«:'diction, 
ionospheric disturbance forecasting and fr"equency con­
trol. Active purs\11.t of these programs will etla.ble oper .. 
a.ting units to obtain more ef!ectiv!!' high-freq1.lency spec­
trum utilization in the face of increasing spectrum con­
gestion, ionospheric disturbances and lo~ solar activity:" 

ITEMS OF INTER.EST ll'I FEBRUARY, 1962. •. , ISSUE OF PROCEED­
INGS ·OF .THE lRE 

ci~{~:in (}£ -N~i&e: i.Jl ·a ·Ferromagnetic Pa:ra~~iriC Arrlplifiel" 

. ·.···:_:. __ (hi ;;ge··zOsr ti~cie·r _-the:'a1>o\ie titi'e, ~ :·_T ~;_. D~titD~· ~nd .'!-!!: • . B .. 
··sno~;=·i3e11 TelCPhOne_· Labora.to?'ieif, ::uic._, .· Mu"rraf.Hill", · ~. ·J., have 
W"?'itt_en"-a· :1.itte~: ;;~e -f~t~\~~i-gr~ph·::~f:w-~iC:h ·i~: . . 

:f li,lll t11tif ~it· 

On Cyclotron-Wave Noiae Reductior 

On page Z.27, under the abcve title, .P.A.H. ~art, 
Philips Research Labs.,, N. V. Philips ' Gloeilampenfabric­
ken, ·Eindhoven. Netherlands, has written .a letter. A part 
o! the first paragraph is a& follows: · 

"'Fast-wave beam nciisc must be inw in Adlt:r 
tubes to facilitate tuning. Brillouin· beams ha-.-e a 
high space-charge density and a iairly uniform 
axial electron velocity. Heq.ce a large amplifica­
tion and a .iow re- i ntroduction of nolSe c.an be 
obtained. Unfortunately, the jump in the magnetic 
Iielci {Fig. 1) ir.c reascs the noise temperature. 
However, our experiment shows that this noist? 
can be reduc;eci without tmpairing the J?Un perform­
ance seriously. " 

RFI Sh1elding - E.'<plained by Analogy: 

£l~ctror.ic Pack.aging and Productior,, January / F<.•bru­
arr, 196.Z. car:-us ar. a:-ticle 1,1.nder the above title hr 
O. P. Schre1ber, Vice~ Presicient. Technical Wi:-e Prodc uts. 
Cr.anfo rri, N. J. The fi:-st pa!"agraph states: 

" The problems of r;.ciio frequency interference 
\RFI) often fa!l to the ;,ackage designer whose 
tdectrical or electrtJr.ic backgrou nC. is li mited. 
.i~.lthough the princi ples of RF shielding in..-ol ... e 
c:::m.ce?t!> fam.i! i a.r to the mechan1cio! or packaging 
engineer, the tech nkal language us~ci i r. 11 1s 

largely clectric-<1! and communication is d i!ficuit. 
This article attempts to expta. i n by analo~y somt!' 
of the principles of radio frequency inter!crcnc~ 
-<1nd ltS control, without recourse to te:-ms which 
:nay be unfamiliar to the nonelectrical engineer. 

Haihcrafters Publishes RFI Booklet: 

The I:allicr.ifters Company, 5th and Kostne:- .-\venues, 
Chicago Z4. Illinois, h-1s published a 12-page booklet on the 
Analysis and Control of Radio Frequency lnteriere!"",ce ca!led 
" Thf' RFl Story". It is a simpl1,• expressed description of 
what RFI is, anC. does, with many illust:-ations and drawings. 
It wo1:1ld make an t'xcel!ent introduction tothe s- ... bjt:-ct for 
rhose who have had no pre-.•ious knowlecige of u.hat RF! is anci 
can do anti the steps necessary to contro! it. Copies may be 
obtained from Mr. L. B. Alden. 

Sprag'-!e to !n,.·estigate Sugar Gro-..·e Drive Svsrem : 

Si·gML February 1962·, carried the following news item: 

''Radio and Radar Interference Problems assoctatcd wi th 
the electrical drive ~ystem for the radio-telescope being 
erected at Sugar Gro-.·e, W. Va •• will be in..-estigated py 
S;lraguc E l ectric Co. S ince the 600-ioot diam-eter radio• 
telescope will be an extremely aensitive antennil when the 
construction is completed, spurious_ signals emanting from 
electrical equipment which turns the antenna and controls il 

·and from all other electrical and electronic equipme--t in 
nearby areas must be controlled to the lo\&.·est Ie1.·els e-,.-er 
speciiied, Sprague oificials report." 

RF[ a.nd lsolation T-ransforrners: 

Instruments and Colltr.01 :·systems, pecember 19&·1. page 
2.250, carrie~ a 4-pa.ge .a.rticle •titled "'Ultra-.Isolation Trans• 
formers'' by ·Robe·rt c _. ·McL~U&hHn/ TOi,az; :Ti-a~sformer 
Produc·ts. Inc.; . 7460 ·G{i-.itd\l\venUe,- -La · Jo-11:i-. ::c ·..;_ii!Or.nia. 

The s~b-Ht_l.e and :fir'st ~o-._?.i.~a~~p~~ :-_~.~~~:~-( -f~l_l~_s.::. , 

-~;b ;l;~~;a:~ni!;;;;;i;\%0 ::~i:t1:;::fi:~t1:tt:::~t:; . 
'sp.~c ia1_. sh~eld_ing' . teC:h~ciu.Cs af~'.: 4)5 ed-.>•:· 

>,·•:i~Oi~:t_iO~-~-f~n-~_!Or~~e·r~ ·.iS~late-O:ff!·~~i/~·w,::·r/o_i;/ ~nJtl:ier:, ;,_ 



while magnetically eoupling wa.nted energy Ir.om _the one to the 
other. The familiary ordinary isolation tr3.n&former is shown 
in Fig .. 1. 

''Such a tTansformer is adequate for use with Jow-ga.in dr­
cuite or insen9itive inat ruments. However, H the transformer 
must work into a high-gain load, noise in the primary circuit 
must be prevented from reaching the secondary because it wilJ 

·be amplified by the high-gain circuit. Special shielding techni­
ques a:re required to prevent noise in the primary from reaching 
the secoudary via in\crwinding ca~citance and leak.age resistance 
when the transformer load is. a high-gain amplifier or a sensi­
t ive instrument.•· 

Noi:;cmanship: 

Ric hard B. Adler, Department o{ Electric.1} Engineering, M. l. T . 
Wlll be Moderator- i n connection with the i nformal discuss ion/ 
WE5 on Noisemanship for the 1962 International Solid State Cir­
et~i t s Codere ncc .to be held at the Unh-ersity of Pennsylvania, 
Ph ll '1 ci elphi.J .• Pa .. Feb:-uary 14, 15, 16, 196l. A s horl write ­
·.;;, of th-c- s ubjects to be disc-us~ed by panel members i~ as 
!01: ,,u.•;;; 

The a ppea. r.dnc<: of nc"'-' device s such as mal'>ers, tunnei 
{Jl nJr.~ :1n rl ~•,1ra.::tor s ha s r ai sed questions abotit the appropriatt:­
,-i e s.: :- 1f~! lon v! tht:- noi se performa:- '! of ampl :ficrs i n which the 
outp:J t : n1;,1: ci an.:e or the source 1m; .. cdance rnat have a negative 
:-ea ! p c.1 :-t. The r: !as1,1.tcal ci efir.!tion of ~oisc- Figurr. do~:. nor 
a;,p l :, di r t>c t ly to suc.h c ases. Sornc- mod ifications or e .:-:1ensions 
v! tht.• men.:1! ng oi sorne of the term,;. use<l in that <le:-fin;tion a:-c 

.. On•! :i , d i-,ocl :-t.•c ~r:t ly u sec.i !O cl r curnvent the cHiflculties has 
:,~vo!·.·c<l 1J:•.! idt-:a ·of :r.:!'ocit;<: i ng '!loise frorn the load ' and 'trans­
' ~ll'-t.::' gain ' into the ~oisc F1gu-:-e d efinition. 

A :;ot h ,~:- ;>r oposa l s,iggests tht: use of ' cxchar.gei!ble power ' 
~ :~ p:ar_c of ·:1~•a11a b lt:- ;:io•.,,.-er' t o ta ke ;;are of a ll CU!:;t.iio, 

·.F:r:<1 1'.~·. a :~i-rd possibility ;::,..olves s imply the presentation 
<.•! the sm;l! ! - ~i gn:i ! o :-cuit :-noci el of the d evice iu question. in• 
,: lat:::-. g : 1-.e- :-.1: . ...-:;;s.:lr y noise gene rators . ·-1-·ithou.t makini any 
G. ?tt.•mpt a; ;t.l ! to !op~ofy a s i r.g i t= number l ike.- No;s e F igure for i::. 

'The P;:,::t:1 will cor1sider these· proposals, present the current 
tr,:r:k1ng of :h.,- IRE Sub-Committee on Noi se, i nsofar a~ it r~late9 
!:.:; the pG.rll~u !ar ,natters in,·oived, anC try to hjghlight in g<>ncra.J, 
.a.nci :1! term::; oi specific exc1mp!es, the advantages and iimitations 
of e.ic h of the pro,:-edur~s sugge3ted above. " 

Spc:1.ct: Communications and Cooperation w i th Iron Cu:-tain Coun­
t :- i ci-. 

Unde r the a bove titie- appeared an article by Andrew G. Haley, 
G,: ?",e!"a l Counsel, American Rocket Society. i n the December, 
l9bl, i ssue oi SIGNAL- Two pa:-agraphs of especial int£'rest 
a re : 

·•A significant factor in Soviet policy evaluations may 
be the favorable geography of the Soviet Union, which 
make s international cooperation less necessary for the 
Sovie t9 than for the United States. As Edward _wenk 
points out i n the Senate Space Committee . print~ . Radio 
Fr e quency Control in Spa.cc Tr h communications, 'The 

· great land mass of the USSR and ·the exercise o! rigid 
internal discipline oVer emis·sionS Within its b'ci:-ders 
permits the Soviets to control use "o! the .a:i-r_waves and 
thus to prevent harmful interference ove·r a· inuc.-h great­
er portion of a satellite traverse .tha·n ·is possible -within 
the more compact boundades of the-u~ied ·. st3.tes • . 
That is, orbiting satel1itis . a?'e s.ifflp~y '·6v~·T~R\ls Sian 
territory a longer time :tha~ ·.dvei the:United -Stat·es. 
Both data-:-eceplion . ce-nter~S· ~-nd .tT~~~i'~g ~•~~i§ii:s. can 
be more widely se}>ar·~ted th·iln is--piJBsi~le in O!JT· . 
country. T!ms > thiou&h. do~~·etic Ce>iitr"t'>i ·9yer: ~p_ec~ ·:: 

trulll u5e, the SO~'iet_~ can- be iel~t~Ve1ff e-1i •.ii~u_Te~ 

Mr. Wenk adds that -the network of Minitrack stat'i"ons ·· 
established by the· Uriitt'd States by treaty with CO~ntrie.S · 
throughout the world is subject to se\.·ere though uninteri­
tional interference from domestic stations •in these friendly 
countries. The greater . geographical ('Overage of the non­
Communist world may be more th.an compensated for by 
the quality of tracking in the Soviet Union. ' ' 

Low -Pass Filter Design 

In the D e cember. 1961. issue of Electrical Design News, startin'g -: 
on.page 66, is an article by Rex B. C!ine ...1ndet the above- title. The r e: 
arc foUr nomog ram·s and eight schematics for diifercnt t;-pes of filt_er~-~ ._ 

The Uses of the Moon 

In the December, 1961. issue of Harper 's Magazine, Arthur C·/ 
Clarke. Ch.airman of the British Interplanetary Society, has wrilfc-~--• · 
an article on the possible future- uses of the moon~ Two para.graphs :;;, 
which are of especial i nterest are : · ·. · . 

"Nor have we, y~t fin i shed v,;;th t he Moon ' s ad\.·;intages 

from the view of those \.Vho "vant fr, sc•nd (anrl recei\:e} ;;ignals 
;,cross :.pacc4 It turns so slow!y o:-: i ts axi s that the problem · · 
of tracking is much simplified: anti ll ~s a quiet place~ Or, to 
bl! more accurate. the far side- of the Moon is il quiet pla ce-­
probabl y the qu i etest that now <.•xists wi th in mi11ions of miles 
of the Earth. I am speaking, oi c c.1Jrse , in\ h e radio sense; 
for the las t sJ;.;:ty ye;:i r s . ou r piantit ha::; bctn ;.ir1uring an ,..\.'er• 
increasing ra cket :into s • .1ace. Th i s has :d ready scrious·ly 
inconvenie nced the radio a.":> tronorr1er-s. ,d1os e obser...-a tions 
car. be 1:uined by an electric sha•·c:- a hu nd red miles a\.licJr . 

"But the land first glimpsed by Lunik Ill is be,·ond ~·h·~ 
reach of this electronic t1.1muJt ; jt i s shielded fro~ th·e ·d:n· 
of Earth by two thousand miles of solid rock--a !ar betf:C f'" 
protection than a m illion mile s of empty space. HCi-c, " Wh·~re· 
the earthlight never shines , will be the cornmunica"ti0 O.s _ _ .. · 
centers of the _!utUrc, lfnking together with i-a.di'o _ana ~i!ih.i'. 
beams all the i nhabited ·p!anci_s. And one day, pe-~h-clps, -- t"hci· ·. 
'W'ill :reach out beyond the solar syatem to make Conia~i -~with · 
i:hose other inlenigences for ·whom the first search h"a. •s ' 1ir"eadv~ 
begun. That s ·earch can hardly hope for success ~ntil .'-';C: hav~ . 
succeeded in escaping .from -t"he.: hrayi·ng of alf thc .°radlO °a~d.·- . 
TV i:;;tatfons of ou: o~n planet~ ;, .·. ·· ,_- - - -. · 

On a -Maihem~tii·al Description of ~~isy M~asu·Tcni°en/·,S~i;~~i ,p~:~f~~r~·:· 
ance: 

Page 17~1 of the November. _19~',l• \9SU('.' 0~ ~h~ Proceedl.~g.s ~~{ tbe 
IRE; J. L. -Ha~mo_nd, . Jr_.~ ~eorgi~_ Inst itute o~. Tecbilology,:,;:h~;~-'.?.- t~'.~ 
ietter unrleT the above .title. The .first two paragr-aphs. _a .re aS ·f9llfws: 

"The.,e:a,e many practical -measuremeh'.t systems :·!~:, .,· 
which 'internal noise· is the factOr which Jimits·_ th·e _9._;alit}'. of/ -=~ ~' 
:~;:;:.:::~::;.::~•;;.~~~.rr:~::~a:yhtt:]!~\~•ct;::!)' 
With thc .~y·pe of ·rarido·m eXp~_~.i"inf!rits whidh ·have be·en :-:ihc ~sUb~ 
jeet ·~f ·m~ch ·di~Cu.SsiOn in the, i _it~ra~~-~e or ·fnathe:~·la-ii~~l"-: ·-

~£\?J~(1f #.f :1:2?~%;:.:2::;t;:i;;~rt•· 

li!~iif ?~~if t4\ii:\~l.ttlitt;'T 
HUl'Jla.~-s Hear T:x:ansm.ii:t_eci: R-,F. Pul-i~s·/ \: 

.;;1_~J\ron:iC::a'Or.NOyel'llb_~~ 3rd, :·.·-1~i ·1; ·ca·r.rre-J ·an a~ti·c:le urid·er ·the· 
- }ib~\.-~ t~~le. C: T~~ ~if Sf t~_o·_·P~!ag~:~p~~ .. .-;{a-~:: '·~- . -. . . ·-



. . 

"EKP~~imenta h.lvf! ·e.~tabl°t.i~ed that the ~~~~ -auditory system 
Can respond to elcctro~gnetic ·_ellergy· at ·:ra~io.!req~e·nciea. The 
r._f energy 18 detected di~ectly ~tho\lt requiriiig -conVersion to 
acoustic energy !or_ perce-puon. - .. - . . . . 

"Theee findings result fro~ a ~ontinu.ing seiiea of experiments 
at the General Electric Adva-!],ced Electronics Center at Cornell 
University . They were reported at the Fourth International Gonfer-­
encc on Medical Electro nics in a paper by A. H. Frey. (See Elec­
tronics, p 41 1 Aug. Zl.. ) " 

Genistron Recovering from Destructive Fire: 

Genistron. lnc., Loa Angeles• reported on their reco,·ery Crom 
a destructive fire in the January 2.9, 196Z, issue of Electronic r-icws. 
Their new quartt"rs are ba.ck in the old Genistron facilities at 2301 
Federal Ave •• Los Angeles M. California, Telephon<' No. GRB - 3775. 
Gcnisco, Inc. 1 their parent company, has set up their m..nu!actur.ng 
facilities in other Genisco facilities. 

Trouble on the Power Lines : 

The Washington, D. C. Post, Januar\,· 29. 1902, carried a nc,.,.· s 
item under the tit le "Gadget Seen A;; ObDtacte to 1\larm Plans ' ', The 
pertinent paragraphs are as follows: 

''A hou&eholci gadget is pushing the Defense Depart­
ment's 'p!ug-:-in' civil defense alarms into a higher fre­
quenc y and further field tests .. 

"The cievice, a silicon control re.:.tifier, can dim 
lights, vary the heat l evel o! c!ectnc sto•,;es and do other 
household jobs by controlling the t1ow of electricity. 

''Unfortunately, the device might aho set o!i-or 
silence•receivers designed for the National Emergency 

· Alarm Repeater system, a spokesman fo::- the Office of 
Chdl Defense reported. 

' 'The receivers. which can be plugged into ordinary 
electrical outlet• and activated from power stations 
equipped with special generators , operate on a frequency 
too close t-:> that oi the silicon controi rec t ifiers, he said. 

ucivil defense officials ,expec.t the rectifiers to come 
into wides prea'd use in tlie next few years, and they want 
to modify the alarm receiver:; now to avoid any later 

.. conflicts on the power lines, the spokesman said. " 

FCC •Issues L-1.teresting Reports: 

The Xechnical R,esea r c h divi&ion of the Offic~ of the Chie! En­
Jineer. Federal Communications Commission, has issued a report. 
rR.-6104, "Control of Radio Frequency Interfe:-ence · from Non­
Licensed Apparatus. ·• 

It c·overs incidental and re9tricted radiation devices; incluStTial 
;denli!ic ·and medical equipment; methods o! co!lirol :~i. ba::i-m.ful 
.nterf1frence; th"e- problem of measurement o! radia-i:i~n to·l~sUrC .com­
)liance;-.iriC:f a .tiSt of iitdustry and professional commiif ee~ _ano · organi­
~t~o~s acti\l'e .in freque.ncy inter'ference control. 

···· An.otner .rePoTt, TR-6103~ &ives a listing of Tepoi-fs ·oi the dhriision 
:O-i: _tne PC?")O~ ·i-rom· Aug; 1. 1946 thrc"ug1i Jilly 1,•,1961~ . 

i~-~-~~t ·~~~rs -A~:e .Av~ilable: 

'_··<The)o.fto~i~g ·~ -per·s may .be
0

:obtai~ed ·fr~~ A~ ·_.L ·~ _i\1)?in i · 
reChru~il_ Dire-ct"oi-, :,Filtro·n Co;, Inc._ 1_31::-]·5.Fo~~er A'-~e., F1.U"Shing 
lS, )~~: f~t:~_{_· . · •., . . . -. -·· - - . . . 

11A~:·1rife~·~.at~~ ~:;;:, :i~~ch ·1.~;· ·o~~l: .. '-.· .. . ~~o~~di ~ '._ :;ind·.· ab1;· 
·-5~1-eC:ti9n" ·by 

·. ) ihiRole 
_:b'y .:A; •-x;,-

Article on Shielded Rooms: 

The Architectural Record, September, 1961, carried a 
Z-page article titled: "Shielded Rooms for Electronic Equip­
ment'' by C. C .. Borden. Vice-President, Ace Engineering 
L Machine Co •• Hu.ntingtor), Valley. Pennsylvania, The sub• 
title states: 

" Electronic equipment in hospitals~ military insta.J?a­
tions and industry u,hose operation i6 disturbeci by extra­
neous electronic waves is being shielded bV panelized 
enclosures covered with wire screen or metal sheets. 
Special techniques are required to insure complete efficacy 
of the installatio~1. " 

A copy of this article rr.ay be obtain~d by writing to 
M~. C. C. Borden. · 

Spectrum S igna.tureti anC RFI Predictions.: 

A. H. Sullivan. Jr. and H. D. Zink; of F:-ecicnck 
Research Corporation, Wheaton, Maryland. have pre pa red 
a 32.•pag~ paper 1,1,•1th the .a hove 1itle. Sec ti on headings ore-

"" I. Compat ibility in M i litary Elcc!ro:1i c _Systems. 

·•11 . Spectru:n Sign.a~ure Requir .. ~,ent s . 

Theoret?cal anci Pra.;tical Pro .,lems rn Ob­
ta ?ning Spcctrurr. Sigr.aturcs . 

Cons iderat ions in RF[ P'reritction. 

" V , RFl Prediction Procedures 

Future Approaches to S4.1 :?ctrum Sign.it1J:-e 
Measurement5 and HF! Predi'°tior.. 

Copie~ oi this paper may be obta i ned !rom Mr. A. H. 
Sullivan, Jr. 

Anti " Chase-me-Charlies ··: 

From the book " Walke-r R. N. ·· by Terence- Robertsor., 
Pan Books Ltd : Landor., 19~8. on page 135 is the following 
paragraph: 

"Against the 'Chase-rne<harlie5' there was no defense 
until, one day in the Bay . an escort was attacked bJ• an air • 
craft which launchcci its 'glider borr.b' just as a sde:i.t:ist 
aboard switched on hi& electrjc razor to test O'..lt a theory. 
To the amazement of the ship ancl the ene-my aircraft , the 
new weapon g-,·:-.a.ted about the sky in a iantsLstic exhi bition 
o! ac.robatics, finall~• g.i\·ing chase to its own 'pa.rent ' . ln 
some inexplicable way, the ' Cha.s~--ma-Charli'° ' control 
system·.had '.been affected by electric \l.'aves ·given off by tht" 
n:.z.or. , This method was ne'-·er o!ficiall.,- admitted by the 
Admiralty as a defense meast:re , but the ships whkh sai l e c 
into the 'Chase-me- Charlie' areas found it foolp!'ooi. In 
Lhrerpool there was a sudden r-un on shops selling all make$ 
of electric .razors. " 

How to Make Reliable Welds: 

On page ·116 in, E !ec~ronics, Janua.r;• S . 1962, is a Z- fmge 
article with ·13 illustrations • . uncier the above .title, bv .E. J .. 
Mesa net~: Raytheon .C o mpany-~ Ne':Vt0n, Massachusetts ~. The 
las·t P-lt~graph States: · 

.; ,:W~1cied, joints .ha...-e .. ~lr~~dy :~~-lue\.•ed a mean-time-
befoi-e-"i~}.l~~e ·of over ._SQO, 909:· opo~_Jiou-rs_ on ~n~. c oµ,~tt!r . 
fflodul_~· .ni~.d~--- at ; Ra)"_theon:a-~d~• ii . i-~ ; ~pect"ed. tfia_t _'thi&:-fi_&ure . 

-.~;_:t~~:~;:~.:~:}:~~-~~7~~;~~~~~~t!:r{e;;::r·~o;~_:;;~_;;~~ 
iU~Ufe'. go~al' f~~ aOl~e.red.fonneC:tiOm(ia '!Ob, 0_0!)~ ooo:·houis ._ · 
mtbf, ' .. , .. ... -·•'" '--



Electromilgnetic Shielding with Cok~: 

In PGRFI Newsletter No. 13. page O. mention was ma.de ._of 
the Inte?"im Report, -NRL (Naval Research Laboratory) Repor't 
No. 5473 which covered the study of coke aggregate concrete 
as a shic-ld to electromagnetic radiation. 

A subsequent report has been made by P. F. Nicholson. 
Radio Physics Branch, titled "Electromagnetic Shielding with 
Coke· · anci is NRL Memorandum Report 1080. A copy may be 
obtained by writing to Mr. Nichohon, RaC.10 Physics Branch. 
U. S. N~1,,·a.l R t.search Laboratory. Washington 25, D. C. A 
paragraph from the "Final Comments · · is as follows: 

··1r.itial in ... ·estigationa have led us to th~ conclusion that 
.: oke ha:; excellent sh1elding properties. With a. certain 
.1mount o{ care, a blanket of coke can be made to completel~• 
envelop a sm;ill s tructure . This blanket will remain in pface 
•.vitt:: ~etain1ng walls, etc . However, as -.A.·e move to full scale 
:-truc tu:-rs which must be constructed and shielded to last for 
se•.·ert,l years, m u.re sophisticated retainers, including facili­

!tc:-s f.:,r dra;.nage. neell be employed. Co;;t and labor in,:oh:eci 
ma~· :--~se tv a dc~ree that may rival the more orthoti.ox methods 
for s.h ieiding. It 1s expected that this will :1ot be the case, b1it 
r:cvc:-thclri:5,- ac.count should be taken of these factors before 
.l 1..! C'..:1s i oa for crnp!oymcnt of coke shielding. ·· 

pcs:gn:ng :'o:- Eicct romagr:etic Compatib~lity: 

Thft De .: eH1bcr, lqt:>I. issue o! Spacc/Aeronauucs carries 
; .!J~g e 'l r: 1c! c u!ld-e:- the abo've titie b y $;1rncl." l Hurruanc,, 

B\:r:-•1.a::c., .·\:">sociates. 1nc. , 51 Sul; i ,.·an St •• w ·estwood, New 
Jet,,t!:v. The .-,tide {; Ontain:; a compadson between Specifica­
t :on ,; ~·! i! -l•l,1810, MlJ-I.:.ICJ~lOA, Mll-J-11748B. a· TabJe of 
H.Fl Sotine:;, a Table of Re..::eivcr Interference Character"lstics, 
C~,;1,:-?s for :\ttcnudtion Losses for Copper and Iron Shielding, 
/-. t tt'11uatio:-: {DB ?er !n.ch of Length) for dii!ercnt sizes of W;,,-...·e 
G :..t HJc::>. lmpcd;.\nce adva:-:.rng<:: ilf a 5 1 / 2. x l x I/ 10-in. 
Bt-:r-; ihu m. c .:ippe!" bcn:dlng :;t:-ap over an eight-inch !t:ngth of 
~~ o . i? w i re, a nd C:..hl~ Conphng for va rious rnethods and 
.c:1gth s v ! shield termir.atior. at a s-1,gnal generator out?Ut of 

·' · I,' . 

Th~ pi'.lper presented hy Jarry W _ Kenr.>' and Barton L. 
: .(.) :~<1:" d , o i P.ct. Eng:neer?ng E: Mach:t~c C o rr.pan;:, lnL ., at the 
~: h .-\:-mou :- Cor.Jerencc has been jH'i:1tcd it? ior distribution. 
:; 0 ;;, 11.-~ 1-:1ay be:· obtained liy ·..i,:riting le. .t...ce Engineering and 
\.:a.ch i ne C1Jmpany . Inc, TomHnso!'", Roaci , Huntingdon Val l !!y , 

?ennsy : ,.•.::in i a . 

? il tro:i Shie!di~g l{epo:"t J<. ._ pdnt~<:: 

The pap~r gi.ve:"l by W:iliam Ja!'~.·a of !.he FiJt:-o::i Co., Inc. 
H:forc the 7th Armour Confc:-~nce has been reprinted for rlis~ 
:-ibution. The til!e is : 

"ShieJ<ling EHicier:.c.y Calculation MethoG~ for 
S c :-eening, Waveguide Venti!atior. Panels, and 
ot!1o:,:- Pc:-foratec! E!r.ctromagnetic Shields '.' 

Copief- ma y be obt<nneci from the Systems Engineering . 
:i, .... 1s10n. F4ltron Com~any. Inc •. 131-IS Fowler .:\'l'e., Fli.;sh­

:-i~ S:t. ~ew York. 

,i gnal Co?"ps Offers Interfert:nct Tests: 

The Arm'/ Signal Research and Deve:lopment L abo!atory 
:-ielci Station No. l at Milwaukee will receive requestS ·. for 
1:-0.a.d band radio interference reduction investigations· ::•elating 
o the design cirad test oJ broad band radio interference reduction, 
;-stems required on inte::-!crence-prod'.lcing t?qUipment used 1:>Y 
h.f' Army. This includes vehicles and vehicul~?' .s~bass-emblies. 
nginc generators and miscellaneous eng~nc .~riv~n•~qu'ij>~e?,t• 
ertain electrical and electronic _equipment,•" :ra.il~ay roll_ing 

tock and maintenance of way eqllipment and W~te;r·C.r.i£~~ 

Reque.sts f~~ inve8tigation3 a~ould be addressed to the ·comm.ind..: 
ing Officel" . ..;USASRDL Field Siati~-n No. 1, P. 0 . Box 6ZOZ; Milwa·u- ·· 
~e~ ·9. · ·· 

NEW BOOKS: 

Handbook on Radio Frequency Inter!erenct? 

Volume 1 of Handbook on Radio FrequcnC)" Interference will be 
availab le in several weeks~ The pre ... publica.tion price £or the .'set .Of 
4 is $60. 00 per set. Pre~pub1ication pr.ices of the ind.ividuaP ·· 
Volumes are: 

Volume l Fundamentals of Electromagnetic lnter!erenct: $14. 50 -' 

Volume 2 Elect :-ornagnetic Int~:rforer.ce Prediction and 
Measurement 

Volume 3 Methods o{ Electromagnetic lnterference -
Fret: D 1:sign and Interference Suppression 

Volume-¼ Ut i l:z~tion of tht! Electromagnet:c 'Spectrum $1Zi50 

Aiier March i5, 19£,2., the p ric e for the set will be $80.·00 

NEW PRODUCTS: 

Four Packci.ged A.hcrowave Preselectors Introduced: 

E mpire·Device~, Inc., Amste rda m, New York •. is · il'.'-tt_Od.\lcing ~:~ 
four packag-ed· tunable mi_crowave presc:lector filt .ers·· ror rr·eci(JCnCy :'.·· __ :. 
ranges betwC'en 8:10 and 10, 000 megacycles. : They P.e:r .ffl.iks·epara.ii9n: .·· 
of wanted signaJs ·/rom high an:iplitudf>•·interfcrenc~ !~r: r"eC~i..-e'fS 'Or} 
meaS.~-r.ing inStTUm~_nts' .w_lio_sC OWrr_.s~lectivity i~ i~ad_equ_Jte~foj:" il?-~-/· 
pu !"poSe. . Th.cy .a Te ·cres~gned ·tor _'us-e .J~ labor.ato:-·icS~ '.. a ~ . ~I?.#ltiu!]1ent ,•. 
ilCCessOries, ·as ·w.e1i_·:as ·t_or ·sC.reeri•_._rOOm and ·:.ficld ~pj))iCaiiOnS- ·-._:•:T-tlE( 
four siandarcl unHs cove:r . thC fi-equenC:y ranges·:0{~·50•.;.2, :-~lOO"MC':\ .. , 
J, 000-4,000 1'1C: 3, 900-7,200 l\!C a~ci .-7, 000-10; 000" .MCi Other.-_,:··· 
ranges can 'he furnishe.d t .. ~ . me-e·t sP-~_cial requir"eTf!e.fl:~S. 

New Imfia~t Noise Anal ri~-r: 

:T{~ :G:rier~.1 ·Rad~~·compcih,i;' ; ·•cki. ConCO .rd, •Mass.a~h~setts_. 
announc·e:S a 1'lew~1mPa~'t Noise· .A.na1)~ ... el"' for mcasurlng'. .b?th .d.ect'ri<;a1 

igllt:~~~}~\f }t~~~~f f :~~::'·:~:i~t1::/2:::i:~~;:::;E.~~~ -. 
Elect,-_i~au)' Cond~ctive Cloth: 

Swift T.c:-.:,tilC. ~1iita'i.izing·:_~nd:Lain~n·~:tln1;-'Corporaticin( 10 i.o~e .' . 
Lan·e; ··H4·r.tf0Td .1. ·co-nnecikUf~ ~ is~-·~~_inC· CleCiric~·ny -. co·naUctiv~:-\: 
cloth ·of nylon, metaHZcd··-~Vith ·:s'ilve·r::.:_ T.he'se. l'Tlater·1a'fS have·~: r_tisiS-. 
ta nee .Qf t"em· ohms ~~;-· less }>~i.{S<iUi'l':r~'.~ wi'th ·.t.C!sistil~cCs :r~rn·niri:"g· Se~_e"'r·­
ally ~o or _·th?ec oh·ms, · .Th.ey·. a?"~ c1airi\_~d.·:to "provide . Shi~td·111& .~t L. · 
high or ...-et°Y hig~ !requenc1.Cs~'">. . .·.• . . . ." . .• .. -:•· . 

. . . . 

New RF . Filters ~1thout "AC cess ·· Co\·crs; 

RF Int~;oni~~. ~~- ,· 15:· ~-eil CO~rl. ·. Oceanside, ·. L.\ j~-~ ~New .York, 

an!lo~ce~ a ·liri.e' •<?f shi~td.~~ .. l':':>.o~·:fill~j~ _-~"hich ini::l~~~ ·s -.~~a·y~;f·i~,i_de .·· 
fi~fings -~a an in~~g:r~l, p3/t Of_ t?c .Iil~er, . ;hUs do'iitg' aWaf.-: ~·}th-· ret~ov­
ablc 'coVers·_which can.- Oe ~ sou·rc~ of 'RF.'.,:leakage . ... Ali ::-:-seairis -i;c .. 

,,.. .. _eJded irlsl·ca.d ~of 07soldeied·~ · -· •.- · ~··=""· ·· · · -

· __ New ., Cc;;nduc.ti~c .p1a;t?,c ·Syste~"S: 



·-· ;•_t _ .. ;:. ., .• - . . 

abapq #i~ble to:.1ec, .. ~~.: .~j~-~eJiV~~ -'°-• .gr~ded 
&lu.mbiuin _~iru~tuJ'8a/ in ~c:rowaYe·p1dO ~••~Dlbli1t••• -~·a:a moldizig.:. -­
reain to foi-m ·cozi4uc;~ve buihingai'.!'Dd in many other I!...., appllca- ' ' 
tiona tor Which the. an,;er filled Plaat:ic• a.re Wl■uitahte -~ _c&uae of -
the"lr _expcn•e. -- · -~.: i 

. T«:lmical Wire P.i'~c:ta Addo ·,o Itii Products: 
;_.::--

. Techni_fal'W-;.°_~-;~~oducl■~ - 1nc;· ,·.) 29 Dermody St., -~ ,ra~ord1 

N; ~. ba~ l;irouallt:ciu,ti,l,,o new p,ii>c!ucts; TECKSTlK and T:ECKCELL. 
UX:KSTJK la . i,.n ,uniea_ive~ backed -RFI gasket "am! fluid •~I.- . detaila 
of .;bicb U}l be ol!ti4ned by aaking;_for Preliminary Datii: ~heet R,E:~15. 
T~KCELL i• ·a ho~~C:omb structure Which ha& bee.ci ·~'QulaCtured 
in combination· w·1th;·~-~hieldiiig gilaket to. provide -ihe ·de~i8ner with· .a 

r~ady-to-iu-~ ~~~ld~d panel. -Fµ_rther d·ctaila may·b~/ obta.ined:by 
writing fo~ Pr~~~~;'y Data Sh~et.itF;.16. 

EmPi're Ex.te.nda .Ri't ~eaeurement.a t~ is· KMC: 

The _!;~uc~tj-: -~~~~-- o.f -NOi•~· ~d Field -lnte_neity Meter NF- J lZ, 
manufa.ctµred by: ~i"r~_ Deyice!J•· .Inc •• of Amatercl~in·, N. Y. has 
been CzteD.de'd tO ~?~-000 MC ·with the .ac;ldition o! new plug-in tune! 
Model ',r"5/NF0 U2 •. 

. . . .. 
StackpOie~Ca~,bon·· coin~ny, -St;- ¥arys. Pa.•:- ' has P..r~duced 

%~~t~i~~k~ig~1iti:: .. 

·_. :µ.n."".ai#~-d -~t:~':'~Ciea ai;d harfflOnit!ta. 

.· b . . Meth.;.ia ;,I' increaoing channel capa_city within the 
p~e~~~t •P~tN~~ _ 

c. Red~cing inter!er.enc:e by meana of receiver-to­
.tr&~nµltei~ Ieedqr&i::k of radiated power requirements. 

d. Co..:cbannel communicil tion technique• .. 

e. Measurement of apurioua emiaaiona from high­
power mi~rowave aourcies. 

£. A;eroapa.cc vehicle design !or minimizing RFI. 

The ernpha5i•. this year, will be on design. Papers 
that focus attention on other area, within the field, however, 
will be given careful consideration. At lease one se•sion 
will be devoted to subjects of this type. Pape! summaries 
5hould be sent to: 

Note: 

R. G. Davis 
Technical Program Chairman 
Department 58-Z4 
Lockheed Miasiles- Ii" Space Co .. 
Post Of fie e Box 504 - · 
Sunnyvale, California 

PGRF-1 2:nd ·~PG¥I~ a.re, ~hia year, privile'.ged to put 
on oh.f:1 -o!:the -m.oe't inl]Jorta·nt .·Ses.'ifi_onS in the hisiory of 
cl~C(rO~iC&~- ' _j:~· ~i~~ --b~ loo)(e!] -lll)9n. -._J ._~~ -surc, ai; :~n~ o! 

~the·_mue::--atonea. ll\':eieCtr.on.i{divf!io1i-ri:ient·-and, lhe~re!ore, 

:i:::~1;~~1;:f i~~:.{\·{;1r:£:,:-:~~)t{i1~W!1t:~:::· •• . ·•·::~~~~~e:::;tei:r j;::ti:r:~~~~\:ft~t!n~~~~ck 

::·:::::::xi;:.;:::z;:::~•• . . . . s)tt.~~.•_;t~h·~et_:w •. _i_•-ofr~_•d:~_torn~.;_~n:_:_·d;_ 1b•_ir•~,~n~gtyfou~~r!f~--••~n:_~de:•••.f ~~~~-
A tr~nai~_torf~~~:··.~i ai.~);~e!i~•.;~~~'?~-_.·'.~e~~·~,l"~_iji!!~ni -~~~-~~,:~;~:~~?{; .. :,·.C Z-Aa ~ 4 ~ 

deve'loped -?Y the ~ -!J.rf~re_iice :'J".e.~_t~·g :~n~·R·e•~at~-~--~~!a~ory/ ~f-· _..~· ·:· 

~lfflfffi1¥!t~~ 
g~i?§~\Ii~t~ij, 
f:requenCy at _whic~ the liiJ~~at·ltfvel: of p.eaJ<ei;i_~%'.gy occ::u!•• · 

Furth~r . infor'ffl.i.tion ·;,ay ~~ -o~iaed bf -~ -~.iting·_ tf~TRajB~. <--~( 
150 Caua~ay ~tree1~ BoS\on 14. Ma••ilcbi.uiett---. ~-- · 

. FOURTH P.GI~Fl NATIONAL SYMPOSIUM: 

. The ~◄t~-- .PCiu"i'"-.N~!io~l SympQ_~iurn. ~~·'P;~o~a-jY•·repor~~~i'/ 
wiii--bti ·he1ii June ZB a1'd Z'l, · 196Z. in Sa11 Fri.Dci_aco. ·.Paper-,aum~ , .. · 
mariea,· ~0~·~ _0#4s· iii lellgtb. have beef!. -i#.vited. They" s~o~~ be_~--:."~::•: 
receiv:ed lfy.:tbe ~ecbrilcaI·Progr.am Chab-man ~ MarcbZ, 1962£ ;:: ·.· 

·. Ttio~~:;or.o~/ WbO -~oUld ~\ic. c~~tribuu~s"u ·to··~ake ;-~ th~:0 

cl-reil• )J:•~•d·o(t1~. are ~r-~it;,ul&rly ·UTjl:e~ _t~ -~u.J?mit ~ ■uinmary:-

a. ·· ~QI?'~~•· in. the fiel~ _:~ -fflic rciwa-Ve J>owt!r : aotlrc~• . free of 

~Cxfoid· Daniels> Editor 
PGRFl ·Newslette·r 
Monu~e·nt Stre~t 
COncoid, Masa. 




