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WASHINGTON, D. C. Wu 20590 

Official Business 

Colonel James C. Manatt 
Attn: TDET /UFO 
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FEDERAL AVIATION AGE 

Director of Technology and Subsystems 
Headquarters Foreign Technology Division 
Wright-Patterson Air Force Base, Ohio 45433 
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YAA Badar Capability 

Jlederal AViation Ageaey 
8oo In6epeDdence venue 1 SW 
W&~, D.C. 20553 

'!'be Aerial PbeDIOtleD& Bruen reqaeata 1ntor.at1oa 011 vbether the 
PAA n.dar net'IO'Ork coa.l4 teaaib~ be used to deteet Wl1de.nt11'ied 
fi11q o'bJeeta (UI'Oa) tl;yillg over the eonttmrntal lilliu ot t:be 
Unite4 states, part1eular~ UJ'Oa at altitudes at "'1dc:h 8 craf't 
abou.ld be flying IFB. 

JAKES C. MA.!IATT, C01Lmel1 USAF 
Director of ,.ecbnology and SU"baJSteu 
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20 Sept. 1967 

l talked to the FAA on ba8e. The F~~ radars see all objects 
from ~·ound level to tneir max. hei~ht ( 40,000 ft. at most 
terminal radars and 6o,ouo ft. for center radar8). None of these 
radars ( except one in N.Y.) can determine the hei~t of the 
objects on tne screen. Objects over 24,000 ft. must have a 
secondary transpon~er ( a deTice that seuds an am~lified code 
sianal to FAA radar). This is called the becon return system. 
If an objec~ does not return this 8i~l or code ( or does not 
have special permission to fly at these altitudes without a 
secondary transponder) the ~·AA sim~ly abswnes that it is less 
than 24,000 ft. The Faa is interested only in aircraft under 
24,000 ft. that have requested oid of some type and aircraft 
that they are in the ~roces8 of controlli~. All others they 
ignore ulless they see that the aircraft is in trouble such 
as a collision course with another craft. The FAA controller 
does not know of any phamplet or handbook with the awove info. 
in it. He su~estea that I contact Mr. Heenan or some one else 
in tte 2750th Trainin~ Office, Air Trainin~ branch(70480) to 
see if they may aave something. 

26 Sept. 1967 
Contacted lllir. Kerris of Air Traini~ Branch. He know8 of 

no booklet or manual that contains more into. re&aurdin~ the 
a ove topics. He suggested taat I contact Mr. Wilson ot the 
Hegional Office Faa ,Lunkin(?) Airport, Cincinatti. Also 
suggested thRt I could con~act the IndiaD&polis Center. 
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26 Sept. 1967 

I a~in called the FAh on base and asked them if NU~ 
headquarters received a co~y of all flight plans of planes on 
I.i!'.H. He said that they do. 

CCL. 

I then called Lt.AivJorton of ADO. Aeronautical .Defensive 
~ystems 02667) and asked him if NORAD kept track of all planes 
over 24,0u0 ft. He said that he thought that NORAD kept track of 
all plan~s over 4.000 ft. and traTeliD6 more than 120 knots. 
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DEPARTMENT OF TRANSPORTATION 
FEDERAL AVIATION ADMINISTRATION 

WASHINGTON, D.C. 20590 

OCT 111967 

~~~~: AT- 330 

Colonel James C. Manatt 
Director of Technology and Subsystems 
Headquarters Foreign Technology Division 
Wright-Patterson Air Force Base, Ohio 45433 

Attention: TDET/UFO 

Dear Colonel Manatt: 

Your request regarding the use of FAA radar for detection of unidenti
fied flying objects (UFOs) has been forwarded to this office for reply. 

The United States Air Force and the University of Colorado are conducting 
a study project on UFOs in which the FAA is cooperating. Enclosed 
is a copy of the Notice (N 7230.29) to our personnel instructing them in 
the procedures to be followed. 

Further information on this project and the reports obtained from the 
FAA could possibly be obtained from the University of Colorado. 

Enclosure 

Sincerely yours, 

~'/V //J~~~ 
o ert ""w. ~n, Chii'f 

~TC Operations and 
Procedures Division 

Air Traffic Service 

• 
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NOTICE FEDERAL AVIATION AGENCY 
Washington, D.C. 

N 7230. 29 

4/4/67 

Cancellation 
Date: 12/31/67 

SUBJ: REPORTING OF UNIDENTIFIED FLYING OBJECTS (RIS: AT 723D-96) 

1. PURPOSE. This notice establishes procedures for reporting of unidentified 
flying objects (UF0 1 s) by air traffic control specialists. 

2. EFFECTIVE DATE. April 20, 1967. 

3. REFERENCES. Aeronautical Communications and Pilot Services Handbook 
7300.7. 

4. BACKGROUND. The University of Colorado is conducting a study project on 
UF0 1 s. One of their problems is to develop detailed and credible data. 
Since air traffic control specialists are skilled observers and in many 
facilities have access to radar, their cooperation is invaluable to the 
project success. 

5. PROCEDURES. All reports submitted for this project are on a voluntary 
basis, but it should be noted that reports will be held in strict 
confidence and no details of sightings or names of persons will be 
released to news media. Telephone reports of radar UFO sightings shall 
not include names of radar sites from which the data was derived. This 
is to preclude release of classified information on joint-use radar. 

a. Initial reports on UFO sightings should be transmitted immediately 
on the FTS system to the University of Colorado by dialing 
8-303-447-1000 and requesting phone number 443-~ When the 
switchboard operator at the University of Colo~''answers, advise 
that the Federal Aviation Agency is calling with a UFO report and 
the party designated to accept the call will be connected. 

b. Report should be brief and include such information as: 

(1) Time, place and duration of sighting. 

(2) Method of observation (radar, visual or both). Do not include 
name of radar site. 

(3) Number of objects seen. 

(4) Size, distance and motion of object. 

(5) Name of person calling and facility of employment. 

Distribution: FAT•l, 2, 3, 5, 6 ( 1·5) WRM/ AT-3 
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Page 2 N 7230.29 
4/4/67 

c. After initial reports of sightings, a later follow up by University 
of Colorado and collaborating scientists at other universities will 
take place in the form of interviews. Interviews will be conducted 
only on those sightings that hold special interest for UFO research 
and will be held at the convenience of the personnel. If the inter• 
view concerns a UFO sighting derived from joint•use radar, security 
clearances at the secret level must be confirmed for the interview 
group. A listing of those persons cleared will be provided to the 
air route traffic control centers through Compliance and Security 
channels. 

Par 5 

d. Sighting information received from outside sources shall be handled 
as specified in Handbook 7300.7, paragraph 463. 

APPROVED APRIL 4, 1967 

67-4641 
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A PRELIMINARY STUDY OF 

UNIDENTIFIED TARGETS OBSERVED 

ON AIR TRAFFIC CONTROL RADARS 

By 

Richard C. Borden. Electronics Division 

and 
Trrey K. Vickers. Navigation Aids Evaluation Division 

Technical Development Report No.180 

CIVIL AERONAUTI<:s ADMINISTRATION 
TECHNICAL DEVELOPMENT AND 

EVALUATION CENTER 

INDIANAPOLIS. INDIANA 

May 1953 
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U. S. DEPARTMENT OF COMMERCE 
Sinclair Weeks, Secretary 

' 

CIVIL AERONAUTICS ADMINISTRATION 
F. M. Lee, Administrator 

D. M. Stuart, Director, Technical Development and Evaluation Center 

This is a technical information report and does not 
necessarily represent CAA policy in all respects. 
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GJ"O tsl·105J77- 1 

T.'"!e Air :!\a,·q;a~ion .Je,·elopment Board 
P:!\.:J3) was estabi1shed by the Departments 

o: Defe::se and Corr:merce 1n 1948 to ca::-ry 
o·..;.: a un~fied deYelopment program ai:ned at 
rr:eenng the stated operational requi::-ements 
of the common military/ci,·il air na,·igation 
and traffic control system. This project, 
spo::-.sored and financed by the AKD.3 is a 
part of that program. The A:!\:.J.3 is located 
··Nithin the administrative framework of the 
C1vil Aeronautics _AdministratlOn for 
housekeeping purposes only. Persons 
desiring to commumcate with ANDB should 
address the Executi,·e Secretary, _Air Navi 
gation Development 3oard, Civil Aeronautics 
.Administration, W - 9, Washington 25, D. C. 
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A PRELIMINARY STUDY OF UNIDENTIFIED TARGETS 
OBSf~RVE.D ON AIR TRAFFIC CONTROL RADARS 

SUt-v!MARY 

This report describes the investigation 
tnll' o f unidentified n1oving tar ge t which 
bt.'en obse rved recently in considerable 
;,,·rs on the viewing screens of air traffic 

·:~ol radar equipment operated by the Civil 
• ·-·utics Adtninistration. This investi-
t:~o.···""" 
~ 0 '1 was conducted by tneans of interviews 
. oe!'sonn e l concerned, by study and 

:: • .,:.atio n of official records, a nd by first-
• ~~obse rv a tion of nmnerou s targe ts on the 

,~:ngton 1\licrowave-Early- \V arning (MEW) 
• ~ 3 ~ and on the Indianapolis ASR-2 radar. 

It was determined that tar ge ts which 
·e ;,; 11 own to operating personnel by various 

·· ~:-:1inologies such as "ghosts," "angels," or 
._,ics" do not represent new phenomena; 
-~a re they peculiar to the Washington area. 
~ r relation of controllers' reports with 
~.ae d States Weather Bureau records 

·:.1 cated that a surface temperature inver
.on was almost always noted when such 

:! ~gets appeared on the radar. 
Firsthand observation in the tracking 

~::d subsequent motion analysis of 80 of 
:.:ese unidentified targets indicated that a 
.! : ge number of these were actually 
econdary reflections of the radar beam. 

·'?parently these reflections were produced 
-,. isolated refracting areas which traveled 

nth the wind at or near the temperature 
~~·ersion levels. 

Although the exact size, shape, and 
composition of these isolated areas are not 
,_,own, it is believed that they may be atmos
?he ric eddies produced by a shearing action 
'f dissimilar air strata. It appears possible 
:.iat such eddies may refract and focus the 
~adar energy with a lens effect to produce 
small concentrations of ground return with 
sufficient intensity to show up on the radar 
display. It is also believed that the cor
~elation of the appearance of these radar 
tdrgets with visual reports of so-called 
flying saucers" is due to the strong proba-

oility that both effects are caused primarily 
oy abrupt temperature inversions. 

Such radar targets are usually easy to 
recognize because of their generally weak 
return and slow ground speed. Unfortunately, 
radar returns from small helicopters some
:imes present these same characteristics. 
Spurious targets of this type can become a 
huisance under busy traffic conditions, 
~articularly in localities where helicopter 
lperations are prevalent. 

INTRODUCTION 

Closely related to a recent flood of 
visual reports of flying saucers, the sighting 
of scores of unidentified targets on the 
Washington Air Route Traffic Control Center 
(ARTC) radar aroused much publicity and 
speculation regarding the origin, composition, 
and import of these objects. Concerned with 
the possible detrimental effects of this 
situation on the control of air traffic, the Air 
Navigation Development Board requested the 
Technical Development and Evaluation Center 
of the CAA to investigate the problem . 

The specific objectives of this study 
were: 

l. To find out as much as possible about 
the nature of the targets themselves. 

2. To determine whether this problem is 
new and peculiar to the Washington area or 
whether it had occurred previously at 
Washington and at other CAA radar locations. 

3. To determine the effect of this problem 
on the control of air traffic. 

4. To determine what changes should be 
made in the radar development program in 
order to cope with the situation. 

OFFICIAL RECORDS 

As one of the first steps in this study, 
all records of these phenomena reported in 
the logs of the Washington ARTC Center were 
tabulated. The tabulation, given as Table I 
of this report, was taken to the Analysis 
Section of the United States Weather Bureau 
where it was correlated with meteorological 
data for the periods involved. It was then 
discovered that a temperature inversion had 
been indicated in almostevery instance when 
the unidentified radar targets or vis u a 1 
objects had been reported. Weather analysts 
were asked whether any unusual weather 
conditions had prevailedover the Washington 
area during the period covering the occur
rences of large numbers of the unidentified 
radar targets. Their report maybe condensed 
as follows: 

Monthly Weather Summary, July 1952. 
The heatwave that broke records in the 

eastern portion of the United States during 
the month of June continued on through July, 
becoming intensified during the latter part of 
the month. July weather maps were charac
terized by a well-developed Bermuda high 
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Oat~ T1m~ 

l<JSl EST 

S-ll lOOO to 
0000 

7-10 Not 
Avail-
able 

7-13 0300 

Number Radar Contact V1sual Color Location 
Targets DCA DCA ADW Contact 

Esti
mated 
50 

CTR TWR APC 

Blue-
While 

Rrd 

Orange 

Dark 

Yellow 

DCA 
T~rmmal 

Ar~a. 

Quantico 

60 Mdes 
Southwest 
DCA 

VICinity 
Lan~ley 
F1eld 

East and 
South ADW 

DCA to 
Martlnsbur..: 

Over ADW 

DCA 
Termmal 
Area 

DCA 
Term1nal 
Area 

DCA 
Term1nal 
Area 

DCA 
Termmal 
Area 

R1verdale 

Greenbtdt 

10 Miles 
East 
Tyrone, Pa. 

Lynchburg, 
Va. 

ADW 

DCA 
Terminal 
Area 

C1ty of 
Washmgton 

DCA 
Termanat 
Area 

r>CA 
T•rmanal 

10 Wll•• 
~ ...... , ··-

TABLE I 

TABULATION OF UNIOENTIFlED RADAR TAH.GETS AND VISUAL OBJECTS 
REPORTED TO WASHINGTON ARTC CENTER 

MAY l'l TO AUGUST 16, 1952 

Altitude Reported Radioo;onde Obo;e rvahons 
MSL By 

(feet) 
Temperature Lapse Rate Hum1d1ty 

lOOO 

Center lnversiQn!'i: z•rrom 700 to 
I SOD ft., 1• from 9600 to 
10,000 ft., otherwise normal 

Nallonal 4l Not avadable for !orality 

11,000 Capt, Bruen DCA: Surface mvers1on 6• 
Natlona I below l 000 rt. 

1000 to P;~.n- Norfolk: SuperadJabat1c lapse 
lOOO Amencan rate around 9000 ft, 

40,000 to 
50,000 
(est,) 

r~rry 901 DCA: Surface anv~rSIOn z· 
Center DCA: Surface mvers1on 3• 

isothermal between 8000 and 
10,000 fl. 

Capital 807 DCA: Surface mvcrs10n 1• 
15othe rmal between 8000 :.nd 
10,000 ft. 

USAF DCA: Surface 1nvcrs1on \• 
Personnel ISOthermal between 8000 and 

10,000 fl. 

Ce"nter DCA: Surface 1nver!uon \• 
1soth~ rmal betwc1•n AOOO and 
1o,ooo n. 

Cap1tal 610 DCA: Surface Inversion 1• 
isothermal between 8000 and 
10,000 rt. 

Center DCA: Surface mvers1on 1• 
normal lapse rate abovt• 

Center DCA: Surface anver!HOn t• 
otherw1se normal 

Lt. Waif's DCA: Shght anvers1on at 
{AOW) 1500 rt., small Inversion at 

18,000 rt. 

Local DCA: Slq;~ht tnvers•on at 
Ctllzen ISOO ft., small mvers1on at 

18,000 ft. 

Amertcan Not available for loC"altty 
516 

LoC"al Not avadablf' for localtty 
C1t1zen 

MaJ. Turhn DCA: Slight JnversLon at 
1500 fl., small 1nvers10n at 
18,000 ft. 

DCA 
Tower 

Loc al 
C1t1zens 

Center 

DCA: SurfAce 1nvers1on 4•, 
ste~p lapse rate to I 0,000 ft. 

DCA: Surface lnVI.'rsLon 4•, 
steep lap~e rate to 10,000 h. 

DCA: Surface 1rwer•1on 4•, 
~Jteep lap•e rate to 10.000 h. 

Normal 

Nnt ;wallable for localtty 

DCA: Low, below measunng 
limit'> at 11.000 ft. 

Norfolk: H1gh, but fell off at 
6000 ft. 
DCA: Sharp fall at 6000 ft. 

DCA: Above 10,000 ft. dropped, 
then anC"re;ued shghtly, dropp1ng 
aga1n at I S,OOO ft. 

DCA: Above 10,000 ft. dropped, 
then mcreoued shghtly, dropptng 
aga•n at 15,000 ft. 

DCA: Above 10,000 fl. dropped, 
then Increased sltghlly, dropptng 
a~i'lln at IS,OOO ft. 

DCA: Above 10,000 H, dropped, 
then Increased sl1ghtly, dropp1ng 
ag;un at 15,000 ft. 

DCA: Above 10,000 H. dropped, 
then 1ncreased sl1ghtly, dropp1ng 
aga1n at 15,000 H. 

DCA: Sharp decrease at 10,000 (t, 

DCA: Fell below measunng 
limit~ at 8000 ft. 

DCA: Htgh to 1l,OOO ft .. fell o(f 
somewhat, sharp r1se at 
18,000 ft. 

DCA: Htgh to ll,OOO ft., fell off 
somewhat, sharp nse at 
18,000 ft. 

Not available for locality 

Not available for locahty 

DCA: H1gh to ll,OOO ft., fell off 
somewhat, sharp nse at 18,000 ft. 

DCA: H1gh at 10,000 ft .. slow fall 
to 15,000 ft., fast fall above 
15,000 ft. 

DCA: H1gh at !0,000 ft., slow fall 
to IS,OOO fl .. fast fall above 
IS,OOO ft. 

DCA : Hagh .11t 10,000 ft., •low fall 
to 15,UOO ft., la•t fall above 
1'!»,000 h. 

Remarks 

Speed lO to JS miles per hour. Followed curved course 
from 1 Smiles south of Arcola over Manasaaa, La Plata, and 
McLtan. 

No details available. 

Came up to alt1tude of a1rcraft, hovered l mtles to left of 
northbound atrcraft. Pilot turned on all lights. Ball of haht 
took off, go1ng up and away. 

Estimated speed 1000 m1les per hour. head1ng northeast w1th 
sudden change to west-southwest. 

Fa1r to weak targets, speed 100 to 130 mtlea per hour. 

Llgi.ts moved rap1dly up, down, and honz.ontally. Also 
hove red. 

No details available. 

Radar checked, found all nght, Targets moved at 
random. Max1mum 10 at one tame, 

L1~ht and radar target appeared to follow atrcraft from vtclntty of 
Herndon to 4 m1les west of DCA atrport. 

Movement generally southeast at 15 to 40 mtles per hour, 
somet•mes 1n patrs and threes. Mostly weak, occasionally 
stronJ.t. 

Tower saw few tar~ets, only one movtng fast. 
Center noted other targets at llOO EST. 

Small Circular object, edge occasionally vLslbl~. No no1se, apeed 
est. at 50 to 60 m1les per hour. OscLllallng rolltng mot1on movtna: 
northeast. Clouds mov1ng southeast. Entered base of clouds. 

Brilliant hght, tremendous speed, 

v,c1n1ty thunderstorm. Oarttng around edges, Left no tratl. 

Low, unsteady fhght, mov1ng north to south. Left no tra1l. 

Moved slowly, stopp~d. fhckrred, moved 1n arc. 

Tracked on north-northeast headtng from 6 m1les south-southwest 
of anterma to antenna s•te at speed of lS mdes per hour. 

Many 5oghtangs. 

Mov~ment rrom Herndon to Andrc-w•, •outhea•t h.-adtnr, aa b..h 
IS n ' ol•• w1de, 



Ro
b 
Mer

ce
r

Date T1m~ Number Radar Contact V15ual Color Loc~t1on 
1952 EST Targeb DCA DCA ADW Contact 

5-Zl ZOOO to Esh-
0000 mated 

7-10 Not 
Avall
abl~ 

7-ll 0300 

1·14 llll 

7-ZO 0100 

7-lO Early 
Mornu11 

7-ZO 0000 t.o 
OS40 

1-lO 0300 

7·23 0000 t.o 
0800 

1-l6 Z010 

7-1.7 1910 

7-l7 Z030 

1-l1 llll 

7-Z7 2040 

1-l1 zzoo 

7-l7 1.318 

1-1.8 0030 

7-1.9 0130 to 
osoo 

7- 29 12.30 to 
1SOO 

\ ,_ .. ,~00 

so 

Many 

Many 

Many 

Many 

I' 

CTR TWR APC 

I \ I 

DCA 
Termmal 
Area 

Ouanhco 

Blue- 60 M1les 
Whale Southwest 

DCA 

Red ViCinity 
Langley 
F1eld 

East and 
South ADW 

DCA to 
Martinsburg 

Orange Over ADW 

DCA 
Termtnal 
Area 

DCA 
Termtnal 
Area 

DCA 
Term1nal 
Ar~a 

DCA 
Termtnal 
Area 

Dark Riverd~le 

Greenbelt 

10 Miles 
East 
Tyrone, Pa, 

Lynchburg, 
v •. 

Yellow ADW 

DCA 
T.-rm1nal 
Area 

C1ty of 
Wa shington 

DCA 
Termtnal 
Area 

DC A 
Trrn\lnAI 

I 
ftl>utl.•••t 

\~< 1· • 

TABLE I 

TABULATION OF UNIDENTIFIED R ADAR TARGETS AND VISUAL OBJECTS 
REPORTED TO WASHINGTON ARTC CENTER 

MAY Z1 TO AUGUST 16, 19SZ 

Altitude Rt:ported Rad1osonde Obse rvatlon s 
MSL By Temperature Lapse Rate Hum1d1ty 
(feet) 

2:000 

11,000 

I 000 to 
lOOO 

40,000 to 
SO,OOO 
(e<it .) 

Center lnvt"rsiOnl>: z•rrom 700 to 
1500 ft., 1• from 9600 to 
10,000 fl., otherw1sc normal 

Nat1onal 42: Not available for lorahty 

Capt, Bruen DCA: Sudace •nver s•o n 6• 
National below 1000 rt. 

Pan- Norfolk: Superad1abat1c lapse 
Amr r•can rate a round 9000 rt. 
F"f'rry 901 DCA: Su rface lnverston z• 

Center DCA: Surface 1nvers1on 3• 
uothe rmal between 8000 and 
10,000 ft. 

Cap1tal 807 DCA: Surface- 1nvcrS10n 3• 
ISOlh~rmal bt"tween 8000 and 
10,000 ft. 

USAF DCA: Surface tnvcrSton 1• 
Pe r!'ionnel l!'iOtht: rmal betwef'n 8000 and 

10,000 fl. 

Center DCA: Surface 1nvcr!'i10n 1• 
1sothe rmal betwef'n 8000 and 
10,000 ft. 

Cap1tal 610 DCA: Surface 1nvers1on 3• 
Isothermal bf'tween 8000 and 
10,000 rt. 

Center DCA: Surface InverSIOn 1• 
norm~! lapst" rate abovt" 

Ct'nter DCA: Surface 1nver'!.10n 1• 
othe rw1se normal 

Lt. Waif's DCA: Slij;~ht InversiOn at 
(ADW) 1500 ft., small ~nvers1on at 

18,000 ft. 

Local DCA: Shght 1nvers1on at 
Ctllzt>n ISOO Ct., ~mall 1nvers1on at 

18,000 ft. 

Ameracan Not available for locality 
s 16 

Local Not avatlabl.- for locahty 
Clttzf!'n 

Maj. Turhn DCA: Slq.,:ht 1n vt•ro;1on at 
15QQ ft., smaJI lnVf'rS\00 at 
18,000 ft. 

DCA 
Tower 

Local 
ClltZ.f'nS 

C rntpr 

Crnto:-r 

DCA: Surfo~ce inver~•on 4•, 
ste.-p lapSf' rate to 10,000 ft. 

DCA: Surfact lnv.-rs•on 4•, 
stet'p lap~e r.lte to 10,000 ft. 

DCA: Surface 1nvers•on 4', 
.,lt•f'p lapc,r rate to 10,000 ft. 

DCA: St<'<'Jl l .. po;t- r;ott- tu 
lOOO ft., uwrrliiOil ')00 ft. th1•lo. 
to l'>OO II. 

Normal 

Not ava1lable for locahty 

DCA: Low, below measunng 
l1m1ts at I 1,000 ft. 

Norfulk: H1gh, but fell oH at 
6000 ll. 
DCA: Sharp fall at 6000 fl. 

DCA: Above 10,000 ft. dropped, 
then 1nr rca sed slightly, dropp1ng 
again at 15,000 ft. 

DCA: Above 10,000 ft. dropped, 
then Increased shghtly, dropp1ng 
again at 1 S,OOO ft. 

DCA: Above 10,000 ft. dropped, 
then Increased ~lightly, dropp10g 
agoun at I S,OOO ft. 

DCA: Above 10,000 ft. dropped, 
then 1ncrrased sl1ghtly, droppmg 
again at I 5,000 ft. 

DCA: Above 10,000 Ct. dropped, 
lhtn 10creased shghtly, dropp1ng 
agilln at I S,OOO ft. 

DCA: Sharp dt"creast" at 10,000 ll. 

DCA: Fell below measunng 
hm1to; at 8000 ft. 

DCA: Hq;~h to ll,OOO ft., felt ofr 
somewhat, s harp nse at 
18,000 ft. 

DCA: H1gh to 11.,000 ft., ff'll off 
somewhat, sharp nse at 
18,000 ft. 

Not available (or lo<'ahly 

Not avadablr- for localaty 

DCA: H1gh to ll,OOO ft., fell off 
somf'what, sharp rase at 18,000 ft. 

DCA: Hq~h at 10,000 rt .. slow fall 
to I 5,000 ft .. fast bll above 
15,000 ft. 

DCA: H1gh at 10,000 fl., s low fall 
to \5,000 ft., fast fall abovf' 
lS,OOO ft. 

DCA: Hij.~h at 10,000 h., ~low fall 
lO 15,000 ft., fa~t fall abOVf!' 
15,000 ft. 

OCA: 111~-:h to ')000 fl., sharp (.dl, 
thrn l"('tt'l'l•·•n)( to 100 prr • rnl 
.. , qooo ft. 

or: A · ')1.-"1' 1 .. 1,~,. •••• lo II(~ A II•Jih l~o ')0()0 II, , •"•'I' 1•11. 
/110t~ 111 ~··, ," ·~ • ,,. "' ') Ul,l II ""' i> ~t:•.,."o;:~· ;; •""'"Il l<> 111\J ,,.,., '*" 1 

Remarks 

Speed 2:0 to 35 mtles per hour. Followed curved course 
from 15 miles south of Arcola over Manassas, La Plata, and 

McLean. 

No deta1ls available, 

Came up to altitude of a1rcraft, hovered 2: miles to left of 
northbound a1rcraft. Pilot turned on all hghh. Ball of hght 
took off, go1ng up and away. 

Est1mated speed 1000 mdes per hour. head1ng northeast w1th 
sudden change to west-southwest. 

Fa~r to wt'ak targets, speed 100 to 130 mlles per hour. 

Lights moved rap1dly up, down, and horazontally. Also 
hovered. 

No details available. 

Radar checked, found all nght. Targets moved at 
random. Maxamum 10 at one t1me. 

L1ght and radar targt>t appeared to follow a~rcralt from VIC lOtty of 
Hf' rndon to 4 m1les west of DCA a1 rport. 

Movt'mf'nt gf'nerally southeast at 35 to 40 miles per hour, 
someltmf's 1n pa1rs and threes. Mostly weak, occas1onally 
s tron~. 

Tower saw few tar~ets, only one mov1ng fa st. 
Center noted other targets at lZOO EST. 

Small c~rcular obJI'Ct, edge occas1onally VISible. No no1se, speed 
est. at 50 to 60 mdes pt r hour. Oscillating rolling mot1on mov1ng 
northeast. Clouds mov1ng southeast. Entered base of clouds . 

Brdhant hR;ht, tremendous speed . 

V 1ctn1ty thunderstorm. Da rllng a round edges. Left no tra•l. 

Low, unsteady (lq~ht, mov1ng north to south. Left no tra1i. 

Movf!'d slowly, stoppt'd, flickered, movf'd tn arc. 

Trackt'd on north-northeast hf!'ad1ng from 6 m1les south-southwest 
of anterma to antenna Stte at speed of ZS miles per hour. 

Many s•ghtmgs. 

Movt"ment from H<• rod on to Andrews, southeast head1ng, 1n belt 
15 n11les w1dt'. 

No drtad<; .avadablr. 

J 
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Date Tame Number Radar C ntact Vasual Color Locataon 
195l EST Targets DCA DCA ADW Contact 

CTR TWR APC 

7-30 ll58 Caty of 
Washangton 

7-31 0810 ZS Males 
North 
Savage, Md. 

8-3 lOOO Blue- 50 Males 
Whale South 

DCA 

8-' 1600 to Some DCA 
0000 Termanal 

Art' a 

8-6 0000 to Many DCA 
0800 Termanal 

Area 

8-8 1400 DCA 
Termanal 
Area 

8-9 lllO DCA 
Termanal 
Area 

8-ll ZIOO Blue- Caty of 
Wh1te Washangton 

8-13 1958 to 68 DCA 

0030 Termanal 
Area 

8-14 1956 IS Miles 
West DCA 

8-14 lOSS 1 1/l Miles 
Southwest 
ADW 

8-15 llll to DCA 

ll44 Term1nal 
Area 

8-16 0000 to DCA 
0450 Termanal 

Area 

Altitude 
MSL 
(feet) 

1<},000 

n.._.ported 
By 

Local 
Cata7.("n 

Local 
Catu;en 

TABLE I {Cunhnued) 

Radaosond(' Obsf' rvat1ons 
T1·n1perature Lapst.' Rate Humadaty 

Not dVailab\e Not avaalable 

Not avaalabl~· for locdlaty Not available for local tty 

Cap1tal 98Z DCA: Small ~urfat-c mvf'rc;1on DCA: Oecreasang to Vt'ry dry 
Isothermal at \\,000 fl., small at 14,000 rt. 
anverston at \4,000 ft. 

ADW DCA: Small surface anverston DCA: Htgh throu8hout 
Approach 
Control 

Center 

DCA 
Tower 

Center 

Local 
Cata:r.en 

Center 

Center 

ADW 
Weather 

Center 

Center 

DCA: Small surface anversaon 

DCA: Normal 

DCA: Normal 

DCA: Surface 1nvers10n 
below ZOOO ft., another between 
8000 and 9000 ft. 

DCA: Surface 1nvers1on 
below ZOOO ft .. another between 
8000 and 9000 ft. 

DCA: Hagh throu~hout 

DCA: Hagh, decreasmg t'l below 
measunng hm1ts at 17,000 ft. 

DCA: H1gh at surface, low above 
upper anversaon, otherwase below 
hm1ts 

DCA: H1gh at surface, low above 
upper 1nverc;1on, otherwise below 
hm1ts 

DCA: Surface tnversaon 6•, DCA: H1gh, decreasang sharply 
upper tnversions at 13,500 and at 14,000 ft, 
15,000 ft. 

DCA: Surface mverston 6•, DCA: Hagh, decreasang sharply 
upper anverstons at 13,500 and at 14,000 ft. 
15,000 ft. 

DCA: Surface 1nversaon to 
400 H •• ISothermal to 1100 ft. 

DCA: Surface Inversion to 
400ft., 1soth~rmal to 1100 ft. 

DCA: Htgh, wath sharp 
lluctuat1ons between 16,000 and 
ll,OOO ft. 

DCA: Hagh, wtth sharp 
fluctuations between 16,000 and 
Z3,000 ft. 

Remarks 

Oblong lq;~ht. Note: may hav1"' been light from aarport 
ce alomete r. 

Hall of fare wath tali. Shot upwards. 

Movang southeast. 

No details available. 

Movang east to southeast at average speed of 38 males 
per hour, Farst appeared lO to ZS males west of DCA. 
Wands to ZO,OOO ft. averaged 18 to lO knots. 

Class 1 targets, speed 60 miles per hour, 
tracked from 18 mdes north of DCA to 
l miles north of DCA, 

Headang east, 

Movang 1n arc h1gh overhead. 

Targets plotted on southeast and south 
head1ngs at l4 to 59 knots. Most tArgets 
wtth1n 10 miles of radar antenna. 

LEGEND 

Target plotted on east-southeast 
head1ng, speed 53 knots, curved 
path. 

Slow-movtna target. 

Targets plotted on north to east
northeast headtngs, speed l8 to 
15 knots. 

Base 

APC = Approach Control 

CTR =Center 

DCA = W ash1naton 

EST =Eastern stAndard hme 

est. = Eshmated 

Targets plotted on west-northwest MSL =Mean sea level 
to north-northwest headangs, 
speed ll to 43 knots. TWR =Tower 



Ro
b 
Mer

ce
r

1 
ft.t ... a .. 

l:.:.:"""CL.. .. Ct.iu.- Vl ~!!" 

.1n.:: p:-P' tlU -, o -~c was 

antlcvr lor.1r ·~ClCJCt<..J."ibf? 

0'--t:-:- l.JJ~ t-C.!:.Jtl:"rr t. nitP.C 

Stc.t•- , c :r1o·~ ~!r1~r.t "'v}nc.l cuntinul':d 
t:a' !uunt· 'J 1 !::.. l1CJ-A ~!"OL.S .. r· \.vo.:: n, ruoiE.t 
c ..... ur i "'tJ!' t11~ Gt.._f <..! t._.:~ .. 1co. ·r11e v.:-:;rm 

c."· ·:.-:: _!.. -~ -<..1\ ''}:t ... II0"-1 u~ '..r cuou~ ! C ,00(1 
1 ~- f ~. 

J.• ~t-c.>Ul!t!l.J.I-:t_.:, 

! ; ! '! J i ,!'"() .... and 
-:.. --u.J~ 't. c!"t;t. v .. '.::.~ t10;, an-:.. dr\... .Stcq~:JC~lCJn 

ail'"! J f~C;.: ... tJ'.. ui 1..JJ' c..lr ()\. t;:- \JJI ~C.~ti:""!": • .,_.f!. .. tl:!': 

... •.c.' fv~tt,,_: lf!' :-r~c.&'J .... u~C0.\....5' c.! ar 

'-. ~ t:~r: .. t i ~ ... 0:. t ... anC c! vw,_.!::.t'2':-ly s • .~.nc:.... 

JJfJ:-t; J.-:-::' ~_ .. r:!t~':. ,:,tc..ti-::S CJO:!"G.t-::-, 

l' . J • ( • 

,, 

"...V ..... 'I: 

c.."r1UUr: u; r,_ec1.:-!~ir_a'"..iur 1Y 

.... .: ' "" .: . ....:. 

a: L.J.'\'• 

c ,_ c.,~ r 1 u ..... • 

!J 1- ':.....,-,. 

r_c..J~ ...~; 

U!J I...~:... ~ J 

,,._t: tiJ'' ;.>-"'=''· '-:_u,-
r_u!l'.lU.C.J. .i~ t0 tnr 

lP,L: v. 1nC!::. 

iu.:-rr~atl(J ... of 
.. r~r.::l[Jf-:"Lt . .: rt .i!!V~rSl(J{l::_ Q:;!'if!~_ l!J.'=:' flO !'"S Of 

·~ '= r .f", It~~ ~ :.. • 

:: -: p u r t :.. of 
t!l<: uut>"::!'. ed 

ily!ng 
.lp11t~ 

~j ... a!l!.LP" 1.Itf· Sc.!:fJ.f; r_(;J.Q:" ran~r;. c.:_ tne O.UrfJrD.. 

!.JV:-f::L~.;.- ail': ~~r_._r_r; b....t_..-rJrL_ t-fir::cl.S C.!Of.,f:ly 

~u u ;. :..ur.t>fJU: a.ct.i' -t>·, rJ\:'J"SCJLfd:: o:: tne 
-a .. c.; (..Jr.;:.,':::-' .. o.tr.Jr · v.;~.:-':.. CCJL!..>L-teO:: in o:-Cie!" 

tv Uf-_tf-:"!"' ~ft':.. hHetiJf::.:"!" a.r:v un-....suc.,~.. sur~spot 

aCtJ.vrty Jtd.':.. uccur:"r::-:: O:...t:--in:_ t!J~; pe:-1oc 1 .. 

'-jt...tl::~:~u:_. 'I JJ'~ _:''=fJ0?'"1.~": tLC:. tJ_f-,:-r~ LO.'"- Utf:::r

!t"J l..lfl-:jt...C_ ... C.Ci..J. .'lt)· t..~ l..Li:... fJ.C....t-JY'f:"~ 

.!:"' .. 1-fJ'J:"t:.... .:!'fJI: ()tJJI;;~ -...~CJ""_L:....:.fJL:.... 

'J !J:- .~~c..;_d_~LFtU" ~ .. !-J'! r__, r_,f:nt'::!'" lS !J ~ 

ur J ;'c.~:: ~~1 L....:..pr.;r-:r1 J!_tr .. ~l,.. :-ou.tt_ S\.1!'"\,;f:'::..i.lar,c~ 

:-a' .... .-.::". ~""1VII'::·.if-"!", • .>•:·~~ri_ '"...,..-_'. C...CJLl:-o: t.Uh,... ... S 

'::"Jt r;c..:t....!.f...~r.~'"::l ·u_t.r .. ~.:_: r.~'-•;t .J 1J:::-' .. ~:.~:~lc.nr_r:; ra.a,;.....t:", 
.1 -'r.J: !-_ _.,_:-c - oJ _:-. ': ..... o~ tiJf;~':.. .1oca.tiur;s 

A 'J _,/- r~·l A) !.-!U!J-Clp.:.._] P .. J rpo!'""'.. . 1\·__.. UrdO~nt:!.il?-1'] 
t ';" : ~ ... ~~ l -~ (J i. tl 1 ·.. I.. c. t J r r-: I.~ ·~ f- u f- f:: " r t rJ (J _:-tl-" ':i. 

~-d(Ju - Ul(JVlJJ' t-:.1£~f-:'~ J./~' rJr ....... ~:- .. 1-'; Q~, .. L!"'~f':~ 

lf.~ ... 1..f'U!!Jf:flt J;yltl; ... VJ':C...tJJr-r f_t;JlU ... "'..J.UIJ~ O.f.JUL...l 

Au;,_...!..t ., 1'1S~. ! .. (J J_~1~:-j~-rf-:n~~~ ·J:~t.r 

trciiJ.,-_ :~r_;_:., CJI-~fl C..au~_, ,~rj uv t1 1' ~ ,..(JlJlf~!!. 

4 

CHl':::AGC , lv:idwti · ~ 1 .. !:' 0 .,.. t. l md.-nt L• 
to rP.et ..... 11~ V&-_ Uf:"t ... ~'="P:l or TLur v or cc. ( 

1 
p<:!::"tlC\..J::J"J\' J-'11'='' l':!T!lP'::'~c.tJ.J"P lrl.'-'• ,

0
, 

r.a'\·P LJ~P· 1r eiit"c~ and iO".J/ S!r1ot., 

0 V ~ ::" ti !~-'- C .. t . . ~ l J P t! ... F US t.: L 
1
}) [ l \. J. ~ • 

t.:-aifl":... ll,ir:J:-r:JO.tio- t" uti,'='!" t..l,..c:-r:f' •. 
UC..Ct:.~lOTJ·~ .. .iY fo-r:: '- DU!bd.Tl~*- p:-r •)JI •• 

s1ncr tr.-:-r~ 1~ c.: cor.~ia~ ... a.l.JJP ;u~_-.~. 1 rt •1: •• 
c.ct1' _tv c..t C:tnd. o :-ounc. tit(;' ai ~fJCJ:-t. 

C::...EV!<_::_..;;,:::,;, !.:ur • .iop<.! 1-.!:-po::-t. 
£1ec :-ado.,. t<:! :-pet hti-- 'c u<-•- UL P!" .1 

~rn~ cL.lti c.ort::-o ~~ ... .. '-' .. .1 - • 

!I!UVlDt' ::_ .. CJ\NJ.Y i:-or:- V~ ":::!:..: t'"• PC.!:~ ~ 

u::> ir. c.~~ po :-t1on s oi tn '- .=-cop~-< i c r ' 

t-::.:-~---'='~ 

r+:::PV:-te-:..~ 

<.£ 

:.....a.Gua~dia .~ir;;v:-:. 

lr:stanc~ ; . .:c.~ :repo:-"LP-:... _!-: tL~ 1... .. 11 ,._ ... ~ 

tf10Ugr.:.~ t\J (),:;.. Q . .J.f::' tv c.__:__:lr:Ldti~::, ..-·it11 .. • 
rctGa:_""' itse_:. 

t 

tr...lS na.t:...1.rt:: Jl-:JVE:' 'uf::'C!L Ot;.S~::"\. ~':1 OC..C .. l• ... 

c.:ly ov~r.:..... !UTLS L;r::rlor:... ~E:cE:n: orr: .. ·' r 
ar~ logged 1n .. i a.bJ.r:- I of th1s .repo:-:. 

~~sr;~ctea r... .... ~r:.s o~ str~ _ .. v.;r=atne:: uc_~ ~u' · 
UL."':. tnE:Sf::' V/~J"~ ~!.li!'"L!.nC..l'::':: [}," .S-.....C. ':..'~(I 

S unJ t ct 1...tr f:' trl c:. i. -.. -
spor.s1b1.'=:' -/, e:.::. 
ecnur::~ w"::r'- obti.!ln<-'C u ci,._. a'='aa c: -,•.:1·• • 
.:>O!'fJ~ r_urirlt-c:l(Jl"" ... it tit'":' ·..,vf:'dtJ t'- "'" 

!:Juspect'=c: a.±tr:- .... i: 'Nct~ rtUlt-:S. tLa: l:"r!Jt• 

thlS tyf.J~ r_.~ccc..rnr~ rfl0:"f::' flUifli::'.:'OL..;. 0 'r: ;·' 

n1p1 ts und":: ~ c<.t"rr cunc.l'..lCJn:... Acun: 
t"\'ldf-'Tl(.f· indlr_a.t,:...\1 t!J.C...: rr.~.CiD 0.:. ti1~ ~,· t c• 
rJrlplLO..t~r: .1.:"'. tr1~_ fin~ ~t:-ucturt~- t. 

tlltlectrlc rei ·cctl!J'. 1uV\:':~ oi <;..r -:· 
uuundct..rlf;S. d.!ld 1 .. re;-.lOL.:.. "u: ctl:- t .... -:J'J• ~ 
.:>CJrnr· oi l!I' 

su:riac(::!:J " .. 

S. ·1 C1 ... ';J f .. '-: i.. f-:'C!lOeS l" 0 t 

:J :-'CJilCJ UJ.~.CJ" r 

CUfitf:'n: o! tu' 
tra~.~itlor: t: 

,_u;-, TI ,. b.b! 

... r- if- r P r· c e ;.:.) 1' 

u• 



Ro
b 
Mer

ce
r

/ 

,.,:'fti.,;-

..,...w....! ' 

"' =~Ool.9.,..! 
:.:.:•\.! 

. . -- . :;. . 

., 

• c a 
!\:A~.! If o~,.a.\J- ' t: .. .l.l .. 111 11 .. .!3 

lll'V f t.I.I"!_E !:!:tr 

!:!'..S.,.. ::x:zr 

• 
..:.l>~ T.c: ....:...o~.. ll:''r.t.JIIIOC!•r 

Mjl() -·AUI< o'lt.")) ::;!'fl"Ol 
MOI~IM'r.l-5. IIDIItltllo 

""ii,· ~ ~ ::.::: ~ -:.:-= ) .• ~ :!: ·;~- R2..:. ~ :- , · ~ 5.: -:o 
: :..; : !:.5 :- . :!._ ·.: ~:.: .5: . ~ ! ~ ~ 5 .: 

-..;;;. -· .-..-- '-- _.._-
::.:.e e"i·e::.: .. ::.g 

.....,. __ ,::: ?e =:o=.
1 

:..:..e :::-.a··~~ 

c::_::ce~ o ·.:.: 
:c ::::.·.:.:.:.c::. .. 

- .. ,... .. _-::.- ....., __ _ 
::::-. .:. .. e:. 

£CC?e ·~·a: c~e=.: exce-.:: :c:- _ :e·;;.- :;e::::.a!:e::: 
e c-=. o e 5 :.:.:_ =.: ·;-.. -e ::- e -.-: ~ :. : _ e . 

S:..:.=.::.e:: .. >:·, ~-:; .=.??:-o::::.= .. =..:.e:~;- ~ .::5- ~s:-, 
~e·,·e:: 

: e c c..::-. e -.··:. 5:. ':;: e · - =- = - =:: =- =.. ": o ·..:: : 3 rr...:.:. e s 
Q.: : .. :e 

scc~e 

:: ... ::C. S =- -~ :::.:.:-. c = e ·: e :. =-~- e 

=..:... :.e ::.:: ::. . = :..:..= :..:: 5 
::..::. : .e::-....::.::. 
·: c :-.;;e e::. 

::-e...-o:-_:::.e>::s, 
-,1,- c. £ :-:..:.r: ;: :.o:: 
. . . . . . 

s "J -: :.:_'- e c. ·;;.-::.:: 
s:c.:.:.o::-.:..:·_.- :.=.:- 5e:s ·- = ':;e:: :..Jo ·..:.: c ::r_.:_e s 
·o..-:.C.e. _!._ s :-o ·.:? c: =..=.:...:.::.o::=..: :.::.::- 5e:.s :,ec~e 
·.-·:. s:.':,~e :.:. =..::. =.. :- e:.. =..??:-ox.:..::--.. :. :e ~ y ! C t.o ... 
:-:-. .:.- e :; so:.:.:.::. o: :.::. e ::-::.::. =. ::- .=..:: ~ .e ::....-:. ::... _ .:..:. 5 . .,.. :. 5 

e·.· :.~e::-. ce c: :.=.e ~e ~:...-...::.:::3 oi a :.e::::?e :-c.::u =e 
: .. :: ve ::-:; :.o::. 

. .. . . . . . 
,., : :..:..:.:: ~.:..e ::e s: :--:-....:._-: :..::.e, =.:a?? :-ox:....-:c.:.. ;.e _ ~·· 

.. ::;s :==.s:- t :o:..::- :..:..::.:.=.e::~::.::.e~ :::-:.o·.-7:.~ •~=-~e-;s 
s_".:_o·.:.-e.:: :...:.~ ... ::--• .:.:es so·..:.~eas: of. t.::.e :-aC.~:-

5 

/ I 
""""' I 

~~~ I 
-------r-·J 

1: 

c 
!C .. U • .r It tJ.lU-t.:~L. VUL..!3 

- - !:- • -
:::>. ~- .. - _ ........ ~ 

~'" T.c:....r::oL n.-·£1-lP'CI'Ir ••tO :·'-'l.JAilt."W ::llrr:n 
NCAH.....-:lLS. MOJ•IWI 

- .: :: ::.::. e :: ::..:":. e·.:. 
.M ~ ·;~- :t.=.::.::.=' 

-:.o :o·;;.,- J :.:.-:e :.=..:-~e: .:; ::.:s-
5 ·;;.-:, :.c~-:e:. =-=-- c~' ~.u 

'.:!..S~.:.v- =-~::..:..we:.)~, ::~::·i· :.??e:..:-=..r:ce. :-:o, __ _ 

ev-e=, ~e ~.:.:-_5e-: :....":..:.e:::.si-:~·- v:..=-:c=- .:-=orr. s~-..- ·ee? 
Ccc-=..sio:;..=...:.:.y o:1e 

5t:"O:!~ 

5 ·..:. c c e 
::-e:·.::::-::5 =ece:.,- eci ·-

b:::.~<i..-:.~. 
?o:- :.:.e :::e_r. io·..:.: .::..:;..=: o::e-.:.=.._.: .:.o-..:.=sJ 

_ ~.--:;e -,-G s::o:).e. 
e:: : .e ::- e ~ o:: :.::. e :; e 
~ ::'0 :.:....-:.:. 

:-eco:-=. 1 

:::.~ced i..!: :.:.5s. :, 2, :..~.:. .: .. 
a: tc..:-5e1; :-a..::~e:; :; s=.o·;;.~ ,,., Fi.~. 4. 
e...,. e :- :.. 3 e c.: s :.::.:: c e 
co::-=:._'":.'..:.O-..:..s:"· ~-.-.=.s 

rr.ile 5. 

=.. :J:J :-o:ci.:r..-=.. -:e:v -. . 
t=.=.c:<::eC: 

:l.=.. ~tic 3. ~ 

:-=.e o':lse :-vatic:: :)e ::-.:.o:: y .. - .=..s C..:sco:l 
:i...~ . .-.:e:: :..: C·2 3C :::s:- o:1 _!_·..:_s ·..::;~ 14. ~nc s~.e?s 
,;;.-e :-e :.a .. '7.e:: :o sec~:-e :a =..·.·=...i:=..":;,:e !"':"'!.e:.eo::-o -

:o ::..~ :-a.:...:.oso::C.e o":>se:-v=...~o:: 



Ro
b 
Mer

ce
r

• 

N 

1 
0 8 10 12 

SCALE IN NAUTICAL MILES 
14 16 

0 
AOW 

RANGE 

18 

CU HCHHICAL DlVHOPM€NT 
A"'O [VALUAT~ CENTER 

INOIMojAPOLJS INDIANA 

20 

Fig. 3 Track Plots of Unidentified Targets, 
Washington MEW Radar, 2353 to 
0029 EST, August 13-14, 1952 

which was taken near the midpoint of the 
observation period, at 2200 EST on August 13, 
is reproduced in Fig. 5. Winds aloft, as 
observed at the same time, are listed in 
Table II. 
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August 15-16, 1952. 
On the night of August 15-16, addition 1 

track plots were obtained by Washingt: 
ARTC Center personnel. During this periodn 
the radar was operating on the high beam with 
the moving target indicator gated to 12 miles 
The same s tat i on a r y t a r g e t s in th · 
Washington-Baltimore belt and in an are: 
10 to 15 miles south of the radar antenna 
were visible again on the scope face. 

Track plots for this period are shown 
in Figs. 6 and 7. The local radiosonde 
observation taken at 2200 EST on August IS 
is reproduced in Fig. 8, Winds aloft, as 
observed at the same time, are listed in 
Table III. 

ANALYSIS OF WASHINGTON DATA 

It will be noted from Table I that many 
more unidentified targets are picked up by 
the Washington ARTC Center than by the 
Washington Airport Traffic Control Tower. 
This may be explained by the fact that the 
center is equipped with a MEW radar, while 
the tower is equipped with an airport 
surveillance radar, Type ASR-1. The mosl 
significant differences between the two types 
of equipment are listed in the following: 

1. The peak power of the MEW is 3 
decibels (db) higher than the ASR-1. 

2. The average power of the MEW is 6 db 
higher than the average power of the ASR-1. 

3, The MEW has a higher elevation angle 
coverage. 

4. The MEW elicits approximately twice 
as many hits per scan per target since the 
scan rate of the MEW is 6 revolutions per 
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Fig. 4 Distribution of Target Ranges, Washington MEW Radar, August 13-14, 1952 Observation 
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rninute (rpm). Additional spe cifications of 
these radars are listed in Table IV. 

The almost sin1ultaneous appearance 
of the first moving targets with the ground 
returns, signifying the beginning of the 
temperature inversion, suggested that the 
target display was perhaps caused by some 
effects existing in or near the inversion 
layers. 

It w ill be noted in Figs. l, 2, and 3 that 
all targets observed in the first period were 
1110ving fron1 the north or northwest. In Fig. 
l' all targets were 1noving from the south or 
southwest, and in Fig. 7 all were moving from 
the west or northwest. The definite direc
tional trend 1n ea ch case eliminated the 
possibility that the unidentified targets were 

TABLE II 

WINDS ALOFT 
\V ASHINGTON (SILVER HILL) 
Z200 EST August 13, 1952 

Altitude 

(MSL) 

Surface 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

10000 
ll 000 
1?000 
13000 
14000 
15000 
16000 
17000 
18000 
19000 
20000 
2l 000 
22000 
23000 
24000 
25000 
26000 
27000 
28000 
29000 
30000 
31000 
32000 
33000 

Direction 

(Degrees) 

Calm 
Calm 
350 
340 
320 
320 
300 
300 
310 
310 
300 
290 
290 
300 
300 
290 
300 
300 
300 
300 
300 
290 
280 
28 0 
28 0 
270 
280 
270 
270 
270 
280 
270 
280 
280 

Velocity 

(Knots) 

0 
0 

12 
12 
14 
16 
18 
20 
20 
22 
26 
28 
29 
30 
28 
29 
29 
29 
30 
32 
38 
38 
43 
48 
50 
52 
57 
61 
54 
55 
62 
63 
73 
84 

7 

surface vehicles such as trains, trucks, 
automobiles, or boats. Had this been the 
case, some vehicles would have been moving 
in the reverse directions. In each case, 
target directions corresponded with the wind 

TABLE III 

WINDS ALOFT 
WASHINGTON (SILVER HILL) 
2200 EST August 15, 1952 

Altitude 

(MSL) 

Surface 
1000 
2000 
3000 
4000 
5000 
6000 
7000 
8000 
9000 

10000 
11000 
12000 
13000 
14000 
15000 
16000 
17000 
18000 
19000 
20000 
2l 000 
22000 
23000 
24000 
25000 
26000 
27000 
28000 
29000 
30000 
31000 
32000 
33000 
34000 
35000 
36000 
37000 
38000 
39000 
40000 
41000 
42000 
43000 
44000 
45000 

Direction Velocity 

(Degrees) (Knots) 

170 5 
180 24 
190 26 
210 24 
210 23 
220 20 
220 16 
220 18 
220 17 
220 13 
240 12 
27 0 ll 
270 13 
260 17 
260 21 
260 25 
270 25 
270 23 
270 22 
270 21 
260 20 
270 22 
280 24 
290 26 
280 26 
290 26 
300 30 
300 34 
300 38 
290 38 
290 36 
300 35 
300 35 
310 34 
310 40 
300 47 
300 49 
300 50 
300 48 
310 42 
320 38 
300 43 
300 53 
300 67 
310 69 
310 60 
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W a shing ton MEW Radar, 2253 to 
0450 EST, August 15-16, 1952 

dir e ctions reported a loft. This fact sugg e s t e d 
tha t w h a te ve r was producing the targe ts w as 
b eing c a rried b y th e wind. 

The n ext s t e p of th e a n a ly s i s was to 
d e t e rmine , if po ss ibl e , the a ltitu d e of the 
o b j e ct s w h i ch produce d the r a d a r t a r g ets . 
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Since th e radar actually meas ures s l t~nt 
ran ge which could in s ome c as e s be almost 
directly ove rhead from the high-beam r.. WW 
ante nna the minimum r a n ge of each t .nget 
was use'd to determine the a bso lute ma~imum 
altitu de of the object producing th e tdrge l. 
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TAELE IV 

RAD.-\R E CIP~tE:-.;T CHARACTERISTICS 

Tower Radar- Center- Radar 

ASR - L MEW 

F :-eq encv S - band S-band 

?c.l::;e - r-etJet:tion freque.-,cv l ,000 900 

0. c; rn;.c r-o:5econd L rnic r-osecond 

c>,OC'O :'eet at b rc~lle::; L2,COO feet .:.t 3 ::1~:.:es 

-~•r T T-~ 

~. -- .. -·.-2 S pe :- !::'.:.nute 

L2DP7 

~o-: cx=.:-:::_Jle,.::. :c..~-set '-"·::.:.ch cc.!"!"'!..e , .. ,.-i tr ... .:.n 
::·.e :-.::.·..:::c.::.: :-:-.:.~e3 of ti:e :- c..dc.. :- c..r.:en.r:a cou:d 
::J: ":Je .=.::Hr;e .=.:1. .=.ltin:C.e of Eve na:..:.tical 
:-:::_es4 a :- 32, ~ C £eet ... J\-i:.i t!:e use o: t!!e 
s:.=.::: - :-.=.::;:e ::n·:.nc:.o~e, t:C.e .::.b.solt.:.te rnc...ximun'. 
a~:.:.~~:::.e a-: e-a.c.!-1 t~rget ·.;.·2..s deter:r~.i.::..eC. and 
:_.3 ~:.3:e-=. i:: -:-:::.b_e '~- . . o,J,,-~en c..tte!:lpti:;.~ l3..te :
:o .:=.e:e:-::--.:.:--.e t.he p:-o':J.=.b:e altitude of ec.c.h 
:2.:-5e: lJ·.- s::._:.C.y:::~ :2e \Vir:dS .::_~o::, :t '\Va3 

·..::::e ::..:.~ :o ::.::.ve :::.ese mc.xi:r.t.:m c..:t.itude figures 
!o el:..:-:1.:::c.:e t~e !:ece.::sit;.· for cor!sideratior.. 
o: :-.:.~:-.e :- c.l::.t:..:.de leve:::; . 

Sir:ce ,,-:.r:cis .::.:oft can va:-y considerc.bly 
___ ---= t.!-.e ?e rioci of _ few !;.ours, it was 
::.cc:.C.ec to c.se in tb.i.s c.:-ta>.-si::; onlv data on 
:c.:- ~c :::; ,,-:-_.:.en -.,-e :-e ·.:::-::e :- o b .s e = vc. tio:1 during 
::-.e !:le :"lOC:.S f :CO IT'. O ~ e '::ot.:. :- oe fore tO one 
:-.o;.:.c- c.:ter t.!:-.e o':Jse::-·;c.t.:.o::I.s oi t.::e local 
·.~.-i::C.s c..:o:~ . 

:- 2..~~-2 

-:-he.se targets a:-e :isted ir: 

:...J'.::-:..:-.g t.!:-.e o~se :-·:.=.:.:.o :: ?eriod on the 
---~- o: _..'.._·~~.;:'-=.st 1.3 --~ , c..l ~ :a..r-scts on a 
so.::!;.e :- >.- :-.c.=.::.:::_s :-. .::...: ~::-o:..:..:1C. .S?eecis of at 
_ec.s: , • :::-.o::=. :- ~-e o::~ v :.- e :JO r te ci \.Vinds 
-.,,-:.~:-;. c. so·.:;:.!:-.e :-:y hec.c:r.;;; haci a velocity of 
o ~ '· · ~:::otc3. T:-.ese wer-e wir:ds a: :.::e 
:,cc:: - c.::.:: 3,CC'C' -:oot :e·;els. Tar-gets on a 
so~:~,_ea.ste :->.- ~-ec.C.:n~ O.c..C. a speed ra:-.ge of 
3: to ~ 8 ~!lo:s . Ho\ve· .. .-e :-, the or.ly \i."i!1Cs on 
:.!:-.:s l-.ec.C.ing ·;;;e:-e ::-or:'._..; :,;nots at -±, OC ieet 
:o .)) ~::-.ots at 20,COO feet. 

:J:....:-i:J.g the _.:_'.1,:5-..:St LS - lt oosen·ations, 
t2.:-~et3 On a !'lO!'tr .. 0:"' r .. ort.heaster~v r~eaC.in~ 

:-.c.C: S:Jeecs o~ 35 to -±2 ;..;::lots . -:-he o:1lv :-e
?O :-: t:d ·.v :..:-... C.3 r':lOVi::._; i:1 tr .. i.s cil :- ect:..o!"":. :-3.n.~ed 

8et·.•:ee:1 3 e:.nd 2o ~::.ots fron1 r::e su:-iace t..:.p 

L2DP - and '<G2 

-±00 :..-:.Eo-.~.·att:5 

to 0 ,000 feet. T c.r-gets on easte ::- Ly i'.ea.i:..:-.gs 
!:ad speeds £:-om 22 to -±5 knots. The o:clv 
retJo r ted -.vine::; :no,·ir:g in this direct.io:c. l-.c.d 
speeds of from 10 to 24 k...""lots between _ , 0 C' 
and 25,000 feet . 

l!l Figs. 0 ana. 10, tb.e C..:.::-ection::; .::.nd 
velocities of the wincis a.:oft .::.re 0:ot:ed on a 
po.ar projectior. ciiagrarr. to_setb.er witb. t.he 
C.ire c tions c.nd velocities o £ L~e ol::Jse rved 
targets. .--\green1e:rt bet"wee:1 the :::-ect.io::s 
of the winds and the Cirect.:.o::s o: c:.h.e tc.r-ge<:s 
is apparent. 

One of the t...h.eoretica.lly possi'::J~e ca:.:ses 
of the unidentified tc.r "'ets wc.s the delc.ved 
pulse or- seconc - ;;:::"le - c.r-o:.:.::C. efiect i:l'r.e::-e::! 
in the r-acic.r :::e:.h.oci of tin:e cr:eas;.::-e:ner:t . 
With a second - tir:;.e - c.::-m.: .. ""ld efiect, o':Jjec:::; 
~evo:1d the nor-n:.al .swee:J r.::.:-tge of a :-..=.d,,_ :
ca!l be C.isplc.yed on t.h.e scooe oeca.use o: 
::-ecept:'.o:1 of an echo pu~se el.i citec'. :10t by t~.e 
transn1itted pc.lse w'r.i ch triggers t.he ::-ani:e 
.sweep but by t'r.e pre c e c.1 n g tr-ar.srr'.:.:ted 
pu:se. The appa:-e::-.t ve ocity of the tar-get on 
the r-adc.r is :10 "'::-ea.ter- than and norn1a::v 
2.ess than the velocity of the object proi:.:c:.::g 
the :-ett.:.r-n. T:-.e !;.ea.d.ing of t.h.e r-aC.a::- tar:;e: 
wodd not necessarily l::Je pac-al:e: to t"::e 
hec.din"' of t.he object ur.Less t.h.e o'::Jject was 
on a course :-adia: to t~. e :-c. -'c.:- antenna. 
These effects a ::- e illustrated i:-t Fi-;: . ll. 

[f ,.._.e ass u n1 e t.her. ·hat -an o'::Jject 
EJroducing a secor..J - tin1e - aro!..~nd :-adar t .... lr~et 

\vas being carried by the \Vi:"'.C., ::,.e ... ltJEJ ... 'l:OC:lt 

velo city of the tc.:-get wou:C. ':Je n0 g :-ea·e:
thc.f'. the wine ve:ocity. Howe,·e r, t.ite ."'.n,,:ysis 
of the ta::-gets listed in -:-ab~e \"showed that 
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TABLE V 

MOVEMENT DATA ON TARGETS TRACKED WITHIN ON~ HOUR 
FROM START OF OBSERVATIONS OF WINDS ALOFT 

Date Starting Direction Tar ge t Reflector Speed Absolute M ax imum Probab le Altitud~ 
Aug. Titne (Degrees) Speed (1/2 Tar get Altitud e {Based on (Based on 
195 2 EST (Knots) Speed) Minimum Slant Rang e Wind s Aloft) 

1 3 2159 005 28 14 63000 2000 
220 1 360 24 1 2 75000 2000 
2229 310 33 16.5 23000 8000 
2240 300 46 23 30000 9000 
2242 325 48 24 33000 9000 
2259 010 31 15.5 31000 2000 
2303 33 0 42 2 1 36000 8000 
2330 340 39 19.5 23000 5000 
2330 305 39 19.5 24000 8000 
233 1 31 5 39 19.5 35000 8000 
2332 3 15 36 18 23000 8000 
2345 310 38 19 19000 8000 
23 47 3 10 42 21 43000 8000 
2 349 290 39 19.5 35000 7000 
2356 300 42 21 37000 7000 
235') 3 50 36 18 83000 2000 

15 22 1 3 260 45 22. 'i 34000 14000 
2226 225 35 17.5 24000 900 
2230 250 28 14 37000 10500 
2238 185 36 18 29000 900 
2240 210 42 21 18000 4500 
2353 275 23 11.5 29000 1 0500* 

*This target could also have been a direct radar return from an object floating with the wind at 
15000 to l 7000 feet mean sea level. 

they were actually moving at speeds 
approximately double the wind velocities re
ported for the directions inv olved. This fact 
eliminated the possibility that the targets were 
being produced by the second-time - ar ound 
effect. 

When the targe t velocities plotted in 
Fig s. 9 and 10 were halved, those plotted 
points clustered very closely around the w ind 
plots. Further investig ation of the doubled
speed effect indicated that this effect could be 
produced if the original radar beam were 
reflected downward to give a g round return, 
as shown in Fig. 1 2. If we assume that some 
sort of horizontal reflector was present 
aloft and that the angle of reflection equalled 
the angle of incidence of the radar beam, 
any horizontal movement of the reflector 
would produce a movement twice as g reat in 
the image being received on the radar scope. 
Further mo re, the apparent motion of th e 
image would be parallel to the motion of the 
r e flector, as illustrated in Fig . 13. 

When the observed tar ge t ve locitie s 
were divided by two, the tar ge t motions 

corresponded closely to the reported wind 
directions and velocities at certain altitude 
levels. In nearl y all of these cases the 
altitude levels, which are listed as probabl e 
altitudes in Table V, were at or adjacent to 
the temperature inversion le vels . 

With only one exception, no targets 
were seen movin g at the speed and heading 
of the reported wind at any altitude . This 
suggested that the reflectin g areas, which 
were capable of bending the radar beam, were 
nevertheless not of sufficient density to 
produce direct returns on the radar scope. 
Thus, it appeared likely that the reflection 
effect was being produced by the atmosphere 
itself. If this were the ca se , it would 
probably be a refraction rather th an <1 

reflection which was invol ved. Thi s e ffect is 
shown in Fig . 14. 

The uniformly small size of the 
observed tar oe ts as well as th e rel<~ti\·dy 
low fre que nc ; of their occurrences suggested 
that the condition s producin o this effect wPrc> 
extremely loc a li zed and d~cidedly cri tic :t l. 
Although the exact nature of the discontinuity 



Ro
b 
Mer

ce
r

11 

CAA TECINCAL OI¥(LOI"WlNT 
AND [V.I.LU ATlC* COH (It 

JHOIANAI'OUS, INDIANA 

Fig. 9 Comparison Between Winds Aloft and Target Data, August 13, 1952 Observation 

is not known, one possible explanation might 
be that it is an eddy in the atmosphere. Such 
eddies may be produced by the shearing 
effect of dissimilar air masses moving at 
~ifferent speeds and headings at or near the 
Inversion boundary. They might under 
~ertain conditions produce bulges in the 
Inversion layer, concentrating and directing 
the radar energy with a lens effect to produce 
a return signal strong enough to show up on 
the radar scope. The relatively short p a ths 
of some of the radar targets before their 

fade -out might be attributed to the dissipation 
of these eddies in the stratified air mass. 

Intermediate speed checks on numerous 
targets indicated that individual velocities 
remained quite steady during the observation 
period. It became possible to predict with 
accuracy the progress of specifi c tar gets 
from minute to minute. There was no 
evidence of hovering or of sudden increases 
in speed by any target. It is believed that 
previous reports of sudden accelerations of 
tar g ets to supersonic velocities were due to 
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Fig. 10 Comparison Between Winds Aloft and Target Data, August 15, 1952 Observation 

i.1. controller's tro.nsfer of identity from a 
f;~ded to.rw~t to another target which was just 
uppeo.rin~; on a different section of the scope. 

It would be unwise to assume that all 
unidentified slow-moving radar targets are 
cuused by refraction of radar energy. Small 
r<.1.in clouds produce much the same appear
;~nce on the scope. Other targets could be 
dirr:ct returns from bird formations, balloons, 
CJr debris carried aloft by convection or 
tornadoes. It has recently been reported that 

more than 4,000 balloons are released in~~· 
United States every day by Government .\n ' 
civilian research oroanizations.l :\ rt• cd~l 
analysis of more th;n 1,000 visual rc porll 
of unidentified flying objects by the ,-\I: 

Technical Intelligence Center at W n ht· 
Patterson Air Force Base indicates th.l' 

1 
"Many 

News Letter, 
p. 106. 

'" Sclt·nC~ Potential 'Saucers, Q')' 
Vol. 62, No. 7, Aug. 16, I · -• 
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lhDI AN II<POU S INOIAI<I A 

Fig. ll Second-Time-Around Effect 

.l.3 per cent of these may be attributed to 
a:loons. Z 

Examination of the logs of the Washing
:o!'l ARTC Center indicates that there is 
~.:m siderable correlation between the appear-
::ce of unidentified targets on the radar 

,cope and the receipt of numerous visual 
:eports of flying saucers. It should be noted 
:...at ab rupt temperature inversions aloft can 
:e!ract light in much the same way as radar 
·•aves and produce mirage effects. In a 
standard reference work on meteorology,3 
E;,anphreys reports that a temperature 
:::ve rsion (near the surface) of 1 • C per 
-.e ter bends down a light ray into an arc 
·•71 ose radius is 0.16 that of the earth; an 
:;:ve rsion of 1 o• C per meter gives an arc 
:adius of 0. 016 that of the earth, or approxi
:r.a tely 60 miles. This effect makes it 
?oss ible for an observer to see in the sky 
L"le sun or some other bright light that is 
ectually well below the observer's horizon. 
On rare occasions, multiple images of the 
>ame object may be visible. It is believed 
that many visual sightings of flying saucers 
can be explained by this phenomenon. 

2
"Unidentified Aerial Objects Receive 

Ca reful Analysis by Air Force Experts," 
The Aircraft Flash, published by Department 
of the Air Force, Air Defense Command, 
Val, l, No.4, Jan. 1953, p. 4. 

3 
Humphreys, W. J., "Physics of the 

·" i r," McGraw-Hill Publishing Company, 
~iew York, 1940. 

l3 

MOV EMENT 01" REFLECTOR THROUGH D ISTANCE d 
PRODUCES MOVEMENT OF GROUND RETURN 

THR OUG H DISTANCE 2d 

OAOUNO ft(TURN 00!1 
TO RADAR VIA 

CAAHC"*"ICALOIY[l~NT 
AloiO lY4 lU U IOH ClMTU 

IHCUNAP'OLIS IHOIAMA 

Fig. 12 Profile View Showing Effect of 
Moving Reflector 

SUPPLEMENTARY OESER VAT IONS 
AT INDIANAPOLIS 

November 4, 1952. 
During test runs of the ne w i\SR-2 

radar equipment, a lar ge number of un
identified moving targets appeared on the 
scope at approximately 4 p. m. The sun was 
low in the sky, and the sky was clear of all 
clouds. Ceiling and vis i b i 1 i ty were un
restricted. Pilot temperature reports from 
a departing aircraft indicated that a pro
nounced temperature inversion existed at 
the 6,000-foot level. 

Although no targets were plotted, a 
check on several indicated that their move
ment corresponded to the direction of the 
wind at the inversion level, with a velocity 
roughly double the wind velocity. Targets 
were larger, stronger, and more numerous 
than those observed by the writers during 
the Washington observations. At times the 
clutter made it difficult to keep track of 
actual aircraft targets on the scope. 

November 5, 1952. 
At approximately 4 p. m., a group of 

similar targets appeared on the Indianapolis 
ASR-2 scope. Again the sky was clear of 
clouds; ceiling and visibility were unrestric
ted. Targets were strong, numerous, and of 
various shapes and sizes. 

A simultaneous check of the L-band 
radar showed that only a few targets were 
being picked up by this equipment. The 
L-band targets appeared considerably 
weaker than those seen on the ASR-2 scope, 
although L-band aircraft targets appeared 
normal. 

By manipulation of the ASR-2 antenna 
motor switch, it was possible to slew the 
antenna to beam it directly at some of the 
unidentified targets. The video return was 
displayed on an A-scope for closer analysis 
of the target characteristics, Comparisons 
were made with the A-scope characteristics 
of aircraft targets. 
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LEGEND : 
AB • ACTUAL PATH Of" OBJECT 
CO • APPARENT PATH OF 

TARGET ON SCOPE 

0 • "AOAA ANTENNA 

SITE 

WME.N CA: AO AND 08 • 8 0, 

THEN LINE CO IS PARALL EL TO 

LINE A8. LINE CD IS TW ICE 

AS LONG AS LINE AB . 

CA.I. TEC-c: AL Of.Y[lOI"'IE~ T 
" ""[IIALU ATI()IoC[N T[III 

IN0o ... NA~LJS INOIAN.l 

Fig. 13 Plan View of Reflection Effect 

Aircraft targets showed sharp rise and 
decay times as well as relatively constant 
shape and amplitude. The unidentified targets 
showed gradual rise and decay times; 
amplitude and shape showed wide variations, 
which resulted in a random interlaced signal 
envelope similar to that returned by rain 
and cloud formations. These target 
characteristics are sketched in Fig. 15. 

ANALYSIS OF 
SUPPLEMENTARY OBSERVATIONS 

The reduced target returns from the 
L-ba nd radar indi c ated that the reflecting 
areas are formed by atmospheric disturb
ances or discontinuities rather than by some 
form of ionization. If the cause were 
ionization, it would be expected that the lower 
frequency of the L-band equipment would 
increase the susceptibility of the radar energy 
to reflection or refraction effects. An 
example of this trend is that of ionospheric 
layers which produce no appreciable 
reflection of ultra-high-frequency energy but 
cause strong skip propagation of the lower 
radio frequencies. 

EFFECT ON 
AIR TRAFFIC CONTROL OPERATIONS 

The generally weak and fuz z y appear
ance as well as the slow speed of spurious 
radar targets usually enable them to be 
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Fig. 14 Refraction of Radar Bearn 

recognized as such by experienced r 
controllers. Normally these targets II.! 
but little effect on traffic control, beca 
they occupy very little space in relah o~ 

the entire scope area and their progress 
course is very s low. The most dan ge ro 
possibility from the traffic control standpo. 
is the chance that one of these targets m11 
be a helicopter. 

If their course will not collide with 
of an aircraft target, such targets are &t~ 
erally disregarded. If the course willcolli~ 
with an aircraft target, some control acti 
is indicated because of the helicopter hazar 
In such cases, prudent controllers will gi 
traffic information to pilots regarding U. 
unidentified target, particularly at nig 
under visual flight rule conditions. Where' 
collision course is involved, pilots wou.ho 
rather be warned about a spurious targ 
than not be warned about a legitimate one. 

At the present time, very little 
instrument flying is done by helicopters. 
Therefore, unidentified targets of this typt 
are not usually given as traffic informati 
to pilots known to be operating on instruments. 

CONCLUSIONS 

l. It is believed that most of the un• 
identified targets observed on the Washingtot 
MEW radar during the period beginning 011 

the night of August 13, 1952 and the period 
beginning on the night of August 15, 1952 
were ground returns caused by reflectiol 
phenomena closely connected with tht 
temper at u r e inversions in the lower 
atmosphere. 

2. Unidentified radar targets of the type 
described in this report have been noticed 
since the early days of radar. Unusual 
weather conditions prevailing in the Wash• 
ington area during the summer of 1952 were 
exceptionally conducive to the formation of 
these phenomena. 

3. Present evidence indicates that the 
appearance of unidentified targets of thiS 
nature on radar scopes has but little effect 
on the control of air traffic. At its worst, 
it forms a nuisance by clutterin& the scope 
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display and by requiring that additional 
traffic information or heading instructions 
be issued in order to protect other tr a ffic 
against the possibility that such a target 
might be a helicopter. 

4. In some cases, it would be desirable to 
provide the controller with a more positive 
method of identifying targets such as these 
so that he could determine quickly whether 
they are spurious or whether they are actual 
aircraft. 

RECOMMENDATIONS 

1. In order to secure additional evidence 
regarding the causes, extent, and effects of 
this type of phenomena, it would be desirable 
to secure additional tar get plots from the 
horizontal plotting scope of the Washington 
ARTC Center. It would also be de si rable 
for all CAA air traffic control agencies 
which use radar equipment to log the occur
rence of such targets. Notes regarding the 
extent and motion characteristics of them, 
to ge ther with their effects on the control of 
air traffic, would also be of value. It would 
be desirable to correlate all these reports 
wi th official United States Weather Bureau 
records. 

2. Should additional research regarding 
these phenomena be undertaken, close co
ordination with the local office of the United 
States Weather Bureau is essential in order 
that observations can be made when conducive 
meteorological conditions are expected. 

3. It is believed that more complete 
evidence could be obtained through the use of 
more flexible radar equipment. A tremen
dous asset in evaluating the nature of false 
targets would be the ability to track continu
ously a specific target through use of a manual 
slewing control. It would then be desirable to 
examine this target closely on an A-scope 
radar presentation. A number of commer
cially available synchroscopes are ideally 
suited for this purpose. The echo could be 
enlarge d on such a presentation to a width 
of one inch or more. Examination of the 
resulting trace including such characteristics 
as steepness of rise and decay time, energy 
distribution, and fluctuations in amplitude 
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Fig. 15 Comparative A-Scope Target Displays 

should make it possible to deduce a great 
deal regarding the source of the reflection. 

4. Additional simultaneous observations 
of the phenomena on L-band and S-hand 
radar equipment would be desirable. The 
availability of aircraft which could be guided 
by radar to the area of the target or to the 
primary reflecting area would also be 
advantageous. Additional information may be 
obtained by equipping the aircraft with an 
aero-psychograph as well as with suitable 
apparatus for measuring electrical charges 
in these areas. 

5. When helicopter traffic becomes more 
prevalent, it may be desirable to provide the 
controller with some type of radar accessory 
which can detect propeller modulation and 
which can give him the means to determine 
positively whether an unidentified target is 
an aircraft or a reflection. It is recom
mended that this type of accessory be studied 
in connection with the proposed evaluation 
program for the ASR-2 radar. 
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NORAD REGULATION 
NO. 55-14 
CONAD REGULATION 
NO, 55-14 

HEADQUARTERS NORTH AMERICAN AIR DEFENSE COMMAND 
HEADQUARTERS CONTINENTAL AIR DEFENSE COMMAND 

Ent Air Force Base, Colorado 
1 December 1966 

Operations 

lt IDENTIFICATION OF AIR TRAFFIC 

PURPOSE, Establishes policies and procedures, designates responsibilities, and outlines the methods 
and criteria to be employed for the identification of airborne objects within the North American Air 
Defense (NORAD) and Continental Air Defense (CONAD) system. 

1, Scope. Applies to all United States and Canadian military forces assigned, attached, or 
otherwise made available to the Commander-in-Chief, NORAD, for the performance of his mission. 
Other commands and agencies having air defense responsibilities to CINCNORAD/CINCONAD will 
use this regulation for guidance. 

2, Concept. The air defense identification process used throughout the NORAD/CONAD system 
is based on the following two-fold requirement: 

a. During normal readiness, to detect and identify any unusual air activity within the 
perimeter areas of the North American continent which might be prejudicial to the national interests, 
or indicate an imminent air attack against vital targets in the United States and Canada and to pre
clude violation of sovereign air space, To meet this requirement, Air Defense Identification Zones 
have been established around the periphery of the combat zone and the northern extremities of the 
NORAD/CONAD area of responsibility, and stringent rules have been imposed to facilitate the identi
fication of all air traffic penetrating and/or operating within these zones. Under this concept, 
unknown aircraft (tracks) will be identified as far from the target areas as is operationally feasible. 
This emphasis on perimeter identification allows the air defense system to relax the requirement to 
identify air traffic operating within the interior of the NORAD/CONAD area (defense areas) during 
periods of normal readiness. 

b. During Air Defense Emergency, to establish and maintain the identity and control of, 
or control over, all airborne objects penetrating or operating within the NORAD/CONAD system. 
This requirement is met when additional restrictions, as authorized in national plans for security 
control of air traffic, are applied to the entire NORAD/CONAD area of responsibility. 

3, Responsibilities, NORAD/CONAD subordinate commanders will insure that the identification 
of all airborne objects within their assigned areas of responsibility is carried out in accordance with 
the provisions of this regulation. 

This supersedes NORADR/CONADR 55-14 dated 12 January 1962, as amended. 
OPR: NOOP /COOP 
DISTRIBUTION: NORAD- A,B,D,E,F,G,H,I,K,L,M 

ARADCOM - B, N 
USAF ADC - S (ADC ANG Wing, Gp, PIS, ACW, 2 ea: Total 98.) 
Special Listing - See page 5 

lt All paragraphs changed. 
NOftAO-AOC f.eld l'•onhng Plonl 

En1M8. Colotodo 

I 
\./- & I 
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4. Explanation of Terms. 

1 December 1966 

a. Identification. The determination of an airborne object's identity by means (or combination 
of means) of flight plan correlation, visual recognition, track behavior, electronic interrogation, origin 
and direction, and operating agreements not in conflict with the intent of this regulation. 

b. Other terms established for use in this regulation are as prescribed in Attachment 1. 

5. Identification Requirements. 

a. Tracks (objects) Requiring Identification. All airborne objects, with the exception of those 
listed in paragraph 7, detected entering or operating within any identification zone in the NORAD I 
CON AD area of responsibility, will be identified in accordance with the criteria outlined in this 
regulation. 

b. Time Limits for Identification. The maximum time allowable for initial identification of 
a track upon penetration or initial detection within an ADIZ is two minutes from the time the track is 
established by (or received at) the unit responsible for such identification. This time limit may be 
extended as necessary for the identification of aircraft operating in accordance with certain special 
agreements approved by NORAD elements of the air defense system. 

c. Track Identification. Responsible NORAD/CONAD subordinate commanders will: 

(1) Prior to the declaration of Air Defense Emergency, identify tracks as "Friendly," 
"Unknown," or "Hostile." ("Friendly" tracks may be subsequently classified in accordance with 
NORADM 55-1.) 

(2) Identify tracks as "Friendly," "Unknown," or· "Hostile," following the declaration of 
Air Defense Emergency, but prior to the completion of applicable procedures for the security control 
of air traffic and air navigation aids. 

(3) Identify tracks as "Friendly" or "Hostile" following the declaration of Air Defense 
Emergency and upon completion of procedures for the security control of air traffic and air navigation 
aids including the grounding and/or diversion of air traffic as necessary. However, a NORAD/CONAD 
region commander may, at his discretion, accept an unknown beyond this period, pending further 
identification action, if the air defense situation in his area is not critical at the time. 

6. Identification Criteria. 

a. Friendly Tracks. The following methods and criteria are established for the identification 
of airborne objects as "Friendly." (Tracks with a primary identification of "Friendly" may be subse
quently classified in accordance with NORADM 55-1.) 

(1) Flight Plan Correlation. The principle NORAD/CONAD method of identification is 
based on flight plan correlation. Information derived from a flight plan giving details of an intended 
flight, updated by information obtained from inflight amendments and position reports, is compared 
with an actual track of an airborne object as obtained by radar or other source. If the information as 
to the proposed flight, and the information as to the established track, correlate with. the following 
established criteria, the track may be identified "Friendly." The criteria for "Friendly" identification 
are as follows: 
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(a) Domestic ADIZ /CADIZ. Correlation within plus or minus five minutes from 
estimated time over a reporting point or point of penetration, and within ten nautical miles from 
centerline of intended track over estimated reporting point or point of penetration, 

(b) Coastal ADIZ/CADIZ/DEWIZ/DEMIZ. Correlation within plus or minus five 
minutes from estimated time over a reporting point or point of penetration, and within twenty 
nautical miles from centerline of intended track over estimated reporting point or point of penetration. 

(2) Visual Observations. A track may be identified "Friendly" when positive recognition 
of the "Friendly" character of the airborne object is reported by one of the following: 

(a) Interceptor Pilot, Information obtained from an interceptor pilot in the course 
of an interception may be used for identification purposes, 

(b) Qualified Observer, Information obtained from a qualified observer may be used 
for identification purposes. (Qualified observers are military or civilian personnel whose duties entail 
continuous association with air operations.) 

(3) Previous Identification. Tracks previously identified "Friendly" and passed by adjacent 
Air Defense units and which remain under continuous surveillance, will be accepted as "Friendly" 
unless they create suspicion as outlined in paragraph 6b(2), 

( 4) Prior Arrangement. A track may be identified "Friendly" if it follows a plan of flight 
in accordance with a prior arrangement between the NORAD/CONAD commander concerned and the 
aircraft operator. 

( 5) Operating Agreements. Local or special arrangements or agreements relative to air 
defense identification are authorized. Operating agreements not in violation of the intent of this 
regulation may be established between NORAD/CONAD commanders concerned and other military 
commands. Agreements with other governme!Jtal agencies and/or industrial operators may be con
summated in coordination with the ARTCC/ ACC concerned, 

b. Unknown Tracks. "Unknown" is an initial identification resulting from the inability to 
identify a track as "Friendly," using the criteria outlined in this regulation. Interception and recog
nition procedures for unknown tracks will be in accordance with standard tactics prescribed by services 
and component commands. The follO\.,ring criteria are established for the identification of tracks as 
"Unknown:" 

( 1) Any track requiring identification that cannot be identified by ground environment 
processes within the time limit prescribed in paragraph 5b, 

(2) Any track, regardless of its location, creating suspicion as to its friendly intent by 
reason of course, speed, altitude, radio/telephone procedures, maneuvers, flight size, ECM activity, 
or other abnormality to an extent that further investigation is deemed advisable. 

( 3) The ground environment phase of identification will continue after a track is initially 
identified as "Unknown. " 
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( 4) Immediately after a track is identified "Unknown," appropriate action will be 
initiated to identify the object by visual recognition, through interception, whenever such action 
is deemed advisable and feasible. Any track identified by intercept, which belongs to a nation 
possessing a high threat potential, will be immediately reported by voice through normal tactical 
circuits to the NORAD COC. (Reference Attachment 2.) (NOTE: Intercept action may be delayed 
and/or withheld on "Unknown" tracks which, in the opinion of the appropriate NORAD/CONAD 
commander, do not constitute a threat.) 

c. Hostile Tracks. Methods and criteria for identification of tracks as "Hostile" will be 
as prescribed in NORAD Regulation 55-6, Rules of Engagement. 

d. Pending Tracks. A track detected outside a perimeter identification zone, on a heading 
toward the North American continent, may be designated a Pending track. This indicates that 
identification action will be required if and when the track penetrates the ADIZ boundary or corre
lation line. Pending tracks will be forward-told to the NORAD COC. 

7. Exceptions. Aircraft may be automatically identified as "Friendly" under the following 
conditions only during conditions of less than Air Defense Emergency. The following exceptions do 
not preclude further questioning or investigation by the air defense element concerned if circum
stances indicate that such action is advisable. 

a. Track Behavior. When operating within or penetrating any air defense identification 
zone north of 28 degrees 00 minutes north latitude or west of 85 degrees. 00 minutes west longitude 
at a true air speed of less than 180 knots. 

b. Origin and Direction. 

(1) When a track originating within a defense area is identified "Friendly" then pene
trates or operates within an identification zone and is under continuous surveillance, the "Friendly" 
identification can be maintained, 

(2) When a track is originated within a defense area or domestic identification zone 
and maintains an outbound heading into or through a perimeter identification zone, (excluding 
flights entering the Alaskan Domestic ADIZ from a southerly or easterly direction, e. g. , Canada). 

c. Free Areas, When originating in and remaining within a free area, as designated by a 
NORAD/CONAD region commander. NORAD/CONAD commanders may also designate specific 
areas within their areas of responsibility as temporary "free areas" for special circumstances such as 
Search and Rescue Operations. Identification within these "free areas" will be established by prior 
arrangements (reference paragraphs 6a(4) and (5) ). Upon declaration of Air Defense Emergency, 
"free areas" as defined herein will be abolished. 

8. Supplementary Identification Methods. 

a. Electronic Identification. Electronic identificq.tion (IFF /SIF) when used in conjunction 
with flight plan data on military aircraft operating in conformance with NORAD classified IFF/SIF 
instructions may be the basis for identification as "Friendly. " Civil Air Traffic Control Radar Beacon 
System (ATCRBS) may be used in conjunction with flight plans, operational procedures, and identi
fying actions, as specified herein, to assist in identifying "Friendly" from "Unknown" traffic. Prepo
sitioned route data may be substituted for flight plan information when EWOs are being executed. 
(Reference NORADM 55-4. ) 
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b. Voice Authentication. Voice authentication, using appropriate KAA-29 in conjunction 
with basic identifying actions, may be used as an additional means of determining the "Friendly" 
identity of airborne objects. 

c. Scope-to-scope correlation of air defense radar plots with positional information obtained 
from air traffic control facilities on aircraft under air traffic control may be used as an additional 
method for establishing initial identification or reidentification. This procedure will not apply in 
periphery areas. 

9. Supplementary Instruction. NORAD/CONAD region and component commanders are authorized 
to supplement this regulation, as required, to establish specific responsibilities and operating procedures 
for their area. 

10. Augmentation Information Folder. A copy of this regulation will be maintained in the Aug
mentation Information Folder (AIF). Reference NORAD Regulation 55-5, Augmentation Information 
Folder (AIF). 

FOR THE COMMANDER-IN-CHIEF: 

HENRY P. DAVIS, JR. 
Lieutenant Colonel, USAF 
Director of Administrative Services 

3 Atch 
1, Glossary of Terms 
2. Interception and Recognition Procedures 
3. Violation/Incident Reporting Procedures 

DISTRIBUTION: Special Listing 
ANG Bureau - 5 
Joint Strategic Plans Gp - 5 
USAF Command Post - 5 
FAA (Wash, D. C.) - 25 
FAA (Ent AFB) - 2 
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GLOSSARY OF TERMS 

The following definitions are established for the purpose of this regulation: 

NORADR 55-14 
CONADR 55-14 

1. Air Defense Identification Zone (ADIZ/CADIZ). Airspace of defined dimensions designated 
by the Administrator of Federal Aviation Agency (FAA), U.s. and/or Minister Department of Trans
port (DOT), Canada, within which the ready identification, location, and control of aircraft is 
required in the interest of national security • 

a. Domestic ADIZ/CADIZ. An Identification Zone situated within the continental land 
mass of the United States, Alaska, or Canada, and territorial waters. 

b. Coastal ADIZ/CADIZ. An Identification Zone over the coastal waters adjacent to the 
United States, or extending seaward from the territorial waters of Canada. 

c. DEWIZ. An Identification Zone of defined dimensions extending upwards from the 
surface, in the vicinity of the DEW Line in Canada, and around the entire coastal area of Alaska. 

d. DEMIZ. A military identification zone of defined dimensions extending upwards from 
the surface, in the vicinity of DEW East in Greenland. 

2. Aircraft Movements Information Section (AMIS). A facility established by the Federal 
Aviation Agency (FAA) and/or Department of Transport (DOT) to provide for collection, processing, 
and dissemination of flight movement information for use by air defense facilities. 

3. Air Route Traffic Control Center/ Area Control Center (ARTCC/ ACC). Federal Aviation 
Agency (FAA), and Department of Transport (DOT) facility established to provide adequate super
vision of air traffic within a specified control area. 

4. Correlation Line or Point. A reference line or point(s) established by NORAD region or 
division commander(s) from which "penetration" or "time-over" for a flight is computed for the 
purpose of flight plan correlation. A correlation point is any point used for flight plan correlation 
purposes. 

5. Defense Area. Airspace over the United States or Canada other than airspace designated 
as an Air Defense Identification Zone, but within which the ready control of air traffic is required 
in the interest of National Security during Air Defense Emergency. 

6. Defense Visual Flight Rules (DVFR). Visual flight rules (VFR) applicable to flights which 
originate within, operate within, or penetrate an air defense identification zone toward the combat 
zone. 

7. Established Track. A radar plot on which movement has been confirmed by subsequent 
radar data. (Normally, a track will be established within two minutes.) 

8. Flight Plan Information (Air Movement Data). A statement of the air traffic clearance and 
procedures to be followed on a particular flight. This data is processed by an Air Movements Infor
mation Section and forwarded to the appropriate Air Defense Direction Center (s). 

Attachment 1 7 
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9. Free Area. A specified area, as defined by a NORAD/CONAD region commander, within an 
Air Defense Identification Zone. All air traffic originating and remaining within the boundaries of 
such an area in accordance with prearranged procedures may be automatically identified as "Friendly" 
under conditions less than Air Defense Emergency. 

10. Friendly (F). Identification of an airborne object based upon established criteria. 

11. Hostile (H). Identification of an airborne object as being hostile in intent based upon estab
lished criteria. 

12. KAA-29. A voice authentication code used primarily for air-to-ground and ground-to-air 
communications. 

13. Air Defense Emergency. An emergency condition, declared or confirmed by either CINCNORAD 
or CINCONAD, or higher authority, which exists when attack upon the continental United States, Alaska, 
Canada, or U.s. installations in Greenland by "Hostile" aircraft or missiles is considered probable, is 
imminent, or is taking place. 

14. Pending (P). An established track for which identification action may be required. 

15. Reporting Point. A geographical location in relation to which the position of an aircraft is 
reported. 

16. Unknown (U). A track identification indicating a track which cannot be otherwise identified 
within a specified period of time. 

17. Origin. Refers to the point of initial radar detection. 

Attachment 1 8 
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INTERCEPTION AND RECOGNITION PROCEDURES 
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1. General. All interceptor aircraft engaged in air defense activities in defense of the North 
American continent, and the approaches thereto, wherein CINCNORAD/CINCONAD exercises oper
ational control, will be governed by the following interception and recognition procedures when 
scrambled for an identification interception: 

a. Interceptors will fly no closer to the intercepted aircraft than is necessary for positive 
visual recognition. 

b. Dangerous or reckless flying for the purpose of obtaining recognition is prohibited. 

c. Practice intercepts will not be made against civilian aircraft. 

d. Every effort will be made by the interceptor pilot to prevent startling intercepted aircraft 
crews. The effect desired is one which assures personnel in the intercepted aircraft that the inter
ceptor is making a routine investigation in the interest of properly conducting the mission of this 
command. 

e. VFR and IFR interception patterns will be in accordance with standard tactics prescribed 
by the component command to whom the interceptor is assigned. 

f. Identification by interplane radio communication will not be attempted by interceptor 
pilot$ except when ordered by the controlling air defense facility. When so ordered by the controlling 
air defense facility, and upon intercepting jet and four or more engine type bomber aircraft, inter
ceptor pilots will further challenge the bomber for recognition purpose. The interceptor pilot will fly 
alongside the bomber on a steady course and contact the bomber on UHF radio, and challenge, using 
KAA -29, Correct answer by the bomber to the voice challenge may be used to identify the aircraft 
as "Friendly." 

g. The interceptor pilot will keep the controlling air defense facility advised of marginal 
conditions of visibility. 

h. When more than one interceptor is employed on an interception, only one pilot will 
effect visual recognition. The remaining aircraft will maintain surveillance from a position where 
an attack could be made against the intercepted aircraft. One such surveillance aircraft will, where 
possible, record the identification particulars as transmitted by the pilot effecting visual recognition. 

i. The pilot effecting recognition, or another member of the intercept force, will report 
the quantity, type, nationality, ownership, and any unusual behavior of the intercepted aircraft to 
the controlling air defense facility in accordance with established reporting procedures. Aircraft 
serial numbers or registration letters will be obtained and reported only when considered necessary, 
and requested by the controlling air defense facility. 

j. If the intercepted aircraft is positively identified as "Friendly," the interceptor will 
withdraw immediately and proceed in accordance with instructions received from the controlling air 
defense facility. 

Attachment 2 9 
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k. If the intercepted aircraft cannot be positively identified as "Friendly, " the interceptor will 
maintain surveillance and contact the controlling air defense facility for further instructions. 

1. The controlling air defense facility, when unable to identify an aircraft through information 
passed by the interceptor pilot, or other means, will immediately notify the appropriate NORAD region 
combat center giving all relevant information. · 

Attachment 2 10 
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VIOLATION/INCIDENT REPORTING PROCEDURES 

NORADR 55-14 
CONADR 55-14 

Military and civil aircraft which do not comply with published identification procedures and 
criteria will be reported by NORAD region and CONAD division commanders in accordance with the 
following violation and/or incident reporting policy. 

1, Violations of Air Defense Identification Zones whose areas are associated solely with Canada 
or the United States will be forwarded through appropriate channels as directed by Canadian or U.S. 
directives. 

2. Violations of Air Defense Identification Zones within a NORAD region whose area of responsi
bility encompasses the land mass and seaward approaches of both Canada and the United States will be 
processed as follows: 

a. United States military aircraft violations, regardless of where the violation occurs, will be 
routed to appropriate U.S. authorities in accordance with instructions provided by USAF Air Defense 
Command and Alaskan Air Command. In addition, if the violation occurs within Canadian airspace, 
a copy of the violation report will be routed as directed by Canadian Forces Air Defence Command 
Instructions (CFADCI). 

b. Canadian military aircraft violations, regardless of where violation occurs, will be routed 
to appropriate Canadian authorities in accordance with instructions provided by CFADCI. 

c. All Canadian and U.S, civil, foreign civil, and foreign military aircraft violations will 
be routed through the national channels depending on where the violation occurs. If appropriate to 
continental U.S. airspace, they will be routed as directed by ADCR 55-24, Alleged Violations of 
ADIZ and Prohibited Area Flying Rules. If appropriate to Canadian airspace, they will be routed as 
directed in CFADCI. If appropriate to Alaskan airspace, they will be routed as directed by AACR 
55-45. 

3. Violations of Air Defense Identification Zones associated with nations other than Canada and 
the U.S. will be forwarded by the CONAD commander in accordance with instructions promulgated 
by Headquarters USAF, USAF ADC and the nation concerned. 

4. Format for reporting will be in accordance with instructions contained in the Canadian or 
U.S. documents, whichever applies. 
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