UNCLASSIFIED

AD NUMBER
AD338968
CLASSIFICATION CHANGES
TO: UNCLASSI FI ED
FROM: CONFI DENTI AL

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Di stribution authorized to DoD only;

Adm ni strative/ Qperational Use; 14 JUN 1963.
O her requests shall be referred to Defense
Nucl ear Ener gy, Washi ngton, DC.

AUTHORITY

DNA Itr 8 Mar 1985 ; DNA Itr 8 Mar 1985

THISPAGE ISUNCLASSIFIED



REPRODUCTION QUALITY NOTICE

This document is the best quality available. The copy furnished
to DTIC contained pages that may have the following quality
problems:

¢ Pages smaller or larger than normal.

e Pages with background color or light colored printing.

e Pages with small type or poor printing; and or

e Pages with continuous tone material or color
photographs.

Due to various output media available these conditions may or
may not cause poor legibility in the microfiche or hardcopy output
you receive.

If this block is checked, the copy furnished to DTIC
contained pages with color printing, that when reproduced in
Black and White, may change detail of the original copy.

X




1S REPGRT MAS 3EIN DELIMITED
N0 CLEARED FCR PUDILIC AELCASE
.4DER DOD DIRECTive 5200.20 AYD
« RESTRICTIONS ARE IMPRSED uFon
TS USE AND DISCLOSURE.

JISTRIBUTI 0N STATEPENT A

s “PROVED FOR PUBLIC RELEASZS
LiSTRIBUTION UNLIMITED,




% AT S TN e Ay B L T e e m. -
e~ _.-.u:y:‘.};."rxo' P el -'.;"IJHM i - J :‘f‘ - :
= | I nay - . ". -l'. -

> 3
o v
3
> . . e mm e ALk '-_'.""‘;:-:-}n. :'
(- em mmeme . et e et v o - o .- . O o -.—..-f--_"---““-'--\-u—b--inﬁ\ oy F
T s s - e e emae— e v— o—_—r o —— e ——— _-.__.-d’jﬂ' =

. - ¢v~:1\“-" b
Iy .. v ks
e S e

i



>

> C N e i,

2 "ORMERLY RESTRICTED DATA
=
an 338968

DEFENSE DOCUMENTATION CENTER
SCIENTIFIC AND TECHNICAL INFORMATION

CAMEROM STATICN ALEXANDRIA VIsGNIA

FORMERLY RESTRICTED DATA



“‘ ot :r—_ o . “.",,.-’

NOTICE: +«hen guvertment or otlher drawvings, speci-
flcations or ctlier data are used for any purpose
cther than ! .unnection wita a definitely related
governme:..! procurecent operaticn, the U. S.
Covernmer.t tiereby inc.rs nc responsibility, por any
obligation whatsoever; and the fact that the Govern-
ment may have formulated, furaished, or in any way
supplied the sald drawings, specifications, or otker
data {8 not 15 te regarded bty tzplicaticn or other-
vise as ilp any munner .l-ensing the holder or any
other person or ccrpora*icn, or conveying any rights
or permigsion to -rAanufac:.re, use or sell any
patented invention that may in any way be related
thereto.

THIS DOCUMENT COLVAING INFORMATICH
AFFECTING THE UATIONAL TEFENSE OF
THE UNITET STATES WITHIN THE MEAN-
ING OF THE ESPIONAGE LAWG, TITLE i
U.3.C., SECTIONG 7.2 and 7oL, THE
TRANGMISSION 2R THE REVELATION OF
ITS CCNTENTS I ANY MAITER 770 AN
UNAUTHORIZET PERSON 15 FRCOHIBITEL

BY LAW.




(.W. ———a
s /) POR-2242

\ SUN BEAM y (WT-2242)
> SHOGT SMALL BOY T e

‘ No. ‘ _ of 2i§ copes, Series A

E. G. Hickson,, Jr., Captain, USA
Project Officer

J. P. Dietrich, Task Manager

U.S. Army Electronic Proving Ground

EXCLUDED FROM AUTOMATIC | Fort Huachuca, Arizona
REGRADING, DOD DIR 5200.10 |
l DOES NOT APPLY.

FORMERLY RESTRICTED DATA

Handle as Restricted Data in foreign dis-
semination. Section 144b, Atom.c Energy
Act uf 1954,

Is 4ance Date: june 14, 1963

~
-

This material contains Information affect-

Ing the national defense of the United States AUG \

within the memung of the espionage laws, l i

Title 18, U.S.C.. Secs. 793 and 794, the

transmission or revelation of which in any

manner to an unauthorited person I8 pro- [N D
hibited by law. o

SONTIBDRNEA |




Inquiries relative to this report may be made to

Chief, Defense Atomic Support Agency
Washington 25, D. C.

When no longer required, this document may be
destroyed in accordance with appl! ~able security
regulations,

DO NOT RETURN THIS DOCUMENT

- e s - —



- -

GaMCREEAL

OPERATION SUN BEAM

SHUT SMALL BOY

P ”,
// 2

POR-2242
(WT-2242)

PROJECT OFFICERS REPORT —PROJECT 7 6

FEASIBILITY EVALUATION OF AN AERIAL

RADIAC SURVEY SYSTEM (L)

; EXCLUDED FROM AUTOMATIC |
REGRADING, DOD D@ 5200.10
DOES NOT APPLY.

FORMERLY RESTRICTED DATA

Handle as Restricted Data in foreign dis-
semination. Section 144b, Atomic Energy
Act of 1934,

This material contains information alfect-

ing the national defense of the United States

within the meanming of the espionage laws,

Title 18, U.S.C., Seces. T3] and 194, the

transmission or revelatior of which in any

manner to an unauthor.zed person 18 pro-
hibited by law,

d

E.G. Hickson, Jr., Captain—~LUSA

“Project Officer

J.

P. Dietrich, Task Manager

11.S. Army Electronic Proving Ground
Fort Huachuca, Arizona

-4

This document is the suthor(s) report to the Chiel,
Defense Atomic Support Agency, of the results of
experimentation sponsored bv that agency during
nuclear weapons effects testing. The results and
findings ir. this report are those of the author(s) and
not necessarily those of the DOD. Accordingly,
reference tothis material mustcredittle author(st
This report is the property of the Dz2partment of
Defense and ay such. mavbe reclassificd or with-
drawn {rom cir~ulation as apprapriate hyv the De-
firse Atomic Supgart Agency

NEPARTMENT OF DEFEANSE

WASHINGTON 25, D.C.

QLS




ABSTRACT

N

An aeri;al radiac monitor system was evaluated jin manned and
drone aircrafl to determine the feasitility of autoratically
vorrectine gamma radiation dose-rates measured at heights of 200
to 1,00C feet above terrain to the ground level (3-foot.) dose-~
rate by the ‘ntroductiosn of a correctisn signal from a redar
altimetsr. The raciac system consisted or a scintillation
dutector, logarithmic amplifier, summation circuit, radar
altimeter, and recorder. A telermetry system relayed height-
corrected information from drone air:raft to a ground station
for recording. The squirment demonstrated tho feasibility of
performing aerial radiclogical surver, with automatic height
correction, in manned and drone aircraft of the surveillance
tvrss now in tactical use by the Armed Ferces.

L.formation on air-to-grourd correlav’ i factors was also

obtained.

)
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PREFACE

Mr. Rodney Lewis, United States Army Electronic Proving
Greund (USAEFG), was responsible for the develorment of the
tnique amplification, suemation, and calibration circuits that
were tiie r--rt of the instrumentation. TIFC Brian Kuehn, PFC
Robert Younkin, and Mr. Lewis assisted in data analysis,

Cartain T. R. Cash, US¥C, 1/Lt ', V, Dudbinsky, USMC, and
Junnery Sgt C. P. Miller, 3rd MAG, Senta Ana, California, wvere

the aircraft crew. Their professional ability and cooperative
attitude were vital to the mission.

The assistance of the Defense Products Group, Minneapolis-
Honeywe'l Corp., and of Zmertron, Incorporated, in the adaption
of their altimeters for this application contributed materially
to the success of this evalualion.

This evaluation was performsd urder Department of the Army
Sub-Tagk 3022-09-001-02/01, U.3, Army Electronics Research and

Development Activity, Fort Huachuca, Arizona.
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CHAPTER 1
DNTRODUCTICN

1.1 CBJECTIVES

Tha general objective of Project 7.6 was tc test and
evaluate experimental acrial radiac equ< = 1 an aceual
nuclear environment. Specific objectives of this project were
tot (1) test equirment designed and fabricated Ly the U, 3.
Army Electronic Proving Ground (USAZPQ) to determine the
feasibility of automatically correcting a gamma radiation dose-
rate measured at any altitude from 200 to 1,000 feet above tarrain,
to the 3-foot (ground level) dose-rats by the introduction of an
automatic correction signal from a radar altimeter, (Z) determine
feasibility of using the AN/USD-13 Drone Surveillance Jystem as
the platform for the aerial survey equipment, and (3) gather
information on air-to-ground correlation over an actual Iallout
field.
1.2 BACKGROWID

The U.3. Ccntinental Army Command (I'SCONARC) approved
Military Characteristics for Aerial and Armored Vehicles on
16 Dacember 1957, These military characteristics required
that substantially the samr equipment bte used in aircraft and
in land vehicles. A standard IM-108 Radiac Meter was modified

and later uesignateu the IM-133 for aerial use. This instrument,
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wret.er wnta —odfication kit M{-35L, was given the designation
of Ui/AIR-7, Airc-1f*t Aadiac Set, and was nrovidod in an affort
¢ Aford an interim capability in this area. Service testing
ol thig arlirment Ly the U.S. Army Aviation loacd during 1959
indicated ti.1% the egquipment was uracceptable,

Tha U3.CUARC then rooriented the military characteristics
‘e cataratl the aasrial survey requirement from the armorad
vehicle survey requirement. The current military chairacteristics
for a1 derial Jadiac Survey System were aormved by the Office
of t'a Chief, .lcscarch and Development (OCRD) in Auzust 1961,
Additicnal military characteristics for an interim capability
ware art roved in December 1961, The U, S. Ammy Electronic
Pruvine Ground ('SAZPG) initiated a task in July 1958 to
determine the applicaticn of various nuclear surveillance
sensors to survcillance drura aircraft under developmesnt by
the U,S, Army Sirmal Corps. This 1s now Department of the
Army sub-tesk 3D22-09-001-02,/01, Done Aprlication ~f Radio-
lopical Sensory Devices.

In January 1940, a USA.PG-sponsored study report entitled
"ieasurement and Analvsis of Residual Radiocactivity fesulting
from liurlear Explosions", which dealt with detestion of gamrs
rays [rom fallout, was completed (Reference 1), Th's report

concluded that ground contamination could be measured by de-

vices mounted in drones and recommended fabrication of an

10
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ingtmument to test tie cencepta

A5 a result of the atuve recormendaticn, an airbcrne rodiac
-onitor us racricated foo U3ALFG under contract and deliverad
in Acunt 1940, Frasibility tests were nitiated in accordance
with Mlan of Tast, "Seasibility Tesl of Airborne dadiac onitor",
SAZP5 517 630-171, subsequentliy published in November 1560
(Reference 2). Deficiencies in tre equipment rrecluded completion
of the tests as scheauled. Juring the period A.gust to wovemoer ¢0,
laboratcr: en’ineerinm tests and cxtensive studies of tha concepts
from which the system evolved were conducted,and an analysis of
the system accuracy was comrleted. Zased on these studies and
tests, new models were designed and fabricated in USAZYG laboratories.

These modals were comrleted in [-~cember 1961 and flicht-tested
over the Felham dange radivlorical facility, “ort i‘cClellan, Alatarma,
in January 1962. Altohouch the limitations o tre field as to size
and ccnrosition did not puimit definitive conclusions as to the aire
toc-pround correlation, the equipment providad rredictable dose-rate
contours. A detailed report of this test is beinr prepared
{leference 1),

In March 1962, the equirment iras used to suvnort the U.S,
army Muclear Defense Laboratory in making radiation mecasurements
in support of the Danny 3oy Zvent. Again, though *his was a

limited radiation field, the equirment demonstrated the catability

11
CONFIDENTIAL




cf rarid surve:s rt velanivel large areas.

T lay 1902, wie equirment hiad beon reduced in size and
suttisfentl ~iscedized ant shock mounted to rermit evaluation
in toe AL/USL-1Y Znene Surveillance Sistem,

1.3 THEORY

Tne egiation zescriting radiaticn intensity above a large

vlane radiation source is penerally accerzed as:

I, = ¥y x oxp () (1.1)

Mmere: IG = radiaticr level at pround, or 3-foot
level (2ad/Hour)

X = buildu; factor due to scatter
I, ®* raciation level at tre detector (lad/Four)

B = gama ray abtsorption ceefficlent in air
%l/feet)

h = heizht cf detector above terrain (feet)
200f < h <1000!

K x exp (ph) comprizes the corriction factor, i.2., woat
the air dese-rate rust be mulcirlied by to cqual the groznd
dose-rate. K and p ar» essentially constant over the altitude
range in which the equirment is designed to overate and are
treated as constants, leaving L the only variable in the
correction factor.

By taking the logarithm of both sides of the equation,wo

now have:

12
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Inl, = 1nI, + 1nK < ph (1.2)

-

o

Then set ' equal to the correction factor:

h' = 1nK + pn (1.3)
and substituting pives:

lnl; = 1nl, + K (1.4)

with b/ the cerrection factor.

13
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CHAPTER 2
PRCCEDURE

2el COPZRATICNS

Map Referencas: rrenchman Lake Sheet 2857IV, 1:50,000

Las Vegas Clheet NJ 11-12, 1:250,000

An operations center and drone launch, control, and recovery
voint was established in the vicinity of grid coordinates 931763,
approxinately 3.5 miles northwest of ground zero. Helicopters
were based at Indian Sporings Alr Force Base and ~ere oparated
{rom a heliport located at CF-1l. Helicopter flights were mads
at Heli, HeSe and H+22 hours. Drone flights wers made at H+l0,
Hell, and HelS hours. Telemstered and recordei data from manned
and drone aircraft waro evaluated and plotted at the onerations
center during and after eacnh flight. The requirement for con-
trolled air space limiled the drone flights to an area northeast
of ground zero. The data collected from the drone system was
compared to that from manned aircraft.
2.2 IUSTRUMZTATICH

The M{litary Characteristics for an Aerial Raliac instru-
meat System (Refarence Aprendix ) were used as a general guids
n the desien and deveionment of equipment, but no attemst was
made to meet every provision. The same basic system was used

in both manned and drcne aircraft, with the exceotion that ca-

14
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hoard recording was accomplished during manned [light.
The basic equation which was instrumsented is given by
Equation 1.4, which is repeated here for conveniencs:
¢
1n IG = 1n IA + K

Wrere: IG = radiation intensity at 3-foot level
{Rad/Hour)

I, = radiation intensity at sensor (Rad/Hour)
h' = correction factor

The block diagram in Figure 2.1 shows the representative
voltage signal from sach major functional component. Figure
2.2 is a detailed schematic of the drone sensor; rigure 2,3
is a photorranh of the AN/USD-1B Drone, and Fipure 2,L is a
photograph of the drone sensor. Figurs 2.5 is a detailed
schematic of thz2 manned aircraft ~ensor; Figure 2,6 is a photo=

gravh of the manned aircraft sensor.

2.2.1 Detector-Amplifier. The detector-amplirier consisted

of a plastic fluor scintillator, a photomultinlior tube, and
associated electronic circuitry designed to produce an outout

signal proportional %o the logarithm of the gamma radiation

incident on the fluor scintillator. The use of tnis logarithmic

circuit facilitated the display of the data cver a wide renre of

intensitias and provided for ease of instrumenta‘ion. 4 li'-i.mh

diameter by 3-inch long plastic fluor was used.

15
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2.2.2 ladar Altimetsr, .adar altimeters werec used to
determine the height of the aireraft sbove the ground and pro-
vide a vol:tage crorcrtional to that heignt. An Cmercon odel
ERP-1180 was used in manned aircraft, and a iiinnearolis-iloneywell
Yodel 7091 was used in the drones., Bnth units consistedbasically
of a receiver, transmitter, indicator, power supply, electronic
control unit, and receivine and transmitting antennas.

2.2.3 Summation Circuit. The purpose of this circuit was

“0 add the logarithmic amolifier and radar altimeter signals
to obtain height-correlated iforrmation. This circuit consisted
basically of two CK533AX electron tubes and circuitry for cali-
brating the two input signals, which applied to the grids,
The plates and cathodeswerenaralleled,

This circuit and the Detector-Amplifisr were designed and
fabricated by per:nnnel at USAZIG.

2.2.L° Telemetry Svstem. The telemetry system consisted
of an airborne unit and a ground station. The airborme unit
consisted of 2 TcleDynamics, Tyre 100LB transmittsar, tvo each
Bendix Tyve TOE-3(C sub-carrier oscillators, and an antenna. The
ground station consisted of a Nems-Clarke Tyre 1671 receiver
and two each Zlectro Mechanical Research, Incorporated, Type

189F sub-carrier dlscriminztors.

16
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A siznal woliare vias acplisc te te ollecarrier oascillators
and transrmitted ‘o0 the ground station. The receiver in the
pround station detectsn e tranenitted sipmal, and the dis-
criminator returned % tco the orirlnal voltage level fom for
recer:iing.

2.2.5 decorder, The recordins unit3 used far this eval-
uation were a Consclicdated Zlectro-Jymamics Corporation Model
€212, and a Nidwes: Instruments Corvoration Model 603. These

were fast-resoonse oscillograohicetyre recorders with ultrae
vioiet light reflected ‘rom a galvanometer onto rhotographic
paper sensitive to this licht region. No develoring or fixing

was roquired. 4 lL-decade loparithmic scale was tracea oa the
paper simultaneously wi-h the sirmal trace. The use of this
loparithmic scale maade direct reading of the ground radiation
intensity possible.

2.2.6 AN/USD=1B Drone Surveillance Svstem (SD-1). The

All/UC=1B Drore Surveillance Sys*am (SD=1) 15 con4rolled by
visual or radar means, It has a 138-inch wing span, 1&l-inch
length, and a speed of 160 knots with a 30 mirute flight time,
The drone is designed for zero length launching with jet-assisted
takecff (JATO) and is landed by means of a parachute either uvon
command from the Contrcller or actomatically uron failure of tha

engine or interruntion of the radioc control carrier. The com-

17
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partment size is 1.16 cubic feet and payload s 62 pounds.
Tae Control Radar used was an Ai/MPQ-29, sith an
A./OP-62 Bearon Transronder mounted in the drone.

This is a tactlical unit currently in use by the

An SD-1 Drone is snown in ricure 2.3.

18
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CHAPIER 3
RESULTS
Helicopter flights were made over the fallout area at
H*l.5 hrs, H45.5 hrs, and H#22 hrs. Drone flights were
made at Hell, He12, and H+lL hrs. A1l flichta were made
in a3 sinusoidal pattern normal to the direction of fall-
out dispersion.
Reduction of data from helicopter flizht No. 1
(H*1.5 hrs) resulted in the corrected-to-ground isodose
radiation contour shown in Figure 3.1. Tabulated data,
unnormalized, for this figure is shown in Table 3.1l.
Normalizstior of this data to H*) hr using standard decay
(¢°142) fives Figure 3.2 and is tabulated in Table 3.2.
Data from helicopter flight No. 2 (H+5.5 hrs)
(see Table 3.3) produced the unnormalized contour in Figure
J.3s Figure 3.4 is an expanded plot of a portion of the
ddta from helicopter flight No. 1 and is ircluded for com=
rariscn to the contour from flight No. 2. Flichts wers
made over the M 1line ( Flgure 3.4) at various altitudes
to collect air-to-ground correlation data. This data

arpears in Table L.l.
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No contour was nlotted follcwiig helicopter
£lipht No. 3 (Ee22 hrs)l as the radiation intensity over
most ¢f the fallout field was of lower intensity than
the equirmant had been calibrated to detect. The area
around rround zero, although still radioactive, was tdo
lidted in 3ize for valid aerial survey. This is dis-

cussed (n Bectiuns 4.3.2 and 4.3.3.

Drone fli»nt No. 1 (H+ll hrs) failed after
eight minutes due to a faulty control receiver in the
aircraft. A limited amoun® of 1ata was obtained from

this flicht,

Drone flight No.2 (H+12 hrs) was terminated
after twenty-six minutes. Reduction of data from this
flight (Table 3.l) resulted in the unnormalized contour
as shown in Figure 3.5. This flight indicatec feasibility
of aerial radiac monitoring from unrmanned aircraft.

Drone flight No.3 (H+ll hrs) was terminated

after ten minutes. No data was taken due to lew radiation

intensities in the flight area.
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TABLE 3.1 (CONTINUED)

Intensity Distancs from Remarks
Check Foint 1

(Rad/fr) (Haters)

1 258 Leg M

3 L29 Leg Length 5500 meters

10 645

30 880 Check Point 1: 85

100 1290 Check Point 2t 1L

100 2550

0 3350 Direction of

1c 3570 Flight North

) 38Lo

1 Lo8o Time Start 1248
Time Finish 1254

i 0 Leg X

3 LLo log Length 5500

10 1020

30 1590 Check Point 1: 951

100 2590 Check Point 2: 15

100 2960

30 38L0 Direction of

10 1120 Flight South

) LLSO

1 5130 Time Start 1254
Time Finish 10

1 LGB0 Leg 1

. LS20 Leg length 7930 meters

10 L8Lo

30 6100 Check Point 1: 2

30 6420 Check Point 2: 28

10 75L0

B} 8000 Direction of
Flight Yorth
Tima Start 133

Time Finish 1309
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‘ TABLE 3.1 (CONTINUED)
Intansity Distance from Ton arka
Check :scint 1
{(Rad/Rr) (tetors)
q 10 163 Lep 3
10 a5 Leg lencth L300 meters
3 2880
1 3310 Check Pcint 1t 1C
Creck Point 2: 16
Arasction of
Flight South
4 Time Start 1309
Time Fintsn 1312
1 2300 Ley ol
3 8350 Lep Lenzth 1420 meters
3 8865
Check Point 1: 3
Creck Point 2: 5
q Jirection of
Flight lorth
T'ne Start 1312
Jime rinish 1320
1 3400 Ler K
% L950 Lep Langth 11600 meters
o\ 5962
‘ 1 8970 Check Foint 1: 1C5
Check Foint 2: 6
Time Start 1323
Tire Frinisnh 1228
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TABLZ 3,2 ISO-RAD CCNTOUR PLOT DATA HELICOPTER FLIGAT NO. 1.
14 July 1962, NCRMAL IZED

Intensity Distance from Remarks
Check Point 1
(Rad, =] (Rad/Ar)
Hel Actual

3 0 +855 385 leg U
10 2.85 591 lLeg Length 1160 weters
30 8.55 840
100 28.5 1062 Check Point 13 1
300 85.5 1255 Check Point 21 L6
300 85.5 2a2s
100 26.5 2320 Direction of
30 8,55 2585 Flight South
10 2.85 2035
3 0.855 3060 Time Start Ua

Time Finish 1418
1 0.765 a0 Leg s
3 2,295 1590 Leg Length 5620 meters
10 7.65 1780
30 22,95 1950 Check Foiut 1t 76
100 76.5 2170 Check Point 2¢ 1
300 229.5 Lo
300 22945 2810 Direction of
100 76.5 3020 Flight North
0 22,95 3320
10 7.65 3500 Time Start 123%
3 2.295 3660 Time Pinish 1242
1 0.765 3960
1 0.768 1360 Leg q
3 2.295 1500 Leg Length L8380 meters
10 1.65 1720
30 22,95 1920 Check Point 11 1
100 76.5 2170 Check Point 21 (6
100 76.5 3200
o 22.95 3500 Direction of
v 7465 3680 Flight South
J 2,295 3900
1 0,765 Loso Time Stert 1252

Time Finish 12,8
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TABLE 5.2 (CONTINUED)
Intensity Jisvance from Remarks
Cheek Psirme
Chud/Hre) (ad/Ar) - (Feters)
Lol actual
1 0.7C5 197 Leg M
3 e de) 364 Lee Length 5500 meters
20 7.05 S77
30 21.1 2803 Check Point 1: 8%
100 70.5 11L0 Check Point 2: 1L
100 70.5 2760
30 21.1 3nn Utrectirn of
10 7.05 3660 Fligh* North
5] 2.11 3920
1 0,708 L150 Time Start 12L8
Time Finish 129k
3 1.84 193 Leg X
10 6.14 1080 Leg Length S500 meters
30 18.4 1360
100 Al.l 1950 Sheek Point 1: S1
100 .l 1330 Check Point 2: 15
30 18.4 3500
10 8.1L L2L0 Jiraction of
3 1.5L Lslo Flirhe South
Time Start 12¢4
Time Finish 1301
1 0.614 3830 Lez 1
3 1.84 k170 Leg Length 7730 meters
10 5,14 Lséo
30 8.4 5160 Zhackroint 1: 2
30 18.L €880 Crackpoint 2: 28
10 6.1L 7600
Direccion of
Flight llorth
Time Start 1301

Time Finish 1329

i
CONFIDENTIAL




.

TABLE 3.2 (CONTINUED)
Intans:ty Distance from Nanarxs
Check Poirt 1
\Rad/rr) \Rad/nr) retars) )
Hel Actual

10 5.42 LSS Leg G

10 S.L2 25L0 Leg Length L300 meters

] 1.63 3080

1 0.542 3380 Checkooirt 11 27
Checkvoint 2: 16
Direction of
Flight South
Time Start 1309
Time Finish 112

1 0.502 L1720 Leg Z

3 1.63 €520 Leg Length 14200

10 5.2 9195

10 S.h2 9525 Checkooirt 11 3

3 1.53 10860 Checkroint 2: 5§

1 0.5h2 11590
Direction of
Flight North
Time Start 112
Time Finish 1320

1 0.u86 1800 Leg E

3 1,46 3580 Leg Length 11600

b 1.305 8cLo

1 0.L35 907C Checkpoint 1t 105
Chuckpoint 23 6&u
Direction =f
Flight South
Time Start 133
Time Finish 138
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TASLE 3.3 ISC-RAD CONTCUR FLOT DATA YZLICOPTEIR FLIGIT NO. 2,

1L July 1662 NOT NCRMALIZZ

CONFIDENTIAL

Intensity Jistance f{rom Remarks
Checkpoint #1

(Had/dAr, Feters]

Actual

bl 3650 Leg was from GZ

3 3810 Tower to

10 3990 Leg Distance L2850

30 L1220 Checkpo‘nt 1: Tover

pL 2co Checkveont 2° 32
Direction of
Flight Scutheast
Time Start 18L0

300 165 Leg GZ to /ell §

100 282 Leg Length L030 meters

.o 399

10 515 Checkooint 11 GZ

3 €81 Checkroint 2: imii §

1l 8L3
Direction
of Flight dest
Tine Start 18LL

b 1850 leg Y

10 1970 Leg Length 3870 meters

30 2190

100 2350 Chackyoint 11 2

300 2520 Checkpeint 2: S7

300 2750

100 2930 Jirection of

10 3100 M iche South

10 33L0

3 3500 Time S:iart 1m0
Time Finish 1712
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TADLE 2.3 CONTINUED

Intensity Distance from Remarks
Chackpoint #1
(Rad/Hr} (Maters)
Actual
10 9843 Leg W
30 196 Leg Length 1770 meters
100 305
0 620 Checkpoint 1: 11
30 7k Checkpoint 2: 2
1¢ 850
] 915 Direction of
1 1120 Flight North

Time Start 172
Zime Finish ms

1l 853 Leg U
3 1030 Leg Length 760
10 1200 Checkpoint 1. 1
30 1360 Checkpoint 2: L6
Jo 1870
10 1930 Direction
b 2310 of Flight South
1 2-00
Time Start 7
Time Finish 1718
1 1610 Leg Q
3 2030 Leg Length 4880 meters
10 2Lko
10 2980 Checkpoint 13 1
3 .60 Checkpoint 2: 76
1 3660
Direction
of Flight Jouth

Time Start 1720
Time Finish 1722
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TABLE 3.3 (CONTINUED)

Intensity Distance fron Remarks
Checkpoint #i

{(Rad/Rr) (deters)

Actual

1 £50 Leg M

3 990 Leg Length 5500

10 2060

3 2840 Checkpoint 1: 85

1 3350 Checkpoint 2: 14
Direction
of Fligzh: North
Time Start 1723
Tine Finish 1728

1 7L3 Leg I

3 1250 Leg Length 5500 meters

3 1960

1 2580 Checkpoint 1t 51
Checkpoint 2: 3
Direction of
Flight South
Time Start 1728
Time Finish 1730
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TA3LE 3.4 I59-RAD CGLICR FLCT DAfA DRONE FLIGHT NO. 2,
1L July 19€2 NOT LCRMALILED

Time 1 Rad/Hous Grid Coordinates Remarks
Inzomn*erad on
ladar “lot

(Fin after ladar
Track Started)

3.h2 007767 Time Flisht Started 22L0
3.68 060780
L.03 026751
L.05 027752 Time F1igat “ampleted 2306
4.53 03C770
5435 037770
S.73 QL3755 Map Refererce;
6.80 053782 Army Map 3ervice
6,87 052773 Frenchman Lake
7.L0 065765 2857 IV
9.18 077768
9.L2 060766
11,1 026751
12.0 007766
1.2 985752
1L.6 9987u0
15.3 97L733
$e9 956742
17.2 989755
18.4 0770
19.6 996765
20,2 woo7L3
20.L 965740
20.8 9697LL
22.7 966743
22.9 967731
23.8 981748
6
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CHAPTZR L
JISC'sSICH

Ll AZRTAL ADNLIITIAL 3TRVEY

The orimary rur~ose of aerial survey of radiolozically cone
taminated areas is to orovide a commander 2 hasis for planning
in the shortest zossible time, A choice between alternate routes
of marcn, for exarrle, could properly be determined from aerial
survey infsrmation. Aerial survey is primarily concermed with
relatively high ground dose-rzics, 1 tc 1000 Rad/Hour, as commarders
operating in ¢ nuclear warfare environment will necessarily be more
concerned with casualty-producing radiation doses rather than long
term considerations which govern peacetime operavicns,

Exact dose-rates at specific locations can best be determined
by vehicular or dismounted survey.
L.2 FALLOYT FIELD DITRNSIIY

In pretest planning for this detonaticn, it was predicted
that the fallout field would be formed to the east of ground
zero with the l1-Rad/Hour line extending 30 to 50 miles downwind
and that this field would decay by the standard rate (t=1¢2),
Based on these predictions,tho instruments were calihrated and
flight schedules were arranged to allow survey cf the field prior

to excessive loss of intensity due to decay.
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Initial manned aircraft flishes :indicated that the actual
1 Rad/Heur line extended arrroximately # the pradicted distanece,
Data frem later manned f)%chts incicated that the fallcut did
not decay at the standard rate bSut seemed to decay at a faster
rate. Jecay curves were plotted from data taken on Flirhts 1,
2, and 3. These decay curves are shown in Figure 4.1. In an
attempt to verify these curves, ground sensor data supolied by
Reynolds "lectric and ingireering Comrany (REZCC) and ground
survey duta cuorlied by Nuclear Uefense Laboratories (NDL) was
plotted. The resultant curves did not show a single decay rate
but varied widely, depending on location of reading, time of
reading, and recording inctrument., It was imrossible to establish
a defini%e decay rate from the data avaﬂable) 30 nomalization of
all contours was not attampted. The normalization discussed in Section
3elel was done for cormparison only, and the resultant contour may
be in errtr due Lo the uncertainty in decay constant.
L.3 MAMED ATRCUAFT :LIGHTS

Ledol Flicht Number 1. The objective of flight number 1
vas t0 determine the mxtent of tha 1 Rad/Hour lire by flying in
a sirusoidal pattern normal to the direction of tne movement of
the fallout. The course legs flown are shown on the isodose
contour plots. These plots were made oy conractine points of

equal radiatinn intensity on the course lers. Course locs near
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ground zero were not flown on this missicn because of obliteration
of marker panels on the W-1ine and excessively high raaiation
intensities along the Y-line, which passed directly through ground
zero. The contour could have been filled out with data collected
on flight number 2, but .his was not accomplished due to uncertainty
about the decay.

The iso-rad contour plot for this 1light (Figure 3.1) shows
some irregularities in the pattern, particularly on the K-line.
The displacement of the pattern on this leg may be due to pilot
errors rather than an actual disoplacemsnt cf the fallout field.
These pilot errors are caused by imoroper marking of check points,
variaricas in aircraft speed, and lateral cdisplacement of the air-
craft alonz the course lsg. It has been observed that pilot error
is the major source of error in the manned aircraft method of air-
borne radiological survey.

LeJ.2 Flirht Nmber 2. The objective of flight number 2
(H*S% hrs) was to determine the extent of the radiation pattern
out to the K-line and to make repeated flights at different
altitudes over the M-line to determine the validity of the air-
to-ground correlation factors used in this test. Figure 3.3,
an wnnormalized plot ¢f the data from this flight, substantiates

the general fallout pattern obtained from flisht No. 1 but shows
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lower icse rates than a1? teen anticirated., .he ~lose-in
nortion cf the fli~ht No. 1 contour was rlotted to the same
scale ac Firre 3.3 for comrariso:. ~urroses (Figure 3.i).
This comnariscn showed the fallout field had contracted more
than calculated, arnarently due to an accelerated decay rate,
see Section 4.2,
The radiation dose-rate in the vicinity or ground zero was
Jow enouch at “he time of this Tlight to rermit a survey of this
area. Aerial readinzs ir the immediate vicinity of ground zero
cannot be accurately related to ground readinzs because the air~
to-ground correlation facters (AGCF'S) are based on an infinita
plane field, while ground zero represents an intense roint source.
Repacted passes along the h-line demonstrated that automatic
correlation ot air dose-rates to ground dose-rates can be accom=
plished within the altitude range 100 to 650 feet. Table L.l
shows the data collected on these nasses. The corrected-to-grzund
dose rate reading varies only over the range ¢.25 to 10,15 Rad/Hour
2etween 100 and 850 feet. Over this consideraple altitude spread,
the deviation {rom the mean value is aporoximately S%. This indicates
that the air-toegrecund correction fcrmulas and techniques used wore
applicable over the ranges of heizht and dose rate encountered
during the tests. See Section 4.5 fcr a further discussion of air-to-

ground correlation,
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Le3e) rlirht .umber 3. Maaned aircrart flight number }
was made a*% H*22 ho'wrs tc Jetermine the close-in ccr.tour valtem.
The fallout had dacaved to tne extent that aprreciable invensities
could be detected only in the inmediate vicinity of ground zero.
Qepeated runs were made sver U-25 at different altitudes to
rather additional air-to-ground correlation data, and a final run
was made over ground zero for comparison to earlier runs. The
data ootainred was too limited to remmit either further evaluation
of the fallout field or determinstion ¢f the air-to-ground corre-
latior factor. Some roint source dats was used in an attempt to
establish a decay rate.
4. DRCHZ »TRCRAFT FLIGHTS
The previous instrumented heliccoter flishts over the fall-
out field were used as the tasis fcr the drone flight patterm.
Instrumented drone flights were made at Hell, :+12 and Hely hours.
Jrone Flicht No.1 failed after eight rinutes, due to
i faulty control receiver in the aircraft. During this flight
period tiie instrument velemetry system indicated that the radiation
field was very weak. No attempt was made to plot an isodose
contour from the limited data available.
Drone Flipght No.2 confirmed the low readings from
the initial flight. As a sensor check, the flight pattem was

modified to include runs cloaser to ground zero, where the radiation
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intensity was known to Le within th. range of the system. MNear
fround zero, the system indicated raciaticu, which confirmed
.ensor oreration. The drone was iien fiiwm over the original

fl ght rattermywhere it as2in indfrated a very low radiation
level. A normal reccvery was made after a twenty-six minute
fli.ght) and the sensor package was checxed for rrooer calibration.
This comrlete calibration cneck indicated *thz system was cperating
noally and as intended. The resiltant isodose contour (F‘.gara
}.5) defined the direction of fallout and the extent of the

1 Rad/Hour line. The {ield had decayed to such an extent that
the scnsors were orerating near their lower calibration limits}
tnus,J.O, 30 and 100 Rad/Hour isodose rates were found only vary
close to ground zero, and no attemct was made to rlot them. The
radar tracking technique used for positioning t~e drone perm’-lua
fliphts to be made over rreviously surveved areas; thus, single
voints were surveyed sev:eral tiues during this fli-ht tao check
repeatibility., An examrle of this re-eatibility mayr be seen on
Figure 3.5, near coordinates (375 wiere three 1 ad/Hour resiings
were obtained within a 100-meter radius. Anocher example may
be seen near coordinates 0177, where two more 1 lad/iiour readings

were obtai .d during secvarate leg: cf flient cver the same area.
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Drone Flight No. 3 was made arter a thorough system
.heckout and calibration had been accomplished on the alternate
sensor packe This flight was confined to the original flight
pattern. A very low level of radiation was detected during this
run, which confirmed the earl’er flight data. The third flight
vas terminated by normal reccvery after tem minutes, due to the
lack of sufficient detectable radiation.
L.5 AIR-GROUND CORRELATION FACTOR (AGCF)

The theory of ACC is described in Sectionl.3. To test the accuracy
of this theory, suveral flights were made over the Meline at
Jdifferent heights above terrain and in opposing directions.

Table L.l swmmarizes the results of this test. Maximum intensity
readings for each pass are tabulated, as are the recorded rltitudes
abeve terrain as determined by the radar aitimeter. The maximm
intensity points wers chosen for comparison in an attempt to
minimize pilot positioning error in the direction-of-flight.

Pilot vositioning error permendicular to flight direction was

not removed but was consid:red to be small because the pilot

was following a road. The detection system was carefully chacked
for calibration prior to this test. The results of this expori-
ment indicated that the corraction factor is essentially a atraight
line functicn when plotted on semi-logarithmic graoh paper, and

that automatic AGC affords consistantly accurate results,
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All readinss were auiomaticallr corrected by the equirment,
and radar altireter altitude informaticn was recorded cimultaneously.
Althourh the nilot attemrted to “ly at a constant heicht abeve ground
on each ler, it was ncted that the altitude varied as muen as ¢ 100
fcet. If a constant altitnde had heen assumed and the approrriate
correction factor teen applied manually, large errors would be
introduced into the corrected readings. An examrle of the magnitude
of this error is as follows:

Asaume the aireraft is attempting to maintain 600 feet above
terrain but actually deviates plus or minus 100 feet. Assume a
1 Rad/Hour field at the airerafi. From Figure L.2, the correction
factors for 500, £00,and 700 feet are 9.2, 12,0, ard 15.6
respectively. By using the correction factor for 600 feet, the
ground dose-rate is indicated to be 12,0 Rad/Hour, whereas it may
be anywhere between 9.2 and 15.6 Rad/Hour. Automatic correction
osroduces considerably less error, as is i1lustrated by Table L.l.
Le6 ESTASLISHFE.T OF AUTOMATIC AIR-TO-GROUD CCIRTLATICI FACICR

In order to use the outrut of the radar altimstar ‘o auto-
matically <orrect all altitudes betwaen 200 feet and 1,00C feet)
the corrective circuits must be adjusted for each individual

SONnscCr.
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Tirst, a calibration curve is made for the sensor as shown
by Firre L3, and the recorder is aijusted to give a direct
reading of Rad/Hour.

Trom Fier L.2 4he cerrection factor at 20C feet is L.2;
at 1,070 feet it is 3L.5.

A constant source of raiiation is then applied to the sensor,
and a ground test set is usad to simulate altitude on the radar
alt'‘meter. The additive circuitry is then calibrated to add
prorerly for 200 and 1,000 ft. ‘then thcso uctper and lower points
have baen adjusted, the sltimeter is set at 530 feet which should
nrovide an indicated dose-rate 1C times the uncorrected reading.
The o.rror at this point does not exceed S nercent.

This method cf au*tomatic correction can be used to instrument
any ccrrection factor, so long as it is essentially a straight=
line plot on semi-logarithmic graph paper. The plot of correction
factors from Classtone (Reference h)) snowr. in Figure L.2, could be
incorporated by a ten-minute racalibration as could any other
straisht-line logarithmic plot.

L7 3SYSTZY IMPROVIMNT ANALISIS

The equipment used in this test is described in Sestion 2.2. It
was developed and fabricated at USAZIG, The time availatle
prior to tnis test did not rermit the incorporation of some

obrious improvements to the system. These are discussed telow.
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4elel Cutout Sipmal Jdrift. The cutput signal drifted as

much as + 107 durine tiis test, This drift was controlled with
balance controls and rereated gain.checks. This system was
suitable for test nurposes, bui a tactical unit will require
stable circuitry over long reriods of time. Iino:r circuit
changes can elinirate this problem.

L.7+2 Output Sifnal Presentation. The recorded data from

the «ystem a: times was difficult to interpret because the output
cignal is composed of contributions from the scintillometer and
the radar altimeter, and in *ne absence of a signal from the
scintiliometer, the 2ltimeter simal alcne can give an o=erater
the false imrression that radiation exists at the sensor. This
froblem can be solved by use ¢t a squelch circuit that will
cut off all outnvt signal until a preset sicmal level from the
scintillomster exists.

L.7.3 Calibration Source. The present system requires

the use -¢ an active radiation source for calibration. A means
cf electronic calibration can be built into the system by insertion
of a reference electronic sirnal at the input of the log amplifier
stage. This will test the circuit and act as a refererce for
calibration.
L.8 FUYTURZ DROMZ 'ISE

The develorment of a drone radiac sensor package by USAZPG

hag been directed toward the tims frame of develomment of tre
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JN/USD=2 Low Frdurance, Multipnrnose Drone System, currently in
*he R'D stape. This drere has an inteprated guidance and control
sgystem f3r radio line of sight operation rlus an airborne progromer
for miss.~n creration tevord line of Jight, It alsc nas a larger
sensor comndrtment, pgreater sreed, and a radar altimeter.

The advantacges of using a drone ror acrial radiuvlezical
survey include: (1) protection of jarsornel fror extrenely
hieh radiation doses and dose-rates, (2) availability
to the Divisjion Commander ¢ use a: an Integral part of his
aviavion resources, (3) aerial radiolorical survey sould be
rerformed concurrently with other inteiligence gathering miscions,

such as photography, and (4) all weather capability.
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TABLE 4.1 TEST DATA FOR AIR-TO-QRC'ND CORRELATION FACTOR THECRY

Peak Radiation Intensity Sersor Height Remarks
abova [errain
(Rad/Hr) (automatically {reet)
correctad to ground level)
10.05 100 Leg M
9.75 200 Time
9.50 L70 1723-1800
9.25 525
10,00 630 1 July 62
9,50 6Lo
1C.10 8so
10.95 200
10,15 115
9425 330
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Figure 4.1 Decay curves.
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Figure 4.3 Sample caubration rurve.
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Automatic aire-<o-ground correlation or dose-rate
intensities over tne altitide rarge 100 to 1,000 ft above
terrain is feasible.

An aerial survey sysiem emnloying automatic air-to-
ground correlation can be used effectively in the AN/USD-1B
Drone Surveillance System.

1ne air=-to-ground correlation factors used for this
evaluation were suzstantially correct,

In it3 present form and under controlled conditions)
the equipment. i3 carakle of reliably perferming aerial survey of
large radiologically contaminated areas with minimum maintenance.

Deprendance upon pilot vroficiency to maintain a cone
stant height above the ground in manned aircraft surveys is a
major source of errcr when prescribed manual correction methods
are used.

.2 RECOMMENDATIONS

A systems design aenalyais should be performed to

simplify and integrate the electronic circuitry. Thia shculd

include prevision for utilization of radar altimeters that are
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scheduled for LicwiForation in aany &G Army mannea and drone
aircraft,

Develupment of tactical airborne radiac monitcrs
should continue. This development should include their inte-
gration into the AN/WED-2 Irone System.

Advantage should be taken of future weapons »{fects
tests to evaluate the equirment as it progresses in the aevelop-
mental cycle and to provide additional data on aerial survey of
fallout fields.

Agenciss such a3 tha Atomic Enargy Cormission (AEC)
end Public Health Service, who may have a requirement for monitor-
ing radiclogically contaminated areas under more or less controlled
conditions, should consider the adontion of a manned aircraft model

of the USALFC Airborme Radiac Monitor.
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APPENDIX

MILIT/RY CHARACTERISTICS
FOR AN ArRIAL RADIAC TNSTRIMENT STSTEM

Section I - General

1. Statement of Requirement. - A standard aerial radiac
instrnmnt syctem to be mounted in Army aircraft of the obser-
vation and utility ti»e and drones for the vurvose of deter-
mining ambient dose rates of gamma radiatiam.

2. Operational Conceot. - Lhis set will be used for
asrial radiolocical detection and ravid asrial survey of
large sreas to provide data for contamination charts, to
determine ground radiation dose rates in advance of troop
amovements, and to survey areas inaccessible to ground troope
because of high radiation cdose rates. In order to accamplish
this, this oquiment'md mx:i.nary devices must be capable
of:

a, Providing a continuous record, or a cantinual
record based on horizatal spatial intervals not exceeding
100 metsra, of radiatiun dose-rate at the 3 foot ground level
beneath the survey air wehicle., This capability should be
from flizht altitudes which are optimm within the canstraints
of flight vehicle operational characteristics and the ability
to carrelate the instrment probe radiation envirament with

that at the 3 ft, level,
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b. Providine a ground positicn record campatible
with 2a, above,

co Direct telemetering uf heipht-corrected (3-rt.)
dose rate reaainss and position readinrs to a receiving
statiaon, provided, however, that the provision for tele-
netering will not result in undue camolexity, coet, or
delay. It is expected that existing telemetering equipmemnt
or such equitment under develonment for other purmoses will

be used.

d. Jsing existing naviration. positimn-determining,
ard data tranife. canahilitiee where possible,

e, Froviding a visual and audio warning when a
pre-settable dose rate of gamma radiation (height-corrected)
is reached,

f. Providing a suitable visusy readout in ticee
applications involving mamned aircraft.

3. Organizational Conceot. - This equipment will be
organic to all units equipped with Asmy Aircraft or dranes,

L. Consideration of Tripartite, davy, Air Force, and
Marine Corps Develomment Activities. - United Kingdom,
Canada, and the US Marine Corps have a ntated requirement
for aerial survey raidsc equipment. US Mariie Corps concurs
and the Canadian Army generally concurs in these military
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characteristics,

S. Feasibility of Develoment, - If during the
develomment phase it appears tn the design ageacy that
the characteristics 1isted herein require the incorporation
of certain impractical fvatures and/or unnecessary expensive
and complicated components and devices, costly manufacturing

methods and processes, critical materials or restrictive
soecifications vhich would serve as a detriment to the
dlitary value or unduly delay the availability of the
item; such matts:s should be brought to the attention
of the Chief of research mnd Developmsnt, Depertment of the
Army, and Hadquarters United States Cantinental Army Cormand
lfor consideration befors incorporation into a final design.
6, Background. - The feasibility of making asrial
radiological surveys was studied by the US Army Chemical
Corps in conjunctian with the US Army Aviatian Schocl. In
the US Amy Chemica] Corps Final Report, Aerial Survey Feasi-
bility Study /revised in February 1957), it was concluded
that while awrial radiolosical survey was feasible using
standard instrumeats, no instruments then stendard or undsr
develomment were ideally suited to this purpose, In
December 1957, USCONARC approved the military characteristics
for a Radlac Instrument and Ancillary tquipment for Aerial
and Armored Vehicle burvey, These were subsequently adopted
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by Signal Corps Technical Committes Item ul37, Meeting No.
. '9CH, 29 September 1958, The Radiac Set AN/ADR-7 developed
an the basis of these military characteristics was service
tested by the US Army Aviation Board. Based on the repart
of this “est, USCONARC cancluded that the develoment of an
asrial tactical raciation ratemeter should be disassociated
from a vehicular tactical radiatiun ratemeter and that separate
military characteristics should be prepared.

Section II - Operatimmal Characteristics

1., Configuration,.
s, (Essential) The ratemeter smnd all ancillary

oqu.ipment shall be as light and emill as possible consistent
with the other military characteristics specified herein.

b, (Desirable) Txe controls shall be designed to
permit operation when heavy gloves are worn.

¢o (Desirable) Dials and controle would be integral

with the equimient,
d. (Essential) Mounting hardwars shall be provided

as necessary, for mounting equipment in Army aircraft, heli-

copters, and dranes,
8, (E=gentisl) The equiment thall bs designed for

quick, easy installation in Armmy aircraft, helicopters md

dranes.
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f. (Essential) A nre-settable warning device
based :n ground level dose ra‘es shall be provided.

g. (Essun%421) The wriliary probe, if used,
shall be shaped sc 13 to minimize vibration due to air
turbulence when mcunted outside the aircraft.

he (Desi-ahbls) A telemetaring aystem for trans-
mitting dose rate data shall be provided, using an existing
link if feasible,

2, Performance.

a. (Essential) The equipment shall have a range
for measuring, height-ccrrecting, and recording gamma
radistion from 1,0 rad per hour to 1,000 rad per hour at the
areraft gramd position.

b. (Essential) When calibrated and operated at
absolute altitudes between 100 and SO0 feet (50 to 1000 feet
desirable), this equipment shall measure and record the dose
rate of gamma radiatia corrected to the 3 ft. level above
sround with an instrument accuracy fram probe to readout of
plus or minus 20 percent over its entire range (plus or minus
10% desirable), and with the maximum "3 ft, level to probe”
accuracy consistent with physical and other limiting factors.

ce (Essentiul) "e equipment shall be capable of

measuring the dose rate of gamma radiation within the energy
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ranie of U0 Xev to J mov in rad por hour.

d. (Essontial) An integral calibration source, if
used, shall be lcaz livad. shall zive no background reading
on the instrument neter wnen being used for the operatioccal
check, and shall not cause a radiation field in excess of 1
mithirad per hour on the surface of the meter.

e, (bysential) The aquipm:nt shall be affected to
the least dearse practicable by it/ positioning in the
airer=ft,

f. (Essential) The squipment shall be affected by
non-ionizing radiation to the least degree practicuble.

ge (Essential) The meter where required shall be
direct reading, Calibratlon curves are not acceptable,

h. (Essential) Ths squipmwat shall Le capabls of
continuous operation.

1. (Essential) The equipment shall be capable of
operation within ¢ minutes after being turned wva.

j. (Essential) The equipment shall be capable of
a "zero check” and "zery adjust" in a radiatiun field if not
designed so that avsolute zero stability can be maintained
without drift.

k. (Esseutial) When sudcenly esposed o changes in

gamma racdiation intensities, the equipment shall resnond to
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within 10 percent of the final reading within 0,1 second,
e cept that mechanical meter movements used fci visual
readoiv may resnand on the slower time scales suitable for
such use,

1. (Desirable) The telemetering system shall be
capeble of transmititing a position .ndication simultaneously
with a dose ratc datum,

m. {Desirable) The equipment shall be designed to
permit adaptian for remots operaticm and transmissica of
readings through the cata-link systsm of appropriate asrial
drones. (See subparagraph p, belww),

n. (Desirable) The squipment shall be capable of
operation for at least 60 days without recalibration,.

o. (Essential) If recuiibration is required at
frequent intervals, an intermal calibratia davics shall b6
incorporated in the equipment.

p. (Essential) If simultanecus telemet = of position
and dose rate data ic impractical, a simple means of recording
this infamatior mst be provided in oraer to correlate a
measured dose rate with & particular position.

q. (Essential) Variations in ~ower supply output
wvill have minimum effect an functioning of equipment.

3. Durability and Reliatdlity,
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a. (Essential) ine ecuipment shkall have astarace
life or at least b years

b, ikssential) The equipment shall have storage life
of 1t least . years,

c. {Desiravle) The equipment shall no:mally be
canable of oreration for LOO hours without necessity for field
maintenance.

L. Assoctated Eguipment.

a. (Desiruble) The equimment shall be campatible
with existinz or develommental aircrast positioning devices.

b. (Essential) The equipment shall be designed to
onerate from the standard internal power supply of ATmy air-
crat't,

c. (Fssential) The equipment shall be campatible
ana useful with existing or acsveicrmental absolute altimeters.

Section ITI - Special Characteristics

1. Environmental and Terrain Requirements.
a. (kEssential) The equipment shall t, dess: med to
canform to the requirements of Spec MIL-E-5400 arnd Spec MIL-E-
5422, It shall be usable in air temperatures fram =65°F to
125°F and storable in air te mperatures fram <65°%F to 155°F,

In additicn it must be canable of operation under atmospheric
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pressures rrevailinr ot 20,000-tt altitude above sea level
and transrortatian under atmasrtheric pressures prevailing
at 50,000-ft altitude above sea level,

b. (Zssential) The equipment shall be capable of

withstanding without damage, normal ocean atmospheric
corrasion,

c. (Lssential) The equipment shall be weathe=proof,

Justoroof, and fungusproof,
d. (Essential) All exposed canponents shall be
resistant to corrosive gases to the maximum degree practicable,
2. CBR and Atomic Hequirements, (Essential) Design
shall be such a5 to mirimize cantamination by chemical or
biological agents or radio-active materials, The equipment
shall be readily capable of decontamination with minimun
effect on its proper operation,
). Maintenance and Interchangeahility Requirement.

a. (Essential) The equipment shall be designed for
the minimum practicacie preventive maintenance and in-etorage
maintenance.

b. {Tssential) If an integral calibration source
is used, calibration shall be performed -t organizatianal
maintenance level; otherwise calidbration will be performed

at field maintenance level,
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¢. (Essential) All comvonents and assembtlies of
the equirment shall be marked sc as to be readily identdifi-
atle,

d. (Essential) Standard camponents shall ba used
where practicable. Maximum practicable interchangeability
of canpanenis shall be provided.

e. (Essential) Operation and maintenance in-
structions shal' aicwrany all service eguirment. Where
the instrucsia,: re - -inted on the equipment, these in-
structions shall be applied :: that they are not subject to
obliteration bty repainting ot the equipmert or by abrasion of
normal field use,

f. (Essential) The equipment shall be designec tc
provide readily accessible test points.

g. (Desirable) The equimment shall be camstructed
an & sub-asserble principle to racilitate maintenance through
replacement of inoperable sub-assemblies that can be determined
by test points provided in the equipment.

h. (Essential) Maintenance shall require standard
general purvose equipment and tools,

ke Human Factors Engineering Requirements,
s, (Fssential) The equipment shall be designed in

canformity with human factor engineering principles with
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b. (Essential) The number of controls shall be
a minimun, Cortrols shall be located soas to pramote
maximuvm efficicncy of operation and to reduce to a minimun
the pusalibility of accidental movement. Functioo of
controls shall be clearly marked on or near the controls.

c. (Essential) The equipment shall be cap:” le
of operation by Army aircraft pilots and observers after =
minirum of instruction.

d. (Essential) Operating persamnsl shall be
adequatsly protected against high val*ages and any eelf-
contained radicactive materials used =3 a cilibrating scurce,

e, (Essential) The indicating meter shall be
locatec fur easy obsarvatian of readings.

f. (Essential) The meter shall be providec with a
Uight or lumina_m scale to permit operation during darkness,
but suitable for operations undsr blackout canditions.

g. (Essential) When installed, the equipment shall
not hinder pilot flying eff{iciency.

Sectian IV
1. If any of the required characteristics are incampstible
with each other to the extent that sipnificant campromises

are required, the Commanding General, USCONARC, shall be
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cunsultea as 1o the degree of compromise acceptaole daud toe

merits of revising the relative piiorities which otherwise

will bv as here listed.

g
h.

Performance

Durability and reliabulity.

Associated equipment.

Contigui atioa.

Fuvironmental and terrain requirements.
Maintenance ond interchangeabulity requirements.
Human factors eugineer:ng reguirements.

CBR require ments.

Cnd item unit protuction cost should not exceed $I,009.
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