3. . I‘b is ncmndzd that Am be diracted to mplement the propasa.l
‘outlined by the htioml Socurity Agency, as an R&D test to demnstmte
the feasibility of COMINT collection from ESV's. It should be empha-
l.iud thnt such a program should be accomplished with no degradation of
: ca.pability for S8MOS and without alippuge of the

Atch
Ltr fr NSA dtd 10 May 60
w/Atch
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There are some weaknesses in the proposed equipment which result from

the compromises mentioned sbove. The most serious weekness is the poor
location information expected. The F-2 antennas in the VHF band cannot,
without major redesign, perform location fixing. Also, the slow data

rate of the|  pignal lesds to & slow rsceiver frequency scan. Modi-
ficetion of either the antexnas or the scen rate to improve location find-
ing would reduce the probability of intercept. It is Pfelt that R/D objec-
tives of this first experiment would be better met by keeping tke probe~
bility of intercept as high es possible, at least on the very first flights.
Then based on the success of that test for sensitivity signal recognition,
etc., later flights, possibly still on the F-2 program, could be modified
to improve the location fixing cepebility. In fact, the proposed location
accuracy (+ 1300 nautical miles by + 300 nauticel miles) is considered

80 deficient that the inhiblt recelver might be better used for recognizing
a second COMINT signal type than to attempt so poorly to locate the Russian
air signels. It is recommended, therefore, that sn FM discriminaetor and
wider band (800 kc) IF smplifier be incorporated into the basic VHF scanning
receiver and signal antenns system, and that s simple detector be utilized
to recognize the presence of a single, or several, sideband channels of

VHF multi-channel ¥ communication signals such as the| |
or the | 14nk| |

It is believed that thils modification to the proposal

would lower the cost from that for the double channel inhiblit recelver
for the alr communication signal alone. 50X1

5. The second serious weakness of the proposed equipment 1s its
frequency accuracy. Although not specifically stated, 1t is probably
of the order of 1% which would be 1 mc at 100 mc. This 1s not sufficlent
to resolve the channel separatlion used by USSR on alr communilcations.
It 1s therefore recommended that a more sccurste receiver frequency con-
trol be used, specifically that 1ts oscillator be calibrated when over
the track station (as is plenned for F-2) and that a few crystal controlled
frequencles be incorporated in the F-2 special receiver. These could be
sequentially switched-in under real time or stored program commands In
accordance with COMINT derived frequency operating schedules as was tried
recently on System IXII. Thus, at times, the scen mode of the recelver
could be stopped end the feeasibility of controlled intercept could be
verified. These features would undoubtedly increase the cost of the le-
vice somewhat.

6. As indicated sbove, the intelligence resulting from this R/D
test would be expected to be confined to producing background information.
Only the existence of VHF VHF air-volce and VHF-FM multichannel
would be detected, counted, end identified by time and redlo frequency.
The problem of false identification or of alarms from undesired signals
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hes been considered and should be emphassized in developing the test pack-
age. Very rough location information would be availeble but other pars-
meters, such ss the combination of datector alearms snd their variation
with time, should help in sorting out spurious signals. It should be
spacified thet preliminary data processing be done on BAMOB processing

equipment, but thet any intelligence data be snalyzed in COMINT channels
only.

T. It is not intended that this ac*lion shall constitute an KBA re-
quirement for COMINT operations using satellite vehicles. Specifically,
only this preliminery R/D experiment proposed by AFBMD, as modified herein,
is endorsed. The R/D test and evaluation could be done by AFBMD and LMSD
with the cooperation of the COMINT community. If the project 1s approved,
NEA will continue to provide technical guldence to the Air Force through
the R/D test. Any usable breadboards resulting from the development work
of the contractor would be expected to be made available for COMINT R/D
testiny and one of the final models should be tested in an sctual signal
enviromment, preferably in an aircraft, prior to leunching F-2. It is
concluded that, with the above interpretation, the AFBMD proposal 1s defi-
nitely worth the investment and will point the way towsrd future dsvelop-
ment in space platform equipment for COMINT collection.

Y >

Agsoclate Director

FOR THE DIRECTOR:

Incl:

a/s

Copy Furnished:
AFRMD (SAMOS Project Officer) (Less Incl)
AFss (0PD) (Less Incl)
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EXHIBIT A OF PROPOSAL J-7564

SPECIAL INTERCEPT EQUIPMENT FOR WS-117L

a I. SUMMARY
It is the pirpose of this exhibit to propose COMINT
intercept equipment for the W8-11TL program and to describe
‘the proposed equipment. The equipment proposed is capable of
intercepting the Soviet air defense voice communications and data

tranemission system signals in the 100 to 150 mc range. The equip-

ment will continuously scan this band and reeerd the frequency and
time of intercept of each desired signal and be capable of provid-

ing coarse emitter location information. Maximum use of components

developed for the F-1 and F-2 systems is proposed. The equipment

is proposed for F-2 flightia.

I1. GENERAL
Tho objectives of the proposed eguipment are:
a. To verify the feasibility and evaluate the utility of COMINT
intercept in the VHF frequency range from a satellite.
b. To provide this capability with modsrate budget requirements.
c. To fly this equipment at the earliest possible date in the
VB-11TL progrum. S | o
| Tomet these chectives, & relatively stuple receiving-

Lo : PR L
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ve .. of“auitablg F-2 antennas and receiver components in the 60 to 300 mc
rang: dictated the choice of intercepting a signal in this band. On
the basis of intelligence interest and intercept feasibility, the
type selected was the Soviet air defense, volce communicationr and
data transmission system signals in the 100 to 150 mc band. Although
é the proposed equipment is specifically designed for the intercept of
this signal, many of the proposed couponents are sulitable for the
intercept of other signal types in the VHF frequency range. There-
fore, 1f intelligence interest in this signal decreases during the
development of the proposed equipment, it will be possible to modify

the existing equipment for the intercept of a higher priority signal.

III. PROPOSED EQUIPMENT CAPABILITY
The proposed equipment will utilize a scanning receiver to

cover the 100 to 150 mcs range. The recelver will continuously scan
this band in approximately 200 seconds. Upon recognition of the datae
transmission or voice signal, the equipment will record digitally the
folliowing data on magnetic tape:

1- radioc frequency (12 bits including 3 bits for band identification)

2- vehicle time of intercept (13 bits)

3- signal-inhibit difference amplitude (3 bits)

k- identification of side tone or volce frequencies in trans-

mission (3 bits)
5. perity Bheck (1 bit)

*
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The digital data will be recorded on the F-2 tape recorder
with the specisl equipment intercept words interspersed with ELINT
intercept words. The length of the srecial intercept words will be
lengthened to that of the ELINT words by the addition of selected bits.
(18 bits for flights 1 and 2 and 36 bits for flights 3 and 4). (During
ground processing special words will be identified by the frequency
band code). Digital storage is provided in the special intercept
equipment to hold its word until such time as the F-2 recorder is
a.vailabie for use in recording the special word.

Fol.wwing an ELINT intercept in the F-2 system for flightis
1 and 2 there is always sufficient time to insert an additional 50
bit word prior to the next possible ELINT intercept word. However, in
the F-2 system for flights 3 and I during the scanning of band 1, there
is not sufficient time to insert the special word between successive
ELINT words when these occur at peak rate. Therefore when the proposed
equipment is used in flights 3 and U, a special intercept word will
have to be stored until recording time is avallable, i.e., until no
intercept is received in & channel of band 1, at which time the special
word will be recorded. However, if 12 succesgive channels in band 1
contain velid intercepts, s :pecial word cannot be written on the tape
unless an BLINT word is blanked. It is proposed therefore, that the
special word be stored up to 200 milliseconds (corresponding to the
chamnel time of the special equipment) if necessery, and then, if no
recorder time was availsble, on ELINT word would be blanked out and

the special word inserted. This mode of operstien would be required
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only when the special equipment is being used in flights 3 and 4 and
then only while band 1 is being scanned.

The antenns-receiver gystem nroposed for use in the special
equipment is the so-called modified inhibit scheme which Js utilized
in bands 3b (130 to 290 mc) and 3a (59 to 130 mc). The resuiting
coverage pattern cbtained by the use of this echeme is shown in figure 1.
The patterns shown are approximate since actual measurements on a 100-
150 mc antenns have not been made. In flights 1 and 2 the special
equipment will utilize a band 3a antenna scaled down to the 100-150 me
range, while in flights 3 and 4 the special equipment will utilize a
band 3b antenna modified to perform in the 100-150 mcs range. These
differences are necessitated by the differences in ¥-2 antenna con-
figurations for these flights.

The single intercept emitter location charascteristics of this
system are sucl as to produce positional uncertainities of approximately
4 1300 nautical miles along the ground track of the vehicle and approxi-
inately + 75 nautical miles orthogonal to the ground track. The ortho-
gonal uncertainty is further reduced by the measurement and recording
of signal amplitude difference batween the two receiver channels re-
sulting in regions of location uncertainty of an approximate width of
25 nsutical miles with left-right ambiguity unresolved.

The positiomel uncertainty slong the ground track of the
| j ‘vnhic]a cant be cousidersbly W if uwr&l &mm:pti of tho
m er car be WM; arly, b m«w&% mmxwr

: mm m exsmpie, o8 indlcated mm 1; irmnwmw :
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intercepts are mede, the uncertainty slong the ground track may be
reduced to approximately } 750 neutical milss. Some further improve-
ment feor theim tiple intercept case may be obtained by reorienting
e coverage pattern with respect to the ground track.

The proposed receiver will have a 1k db noise figure and a
50 k¢ IF bandwidth. Therefore the 6 watt, Soviet airborne trensmitter
(assume £ = 150 mc) located directly below the satellite will produce
a 21 db IF signal-to-noise ratio. This sssumes a satellite altitude
of 291 nautical miles and isotropic gain for the trausmitting and
receiving antennas. However, further signal-to-noise improvement of
about 10 db is obtained through narrowband post-detector characteristics
and further signal integration. The signal detecticn threshold referred
4 the I-F amplifier ocutput will be set at spproximstely 10 db to mini-
mize Talse alarm” intercepts due to noise triggering.

Soviet signals other than those intended to be intercepted in

the region of the spectrum may result in false alarms.

These are the‘ rurvway localizer and the

comsunications transmitter. It is, bowever, believed that

because of the limited frequency allocatious and the relatively low
density of these "interfering” signals that the interference effects

will not be serious.

IV. EQUIPMENT DESCRIPTION

Figure 2 is a block diagrsm of the proposed equipment. Many
of the units shown are components that have been developed for the F-1
or F-2 equipments and can be used either dfectly or with modifications
for this application. The two channel receiving system proposed for

this equipment is similar to that used in the ELINT receivers.

3 SEGREF-
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The proposed antenna is a dipole similar to the Band P
antenna used in the F-2 equipment. The two elements of the dipole,
which is oriented orthogonally to the vehicle ground track, are fed
% a hybrid network to obtain sum and difdrence pattern outputs for
be signel and inhibit receiver chamnels, respectively.

The preselector is a fixed-tumed 100 to 150 mc filter pro-
viding rejection of image and other spurious responses. The first
miver is couventional and comverts the received frequencies to 60 sc.
A signal from the scanning local oscillator is also coupled to this
mixer. This local oscillator will be eithsr voltage tuned or mechani-
cally tuned. In the latter case the design would be similar to that
used in the band 3b receiver in the F-2 equipmeat. The output from
the first mixer is connected to the first i-f amplifier tuned to 60 mc
and having a bandwidth of approximstely 2 mcs. This smplifier is
similar t0 the preamplifier used in the F-2 receivers. The output
from the first i-f amplifier is connected to the second mixer which
onverts 60 mc signals to 5 mc signals. The second local oscillator
is fixed-tuned st 55 mc and feeds the second mixer. This second con-
vergion is used to obtain a narrow i-f bandwidth of about 50 kcs. An
automatic gain control (AGC) eircuit is utilized to provide sufficient
receiver dQynamic range. The gains of both signal and inhibit cheannels
are controlled by the signal channel smplitude. The sidetone and
voice detectors operate from the output of the 5 mc i-f amplifier.
These detectors demodulate the i-f signal, seperate, by means of £il-

ters, the sidetone and voice frequencies, and detect the presence of
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each of the gidetonea or the voice frequencies. The sidetone fre-
Quency can be used to differentiate between Soviet ground rnd air-
®rne transmissions. Signal integration following the s'detone and
voice detectors may be desirable to further improve the signal-to-
noise ratio. The decision to provide additional signal integration
would require further information not presently available concerning
glgnal characteristics such as:

a. percentage of volce modulation

b. range of volce frequencies transmitted

c. percentage of sidetope modulation

d. range of sidetone varisbility

e. shape of sidetone keyed pulses

f. whether sidetone and voice may be present simultaneocusly

on the same carrier.

Tre output of the detectors is fed to the amplitude comparator
which provides the decision making capability for accepting signals
within the desired coverage area (see figure 1) and rejecting all
others. It 1s expected that the same amplitude comparator can be
used on volce or sidetone keyed signals.

The presence of either sidetone or voice on any frequency
within the desired coverage area of the system will result in outputs
of the amplitude comparator, and the sidetone and voice logic circuits
which indicate which sidetone was transmitted or whether volce was
transmitted. The appropriate recongition pulse is stored in the register

of the digital data handler.
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The receipt of a recognition pulse results in the reading
into the data register, the quantized difference amplitude, the
vehicle time and frequency of intercept. The data is stored in the
regipter untlil recording time is available on the ?-é tape recorder
unit. Various timing pulses must be recived from the F-2 system data
handler to permit the special word to be.proggerly inserted on the

tape. When the special equipment is used with the F-2 system, flights
3 and 4, provision is also made to blank one ELINT word from the
record and insert a specisl intercept word in its place, if necessary,
to avoid loss of COMINT intercept data. The digital dats handler is
designed to operate with elthexr F-2, flights 1 and 2 ferret equiprments,
or flights 3 and 4 ferret equipments, by simple switching or wiring
changes .

The special intercept eculpment will be programed and con-
trolled from the F-2 system commands but will generate its own regu-

lated d-c power.

V. F-2 SYSTEM MODIFICATIONS REQUIRED
The F-2 equipment for flights 1 apd 2 must have the following
modifications to accommodate the special intercept equipment:

1- inclusion of band 3a modiéfied inhibit antenna (mcdified
to cover 100 to 150 mce range). /

2- provide interconnections of timing pulses, primary power,.
command controls, tape actuator pulse, and data pulses, as required,
between the special equipment and the F-2 system (a minimwma of internal
F-2 changes are required).

The F-2 equipment for flights 3 and 4 must have the fellowing

modifications to sccommodate the special intercept equipments

8 SEGREE-
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1- inclusion of band 3a modified inhibit antenna (modified to
cover 100 to 150 mcs range).

2~ provide intercomnections of timing pulses, primary power,
command controls, tape actuator pulse, and data pulses, as required,
between the special equipment and the F-2 system ( aminimum of internal
F-2 changes are required).

The F-2 equipment for flights 3 and 4 must have the following

modifications to accommodate the special intercept equipment:

1- removal of band 3b receiving system (retain 3b antenna with
modification to permit operation in the 100-150 mc range).

2~ provide interconnections of timing pulses, primary power, com-
mand controls, tape actuator pulse, blanking pulses, and data pulses,
as required, between the special equipment and F-2 system (some minor

internal modifications of the F-2 data handler are required.

VI. PHYSICAL CHARACTERISTICS AND MISCELLANECUS CONSIDERATIONS

The proposed special intercept equipment will have the follow-
ing characteristics, exclusive of the antanna:

Volume : approximately 2.0 cubic feet

Weight: approximately 100 pounds

Power Consumption: 150 watte

It is recoumsended tbat this equipment be provided with ab .

lesst 12 test poluts for system performance telemetry. These telemetered

18 will all be d-c Yaines, The avallability ef telemetry channels

3

" Approved for Release: 2017/08/17 C05099713




- COrERERY B
Approved for Release: 2017/08/17 C05099713 -

W T et B B W

The data format of COMINT data can be handled by the T and

A stations as well as SS/I in the same manner as ELINT data.

VII. POSSIBLE EXTENSIONS OF EQUIPMENT CAPABILITY

The equipment proposed above does not obtain message content.
It is felt that the inclusion of such capability on F-2 flights is not
feasible because of schedule requirements equipment proposed is adaptable
for modification for use in future flights to obtain message content.

In such an exteésibn the dats transmission signal could
feadily be recorded by digital measurements of pulse position or by
analog recording, and voice transmissions could be recorded on tape if
desired. This additional capability could be obtained by the addition
of a suitable tap: recorder unit and by modifications to the local
oscillator circuitry to provide for stop-scan operation on selected
signals.

Improved emitter location accuracy could be obtained, at the ,
cost of some reduction of intercept provabllity, by the addition of an
another signal-inhibit antenna recelving system having a coverage
pattern orthogonal to that shown in figure 1. Within the approximately
150 mile square arees common to the two patterns emitter location could
probably be refined to about } 25 miles accuracy. The wide coverage
pecegsary to obtaln continuity of intelligence and high intercept
probability would still be retained in a single channel of such a

direction finding receiver.
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