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integral equ a t ions, in the rop r escntution of noi se through linear and squa r e­
law detectors, leads to a synthesi s of these va rious nod es in a discrete matrix 
representa tion. 

19. EMISSION OF RADIO·FREQUEN CY E N E RGY FROM THE SKY.­
A. E. COVINGTON, National Resear ch Council, Ottawa, Canada.-Further obser­
vations of sudden ch a ng es in th e microwave radio-frequency energy r eceived 
from the sky, support an as socia ti on with certain magnetic di sturbances, as 
reported by the author in Terrestrial Magneti sm a nd Atmospheric Electricity 
(S ept. 1947). The presence of two type s of st orms may indicate different modes 
of generation. One type shows an increase in the equivalent temperature of 
the sky, som et imes a s large as 200 °C; while a se cond type shows temperature 
fluctuations about a n average background sky temperature of approximately 
50°C. Some recurrent noi se storms show "Identical st r uc t ur e. A noi se s tor m 
on 200 megacycles coincided with th e auroral display of July 26, 1946. 

20. BROAD-DIRECTIVITY MEASUREMENTS OF COSMI C RADIO 
NOISE AT VERY HIGH FREQ UENCIES.-J. R. JOHLER, National Bureau 
of Standards, Wrrsh ing lon, D. C.-This paper describes the equipmen t designed 
and constructed at t he Sterling (Va.) Radio Propagation Laboratory of the 
National Bureau of Standards f or measuring the intensities of cosmic radio 

. noise at sever a l frequencies in the very hig'h frequency range. Construction of 
the equipment, provisions for its calibration , and the precautions taken to 
maintain th e stability of equipment, are d iscussed. Some of the preliminary 
results obta ined using t h is equipmen t are presen t ed, especially those pertaining J 
to the variation of cosmic noise in tensit y with fr equency. / 

21. MICROWAVE ATl\WSPHERIC ABSORPTION AND COSMI C 
NOISE.-M. SCHULKIN, Naval R esearch Lab orutoru, Wa shington, D. C.-A 
detailed ex a mina t ion has been mad e of Dicke's microwave radiometer data at 
wavelengths of 1.00 cm, 1.25 em, and 1.50 ern, in the light of later microwave 
absorpti on studies of water vapor and oxygen. The limitations of Dicke's 
analysis are discussed . It is shown that exact conclusions can only follow from 
independently determ in ed oxygen ab sorption, water vapor ab so rption and cos­
mic noi se data. Accepting the publi shed water vapor ab sorption data, limits 
are placed on the possible magnitudes of cosmic noise and oxygen ab sorption 
at these frequencies. 

Evening Session
 

MICRO\VAVE SYSTEMS
 
Monday, May 3, at 8 P.M.
 

22. GOOO-MEGACYCLE TELEVISION RELAY SYSTEM.-WILLIAM H. 
FORSTER, Ph.ilco Corporation, Philadelphia, Pa. (1 houl').- By way of int.roduc­
tion the paper will r eview some of the steps in the development of televi sion 
radio relay syst ems which have been made s ince 1940. The sa lien t character­
is.tics and advantages of microwave relays, particularly for networking t ele­
vision, will be illustrated by considering the relay networks now in service. 

The main body of t h e paper will discuss the new Philco television r elay 
equipment which operates in the GOOO-meg a cycle common ca r r ier band and 
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1.5. CALCU LAT IO N OF THE ATTE NUATION OF ELE CTRICAL 
FIELD ST R E N GT H .- HAROLD J . PEAKE, N u.'onl R esea rch Lab oraio ru, W ash­
iuat on, D, C.-A procedure has been devi sed t o f ac ilitate the ca lcu la ti on of 
el ect ric field strength curves f or frequ enci es above 150 Me in t ransmission 
through a " standard a tmosp here" over a s phe rical earth. T he am ount of actu al 
co mp uta t ion req uired has been m ini m ized by p re sen t in g mu ch of th e data in 
p r c-cal ueulat.ed tables and curves. B y use of th e procedure and material 
p resented , a curve of theoretical attenuation vs d istance ca n be obtained in a 
com paratively shor t t ime. The equation s used are derived fr om t hose of Norton 
and Peke ri s. Sample cu r ves are g ive n. 

Hi. ELIMINATIO N OF REFLE CTED S IG NAL EFFE CT S I N PULSED 
SYSTElI'IS.-DAYLE O. COLLUP, Naval R escar;ch Laborutorij, vVashil1IJton , D. C. 
-Expe r ie nce with mi crow ave eq ui p rncnts dep endi ng upon pulse width or pul se 
sp a cing to convey in f ormat ion, has sh own them to be su sceptible to dist ort ion 
due to t he p resence of r eflecte d ;;ig na ls. Th is effect is aggruvated in t he case 
a t' eq uipme nt emp loy in g br oad-beam or omni-direct ion al an t en nas, si n ce re ­
ticct ed en ergy 'can en ter the system fr om a greater range of angl es. W ith pul se 
wi d t hs 0.5 to 2.0 mi croseconds, a path-length d iffercn ce of' the order of sever a l 
hundred fe et ca n cause the effective pulse length t o be doubled in the presence 
of a r eflected s ig na l. 

A method for s up pre ss ing all sign ificant r eflected si g na ls , eve n in ex t remel y 
unf avorabl e locution s , is described , and the r esults of laboratory and field t est s 
gi ve n . 

Appli cation s sh ould be f ound in the pulse comm un icat ion and trans-pondor 
beacon fields. 

17. NEW RADIO SO NDE F OR U P P E R-AIR MEA SUREjI,IE NTS.-LEO 
CRAIG, M eteorological Branch, E V(/1I8 S ignal Laboratorij, Belmar, N . .I.-The 
Si gnal Cor ps Engineering Labor utori cs have de velo pe d a ba lloo n-bo rne radi o­
sonde wh ich pr ovides more a ccu r a te meteorological data on te mp era tur e, hum­
idi t y, p r essure, wind sp eed, arid wind directi on. The equi pment operates at 
1680 Me and is tracked by an au tomatic d ir ectio n find er. 

A semi-conductor temperature element coa t ed with a ma t erial which is 
h ighly r eflective t o so la r radiat ion has been reduced in diameter to secu re 
add itional sens iti v it y and in creased in r esista nce t o dec r ease the power di s s i­
pati on . 

Thc co nventio na l salt -so lu ti on h um id ity element ha s bee n im proved by mate­
rially r educing the er r ol' du e to polarization. 

The pressure uni t con si sts of a capsule which is more se ns it ive a nd more 
ac curate in the low-pressu r e, hi gh-alti tude r egion; the measuring as sem bly 
includ es a n improved commuta tor providing greater se ns it iv ity. 

T h e t r ansm itter ha s been designed in a st re a mli ne d form with the use of 
mi niatur e component s . Th e audio oscillator provides go od st a b il ity of t he 
m ea suring cir cui ts under t he vary in g co nditions of t emperature , humidity, and 
battery volt.azo. The t r a ns m it ter has adequ a te p ower ou t pu t and a unif orm 
rad ia t ion pattern conduc ive t o m ore a ccurat e direction findi ng by t he g ro und 
equipment. 

18. T E CH N IQUES IN T HE ANALYSI S OF NOISE.-DuNCAN HARKIN, 
N aval R esearch Laboratory , IVnshing ton, D. C.-A di scuss ion of the rol es of 
Fourier seri es a nd transf or ms; Markoff stochastic processes ; and Fred holm 
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10 'log Pap ~ _ N , 21 . Monday afternoon! 
Rad a t on a s Co r r t ed with Sunspo t s ", by 
- e Nor mal S~perieur e" Paris , Fra~ce 
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