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ABSTRACT

The CXR~-2 NANCY infra-red image receiver was designed to permit
air to air and air fo surface identification for the pilot of a
fighter plane. It differed from other receivers mainly in the
eyepiece which consisted of the optics of the Mark-8 aircraft
reflector gunsight and permitted great freedom for motion for
the pilot's head. The CXR-3 was similar but used a larger
objective and was designed for air to air and air to surface
identification in multiplace aircraft. Complete laboratory

and field data for the receivers are given and possible
improvements are discussed.
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INTRODUCTION

L. The CXR-2 and CXR-3 infra-red image rorming receivers were
designed and constructed by the Naval Research Laboratory in
accordance with a request of liarch 1944 from the Bureau of Aeronautics
to N. R. L. via the Bureau of Ships and authorized on reference (a).
A contract for the development of a model of a similar instrument was
placed by the Bureau of Ships with The Radio Corporation of America
and resulted in the CR described in reference (b). Flight tests of
the CXR-2 were carried out at the Naval Air Station, Patuxent River,
Maryland in cooperation with N. R. L. and were reported in reference
(¢). The CXR-2 met a requirement for a small receiver of wide field
for use by the pilot of a single seated fighter plane in the
identification of other aircraft by means of coded infra-red lights
on their wings. The CXR-3 was a high sensitivity instrument for use
in a bomber or other plane with more available space than a fighter,
Both instruments differed from other infra-red receivers in the
occular which was very large and permitted great freedom of motion
for the cbserver,

PURPOSE

2 The purpose for which the CXR receivers were developed was
to provide a recognition system for air to air or air to surface
craft, All friendly air and surface craft would carry infra-red
lights. These lights would be coded and for aircraft would be of as
low candlepower as practicable to minimize power consumption and
wind resistance and to increase security.

3. . For air to air recognition, the receiver would be mounted
directly in front of the pilot. Since there is very little available
space in an F6F or F7F type fighter aircraft, it was required that
the receiver be as small as possible. It was desired, however, that
it be as sensitive as possible and have a thirty degree field of
view, Furthermore in order that the pilot would be free to move
about, it was regquired that the presentation be similar to that of

a radar screen and not necessitate the use of a small eyepiece.
Obviously any instrument design had to be a compromise betwecn the
various rogquirements.

Lo For air to surface recognition, the requirements for size
and field were less strict sincec in this case it was intended that
the instrument be used in multiplace aircraft where more space is
available and be supported on a moveable mount,

DESIGN OF THE RECEIVERS
5, The CXR-2 and CXR-3 reccivers like the U.S. Navy C-3
receiver used the 1P25 electron image tube., They differed from the

C-3 principally in the optical componants which were designed to meet
certain special requirements,

DECLASSIFIED
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6. The first special requirement for the airborne recciver was
that the presentation be some?r:rhat similar to a radar or television DECLASS'F IED
screen, The reason for this was that pilots have found it impossible

when in action to use instruments with small eyepicces which have to

be held close to the eye, It was nccessary that the viewing device

permit great freedom of motion for the pilot., This requirement was

met by using the optics of the Mark-8 aircraft reflector gunsight as

occular for the recciver, Since the Mark-8 reflector sight has been

found to be satisfactory in this respcct as a gunsight, it was felt

that its use as an eyepicce for the rcceiver would also be satis—

factory. The diameter of the occular was 3z inches, and the pilot

could obscrve with both ecyes with considerable frecdom for head

movecment,

T The sccond rcquirement was that the receiver for usec by a
fighter pilot be as short and small as possible and still have a
thirty degree ficld of view and good sensitivity. For a thirty degree
field, a short focus objcctive was required, and the best available
lens for the purposc was the "Zeiss Sonnar® £/1.5 having a 50mm. focal
length. The CXR-2 was built with this lens. For a sccond receiver to
be used in multiplace aircraft, the size and ficld requircments were
somewhat relexed, and the CXR-3 was constructed using the C-1 Schmidt
as an objective.

CONSTRUCTION DETAILS

8. Plate 1 shows thc CXR-2 and plate 2 the CXR-3. Thec dimensions
and characteristics of thesc instruments are given in teble 1. Draw-
ings showing the design and construction details of the two receivers
arc contained in plates 5, 6, and 7. The Mk-8 sight (or the Mk~30
torpedo director sight) was adapted by removael of the reflcctor platec
and filter assembly, lamp housing, rcticle assembly, and also the
optical flat above the reticle. In the present design the cyepicce

was carried on threads and could be focused, but performence has

shovn that this adjustment was not nccessary. In both receivers the
objective also could be focused, although it was neeessary to romove
the housing over the Schmidt in the CXR-3 to make this adjustment. 1In
the final instruments a fixed focal length objcctive would be satisfac-

tory.

9. In the designs of the receivers, no particular cffort wes

made to scal them off in an atmosphere of dry nitrogen as would be
necessary in a production model; only minor changes would be required,
however, to accomplish this, In the design of the CXR-3, a scal around
the cyepiece would meke it airtight.

10, In the CXR-2 a ficld corrector lens was used to mekec sharp
the definition over the whole ficld, This was a double concave lens
having 2 radius of curvaturc of 59mm. on onc sidc and 26mm. on the
other. The side having the 59mm, radius of curvaturc was mounted in

) em—— wlE DECLASSIFIED
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contact with the face plate of the 1P25 image tube. The lens curved
the field of the Sonnar to a sharp focus over the curved face of the
tube, It alsc produccd pincushion distortion which was not objection-~
able and rcduced the field from 31 degrees to 29 degrees.

i A Zeiss R-10 red filter was used over the objective of the
CXR-2 to protect the lens, and also to reducc the cffect of a moonlit
background.

12, The power supply furnished with the rcceivers was like the one
for the U.S. Navy C-1 or C-3 receivers with a few minor changes, It
was run from a dry battery of 7.5 volts. Another power supply was
available which ran from 24 volts direct current. The power supply
circuit diagrem is shown in plate 3.

PERFORMANCE
Qeccular:

i 75 The occular used with the CXR-2 and 3 receivers permitted the
observer to use both cyes with comsiderable freedom of motion. Viewing
conditions werc fully as flexible as with the Mk-8 aircraft gunsight.
However, the instrument offcred somewhat less ease of v1ew1ng than a
rador screen or dial on the instrument pancl,

1k, The question of the optimum occular focus received considerable
study. Adjustments between 0 and -4 diopters werc used with the virtual
image between infinity and 25cm. respectively from the eyes, As the
adjustment was changed, three principzal effects werc obscrved,

15 First, the latecrzl frecdom for motion of the obscrvert!s hcad
was increased as the focus bececame more negative, At infinity it was
possible to view only the central portion of the flcld with both cyes
at once, and the head could not be moved more than 3 inch without loss
of field for binocular vision. When the cyepiccc was adjusted with the
virtual image at 25cm., considcrable lateral freedom for motion of the
head was possible. The wholec field was casier to view and could be
casily scen with both ceyes, and the image appearcd smaller,

16, The sccond effect which was observed, was the decrcase in
sensitivity for all scttings except that at gzero diopters as the distance
from the occular to the obscrver!s head was incrcased. This decrease

in scnsitivity becamc morc repid as the eycpicce adjustment was made
more ncgative, Table 2 shows this effect on scnsitivity for an cye—
picce sctting of -4 diopters, When the eyepicce was set at infinity,

the distance from the observer to the occular was not critical, and the
sensitivity remained unchanged as the observer moved back. At all other
scttings of the occular, maximum sensitivity was attained with the cyes
as close¢ as possible to the cyepicce,

a B DECLASSIFIED
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17, Wihen the eycs were as close as possible to the eycpiece, the
threshold still varied with the cyepiece sctting. The variation of
threshold duc to this third cffect is shown in plate 4 as a function

of diopters occular setting. It can be seen that the minimum threshold,
or maximum sensitivity, for a point source occurred at an adjustment of
approximately -1 diopter for observcers with normal vision. This was due
%o the fact that, when looking into the receiver, the cycs tended to
focus for infinity; however, due to spherical aberration of the lens
when the pupils were dilated, they were myopic to the cxtent of -1
diopter.

18, It was finally concluded thet -1 diopter was the optimum
adjustment for the occular, since it yiclded the greatest sensitivity
and gave more freedom of motion for the observer than the zero sctting,
and yet the decrcase in sensitivity with distance from the cyepicce was
not rapid. '

19, With this decided, the sensitivity of the Mk-8 occular comparecd
with that of the C-3 cycpicce was investigated next. In theory, the
sensitivity would be inverscly proportional to the square of the focal
lcngths; thercfore it was cxpected that the scnsitivity with the C-3
would be 6 times that with the Mk-8. In experimental comparisons of
the two cyepicces, it was found that the C-3 was only 3 timcs more
scnsitive than the Mk-8, as can be seen from plate 3. The rcason for
this disagrcement appcared to be that the image seen in the eycpicce
was not a true point of light but a small disk, In the higher powered
cycpicce, the image appearcd larger then in the Mk-8 cyepicce, so the
loss in flux acccptance by the cye when using the lower power cyepicce
was partially compensated for by the incrcase in image brightness duc
to the reduction in its apparent size.

POINT SOURCE SENSITIVITY

20, In addition to the occular cffects alrcady discussed, the
sernsitivity of -an infra-red rcceiver for viewing 2 point source

against a dark background is dircetly proportional to the arca of the
objective., The ratio between the arcas of the C-3 Schmidt and the
Zciss Sornsar is 2.9, so it would be expected that the CXR-3 would be
2.9 timcs as scnsitive as the CXR-2. In cxperiment this was found

to be approximntely true. By referring to table 1, it is sccen that the
two thresholds gave a ratio of about 2.5 instead of the 2.9 predicted
by theory. This differcncc can casily be attributed to the differences
in the sensitivities of the 1P25 image tubes used in the two
instruments,

21, In comparison with the C-3, actucl cxperiment has shown that
the C-3 was approximatcly threc timcs as sensitive as the CXR-3 and
ninc times as scnsitive as the CXR-2. This was in agrecment with what
was expected from the objectives apertures and the reletionship found
between the cyepicces,

Lot <
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22, The resolution of an infra-rcd rcceiver of the image tube type
may be limited by the image tube, the objcctive lens, or the cye. At
low levels of imnge brightness the cye will limit the resolution, but
not at high levels, The resolution of the Sonnar objcctive lens with
the field corrector was 56 lines/mm. at the center of the ficld while
the Schmidts of the CXR-3 and the C-3 resolved 30 lines/mm. The very
best 1P25 tubes resolved 24 lines/mm., but the aversge was ncarcr

15 lines/mm. Thus it is scen that the tube was the component which
limited the resolution in thesc instruments at other than very low
brightness, and in the latter cese it was the eye. It was found
possible to resolve point sources scparated by 13 to 2 minutes of arc
when they were fairly bright and when a very good tube was used.

FIELD OF VIEW AND MAGNIFICATION

23, The ficld of view of the rcceivers depcnded on the objective
system and the clectronic megnificatjon, For an clectronic magnification
of 0.65 the field of view of the CXR=-2 was 29 degrees and that of the
CXR-3 was 27 dcgrecs; the overall megnifications of the CXR-2 and CXR-3
receivers were 0.74 and 0,87 respectively., Image tubes were frequently
found; however, which focused sharply only for greater clectronic
magnification. In this case, the field was considerably reduced,
sometimes by as much as onc third, and the overall megnification was
proportionately increased,

FIELD TESTS

2. The CXR rcceivers werc tested in the field, both on the ground
and in the air. For the ground tests, the instruments werc mounted
ashore, and a calibrated source was placed aboard ship. The ship ran
away from the reccivers until the source wes at threghold as scen by
several cxperienced obscervers, At the same time atmospheric trans- -
mission mecasurcments werc made with a Maxwellian view telephotomecter,
The tests were made on both dark and bright nights. The range data were
found in good agrecment with valucs computed from the rcceiver thres-
holds measured in the loboratory and the atmospheric attenuation values
for the perticular night,

25, Flight tosts of the CXR-2 were reported in refercnce (¢).  Air
to air ranges of 1,75 miles werc obtained at altitudes between 4000

and 6000 fcct with ground visual ranges between 6 and 10 miles, The
sourcc on the target plenc was en infra-red beacon of 570 C. P., and

it was coded.

26, From the flight tosts, the ficld factor can be cstimated

which must be appliecd to laboratory mcasurcments of the receiver

scnsitivitics in order to obtein scnsitivitics for usc under opcrating
conditions. From the data of refercnce (¢) end assuming an attcnuation

of 0.7 per mile, which is little more than 2 guess at the value ﬁECLASSIFIEE
5000 feet, the illumination ot 1,75 miles from thc becacon was
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I=570 x_0.71'75 /1.752 = 100 S.i.C. The rccciver threshold as measured
in the leboratory was epproximetely 1 S.M.C. Thus we may take 100, very
approximately, as the ficld factor to be applicd to the laboratory
threshold to obtein the field threshold for air to air recognition,

26, It should be noted that in the 2ir to air tests, the pilot
had had comparatively little cxpericnce in the use of the cquipment
and also was troubled with oxtrancous light from the cockpit lighting
and possibly from the infra-red from the plone's cngine, TWith some
sttention to these points and with more training it should be possible
to thus reducc the ficld foctor to some cxtent, Whether it may be
possible to reduce the field factor from 100 to, say, 10 and thercby
increasc the effective operating ronge of the cquipment by a factor of
2 or 3 has not becen determined,

T:PROVILIENTS

27 There have been improvements in the imege tube uscd in the
CXR receivers since they were developed and tested. A new tube, RCA
iA-4, has been built which operates a2t 16 K.V. end which has 2 phosphor
of rmch shorter persistence than the sercen in the 1P25, Usc of the
new tube in the CXR reccivers would lengthen them approximetely one
inch., The scnsitivity of the new tube is 5 to & times greatcr than
for the 1P25, and so rccognition ranges from 2 to 3 times greater can
be cxpected., For the source uscd in the tests rcported in refcrence
(c), ranges of five miles or morc would be obtained, Furthermore, it
is probable thet the new short persistence phosphor will decrcase the
ficld factor since it will permit casier reccognition of a coded signal.

28, The CXR-2 rcceiver could also be improved by the use of a
lorger objective lens, A captured lens for a Gormen development
similar to the CXR-2 is availsble and has a 50mm. focal length and an
aperturc of f/1.0. Usc of this lens would increase the scnsitivity
of the receiver by o factor of 2 and the range by 30 to 4O percent,

DECLASSIFIED
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TABLE 1

CHARACTERISTICS OF THE CXR-2, CXR-3, and C-3 RECEIVERS:

CXRE~-2 CXR-3 C-3
Length 26.0cm 35,0cm 30,0cm
Maximum diameter 10, Tem 1. 4em 13.2cm
Objective;
Focal length 50mm 5%mm 59mm
Diameter 33mn 8hmm 8lymm
Relative light
gathering power 0.35 1.00 1.00
Central resolution
lines,/mm 56 30 30
Field corrector doublé concave none none
Eyepiece;
Diameter &2mm 82mm 12mm
Equivalent focal
length L.hem Lohiem 1.8cm
Image tube 1P25 1p25 1P25
Receiver;
Magnification 0.7h 0.87 2.1
Field of view 19%0 29° 18°%t0 27° 18%0 27°
Threshold sensitivity (sea mile candles)
Very best - 0.85 Q435 0,10
Average 2.5 1.0 0,30
DECLASSIFIED
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TABLE 2

CHANGE IN THRESHOLD WITH DISTANCHE FROM EYES TO OCCULAR
(virtual image 25 cm. behind occular)

Distance (inches) Threshold - (s.m.c.)
e 0.85
6 1.08
9 PO
12 3.0
15 3.35
18 Le2
2 6.1
2L 6,5
30 5
36 17.0
DECLASSIFIED
9 o



DECLASSIFIED

DECLASSIFIED

PLATE

!



DECLASSIFIEL

DECLASSIFIED

T e




o

1 +

Il

aadissvy103d
FLE T

—
=

TRANSFORMER
201576
VIBRATOR : ' o
T_K.l‘g416£ ——n E 2OMEG. E 5000+ VOLTS .
I wl SR | 20 MEG.
I |
| | = 20 MEG.
| I = 8016 20 MEG.
| | R = 1000 VOLTS |
| E
: ' MEG.
= | E = 002 MFD,—— ¥R —© |
[ | S —— i
| g5 MFO., —a— 5 MEG. '
75 VOLTS " e L 250 VOLTS
10 2.5 5 MEG SN
TS |
158,000 - 1ok :
=)
arRD.

IFPIA;/AL RESEARCH LABORATORY!
i ~ WASHINGTON, 20, DL. |
| b

POWER SUPPLY

WIRING DIAGRAM |
USED ON- TYPE CXR RECEIVERS l
' DRAWN &Y - % éﬂf DATE- 9-26- 44«

| CHECKED - 9.7 /

| APPROVED= \. Q. y\m,,\ &q%&« AN 1~<.|

d3idissv1o3a



DECLASSIFIED

~-0.75

~1.50

-1.0

~0.Y5
Diopter Setling of Occular

e~

=05

g [ ) ol =t
;asatla) Aqiarqisusg ployseiy

APLATE
DECLASSIFIED



DECLASSIFIED

in
(&1}
45
n
wy
o
T4
o
L
G
~i

€ s RsuEs 84T ey ) f Loy

- pece \/ 7 \-_\-—-- A i - : & ;

ASSEMBLY
VUSE PT.8 WiTH BTs 14 5
I
| I -\
: |
{ L., o5
b Vi £
8 3 |
=.':_'l 3. od Lo
- 8o
.'\l N e
" |
l —
“ .- & \ .
< 43 meam, ‘078 peER “UNDER CUT 2 &) GASKE
4 HOLES — LIVE RUBE
U1 JEND NUT SYMBOL =
=" BRASS (COMPO, 8-+ IREQE
NOoTE: SYymBoL 3
E‘n::gn:r OXIDIZED I-REG'D, (SCALE-RULL sizE |
= Fie
: Y B
% 7 oS0 CrojoriL 4 does
| b Ream 078 oEEP \ LocaTE srom BT 21
e lmaE R
\ 1_ :
1
o
'27,\ g |
= N =
g P 50 m
' < @G W
2%, ca i
8 ol
£ |
l 1k
UNDERCUT e
MED LROSS wNURL -
~ 45" BEVEL”
NoTE: & :i) ADJ, .RENG 9
BLACK OMIDIZED BRASSCOMIO. Br) i R
EsH symBoL 3 VR a Y
s BLACK OXIDIZED S
SCALE-FULL SIZE R EL
| & 712
.'4& iz -
“343 :] ]
e TIZSR - =
. I - T f
i . ! | I
_"?_"? | TE - Tal
T
b M B REMOVE SUARP S
T T Eoees 2
=i oL
s S -
!J RILL owER
Bl oM PT 24 P
e ‘& ! TUBE LENS MTG d’.a | WRED
BLACK OXIDIZED 5 BRASS (COMPO. 8-r) coLo &
NI SYMBCL 3 )
-REGD -REG
SCALE-FULL siZg '
E v | DECLASSIFIED




DECLASSIFIED

-L",: fiz Limz 5
s !
T i e 3 AR
AT e SRR L i = e
v 5
I EE =G o
I £ 8
I I‘ g i b w3
fi |1 g 6%
I r I! 2 % B{JJ
|. [ i I L
1 I ! . |
1l .’ '
oL LALASS 2T wite BT 2a
{3} HOUSING
i % prass(commo B
s 5 |
BLACK TMIRIZED = MB?L az
TirhSH -REGD
SeET ik Siee | SCALE-FULL SizE
I Fwe F 7ie
f- 39568 o
- = Tazs K r..aoo s 390
e 1 1 T e g =
- T ke ol W
i i i |I | -“:_'\
P T o ; s =™
o Ay { k) = i 8 43
s 3 N e :7 it 3% A0
8 o= ! = i ’ = 25
i i | =
! | i ! |
i | f e " i
l ¥ e U e R S = : I_ —
- UNDERCUT
T
e iNSULA“'OR
£ PHEN. S MATL (T¥OR FBE) BLACK
symsoL 3
REGD.
SCAE-FULL 3ZE SCALE-FULL SIZE
[T EFIE [ =7
L
i 1 By
i /
S5 F
vy
82 8
g4 D
e T
& \ \ b
L] fee - ",
i " T
i ! “ c_a,_ﬁl' o
JPLING NUT
S5(ComMPo B-1)
__2?; 2 SCALE- SINs 1FT
|— E i ALTERATION TABLE REFERENCE DRAWINGS
TY=sE oxe-=
—— (e
i oRAWR [T E A7 | TN | anrr, cueran & oearTie DrmIOR
I TRACED [—C}t; ?-t e
32 | ! CHECKED m.
3 { ArPRVD | L3 Maam COMOR. USn.
{ NAVAL RESEARCH LABORATORY
1 Lo WASHINGTON 20. D. €.
LENS & TUBE
FOCUSING MECHANISM
JCH e -
OLLED STEEL STHEOLS AND THEIM DOUIVALENT TOLERANCTS EMBLY ‘3 BEFAILS
3 2 : UMLESS GTHERWINE NOTED) e
¥ SYMBSL L .0005 SYMBOL 3 .. 4+ .ooss SCALE DATE é-i5-44
SYMBOL 2 £ 0010 SYMBOL 3% . ....0.0100 F__.__
SCALE-FULL MZE| SYMBOL 2% .+ 0030 SYMBEOL & ..., + 0250
N 3, A Aot 3 ALATE S F 7l A

SHEET

DECLASS::

7



DECLASSIFIED

S @ - MILLEN MM TERMINAL *=27001

it 5 e -
;r R L T -
T e e B |
i ! ! ¥ \ I

|
A
|
I}
|
l

f 1 ; \
] I S
h r:j / L \
I i oo | ) | Vsoen
i 1_'__-:_: 2
S & o AR ASSEMBLY

FULL SCALE

TUBE SOCKET
i e A AMPHENOL CONNECTOR *Pram

ﬁﬁ"l’ﬂ DS+

20000~
(CLASS
L&1S DA A4 THDS
r' et i "

|;

’/// J%%‘MTAP‘*DEEP

s e i "l Housing

250~ L 160 15 {165) DRILL-4HOLES CLOTH INSERTED BAKELITE
187 EQUALLY SPACED SYMBOL -3
+oi0 I-REQ'D.

p— 3.656

S-HOLES " "48 (O78) DRILL THRU

oY e e
2 I ////ﬁ _—
,;E,ﬁ o l
i's%ﬁ'g & =3 I
g - 3 :
Oi LT—J-'.‘_’:“‘""'- OF 5 T 2 _{ - : --:.' d
3!2--4-‘ @:)
e | 2B et TUBE HOUSING
e o= o PHRTH- INSERTED BAKELITE
SYMBOL-3
e—2.28 - REQ'D.

Biel Sl

DECLASSIFI



DECLASSIFIED

ji

|

!

! T3]

i g

! ga £ Sy L

i sme———— s

i g 2

! 99 w

| R; !

| e

=i 2125

| EYEPIECE

| ALUMINUM

I SYMBOL-3
SUPPLIED BY BUR. OF ORD. B2UT - REQD.

\ ALTERED A3 SHOWN.

|
-

: . =PEn __...,__._____..l 5 @

CHMIDT OPTICS
BAKELITE
SYMBOL-3
I-REQD.

SUPPLIED Y BUR OF ORD.

=
w
bt
£a
)
a2
o |
ootd
B
BUSHING
. CLOTH INSERTED BAKELITE
L&, SYMBOL-3
o/ 207/ 7F “|-REQD.
. NAVAL RESEARCH LABORA’ BCALE 2
wmmmu:zu.a . DRWN. ¥ TYPE- CXR-2 RECEIWER
o 3 PHONE | cwen.
w__4 ﬁ“‘“'o'aﬁﬁ APPRVD. |2 UMLESS GTHEWWIST SPECIFIED, TOLERANCES ARE & S0 5 FPLATE &
i >

DECLASSIFIED



LT - WP, M WEGCSTEr UT00 T pETENep e

DECLASSIFIED

COLLAR

CR STEEL CR.STEEL
?FF:::%%._E, SUILE. o b ecinenh 15 Sk

- REGD.

| ", .

e 3)

PR
THICK 3
TO BE SOLDERED TO FIECE "6. 20L-3
I-REG'D.

e —

e

2 BTSDIA——

fe—— 2187

u.
SOLDER TO PIECE *8 ON ASsSEmMBlY E
Re




]

DECLASSIFIED

- 52514 THD.

(CLASS 3)

~ —— gD,
(
|
%
ﬂ:]? N s3on
b S S .@

f SHIELD
| | éyTHIEK SHEET STEEL
b, 3 MBOL-3

ko Zia I-REQT.
MAKE IN TWC PIECES AND SOLDER ON ASSEMBLY.

S. NAVAL RESEARCH LABORATORY [ scare FULL

lomwn Ee @l TYPE-CXR-3 RECEWVER
ma. 30 PHONE 54 cHxp, U

0

WASHINGTON 20, 0. ¢

5

ml.e-ﬁimmnu-. ‘mmnm.lﬂi P[_,QTE 7 1
=y c or c

DECLASSIFIED



