
HDL-TR-161 0 

RADIO-WAVE PROPAGATION 
MEASUREMENTS OVER SEA WATER 

by 

M. M. Algor 

August 1972 

U.S. ARMY MATERIEL COMMAND 

HARRY DIAMOND LABORATORIES 
WASHINGTON. D.C. 20438 

APPROVED FOR PUBL.IC RELEASE; DISTRIBUTION UNLIMITED. 

-I 



I I 

II 



UNCLASSIFIED 
Security Classification 

DOCUMENT CONTROL DATA· R & D 
(Security c1asslllcation ol tJ'tle. body of abstract and Indexing annotation must be entered when the overall report Is c:lasallled) 

1. ORIGINATING ACTIVITY (Col'poral~e author) Z.. REPORT SECURITY CLASSIFICATION 

Harry Diamond I,aboratories Unclassified 
Washington, D.C. 20438 2b. GROUP 

3. REPORT TITLE 

RADIO-WAVE PROPAGATION MEASUREMENTS OVER SEA WATER 

4. DEsCRIPTIVE NOTES (Typa ol re_pott and Inclusive dateS) 

~:-AU THOR{:S) (First name, middle initial, last name) 

M.M. Algor 

e. REPORT CArE 7a. 70TA1.. NO, OF 7-(E.S I"'· NO. 

OF REF'S 

August 1972 ~cr 1 
8e. CONTRACT OR GRANT NO. Ga. ORIGINATOR"! REPORT NUM'BER(S) 

b. PROJECT NO. HDL-TR-1610 

AMCMS Code: 5910.22.63353 Db. OTHER REPORT NO($) (Any othet nwnbere illult ~T br; aaaf#l&d--e. 
thi• nport.) 

HDL Proj: 11612 
d. 

10. OISTRIBUTION STATEMENT 

Approved for public release; distribution unlimited. 

11. SUPPLEMENTARY NOTES U. SPONSORINC. MIL. IT AAY AC Tl VITY 

u.s. Army Materiel Command 

13. ABSTRACT 

Propagation loss was measured at three frequencies 
(30, 140, and 412 MHz) over various sea-water paths out to 
40 nautical miles between a moderately elevated shore-based 
receiving site and a floating transmitter platform essentially 
at the water's surface and subject to wave motion. 

The measured losses agreed well with theory, assuming a 
"standard atmosphere" for the test conditions. Certain 
anomalies and ocean-wave effects were noted. In general, 
meteorological conditions were relatively 
"normal" for eastern Florida in summer. 

DD .'.::' •• 1473 R&~L.ACK• DD ~OftM t471, t JAN ••• WHICH ID 
Oa~L..T& II'OR ARMY u••· 

-, -

constant and 

UNCLASSIFIED 
security cta .. tncation 



I' 



ABSTRACT 

Propagation loss was measured at three frequencies 
(30, 140, and 412 MHz) over various sea-water paths out to 
40 nautical miles between a moderately elevated shore-based 
receiving site and a floating transmitter platform essentially 
at the water's surface and subject to wave motion. 

The measured losses agreed well with theory, assuming a 
"standard atmosphere" for the test conditions. Certain 
anomalies and ocean-wave effects were noted. In general, 
meteorological conditions were relatively constant and 
"normal" for E!astern Florida in summer.· 
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1. INTRODUCTION 

This experiment was conducted in order to determine 
the frequency region most conducive to transhorizon 
communications over a sea-water path of about 20 to 50 
nautical miles (naut mi) , considering various practical 
factors. UnlH.:e many investigations reported earlier, a 
special require~ent of this study was that one terminal be 
floating essent:ially at the water surface, and that the 
other terminal have a limited elevation ranging between 50 
and 100 ft. 

Simple the!ory (see section 8, "BIBLIOGRAPHY") shows 
that the effect:ive radio horizon for a 100-ft elevation is 
about 12 naut mi, whereas that for the surface terminal is 
much less, and may even vary in accordance with its lo
cation on the peak or trough of a wave. The literature in
cludes little concerning propagation at low elevations in 
this "near-shadow" region between "line-of-sight" mobile 
applications and "deep-shadow" communications over hundreds 
of miles wherein high-power trope-scatter fixed stations 
are commonly us:ed. Accordingly, additional objectives were 
to (1) determine reasonable system parameters, (2) examine 
signal levels and fading characteristics at several fre
quencies and distances, and (3) identify the effects, if any, 
caused by ducting, surface-wave action, and other meteorol
ogical conditions within the available time limits of the 
field test. 

2. SITE SELECTION 

The arrangement considered most expedient for the 
experiment was that of using an existing shore-based radar 
facility as a receiving site in combination with a small, 
floating transmitter terminal. This transmitter would be 
serviced and moved to various distances by an attending 
vessel. Such a facility was located at Boca Raton, Florida, 
where a Navy-owned site overlooking the beach is operated 
by the Georgia Institute of Technology as an experimental 
radar test station. This site included such advantages as 
a tower structure on which receiving antennas could be 
mounted, a working radar system with which true ranges 
could be determined, electrical power, and other normal 
incidental facilities. Also, an available "work boat" was 
assured--a 45-ft commercial salvage vessel which had been 
chartered from time to time by the Georgia Institute of 
Technology to assist in radar studies. A contract was 
therefore arranged for Georgia Tech to supply facilities, 
the chartered work boat, incidental services, and radar 
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and meteorological data. Their enginee~ring personnel 
arranged for installation on the tower of the several 
(government-furnished) antennas necessary for the propa
gation study. 

Although some space for instrumen1:ation was available 
in existing buildings at ·the test site J this space was not 
considered suitable for equipment survival because of high 
humidity and temperature in a salt-spray environment (only 
100 to 200 ft from the surf) . Use of an available air
conditioned 28-ft semi-trailer was considered desirable as 
a mobile laboratory, in which receiving and recording equip
ment, as well as associated test and calibration instruments, 
could be installed. The trailer, which was also used for 
packing and transporting delicate equipment to the test 
site, was moved to location by a commercial trucking firm. 
The controlled environment made possible by this arrangement 
was later considered almost a necessity for this locality. 

3. FREQUENCY SELECTION 

The frequency range of potential interest in this study 
is loosely bounded on the low end by increased power losses 
in the small (3 to 4 ft maximum height) antenna permitted 
on the floating terminal. At 30 MHz, for example, which was 
the arbitrarily assumed limit, an estimated one-half of the 
transmitter power was dissipated in the antenna loading coil. 
Below this frequency, additional system problems are also 
more likely to occur from long-distance sky-wave interference. 
The highest practical frequency is determined by the state
of-the-art in generating useful power from a small, reliable 
source, and by increasing propagation losses per mile (assuming 
no unusual ducting effects) • This limit was again arbi
trarily set at 1500 MHz. Four essentially clear-channel 
transmitting frequencies were assigned in this range for the 
experiment: 30.25, 140.25, 412.00, and 1220.00 MHz. An 
additional frequency at 36.20 MHz was permitted for a two-way 
communications link to assist in conducting the test. 

It was originally intended to record transmissions at all 
four frequencies simultaneously in order ·to correlate fading. 
Technical problems in constructing the transmitter and re
ceiving converter for 1220 MHz, however, made the use of this 
frequency impossible within existing time and budget limi
tations. Later operating difficulties made it possible to 
record only two of the remaining frequencies at any one time, 
although this inconvenience did not Gause the loss of much 
practical data. 

10 



4. TRANS~UTTING SYSTEM 

Several crystal-controlled transmitters were con
structed in individual water-tight boxes mounted on a 
common ground plane of light aluminum. The use of 
separately mounted vertical whip antennas made rechecking 
of power outpu1:s and antenna impedances convenient. The 
whole assembly was secured to a 9-ft surf board for flota
tion, as shown in figures 1 and 2. 

Originally the floating platform was self-powered by a 
regulated storage battery supply in a watertight case sus
pended by a "U" bracket underneath the assembly. The 
bracket also insured a good sea-water ground for the an
tennas. Unfor1:unately, this added about 120 lb (in air) to 
the platform WElight and required the use of a sling and 
powered hoist for manipulating it over the side of the boat. 
Experience on a calm day showed this arrangement to be 
virtually uncontrollable and physically dangerous with even 
slight boat mot:ion; it would be absolutely impossible in an 
appreciable sea. Field modifications therefore were made to 
relocate the battery supply aboard the attending boat, thus 
lightening the float to about 40 lb. The lesser weight and 
size made it possible to lift the platform manually over the 
sidewith acceptable safety, even in fairly heavy seas. The 
resulting transmitting system is shown in figure 3. Voltage 
drop was reduced in. the connecting battery cable by using 
the insulated outer metal braid of RG58/U coaxial cable for 
each of a pair of conductors 250 ft long, attached at in
tervals to the tether rope. This presented something of a 
problem in unreeling and recovery, but a procedure was 
worked out. By limiting to two the number of transmitters 
in use at one t:ime, the drop was kept to about 2 volts at 
2 amperes average drain. Although the 250-ft tether 
distance was much less than that originally planned, this 
separation seemed adequate to minimize antenna/boat inter
action, provided the boat was not directly in line with the 
transmission path. In records made while the platform was 
being transported to the boat's side to switch transmitters, 
no significant effect was noticed beyond 10 or 20 ft in this 
orientation. 'I'he extra voltage drop produced a terminal 
voltage at the transmitters close to their lower design 
limits, where output power began to change rapidly with 
voltage. Fortunately, the total test period during a day 
was small compared with the battery's useful life per charge 
of about 3 hr; a spare was available if needed. Thus, it 
was possible to measure rf power outputs under known voltage 
conditions with reasonable assurance that the readings would 
remain the same throughout a series of tests. 
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As indicated in figure 3, the ba·ttery supply included 
a low-differential regulator, overload protection, and a low
frequency keyer which served to identify the transmitted 
signals and provide a periodic zero--reference for the re
corder. Although it was not usually needed, a duplicate 
power system was available as a backup. 

The antennas were vertically-polarized stubs over a 
ground plane that floated barely above the water surface, 
and was sometimes under it. At the lowest frequency, 30 
MHz, it was necessary to insure a more definite grounding 
to the sea water, as the metal plate was by itself too small 
to permit proper antenna loading aft:er the battery bracket 
was removed. Changes in transmitter current were detected 
as waves washed over the platform, indicating a variable 
load. This was largely eliminated by galvanized mesh 
wrapped around the platform and undE!r t:he surf board. The 
30-MHz antenna was kept below 3-ft t:otal height by the use 
of a tapered helical loading coil in its base. Although a 
good match could be obtained, this loading coil became quite 
warm after prolonged operation. Considering the area and 
temperature rise, it was estimated t:hat about one-half the 
generated power was being lost as heat. The other antennas 
presented no problem, except that at: 412-MHz elevated 
ground-plane radials were needed to prevent excitation of 
the coaxial feed, and thus provide a consistent match. 

Sealing against sea water seepage was somewhat diffi
cult. On "fixed" joints, Dow Corning 3145 RTV adhesive 
sealant was very satisfactory, if properly applied. "Re
movable" connectors for coaxial line and de power were made 
successfully leakproof by being spra.yed first with silicone 
compound in a volatile solvent, and then liberally "buttered" 
with Dow Corning type 103 silicone compound. One major 
problem occurred during the first day of testing at sea, when 
an unnoticed pin-hole leak in the 412-MHz transmitter caused 
that unit to be disabled. Corrosion was so great that com
plete rebuilding was necessary. Therefore, tests during 
the first two weeks used only the 30- and 140-MHz fre
quencies. A much slower leak, after about 3 weeks, caused 
erratic functioning of the 140-MHz t.ran.smitter. In this 
case, field repairs made it possible to complete the 
series of tests, but at an 8.2-dB reduction in rf power 
output. 

Listed below are the rf power outputs actually obtained 
with the three transmitters: 

14 



1-' 
U1 

ON FLOATING PLATFORM 

A 
/~----------~ ~-----------, 

[> l 4x~:;: J 1 
140.25 

MHz 
XMTR 

[> [ ::H:z:l ....._-

OVER LOAD 

PROTECTION 

ON ATTENDING BOAT 

31-VOLT 
LEAD-ACID 

BATTERY 

28 VOLT 

REGULATOR 

250' 2-CNDCT LOW-RESISTANCE CABLE 

Figure 3. Transmitting system. 

ON/OFF 

KEVER 



(MHZ) 

30.25 

140.25 

412.00 

(W) 

- 15 (~8 W radiate~d) 

- 15 (2.25 W after repairs) 

- 6 (after rebuilding) 

Schematics of the three units and of t:hei.r power supply are 
included in appendix A. 

5. RECEIVING SYSTEM 

The receiving site (at Boca Raton, E'lorida) is shown 
in figure 4. The antennas on top of t:he tower are for S
and X-band radar systems with which range was measured. 
About half-way up the tower are the three antennas installed 
for the propagation experiment. Their mid-points are 54 ft 
above mean sea level. In the center of the tower is a 10-ft 
dish used for 412-MHz (and also intended for 1220 MHz), 
flanked by the 3-element 30-MHz beam and the 140-
MHz log-periodic array. The three ant:ennas were mounted on 
a common support which could be adjust:ed in azimuth approxi
mately ± 30° by a remote control box in the instrumentation 
trailer. Without such adjustment, it would have been very 
difficult to maintain the transmitter float centered in the 
receiving beams, since the off-shore t:erminal was subject to 
Gulf Stream drift up to 3 or 4 knots. Figures 5 through 8 
are additional views of the antenna systems. Listed below 
are the gains of the three antennas, in dB above isotropic, 
at each of the four originally assigned frequencies, as well 
as their effective cross sections in square meters. 

Frequency 
(MHz) 

30.25 

140.25 

412.00 

1220.00 

Gain 
(dB) 

8.0 

10.5 

19.0 

30.0 

Area 
(m z) 

49.2 

4.04 

3. 37} 

4.81 

Antenna 
~ 

3-element Yagi 

1 . d' a 
og-per~o ~c 

jsingle wide-band 
tfeed on 10 ft dishb 

aScientific-Atlanta Model20-2 (120 to 150 MHz). 

bScientific-Atlanta Model 22-10 Reflector, with Model 27-0.4/10 
Feed (0.4 to 1.7 MHz). 
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Low-noise, crystal-controlled down-converters for both 
140 and 412 MHz were constructed in weather-tight boxes and 
mounted on the support beam for the antennas as shown in 
figure 7. By mounting them thus, high-frequency losses in 
the 100-ft cables to the instrument van were avoided, and 
overall noise figure improved. To ~1inimize inadvertent 
mixing with rather high-level radar backscatter, coaxial low
pass filters were inserted at the inpu-t: of each converter, 
together with directional couplers fc;>r calibration purposes. 
Schematic diagrams of the two converters are included in 
appendix A. 

The receiving system block diasrrams, divided by fre
quency for simplicity, are shown in figures 9, 10, and 11. 
Outputs from the two converters and the direct output of the 
30-MHz antenna were connected by cables approximately 100 ft 
long to three separate Hammarlund SP-600 receivers. Various 
outputs from these receivers then wemt to a Brush Series 
1707, Mark 200, 8-channel oscillograph. The only outputs 
useful for signal measurement purposes were those directly 
from the second detectors. Difficulties experienced in 
calibrating AGC curves, tracking one receiver with another, 
and observing small changes in signal strength, led to the 
use of the receivers as essentially constant-input detectors 
at such a low level that AGC was ineffective, so that 
operation was in a more-or-less linear mode. Auxiliary pre
detector outputs at 455kHz were useful in combination with 
the true-rms voltmeters in determining the level of re
ceived s1gnal power to equal the equivalent input noise 
power - a fundamental measure of receiving sensitivity. 
Listed below is the approximate signal power to double the 
(455 kHz) output signal-plus-noise power for an estimated IF 
bandwidth of 3 kHz. 

(MHz) (dBm) 

412 ------------------ -126 

140 ------------------ -124 

30 ------------------ -100 

The two higher frequencies were limited by converter input 
noise figure. At 30 MHz, on the o·ther hand, sensitivity was 
limited by atmospheric noise and other interference. During 
test transmissions, signals were always well above these 
thresholds at any range used. 

A stable signal generator and accurate frequency 
counter were used to spot exact frequencies for reception. 
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A reference power meter aided in setting levels for re
ceived signal strength calibration. FigureE; 10 and 11 show 
that a calibration cable was run up the tower for each con
verter. The total loss through it and the directional 
coupler to the converter input was adjusted to be exactly 
20 dB, to facilitate determination of the injected signal 
from the setting of the generator in the t:railer. 

The trailer and interior instrumentation are shown in 
figures 12 through 15. 

6 . EXPERIMENT 

Field operations extended over the period 28 ltu<:rust 
through 24 September 1970, with a subsequent week in 
October to dismantle and return the instrumentation van. 
Propagation data were taken on five occasions; but tb.e first: 
of these was deemed unreliable because of procedural d.iffi·· 
culties in calibration. A sixth occasion was aborLed before 
data could be obtained because of damage to the propellor of 
the support boat. The table below summarizes pertinent in
formation on the respective occasions. 

26 

3 Sept - Range to 20 naut mi - data questionable - leak 
disabled 412-MHz transmitter - handling diffi
culty made evident need to redesign. - calm day. 

8 Sept - Range to 30 naut mi - some data uncertain ·
calm day - waves: 1 to 2 ft swells - range 
limited by boat speed and navigation un
certainties. 

10 Sept 

16 Sept 

- Range to 40 naut mi - good data -· calm day -
range limi t.ed by boat speed and navigat.ion 
uncertainties - waves: 1 to 2 ft: swells on 
light chop. 

- Range to 10 naut mi - good data ··· seas 10 to 16 
ft limited safe range - 412 MHz transmitter 
again in operation. 

21 Sept - Aborted after 8 naut mi -· no test - da!naged 
propeller, 

22 Sept - Range to 15 naut mi -· 900d data - 140 l"lliz 
transmitter with reduced out.put power ·
operation in rain squall - range limited by 
weather, 8 to 10 ft seas and low boat speed. -
many scattered t.hunder storms. 
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Figure 13. Receiver rack and 8-channel recorder. 
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Figure 14. Rear of receiver and recorder racks. 
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Figure 15. Calibration and communication equipment. 
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Between tests, much time was spent calibrating or modifying 
equipment and waiting for satisfactory weather. 

Since the attending work boat was used for other 
charters and salvage operations when not actually needed by 
the experiment, all apparatus had to be installed and removed 
for each tes·t occasion. This included the transmitter float 
assembly, battery supply and spare, cable reel, communications 
transceiver and antenna, radar corner reflector and mast, and 
tool chest:. Al·though the boat was equipped with marine band 
and "citizens b.and" transceivers, the nature of the experi
ment made it desirable to utilize the specially assigned 
frequency of 36.20 MHz for communications regarding the test. 
Using this essentially clear channel and about a 10-watt out
put at each terminal, voice contact between the boat and the 
instrQ~e:ntation trailer was of high quality out to the maxi
mum range tried of 40 naut mi, even though only vertical 
whip antennas were used. Even the lower powered "citizen's 
band" equipment would have been adequate if other co-channel 
signals had been absent. These frequencies are close to the 
lowest one used in the test. 

To enhance the radar return from the low and relatively 
small 45-ft work boat, a wire mesh corner reflector was in
stalled on the highest mast (20 ft) which could be securely 
jury-rigged to the deck. Positive identification in case 
of multiple targets could be made by rotating the reflector 
to modulate the return distinctively. Even with enhancement, 
the maximum radar detection range was about 22 to 25 naut mi. 
Two methods were used to extend this. The first was the 
extrapolation of a plotted true course from previous radar 
data, on the basis of time at a measured ground speed and 
direction. This was considered useful for only moderate ex
tensions of 5 to 10 miles because of variations possible in 
the Gulf Stream, which had varying velocities up to 3 or 4 
knots and wandering direction. Intermediate stops for test 
purposes also caused errors because of continuing drift. A 
second method of obtaining check points extended positive 
range measurement beyond 30 miles. This was the use of 
large ocean-going freighters or high-flying aircraft as 
common objects identified both by radar and by visual sighting 
from the support boat. These fortuitous targets were radar
detectable at a.t least 30 naut mi ranges. If they also 
happened to be within 5 miles or so of the support boat, a 
shrewd guess of range and bearing was sufficient additional 
data. By these two means, distances out to 40 naut mi were 
obtained with reasonable accuracy. Another method was pre
pared, but not used, in which a kite was designed to lift a 
corner reflector to heights of several hundred feet for 
better radar visibility. Available time and the limited speed 
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of the support boat did not permit an attempt at greater 
ranges, however. Equipment for more conventional electronic 
position-finding was not available. 

Certain limitations of the support vessel complicated 
the experiment. In calm water, approximately a 10-knot speed 
could be maintained. When heading into appreciable seas 
(the usual case with easterly winds), and correcting for 
Gulf Stream drift, the boat's speed was cut to about 2 to 
4 knots ground speed; this is an impractical speed for 
covering much distance in interesting weather. In calm 
weather, the trip out to a 40-naut-mi range and return 
took 16 hr. On another day with swells between 8 and 
16 ft, it required 11 hours to attain 10 naut mi and re
turn. Although the lightened transmitter float (battery 
removed) could be lifted manually over the boat's side 
at each test distance, the process was awkward and time 
consuming. The float could not be towed. A faster boat 
of different design would have been preferable, towing 
a stabilized streamlined test platform which would not 
have to be taken aboard. Even better would have been · 
the use of a helicopter, which could lower the test platform 
at selected ranges. Although this would be more expensive 
per hour to operate, more data could be obtained over far 
greater ranges at a total cost saving. A boat would still be 
operational under more severe weather conditions, however. 

At each range, during a test series, the transmitter 
float was drifted out beyond the immediate vicinity of the 
boat to the limit of its power cable (250 ft), with the boat 
maintaining just sufficient headway t:o keep it from being in 
line with the transmission path. Thus oriented, no effect 
of the boat's presence could be observed. As previously 
noted, only two transmitters were operated at a time to 
minimize voltage drop; however the common unit provided 
continuity for comparing the other two. Early tests 
were made with continuous recording periods of 10 to 15 
minutes, but this was later reduced ·to one to three min
utes (assuming no unusual effects), as the increased 
time. gave no further information and it was desired to 
conserve both time and battery charge. 

At the end of each recording period, an immediate 
measurement was made of the value and range of signal 
strength actually received at each frequency. To do this, 
a known level from the local signal generator was substituted 
for the signal at each receiver (fig. 9 to 11) to provide 
approximately the same average recording amplitude. The 
attenuator at the receiver's input was changed both plus and 
minus several one-dB steps to provide the detail needed to 
interpolate variations in the propagated signal. Done in 
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this way, the receiver's characteristics did not affect the 
measurements. 

It is of interest to note that the light-weight float 
rode large swells and shorter chop with a minimum of wash
over, when floc:tting without any headway or tension on the 
tether rope. 'l~he effect of water washing over the ground 
plane and around the bases of the antennas could not be 
noticed in the received record compared with fluctuations 
believed caused by gross wave motion. Of course, occasional 
breaking chop <md larger wind-blown water masses caused brief 
signal dropout by completely inundating the antenna support 
insulators (transmitters were protected from load shorts) , 
but moisture remaining on the silicone-treated surfaces was 
not a problem. In fact, one period of successful operation 
was during a very heavy rain squall, in which severe 
drenching and s:plashing were present. The use of short 
antennas mounted only a few inches above the water surface 
is therefore not expected to be a great system problem, from 
this standpoint.. The physical motions of the transmitter 
float and of wa,ve conditions during a number of significant 
test periods wetre recorded on 16-mm motion picture film for 
later study. A.lthough such data cannot be included with this 
report, it was of vaJue in suggesting causes for certain 
propagation fluctuations, and in forming qualitative opinions 
regarding possible future test-float designs. 

In the planning stage of the experiment, it was hoped 
that detailed meteorological data could be measured locally 
at each terminal of the transmission path for each test. This 
later proved to be too monumental an undertaking, complicated 
by the failure of certain sensors to perform as expected. It 
was necessary, therefore, to rely on other publically avail
able regional weather data compiled by Georgia Tech as part 
of their supporting services contract with HDL (DAAG39-70-
0053). This is discussed in section 7. Qualitative weather 
conditions were also recorded by still camera at the off
shore terminal. Three examples illustrate the range of con
ditions encountered (except for wind velocities and wave 
heights). The condition shown in figure 16 was most usually 
encountered, with sky mostly clear overhead and clouds over 
land surfaces and near the horizon. Figure 17 shows a 
typical overcast when general shower activity was forecast. 
A localized, very intense rain squall is shown in figure 18. 
Such squalls usually showed electrical activity which 
slightly affected the background noise in the lowest fre
quency receiver. 
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7. RESULTS AND DISCUSSION 

All three frequencies could be used for conununications 
reliably to 20 nautical miles or more with low transmitter 
power. It is evident from the following data, however, that 
several penalties are incurred by the use of frequencies 
above 140 MHz. For quite different reasons, operation at 
30 MHz and belm>J is also not desirable. Considering all 
factors, a broad reconunendation is made to use frequencies 
·between 50 and 100 MHz, and preferably about 75 MHz. Other 
particulars will be presented. 

Figures 19, 20, and 21 show for 30, 140, and 412 MHz, 
respectively, the received signal strengths at the antenna 
terminals in dB relative to one milliwatt (dBm) , as a 
function of ran9e in nautical miles to the transmitter plat
form. The solid curves are calculated values in accordance 
with Norton 1 on the basis of the real receiving antenna 
conditions, a "standard" atmospheric gradient (no inversion), 
and 10 watts radiated power over a smooth sea. The vertical 
lines represent the spread of observed signal strengths as 
a composite of all valid data for the range in question. 
Since the transmitter outputs differed somewhat from the 
value used in the calculations, the observed data has been 
normalized for 10 watts radiated power in each case. Also 
shown are the equivalent input noise levels of the re
ceiving systems (as discussed in section 5) and the theo
retical propagation for plane earth. 

A better appreciation of the penalty of going to higher 
frequencies can be had by considering figure 22. The 
theoretical curves of the previous three figures are again 
used, but those for 140 and 412 MHz are further normalized 
for the same re.ceiving aperture (49. 2 square meters) as the 
30 MHz receiving antenna. This means that the 140 MHz 
antenna should have 10.9 dB more gain, and the 412 antenna 
11.75 dB more gain, than those actually used, in order to 
extract the same power as the 30 MHz antenna from a given 
field strength. The differences shown on figure 22, there
fore, represent only the effects of propagation at the 
three frequencies. Although normalization could be made for 
any frequency and gain, the separation between curves would 
be unaffected. The theoretical curves shown were calculated 
for vertical A/4 transmitting antennas at zero elevation. 
If one applies, instead, the restraint given in section 3, 

1Norton, K. A., Dec. 1941, The calculation of ground wave 
field intensity over a finitely conducting spherical 
earth, Proc. I.R.E., pp 623-639. 
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namely, a 3- to 4-ft maximum antenna height, it is evident 
that certain improvements may be made in propagation at the 
higher frequencies. For example, a simple co-linear array 
can increase horizontal gain predictably, or a single 
radiating element can be elevated to the desired maximum 
height with resulting height-gain advantage, especially at 
the highest frequency. It is not certain, without furthe1: 
testing, that these theoretical advantages will all remain 
in the immediate presence of various surface wave conditions. 
In any case, the optimum frequency recommendation is un
affected. 

Calculations 1 also showed some interesting facts 
regarding the height-gain properties of the receiving site, 
as tabulated below for a 50-ft eleva·tion: 

30 MHz -1.2 dB 

140 MHZ +2.8 dB 

412 MHZ +18.5 dB 

The height-gain advantage is range·-dependent, but 
these figures apply for the longer ranges. At 30 MHz, a 
greater signal would have been received with the antenna at 
sea level. On the other hand, if the 412 MHz dish had been 
at about sea level, reception during actual test conditions 
would have been marginal beyond 10 naut mi. Presumably, at 
some frequency about median to 30 and 140 MHz, the effect 
of antenna height is inconsequential up to 50 ft or so. 

Signal fading characteristics are an important subject 
for comment. Although it is a temptation to draw con
clusions which cannot be strictly justified from the recorded 
data, the following general tendencies seem to exist: 

(1) Higher frequencies ha'ile a greater fading 
range and a faster fluctuation in level. 

(2) Fading range is not demonstrably a function 
of distance. 

(3) Fading range may be somewhat greater with 
increased sea and wind states. 

1 Norton, K. A., Dec. 1941, The calculation of ground wave 
field intensity over a finitely conducting spherical 
earth, Proc. I.R.E., pp 623-639. 
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(4) Fading at one frequency is essentially un
correlated with fading at other frequencies, with certain 
uncommon excep1:ions. 

(5) Fading may be separated into a slow component 
and a much faster component, more properly called "flutter." 
The two may have different causes. 

(6) At 30 MHz, flutter may be correlated with the 
passage of lonq period (approximately 2 to 4 seconds) co
herent wave fronts, or "swells." Although not determinable 
from present data, flutter at the higher frequencies may be 
the result of similar scatter from appropriately shorter 
period waves ("chop") local to the transmitter, thus ex
plaining in pa:rt the observation of item 2 that such 
variations are not distance-dependent. 

Other than the above, efforts to correlate propagation 
with varying m1~teorological conditions have not been possible. 
In general, atmospheric conditions during the entire series 
of tests were remarkably constant. Figures 19 through 21 
show no significant behavior different from that of a 
standard atmosphere model; no evidence of ducting was 
observed at th<~ frequencies and ranges employed. The 
meteorological data compiled by the Georgia Institute of 
Technology for this time period is given in appendix B, 
which is Attachment II of their final contract report. 
Some ducting tendencies may be seen in the plotted radiosonde 
data (fig. II-1 through II-3, and table II-1 of appendix B), 
but it is not evident for the days and times of valid data. 
Of possible interest is figure II-4 of appendix B, which 
relates required ducting conditions for various frequencies. 
Also included in appendix B are records of air and water 
temperatures, general weather log, and national weather maps 
for the test period. 

An inspection of the spread of data points plotted in 
figures 19, 20, and 21 shows that signal level varies more 
at higher frequencies, but that for a given frequency, the 
variation is not obviously a function of distance. The 
nature of the flutter, and the manner in which it changes 
with frequency, can be observed in figures 23 and 24. The 
data were taken at 10 naut mi under conditions of 10 to 16-
ft seas and mixed chop. Figure 24 shows four instances, 
rarely observed, of signal drop-out due to waves washing 
over the 412 MHz antenna. The 30 MHz signal shows cyclic 
variations which strongly suggest dependence on the larger 
wave components in period, as observed in the motion-picture 
record of that. test. Dependence of flutter at higher fre
quencies on wave action is less obvious, perhaps because of 
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the more random nature of the smaller waves. In these two 
figures, occasional correlation of flutter at all three fre
quencies may be noted, at periods (2 to 4 sec) corresponding 
to the larger ocean waves. In general, however, fading at 
any two frequencies is poorly correlated. 

An analysis of auto and cross-correlation of data ob
tained on 22 September 1970, was made by Georgia Tech, and 
was submitted as Attachment III of -t:heir final contract re
port. This is also reproduced herein as appendix c. 

In contrast to figures 23 and 24, figure 25 is data 
also at 10 naut mi, but on a rela·tively calm day, 10 
September 1970. The 412 MHz transmit·ter was not operable 
at this time. Repetitive swells were about two ft in 
height, and of a period comparable to the 30-MHz variation. 
Although flutter at 30 MHz is reduced, it is interesting 
that 140-MHz flutter is increased and is now strongly 
periodic. It is suggested that this may be the result of 
a well-defined, low-amplitude chop, which is here more 
evident than in the generally more t.urbulent conditions of 
the previous figures. Other calm sea data, also on 10 
September 1970, are shown in figures 26 and 27 for 25 and 
40 .naut mi, respectively. Throughout t.his distance, 
amplitude of long-period swells remained fairly constant. 

An example of anomalous propagation occasionally found 
may be seen in figures 26, 27, and 28 on the 140 MHz channel. 
This is a beat-frequency-like flutter extending over several 
seconds and going through a seeming zero-beat. A possible 
cause is multi-path interference by reflection from aircraft, 
since a major air traffic route crossed the propagation 
path, and the effect was noted only at distances beyond 
line-of-sight. The presence of the effect simultaneously 
on 412 MHz in figure 28 seems to eliminate the possibility 
of a co-channel interfering signal as the cause. The 
phenomena was not observed at 30 MHz. 

Another interesting propagation anomaly is illustrated 
in figure 29. At a propagation range of only 2 naut mi, a 
heavy rain squall, similar to that shown in figure 18, 
passed over the transmitting terminal and included the entire 
propagation path. The upper record shows flutter character
istics at 140 MHz while the entire path was clear. The 
lower record is of the same frequency about 15 minutes 
later when the entire path was through heavy rain. Not 
only was the average path loss increased by about 10 dB, 
but the nature of the flutter was changed and smoothed. 
These conditions tended to remain af·ter the squall moved 
inland and the propagation path became clear. Conclusions 
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cannot be drawn from this one event; the squall changed 
many meteorological conditions locally. Perhaps pertinent 
to the reduced flutter, the heavy rain caused all but the 
1onger-period waves to be dramatically reduced in amplitude, 
although the wind remained brisk. Jl.t. this location, major 
wave amplitudes were judged to be 6 t.o 8 ft, and remained 
about the same during the rain. Unfortunately, before and 
after data at other frequencies were not obtained. 

In order to allow computer analysis of fading data at 
the various frequencies, all transmissions on 22 Sep·tember 
1970, were made without keyed-off periods previously used 
for base-line determination, except for calibration purposes. 
This explains differences in appearance of figures 28 and 29. 
Zero-signal levels for each trace have been added subse
quently. 

In sununary, tests under conditions of limited variability 
showed all frequencies to propagate in a generally pre
dictable manner, assuming a standard atmospheric gradient 
over a 4/3 radius earth. Rapid fading, or flutter, appears 
to be related to wave conditions local to the float-mounted 
transmitting antenna. Consideration of factors such as 
required transmitter power, transmi·tting and :r:·eceiving 
antenna size and gain, receiver equivalent noise level, and 
fading characteristics all lead to a choice of about 75 MHz 
as a preferred frequency for communication out to 20 to 50 
naut mi. 

A recommended system design can be tentatively worked 
out by interpolation from figure 22 and the following 
assumptions: 

Range: 30 naut mi for reliable communication 

Frequency: 75 MHz 

Antennas: A float-mounted A/4 vertical whip, and 
a 4-element Yagi at any elevation up to 50 ft or so. 

Receiver: Equivalent input noise power - 120 dBm 
in a bandwidth of 8 kHz. 

From figure 22, assume the theoret.ical received power at 

75 MHz and a 49.2 m2 antenna area to be -80 dBm. The 4-
element Yagi, with an estimated practical gain of 10 dB over 

isotropic, has an effective area of 12.7 m2 , which is about 
2 

6 dB less than the 49.2 m antenna. .Allowing 6 dB further 
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reduction for "practical" differences between theoretical 
and measured propagation, results in a probable signal 
received of -92 dBm. 

It is now possible to assume a radiated power of one 
watt (instead of the normalized 10-watt value), allow a 
fading range of 10 dB, and still have a received signal 
8 dB above receiver noise. This design would probably be 
useful a large part of the time out to about 50 naut mi. 
With reasonable dynamic properties of the float, antenna 
wash-over 'N'Ould not be a problem except in unusually severe 
weather. 
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APPENDIX A. SCHEMATICS OF TRANSMITTING AND RECEIVING 
EQUIPMENT. 

This appendix contains for record purposes the following 
schematics of transmitting and receiving equipment con
structed by Harry Diamond Laboratories for radio-wave 
propagation measurements over sea water. 

Figure A-1 - Transmitter power supply 

Figure A-2 - 30-MHz transmitter 

Figure A-3 - 140-MHz transmitter 

Figure A-4 - 412-MHz transmitter 

Figure A-5 - 140-MHz receiving converter 

Figure A-6 - 412-MHz receiving converter 
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Figure A-1. Transmitter power supply. 
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L3 = 
L4 = 
Ls = 

NOTE 

Y4 inch Diam. Form, 10 
turns #22 wire, Tap Point 
@ 2.0 turns from bottom. 
6.0 turns #14 wire. 
Form Diam. = 'l1s inch. 
20 turns #22 wire. Form 
Diam. = o/s inch. 
6.0 turns #22 wire. Form 
Diam. = o/s inch. 
6.0 turns #14 wire. Form 

• 3/ • h 
D~am. = ta ~nc . 

All Feedthroughs lOOOpf unless 
otherwise stated. 

30.250 MC 
TRANSMITTER 

Ls = 22 turns #22 wire. 
Form Diam. = % inch. 

L7 = 6.0 turns #14 wire. 
Form Diam. = % inch. 

C1, C3, C4, Cs = ARCO 463 = 
9.0 to 180pf. 

C2 & Cs = 2.2 to 34.0pf. 
C7 = CONSTRUCTED From 2 

Brass Plates and 2 Mica 
Sheets. Size of Mica 
Sheets = 2 Mils Thick, 
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inches wide. Size of 
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inch thick, 2% inches 
long and 1% inches 
wide. 

Figure A-2. 30 MHz transmitter. 
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5
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long, and 1 1/ 2 inches wide. 
Size of Brass Plates -
0.040 inch thick, 2~8 inches 
long and 1~8 inches wide. 

Figure A-3. 140 MHz transmitter. 
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MIXER 

140.25 MHz 

osc 

lOOK 
R21 

SM= SILVER MICA 

+" J:;~ 
EXCEPT AS INDICATED, DECIMAL VALUES OF 

CAPACITANCE ARE IN MICROFARADS (jtF) 

OTHERS ARE IN PICOFARADS lpF OR jijiF); 

RESISTANCES ARE IN OHMS; k•IOOO. 
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BOTTOM VIEW 

/', G2~1 l£.Q.Ql 0 0 

G S D o o 
07,09,010 D S 

08 

Circuit of 
composition. 
ceramic. 

the 2-meter converter.. Resistors are 1/z-watt 
Capacitors, unless otherwise noted, are disk 

CRs, CR7 - 1N914 or equivalent. 
CRe - 9.1-volt, 1-watt Zener 

diode (Motorola HEP-104 or 
equivalent) . 

J4 - BNC or S0-239-type chassis 
connector. 

Js - Phono connector. 
L 14 - 4 turns No. 2 4 enamel 

to occupy 3h inch on J.W. 
Miller 4500-4 iron-slug 
form. Tap 1 turn from 
ground end. 

L1s , L1s , L19 5 turns No. 24 
enamel to occupy 3h inch on 
same-type Miller form as L14• 

L17 , LlB - 15 turns No. 24 
enamel wire, close-wound, 
on J. w. Miller 4500-2 iron
slug form. 

Lzo , I .. 21 - Same as L1~t , but 
no tap. 

L~ - 9 turns No. 30 enamel, 
close-wound, on J.W. Miller 
4500-2 iron-slug form (J. 
W. Miller Co., 19070 Reyes 
Ave., Comp·ton, Cal. 90221; 
write for catalog and 
prices) • 

Q7, Qg, 01o - Junction FET, 
Motorola MPF102 (2N4416 
suitable) • 

Qa - Dual-gate MOSFET, Moto
rola MFE3008 (RCA 3Nl41 
also suitable) • 

RFC4 ·- 8. 2-]lH miniature rf 
choke (James Millen 34300-
8.2) • 

Yz - 50.0 3rd-overtone crystal 
(Inte:rnational Crystal Co. 
type EX). 

Figure A-5. 140 MHz receiving converter. 
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C1, c2, C3 - o.s- to 3-pf. 
ceramic or g·lass trinuner 
(Centralab 829-3). 

c4 I Cs I c12 - 82:0-pf. disk 
ceramic (0.001-1-lf. also 
suitable). 

C 7 , C e , C 9 , C 10 1 C 14 - 0 • 0 01-
"J..lf. feedthrcmgh capacitor 
(Erie 654-017102K. Centra
lab FT-1000 also suitable) • 

Cs - 27-pf. dipped mica. 
C 11 , C 1s - 5-pL dipped mica. 
C1s 1 C1s - 1- to 10-pf. cer-

amic or glass trinuner 
(Centralab 829-10). 

CR1 - U.h.f. mixer diode 
(Sylvania 1N82A). 

CR2 - Silicon signal diode 
(GE 1N4009) . 

J1, J2- Coaxial fitting. 
L1, L2, L3, Le -No. 12 wire, 

2% inches long. Tap L 1 

at 1 and l 1/2 inches, L2 
at % and 1 inch, Ls at 
% and 1% inches, L8 at 
% and 1% inches. 

L4 - No. 26 enamel wound as 
per text on % inch iron
slug form (CTC 1534-2-2, 
slug coded red) . 

Ls, LG -No. 26 enamel wound 
as per text on % inch 
iron-slug form (CTC 1534-
4-2, slug coded white). 

L7 - 4V2 turns No. 16 enamel, 
% inch diam. 1 % inch long. 
Tap at 1 and 2 turns. 

01, 02, Qs, Q4 -See text. 
R1, R2 - 5000-ohm miniature 

control. All other resis-
tors v2 watt or less, 
values as marked. 

R3, R4 -for text reference. 
Y1 - 5th-overtone crystal, 

61.667 MHz (International 
crystal Co.). 

Figure A-6. 412 MHz receiving converter. 
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APPENDIX B. METEOROLOGICAL DATA AND PROPAGATION 
BIBLIOGRAPHY 

(Attachment II of final report on c:ont.ract DAAG39-70-0053, 
17 Feb. 19 71. ) 

The data assembled !lere are provided as partial docu
mentation of the atmospheric propag·ation conditions during 
the series of experiments conducted at Boca Raton, Florida, 
in September 1970. The Bibliography is intended to provide 
a guide to some of the more applicable literature. 

The data consist of twice-daily radiosonde readings 
obtained by the National Weather Service at Miami Inter
national Airport, daily weather summaries (both local and 
Weather Service, and graphs of refractivity data from the 
radiosonde flights. Detailed near-surface data are not 
currently available for the September period; however, 
efforts are still underway to obtain additional information. 

Since the index of refraction of air is primarily a 
function of total pressure, temperature, and partial 
pressure of water vapor in the air, it is convenient to make 
use of an empirical relation for the index of refraction, 
n, in terms of these quantities, in order to investigate the 
effects of refraction on radio propagation. A suitable 
empirical relation is (Reference 26) 

n = 1 + (77.6 -~ + 3.73 X 105 ~2 ) X 10-6 , 
T 

(1) 

where P is the total pressure in millibars, e is the partial 
p:r;essure of water vapor in millibars, and T is the absolute 
temperature in degrees Kelvin. 

Although the second and third ·terms contribute only a 
few hundred parts per million to thE~ refractive index, it is 
the variation of these terms with heights which brings about 
the "bending" of the radio waves. ~rhus, it is useful to 
define a quantity N, the refractivii:y, which is related to 
n by 

N = (n-1) X 10 6 
(2) 

or 

{3) 
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A number of variants to N have been used for various 
practical applieations (Reference 26). One form of modified 
refractive index which has been widely used and is used here 
in Figure II-1 i:hrough II-3 is M, defined as 

M = Nh + 0.048 h (4) 

where Nh is the value of refractivity at any height h in 

feet. When the M-gradient is zero, the ray curvature is 
zero in the fla·t-earth case. This is another way of saying 
that when the N·-gradient is minus 48 units per 1000 feet, 
the ray has the same curvature as the earth. 

Another va:dant which is often used is the B-modifica
tion, where B is defined as 

B = Nh + 0.012 h (5) 

where Nh and h are as defined above. This modification is 

used to illustrate departures from "standard" atmosphere, 
and this is a logical consequence of the four-thirds earth 
radius concept of the standard atmosphere definition. 

The radiosonde data of Table II-1 were reduced to N
units by the use of Equation 3 and tables from the Handbook 
of Chemistry and Physics (Chemical Rubber Corporation, 
Edition 49, 1968) and the Smithsonian Meteorological 
Tables, Sixth Revised Edition, Robert J. List (Publication 
4014, Smithsonian Institution, Washington, D. C.). The 
data are plotted in Figures II-lA, II-2, and II-3 as M
units in order to explore the possibility of ducting levels 
(i.e., vertical lines). The graph in Figure II-4 is repro
duced from Reference 26 and makes use of B-units. The lines 
shown in Figure II-lB are presented as graphical aids to 
the intepretation of. the radiosonde data in the other figures. 
The labels on the lines of Figure II-lB show the effective 
earth radii which would result from M-profiles of the indi
cated slopes. These slopes should be interpreted as showing 
a general trend rather than an actual height dependence of 
M. 

The M-profiles shown in Figures II-lA, II-2, and II-3 
are believed to be generally descriptive of the elevated 
atmospheric conditions which actually exist·ed at the Boca 
Raton Field Sit:e during the measurement period. The surface 
point, however,. probably does not accurately represent the 
surface conditions at the Field Site, since these data were 
taken inland near the Miami airport. Inspection of Figure 
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II-4 shows thai: the region of interest extends to heights of 
several hundred meters; thus, more information is needed to 
actually define the near-surface refractivity. The data in 
Table II-2 are included to provide some information about the 
air-water intexface which may be of value in defining the 
lower region. Reference 26 provides an approach to defining 
the height and strength of the surface evaporation layer 
from knowledge of air-water temperature difference and wind 
speed. Anothe:r possibility would be to refine the surface 
point of the M·-profiles with the aid of the data of Table II-
2. Neither o£ these approaches has been investigated. 
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TABLE II-1. RADIOSONDE DATA FOR SEPTEMBER 1970. (MIAMI, FLA.) 

DATE/TIME HEIGHT PRESSURE DRY BULB DEW POINT DEPRESSION 
(Meters) (mb) TEMP (°C) (OC) (oC) 

3 Sept. 70, 0615 EST 0 1017 27.2 --- 2.2 
155 1000 27.2 --- 4.0 
--- 947 22.4 --- 1.5 
--- 931 22.4 --- 9.0 

1571 850 17.4 --- " " JoV 

3 Sept. 70, 1815 EST 0 1017 28.8 --- 4.9 
150 1000 26.2 --- 4.4 --- 968 23.8 --- 2.2 
--- 948 23.8 --- 9.0 

1563 850 17.6 --- 5.6 

8 Sept. 70, 0615 EST 0 1013 25.0 --- 3.6 
121 1000 26.0 --- 3.0 
--- 937 21.6 --- 0.9 --- 925 21.6 --- 4.9 

1555 850 16.8 --- 3.3 

8 Sept. 70, 1815 EST 0 1013 29.4 --- 4.4 
119 1000 27.0 --- 5.0 --- 949 23.0 --- 1.9 

1535 850 16.8 --- 4.8 

10 Sept. 70, 0615 EST 0 1017 27.8 --- 5.0 
150 1000 26.6 --- 3.2 
-.. - 934 21.2 --- 1.9 

--- 909 21.2 --- 7.0 
1567 850 17.0 --- 5.0 

~ ---- - ----- ---- --~ 

REFRACTIVITY 
(N Units) 

386.7 
365.8 
351.1 
285.4 
1')"7C &.. 
L.IJ•V 

367.7 
354.9 
417.8 
291.2 
272.3 

360.1 
367.7 
"349. 7 
312.2 
285.1 

375.9 
353.7 
349.0 
276.2 

347.8 
351.0 
326.2 
280 .• 5 
262.3 
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0 TABLE II -1. RADIOSONDE DATA FOR SEPTEMBER 1970. (MIAMI, FLA. ) (Continued) 

DATE/TIME HEIGHT PRESSURE DRY BULB DEW POINT DEPRESSION 
(Meters) (mb) TEMP (°C) (OC) (oC) 

10 Sept. 70, 1815 EST 0 1017 29.4 --- 6.0 
150 1000 27.4 --- 4.9 
--- 949 23.0 --- 1.5 
--- 927 21.4 --- 5.6 

1567 850 18.2 --- 5.7 
I 

15 Sept, 70, 0615 EST 0 1015 26.1 23.6 ---
136 1000 26.1 24.4 ---

1551 850 17.2 14.6 ---
15 Sept. 70, 1815 EST 0 1015 25.6 24.0 ---

133 1000 24.7 23.0 ---
430 967 24.5 21.9 ---

1548 850 16.5 14.5 ---
16 Sept. 70, 0615 EST 0 1018 26.7 24.5 ---

I 159 1000 26.5 22.5 I ---
830 925 20.5 17.3 ---

1578"" 850 17.3 10.7 ---
16 Sept. 70, 1815 EST 0 1017 27.8 25.6 ---

157 1000 26.9 23.5 ---
1060 902 20.3 15.7 ---
1576 850 17.7 12.8 ---

17 Sept. 70, 0615 EST 0 1017 26.1 25.1 ---
157 1000 26.6 25.4 ---

1090 899 19.0 18.5 ---
1340 873 17.9 12.5 ---

f. 1569 850 16.5 13.2 ---

-~=~~·- --

REFRACTIVITY 
(N Units) 

347.6 
343.6 
337.1 
299.2 

i 
262.8 

298.5 
386.3 
300.6 

388.0 
378.2 
361.5 I 

301.0 

390.2 

I 371.0 
328.7 
283.2 

396.1 
378.7 
358.9 
292.0 

395 .o 
391.6 
330.5 
295.2 
2~4.8 

i 
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TABLE II-1. RADIOSONDE DATA FOR SEP'rEMBER 1970. (MIAMI, FLA.) (Continued) 

DATE/TIME HEIGHT PRESSURE DRY BULB DEW POINT DEPRESSION 
(Meters) (mb) TEMP (°C) (OC) (oC) 

10 Sept. 70, 1815 EST 0 1017 29.4 --- 6.0 
150 1000 27.4 --- 4.9 
--- 949 23.0 --- 1.5 
==:::; 927 21.4 .. 5.6 

1567 850 18.2 --- 5.7 
I 

15 Sept. 70, 0615 EST 0 1015 26.1 23.6 ---
136 1000 26.1 24.4 ---

1551 850 17.2 14.6 ---
15 Sept. 70, 1815 EST 0 1015 25.6 24.0 ---

133 1000 24.7 23.0 ---
430 967 24.5 21.9 ---

1548 850 16.5 14.5 ---
16 Sept. 70, 0615 EST 0 1018 26.7 24.5 ---

159 1000 26.5 22.5 ---
830 925 20.5 17.3 ---

1578• 850 17.3 10.7 ---
16 Sept. 70, 1815 EST 0 1017 27.8 25.6 ---

157 1000 26.9 23.5 ---
1060 902 20.3 15.7 ---
1576 850 17.7 12.8 ---

17 Sept. 70, 0615 EST 0 1017 26.1 25.1 ---
157 1000 26.6 25.4 ---

1090 899 19.0 18.5 ---
1340 873 17.9 12.5 ---
1569 850 16.5 13.2 ---

........ ---- ----------------~------

REFRACTIVITY 
(N Units) 

347.6 
343.6 
337.1 
299.2 
262.8 

298.5 
386.3 
300.6 

388.0 
378.2 
361.5 
301.0 

390.2 
371.0 
328.7 
283.2 

396.1 
378.7 
358.9 
292.0 

395 .o 
391.6 
330.5 
295.2 
294.8 

- - -------~----------~--
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TABLE II-1. RADIOSONDE DATA FOR SEPTEMBER 1970. (MIAMI, FLA.) (Continued) 

DATE/TIME HEIGHT PRESSURE DRY BULB DEW POINT DEPRESSION 
(Meters) (mb) TEMP (°C) (OC) (oC) 

22 Sept. 70, 1815 EST 0 1014 28.9 23.3 ---
123 1000 26.8 24.5 ---
790 927 21.5 21.3 ---

1538 850 17.5 15.4 ---
23 Sept. 70, 0615 EST 0 1014 25.0 24.5 ---

129 1000 26.6 23.6 ---
700 938 20.5 19.5 ---

1080 898 20.0 12.2 ---
1545 850 17.7 6.0 ---

I 
I 

REFRACTIVITY 
(N Units) 

376.5 
385.5 
351.5 
303.3 

392.2 
379.2 
345.1 
341.8 
266.4 
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DATE 

2 Sept. 

3 Sept. 

4 Sept. 

7 Sept. 

8 Sept. 

9 Sept. 

10 Sept. 

ll Sept. 

15 Sept. 

16 Sept. 

1'7 Sept. 

21 Sept. 

22 Sept. 

23 Sept. 

TABLE II-2. AIR-WATER TEMPERATURES 
FOR SELECTED DAYS IN 
SEPTEl-ffiER 1970 

AIR TEMPERATURE (oF) 
Min. Max. Avg. 

81 86 84 

82 87 85 

80 88 84 

81 87 84 

79 88 84 

79 86 83 

81 87 84 

80 86 83 

73 83 78 

80 85 83 

73 85 79 

73 84 79 

74 85 80 

79 85 82 

*Measured at 3 P.M. EST. 

SURF* 
TEMPERATURE tF) 

88 

88 

88 

87 

89 

88 

88 

90 

85 

85 

85 

85 

85 

85 

73 



Bibliography of Propagation Papers 

1. DuCastal, F. - Tropospheric Ra.diowave Propagation Beyol'_l:d 
the Horizon, Pergamon Press, New York (1966). 

2. Norton, K. A. - The calculation of ground wave field 
intensity over a finitely conducting spherical earth. 
Proc. I.R.E., 29, 623-639, 1941. 

3. Wickizer, G. s., Braaten, A.M. -Propagation studies on 
45, 474 and 2800 Me, within and beyond the radio horizon. 
Proc. I.R.E., 35, 670-679, 1947. 

4. Rocco, M. D., Smyth, J. B. -Diffraction of HF radio
waves around the earth. Proc. I.R.E., 35, 891-905, 1947. 

5. Bullington, K. - Radio propagation of fre.quencies above 
30 Me. Proc. I.R.E., 35, 1112-1136, 1947. 

6. Wainich, A. H. - Ultrashort wave propagation beyond the 
horizon. Proc. I.R.E., 35, 1334-1338, 1947. 

7. Bullington, K. -Propagation of UHF and SHF waves beyond 
the horizon. Proc. I.R.E., 38, 1221-1222, 1950. 

8. Megaw, E. c. s. - The scattering of electromagnetic waves 
by atmospheric turbulence. Nature, London, 166, 1100-
1104, 1950. 

9. Saxton, J. A. - The propagation of metre radio waves 
beyond the horizon. Proc. I.E.E., III, 98, 360-378, 1951. 

10. Albright, w. G., Jordan, E. c., 'roman, K. - Met.eorological 
effects on VHF propagation. Trans. I.R.E., AP, 20-30, 
1952. 

11. Feinstein, J. -The role of partial reflection in tropo
spheric propagation beyond the horizon. Trans. I.R.E., 
AP, 2-8, 1952; 101-111, 1952. 

12. Spencer, c. w. - Radiowave propagation of 89 Me in re
lation to synoptic conditions. Met. Mag., 81, 206-216, 
1952. 

13. Bullington, K. - Radio transmission beyond the horizon 
in the 40-4000 Me band. Proc. I.R.E., 41, 132-135, 1953, 

74 



14. Randall, D. L. - A study of the meteorological effects 
on radio propagation at 93.6 Me between Richmond, Virg., 
and Washington, D.C. Bull. Am. Met. Soc., 35, 56-59. 

15. Saxton, J .. A. - Basic ground wave propagation charac
teristics in the frequency band 50-800 Mc/s. Proc. 
I.E.E., III, 101, 211-214, 1954. 

16. Bean, B. R., Meaney, F. M. -Some applications of the 
monthly median refractivity gradient in tropospheric 
propagation. Proc. I.R.E., 43, 1419-1431, 1955. 

17. Proceedin9s of I.R.E., Special issue on scattering 
propagation, 1955. 

18. Chisholm, J. H. - Progress of tropospheric propagation 
research related to communication beyond the horizon. 
Trans. I.R.E., cs, 6-16, 1956. 

19. Bullington, K. - Radio propagation fundamentals. Bell 
Syst. Techn. J., 36, 593-626, 1957. 

20. Rowden, R .. A., Stark, J. W. -Long distance propagation 
at 94.35 Hc/s over the North Sea. Proc. I.E.E., B 104, 
210-212, 1957. 

21. Dinger, H .. E., Garner, W. E., Hamilton, D. H., Teachman, 
A. E. - Investigation of long distance over-water 
tropospheric propagation at 400 Me. Proc. I.R.E., 46, 
1401-1410, 1958. 

22. Ames, L. 1~., Martin, E. J., Rogers, T. F.- Some 
characteristics of persistant VHF radiowave field 
strengths far beyond the radio horizon. Proc. I.R.E., 
47, 769-777, 1959. 

23. Stiles, K .. P. - Tropospheric scatter path loss test 
Florida-Bahamas. Trans. I.R.E., CS 7, 205-208, 1959. 

24. Millington, G. - The concept of equivalent radius of the 
earth in tropospheric propagation. Marconi Rev., 20, 
79-93, 19:>7. 

25. Booker, H .. G., Walkinshaw, W. - The mode. theory of 
tropospheric refraction and its relation to wave guides 
and diffraction. In Meteorological Factors in Radio 
Wave Propagation, Phys. Soc., London, 127-168, 1946. 

75 



26. Moreland, W. B. - Estimating meteorological effects 
on radar propagation. Technical Report 183, Volume I, 
Air Weather Service (MATS), United States Air Force, 1965. 

76 



WEATHER 

DATA SUMMARIES 

FOR SELECTED DAYS 

IN SEPTEMBER 1970 

77 



h'EA'i'l!ER LOG FOR I>'!EK QP RV6V$T 30,1970 

TUES T ;;EQ ! -
DAY SUN MO!l THURS FRI SAT 

... 
t-:'ind Sneed 22'"Ni! I&" EN£ 8ENI': 1Nri 9&AIIf' 3WNW hNW 

and olr. . 

8:00 Sky CLI< P.c. P.C. P.C. P.C. 
A!1 --c---

Precip9 NoN IS NtJNt! Nbd& N•w<f N.:>fU 
--. .,..,_,----

I Wind S::~ced 
22€ JI.N£ //) l!cf '( !fNIE S£N£i 6£ G.l'llv and ol.r. 

r------- t-- - _:_ 
12:00 Sky P.c. P.f!.. I C .. R P.e. P.C.. NOON 

Pi'ecip_~ NoN I! NoNt N•Mfl! NoNE N6Nt 

Kind Speed 
~IE 'if lONE - _li€N€ 12-E ,_. e II S€ and D:i.r. 

5:00 Sky P.e. CL,e P.c. P.l!.. Cww PM. --
Precip. N•NE NoNe· Nt>NI! NeM!e lti•N£ 

Wind Sj:eed 
and Dir .. 

~-=±----
I Sky 

t-----.-
Precip. 

:;I I 
Past 24 hour .oo .oo .o;l Rainfall .. .oo 

L.... ' -

-r-
DAY SON MON TllES WED THURS FRI SAT 

Wind Speed ' ~Witll2 WNW /.WNW {)JII .:<W "iNW and Dir~ 

8:00. 
Sky P.c. f!CJ. I'.C. P.C. 

~ AM 

Precip. NaN I! 11/•N£ NoNE NoN£ 

Wind Speed u I ~NE HNE loENE flt!NE /tJ Ill([ and Dir~ 
--12:00 

NOON 
Sky CLH P.e. CLP. Cu:~\' 

Precir. NoA/1! N~N£ N•Ne NaN If 

Wind Speed 
II, E ~4E /;l..eNE i<> sse ;J.3tNE 14 NIVT: and'Oir~. 

5:00 Sky P.c. ('? t.l><l . P.e. /?('. PM 

Precip. . Nt>NI! NciVf N,.,.IIF NoNE 

Wind Speed I and Dlr. I 
Sky I 

Precip. . -Past 24 hour .oo .co .o~ • tUJ Rainfall -
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6:00 
. l\11 

5:00 
PM 

WEATHER LOG FOR WEEK OF S£Pr£M'k<£R 13,1970 

. DAY S~"N 

Wind Speed I · 
and Di.r. 

Sky 

Precip. I 
l>ind Soeed 

and oir. 

Sky 

I Precip. 

!-ION TUES WED THURS 

20f:N£ t&NE 

Ct.!> I' 

~tind Soeed 
1 and Dlr. 

Sky---~---4--~~----~----+---~-+---~ __ ,--~ 

Precip. 

Past 24 hour 
Rainfall 

. 

.7:1. 

. I 

.oc .oo .I(. 

WEATHER LOG FOR wt:Elt OF .$€fl~M4E!t.:lO,I'/7D 

.. 

. 

DAY SUN MON T\lES WED TRURS FRI 

Wir.d Speed lcNE J6,11E lse and Dir. 

8:00 Sky C..~>r P.C. P.fY. AM 

Precip-. NoN~ N01o1t. "'""-
Wind Speed 9£ /?.E l':l£N£! and.Dir. . 

12:00 Sky C'LI>Y. P.C. P.C'. 
NOON. -. . 

Preci.p. NoN£ /{oN~ 
I 

}/t>Nf l . 

Wind Speed de 
' . 

and t1ir. 16 . . 

5:00 
Sk~• CL~I! P.C. PM· 

Preclp .. NoNE NoNE 

Wind Speed 
and Dir. 

~----,--. 

Skl' 

. Prec;Lp • 

Past 24 hClur 
Rainfal:l . .(I 0 .(10 

SAT 

. 

. 

. 
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0 

~ 
SMALL BOAT: Atlantic 

coastal watrrs - easterly 
winds ·15 knots with seas 4 
to 5 feet, both decreasing. 
Inland waters choppy but 
dccr~asing. Keys south· 
ward . thr(Jugh Florida 
Straiis - easterly winds 
IS··knots with seas .4 to 5 
feet. briefly higher ncar 
showers. Gulf coast -
ea,t winds 10 to 15 knots 
and seas 2 to 3 feet north; 
ea~tcrly winds 15 knots· 
.and •cas 3 to' 4 feet south 
portion. 

MID0l2 WHT COAST ANI> NAPlES 
ARe•s: F·Ur through tornQrrow with 
' '-l•i1! tr:.,nce·cl attern~n shcot~cn. 
AttN;:oon hhl'l\ in tM mi-1 ~-'~. Lo....,s 
In t~e 7os. E-'o:'crly -.inds TO m.P.h. 
bcct:mor:tJ v•HdOlt tomorrow. R•itl 
pro~uii+IY 20 per cent. 

UKE OKEECH08EE AND INDIAN 
MIVi::R - 6RlVARO ARI:AS: fftif 
fhr~qh tomorto'N w•tlt 1 s'h1hl chance 
cr Gf!erncon sho~ers. Ho9hS in tht 

:~ct}01'0~ :ri}~~ ~!;n ,y;~!~ab,ft~~er~~ 
per cent. 

IROWARD- ,_LM BEAC" AND ktYS 
AREAS: f,tlf 10 Dottily ctc:ud"f lh+OI.Ilh 
lO"'•Orrr..N w•lh a ~li!Jf)t Ctlunt(! ot at· 
ttn .. ,~n !.t\c.,..rrs. Hi•t'l!. n~ .. ,. 90. Lows 
In ll·e hi91l J:l$. r;.,!.t(rlv winds IG to 
20 m.o,t>. R.lin o~:.~.lb:l,ft 20 per c:enl, 
lO per cent In the Kcyt., 

FLORIDA: Mo•,lly f.llil" e•C<'PI IO•'.tl si'IOW• 
en t"Cire.ne sou!h portion· ~tnd K"en. 
.. i;tll OS to 9S; lOW$ ne.lr dO ${11Jih, 
10$ et)cwht'l'e. E~~:t~n(,••d outlook 
tt.revon F rict.,v: ~c1rlly c.loudv w1lh " 
tew '~"O'Ntr\ o\ltr int.o;orior of s.outh •ncs 
lilllt 1emperatvro ct .. !lrlUt. 

I'LORIDA EXTENDED OUTI.OOKr 
Tflur~daV thr04Joh SATurd,W; P11rt1V 
clcuc:v witt\ a tew $hOWN~ Interior 
tectoont Thur~ay and· 011er extreme 
south portitns frld~ty and s~turday. 

No imoor1&nt 1emoerature chaMes.. 
Afterr.oon hlDhl II 10 9$. Lo'MS mainlY 
In lht 101. 

Rains Bring Flash Flood Threat to Mid-South 
Heavy rains and high 

winds accompanied a few 
thunderstorms across the 
nation. Much of the heavl· 
est rains were conccntrat· 
cd in the middle Mississip· 

pi Valley and along t"he 
Ohio River. In portions of 
Missouri · and ·Kentucky 
flash flooding was predict· 
cd because of the rain. 
The southern Plains also 

were hit with heavy thun· 
derstorms' Fort Worth, 
Tex., was swamped with 
more than two Inches of 
rain In one hour. A funnel 
cloud was observed north· 

FOREC~ST WEATHER MAP FOR TUES. A.M. SEPT. 1 , 1970 

Sunrise Today 

Sunset Today 

7•01 Phases of the Moon • T d • a.m."''' ou. r.o~~ L-t•.\Ou. Nt... l\IoonrJ&O o ay 

. 7:40 p.m.IJ D (Ill Moonset Today 
iool. I $toot. 15 $eo!. 22 Aut. 31 

7:33a.nl. 

8:06p.m. 

east of Beaumont. Tex. 
But the windiest condi· 
t Ion s during· thunder· 
storms were recorded at 
scattered cities in · the 
mountains of the West. 

·Wirills of 52 miles an hour 
ripped through Prescott. 
Ariz.. and a ~0-mlle-an• 

hour wind was recorded ill 
Livingston, Mont. 

Local, National, World 

MlomiAimrt 

FLORIDA 
Altiillchlcoll t1 7'1 
Ctewistcn to 76 
DaYtona Bch. to 71 
Ft. Lautt. " 16 
Ft. Mf"yera " 7S 
Ciinos.vm; 95 70 
Hcme~ltiid It 74 
Islamorada 9t 71 
Jacl<senville tO 7t 
~"'' ...... ~~; ;, ;~ 
L.rkcl;:mcf 91 71 
Noap!cl 14 74 
OcalA iS 7J 
Ptnucota If 14 
~;!!;~ati;:; :: ft s 
w. P. Bch. at 81 

sotml 
Astietiille 90 10 
Atl.lnta ts 71 
thrmingnam 12 41 
Chartesttn t6 71 
C:IMiolft fS 7t 
J'ton, Mist, t2 .a 
Lillie Rock t2 7C 
Loulsvilht 14 77 
Men1phis 12 72 
New Orleans Of 74 
R.tltlgh l2 71 
"'i<hmond H 11 

EAST 
Alban'/, N.Y. 7l '2 
1\oston 10 41 
IIUfflfO •1 17 
NewYorJc 1t 73 
Phi1Jdelphla 11 70 
PillsbVt'9h 71 6l 
W.uhintlort tl JG 

Temperatures 
GREAn:It MlAMI 

H L Prccl~ 
II II .ec Mf•miBtlch 

'H Lrn<ll> 
ll6 Ill ••• 

MIDWEST Cwttthettta 71 
ChiU!ID "" 

.OWl in ., 
,.. Gtntt~a 71 

(IO(II'nJfl u 15 ••· hG"IS l(tnfl ... ClevcltJnd " 61 ••• Lbbon &t 
Columbus " ., .12 Mdr~ t2 
o~s Moines i2 40 .... Mollta llO 

••• , Oc!r•;r 76 se .... M,1JI'\UI 1S .07 Dulut~ 74 u ••• Mo,.c:ow u 
••• lndlim.:~polfl 61'71 ••• NcwDtlhJ ~ ••. Kinsuc:,ty t2 71 ::: l ~~;: ~i t MiiW.11Ukttl M .;, .. 

Mpi!.,•St.P. u so ... ,.,,, u 
Omothl .. $1 .... Rome , 
St. Louis .. 71 ••• S..i90ft II! 

WEST Soh a 11 
lstocklltlm n 

7ii I t~~~ur~~qut :: :: 
SYC:r.ty •• ::: T~l AVIY .. I erown,villt •s 10 ··· ~!~rs

0 79 
D~ll'ICt .. Sl !6 

• · · Ft. Worth 92 1l z. ~~ I -:;:~::. 7l 

:::I~=~~:~... tft :: n 
... 

PA.''f AMERICAN ; :: I ~t~.~t1f;es :~ :; ... 
Phottmc lOt 111 '" Au~tulce 110 
Sollt L. City 92 " 

•·· larbolCICII " Soln Ant01110 fS 7& ••• &trm4o1d• .. 
Sin Oicqo ,, 44 ""' 80ifOI• .. 

• • · s. Francisco t& Sl ... (uli•uu' .. 
:t7 Sttllle U 60 '" Hev.tn~J ae 

••• Ht:rmnslfla 1!0 
FOREIGN Kin!t\IOn 91) 

Los.Mochia 1111 
.44 City lUsh Mautt•" fl 
.04 Aberdeen U MuicoCitt n ... Aml!crd•m 12 Monltrrov .. 
.07 AUHml 79 Ni!.UUI 84 
.tt lirminfhlm 64 s~n Ju"' P.l't, " .14 Cairo 18 Sf.Killl 111 .a c.auDIAftca J1 Vtra CIV& 81 
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.,~ 
SMALL BOATS: Inland wa· 

tcrs along tl\e southeast 
Florida cuusl .including 
Biscayne and Florida bays 
- ca>terly winds 10·15 
knots with 11 light to mod· 
crate chop on the waters. 
Over the Guif conslal wa· 
t.-rs - easterly winds I 0 
knots, mOving . . onshore 
durin:; the aftt·rnoon. Seas 
2-3 feel. Over the Atlantic 
co;ostal waters from Cape 
Kennedy to Jupiter l.ight 
- \'ariablc mnstly east 
winds tO knots with seas 
:!·3 l.:et. 

MIDDLE Wesr coAST AND BREVARD 
AREAS -· Gcn.!'ro'JIIV · t.air throo.~uh 
'fnu•'>dav wiltl " 'h""'~ ot showers. 
L.ow 1G to 7S. Affcrnuotl highs 90 to 91. 
veriable Winds lO m.p.h. 

NAPLES ANO LAKE OKEECHORI!E 
AREA$ - Gem.•rally fair lhrOU'ilh 
1 nv· :>f'l<l'l Ywilh • :tli•JIIf Ch•tlte ol al• 
ter 1100n :.howt:rs. Low in the mid 70,, 
Aft,.rnool'l tt,:,h~ f3 to tS. l'/lo~uv rast 
YwmcJs 10 m.p.h. Rain prOb.lbtlih' 20 
Pet cent. 

.ROWARD, ,A\.M 6EACH AND KEYS 
.. AREAS - P.UII'I clOudy tt'lrouah 

lhur~ddy wi!n c1 ch.ln·;e of shower$, 
lo.,... 7S to 80. Aflrrnoon toi~h' IS to 90. 
£,,)tcr1y winch 10 tG IS m.p.h, Rain 
ptobi'lbtlity )0 J~er CCIU, 

,LORIDA .- Grntr.liiY Mir, with 1 few 
$hOWt'rS In l!'le ('xlreme !.tlUihern POt'• 
tio.n lnd allernoo ... 'hoNer" in tne t•· 
•rcmt' norulern "orlicn. H.r1;,:; In lht 
,.,~ iA lhe north #It~ 1~ 9S In tt.e 
Sf'lul'\. N;ttht IOo'.'$ 6S·7S IIMih liM near 
50 ollonv lht soullofll~l tO.:Jlt •nd 
Keys. 

PLORIOA: EXTENDED OUTLOOK -
Frt~ay thr~!Jh Svf\dly:. Par:ty clnudy 
Wilh WidCIV SC .. rtered molinly aftl'f• 
noon. •nd tv~ninv fl'lundtr$hoWers. Af· 
ltrnoon· hivhs 84 to 9.5. Ovtrnitht IVMI 
mtmfy In the 70s. 

Some Cooling Expected Over Much of Nation 
Scattered thundershow· 

ers rumbled this afternoon 
In all but the Pacific; Coast 
states and· in the north· 
eastern quarter of the na· 
tion and some of these. 

storms were severe. Tem· 
peratures were high over 
m u c h of the United 
States, particularly in the 
northern Plains region and 

the Southwest. Cooler 
temperatures prevailed In 
the Northeast. The nation· 
at weather forecast: Cool 
weather will continue In 

Sunset Today 

Sunt;et Today 

, Phases of the Moon • T .• 7:39 )'•"'•'into ... ,.... , .. ,o,. N•• ~loonrase Quay 8:23 a.m~ 

8:33p.m. 7:·10 p.m.IJ D (lllli\l!,on~et Totlay 
!tot. I kot. u Scot. :n Aut. 31 

the northeastern states 
and In the Pacific North· 
west, and cooler air Is 
likely from the northern 
Plains to the southern pia· 

teau region. Fair skies will 
be the · rule, but some 
thundershowers will be 
scattered from the Appa• 
lachians to the Rockies. 

Loeal, National, World 

Cttal Galtles 
ltUif"i Aii'Hft 
Milmf lcHh 

f'LORIDA 
Alt~tachketa " n 
Ctfwlston tt 74 
CkWi\IOn tl 74 
Davto11a Belt t4 Jt 
Ft. LiUd, ft 16 
.Ft. Mvers tt H 
Gainesville tJ 7t 
Homestud ft 7J 
blamoract t1 71 
JackHhvllle tS 71 
tcew-wut 17 17 
Lakeland " 7.2 
NIPifJ tS 74 
ocal• t1 71 
Orl•ndo ts 71 
P•nwcoll tl JS 
S.t~lSOtoli t4 71 
Sl. Pel~. tl 7t 
Tall•h•ssn ts n 
T•mp• t4 tt 
Ytro Beacll t1 n 
W.P. lch II .11 

soul'n 
Asheville 17 u 
At~nfl t3 1) 
llirmin'Jham t1 71 
Chtltltston· · tJ 71 
Chulollt to 7S 
little Rotk f7 71 
New OrleaM 17 72 
lltalti•h 14 61 
Rl<ltmoft4 14 61 

EAST 
Altlny,N.Y. ,.. H 
...... 71 Sl 

Temperatures 
GREATER Ml.UD 

H I. Prt<IP 
17 71 It Ntrlft. Mllml ltiCft :r~= ., 10 J7 huth MllmJ 

:i< 

H 71 II 

&uUalo 1t 51 
fl!ew York 7$ 17 
Phihldetrhia 14 st 
P•tt~burth n 47 
Washilttton " M 

lltlDWEST 

:iiI ~r~~rn~.n .... 
., 6J 
71 42 
74 Sl .. ., Clevcrantl 

Columbus 
Ott. MoinOI 
Oct roil 
Dutull1 
tndil!napofls 
Kan~.n .Cil'f 
MiiWoliJ'cC'e 

.. ,Mols.·SI.P. 
•.. Omaha 
: ... St.Louis 

" 4J ,.~ 

n " tt 7S 
71 " 7t 56 .. " .. " 

l 
WEST 

BiJntlrclc tf SS 
''' lrOWftSWilft fS 71 
· Denver fO i4 
'.' I Fl. WC'Irlh 12. 12 

: i ~=~:.. l:t ;: 
. ''I ~:~.~Cif;'! r, ;; 
'• • ' Phoenix '" 11 

.. ·~~:~ ~nfo'nT. :: ;1 
' Stn Ditto ll fl 
. •• s. Fr•ncisce " n 
... linllto ., .. 

FOREIGN 
CitY llltll 
A\Jf'rdttll 61 
Avckt•nd Sf 
aertin J1 
litmin~hlnt 6t 
c.-, .. be.-nca 7t 
coocMatta 61 

·Dublin 61 
.. .

1

-Gtneva. n 
•••. "'",. Kone 14 
,,, Lisbt'n tt 
.... 

1 
Lond·o" 61 

• M.tdrtd ;a 
. Miln•t.a JJ 

:~ ( ~g!,c~~rttl :f 
:::,~f: II· •.. p;.r;s .,a 
••• R-ome tt 
.•• S,1i1on n 

sott.a ... 

I stocktoolm 'Jt 
TtlAviw .. 

I 
TtiCYI IJ 

··• W•'t$.1W n 
'i4 . PAN AMERICAN 

~ :f I ~~~~~~ : 
... , HHmO~il.. IS 
••. ICm~>~t.on " 
, . \.tn. NOCI~II II 
... Mat.l11.1.1'1 91 
... l·,.,elltco '. tty ,., . . .Monlen:t'f M 
•.. · ,..nau , 1 
... Stll:ittt· ts 
• .• VtriCrtll 0 
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Rains Causing· Flooding in Texas, Oklahoma 

l 
I 
I 

Sl\1/\1.1. BOATS: Over the 
Atlantic coastal waters 
from Jupiter Light to Key 
Largo and eastward thru 
the wcstPrn Bahamas -
easterly winds I 0 to occa· 
sionally 15 knots with seas 
2·3 feet. Inland waters 
along the southcastC?rn 
Florida coast including 
Biscayne and Florala hays 
-easterly winds 10 toot·· 
~;l:,ion<tlly l.'i knots during 
the afternoon. \Vatl'rs wiil 
h,\\''! only a light rhop. 
0\'cr the' gulf coa!\tal wa~ 
tcrs north of fiMida !lay 
t~~ Ccd.tr KC'y - variJhle 
winch l 0 knots bet'oming 
on..;htH·e t~uring the after~ 

1ioon S.:·as 2 feet. 
J !\AlDOL F. WEST COAH AND NAPLES I ~~~~!= b~t~:.'!~~~rt:.,',~~~ ~~,~~,,~tt;~: 
~ i'!(>Or. ::.unve-r~hower. i,.(lw !vn;qhj in 

~ ~~:.ri:t;;~. :,~~~~··;~ 11m ~~h:~ ~~~t/''me9:; 

I 
fh•;n.~l'r ~;\;;:....,-:ro:.. R <I H) !JrOodbllity JO 
per ~('~>L 

LAl<;:: OXE:f:(;~OSEE AND INDIAN 
RIVER B~E:'IA:<~ AREAS: G<.'IH'UI!Iy 

• '"'' ~~~fi"/IJ(ji'l lOfi'IOrrc.N' with bnfy R 

I 
S!t'}lli <'lM~t:~ t;ll ~hCiNt~fS, lOW l¢tli'lhf 
'J1 IO ]f,, !dlo~rr.<"lOI\ h"J'l~ In !hi' !nW 
9~· .. Vd~t.lh!c Wt:o(ll\ lu Ill.!} n. bCCO')In• 
ifl<.: <"<~'.!('~ !V irl lhc, .sltc1 noon, kilin 
ror.~:-.•n i•lY 7:1 PC~ (('n) 

· 3ROWARD PALM 1}1::~\CH MW l<!!'($ 

I AR~AS: ,C:,,, tly t;nu;l' ftl:flv'!:"l !<Jrn<; · 
fO'h wd11 ,,nty ~ (/'. lo(t' ol .r1 ~1\I'IWi'r. 

low 1~•'·9''1 1!; lo 80. A!t('f!1(;Cl'l :, rd s. 
Mf'c\f 'iiJ. £:,'1\!Crly win<l<, Hi IO O((o'l• 

I 5i'>:toll:y IS r'ol.p II, R.>in pro:•bllily J0 
per 'enl. 

fLORIDA: Gt"ntr~tlv fllir, wilh 4 C:l'lc\11C:e 
of 611cr'"~Oil li'"h.Jndenho .... er:.. H,-..,~ 110· 

I 96. L.ows. "' ''i:.~l mu•nl'{ in lne 7Gr., 
nc<~r 81> in tt.e sovlhern P-"'t of !he 
st~!f'. 

Fi..ORIOA EX7ENO£"!) OUTlOOK: S.i'f· 
urany tnroug-t. Mend~-;: P~~rl/y cloudy 
w;ftt Wtd~ly HlliiCrtd m .. llrl-; ai!U· 
l"liHHI o~~rrd t..,rning thrmdN~howprs. At· 
i~rncon n;t.l'ls !8 10 tS, Overnioht IPW! 
fi'llutll\f In the ~~. 

Locally heavy rain in 
eastern Texas and sout!1· 
eastern Oklahoma caused 
many rivers and streams 
to overflow. Three to 
seven inches of rain fell in 

the last 2•1·36 hours b 
many parts of the regi0n. 
Scattered showers and lo· 
cally heavy thundershow
ers also occurred from 
Minnesota and eastern 

South Dakota to Louisi· 
ana, and in the northern 
G rca t Lakes and the 
Southeast. The weather 
remained sunny. warm 
and dry from the high 

-·--------------, 
1970 

Sunrise Today 

Sunset Today 

7 ·02 
11 

m Pha:.l!s. ol the Moon 

7 :~8 p:m.'IJ 0 ~l.wnri"' To<lny 

~~;,o,toel Today 

~..~. "l <-"' 
:;>:t.") ~un. 

9:0;) jJ.I:!, 

, , !ef.IL e 5e~f. IS SeSJt. 22 S~ct. to 

Plains to the jnterior sec .. 
tions of the Pacific statrs. 
A large cool air system 
also brought and plea"mt 
conditions to the North· 
cast. The national fore· 

cast: Sunnv weather is In 
store for .~uch of the na· 
tion. Scattered mainly af· 
tcrnoon thundershowers 
are expected from th~ 

Gulf to Michigan, 

Local, National, World 

CorA! Gable~ 
Mi~miA•rl'ort 

Miami Beach 

FLORIDA 
Apa!.,chicota tO 73 
C!c-·.-~i!.lon "~ 74 
Clew,~lon 90. 74 
Daytona Bell '14 1(} 
Fl. LOIUd, 90 76 
Fl. Myers 91 74 
G•lincsvi111} 9S 70 
Homestead 90 71 
!Siamorad 'II 78 
J,,ck~('lnvillfi I.H 7S 
KC'I'WCsl 87 17 
L~k('land 91 72 
N;tp!cs 95 74 
Octtla 97 70 
Or!.mtlo 95 70 
Pen~., cola 91 15 
Sar;>soia 

'" 11 S!. f'c1c. u 78 
Y>ll!.1lus~ec u 63 
!M•lpil 

~· '' Vc;o R4.!.lr.l1 9~ 72 
W.P. B>:h 88 !/.1 

SOUTH 
A<.i~_..,.·:;t: 117 ;::& 
,";1!;>!116 n 73 
O•rmir;rh<~r<l t: 10 
Ch;~r\c~ron ~) 7!! 
c~~ ,,!en~: 90 n 
Lilt:e ~cck '/1 7l 
~C\., O:-;c.1r.i !!~ ]'; 
R;;:(·if)'l ~4 !/! 
Rl~hmum:! $<\ .u 

EAST 
Alb;my, N.Y. 70 :iO 
8oMr.:A 1'3 fa$ 

Temperatures 
GREATER MIAMI 

H L Prcc;lp 
u 71 ,. 
sr ao 1.1 

Norlll Mi!MI auch 
SoulhMfo~ml 

M l Pnclp 
93. ,. ... 
1'0 74 .IS 

&t. 17 .11 

tluH.:lln 7tl $1 
New York 7S S7 
J."'lllliidcl;!!•l.a H 59 
Pilhl"lurqh 7l 47 
I,'!~~I:!!!'.!!O~ 1t H 

... 1\l!DWE.ST 

'"I FOREIGN ··· cnv Hl1h 
'•• Aberdeen ,n 
•·· Aucl<!.lnd SJ 
"·~Berlin 71 

Smn•nlJhilM 61 
(,n;oblanca 79 

:04 ClliC.i!'"lO i'O 6l 
... Cmc:r,rn.l11 U U 
.19 ClcveJ.:,nd 70 42 

Columt>IJS 74 Sl 
••• Oe~ MOII"l'!S 89 {,7 

Dctro1t 7& 43 
Du!ulh 7S o44 
ln!l .. Hli"lf)Oiis 92 6t 
Kan$.tS Crty 9S 7S 
Md••~t~IMC'Q 71 46 
Mltl~.-~1. P. 71 56 
Om;,ha 94 66 
St. Louis IJ& Ot 

M 1 WEST 

Cooenholfltft 41 
Dubhl'l 61 
C.C!H~'Iil 1J 
Hon9 t<on1 14 
L1:>bon 01 
Lendon 6! 
l/l;)dttd •• 

:03 M•ul•l.t , 
Mo~tOW 66 
NP.oY Delhi t1 

... ~~~: !~ 
P.H•S 6ol 

... Rome 71 
5A•!It:l1 12 
5oha 61 
Slotl<holm 71 

Arhu.:ovr~quc 

l'l,l'llhCil<-'10 
01~m;,.rcf.: 

!7 60 Tel AVtV 16 

BroY-mVtli& 
0;:-••'!('l' 
<'t.Wc.dlt 
Hott\lon 
t;.:. V~;;·,a~ 
i.o<.C.:l<·C1CS 
{llo:.!~. Cit·,• 
p;o(l{'l!r'>: 

s,~;~ c. '"''Y 
Sun 1\ol'l)·l;i'! 
;:;;;n Dn~· .. o 
;. Fr~nci-:.CI} 
!'!'l"ili2 

u 49 Tollyo 12 
I!& S5 W.tr~.llll 7l 

:: ll PAN AMERICAN 
n 12. 3 74 .ft.c.l;>u!.c:o a 
38 -;~ U Havilfl.l U 

IV~ i9 H"rn"'!'ISiiiO U 
s~ ,:;-4 KH•':.•on to 
'!':. 11 Lo·.u.'>chis. as 

11)' ~~~ U·M•lllan tl 
1:! 4~ ti tM~ICO City 71 
';!j. 1li MM!Ctrty a4 
7t ·i.', N~uMJ I 
61 n 51 KillS Ito 
,;;; ~~ vora Crut It 

-"'"'--·-----~.._........,..·~~--------~~~~--~--· ~-'--<--~-----------~~~-~-""~'"'~'....,.. ...... ._..-~·--~------"' .... "'"'~-·-.-. ... .,_....v...,..,,-.... .... ~~~ 
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SMALL BOATS: Over the heralds the beginning of from the eastern slopes of prevalent over the South· much of the nation. How· thundershowers will occur 

Atlantic coastal waters the Labor Day weekend the Rockies to the upper cast and in New England. ever, it will turn cooler from the lower Mississippi 
from Jupiter Light to Key ewer the nation's midscc· and lower Mississippi Val· The national weather fore· over the central Rockies Valley into the Carolinas 

Largo and r•stward through tion and in the Southwest. Icy and in the Middle At· cast: A sunny and pleas• and parts of the GrEat and Florida. 
Lhe w\:stnn B<:h~rn::.s -

I. .. oca1, N-n!ional, World 

Tcm per a lures 

GREATER 1\liAMI 

rast and s()uth<·ast winds. 
10 to occasionally 15 knots. 
with seas 2 to 3 fret. Over 
inland waters along the 
southeast norida coast in· 
ciuding Biscayne and Flor· 
ida bays - cast and south· 
east winGs 10 to occasion· 
ally I~ knots with a light 
to moderate chop on the 
waters. Over the Atiantic 
coastal waters from Cape 
Kennedy to Jupiter Light 
- variable winds to 10 
knots becoming rast and 
southeast 10 to 15 knots 
during the afternoon, seas 
2 to 3 feet. 

Cerll GJb!es 
Miami Airport 

Miami Beach 

H L Preclo. 
tG M Norlil Ml,.ml leach 

M \.JtttciP .. , 

MIDDLE WEST COAST AREAS: Parltv 
C.!Ctrd'( lhrovqh Svoo:l<lY with chtH\Ce of 
arsernOC<l thunucrshnwrrs. Low to.lighl 
In 10s. fdterno:rn ht')ll In tow to mid 
VIis. Vllrtoltllt wind\ 10 1:> occHior.allv 
H moh pv'lty r'II"M thurH1enhowers. 
H.Jin probat>ii•IV J,) per c~nl. · 

NAPLES - lAKE OKEECHOBEE 
AREA~; r"MIIy r!O.J(Iy tllrGu'Jh Svl'l• 
CIIIY Wolh C.h.li'U' of .lll('(n:'IOO o'llld f!YC• 
"'"il !lwnc:cr~po·.o.;t"r~. Low tor••Qhl in 
1:.~. Alttr11:>U,., lh':l IS 1)3 to ~S. Vilf1tlblt 
winO' \Co tl"' oct.o.•,:bn~lly IS mpll be· 
co·r,,ng ~r•:Jihwc·.rl"fly in Afternoons. 
VI;•'4S gv~rv "~""'' tn~,onel"rsho·.·,cr'. 
Ra:n probMl·ltly ~,) per cent. 

INDIAN ~IV E R -BROWARO-KEVS 
AREAS: PM!Iy ctovdv t11rou,rh Sun• 
ddv w•ltl ch<"nCt' of a ftw ~h.;.wcrs. 

low ten.ghl 1S lo 30. Afternoon highs 
nur 90. C .tnl ..,nd ~ovthr."l winds 10 
to 1S mPI'l gv~tv ntM showers. Rein 
prot)/lbiloly JO per cent. 

'LORIOA - EXTENDED OUTLOOK: 
N.tJ:1ddV thrOu'.il.._ Wt'ane\daY. Widely 
s.<:et•ered ml!only o~~tternoon tt)unCier· 
s;ower!· Parity clouc:v wulher, DllY• 
f•'Tlt hcgh1 88 fo "· Ovtr·nt;ht lows 
m•lnlv il'l 10s. 

Sunrise Today 

Sunset Today 

7 02 Phases of the Moon • ll 04 : a.ut.,.,,,o .•. ,,.,, Lfl•co .. N~w l\ltJOnrtse Totlay : a.n1. 

7:36 p.m.IJ D (Ill ,[,:.onsel Today 10:07 p.m. 

$tpf, I Sept, 15 SePt. 22 Sept, 30 

F'LORIDA 
APIIIChlcola tO 70 
Cl<''"'~ton tl 11 
D<~ttona Bch, n 7• 
Fl. L&Jutf. 9t 8<4 
Ft. Myers 9i 7S 
Golfn('Will• fl 74 
lsl<tmorr~da " 82 
J~cl(•onvillt 96 74 
Key west ~~ ao 
l:.kel<~nd tl 7S 
Naf"IIC~ " 73 
Oc~lol t7 7) 
Ori.l!ldO " 76 
Pcn•.,lCOiil tO 16 
St. Pete. 90 80 
Tullaha:au 9~ f-7 
Tarrop;s t1 77 
Veto ee*ch n 12 
W. P. 6ch. 90 71 

SOUTH 
Asheville 1!9 U 
All.111la £8 72 
Btnolln'lttam It 1S 
C!;<"lrleston 91 80 
Charlolle 91 13 
J'son, Miss, 92 74 
Lilli~ Rock 19 68 
Louisville 80 71 
Memphis 17 6t 
New Or tuns 91 74 
R~tcigh It 6t 
Richmond n 72 

EAST 
Albany, N.Y. 14 61 
Boston 14 &S 
Bvlfalo 7S 7t 
New York. M 71 
Phll•ddphll tl 76 

At 7'1 ... Sou!hMilml 1a n ea iil 

I 
•·.·thbur'h as ~~ 
WUhtnQion 94 77 

... 1\llDWEST 
::: Chlc:tgo IG "' 
... , Ct•lCtun,ltl 14 71 
,. Cl~ve!;md IS &7 
. U Cc!vmbus. S4 •' 
.42 Des t/.omes 11 67 

Oclro•t 86 61 
Duluth as ss 
!ndi.ln:tpelis 71 61 

.31 I Kolnsao; Ctl)' 11 68 

. ;~ i ~~k~~~.ep_ n ~; 
.U : Om;.h~ l.f 63 
•.. St. Louis J1 7l 
n· WEST 
20 j AlbmJUrrque 11 n 

• • ' Bt~PHU"lk u 61 
'· · ; Brownsville t6 ao 

.ot . ~~n\~J~rrlh :~ n 
Hou~ton t2 19 

19 lrt~ V~!IU f& 14 
04 lcs Ar~<t.:>lcs 11 sa 

•. • Oltta. CtiY 101 79 
. i Phc~nilc 14 14 

~~ i ~!~ kn~i~ro ;; t; 
1 .~' i :~~,..~~~~~0 ~~ ~~ 
.231 se~tllt 's n 
,14 I I FOREIGN 

:
04

1 ~~:rdet"' . 241 Amsttrdlm 

:~I :~~f~~s 

.<>I 8lrmlntharn •.• eruutlt 
CAUblanca 
(OPI'HhlttR 

... Dublin .::I ~~~:Y~on1 
:U / t~~~o"n 
.Oll' M;,t!rtd 
•. Man• 
.01 Miln•l" 

I .. , MosCOH 
•·· NcwDtltd 
... o~ro 

... PotrtS 
••· Rom• 

SiU9CA 
""' Soha ... 

1

. $1t~ckholm 
•• Syd11ty 
•·· T~l AviV 
••· Tol<vo 
... TUlliS. 
••· Vttnn• 

!waruw 

·,. i PAN AMERICAN 

··:I At•outco 
••· ·&"Jrb<ldOi 
"1f 8trnntCia 
. 180'10111 

CuhclCIII1 
Hav•n• 

High 1 Kinq~lon 
54 • Mex•CO City "J! s.an Ju111 Jt.lt • 
11 St. Kills 
41 Ven cru& 

.. u » 
n 
n » 
n 
N 
~ 
N ., . 
" ~ n 

" ~ n 

" " " n 
M n 
N 
n 
R 

" .. 
n 
at • .. 
" .. 
" • 
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MIOOl.t: WEST COAST AND NAPLES 

AREAS: rnrtiy c:ovrly lhfouqn tomllr• 
row \',;In a ch,1nl(' ol a:tr.rnocn tt.un• 
dcro;!,o·,.o:-r\, LOws in lht' 10!.. HiQhs 9!l 
to 9<1. Vo\flolble WU'Iti~ 10 n1 p.h. V'J~I'f 

oeM showers. ".tin vrUbitbihtV ~ per 
cent. 

LAKE OKEECHOFl~E ANJ) INDIAN 
RIVER·BF<LVAP.D AREAS: r.ully 
crnu.Jv 1/JfOV'lh lomo~row with a 
Ch.toH,e of clt'Crnoon lhundrro.IJOwen, 
lev.·:, in the' 7Cs. •l•ghs 9U to 96. Vltri· 
al:llc wir.os 10 m.r>.h. tJV'>I'f near s.how• 
('r<,, PJol) prl)boJ!•ilitv :!1) PP.r lPIIf, 

!RO.WARD·PALM DEACti AND KEYS 
AREAS~ Pa•PY <:c:~,.ody lhrou'lh to.nor• 
roN ""''" " th.tnct: ur ~"'Owen. Lnw~ 
in !~l! ho th Jti~. th<HJ!f. .uound 9(1, 
N.(is!:~ ~.Hit'riY winds 10 m.p.tt, Rain 
prot·.,bil,!y JQ p•:r CCI~I. 

,LORIDA! J>,ut:y cloudy W1lh Widely 
S.CrofiCrrd m,,ully -'IICrnO<·n an<S I!VC• 
.,,.,., t!1unoc·r~howcr\ f:•c.cpt a few 
niullt o,Jnd moruol'lQ !ohOWN\ Kers And 
'$C.tJif'lro\•.:ern tlcoll.hcs. AtiCtf'IOOII hiDh$ 
ll fu ?t.. 

FLORIDA EXTE::NOI:O OUTLOOK: Wt:d• 
fl(''<.'~<~f lhrOufoln l·riC1t4y; \' • .um with 
widr-tv S'- ,,flrr•-d c~ll~rnonn th.,mdt'f• 
shower1. Ht~h~ 86 to 96, Low' ill /0$, 

SMALL BOATS: Atlantic 
c<w>tal waters - Variable 
winds JO knots becoming 
~ac;tcr!y during the after" 
noons. Seas 2 feet or Jess. 
inl;tnd waters will ha,·r a 
li~:ht t·hop except briefly 
chorpy ncar a few thun
dcrshuwcrs. Keys south
ward throul\h the Florida 
straits - Lost and south· 
c.ost winds JO knots with 
M.·as itround :! fr<'l. \Vinds 
and sc<~s hridly higher 
ncar a few thund(•rshow· 
crs. Gulf coa,tal waters -
Variabi<• winds 10 knots 
becoming onshore during 
the afternoons. Seas 2 feet 
or Jess. Winds and seas 
briefly hi;;her ncar a few 
:.hundctshow~rs. 

Rains Dot W' est; East, South Continue Warm 
The holiday weather 

was one of contrast across 
the nation. Travelers 
warnin1:s remained in ef· 
feet for the Colorado 
Rockies because of snow 

.. 

In the higher mountain ele
vations and rassrs. At the 
same lime locally ht'avy 
rains ~prc"d across Arizo~ 
na and New Mexico while 
warm weather continued 

In a broad sweep from the 
Gulr states northward to 
the Canaclian border. Rain 
or shower activity was 
scatt<•red from the North· 
west to the Great Basin. 

1970 

~·~'~ 

Sunride Tuday 

Sunsel Tuday 

7 03 Phases of the Moon • T 1 1 02 : u.tn.~ ... , cu '"" l"'' o... N,.., :\Jt,onnse oc ay : p.nt. 

:3·1 p.m. I] D [llll~luomel Today 11 :3·1- 1'·111. 

Sttpt. t Sept, lS sept. 22 Sept. 30 

Thundershowers occurred 
along the humid Gulf re· 
gions and in advance of a 
cold front headed toward 
the upper Mississippi Val
Icy. The national forecast: 

occasional showers are 
expected from the Pacific 
!'<orthwest to the north 
and central Rockies with 
snow in the mountains of 
the central Rockies, 

Local, National, Worlll 

COni G~bles 
Miami Airport 
Miami Belch 

FLORIDA 
Aoatatttlccla '" 1t 
Clewiston tl 71 
D.wtorw Bch, 91. 74 
Ft. L,1ud. 91" 82 
FI.Mycrs 74 
Go1i:1CSVillc tl 74 
hlamnr.ula 91 82 
J.1c:.<..onvi:IG -;.; 'N 
Key West 88 79 
Lakclomd 93 76 
1\i,lplcs 91 72 
Orl,1ndo 94 76 
Pcn!iac.ol~ t! 76 
St. Pete. tJ 74 
T a lli'lhassce 92 70 
Tampa tO 74 
Vero BN•ch 93 74 
W.P. Och. 90 74 

SO UTI! 
A~hcvillo M 6& 
Allolllf,1 88 71 
Birmmqh,lnl 87 1l 
ChMII:'\IQIJ 90 78 
Ch<orlolle 92 71 
J•son,MtU. 94 74 
Liltlc Rock tz 75 
LtJUio;ville t4 67 
Mcnwhi\ t1 79 
New OI'Je;)nJ 92 76 
R!\h~1')h BS 67 
Richmond 9l 70 

EAST 
Boston 84 66 
Bvt1.11c t-1 64 
N~w Y()tk 90 7J 
Phil,lMJPhill 87 73 
Ptll5bur~h 10 63 
n'atlunuloR t1 7J 

Temperatures 
GREATER MIAMI 

tf L Preci' 
It 7S . . . • North Mlo~~ml BOlch 
tO 77 South M•••nl 
.. 10 

H t. Precht • 
fS 7S ... • n n 

I 1\IIDWEST I c.,,. ., 
C.'lsablanca at 

••• ChiCli!JO Jl 67 · U Coocnttuen 61 • Cinr:mndll U OS · Oubhn 61 
, HI Clc:\·cl<tnd 76 62 

• ~J 1 ~~;:~v~onr 'i • • • (olumbu\ 83 60 
••· DC\ Moii':CS 73 63 .21! l•\bll" " ... 

1 
Ochnit Rl ~~ ···1Lc.ndlll1 70 

:::I?..~.~.~~ .. ,.;;. ~l ~~ :i2: ~=:~~d :: 
••· K.1n-:.o.s Ctl'f 90 7S .OS I MO\COW U 
... M1l;.v,1UkCe 71 60 •·· j New Delhi 81 . Mpi~·SI. Po 18 6S 

:03. ' ~!~: =~ ,01 Ort1<1hit 81 67 
•. . s.~. Louis eo 60 .OJ I ram 70 '"I WEST 

Rome 11 

:4o Albuqutrque 16 10 
5ar'JOI1 C2 

••· Softit 70 • . Bi!.rnMck 96 68 . I SIO<khohn >7 .01 orom1~vil!e 96 7t , Syd ICY .57 
Ot'nvcr 81) 5S • lrl A VII/ &4 
Hou~ton 91 78 .. I TtoiYO 79 LitS V£'<'\~'i 80 68 •• Tun.!> 14 

~031 ~~tl~'C':i~es 
71 6l VIC'IIna 70 
,, 76 . I W.u~.JW jJ 

f>I:O!·nt.( u 12 l :t: PAN AMERICA 5,111 L, City ss f7 
S:tn Ant011r0 98 71 .. • •• 

1 
s.1n DrPro 69 ,4 • . . :c~e~~!~o, 

" ., . S. Frilntt$CO 72 5I D~~~~:'utli .. 
:.f''""•FOREIG~

1 

~~~;~.~· 90 

" ' ' Cilv Hl~h He,.,o~illo .. 
••· Aberdeen 59 Kin..~ton .. 

AmstNd<am n l.o~ IJinttotis ,, I Ankara 71 M(1CtCQ Ctt'f 71 
::: Athr•1s 14, Mo:1tcrrev .. 
:: ~ ~~~~~omd !! j ~.;),i~~~n Prt 81 .. 
• .slj8ltmtn'Jham 6J j St )( tlh ., 
••• BrJJhOIS 70 Yorll CtUI " 
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!lfiA!\11 A:'l/1> VJl:INITY: 
Sunny today with high 
near 90. Low in the 70s. 
Mostly east winds I 0 
m.p.h. Shower probability 
30 per cent. 

SMALL BOATS: lr'l'"nd waters Along 1h• 
SDOih~ttsl Horiri.t co • .,t. inch.rdino Bis
CctVI'~II and r·lorrd" b•WS - Yilrillble 
m'l,ll'f f'·Ht M.d Sr..Utr'll!,ut wind\ 10 
l.r:;,ts Nitn J:t:ht chn"' tl~ "''''""· Gu~ty 
wrr.r.:s. ard <.~:;-.;oy Wi'lters nut w,<lcly 
$CcJt:e~ea tt.~,;ndtrs:,o .. .-ers, 

fLORIDA: PotriiY' <.lliu~y wit'l' wid~:v 
sc.lll<·rc-d lt.vr'lder•hr•Ners f:"',,inl'/ over 
1/'lc 5ovtt.o:rn two t!1irG.:s. of tne ~t..tte in 
•llrrrc .... r·•,, orr~;sl•no over •diA,ent 
wo~rer• .&t ni;mt, H•9~S U to 9S. Lows 
in he 7Cis. 

PI.ORIOA EXTENDED OUTLOOK: 
Th•,r•.d,,V t•rrou.,.,. ~.Jiurda'f". War~n 

lh•ov·~~•'lll ~1.11~ wi1h wid('iy !oCAtlt:red 
Af!'!'r•rOOII thun'll'l'"',tlOWt'rs, UiQII' 81 
fQ h. '-.f.YiS Ill lh'! JQ\, 

KEYS ARE.\S: Pllrlll Clr>Ud)' 1hrnugt'l IO• 
morro..v w•U• ch.lnce of 1~:'1NCr~. :.ows 
V>lPcr 7Co,. H 9::~ nrar to. VMi~tbl• 

rr< ~li'l !.nutr .... ,,.,t v.injs 10 m.p.h. R.ain 
fjtl)b<~OIIoly J(l orr (C!fol, 

MICOlF. ~.LST COAST. NAPLES AND 
LAKE Olo:EECHOBt.E AREAS: P11rt. 
IY c:oucsv 1: '0tJ'ltl tomorrow w1!h 
ctt.o~••<e CJf •'ttr"ool'l thvnc:erst1o-Ncrs. 
Lows 10 to 76. Hiqhs ~a to v•. VItti· 
aDte ""'"d1 10 nt.D.h. g1nty nur lhow. 
trs. RaIn Probaoillty ~0 per cent. 

Statistics 
StPitMblt •• 1970 7:00 7:to 

A.M. P.M. 
lo1ro1T1etc,. O"ct1u) ~t.fS ~t.t4 

R<"!~IIVt t'IUI!IIdll'l f1"• ..... 
tti<~hest '""'•Per;.turt (last 12 hOUtl) tO 
Lo,...ur ltr•lpt·r..,turt Utit 11 hours) 76 
M('Oin l<'nwcr.lture I) 
NorfTI~t trmnerolturt 12 
Ac:t•unul.-l~d totcen 

SniC* f,r'!.l of month 1S 
Accuml.li.lled totctu '" tcmptrllure 

t•nu J'"· 1 (deqrn') 177 
H•9hHI o1n.i lowut Ut•t dlft slnct 

ltlt tJ and 71 
Loul r•inf<:JII for '4 hovra 

tnowv7 p.m. 0 
R a•nf•H thro, month In lnctlts .27 
R••nlo~ll det.c,ency lhiS monttt 

11'1 rnchU 1.92 
Ra•nfall slnct J1n, 1 In lnchu ,,IJ 
Dti•Citncv ~•nee Jan, 1 IP :n"'ll 6.fJ 

East and West Get Their First Taste of Autumn 
Autumn·liko weather 

showed up on· tho weather 
scene in the Northwest 
and Northeast. High pres· 
sure dominated and cool 
air held sway in these 

areas as high tempera
tures reached onrv to the 
60s. Meanwhile, iair ar.d 
pleasant weather was the 
rule from the Southwest 
to the upper and middle 

Mississippi Valley. Scat
tered showers and thun
derstorms occurred over 
the Gulf states and the 
lower Plains and lines of 
thunderstorms were active 

1970 

Sunri.e Tuday 

Sun.ct Today 

7 01 Phases of the Moon • 3 o• : · · a.tu., •. ,o... '"" l ... ,o... N..... :\luonra:;:e Totlav : ~ .. J,.n1. 

7:32 p.m. I] D (IIIJ i\loonsct Tlmr;, 1:28 a.m. 

$ept. t $ept. f5 Sopt. 22 StPf. 30 

along a cold front from 
New York to eastern Krn
tucky. The n a t i o n a I 
we a t h e r forecast for 
today: Sunny and pleasant 
weather is in store f ot 

mo't of the nation. Scat· 
tercd showers and thun· 
drrstorms are on tap fro:n 
the Gulf stales to the Ohio 
Valley 

Local, National, World 

Temperatures 
GReATER MIAJ\ll 

H l. Prtclp H \. .,rtciJ, 
Coral Gablts t'l 74 North Miami &cuh N 71 
Miami Airport 90 76 . •• South Mi•mi ft. 6f 
Ml•ml Beach II 7t ••• 

FLORIDA '1 ~~~:~~ ;: ~; : ·. · !~:~~~~~m fi 
AJ,.Ii'chicola t1 7S ... Mon~rcal 61 41 .:. ! Ark,.ra 7$ 
8ro1d~nton 90 1l .22' Nf'N York 79 A1 , ,, ; Alhf'!ns 1• 
CltWI!olon tl tit , . ·1 Phil.ldCir:lllJa 83 63 , .• I AU(kland 51 

~:.Y(~7.~~ch. !J ~: ;~·!~~~~~~;~9ft ~: :I ;:: ! &f;~;nqham :~ 
FI •. Mv<·n t2 75 .10 J W,nhlnnton U 60 •• : l\rli~$CI' 72 

~~~~~~~~~ ~~ !~ :::I i\110\\'EST I 5~~~~" ~ 
h!amoro1~a '3 78 ... I Chio::,...,o at 67 .04: Gcncv• 70 
J<lcksofWtlle '' 72 ···1 CinCIMJifl u 72 10 · llon'J Kont i4 
Kcv West 811 78 • . Clt!Yfl,md 1-1 6S : .• ' lisbon 13 
Lilkt'l.lnd t1 " 1 30 Columll••s I& ,u Lo!1don 70 
No1PICS 91 , . . Dt'!o Moines 11 SS ••• M~r'r1d li 

g~t;~do :; 1: 1 
:~~ 1 g;,~~~~~ :j !; ~~~~~w =~ 

P<"n~acola 90 74 1.61! tn•: 1 :tn,l~l)fiS It 72 N~W Delhi 14 

~~~~~~~~ ~ ~! :~ ! ~~~·.~;~k~·~v :: :~ ~~~~~ ~~ 
Tallahol$$CO t1 70 . , ·J Mf!I\.·SI. p, 14 5J ... Rom& 7t 
T .um'~ 91 7'l ... o.naho1 11 60 .. 5a,qon 14 
llcro 6<'•''h 93 H ... Sf. L.oui!> 96 f6 1 Cit! Sydnc~ S! 
W.P. B(h: 9.2 16 ... 1 \\'EST 1 +~~:tv ;t 

SOUl H I AlbUQO('rqoe 84 .56 ... ! Vi('nn• U 
A5ht''li114 11 5t . . . Anchor.l90 .54 36 ..• · 
'u"n.ta 84 11 · B•'-"',ck 74 u .12! PAN AMERICAN 
~~~':'~~~1~~m i! :r : ~~! g~~.~~t:ville :; r: :. ~ AColPUICG " 
Ch;ulollt' 79 6S •, j Ft. Worth H 75 . , . ! Bolt ~A dOl 17 
J'son, Miss. n 72 ... I HIJU$10n t3 71 180CJOiil 44 
Lilllt!- Rock f6 72 . , . L.u VC'J.lS t2 67 ::: HolY•'""' 'AI 
LOIII!>VIIIe 8S 71 ... 1 LO'!. Angt'I~S U 6$ . HermosillO I& 

~:~~g~;~'"' :: ~; ::: 1 gr;~~-"~~·v 1~~ ~J :~ 1 ~~~~~:~"'' ;~ 
=~~~~~nd :~ :; :::! ~:~ k~~i~ro ;~ ;~ :::! ~~~~~~r~~, ~ 

EAST j San 0i('7o 71 U .... 

1 
~~~a~~Ja:iln, PR ;: 

Albanv, N.Y.. 1J S7 ... FOREIGN $1. Kills 17 
lermuda 13 71 .11 Cllt Hlth Vetl Cru1 f1 
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SMALL BOATS: Atlantic 
c:o:-~stal waters - cast ilnd 
southca't wind< 10·15 
knots with seas 2·3 feet. 
In\;:md w;Jtc-rs nlong tl~c 

Soutltca~t Florida coast in
dudin~ Biscayne and Flor~ 
ida bays-ea::,t and !:iOuth& 
cast winds i0-15 knots 
with a light to mnd<'ratc 
c.:hop on w:rtcrs, l'XCC'pt 

chopry ncar shm.vcrs. 
K(•ys ~.outh\varci through 
the florilb Str;dts -
~outh(';J!)t wine!:; 15·20 
knots with ~cas .1-5 fC'~t. 

Guif rnast.:1l v . .r:rters -
vuri<~hle \vinds 10-15 lmots. 
with :;e<~s 2·4 f~.·et. 

MIDDLE WEST COAST AND NAPLES 
AR!;:AS: f'arll/ <:10\.::!V lt•row,h tomor• 
fOVI ,,i!i'l 1\ (ilolll(f! l)i Mlf'HI('>On ill'ld 
evtr1•r1 l!uJr.d··r~rouNer"> Lc.ws in the 
70· •. H'1'!1·. EJ to ;.~. r.• .•• ~:ly l"a~t and 
~ovl!"""'·' wu10~ 10 !o I) mph. l),r.ry 
t•>:>M ~t.uv.ocr~. Rtnn ;.rc.J,lbiitly 50 per 
.:en!. 

LAKE OKfECHOflEE AND INDIAN 
Rl\1(1{ SRLVARD AREAS: P<HIIy 
ctc.u;lf rhrou";~~l torn,)rru·s with a 

~~;~.7~~ ... ~',;l_l\~~~~071' ·';;~~ c,~~~'~wf):~\ u~e 
to .,,., Mo~!ry "''~.! <'lnd ~oulhC•l'>l wmd~ 

l:l to lS m D h. •;w~:v tlt'M shower$. 
R.trll prob<Jb<t.ty 50 per C('n!, · 

DROWARO·PALM BEACH AND KEYS 
ARt;AS: !.'·."J~!Iy c..:.:ut'>' tbrov·~ll tornor· 
row V.•lh ~:1cwror!> /ok.~ly. lOW\ In It'll!' 
UPO!''r' 1r~ . ..:,•:'r!> ll: ro c;· E ,v,l on~ 

SC.Uih ... C\1 Wif'<l'i \$ IQ Qf(.,~ICfiCII!Y 20 
m p 1>. flU~iy nc ,,, shower~. Ram ;rrob
.>~ort.ty 60 per tent, 

F!.ORIOA: PMtiy c.!Ou(!y wi!h \Cai!Ned 
Shl"l,..t'r<;. !il..ely throuSlhOul the ~l<ile, 

H<Qh 8~·9-1. 

FLORIDA EXTENDED OUTLOOK: 
SalurCdV lhrOIJ'lh /,'•Ond<IY: W?~rm wilh 
scilllrred mdlniv bftcrnnon thu 1dcr· 
sho .... ers.. Lows. In 70s. Highs arovod .•. 

___ ....,~ ~ 

Cold Front Cools Off Great Plains States 
On the heels of a cold 

front, sharply conlcr air 
has invaded much of the 
Great Plains. Tempcra
turC's mostly in the !jQs rc· 
placed rcadin:es in the 90s 

in much of .South Dekota 
and Nchraska. Ahead of 
the front in the Midwest 
and southern Plains, 
warmer and more humid 
conditions were the rule 

with readings In the 80s 
and 90s. Precipitation was 
mostly light across the na
tion with amounts under a 
quarter of an inch. The 
national weather forecast: 

S,un ri.e. To<lay 

Sunset Today 

7:01 a.m.~.!'c~se; ... ?f ~~;;o.~oon 'lnonrbe To<lay 1:01 p.m. 

7:31 p.m.IJ D [I ;\Iool~>et Fri. 2:3:i a.m. 

Oct. 7 Sept. 15 Sept. :0:2 Sept, 30 

Showers and thunder
showers will be scattered 
from the Mississippi River 
eastward ancl in the south· 
ern Plains. Fair and dry 
weather wlll prevail else-

where. Warming is on tap 
from the intermountain 
region of the West to the 
Pacific Coast and in ths 
Atlantic Coast states. 

Local, National, World 

Cor.1l Gllblcs 
,'/tir.m!Airport 

l"Jiiami BC~Dch 

!'LORIDA 
Ap;;!achico1a sa 76 
Brad<'nfnn 9J 73 
Clewi-ston ~1 71 
Oaylona Br.h, 10 7$ 
r.t. l.wd. '10 74 
~!.M'!!:r5 n 1~ 
G'loin<~svii!P. ;{t 13 
Ho.nr:~t>!<•d 90 70 
1s1.11ncr .. da c7 no 
JacksonviUg s? 7:! 
K~:vWcs: SS 7l 
lolkC!iHlc! 91 1~ 

N<tr>lC';. 9J 11 
Oc.lla 74 
Orla:tdo 93 7& 
Snra:..oli'l ~J 1l 
Sl. Pc:c 92 78 
T<lllilhi'ISS~e ~0 72 
Tamp.l 91 13 
Vcro Bti'Ch 92 73 
W.P.fWI 14 

SO UTI! 
A!>hevillc 114 62 
Allil!\1•1 ss 67 
s,rllllll'Jl•i'ln'l ca 6S 
Char:cs:on 84 70 
C!J.llloltc B5 66 
J'son, fl:ir.s. 9l 71 
UH!c Rodt 97 12 
LOUISVille 87 69 
Memph1s 9l 75 
New Ort9an1 8? 1': 
R:<!cigh S'l u 
Qichmor.d 87 65 

EAST 
Ali:l.::,w, H.Y. ~7 SS 

Temperatures 

GREATER MIAMI 
H l l"rtc\~ 

g~ 7l .{>l Norlh Miami aeaeh 
89 19 ••• SoulhMiitmi 

H \.. ,..rtcl,., 
93 74 . 
10 71 .w 

16 79 

nr.ston 6« 5:; .03 Amst~rd&m 114 
Bul/iliO 79 64 .17 A"kilr.!l 1! 
New Yor!'; 10 ~~~ .M Alhcra M 
Pt1:t.~dcl~l!i~ 12 es .31: A:;:!~li!Mti s• 

• •• Pill~bvr~h 22 67 ·"I SOd'" " ·•• Wa~hin'Jttln 10 66 • •• atrmit1gh!m 5I 

. t! M~P.l~'EST 
Bru~~t'IS u 
(it>::.i<tri\:q "i) 

• • · ChcC~90 M 61 •.. !Cope-nhagen .., 
.01 Cmcrnnilfi 86- [j$ ... Ol.lblul Sl 
••· Ctrvt:IMHi 61 61 :, , 1 ~~~~v~on; 17 
•·· !:oturnbvs D2 t.2 7S 
.22 o"~ Mornes q; 62 1: ~~ l ~~!~~~" " • ·! D•:!rOil Sl 6J 71 
.0&; lrull,1llo)!JO!i$ 84 58 j,\',Jt:a $2 
· · · I t<an~il~ CIIV 99 71 :.s@ Mo!.COW' 14 
• ·• lf.',iJw,;ukc~ 75 50 :1i i ~~~~ 

,. 
:o1 ~ ~,~;,::;;;'· P. ~i ~i 

u 
:~~ i ~~~~~~~ 

,, 
2.5 i S"l. Loois 90 (.1 " :" i WEST 

I Too< yO 0! 
\ Tv:1ls. .. 

.20 iAibUQUN<tUe 92 58 i VrC'M~ " 1 B~~mMcf: 60 !i~ :&?jWMUW 73 
I BrO'.'/<I~Ville vt n : .. j PAN AMERICAN .2l, Dl'nvcr 7.( ~4 

~'='" 'tor!h \I,] 

)'"·'''''" .. ··: . H')uslon 94 71 ••• 801rbados 86 
:LM,Vc•;.1!> liJO 6: ... Crrmuoa 83 
los ArHJ!'IC~ 8S U .,. Culr,H:ofrl 9l 

, 01;1,1. Ccly ?'J 70 ••. HilV.JOa iii 
r Pho~nur 10i 76 . . . H~rmosctlo f1 

S<lll L. CHv 68 llS ... / Koo9>!on 11 
San AtlfoncQI 91 16 .,, MOUii!IC!n 14 

'33 Sun Owqo '1< 65 ... N-C~I!"O Clfy . 73 
· S. Francis'" 1l u .•• Monterrey f1 
::: Sc~ltle 66 ·U , ··1 Nass.:.u 88 

.oil A,.,.,:~ORElGN 
SMl Juan P.R. 84 

I $1. KiHS 87 
.U Ver.11 Cru: &6 

, _______ ~ _ ___,__.. .. ______________ ............., .-.. -.-"-"·"""-"=--"""'-"""""""·""~·''~"~""~-~~·· -~---~·--~~-~----~-~~.,~-_,__ _ _,. __ ... ~·~·~...,., 
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L:-:;:;:•:;:::,:·:;:'·:·:·:;:;:::·:;,::·:·:·:·:·:;:·::,:;::·:;:·:·:·;·,:::;-:_:·::::;:::,;::: D. . R . . w7 h N h c l. Off . 
txte . ematns rr arm as t e . ort. _~oo s 

i.1 ~:.ll ,\~n \'1Ci:O.:ITY: A 
:.~,-; ~howcr~ l:k:·lv to~: .... v 
hc--.·Gm·:-~g !'tnmy \vrc~aP.;. 
c:n:;. Hi;:il i:1 t:lt:' t.oi;;,'r-~:;:;, 

L'l\"1 tonig:it Uj1j~cr-70s. 

Eoslrrly winJs 10·15 
I:L?.:i. Shn\\.t!f r:obnbii_ity 
,)Q ::'?: ccni tnd;1y. 

S/~,'\LL I'OA"!'S: A':Jo,..lit c.o,~:~l W.l~M' 

- t_.~:-~r:y wi·;C\ lS 11.!~::1:~ w.:11 ~1";::. :
.:1 ... v.nw, .w:l , .... \ nq.,cr ,.,. .. r 
sr · .'cr~n •.J•(I·,.-.-!1. lnl-"'":1 "":r s 
. ·• ~ :;, • , \~I F n ·,; l CO,l'l ,·1· 
tiud .. q S•.·.c. \'."' r.•1 F o·.= -~ t'l • • 

·'' ·:, .. r"•. , '·l' lc. o !· •vift ~ tt;(l •. • 
~·· (' (I'!~.> l , 'I ol.( • 

t •'O>"f ·~ J :, $ 1 t' 1 ; • • ~~ ::U 
)h':•'' ... ~-

FLO!i:IDA: (,~·''<tr-r'lt.:,. (::· i.1r•.-. w;~h 

c:•;.-.c@ofdlll'rn.,on'''~'"'·Cr<~.,le!l">li,,•. 

!y t 1 llOrlh porh(ln. H, '~ <1'1 UI?Pf' iL~ 
11•".1 CoN 9£~. l~#l~ mf'!•'!V i!'\ 1~.: .. 

rtLCIRIPA EXTENCEO· OUTlC'CtC: 
1"1oJ '""V : lr('<o•Jil ::0JI .. r1.v: r.··. y 
c· .~·01 • ..,.·~,, w r.~:v ~~olt:r, '(1 111.:\ 'l y 
o'!•:t•,;(,N'\ I:'I'Jn':l:>r',h:,,._crs. li.tl~•~ tS IO 
U. l.O,..~ H'1 \lu: ,',IS. 

KEYS AREAS; PMI\y t'lou~y lhrcugh 
\'l~cr.,·~;.~v with r::.,nr.(' of sl owtrs 
,.,,,;,..;, :o.1-'Y' ,~:Hl to"'iQht. low !ilf'ii9ht 
UPO<'' 7C•'·· H:lh f>:"Cay illtd Vic'.!ll'!~:l·y 
uop'!r ~::0~. Ea~!trly winds 10 to 15 
mp•. Ram Prc:Hl~.11hty ~a tJCr cent, 

Statistics 
7:00 ~-~0 

"''Ondn, S!"lf. 1•. l'HO A.M, P.M. 
Raroor:.•cr {t:.cht-S) 3'Uil lO.CO 
"''= ~~~·:~ t'•·.·~·C' :y ~7''" 12"" 
H~>,,,~·.l tcn•l·•.r.l1vra {D<HI U hoo.~n} " 
LOW~!! f(,tt:·•r.l!;.rft!: (poiSI U hOur&) l7 
Mt .rt l~rt"' ·r.l:::r• I) 
N!l:nnllcltNTi!''•re ll 
Lcn"''UL•· ~ c~.:"u sttue 
tnt :.rr,,~ .. n n 

Accu•nul.,·rn fH!:'~S in lrmpert.hllt 
)·"'!~· J11n. 1 c::r<Jrrt\i Ht 

tl,,hr\1 ;.ro IOV~-r\1 this d•t• 

A nearly stationary 
f:·.· .• ta1 system from Cen· 
tral l':cw Je:~ey to Central 
C~lorado marhed the 
botmd2ry betw!'£'!1 Arctic 
and tropical air masses. 

To the north of t~r fron: 
hi~~ tcmnr~rcli urrs !1<~1<.: 

mo:;tlv to ~he 40s and 50• 
wh!lo:>. rt>t!dirgs i:1 thf' .?c.-: 
and flO." wc>re prrv::dant tc 
the :;ou~h. Sca.ttcrcJ t:nn:-

,•..,. ::ower art ivity occur .. 
. :!:..: over the Guif coastal 
·~.:;inn. The area west of 
~he H.oddcs had generally 
cie;~r skies with rool 
weather in the Northwest, 

--------------------, 
1970 

.. 
L~~J.~~:~;~·;.','. tor 24 t~eurs 

92 
•nd .:: Sunri~e Totlay 7:06a.m. E.~~.se~ .. ,?1 ~~~ot"0.?." ~lnonri•e Totla)' 7::}5p.n1. 

7:25!••m•IJO(IIIl )loonset Wed. 8:16a.m. ~~:2~~~(t~~:~~~~;;i~ ',t.:~C:!~t" · ':·:; Sunt~~et 'fo•lay 
R.Jtn!•tl ilnC:t-Jin.Jin lnC:hU ''S4 
Dthc~«ncv •inct J•n. 1 in inch•• i.Ct Oct, 7 .Sept. 1.S Seett. 22 Sut. lO 

but it remnincd hot in the 
Southwest. Tho n;ftionol 
weather forcc.1sr.: cioudy 
and showery v·eather w.iU 
cover most of t}w (•as.~rrn 
half· of the naiicn while 

g<'nNnlly sunny weather 
\.vi1J preva;l across the 
\V('st. Warming will t.?ke 
pl:;~·e from California to 
ld.1hcf, Kansas and the 
-·- -· -... - ,..,._, __ ~--

... t::':l•t;IU var-.v~4~ 

Local~ National~ Worlcl 

T ('m lH'T<l t urcs I , 

COr!! I G-'1~!<-'). 
Mi.<tmi A·r?ort 
M1~mi 8C,lCI'I 

Fl.OR!Dil. 
Ar.ll,~ct.oro1a ;g H 
f.lr· .• ·.t·)n IIJ 11 
OilY:"·'·' 3ch, 91 19 
F!. la>w. B 7~ 

Fl. Myrr'l 84 ":1 
C.;tinc:.it:r: ~" 1~ 
j4')o~k::.l~;j' 57 13 
l~.ilmor;,O<t 1V 79 
Jilct.;~:;nv1:te f.$ 7l 
K<>'{Wesl tli ji; 
r•D»tn · fie~ 69 
OCil!.l ,, H 
(lrlao·:::o 90 7f> 
Pr.n·.<~col~ 1>'1: 75 
St. Ptlo. Sl ]i, 
Talt."·!I·,SS<::e 93 Hi 
T.:~r.opa i~ ~~ 

\''!ro B~t:ch a n 
W. ?. SC!\ L\~ /'!, 

SOlJTH 
J\ShCIIill@ i!o .S' 
Al1.1-:ta S!l <;5 

GRCt\TER :>11A~1l 
H L Prcc•l'. 

1:5 1J ··r. ttor!hMi1tt116NCh 
s~ 71 1t SouittMoamt 
·~ 14 cs 
rl·:LHJ(:!phil 
Pl!l~bur-?11 

Wa:ol>on;t'n 

H 4' ,.,. n 
119 "' 

CtiV 

~~ 
MIDWEST 

'o1 A"k"'' 
Atiltn\ 
A'Jc.:t~.-.rlcl' 

}~ C"!'. r ;.•,, 
11 CiP~. -:n~li 
.t.tl ct~·,(· .,,::: 
05 co.,·,:tu::. 
.l~ Cc~ o'o'tlllf:$ 
~~ ~ciroil 

2 77 u..,:uUl 
05 lt<<!i.·nM>olis 
'' K ... o'l~as c.~y 
•• ft.t•· ... ;;o;!·o;oc 

, MPl~.·S!. P. 
1 77 Q-r::ohil 

.. St.Louis 

'" 

SJ ~4 iS 
?3 12 fl~ '4 S7 S'i 
foil 61 .u 
s' 47 e3 
Sl ~ \3 
44 31 24 
U S7 2'1 
12 54 i'2 
ss S3 1J 
so 45 lJ 
n 44 1t9 
Jil st u 

s.•·m·:•qham 
P,nJ•!.'I1. 
<~••o 
C•·! :," 
l.t ~:-1'1 

lo :~"n 
:;·,(Jroj 
N;,l:o. 
MJ.nult 
fo'.QHOIII' 
N•ce 
C1'~ 

f'MtS 
!=!':tn"t 
5r.•·a 

1 u \".'EST .. ~ ,,,~., 
Td ,l.~o'l 
Tc:.vo 

ll.lb,•qucrc..:t 
n.·, .. ;,rc;.; e4 ~·~r~~~13 

'lfiH>-4.W 

t4 t,$1'iYCb, 
"'12 !9 
n n 'u 

Hi~ I'! .. 
" .. 
" .. 
" " " " 7S .. 
" •• 
~· ,. ... 
" " " " " II 

" " B•r•:,,,,.t-.;.,n~ ~~ ~~ 

C\l,~rlr·.!or'l O< 7~ 

·.. Br' ··n~ .. we 
0::1'1{'( . 

·•• Ft.Worlh 
Hco.~~:o'l 

H 5& 
~J. J9 
'11 70 
'l tl 
~I) 75 

" 11 as .~oL 

. 03 PA:-.1 AMERICAN 
(1\ilrit-llr 'I'll IH 
J'~OI'I, /'( :~'i. n 6a 
Lol!oe ;<ot< ?6 71 
Louo5.v•Ue 3-' 69 
Mtmnt.i~ 91 73 
t-.:ew OrJc;;;~1 67 74 
R,.le: .. h &1\ '0 
Richmond 90 i1 

EAST 
Alb.ln'/, ji,I.Y. SA ~1 
Ro·,tol\ .n S":c 
f.uH~\0. 41 49 
NtwYar~ II~ 

l::\ V"tt.'IS 
Lc<o An·:dC!I. 
0' 1.'1.(11'( 
?nt-~1'1.:1 

~-~~~ L cav 
~.~r.t:.n:o"'() 

~JP'I D•t"'~ 

S.f'r;qr-.c.•1.'0 
se~ttht 

JS 44 
~8 7tJ 

·~ 73 61 ~2 

9> 1' n. () 
- s~ 

66 ·~ 

·" 
FOREIGN 

.&l City 
15 AbtrGrt'n 

A:tnlcrditn 

. Ac~r...r1co 

54 f!um•J1D 
c .. · . .;c.u' 
u~v~'1.} 

Hr-r1t10~•I~e 
Ktr•,~IO"l 

'-t)~ l.'<::rni• 
t.'·H·l'.lr 
M~ "''e C•ly 
M.:;,,tcrfe't 
h~~:;au 

Ml111h S1t11 JuJt• Pll 
$t St. Kttl~~o 
., Veracm 

.. 
" .. 
" .. .. 
" .. 
" " .. 
i 
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l\UA~ll AND VICINITY: De
creasing showers today, 
becoming sunny Thursday. 
High 88, east and south
east winds 10 to 15 miles 
an hocr with gusts near 
showers. Shower probabili· 
ty 50 per cent today. 

SMALL BOATS: ln:and wafNS lllong 1ht 
so;.~theosl FIori~., cc><~sl indudino; B"•s· 
c<lyr.~ .utd Flondll blV~ - east and 
sc.,thO\t winds :o to 15 knots wilh a 
moC'~r<~te ch"'n vn w<ll~"- Gu~tv 

. Wil>C\ Md Choppy Wlller~ near 1hUil• 
Ccr·.!IO'N"n. 

,.LOR'\O.t.~ 5~allered show~rs in IM t.c~ 
tr~.-'ne 5t:·Jin occomtM1 lc:~" nvm!!n:)Us 
dur=rq !l•e d n•. Cf)'H•rwo~"• wldrty 
so:..,Tt•rr•t aflcr.;oon or evrnif"l'l lhun
d"!r~nowers, w•l:-1 a.flcrnoon hi~hs U to 
91. 

PLO~IOA EXTENDED OUTLOOK: Ftl· 
t:<'l)l Hucuqh ~l'"•!ay. sL<'lw~rs <~nd 
tor.,l!ned ll•l•:'l<1·~r·.»-;;wt:rs in 50ufhrrn 
f.;nr;(j,'l Fri:l<lY di'CI S-olurd<JY, im
ptO>'•fl~ Sv"c ov. e::r•,o;w•orre wit:rrrv 
\Ci!ll<::r•:1 uoolu>iY o'llrrnr,:,n shoWN$ 
l'lr':l t!·urH!f.r~">.T.>.'~f\. 1-tic.n~ OS 10 92, 
lCiw 1~•--,-,•r,;ldf•'' in 1"•1· 7:); 

- ~Al'>!...<:::S AND l..Afit:: O~Ei:CHOBI:F. 

I i,~ .. ~~r~.;.,. ~~i~r:-~1!;:~~~ a:l~11 '~" .. e~1~~ 
11 ~~d(~~~~~~~~~c~sloJ:l;f:i~~d \n~~rs~~n.,. .. ~~; 

·to t7. :.Sorll'e,,~lr.rlv wind! 10 to 15 

I 
m.P.h. b. ecOM•niJ southc<'I~INIV 10 to 
IS m.p.t-•. lrr.fa~ Md Tnur~d3'/. GVItl"/ 
wi"rt'~- nevr thundershowers, R,.in 
p~ol•)l!'lihrv 60 "~' unt loct•'t and JO 
per c.er.l tcn'ltQhl. 

Statistics 
Soot. 1$,1970 7:04 7:GO 

A.M. P.M. 
Solrl;'mcttr fonc!ies) :u.tt 29.~9 

Aelllo'\Oe hvrn.coty t1 ~. .. ~ .. 
Ho9t f'~l tcrnt!Cr,tlurt• Out U hou", 15 
LOW('SII(mptr.llllrt (pUIJI houtd 16 
Meitnlemr"cr,llvre- II 
florm;tllt>m;-o·r,tlura IZ 
AccumviOJircl r.~:cen smc• 

fon!Ofrnt>·lfh U 
Accumul.:o'Ni t"J;CrU In t•mPetiiUre 

son<ot Jan. 1 !Cc~ren) 171 
Hi'ihl!'.l .. u-:t tov.uttt:i.s dat• 

$•nto l-'J'P 92 and 41 
Loc-tl u,nloJII for 24 haurt 

endin9111,m, 1.17 
-~·"~"'~~ this month In inchel s.as 
R~oni•U ~lfct~s ttus month 
lrtinc~n 1.41 

R·•inf•ll sine a Jan. lin lnchtt Jt.H 
D•licitncv ••nee Jan, lin 1ncnt1 ~.54 

Eastern Showers Break Up Nation's Fair Skies 
Shower~ and thundcr

show<'rs are occurring 
over the entire Gulf coast
al region and in the vicini
ty of a cold front from 
southeastern New Mexico 

and t"Xtrrmc ~nuthwcst 

Texas to· the upper Great 
l.1kes. Occasional li~ht 

r:tin or drizzle i!; spr('ad· 
ing northrastward across 
the New England states. 

Mranwhilc, high pressure 
sy~tems are bringing gen
erally clear s!<ics to the 
arc• from the Dakotas 
and Nchraska to the Pacif
ic statos and from the 

FORECAST WUT!)ER MI!P FOR WED. A.!.t, SEPT.16., 1970 

Sunrise Tculay 

Snn•et Toclny 
7:07 a.m.r..~2,set~~f ~?.;o.~A~? ... n :\Ioond~t\ To«lny 8:12 p.rn. 

7:2-t n.in.IJD(JII~loon•cl Thur&• 9:22 a.111. 

Oct. 7 SePr. 1$ Sept. 22 SeJ'I, 30 

Carolinas and Virginias to 
the Tennessee Vallcv. The 
national weather f0recast: 
Generally sunny wr.1thcr 
·is in store f<>r much r.f the 
nation. Scattered thunder-

"l'-hOwNs ar~ expected 
f r o m the Gulf Coast 
through the southern 
Plains and lower Missjs ... 
sippi Valley anci from the 
lower Missouri VaHey 

Local,. National, World 

Temperatures 
GREATER MIAMI 

H L Prccip. tl LFrtd~. 
(oral Gables 
M•o~n1i A1r11t'lrf 
Miami Beach 

114 ' ' J 04 Nartn t.\iolP.tl Budt 
IS u, 1 11 S~o,~lh Mt•ml 

.. 71 ,., 
" 11 117 u 7l 181 

r:LonrD.·\ 1 ~~;'~;~c/~!~ia :~ :: 
Jl,!'liil.uhir:nle ~ ~trecl~ I Wa>ll•n..,llin tl 7'~ 

-g~~~i~~"Bcn. :; ~~ .1, j_ _ l\liD,\'1.-:sT 
Fl. Lo1ud, U 70 1 .C7' C"h•.-~'ln IS St 
Fl. Mycr'- 81 1$ 2 u · C~::tol~ll.lll f'l 69 

~g;~~;~~~:~ =~ ~J :~:. ~~~~~~-t·~~ ~; :~. 
~~~:.~~~~ef,jo :: ~! ~~ 1 g~tr~;~mu ~~ ~~ 
~~:r-·f~~-g =~ ;: ·r,: Pn°~i~-~~11'lOIIS :; !: 
~:~~~~ ;~ ~: :~~ ~ ~~:(.!:~:~~·!Y ~t ~~ 
Orl.u•d~ 92 76 .:It i ~-~·S·S .. P. 57 .C9 
Pens :'leola 91 7S j 0"1

-""• U .C1 
S<~r.,;ota tl 72 ::. SI.Lovis tO 72. 

~~~,ra~:;sl!e ~~ ~~ :011 \\'EST 
Tam:1J. 96 73 .41 A!l:>:rqvo:rque a4 51 
VHo IJuilc:h 90 7S ... , a:•.n,.rc~< 60 40 
VI. P, _DCh 86 81 .24' Brt>.•.-n~vilf• '14 74 
A5hCYriiC es .ss • I L;•' ~.v~r •• '" 

Atl~nta SQU~!I '' ... J ~.h~:~~~~:, :~ H 
Bjrmittql'l.lm U 70 , •. llo~ Ar,••CI'!S 79 Sl 
Chi'lrlc~um liS 11 ••• c•·!.1. Ctl'f t2 n 
CharloftP. 91 44 ,,, ••:·.·.·~n:;a: 91 44 
J'son, MIS~. 92 72 ... · S;~ll 1.. (iiY' U J4 

t~~~~~v~I~;J\ ;~ :: ~OS i ~~~ ~~;~~ 10 
;~

7 
st 

4 

McnlJlhiS tz 61 , ' S. Franci~(O d .S:Z 
New Orlc.ans l~O 1S OS. Sea tile '~ 4S 

~~~~~nd ~~ !~ : ·.: j }'ORElGN 
EAST l grrdccn 

:~~~:,r• N.Y. ~; :: -!~ ~ ~;k~~~~a~m 
Bull.aiO " $$ 12' AlhrM 
N~<w York: 74 ,fl .01 i Auckland 

Ctlf 
l\r:orli" 

.•• 8orMt1t"hlrn 
Aru~•cis 

C·1·•n 
.lJ (.l~olh!:IM(8 

'?:z E~~~~:~9Crt 

::~ t~:-~;(:;, 
.54 M~~rod 

·M.:l"'•'ot 
'ts Motc;;t'l 
'.91 i !\t>1v D•Utl 
.2S N:u~ 
.SP · Paros 

···/ f:.r:::,. 
! ~f~~t:.olm 

, .. i!YI-f"('( 
.OS Trl 1.-tl'l 
. : r~;a.yo 

:" i ~:',:~.~~~ 
.60 WolT1<1W 

ki~t-J 

" " " .. 
7J 

" " 10 

" " " " " " " .. 
" 71 

" " " .. 
" " " .. 

::: PA:-.1 A.'ll£RICA.N 
A<:.tnUI('O " 
fl-Hh.:OC:O!o ~ 

... acrrr-utlil &J 
CU!•otC~n " 
~a·ona t1 
Ho:rr1·f·~·II~J ts 

••• Kirt'}S!¢11 U 
L.n·.r.-.nct:it t1 

I M.lZdll.<n. Ttl! 
Hl~h ·Me~ reo Crty 7Z 

SS f>.o~ •. ~rry -~ 
6~ · N<t~:au JS 
16 SanJu~l'l P.R. n 
75' St. Kill:> U 
IH t 'itfl~ Crvl tQ 
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MIMU AND VICINITY: 

Sur.nv todav and Friday, 
High ·ss. Easterly winds 10 
to I 5 miles an hour. Slww
er probability 30 per cent 
during morning hnurs 
today. 

SMALL BOATS: !niland Willers AiCr>q th• 
S.t)ull".c.t!.l flnricff co.tsl :neludir,t; Bl$• 
CoWf'lf' lll'ld • FIQrldil b·'IV, - l!.lslertv .,...,/1(,, I~ to n knott witn a moderate 
Ct'IO;l Or'11ne W•lltrS. 

P'LO~IOA: Ptt1ll)' cloudY tod.tV Wilh a 
,:r\-'lnce of a few morr'lmq st.owtrs 
aiOn<,l the t-l\1 c~\1 and Keys. 

FLORIDA EXTENOFD OUTLOOK: Sill· 
vfd<~y thrOu9h Mo~•dat -- Partlv clou• 
dY will' \C.JIItr.to aw:rnoon t::under
~hOwrrs. ma•nly in 111e Interior and 
W~!Tcrn >"t:rfi,,ns of thl! tlc~!e' 11nd a 
ff'·H !.1 1 0V<•~'!I JJ,or.~ tl'le E:ol\1 ('1'111'1.1 and 
Kr.·t~. /dhuncon hill'" nco1r tV. Lows 
"'"'nl\' rn lne 7;)'S, 

U.KE' OI<I:ECHOBE5! ANO INDIAN 
RIVER.- BRE'I~PO AREAS: PMIIY 
cl.lu(':v lf·~eu-;;~} Ftid.ay w•:"' " cn.,nce 
of otl!••rnoc" sho,.•c-r,, Lows in ~~~ 
1:l \. tlo'l!o• r>t·~r ~. f.~·lrrly WifldS IS 
rf\ ;'I. h. •ov~IY f1~M lhtll'd,.r\hOWN \ de• 
r.rt'tl~•nCJ inland. Rdin prob<:~t>oi!IV 30 
C'('•(l'lll. 

IR.OVJ,\10.0- PAl...M BE"ACH AND KEYS 
AREAS: Pl!ollv (tovey l!orou9h 1-rido\V 
witn " Cholnt~ of ~h')wl!rS m11in:v dur• 
•rq lnt r.i·Jht and r-<>rr.ing hn..:rs. M· 
't"rn~..on rWih'> r'l<:'llr l}:J, Lo,..s !5 !,) 10-, 
E~sr .. rty w'nds n m.~.h.· QIJ:.tv ne.,r 
•ho..,~r$. R111r. prob<Jbili!V 50 ptr cent. 

Statistics 
7:01 J:Ot 

WHnud1y, Sept. 1S, ~f10 
A.M. P.M. 

ftaro~T~tlotr tinchi!') lO.OS lO.OS 
RCI-'h"e hu11'1idlly ,, e.,. 6t o; .. 
Hr~:;~~t t~nlpf:U 1 urto 'pAst n. hOursJ 18 
Lowot tcm:"I'UI~·r• H•a$1 ta hours) 71 
MC".~f\ I{'ITI:>l'(•ll!,.orf" I) 
t-<onn111 trnlfl.:"r•·~vr• 12 
~C<uwut.ded r•co,:n ""'• 
""~I of ,.,nn1t1 ~ 17 

ACf"U11'1UI~:ed fJCUS in IIMptraturt 
\tr•(-~ JAn. 1 (dt!trct~) Uf 
Hi~hnt •nd IOWt\1 thiS d•te lii\Ce 
ttn tl and 71 

Local r.lillfolll for 14 houl'l 
tnchn•7tu1\. .07 

Ra.nl•n fh1S month In lttchtt 1.92 
Rolinl•n fliCtt~ thil month 
U\ !nth(!S 1,1:J •••nf•n sitttt J.tn. 1 in lnthf!t :h.41 

DtfiCII!ttC'f SiMI Jan. 1 in inChCI a.Jt· 

Fair We«ther Li.kely For East, West Coasts 
Showe" and locally 

heavy thunderstorms are 
occurring from Louisiana. 
and southeastern New 
Mexico to South Dakota 
and ~xtreme southern 

Minnesota and from th 
c.entral Gulf tr> FloriCa 
and southern Gcor~ia. ThP. 
t1nly othr.r precipitation in 
the nation was some light 
rain or drizzle movir.g 

eastward from Maine and 
some. light rain spreading 
tn the Washington. coast. 
The skies are generally 
clear from eastern Mon
tana and western N&w 

fC::~CAST wmm:~ UA!I FCR Tm:ns. A.i,!, SEPT.1~, 1970 

Sunri•e Today 

Sun~el Today 

7:07 a.m.!.~g,se~.of ~~;.,!,-'o;'." :lloonrise Today 8:50 p.nt. 

7:23 p.m.IJD(J:III:\Ioon5et l''riday 9128_a.m. 

Cc.t. 7 $tot. 1J Sept.~ Sept. 30 

Mexico to California._ The 
national weather forecast: 
Generaiiy sunny weather 
Is In prospect for much or 
the nation. Cloudy and 

showery weother Is likely 
fn the Mississ!~pi Valley, 
i.he iower Ohio Va~iey anti 
the upper Great Lakes re
gion. 

Local,. National,. World 

Temperatures 
GREATER MIA!"\11 

Cor.tl Qllb!H 
Mlo1MI &iro.ort 
M1.tmi811'Ctt 

H L Pr•clp, . 
" 7S a• Miami leach 
II 71 · .07 North Miamt ltKb 
U 11 .12 5oulh Mtaml 

H L Prt:c1,, 
., n '·" " 7J .f/1 
"n 

.FLORI!) A l 
EAST 

APaiAdtiCOII 
Bradtntoft 
Clewiston· 
ca,tone lett. 
Ft. Laud. 
Pt.My•rs 
Gaines viii• 
Homestead 
.Jacltsonvilll 
Key_W~d 
L.tk~'l:~nd 
NAples 
O<.lla 
Orl.tnde 
Ptnt.ICOII 
s.r.uola 
St. Pete. 
T•ll•h.ssn 
T•mpa 
Vero Btl'lth 
w. ~'• ISch. 

Albany, N.Y. 7J SJ 
17 7J •• • IStl!fOft It JJ 
ts 7S .71 ; Bufi•IO . 71 44 
tl 74 •. ~ NtwYorit t2 11 
ft 7l .SI PltLIIIclt!:otll• tJ ,, 

tl 77 .t7 ; ::!~~~~~1:,. :~ ~: 
to 74 •67. 
" ,. •.. I MIDWEST 
.. 72 .1tl 
70 76 • . · Chic:~t•o 40 n 
ta 71 .tl; (ol'c:in'natt tl 4S 
•• 74 . • (tcvdand 61 sa 

..,. 72 . 7S co:umbuJ 12 "' 
tS 74 • ·• Ot-1> r,•orne• 61 St 
t2 '11 .OS Orlrott 72 60 
19 71 .M Dill:..:h 41 37 
tS 7S .71 lndi~n.,cli• IJ U 
t2 71 • • KIM"'' City 41 41 
II 73 .M Milw~ulcot• 10 SO 

tO 7S .. • MP.IS,•St. P, " 4Q 
t111 ••. omah• S44t 
II 77 •.. St. Loult II 64. 

SOUTH WEST 

.AlohtYIIJ• 
At1-'1:to~~ 
l\1rmin9h1m 
Ch.ui~"tflra 
Ch•rtotfe 
J•san,Miss. 
Lifllt Roc:IC 
Louisvilie 
MtmllhiJ 
Htw Orltlftl 
Norftllk 
Rlcttmol'l• 

" .. AI 117 .. " .. " " ,. 
tl " ts 7l .... 
tl 71 
•• n .. " 
"" 

: Bi~rno~~rck 
••. 1\rowns.,illt 
... , et''"r' 
••. , Hou~lon 

:~: i t:: x~::r .. 
•• 01(1.), City 
.NIPtK-t!nix 
,. . S"IIL,CIJy 

I S•n Ar:IQftlt lOS,. s.n Clcto 
•• • s. FranciKI 
••• Seattlt 

67 S2 

'" 1' 77 •s .. ,, 
II 5S 
as" 
lit ., ",. ,. 31 
t2 71 
lt&l 
n n 
71 II 

l FOR.EIG:-1 
CITY HIGH 

••· A~rdtM J7 

I Ank~r• : Tt 
... ~fr<;:>S &I 
••. 

1 
.. '-'c:ktoltnd ts 

... Gerl.n " 

... 1 B•rrnonth•nt Sf 
••• , C~t.rl) &i 

·· ·1 ~l?Y:~::~ n 
I w""·'• ., 
· Mo~uw 72 

... 'I N!C. I\ 

::": ~!~~~ ~ 
::·.j ::.~· r. 
::: ., ~~~~:~:~''" H 
, .. l~el Avi'l " 
... 1 Tokve 72' 

=j~ j ~~£~~-w ~ 
.. i PAS AMERICA. OJ 

! :~~~~~~~ : 
••. ~ i'c•maft,J &4 
••·l (U•<.:IC:tn II 

:1f: ~~;~,r~~ill• ~ 
, .. ~ Kir.~\lc,. at . I Los Mo:hl; 12 .n H.~ntl.ln "' 
... MeiC•coCitr 7S 
• .Me.nterrl'l h 

:~ 'i ~:~~~:.,. = 
:::I ~~r~·¥:ua :: 



1..0 
0 

l\HA\1! AND VICJN IT Y: 
Showers nre likely today. 
High in the upper SOs. Low 
tonight uprcr 70s. Sunny 
Tuesday. EJslf'rly wlnds 
10-15 miles an hnur. Show~ 
tr probability 6C per cent. 

Ft.ORIOA: Pad:y Ckli:1V with v.idt'IY 
){o\!lf're'i ll·v•\r!'!r\how~·,_ rno\illll' in 
:l'lo! -'"f'rnt~Q"' .v1C htn.ng hou:!. in 
~~t' ullcnor 11"0 on lhe </'/f'~t (OII5f 
""ilh .t ltH nr:rt n;?hl ~nj morll!r.q 
$~.0"'1!''!. ill:-1>10 lht' E "Sf Cool~!. In• 
Cft'o)'.inQ $~0.-.'ef' ilnd I:"'U,.df'f\h_.WNS 
in 1ru~ t•lrCm" ~oulh ir. !ho moroins. 
Higr, 8~-93. Ln"N in lht 1~'· 

SMAll ~\OATS: ll'lt.tr>d .,,ler' - E<'l~t 
~tnt! ~ovt•·.c.,st w•nd~ :0-15 knoh wilt'! " 
m"fl"r"'' f';I'"P o"' :n~ wo'lter~. Gusty 
w,><!\ a·.(j c~c-o;oy watl!'r•, ••t<4r 1o fe"'' 
tlt.i!.vitr ~r,o,..cr,_ o$n(.! 1hU<1"~r·,ilowers. 

i!l.O::lil)!. £XTENOi!:O OUTLOOK: Wtd• 
r.t'.:l"1 !.'1rr>u<;;:l Fn<l<'l,; (o,,:,,.u,..d 
¥.Mil't ~"·'"- 11 !l!w St<'lltrro!d !ol:ow.-rs 
t:<lr'>O \::;•·lh"''' CO·<\! ,trod I<CIS oHC<IS. 
,.fl'!l •'"'~'l '~'"·'::1-~r,I'CI"'(''S W•il prt:vAil 
e·~,W-'~'t tr.r(H.-•;.'lC\.1! 1!\~ ~l(llf!'. Alll!f• 
.-. .;~on "'9'1\ m thl!' ''"P"'<' 81S >';nd tow 
?C~ "''H b,. :.n•l'r:""On. Loll~ n'~Jhl ~nd 
!'>!Uly (Y<Ocr,ir'l~ iOH~ Woll bQ ln IM ]0$,. 

Statistics 
S!Jp!c-rnhl!r ~:;t, H/0 7;~ 7:CO 

AM. P.Y.. 
~~~eo•nPltr li11<'~t\J 3-3 •n 33.00 
l;;!~f,>l,~~ h,."YYIdd/ ilt•. 35"<> 
H<'l'hCH ·~mpc•,llurCI Hut 1} hour~} If. 
lOh<tSI )(W,lHO.h.ITili \p.Hl U hCHtrU }i) 
Mt-'>tlll''llflt-r.l'urtt U 
Norrr.~lt"''Hl~r~:ur• 81 
.Accu,.,''-''->l~d r-.:ceH Jir'lct 
" 1·1\fOI tn.:Oh!~ 2(1 
}.((tlmv1.llcd c-.(~'1-S in to"1P•raturs 

$ol-(~ JMt. 1 (dr~r('e~l 1el 
Ht!lt·rsl •r:d ioN9Joi th:~ d1ift Jinro ·. 
H~t n Mil 7fi 

L.oc.~J r.\•nf-'111/or H Murs 
t-r.d,.ll)ij).m, .1)4 

R.ilnllo\!i lh•,motlthin!nchu .t.16 
R..l•nf .. u 'i'>~UU!hi\ month 

1n 1nc~.u .74 
lt.l•nfllfl"nt•JaP..1 il'llr'ichn .Jt.n 
DGiic,~ncy wt<e Jan. 11n lncfte!l 4,21 

Unseasonal Warmth ~loving Totvard 111idw~st 
Above-normal warmth 

for 1 a t e .September is 
being tran>l'f.-rtcd by 
.southerly wind.<> from the 
South to the Gt<'at Lakec;. 
Afte?rnoon readings ne:;~.rc1 

the !10-dcgrcc mark. Bt:t i~ 
contrast to ffif1St O( the 
cnu!"'try, cool and sho\'.."<'!':1 
weather continu.:"d in the 
T\orthwr~t. The coot rn:!'h 
is pr('crdcd hy a st.Qrm 

crntcr spinn~ng nonhea·:;t 
a-:ross the Dakotas, and 
accompanied by ·loca:ly 
sc".:('rc thundcr~torms. The 
national forecast: :;\-1o:;tly 
sunny and warm weat.:tcr 

FORECAST WEATHER. MA? FOR MOlt A.t.l. SEPT. 21., 1970 
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Sunrise Today 

Sunse< Totlay 

7:09 t!_,m_.r_~1~se~ .. .?f ~~~o-~~? .. " .1 1 oond~e. Today .\Hdni~ht 

'7!19 Jl.m.IJ 0 [J -~loo!1•~1 '1'ue~. :2;31 p.m. 

Od,) Sfpt, !$ Sepf, 22 StOlt, JO 

will pr>vail with widely 
scattered thunricishnwcr 
activity. Thundcr~i;nwcrs 

are _likely by ~ftcrnnon in 
the Rocldes and also from 

the Gulr statos to the 
Great Lakes, Warming is· 
fNecast for the :nid-At· 
!antic states and Califor
nia. 

Local, National, World 

Tt'm nera lures • 
GREATER l\1IAMI 

C"r<'II.<O-'!b'n 
H L Pr@cip. 

1!6 7S Mi.1ml B~y Fr;o,l Prll 
Milt'nl Airporf u 76 .. North Mi1mi Suet\ 
Miami &each ;4 80 .. SoultiMillmi 

FLORIDA I 1'1lhhur'1h ~~ ·47 .. '!ruutiS 
j WHt·11ngton .tl n ... Caire 

Al'l::tl;,ch:col<l u '' ., , MIPWEST 1 Cas.,ao·~n<a 
CiCWI~I<)Il 91 H : Co:'ltnh.J9tl!l 
P.Jy!tln,) Be~. 90 :•s 0~ C hit~<!O IU '7 . .. ! O;;l:'•n 
Ft. L.aud. " a .1S C:·c·no.,ti 19 66 .,, I (;(O(VII 
Fl. Myt;r~ 12 lS U Ct~"<:'i-'lnt< e1 ss •.. ; 1-l::~n~:~ Kone 
Gili<1~)VI11tt ,, 10 Colu•l'1llt!S 8l 16 l.i~tlrn 

hl-'lmor,H~: u 79 0('1 f,ICH\C~ 91 ,. lonC'ln 
J 1ttl< ~on villa " " Dc-1rod 113 s~ ••· M1-~••d 
K<:'yWcsf IS 7tl .io · Ou1vth ~s u . ,IM.}I:J 
l,;l:('ll!nc! u 14 ... llnd•M,;:pot•s 7l 42 •• , 1 M~n1101 
N .. ~:tc• n 7-1 1 11 K;~n~.:ts Cil)l' n 7l 'Hos.-nw 
0.:;,111 's 74 .. ,li\',.fN;t:,l<t.- ~1 5t Ntw Otlhl 
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::~:=::=:;\'it:::;:::~~:\\\::t::;:r:::r·:\(':J\f;;;:;·::~~I'Su mer '70 Bows Out Wl.th rr; th r Potpourr: 
'f':':::::'I'\f'tt:':ttt="::::::::::::=::::::::'''r:=='t::: m · ,.,. ea e . . " 
:}:.:;:t:,),.':::::,:J:',}\.:t\:::::::J=:::':::::{:,.::::,.:;:::: Widespr~ad. unplrasant showers were scattered. cause of heavy rains. The •cattered In all but the Southwest. Ho"·ever, 
MIA~ll AND VICINITY: weather covered the na- Pea-sized h•il pelted Bar. national weather forecast: middle Atlantic coast roo!cr weather will occur 

S~;nny today and Thursday tion as sumnact dr<!w to a tow, Fla., and in c<tstern fair skies will rule east- states. Partly cloudy sl{.ies In the remaindc.r of the 
with a few mainly nigh~ rlose. Eastward from the Missouri and Oklahoma ward from the Gulf Coast and w•rmer wc•thcr will country with showers 
and morning showers. Great Lakes to Texas, flash flooding was pos::l- to :-low England although p•evail from the upper common from tho Great' 
High In the upper-80s. East showers and thunder- ble in a few •trcams be- t:•undershowers will be Mississippi Valley to the Lakes to Texas. 
and •outhoast winds 10-15 
m.ph. Show~r probability 
40 per cent. 

SMALL &OATS: A!l;mlic co~slal Wi\!NS 
- ~u~t And soulhiM!I Win:Js 10 n 
llo.tl•.l) woll; St' 15 :l·l l~d. WmJ!. lnd 
SCo'i lOl<ll:'( tliql.!'f r,(.l( hUI"I'( Sh>l'N• 
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""!t,.n.<~'ln t:••t~·. mid to llPntr l(ls. 
ll",f <tnr1 !(ou:tle.t'.! \'{nds 10 to I$ 
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fLO~ lOt.: Pnri•V tlcudy '''~HY w.th wi(l .. 
1v s~ utrrrrt thun•l"r'h!.'o'l•~ts. in tCevs 

I
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<lcrsh.nv•·t~ v.. "I\ i!f ftW niqM 4nd 
n.orrunQ \h·~·,...· . ., lliO•'q :he easr co.ut 
and lo.CY"". Alter '0'~• tlighs in tht 
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APPENDIX C. AUTO- AND CROSS-CORRELATION INVESTIGATIONS OF 
THE DATA FROM 22 SEPTEMBER 1970 

(Attachment III of final report on contract DAAG39-70-0053, 
17 Feb. 1971.) 

The data presented here were obtained from a limited 
analysis of the magnetic-tape records of the experiments on 
22 September. ~rhey are believed to be representative of the 
general behavior of all.the data recorded. They should be 
considered as guides to the direction which future, more de
tailed, analysis should take. 

The auto- and cross-correlation plots shown in Figures 
III-1 through III-5 were made by re-playing the magnetic 
tape of the indicated data runs into a Fabri-Tek Model 1072 
Signal Averager configured for computing such functions. 
Due to the desi9n of the Model 1072, the resulting plots are 
only approximat;::!ly normalized for signal distributions such 
as considered h•are; thus, care must be exercised in inter
preting the value of the coefficients of the correlation 
functions obtained. 

The correlation functions were computed and plotted for 
each frequency at each range point. These were reviewed for 
calibration difficulties, noise and hum problems, and repro
ducibility. The examples shown in Figures III-1 through 
III-5 were chos•an as being representative and illustrative 
of the general conclusions about the correlation properties 
of these data runs on 22 September. These general conclusions 
are as follows. (1) The received signals are approximately 
periodic and have periods of 2 to 3 seconds, although there 
are other competing periodic components, principally a com
ponent with period between 6 and 7 seconds. (2) The 
fluctuations of received signals at any two frequencies are 
virtually uncorrelated. (3) The recorded samples are ob
tained from a process that is only approximately statis
tically stationary. 

Except for III-3 and III-5b, the plots were all made 
with a dwell time of 40 milliseconds using 256 channels, 
which resulted in an approximate sweep duration of 10 
seconds. The amplitude and d-e level of the input signals 
were adjusted to minimize overflow problems in the A/D 
converter of the Model 1072. The noise reference was ad
justed to have approximately the same rms value as the 
corresponding data record. The square-wave reference was 
adjusted to have a peak amplitude approximately equal to the 
"average of the peaks" of the corresponding data record. 
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A. 

B. 

94 

Figure III-1. Comparison between auto-correlation plots 
for (A) a noise signal (Gaussian, 0.5 Hz bandwidth 

filter) and (B) the received signal on 30 MHz 
(Run 2, 22 September.) 



1-

A. 

0-

-I-

B. 

Figure III-2. Comparison between cross-correlation plots 
for (A) a square-wave~ signal (1 Hz period) and (B) 

the product of the received signals on 412 and 140 MHz 
(Run 2, 22 September.) 
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A. 

B. 

Figure III-3. Comparison between auto-correlation plots 
of (A) two- and (B) four-seconds duration for the 

same received signal on 412 MHz (Run 2, 22 September.) 



A. 

B. 

~------------------10 SECONDS------------------~ 

Figure III-4. Comparison between auto-correlation plots 
of (A) the rec~~ived signal on 412 MHz (Run 2, 22 September) 
and (B) a noise~ signal (Gaussian, 0.5 Hz bandwidth filter). 
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A. 

B. 

Figure III-5. Comparison between t.he auto-correlation plot 
of (A) the complete record of the J:eceived signal on 30 MHz 
for Run 2 (22 September) and (B) the smoothed time history 

of the received signal. 
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Sixteen s~1eeps of 10 seconds each were overlaid for each 
plot; since most of the samples on the magnetic tape are of 
one-minute duration, this required several passes of the tape. 
The only problE!m encountered with this overlaying process was 
that the tape-transients prevented the stripping of the d-e 
component with high-pass filters; such stripping would have 
provided a morE! accurate zero reference for the plots. This 
problem was not resolved due to the limited amount of time 
available for 1:his analysis. 

Figure IIJC-3 and III-4 are included to illustrate the 
similarity bebieen the auto-correlation functions of the 
signals at different frequencies (compare with Figure III~l), 
and also to demonstrate the reproducibility of some of the 
data records. 

Figure III-5 illustrates a data run which exhibited 
rather different behavior near the·end of the sample period 
for which no explanation has been found. The auto
correlation plot of Figure III-SA was made from the com
plete data record for that run and includes the last ten 
seconds of data which exhibit the unusual behavior. 
Figure III-SB :shows a smoothed time history of this portion 
of the record. Figure III-lB shows the results obtained 
when the unusual signal is deleted. 
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