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~~ction 14.1 -13

April 9. Warning notices were i ••ued with! a few hOUTS of the storms' 
commencements. 

:New method.s and forms for di,turbance forecasts are bein~ system
atically tested. These include ~eneral foreca ts of SID 9 forecasts 
of conditions on specific radio eircuits 9 ~eneral 21~hour forecasts 
(as contrasted with disturbance warnin~ notices) 0 and forecasts based 
on various individual solar=~eom etic conditions. 

14.1/9. Cosmic Noise Directivit~ 

The 32-foot mirror on an altiazim th mounting was ori~inally 

desi~ned to turn down to an altit de of 120. In view of the fact 
that important parts of the Sky are near the southern horizon. it 
was decided to make alterations in the turntable so that the mirror 
could point to 0° altitude. This work is now in pro~ess. The 
electronic equipment for this machine i under consideration. Due 
to the fact that the hi~h-frequency spectrum is well filled with 
st'1Uons 9 the frequency at which a t;a1 otic survey can be IllA.d.e has 
not yet been determ~ned. 

14.1/10. Rehabilitation of Wurzbur~ EqUipment 

All of the available ~iant Wurzbur~ machinery has been assembled 
and is in operatin~ order. The xcess material (20 tons) has been 
scraped 9~d removed as junk. Aside fr m certain minor operatin~ 

difficulties 9 which are ~radu lly bein~ ironed out 9 this project 
is complete. 

140 1/11. UHF Radiometer for Solar Noise 

Collection of data has contin ed 4gn Mc. A second machine 
at 160 Mc wa. put into operation 9 and a substantial quantity of 
data wa secured. The initial results at these two frequencies 
were described by Grote Reber at the mer1can Astronomical Society 
durin~ its summer meetin~ at Ottawa9 Canada p on June 22 9 in which 
talk the special ob.ervations of May 10 ( ee Project 14.1/5) were 
a1.0 described. Some interference is bein~ encountered between 
the fourth harmoni c of the 40-).1c meteor set and the l60-Mc so l.8.r 
radiometer. Consequent1Y9 some consid.eration is bein~ ~iven to 
movint; the frequency of the solar radiometer sli~htly in the hope 
of eliminatin~ this lituation. . . 

The third radiometer was completed and put into operation at 
53 Mc. Interference on this machine caused by the second harmonic 
of the 27-Mc meteor transmitter mad it impossible to operate both 
of these equipments simultaneously. A try was made at 62 MC 9 but 
interference was encount red from the t levision transmitter in 
Baltimore on channel number 2. Since a frequency band of at least 
a few megacycles is desirable for the operation of solar radiometers p 

the exact frequency at which this machine will ultill8tely be used 
will depend upon the results of a survey now bein~ made• 

." 



Section 14.1 

Computations on echo-delay data: furnilhed by Section 14.5, 
indicated that, for r~a8onable assumptionl of the heitht of the 
reflectin~ layer, approximately 30 to 55 hops were necessary to 
explain the observed delays. Correspondin~ value. of the an~le 

of ionospheric incidence lay between about 80.40 and 760 , while 
correBpondin~ values of an~le of arrival lay between about 3.60 

and 10.6°, the form~r value bein~ in ~ood ~reement with that 
.Iually taken as the lower li~tin~ practical value for hi~
frequency radio tranamilsiono 

A number of ~r phs showin~ 41urnal e leasonal,. and frequency 
variationl of attenuation coefficient over varioul transmilsion 
paths, to~ether with nomo~rams for solvin~ low-frequency trane
milsion probleml, and ~raphl showin~ diurnal, leasonsl, and fre
quency variations of radio noile, were prepared for the Provisional 
Frequency Board at Geneva. 

Values theoretically proportional to low-frequency radio noise 
received from the BUrroundin~ hemiapherical area, if it ~ be ae
~ed that the monthly mean intensity of emitted noise is propor
tional to the probability of occurrence of thunderstorms, were 
computed for all months, at two hours of the day, and for three 
frequencies. for Washin~ton. DoC. Th se valuel are for compari
son with observed values of radio noile at thele times and fre
quencies, obte.ined by AUltino Similar computations were in pro
cess for com rison with noise data observed at London by the 
5el1 Telephone Laboratoriel. 

14.1/7. Special Arctic Phenomena 

Work on thil project has, so far, been confined to study 
of literature and p1annin~ for operationl. A bib1io~aphy on 
radio prop~ation in Arctic re~ions was prep~ed, a cop,y of 
which was lent to the Office of Chief Si~a1 Officer. 

14.1/8. Disturbance Jorecast and Warnl;s Service 

Thil lervlce, consiltin~ of (1) lemlweek1y radio dilturb
e~ce forecasts, published weekly in ORP~J reports, (2) semi
hourly dilturbance warnin~ notices broadcalt on WWV, and (3) 
compilation of reports of solar and ~eom.~etic activity was 
continued. 

There were three important ~eoma!Jletic dilturbancel and 
several minor onel durin~ April,May, and June, 1949. The most 
severe, M~ 12-13, which disrupted communicationl ~eneral1y, was 
as.ociated With an active solar re~ion ·near the sun's meridian. 
The forecalt 6 dayl before proved correct, and a warnin~ notice 
was broaclcalt .Ieveral hours before communication circuits were 
affected. The dilturbance of June 4-6, alsociated with a less 
clearly active lolar re~ion, was milled in the re~lar forecalt, 
while a dilturbed period be~innin~ April 7-8 had been expected 



Proce~ fnr process ~ ionospheric data by punc~card methods 
has advanced 8i~1ficantlyo This will ford a eans of analysis and 
tabulation of o'bservational dat by machine methods with considerable 
reduction in the use of personnel o 

The Illinois I .tit te o~ Technolo~ conferred upon Grote Reber 
its annual award for di ti~i hed scientific achievement at the 
Alumni meeting held May 200 

Do 1 0 B i1 ~ and Ro Co Xlrby continued to serve as technical ad
visors to the Am rican Dele~ation to the Provisional Frequency Board 
in Genevao 

Mr o T Gautier served ae technical advisor to the American0 

Dele~at1~nOto the Fourth lute merican Regional Conference of th~ 
International Te e ommunicat1ons Uniou 9 meetin~ in Washin{,ton o 

Ao Go MoN1eh and Ao Ho Shapley participated in the Conference 
on Ionosphere Research held at State Colle~eg PR. D Jun~ 26-29. 

A. Go McNish serve on the pan Is on Basic Reeearch g Terrestrial 
Ma~etislJj, and lectricityo and Land Navigation of the Research and 
Development Board 0 and on the Arctic Ionospheric Advisory Oommittee. 



-1}. Section 14.1 

Prnc ~lr f r proce Bin« ionospheric data by punch-card methods 
has advanced si~if cantly. This wi 1 afford a means of analysis and 
tabulation o~ observational data by machine methods with considerable 
reduction in the use of personnel. 
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Alumni meet1~ held y 200 

Do Xo Bail~ and R O. Iirby continued to serve as technical ado 

visors to the American De1e~ation to the PrOVisional Frequency Board 
in Geneva. 

Mr. T. No Gautier s rved as technical advisor to the American 
Dele~ati~n to the Fourth Inter merican H~giona1 Conference of th~ 
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Magn ti m d Electricity ~ and Land. Navigation of the Research and 
Development Board 0 and on the Arctic Ionospheric A~visory Oommittee. 



SecUon 14.. 5 -26

Routine measurements were made 88 frequently a8 possible on the 
signals from marine beacon IlKlt (290 kc) at Oape Henry, Virginia., and 
from OFR (115 kc) at Halifaxo NoS. These measurements showed sunset 
effects which need further investigation. 

( 1~o5/ll. Cosmic Radio Noise 

Operation of cosmic noJse. recorders on the frequencies of 25. 50, 
75 and 110 Mc was maintained during the quarter. Reduction of t~e raw 
data on the recorder charts to curves of noise intensity vs time was 
kept current 0 The radiation resistors of an experimental 110-Mc dipole 
antenna was measured to determine whether or not the radiation resist
ance had changed during the winter ana spring months because of changes 
in the electrical charA.cteristics of the ground. Within the accuracy 
of measurement the radiation resistanr.e was the same value as measured 
in November 19480 

A screen one wavelength on a si e was place~ under the experi
mentl'll nO-Mc antenna system which conshts of a half-wave dipole, 
one-quarter wavelength above ground.. ea.surements of the radie.tion 
resiBtance of this arrangement were being made at the end of the quar
ter. It was proposed to make simultaneous comparisons of received 
cosmic noise intensity using this experimentl'll antenna and. the stand
ard recording antenna.. 

A fifth recording system for 35 Mc was completed. and preliminary 
tests of its performance were being made.. A technique for stabilizing 
the gain of the preRmplifier-converter by st!'l.bil1zing the dc plate cur
rents of the electron tubes used in this unit gave indications of im
proved performance u 

( 111 .. 5/130 Effects o! Meteors on Badio Wave Propagation 
. 

A ran~~time cathode-rAY tu~e presentation with a movin~film re
cording camera was eet up for s1mult~neously obtaining met~or counts on 
several frequencies. This instrument was operat~d to obtain data on 
2 ch~.nnelso 27 and 40 Mc~ on a l2-hour-per~day bads during the last 
month of the quarter v in conjunction with transmitting an~ receiving 
equipment associated with this project. 

Work was being done to replace the 27-Mc transmitter unit with a 
similar unit having higher power and also to complete a new trane
mitting and receiving system for 54 Mc. 

A camera-recorder unit to measure relative intensities of meteor 
reflections on any two frequencies was completed but not completely 
tetted. 

lh.. 5/l5. Standard Direction-Finder Measurements 

The report "StRndard Direction Finder Measurement 9 ~ Provi donal 
Draft'oII dated March 12, 19450 was reproduced as lISta.ndl'l.rd Direction 
Finder Heasurements, Second Provisional Draft"9 dated March 30, 1949.. 



Section 14.5 

The reS1.llts of the mealurement indicated that the receiver with back 
bias was con!liderfl.bly superi r t th other receiver from the stand
point of pulse reception thro~h cw jammin~. At Borne lev~ls an im
provement as great as 20 db we. realizedo 

Further pro~ess \fa ma~e in the d sl~n of receivers havin~ stable 
~ain cllaracteristicso A technique for stabilizing the gain of the rf 
sta~es was develeped by the ute of current feedback and by operatin~ 

the tubes at reduced tranBconduct neeo It wall found that the inherent 
stabUi ty is much impro ed at w transconductance because of the lower 
slope of the cathode current v transconductence curve of the tube. 
The technique of operatin~ the tu.bes at reduced tre.nscondu.ctance was 
also applied to the if. feedback c uples and resulted in a 8ubstantial 
increase in ~ain stability with variable supply voltages and chan~es 

in tube char~cteristic8. A narrow-band (6-~c) feedback amplifier men
tioned in the previous quarterly report was constructed and its per
formance waG found to be satisfaotoryo 

Techniques were de el ped or hermetically Yealin~ the iron-core iof o 

tr~.nsformer.o The stab!li ty of the converter IIta.~e was substantially 
improved by includin,; the conv rter he firet 8tp.~e of e. feedback 
couple. 

Work va in pro,!';Teu in aeeemblint; an experi"mental model of the 
complete receiver. 

11.l05/100 Differential Phase Variation at LF 

A thorou~ chec of the ey tem was made to determine the nature 
and magni tude of errors in the measured phs.lIe caused by: 

(a)	 Deviation of beat trequeno,y between received si~als and the 
local esc lIst r o 

(b)	 Amplitud~ of the beat frequen 

(c)	 Detuning effects in the receiver o 

(d)	 Settin~ of the at au~ rf ~ln e ntr leo 

(e)	 Percenta~e modulation f local oscillator for most accurate 
measurements of the refer nee pha~e. 

An improved technique for perati ~ the 8ystem was cleveloped BS a 
result of these tests. A180 an indic tion va obtained that the pre
sent accuracy of the ph~se measurements is within apprOXimately plus 
or minUI 105 degrees. 

The audio-frequency manual ph Be hifter was recalibrated using 
standard audio frequenci s at .tation 


