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A brief description::is given of a n atlas (published separately) of oblique-incidence 
ionograms obtained on two paths, 1,150 and 2,370 kilomet ers. 

The purpose of this note is to describe an atlas of 
oblique-incidence ionogram s recen tly compiled by 
th e authors [1 ].2 The a tlas is intended to serve a 
twofold purpose: First, to provide a r easonably 
comprehensive introduction to this type of iono
gram for those worker s who are not now familiar 
with them , and second , to present records which 
illus trate the various propagation characteristics of 
the specific paths used by the Nation al Bureau of 
Standards. An analy tical study of the technique 
and the experimental results was given by Agy and 
D avies [2] . To da te, NBS sweep-frequency ex
perilTlents have been carried out over two approxi
mately cast-west paths [2]: Washington , D .C. t. 
Louis, Mo. (abou t 1,1 50 km) [3,4], and Washington , 
D .C.- Boulder , Colo . (abou t 2,370 km) [5]. A ver
tical incidence ionosonde was operated a t th e pa th 
midpoin t in each case . 

The a tlas is divided in to four par ts, namely: 
1. Introduction; 2. vVashington t. Louis routin e 
records; 3. Washington- Boulder routin e records; 
and 4. Washington- Boulder experim en tal r ecords. 

The introduction contains a discussion of the 
equipm ent together with charts necessary for the 
iden tifica tion of certain modes of propagation and a 
brief description of the records. 

The next two sections illustrate diurnal and sea
sonal variations, layer formation and disappearance, 

1 Contr ibution from Central Radio Propagation Laboratory, National Bureau 
of Standards, Boulder, Colo . 

2 Figures in brackets indicate the literature references at Ule end of this paper. 
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spread echo, MUF extension and several other phe
nomena of in teres t. The magnetic f{ figures are in
cluded to provide a basis for judging th e effec t. of 
magneti c disturbance. The accompanying figure is 
a sample page J rom the section dealing with the 
Washington- Boulder path. 

The final section is devoted t o various short term 
experiments over the Washington- Boulder pa th. 
Expanded time-delay and frequency scales were used 
as well as shorter pulse durations than in the previous 
cases. Equipment effects such as pulse width and 
receiver gain are considered . D etailed sequences of 
oblique ionograms during magnetic s torms are shown 
together wi th the midpoin t ver tical-incidence iono
grams. A sequence of A-sean r ecords is presented 
wbich shows how the field strength varied ncar the 
M UF during one sweep . 

References 
[1) V. Agy, K . Dav ies, and R . Sala ma n, An atlas of ob li que

in cidence ionograms, N BS T echnical Note No. 31 
(1959). Distribu ted by Uni ted States Depa rt men t of 
Co mmerce, Offi ce of T echni cal Services, IVas hin gton 25, 
D.C. Pri ce $2.25. 

[21 V. Agy and K. D avies, I onospheri c in vest igat ions using 
t he sweep-frequency pulse tec hniqu e at oblique-in ci
dence, J. Research N BS 63D, 151 (1959). 

[31 P . G. Sulzer a nd E. E . F erguso n, Swee p-frequen cy obliq ue
incidence ionosRheric meas urements over an 1,150 km 
path , Proc. IRE 40, 1124 (1952). 

(4) B. Wieder, Some results of a sweep-frequency propagation 
experimen t over a n 1,150 km east-west path , J. Geoph ys. 
Research 60, 395 (1955). 

[51 P . G. Sulzer, Sweep-frequency pulse-transmission meas ure
ments over a 2,400 km pat h, J . Geo phys . Research 60. 
411 (1955). 



10 10 5 10 

0 208 Mc /s 0 220 Mc / s 0232 Mc/s 

...-L.F+--~ 
100 k m 

10 5 10 5 10 

0244 Mc/s 0256 Mc / s 0308 Mc/s 

5 JO 5 10 10 

0320 Mc/s 0332 Mc/s 0344 Mc/S 

Sample page from the Atlas showing development of stmtification possibly p;'oduced by off-path l'eflecti ons. 

Washington- Boulder path, November 5. 1953. 
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