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ABSTRACT

The radar cross sections of the AG-17 (USS WYOMING), the LST-998,
and the CV-36 (USS ANTIETAM) have been measured for frequencies in the range
from 100 Mc/s to 3000 Mc/s. Concurrent with these measurements, low-level
meteorological soundings were made in order to determine the variation of
the index of refraction of the air.

An analysis of the wvalues of the far zone radar cross section as
a function of frequency is made.
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1. INTRODUCTION

1-1. The work reported here has been conducted under the authorization
of NRL Problem No. S411R-S. This is a continuation of the work reported in
NRL Reports RA 3A 213A, R-2232, R-2295, R-2332, R-2466, and R-2467, and is
the seventh in the series entitled "Radar Cross Section of Ship Targets.™®
These earlier reports will be referred to herein as Reports I, II, III, IV,
V, and VI, respectively.

1-2. This report covers the radar cross section measurements made on
the AG-17 (USS ™yoming), LST-998, and CV-36 (USS Antietam)., ILow-level
meteorological soundings were made from a plane concurrently with the radar
cross section measurements to determine the extent of atmospheric refraction.

1-3. During the tests on the AG-17, the weather conditions were calm
and hazy, the ship not being visible over 15000 yards range with the station!s
optical range finders. The temperature was warm for the season of the year.
Readings of distant permanent echoes at a frequency of 3000 Mc/s suggested
standard propagation conditions through all but the last portion of the test.
when mild trapping conditions seemed to prevail. During the runs of the
LST-998, a heavy fog and intermittent rains persisted. During the runs of
the CV-36 a heavy haze prevailed which reduced visibility with the optical
range finders to about 15000 yards.

2. METHODS OF MEASUREMENT

2-1, The manner in which the measurements are made on the ships has
been thoroughly discussed in Reports I to VI. Also in Reports V and VI are
the most recent values, with the exception of the standard target for the
SCR-270, of the radar cross section of the standard targets together with
their ranges. The standard target for 100 Mc/s equipment used on the runs
of CV-36 consists of a half-wave dipole at 6000 yards range and elevated
44, feet above mean low water. This dipole had an equivalent radar cross
section, Oy', equal to 0.26 square meter. For the LST-998 runs at 100 Mc/s,
the standard target at 17700 yards range had an equivalent radar cross
section,J !, equal to .6 square meters.

2-2. The types of maneuvers performed were the slow circlé, fast
circle, zig-zag broadside, and zig-zag bow and stern runs. A detailed
description of these four types of runs is to be found in Report V.

2-3. Meteorological soundings, which consisted of temperature and
relative humidity measurements, were made from a plane at intervals of 50
feet from 50 to 300 feet, at 100-foot intervals from 300 to 1000 feet, and
at 200-foot intervals from 1000 to 2000 feet.

3. MEASUREMENTS OF RADAR CROSS SECTION OF AG-17 (USS WYOMING)

3-1. Schedule of Runs

3-1-1. The schedule of runs of the ship consisted of slow circle
runs at ranges of 6000, 9000, 17500, 29500 yards, These runs commenced at

LR sheet 3 of &
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0850 on 12 February 1945 and were executed in the order listed. The final
circle was completed at 1320, after which the ship performed a series of fast
circles at ranges of 39000, 31000, 24000, 17000, 13000, and 8000 yards. The
fast circle runs completed at 1650 were the final event, after which the ship
continued on down bay away from CBA.

3-2. Meteorological Measurements

3-2-1. The following table summarizes the meteorological soundings
made on 12 February in the vicinity of CBA. Each sounding lasted about ten
minutes following the time listed.

Date Time Place hy hy 4N Type of M-Curve

12 Feb. 1020 Poplar Island Standard

12 Feb. 1035 Thomas Point Standard

12 Feb. 1050 Love Point Standard

12 Feb. 1115 Sharps Island 400! Transitional

12 Feb. 1130 Cove Point 500t Transitional

12 Feb. 1400 CBA 180! 6 Simple surface trapping
12 Feb., 1420 Bloody Point 170! 5 Simple surface trapping
12 Feb. 1435 Annapolis 1501 4 Simple surface trapping
12 Feb. 1450 Cove Point 150t 4 Simple surface trapping

After this last sounding the plane flew from Cove Point directly toward CBA
at an altitude of 50 feet. Along this course of approximately 35000 yards
in length the relative humidity varied from 47 to 54%, and rose even higher
as the plane reached CBA.

3-3. Results of Radar Measurements

3-3-1. . The results of the radar cross section measurements on the
AG-17 are plotted in Plates 1-20. The shape of the curves for the slow circles
tied in well with previously obtained plots for other ships. The closer-range
circles were remarkably symmetrical due possibly to the partially stripped
down condition of the target ship. Peaks were again sharpest on the higher
frequencics and at the broadside aspects, with minor peaks at bow and stern.

3-3-2, The eight minute circles or fast circles were made as the
ship departed from CBA. When the ship was at about 30000 yards range, land
echoes to the north due to anomalous conditions showed up, and a lighthouse
at about 25500 yards, 32° bearing, gave echoes about 10 db above those re-
ceived during the earlier part of the day. At this time the ship was on
approximate bearing 152°, where a lighthouse at about 56000 yards, usually
visible during strong trapping, was not detected, The station's SP radar at
a wavelength of 10.65 cm, with antenna height equal to 120,5 feet, was able
to track the ship to 83000 yards, as the ship proceeded down bay away from
CBA. From about 60000 yards range on, the ship was probably partially
wshielded" by the low-lying sand spit of Cove Point.

3-3-3. The values of radar cross section deduced from these graphs

are tabulated in Table I, together with the values of S and K determined from
the equation§y = K*7S, where f equals frequency in megacycles per second.
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be MEASUREMENTS_OF RADAR CROSS SECTION OF LST-998

* 4=1. Schedule of Runs

4-1-1. At 0900 on 22 February 1945, LST-998 performed two slow
circle runs at a range of 14000 yards from CBA. This was followed by two
more slow circles at 1125 at a range of 4500 yards.

4-1-2, On completing these slow circles, the LST-998 commenced,
at 1430, a series of zig-zag broadside runs at ranges of 2500, 3000, 3500,
4500, 6500, 9500, 13000, 18500, and 26000 yards,

4-1-3. The zig-zag broadside runs were completed at 1700, after
which the ship moved out to 30000 yards and began a zig-zag bow run toward
CBA. On reaching a point approximately 3000 yards from the station, the
ship reversed its course and started away from the station presenting a
zig-zag stern aspect. This run was carried out to 30000 yards and was com-
pleted at 2250, -

4-2. lieteorological Measurements

4=2-1. leteorological measurements were not made during the runs
of the IST-998. The equipment for balloon soundings was not available and
the airplane soundings could not be made due to the heavy fog and intermittent
rain which persisted all during the runs.

4=3. Results of Radar Measurements

4-3-1. The results of the bow, stern, and broadside runs are
plotted in Plates 31-45. The aspect diagrams are plotted in Plates 21-30.
All theGr andG, values are listed in Table I, The ship executed circles
of large diameter, so the aspect diagrams have been corrected for range
variation. The slow circles from 0900 to 1025 varied in range from 12900
yards to 15700 yards. The slow circles from 1125 to 1230 varied from 3900
to 5400 yards,

4=-3-2. The values of K and s are listed in Table I. K and s are
defined byCf = K*fS, where f equals frequency in megacycles per second.
The value of s was chosen as the integer giving the best fit and K was
chosen to give zero deviation,

5. MEASUREMENTS OF RADAR CROSS SECTION OF CV-36 (USS ANTIETAM)

5-1. Schedule of Runs

5-1-1. The schedule of runs for the CV-36 consisted of slow circles
at two fixed ranges, 10000 yards and 20000 yards. At each range the carrier
made four complete circles.

5-2. Meteorological lleasurements

5-2-1. Following is a table of the soundings made from airplane,
with the times and values of hy, hy, AM, and type of M-curve. In Report V,

M ok
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Plate 25, a list of the six types of M-curves is given with definitions of
the quantities listed. Zach sounding was completed in approximately ten
minutes following the time listed.

Date Time Flace hy hp AN Type of M-Curve

17 Mar. 0950 Poplar Island 500! 300' 3 Elevated S—shape
17 Mar. 1010 South River 500" 300! 3 Elevated S-shape
17 Mar. 1020 Choptank River 600' 200' 14 Ground based S-shape
17 Har. 1030 Sharps Island 600! 250! 10 Ground based S-shape
17 Mar, 1050 Cove Point Go0' 800¢ 5 Elevated S-shape

17 Mar. 1335 Poplar Island Standard
17 Mar. 1350 Choptank River Standard
17 ¥ar. 1405 Cove Péint 500! Transitional
17 Mar. '1415 Sharps Island Standard

5-3. Results of Radar Measurements

5-3-1. The radars used to make the measurements on the carrier
were at frequencies of 100, 200, 700, $70, and 3000 Mc/s. At 10000 yards,
the starboard broadside produced the largest echo at all frequencies ex-
cept 3000 Mc/s. At 20000 yards, the starboard broadside gave the largest
echo at frequencies of 100 and 200 Mc/s while at 700, 970, and 3000 Mc/s
the port broadside produced the largest echo. Following is a table of the
number of db the broadside echo is above adjacent aspects for each freguency.

10000 Yards 20000 Yards
100 Mc/s 9 db 10 db
200 18 16
700 20 16
970 19 19
3000 20 20

5-3-2. At 10000 yards the stern aspect, for all frequencies, was
about 5 db above adjacent aspects, At 20000 yards, this aspect was approxi-
mately 3 db above adjacent aspects except at 3000 Yc/s, where it was 8 db
higher.

5-3-3. At 10000 yards the bow aspect was 7 db down from the
aspects just off the bow, as measured at 100 Mc/s. At 200 c/s the bow
produced an echo equal to neighboring aspects, For 700 and 970 Mc/s the
bow aspect was approximately 6 db higher than adjacent aspects, while at
3000 Mc/s the bow was 5 db higher than the aspect immediately to starboard,
but 5 db lower than those immediately to port, At 20000 yards, the bow
aspect was not discernable from adjacent aspects except at 100 Mc/s where
it was 6 db down from ilhem.

5-3-4. The data obtained from these measurements are plotted in

Plates 46-55. The values of (f¢ and §, are printed on the plates for the
level indicated by the heavy line, In Table I is a list of the values of
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the radar cross section of the carrier as computed at 10000 yards and 20000
yards. The measurements of the 10000 yard slow circle run were made during
anomalous propagation conditions while the 20000 yard slow circle run measure-
ments were obtained while .standard conditions prevailed.

5-3-5. Following is a table of comparison of radar cross section
values (§f) for three Essex class carriers. All values are for standard
propagation conditions. Those of the CV-38 and CV-36 were measured from slow
circle runs (except at 100 Mc/s on CV-38) while the CV-13 values were obtained
from fast circle runs. The CV-13 values are smaller, for a given frequency,
than those of the other two carriers owing to the difficulty in measuring
accurately the sharp broadside echo of short duration during a fast circle
run.

cv-38 cv-36 cv-13
100 Mc/s  1l.2x10-2 8.0x1012
200 9.8x1013 3./4x1014 5,7x1013
700 1.9x1017 6.5x10%7 3,2x1016
970 3.5x1017 1.1x1018
3000 5,2x1018 1.3x1018

5~-3-6. The values of the radar cross section when plotted as a
function of frequency resulted in a curve which was proportional to the
fifth power of the frequency. In Table I is a list of the values of K and
s computed from the equationGy¢ = K+f°, where f equals frequency in mega-
cycles per second.

6. CONCLUSIONS AND RESULTS

b-1l. The two broadside aspects produce the largest echoes, with the
stern and bow occasionally producing secondary maximums. The minimums are
usually found at aspects immediately adjacent to the bow and stern aspects.

6-2. The range of the transition point of the runs on the LST-998 was
less than for ships of comparable size owing, to the low effective height of
the landing craft.

6-3. The values of the radar cross section computed from the data ob-
tained during standard propagation conditions on the CV-36 agreed well with
the values obtained from the other Essex class carriers (CV-13, CV-38) that
have been measured at this station.

DECLASSIFIED



DECLASSIFIED

¥ o

0 O wn n La aleaf aW e ate

@l

LOTXT T " - @pIepe
[Xg* . . 8 s SPLSERS 8TOJTO MOTS GYV7T-0S€T
€O1X9°1 o grOT¥T'T  ,q0TXG"9 ¢OTX7°E  H{0TX0°8 n mﬂ Wimma - fusaw STYT-05€T
. SpeO T
coTes+2 ODTT 0TS0 (OBl OOl o T owiebeos  eTorto MeTs O7II-0C6o
A OTX7'T  ¢OTX6°T xy* Y-
A 9 : G »OTX7°8 " - ula3 s uI9qs 2Z-2 GGZZ-
€T grOTXE'T 4OTX8'T ¢r0T¥9°9 L(OTXE'T  LOTXT'T w3 uiegs uIs9s z-2 mmmwnmmmm
GOTXL'E  »OTX8'E . u
o il qoaxm.w sy - 0 m.r. moq M0q 2-2  QOTZ-0E8T
900°  GOTL'T ¥ ooz W FREE T . uoq =3 QOTE~0C5T
L _ q0T¥l"Z n - OPTSPEOIQ OPISPROUY 2Z=Z OO8T-0EYT
rHWMaw.w ¢rOTX0'Z 4 0TXL* Y HO0TX6"T (1OTXE'E w 30 eprspeoxaq eptspeoaq z-z O0BT-0EYT
] L _ u U5 aptspeoaq oTOITO MOTS O€2T~SZTT
0°€ GrOTXS '€ #0TX6'2 o »°T GoTXe’€ w 3D epeproaq  eTodTo MOTS OERT-6CTL
=] L1
0T GOTL'E (OTET pODOE (OBOE (OTETT a S5 opiseol  STorto T §50-006
0°0T 470TXT*Z ,10TXT'T OTXE" L g 39
: : j ZT oTOTXS °2 W apTsproIq $oToJLD 48EF 0497~
Lo*  gOTX0's  JrOTXT'€ (TOTXE'T  OTX6E w 39 oprsproaq  oT0aT0 szM ONMM|MMWM
e g0T*0" T e a U9 oprspeoaq  8TOJTO MOTS OZZT-07TL
SOTEL*6 nMOM”m.M ErOTXL'T OTXS°T  w mww SPSpROLs,  GTOXED MDTA OBZI~OVIL
. . " prepeodq  oTOITO MOTE  0S0T-0Z0T
S— oree m.ncdaw ¢ pOoTxT " mb apTsproJaq STOJIT0 MOTS (0SOT-0Z0T
L 9 : u 9 oprspeouq  OTOJTO MOTS SGY60-0580
(rOTXT' T {OTXS"T (o4 ut) J9 oprspeoaq  oT0aTO 4OT8  §760-0980
X S/oW 000€ S/oW OL6 S/oN 00L S/°R 00z §/oN 00T 3uersuop  3oadsy uny yo adAy aurg),

s pue j .:lO...«b Jo seurep

I 9Tqel

9€-A0
9€=-AD
9€=AD
9€=AD

866-151
866~18T
866-15T1
866-1ST
866-1LST
866-1ST
866~-1ST
866-L8T
B66-1ST
866-1ST

LT=DY
LT-DY
LT=0Y
LT-0V
LT-OV
LT=DV
LT-DV
LT-0V

drus

Table I

DECLASSIFIED



ONTQYEH HAIIVTIEH

[ 11 TIITT IEREEE N ITTT 11T 1 1 111l ] ! . 1 —‘QQ_\ L 11 Ll 1 i
doeisai i et i HE : T : HHH ” |
R T i / : $EicE sisizia &
- SEs ; EEH ! T - i f ! B
EsEaE TR T " W o W EE S E S S t I X
ERSREEqEa I S £ { 1 H .L. 1 s : 5
fzeaa: : e iiEE : __ =
IEEiiimaadges - : : EESE: : i
i HHHHH : oSt eescusasns hinasea
2 _ 1St .m_pm i '
HH& ui h‘ _ jEaseichisich sasssataas: i 5 _ i _} H = i HHHH ;
- UA P it - HH i H w:.nuW. S SO i | AT HH i SEE W
o 5 T S N PR R A
W gS83 o0V A ERERagRcathn, CHREE NN H £ W
EHC I o 3 / =
" H ! ‘e
: FHHH : T Pt
1 " R o
I L . 4... 1T L =
e u 1|m.__H H : _“ m
Ha 0
B 1 : T H
. @ONVY °SAX 0009 IV FTOWID MOTS' “
| AR MOTHE 14 2° = FAIL :
: _ ap 0°TS = IIDYUVI QUVANVIS I
(0Lz-¥40S) S/9R 00T = AONINOIYA _
_ *Id 8°€€T = ILHOTHH HVAVy
_ ¢¥60-0580 SANIL =
i SY6T ‘2T xuvnueda LT~V
“ &Hmm d0 LOE4SV °*SA HIMO4 nﬁbumomm FH

0
b
e
7]
7]
<<
el
Q
Ll
(=




PRI e e

DECLASSIFIED

ONTQYIH FATLVIIY

e

000/

1

0002

PLATE 2

o

i e RS R
- it i :
- i i e e g 3
i _ A ,..%_ ST i -+
B L Lean b R ﬂr S CRTA
S5 ESEEE TS : 438 BERH ISMRAES: b SiisS Sine & 18l 2, Sescetsiote : :
wn.,__ H & 1 e * H wmﬂuTT T ; -HH% " i “ - _m... ||N.._-_ U-n.mum.. “H __ “ m. ]
- goNV¥ *SUA 0009 IV HTONIO MOTS
- MWK MOTIE °Id 2° = FdIL
qp..0°52 = IADHVI QUVANYIS
. (2-08) §/9W 002 = RONENDOHUL -
M . *Id T°0TT = IHOIFH HVAVH
: 7 "6¥60-0580 . AWIT
m © GY6T ‘el Zuvnuddd | LI-DY
. - dIHS 40 10EdSV *SA  ¥IMOJ QEATAOHY |

STHAIOEA

DECLASSIFIED



DECLASSIFIED

DNIQVEH HAILVIEH

[REES B

" SouvY -8z 0009 IV TONTD KOT

MR ROTEE L4 2° = HUIL

qp ¢°€§ = LIDYUVI QUVANVIS

(2T W) S/OW 0L6 = XONINDFEYA

*Id 2°62T = LHEDIHH ¥VQVH

¢760-0580 SHRIL

GY6T ‘ZT XYVNEEAd  LI-OV

dIHS 40 IDEdSY °*SA YHEMOd QIATEDHH

PLATE 3

STAHIOEd

DECLASSIFIED



DECLASSIFIED

ONIQVEH FATIIVIEY

i i : i _ : SEELERES _
b gaik T " :
sl e i
£ 05~
FPICEE b ” i e =
A AR e O
: A FE R R P e P R
4 I s ! 1 a Tt I Tt fres B ! HH f
H o R | e EmREd sl o t
; : R
[ f H 1 It. : H_.. ML md_:ww m _ m“____ HH
H ; mm. ] 8 asauda . H Eunsafify __ e mmrm
FHHH HEEH _ HE L W:_“ : __“__ m“
no,zm .mﬁ 88 Iy n&oﬁo _,Sm " Ve
) . MTR'MOTHE 4 2° = FAIY : FEH
Qp 0°€9 = LEDYVL qUVANVIS : d
ﬁﬂnumg §/oR 000 = AONZNOTUL _
7 eLd0°LET = IHDIFH HVAVYH - it
] ¢¥60-0580  HANIL H
mqoa €21 A9Vnugdd LTV
&mm.mo I0ddSY °"SA - HAMOd QEATEOIY |
aian 0y - -4 & _ PHEE R R

PLATE 4

STd4I0dd

DECLASSIFIED



DNIQVEH HAILIVIEYH

DECLASSIFIED

0002 : QQ
e i
HEEE
_.E.-L...u_ o i e i I ¥ ntu_z”,“{
q S EES M :
- i .__T.H...
Sl i R |
HONVY °SAA 0006 IV HTOHMIO MOTS |
~ WA MOTEY °*Id 1° = HAIL _
qp ¢*6Y = IEDHUVI QUVANVLS
(0LZ-¥0S) S/OW 00T = ZONINOIHA
© 14 8°€€1 = IHOIHH ¥yavy :
0$0T-020T  &WIL
G761 ‘TT AYvyNygdd  LI=OV |
dIHS J0 IOFdSV °SA HIMOd QEAIHOTY [Hil: HH g i

PLATE 5

STHEIOEJ

DECLASSIFIED



P

DECLASSIFIED

000¢’

ONTQVEH FATLIVTIN

IBnEEasSNS

3
.” T
n.. f __n ] 7 1
] BERL B0 e SHE I
P b
T
T T
i -
TR Fas:
: i
T
EWE 1 e
mama s T 1 {12 g
|mHW i 1 __l HHH .rﬁ .Tx. FrATwa e

IONVY °"SAX 0006 IV HTOMIO MOIS
MR MOTdE *Id 1°* = ddTg

ap ¥°¥2 =.1d98VI QHVANVIS
(2-08) S/O9W 002 = AONINdHAYL
*Id T°OTT = IHOIZH H¥VAVH
0S0T-020T  :@NIL

Y61 ‘21 XuMvNuEdd LT-9V

dIHS J0 IDEdSY °*SA HIMOd JIATIOEYH

1

PLATE 6

STEFTINHT

DECLASSIFIED




DECLASSIFIED

DONIQVHH FATLVIEH

»00€ 002 | 200/

°
S

PLATE 7

-
-
i
@
<
-
O
L
()

e
%
¥

STEAINEQ

LR

T

TITT

< SEiSE

"

gONVY °SAX 0006 IV FTOHID MOIS | it
MR MOTHE °Id T1° = FAIL i d
Chia . qp 0'WS = BEOMYI QUVANYLIS S 02~
nﬁ u__c u\..i 0L6 = ZONINOTHI
2y ‘I3 2 mﬁ = JHDIFH ¥vVQvy
sty s 7 ~050T-02QT  :ENIL =
S A .2 Mvoyeasd - LT-9V ]
&uuw mo aoumm... .m»ﬁsﬁ nEHuomm ___

e




DECLASSIFIED

ONIQVEH HAILVIHY

002

000/

=) |
T
.}
)
! ;
1

R o v R Y |
T %_ : : o : H
i m WMm.:. | ] B
BHIE L i
EEdjasmi T i
HDNVH *SAX 0006 IV FTONID MOTS |Lilh i
MIN MOTEH “Id T° = ¥AILl [ HIRTRs s
qp €°LE = JEDUVI QUVANVIS . FH
(1-p8) S/OW 000€ = AONANOIMI : Sesteagasst H
*Ld 0°LET = IHOIHH ¥Wvavy | HH :
. 050T-020T  :ARIL FEET
SY6T ‘2T A¥VOUEFd LTI-DV FH
dIHS 40 IOEdSV °SA YAMOd QIAIHOHH HEEHEE

PLATE 8

111 1 1§ 1 H auns
' i nmmy
8B HEE
1
T ! I
- }
1 |8 |
T 3 £
=EE H 1
¥ i (s TIT
1 L | i I .
i
T

STEEI0EQ

DECLASSIFIED




DECLASSIFIED

ONIQVHH H0¥L

o005 000

- I I T B

: fAas +HHH- WEEEE __ uERs RS rnHu_.

P + HH i asmiSmEmanmaEEEEm <1

T & Hrr e —

1 i 1 __ E
i - i a
i _ L
it @
s e il i <
SRl -
! LLi
- : . : D

g8 ...H. H | H mwa yun ; _ m

m#“ i H i - T —F\ValT m

H - ++ A RRESy Cu (w¥]

sl &

HHHR P 4]

i |..".._”__. HEH e
HEH T : H T
SEENSRERRtie] :
PR s sk

FONVY *SAX 006 LT IV HTOMIO MOIS
MR FA09V “Id €° = JAIL CHHH R
ap 6°LY = IFOUVI QUVANYIS b
(OL2-¥0S) S/OW 00T = AONENdTUI il

*Id 8°€E€T = LHOIAH ¥MWdvH
ozZTI-O¥Y1T  :AWIL : e

¢¥eT ‘2T AUVnUEdd T LT-DY |

dIHS A0 I0FdSY °SA HIMOd QIATIOHTH




DECLASSIFIED

ONIQVHE HOMT

ol
e I =
EHEHEEE FEH 1
B
<1
e |
e ! n
; i 09~
WQ.N”-W. : ﬁ... W...G
m:.q.. I - . I =i 1§ B T ﬂﬂ
it S g o &
inies: - =
i L8] o
4dagalfgasas Eagdis : _ H- EE>IEe Snan o -
HEEHEERET P :
FONVY °*SGA 006 °LT IV FTIOMID MOTIS
MWIN HAOEV °Id €° = ddIl
il ap T°%z = IdDYVI JUVANNIS.
(2-08) §/9K 002 = ZONEQLEYJ
o *Id T°0TT = IHDIHH HVAVH
Y AR VAR tANIL
¢Y6T ‘2T A¥VNYEEd - LTI-DY
dIHS 40 108dSY ‘SA HIMOd. GAAIEOFH

DECLASSIFIED



ONIQVHEH 3NV

00£ 0007 000/ o0

T T T TTTTTT
I LIE.:_. :: _____ T |
! mm ak . 4
1 1 nu e 5 —~
18 1 It i
1 m t . - o W.wu_‘ 3]
i T R T 1]
I I Il bt b =
EEEE | ! 1 :
ERE 1 S . w3
ENNE i T o oy
EnEs W 1
i
: 18 RN EE )
H 1 11
T M
1 I T
-
SH e
HHEH
} T 1
s
H 1 !
m HH+
! T
1

DECLASSIFIED

TR TR R g PO e

DECLASSIFIED

T L i ._, )
Sl I B iR e
A RGN AN LT - mm ﬁq 1
HERHE S i | ; o Ty
ﬁ - @ONVY °*SAX 00S°LT IV ITOVID MOTS- !
N : WIN FA08V °*Id €° = FAIL i :

ap 0°02 = JEDUVE AUVANVIS : H

~ dIHS .__B 1036V °SA HEMOd GRAIIONY -

S_a M) 8/oK OL6 = ZOKENOTUL

"L 2°SCT = JHDIFH ¥Vavy

C - 022T-OYTIT  ENIY
33 ‘2T XavaNgad  LT-DY

ST4910dd




DECLASSIFIED

ONIJVEH FOYL

T

4007

12 1 5

i
i
:
mE N N I

*SdX 00S ‘LT Iv 3TOYIO M
MWIK FAOEY *IJd €° = FJIL
ap €°9¢ = IFDYVI QUYINVIS
(1-98) S/OW 000¢ = XAONINOITUI
*Id 0°LET = IBDIFH ¥Yvavy
02ZT-0%1T  :EWIL

GY6T ‘2T AMVANEEd LT-DV

FONYY

dIHS 40 IDHdSV °*SA HIMOd QAATHOHM

PLATE 12

STHEIDHA

DECLASSIFIED



DECLASSIFI=™

e et R

ONIJVHH ENYI

Ednanacana’ s i . : : AL
b mar =a 2%, 8858 I8 il S5
i 8 £ Sl i
g & el
w“”w FH LR . H 1is8Ridadssiistatactd dnss HHH f EELLE P PP R sEadas Hmm
: 328 SRERARE: o “ |.._... EHEE R e R R R
ERssaRuas “h_wh_v H5 Eanagal ! ] i BERaasunntunn HHHEH SESEaRscsisissies
dEciicdi sl “_ w EEd bR
S _" g
FDONVY °*SAX 005 °62 IV ATOMID MOTS FEHFE ﬂw T
- MTR JA0dV °Id L° = HAIL B & ERSSEgRREEESSaSES
qp 6°6Y = 1dDYVI QUYANVIS +HH .1..;.Bh'l

(0LZ-¥08) S/OW 00T = ZONANdIWA |
‘Id 8°€E€T = IHDI®H Wvavy it i
O0ZET-SS2T  FANIL - : e

m*@.ﬁ nN._... Ngbmmmrﬂ LTI=9Y i SHNBRABASARdEANE NS HH HAmawane Aan

dIHS 40 I0HdSV *SA HIMOd JIAIFOBY _

PLATE 13

DECLASSIFIED

1 1
STHEINA]

©



DECLASSIFIED

ONTIJVEH dNYL
«00Z .00/ o0

LIl } _w | | _ ||4
b 248 REEaEaEs e —
- s +HH Hib _. (=]
BaE T Rl niaEl fnaan =
= 1 .l e | 1 L
; e o

1 |.,. i i - T s nm

- ”_ I £ m

| o

m _— 4 S

: : mw

: : \ Q

i

Q

.;+ H
ot
i

fhEs. CThesREaa s

Rifikie ¢ : s’ guEs vanme | - Mu uwump.zlw i
s A 8

=TT

STAFIOET

+ 4 11 a | [
e 1 = AT L
: i ShSl -~ 2
I i FF B B B [ e fan 7% ) A I O L ] & nwe
BaN SR +r L) S0 D AE 0 O m -+ . : “
iE

AONVY *SdX 00662 IV JdTO0HID MOTIS
MIW HA0EY °Id L®° = FAIL -

ap z*'¥2 = I¥DUVI QUVANVIS gaaanase:

(2-08) S/OoW 002 -= AONINdOIYA

*IJd T°OTT = IEDIEH UVav¥Q - EARAREAS

02€T-662T  :ERIL

¢Y61T ‘2T Z¥VNHEEA LT-9Y

JdIHS 40 IDEASY °*SA  HAMOd JHAIEOEH

e L 1




ONIJVHH #NYL

L4 QQ N;

Q
j=
Q
e

423

e

ENEEREEEENNEE

DECLASSIFIED

b Egn aiansoaan H H ; HH e HEH _ i = A ._, o i E s i i .

Sss el Eynadea Sy HESESIa e ELRE L, _ HH P dSiEad) ahed et i sad ase RE SR ERERS B
HDNVY “SQX 00S°62 IV HTONID MOTS H[HIEIEEEEHEERE s OF

MWIN JAOHV °*Id L® = FAIL T T T SESRiiRaitaniians !

ap 0°0Z = IIDYVI AYVANVIS e R A e e e

(€T XN)  S/OM OL6 = XONANdE¥A | SEEniEnIERIBIISIEE §i Fiasamsaszseasdcias SEei

*ld 2°92T = IHDIWH ¥vVavy i e e

0ZET-GS2T SHWIL ""__“ ] S t T

G761 ‘2T AUVNYEAd  LTI=DV § e HH

dIHS 40 I0EdSV *SA WIMOd QIATIOEY w : i1 i H

PLATE 15

DECLASSIFIED

STd9I0HT



DECLASSIFIED

ONIQVIH FN¥L
0 907

ar
P

AF

PLATE 16

STEETOET

0 51 S

aaiai ind EREHE b R “
AONVY *SAX 00§62 IV HTOMID MOTIS
MIR FAOEY °*IJd- L° = HJIL

ap €°T€ = JIDUVI QUVANVIS

(T-p8) S/9W 000¢ = XONINdITYS

*Id 0°LET = IHOIEH ¥vaAvy

0ZET-6S2T  *EANIL

G761 ‘2T XyUvnudad LT-DV

dIBS J0 IDEASY "SA HMdAMOa QIAATIOIYH

b = T

DECLASSIFIED



e

S ) ey

oy

DECLASSIFIED

_..

SQUVX NI HONVH

e
BN " “ _
T ] T‘ : i
S f | 3 BEE h,r . “F, HH u = =
i : _m _LT sEEEss e
S e e et ZESE E ==
i - e w. e
__.... i 1 t _I __ " + ..r _._ -
=0 +
i &
f
MNIN FAOEY “Id 9° = mﬂa H
Y 069T-026T  SNOM FIOMID m
(0LZ-Y¥08) S/°NK 00T = AONHN
: *Jd 8°€€T = IHOIFH ﬁg
G761 ‘2T Xuvnyddd LT-BY
AONVY *SA HEMOd aaﬁmcmm
M Y R e s . - -

PLATE 17

STHETDHA

DECLASSIFIED




ﬁEI}

!

F

DECLASSI

SAUVZ NI dDNVY

PLATE 138

QS
-

STHLEIO

T T
11
+
it
it 5
L
1
1
1 -
o3
T T
1
1
11 —_h
i i
- D
! : HHHH
i t i
tH TR N e
| .
T -
! T 1 E 11851 b
Hh ] e }
BT T i ot Iy -
: S5Ecees e :
- ; it i }
: : il t
1 e i B ;
T . . 1
T yisi e 91l
-+ ! ; -
LT 1 I = ..ﬂ,_ 1 )
tH - il i ] i
- ; hit N
1 I i bater bk
1 i -
e HEtE
- i 111 1
i 14 » ..
e :
p I
1t
i
I

MR FA0EY °Jd 9° = FAIT
0$9T-025T  SNQY FTONIOD ILSVd
(2-08) s/oW 002 = XAONANDIMA
 *Id T°0TT = IHDIEH BYAVHE
SY6T ‘2T AuynuEdd  LT-DV
@ONYY °"SA MHAMOd QHATIOFY

10.

T

rrrrr

DECLASSIFIED



ED

DECLASSIFI

SQUVZ NI HONVY

1 “ 9
4 1L 1
=
0 B4
frty .M m
1t (=¥
0
L
-+ : L.
: )
_ EELd ; i v
. T A
1 X L
&)
: L
i E i (]
it 3
it ]
+H ‘o I
i o
it =
i b
s
N m,t
i SEEEEs R
WIN TAOGY T4 9° = HAIL )
@3.?83 SNOY FIONTO ISV __
§/oR OL6 = AONINOIYL B ot Rl
] .E 2°62T = IHDIFH ¥yavy A
‘gY6T ‘2T AMVOWEEd  LT-DV A
%, . BONVY "SA  HEMOd GEATHORY . : :
s :
I H
B i e ey O O I R R



SAQYVA NI HONVH

PLATE 20

DECLASSIFIED

STEEIDHEQ

i
e
1 m W
.J_ 1t
o) N
L gt
e :
(7)) 1€ {
| @ L
m E i _ﬁ”“%—u 3 T
Q ﬁ H - : :
i : : B i
i ﬁﬁr ! I ; T
i T R
i % e SEENEEE
T .-..m- .. -.m i h_ N - y .v.wl|_1.l I.I.| + m 1 == Sezas: __’. e } + * _—..— .wl _F
. _ . e H,”H_“ Sesaas w . LTS i uf “E L !
i = ESEnEE
. WIN ZAOHY *Id 9° = 3qIL i
- 0S9T-02ST SNO¥ EIOMID ISVd

(1-p9)  €/°W 000¢ = ZONMObAUL

L& 0°£€T = LHOIEH ¥vavy

GY6T ‘2T AMVAHAEd LT-DV

FONVH °"SA HEMOd QAATHOEY

chmis e e e

10.




DECLASSIFIED

=1

DNIAVHH -ENHL

0002

,00/

HH t % Ve ?
M il i i,
H A H HEH H H : : L_?_ 8 2
S H S 2 "_ HEHEE j
s eSS R e 2 st st
e | EEER e
e L S R
_ S EeSsacaas: H e R SRREE faan e amaaEazat
v e Il gy i Tt _ Tt N SspscEmsamams: i i ." } q__ 1 1
§/9NLOT~- AONINdIYSI £ EicEaE | :
SA¥YZ 0007 T-HONVYH : faiEinas
0€0T-0060 IRIL g | it
- gv/e/ee 866 181
EMe JO IOHdSY SA WAMOL QEAIHOHY

PLATE 21

DECLASSIFIED



INIJVEH NV

DECLASSIFIED

I _m i R TR o
i | i __ | i =
B 1 o [
_ __ - 3 : <
] i Ean; I ¢ T o
_" : i A = ; ot
I HHh ERE I i + __ . n
. 7 I ! T _.“_ _ E
S Satsside _ | ™
R i ik i 7
1 _ - T 1 RaE nan " T s
i iE | L <
_ i  ew ST A B R i o
”ﬁu_]_....{ o Bl AN H st sEk: 8t g aaas . : :
S AT RS ” :
o T i i iF 95
eai | £ afieaddficctH1aRaHisEatise “_ i 8 e
i3 _ FHHHEEE H it : u. : tH :
“” o wmw* .m ! 4 R i .¢ 3‘|_| HHH .m
HHARIHAE i | ik i
~ = : T .
: FEETEH : CHHR
: -_.T_ “_,.ﬁ... : ESaE:
w T ; “ : : Hi
/N 002-ADNANOIUL e gt
SAYVA 000%T-TONVH EEHFE FHT
0£0T-0060 ENIL TR - T ESanRaan
s¥/z/ee 866 IS8T 1| . HE
‘dIHS J0 LOddSY SA HAMOd JIATIOTM = H HH




i e

DECLASSIFIED

ONIAVEK EONT -

o0/

i r H _H : ﬁ PR TR i
- e i3 : mwm; i
: i 1w _ , .Fl. |.|__ : m “.11”
e R i
m _ _r__ T r:&\ 15 85 "stassd |1 e
e T Sl aa :
6 i i e 2 i
,—l__.... ! EEnas :
ST S
JRRSIRRCE: “ ! 1
: P Y : ]
[ EYERS Bos ﬂ...q..“ﬂ._,___. ._,_.“._l.._..v i | ﬁ _wr.l _
§/9R 00L-ZONENDIYA e et st Rt Ee £
SQYVA 000YT-EONY Y i A
0€0T-0060-ANI I +
sv/e/ee 866 IST
i mmmm ho LO¥dSY SA HIMOd QIATIHOEH “
| | FEEHEE

PLATE 23

DECLASSIFIEN



PRIGYBH TOYI

DECLASSIFIED

: .°°m .gnw e 4 ; _.._QQ-\ | ‘“ u
__ : 3
[
L+
[ |
n
u
L.
0 o)
0P 0
<
-
Q
: L
1. D
o
(4
oT
it
#/0N 0L6-RORINDHAYL . /
BOHY A ... . H
Yl 2
dIHS 20 108dsVY mnnom azA u




ONIAVEE dAHL

i _ -1 002
s i I R i
R : : SEasEiasinchont W : 2
EEEEEEEEERSIE - sEEs _.1 iaazanE: m.
-w _ S5 mmﬁ.. T :
||.“N|-.|| .,m.. |.M 1 BERs e it BRI AL f ?
0 e 8 4 I A 7 s [ O ; 2 ek 1) ek rt BT A O3
s/oM 090€-ZONENDAW  frHToiTiHEE e EE .
SAQ¥VZ 000YT- HONVH
0€0T-0060~-ANIL :
. gv/e/ee 866 IST _
AIHS 40 I03dSY SA HEMOd QIATIADAY _ B

PLATE 25

DECLASSIFIED



DNIAQVER HAWL
e00¢ «907 40/ Q

PLATE 26

T i « RHEEHHH
] HHH H
: ] g8

i . =

H HammpuE;

i B —

H ] il qganas E
f 4 Tr FI] nm
HH i § :

_—

HH

st
& BHEE|

—s

L

t

T
LGNS

T

-

T31T
1
11
| B
-
et
t
- v
i T I
T
i EE
i FEMURN S e N
S EE NS
i
o

yiish

o B

ot
+

o
WM
M g g e o2
. YR 7, kot g e G o=
w < s mea B . : HH i i : Q‘
worl . F
3) B
3 P—Dl__ Ei o T |Ln.._
s en . g H B R A mmﬂMl
E mmE BRE s 1 g T L L ’ b T
= Hh 1 .ﬂwL_-- f
] Hi i T
+ SEEN! 7 B Rt
| ARSSEd Eeast Rns B Bay PR E R
] I ! I inssadan = ! !
i BT T e e P P TR BamaE HE
wm‘ e ians i lizennpeid §s58 b HE I _

8/oR LOT-AONENDTYA
SAYVYA OOSY-HONYMW [} ifih e SEea| it
| 0€2T-SZTE-ENIL TS gEaREasRsanies i gEedigei s e et
S\Nmmm g66 181 a2t ._ ; :
dIHS 40 I0HdSY SA 0d QIAIFOIY .

£




DECLASSIFIED

b ﬂ = .Z ";'- i

ONTAYEH §NYL
o0 .ml ..QQN og\ Q
it

S _ P & :
T SHE W |

1 b £ S 114 HH L = i

1 1 T i

ERRA BN T E T

£ 1

PLATE 27

1
=
-

1

W
¥
3
)|
I
P
Ba
aan
I
T
T
T I
T
P
=
:
I
|IIJ"' hl‘ :
——t T
s, AR S
| S i
t
- 1
T
1
1
- I
:
|
T
E
i m
17
-
|
T
3
e
N SN
1
1
b}
SRrel

-
| | . -
T g1, i Fut g eSS d B _
T ._| L 1] = . -I— . ”l {4 - | r.i - b
nmm i L {4 o -1
1 ] u | & # auy nan -l e . ﬂv
- ] Pl 4 n
A : H us - H Hr g  un' mnn
= e B
u =5 I m s |
BESE m ! mE N
slmwy Enn
e {E 0w .ﬁu.__.. L] T |
! e

HNEE 8 B ! o1 I 3
] ! T._ -+ e b Sl

sEii T Hik i : =
SERSaREs H VhEL Hit L HH H

I 3T LT T T N | o |
SERsetRs s i e T ; ek
sums T u 8 I e s I
S i
o I : - Aus
g sesiiiesseieiteat in

S ST R RS B g B = i I R PR TE

+1

R e e A T

o] et A s char 40 ool R B USSR e
$/oN 00Z-X0NINdEYI
SQUVA O00SY-FORVY  fiiiira
0£2T-S2TT ERIL  Lifiiih
¢v/e/ee . 866 19T
dIHS 40 IOZASV SA HEMOd GAATIONY

T

1
i




ONIQVER ,I0HL

.§ v%N

PLATE 28

DECLASSIFIED

DECLASSIFIED

,r w__ ; q,m”_., _@Wlm a_mn T ] T __m m ! m_
HEmmE aa i H l - T mi _ __ i | f : :
m._ i LA ._ gt
SEESSEIES hE = __-mr_. H 4
1 ; ,m 1 “.:
SR R R e __
/oW OOL-ZONEOdIML i K L o
SQUVX OOSY-HONVY | i __
- 0€2T-S2TT EWIT [ |
| - gY/z/zz 866 18T
 dIES 30 10BdSY SA WAMOd QHATAOAY
_ R AR ] T




LLk

el

E

7
)

DECLA

o00F

______
_____

_'“H: I“_ﬂ-ﬁ

ﬁﬁt

L

dIHS 40 10848V A

o=

PLATE 29

DECLASSIFIED



ONIJVHH S04l

DECLASSIFIED

NUSLSS
PLATE 30

1
LI
T
T
T
.
1T
1

DECLASSIFIED

Bae s ma 1 EmRadaEn o Lm1|rm.1_ H J._ HHH H P : : m : s
, i | e w
Pligimne 1 HE A A1 A S
! g MWQN
T N |
B e B B R 2 By SR r_..l ST 1 T ; : w“ T. 1.L_,. H__ I |‘1|
§/9N 090€-AONANDAY i £
SQUVA  00$7-FONVY TR .
0€2T-$2TT W13 | el
ev/e/ee g66 191
dIHS. dQ IOFJSY SA HEAMOd JIATADIH




DECLASSIFIED

SAHYZ NI HONVYH

T ; i3 i S e

2

:
=
PLATE 31

e

(]

u

b

v

: ! = (73]

: i 0¥ <

; - i %)
: | REENE i i (1
m NNl % i @

FEE

2EE:

%513g133¢™

i : : %#

: 3

58/9R LOT oLZ-"08 : i e
00BT-0EYT agv/e/ee e _
FAISAYOUE DVZ-DIZ 866#181 i
FONYY SA HIMOd dIAIHOFYM i e i

JEFRNE S

m

=

=

-t
)
a._
F.
6.
5

4



Sa¥Vx NI HDNVY

ED

DECLASSIF!

R ] TR FEH ! T 0 «
£ i CE : “ 5 -
= ___ x } - = i £
i - {4 34 = T
A ] i 1 =5
} 11 ]
: =) - a
; (]
= mﬂ.u - E
L.
i P i 5
It __..,..._ ‘2 _”_ J“,_ i 1 it : : QN m
i 5
T .1. E
: ; Q
i e
S qp
“m"““..“””uﬂ", “ : Qv
EEE P
/9W 002 298" | , i
008T~0€¥T gr/e/ee e : :
#qI8avoud OVZ-8IZ - B66#191 L :
FONVY §4 WAMOd QHATHORY _ i

I e e S I A B S

IM,.Q.?O



DECLASSIFIED

SAUVA NI HONVY

ol

0¢

9P

n
3k

oowf.nton.wﬂ

| aﬁmﬂaﬁ OVZ-DIZ

RORVE armmsﬁ

s

PLATE 33

DECLASSIFIED



DECLASSIFIED

SAHVA NI HONVY

i T
e EH I 1

i = i %

I e f“ﬁm :

N

PLATE 34

DECLASSIFIED




DECLASSIFIED

03200

SQUVX NI ®ONVYH

TS n._ o
T LR
I ! (s
+ : x
i i Hit nE = H
_ == =3
f .
T T OM
t £ =
”muﬂ
HH »
it ﬁ
H e e
9p
wrﬁ v
i N _.r
:H“mu o

S/9N 00DE 1-08

_ 008T-0€YT = S¥/z/2z i A
~ gqrsgvewd OVZ-DIZ . 8664191 _ ¥
. FONYY SA YIMOd UIATIOI it E73s
i T

DECLASSIFIED



w

DECLASSIFIED

U wum“mﬂ
SR R LT

SAUVA NI EDNVH

e

" . gotz-00 v jelee
b e ﬂué\m mmﬁmma{._,

s A ﬂ!ﬁu@g aﬁpumomm

T a/m E.W o.r_m..n_um .

Tre gl T

a..._...n__

PLATE 36

DECLASSIFIED



DECLASSIFIED

__.__”w i 00TZ~0€8T .

SA¥VE NI FDNVH

==:=EEEEE§:: :

9p

___:_EE sSs22s -%: EE=s

ru\unoau by
m@\w\mm s
mmmﬁha =

hom wqﬂluHNg !

- EDMVH B84 mﬁom Eﬂauam .\_._m,_l

¥ bt bt 4
" 4 redy Hratieat .. p =
' .... nc il ] ....... Tt
: - ki e :iu%w i

_ |y

b

PLATE 37

DECLASSIFIED



DECLASSIFIED

. . u

oo

PLATE 38

H__“H_ .w. nw

h £ L

' | : F

.._ v . . QIU
m Q

L

o

mEE

3

i
-




DECLASSIFIED

!

3
e
L } 44 |
T
1111
|
a
- f
:":#J
r 3
8L |
]
| BN
e Beab. sice 4iduete
PLATE 39

DECLASSIFIED

RANGE IN YARDS



DECLASSIFIED

SAUVA NI HORVH

i i 2 =t
1L 1 _ E
i - ! (]
8 : : 3
(s
Tit \
ST
L =2
2
& ¢
qP
S
B - 5
~ 8/9R 000€ T80 B : :
00TZ2~0£8T ¢h/z/ee &
. Mog ovZ-BIZ B66#4ST b
FONVH SA WEMOd GEAIZOEY
- . oL
o N -

DECLASSIFIED



RS L

DECLASSIFIED

1353091

SAUVA NI BONVY

luans

H

0§

9P

i

PLATE 41

DECLASSIFIED



DECLASSIFIED

SOUVA NI HDNVY

PLATE 42

DECLASSIFIED

CEnE=.
i
Ll
it 358
HH - . :
8/9K 002 z2-08
0622~00T12 sv/z/ee
.- NWHIS D¥Z2-DI1Z BOEHLST
| FONVY SA WEMOd QHAIZOTY |
TN B i

L W



DECLASSIFIED

SOQYVA NI dADNVYH

PLATE 43

9p

-
~ . 0/
..ua Ha
et
_ s/omooL. . . venm . iF
L 0g2e 0T B MQ\N\NN =
o~ NUEIS OVZ-DIZ.- - B66#1ST
? .- gDNVE SA MEMOd QEATHORY
w._._,,_.“._._ J ) g4 4 4 4

-

DECLASSIFIED



DECLASSIFIED

SAUVA NI FONVH

PLATE 44

07

A

oz

L

i

og

qp

T T +*
1 T+
|
n
H 1
411
H v
T
’; Y
T
T X
1161
T
T T
T
-
1
AN HE]
. w
T H -
- a
'
+-
: T
T I
i
1 N
T
T \C
: e
t N
T
1y

8/OK 0L6
0522-00T2
NUEIS DYZ=DIZ

JONVY 9A HEMOd JIAITOEM -

e ZT-MN .
s¥/z/22
B66#1ST

1] 17]

¢

i

T

oy

f

.

e

e

DECLASSIFIED



DECLASSIFIED

SqUYA NI FDNVH

o

T

B2z

181§
1

B

PLATE . 45

BT

S

Juansts

DECLASSIFIED

i 1

T
T

i

535
il
)

IBRERI




DECLASSIFIED

ONIAVAE FATIVIAN

) +00% 202 oo\ o0
eSS RIS R IR SR R e T T o ©
s =
L _ IR e soasdis 05~ 8
T M.....h._ m _ : M
SHEEEEE : m b
R
T f Tt .TT.L.."__ I HHH ~
R e
P L i = TN i et
A A i - S e SRRl e - N : /
| | HEiais .y &
I 1 w
: Y HAH m
_ ? | 2-
| : i i
FONVY °"SAX 000°0T IV FTOHIO MOTIS /=
WIN JA0HY "Id ¥° = FAIL
ap 0°6% = FIDYVI QUVANYIS
(oLz wos) u\u: LOT = XONANdA¥L
‘Id 8°€ET = IHDIFH HVQAVH
 OYIT-0€60 :aWIL 0
SY6T ‘AT BOMYWN  9¢-AD" u
mHMm 40 IO@dSV °SA HIMOd . Enﬁuuﬁ_

DECLASSIFIED



ONIQVHE HAIIVTIEY

DECLASSIFIED

e Iy L A S 5 .F

008 «002 000/ o0
T e m
- uﬂmuu%ulb = == F TIT . . -
& i ngs . 4 L HH_H |.|¢ .@mmmqr H Hm
T EELaEENC RSN 18 o
O & ? 22 E]
i 3 e R e
- e 0L
b R i . i 09
i Lu : __ . |Hhi- - aa
jHiE RIS e e
FONVHE *SUX 000°0T IV @TIDYI0 OIS
: CMTR FA0EV *Id ¥° = FAIL
qQp 0°%8 = IFOMVI ax<n=5am;
(2-098) ' /oK 002 = ZONEObEHS
*Id T°01T = amoHum avy -
OYTI-0£60  '$ANIL"
s¥et b.a . BEAY
mem 40, .Bammﬂ .m@ L

PLATE 47

STAETOEA

DECLASSIFIED



DECLASSIFIED

ONIQVAR FAILVIAY

00¢C 002 «00/ .1o
E S -__. .
5 £t iEdEE S4SISs SEEL SEEEE m,ﬂﬂ _ 3
s i EE S JFJH
e
' 3DNVH “SX 000°0T &Y ETONTO WOTS" . -
= WIN SAOEY 14 ¥* = FAIZ i
ap 0°L9 = IDNVI QUVARVIS
? i) n\ua 004 = XONZNdTUS
*Id §°STT = LEOIFE ¥vVavy
OYTIT-0660  SEWIL
GY6T LT HOMVN  9€-AD
mumn 40 Snmmq *SA -HEANOd TATIORE |

STAAIDEQ

DECLASSIFIED



DECLASSIFIED

ONIQVER FAIIVIHY

PLATE 49

DECLASSIFIZD

STAGINAQ

00¢ 002
o
: ﬂ _M. & i
i : i i Wm it i i
_ i mu i : H
- $
i 3 :
4 _ )
i m m
aﬁ 000°0T IV ETgNTo MoTs ik
WTN .3 *Id Y= FATT

nu 0% = LIOWVL, nﬁnﬁam

u\ua E.o = ZOREADAYL

O.w.n.nlOﬂg PENIT

N mqﬁ LT HOMVE © 9€-AD

_, ﬂmm 3 nuumm«. .ms mnnom Eﬁuﬂm

1 - 0!&.




ONIQVER FAIIVIAY

PLATE 50

DECLASSIFIED

DECLASSIFIED

00&: ..8N QQQ\
- i : i_” SRR EREe. Ssins
: = mnﬁ.mﬂﬁ H L :__Lm - S : &
R R TR ETe
28 o
& tmmn Tauud H
{E 1 }

s1aeT0ad’

M
1

1T

ﬂazqm mnH 000°0T H¢ mq muo koaﬂ”“-

MTR HAQEY *Id 7° = AAIL

i qpP 0°99 = FADUVL AUWANYLS . |

 (BS) | /R 000€ = ZONAOOHHH -

“1d 0°LET = IBOIFH WYQVY

OYTI-0£60 . 3EANIL

SY6T ‘LT BOUVN 9€-AD H

mHmm 40 IOFdsY .wb Mﬂnom aabumummx




ONIQVEH dNY¥L

DECLASSIFIED

“ 00¢ «%0 74 - mOO\ m,o
| ik ¥ v
...H H £ I y 5
1 unm-uu... - _ : h' m
i ‘ i S i
f s " o R
uum Hi_..:WIH ! i mmas A mrw.
H din , BHEE i
- EREL in ﬁ .E " ImE e wmm 44
H o : ul Mw
uw L
IN | C
. L
Sis ! imannn o L
! i E m.,wﬁ
} - &
= I 1 ...&
; : [
it &

FONVH *SQX 000°02 IV FTOHID MOTS
MK FA09Y “Id 2° = FAIL

ap 0°%¢ = IIDUYI QUVANVIS
(0LZ-¥08) S/oH LOT = AONINdIYA
*Id 8°€E€T = IHODIFH Hvavy

S 1-0S€T SANIL

SY6T ‘LT HOMVN 9€~AD I

dIHS 40 JIO0EdSY °SA YIMOd QIAIEOAM Hif




DECLASSIFIED

ONIQVEH dAN¥L

- qp 0°LZ.= 1FOUVI QUVANVIS
(2-08) 8/90 002 = ZXDONINdINA
*3d T°0OTT = .._..maﬁm uvavy
SYYT-06€T :EAMIL

GY6T ‘LT HOUVR 9€-AD

dIHS ._8 .Sﬁmq *SA HEMOd GIATITOHH

_..can. 002 <00/
1}
mmmﬂ- %
muma £ 1
s IHANAE. TN L HENEEEESEET IR
: i i _ -
T 1 i...lad_m = e
i 3 5 i MWHF H
-y uﬁu“_‘.ul: *_ - - L
iR &l : i * B HH
FH. ;
I
& H
{ M
- 1..” -.. EEH umn - .“_ i
FONVY *SAX' 000°02 IV FTONID MOTIS 1 P
AT FAOGY *Id 2° = 41l +

STHETOHd

PLATE 52

DECLASSIFIED



00f

DNIGVEH 4081
0002

200/

F:'lr'

PLATE 53

H _i*l

DECLASSIFIED

STHHIOEd

:aa_m»om¢ 13 2 = uaua+w
QP 0°8T.= IADHVL QHVANVIS
(7 *30) "8/5W DOL. = XONHOOSMI

Hhmm.m.m = LHQIZH ¥vqQvy

_ GYYT-0SET  EANIL .
| SY6T LT HOMVN . 9€-AD
| 'dIHS mo.uummmq .m> mmnom_nmbuuomm ,

DECLASSIFIED



DECLASSIFIED

«00€

DNIQVEH FONI
0002

00/

NS

PLATE 54

T
1ALT
-

»

B

STHLEIDHEQ

3

muaé *8ax 000°02 IV ﬂoﬂo MO8
TR FAOSY 14 2° = FAIL

v lrap: 0°8$ = LADYVI QUVANVLS
ﬁm,ﬁ .ﬁu 8/ 0L6 = ZONANdIHA
ks ._E m.mﬁ = lHDIFH UYavy
AL L SYYT-0SET SINIL

i 3& LT BOWVE . 9€-AD

_ mHm.m hc .ﬁmﬂmﬁ& .mb HIMO0d JIATIOTH

iH7-

DECLASSIFIED



DECLASSIFIET

N

DNIQVEH FNYL

d

STIGIOE

9
\

ughm.. Q%N OQQ\ OQ
_“ 2
$e .
o * ¢ & i
-rmﬂﬁu & % 1 EH -H_F_H %W
HHHHE ﬂ H |AE 3 _.!vl.j =
BaEns maRa R ana s 3  omsasn
m &mwm %Wmﬂ . _
ERE U_@.qr.aﬁ.“lﬂ S8 e s E-ﬁﬂuﬁ
: TEsd e f,”._E ; _ ¥ H WO
EEaEaEE e
i = i
SONVY “SAX 000°02 IV FTONIO MOTS L e =H0$-
MR FA0EY °1d 2° = FAIL L “ .
qp 0°99 = IEDYVI qUYANVIE _ a5t
(HS) S/9W 000€ = ZONINOTYA © :_ il
“Id 0°LET = IHDIFH WVAVY HHEE iEi
CYYT-0S€T NI . H
¢¥6T ‘LT HOMYN  9€-AD :

dIHS 40 IOEJSY °SA WIMOd CIATIONY

PLATE 55

DECLASSIFIED



DECLASSIFIED

Distribution List

Copy #2-#6 - BuShips,938

Copy #7 = CominCh, FJ

Copy #8 - ClO, Op—-20-S

Copy #9 - SONRD

Copy #10 — MarCorps

Copy #11 - CNO, Op-25-A2

Copy #12 - Buler, Aer-E-3143

Copy #13 - BuOrd, Reif

Copy #14 - CNO, Op-l6-1-V

Copy #15-#17 - CNO, Op~16 (2 for Alusna, London)
Copy #18 - JEIA

Copy #19 - CinCPac

Copy #20-#21 - ComSeventhFleet

Copy #22 — ComTenthFleet

Copy #23 - ComTwelfthFleet

Copy #24 - ACG, NRL

Copy #25 - EFSG, NRL

Copy #26 - RMS, NRL

Copy #27 - USNA, PG School

Copy #28 - NTS (Radar), MIT, Boston

Copy #29-#31 - Msg Center Branch G-2 MID

Copy #32 - 0CSig0 SPSOI-4

Copy #33 - AAF-ACO

Copy #34 - ATSC, Tiright Field

Copy #35-#39 - BAD (for ASE)

Copy #40-#43 - RAFD (1 for TRE, 3 for RCM Board, London)
Copy #44 — BAS (for ADRDE)

Copy #45 - Canadian Joint Staff

Copy #46—#47 — New Zealand Air Mission

Copy #48 - USNR&SL, San Diego

Copy #.9-#50 - 0OSRD (1 for ABL-15)

Copy #51-#52 - NLO, Radlab, VIT

Copy #53 - Div. 15, NDRC

Copy #54 = NLO-RRL, Harvard

Copy #55 - Section 22, STPA

Copy #56 - NDRC, Committee on Propagation

Copy #57 ~ Chio State University Research Foundation
Copy #58 - CNO, Op-20~G (Lt. Comdr, D. H. Menzel)

DECLASSIFIED sheet 6 of 6.



