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27 October 1961

IEHORANDUM ¥0R THE AZCORD
SUBJECT : 'Irip Report to LAC
l. A trip was made to Lockheed oa 12 October to rewlew and

resolve the OXCART rendezvous problem. Present at the meeting
were the followingz

26X1A nED

BED
DED
Li-g
L}
LaC
LAC
TAC
Castle AFB

2, The liirnegpolis-Honejwell proposal for rendezvous
accomplishwent was reviewsd foy the benefit of those not familiar
with it.. Briefly, this systenm would operate as follows: The KC-135
has an AFil-59 radar presently installed. The 4-12 would have a
radar beacon installed to aid in the vehicle's acquisition by the
tanker?s radar. A4 data linl transmitter would be inatalled in the
EC-135 and a receiver in thé 4-12, The KC-135%s rvadar operstor would
insert and transmit via the date link the range and bearing signals
to the A-)2. In the A-12 these signals would be displayed to the
pilot via the range and bearing instruments of the I.N.S. This
system has one serious deficiency vihich renders it wnsatisfaciory for
usc. The tankerts radar scens in a forward direction only with only
a slight amount of side lock. There is approwimately a 120° Lo 150°
sector to the rear of the airersft that is blanked ocut., This means
that when the A-12 is within this seetor it would not be seen on the
banker?s radar. Hence, there would be no range and bearing data
available during the refusling leg, when it is needed most. For
this reason the M-H scheme was discarded.

3. A second rendezvous method was thenr described and discussced.
This mzthod invclwes the use of the ARC-5C as the principal tool. A
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brief rundovm of the ARC—50 will be given here for those not already
familiar with it. An ARC-50 consists of two major sub-systems, the
Translator and the Receiver-Transmitter. The Translator performs

the HF functions in bolh reeeiving and transmitting end, in addition,
contains an awd.)iary narrow—vand, Al rodulator-demodulator. The
Receiver~Transmibter provides communications using noise-correlation
modvlation and performs both narrow-band medulating and de-modulating
Tunctions. In noise-correlation medulation, the narrow-pand signal
balanee-modulates the output of a wide~band pseudosrandom noige
source. The resulbant wide-~band signal then balance-medulates a
radio frequency carrier. In this process, the energy of the trans-
mitted signal is spread over a wide-band of freguencies so thal the
enersy per wiil bandwidth is very small. The transmitted intelligence
is recaptured by synchronous demodulation of the received signal using
a pseudo~random nolse source identical to end synchronized with the
noise source used at the transmitler, The transmitted sigral of this
system is exbremely difficult to detect without the use of an identical
pseudo~-random noise source. A nigh degree of spesch privacy is
provided by the use of a pssudo-random nolse source capable of
producing a larze number of statlstically independent codes.

4o The ARC-50 has two modes of operation, the narrow-band mode
which permits tio-wray voiee communication with other UHF sets such
as the ARC-3% or 27, the other mode is the wide-bsnd mede which was
described abowe. Also, when the equipment is operated in the wide-
bend mode, accurate range measurerents can bs made beteen o
LRC-50 sets. TUhen the ARC-5C is employed in conjunciion with a
direction [inder, besring data may also be obtained. Hence, the
necesaary data for accomplishing a rendegvous, range and bearing, are
provided. by the ARC-50 and an associated direction finder.

5. The decision wes made to discard the H-H scheme for
rendezvous accomplishment and to utilize the ARC-50 and the ARA-25
Direction [Mnrder for this purposo. Use of this combination will
pernmit practically se¢cure and non-detactable two-way wvoice communi-
cation, range measurement, and bearing determination, the paramsters
necessary for rendezvous accomplishment. Renge informatbion will be
pressnted on a counter-type dial and bearings will be pre sented on an
ADF needle. Range and bearing information as well as two-way voice
commurication may be obtained at line-of-sight ranges. Assuming the
A-12 at 80,000 feet and the ¥C-135 at 35,000 feet the theoretiecal
range would be approximately 650 miles. It cem be ssen that
commurleations can be carried on and range and bearing data obltained
at vanges far beyond the start-of-descent point which is nominally
2t a range of 150 miles.
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6. The original CXCART electronic configuration as proposed
by Lockheed consisted of tha ARC-51 UHF commo set, the ARN-4LIC ADF,
and the ARF-58 TL3. OSubsequent decisions have pointed up the :
inadequacy of this configuration to meet 211 specified requirementss
The ARC-51 commo function will be psrformed by the ARC-50 in
addition to the rendezvous funcfion. The requirement for an ARF-58
ILS was questioned, and it appears that this equipment can be
eliminated, and this function performed by the GIA radar. lir.

the Lockheed AR man, stated that the A-12 with landing
gear extenced, should be esgily detectable by the GCA radar. 'his
wvill be verified by tests, and 4F true, the II5 will bz eliminated.

Te TFunetional requirements as dictated to Lockhsed are listed
here in order of precedence: UHF Redio, Aeriazl Rendezvous Systen,
HF Radio, 'PACAlT, IFF, ard ADF,

(a) The UHF Radio and Aerlal Rendezvous functions will be
adeguately perfoymed Dy the provosed ARC-50.

() The HF Radio is intended to provide both a recall
capabllity and a means for the pilot to report troubls. A
few words of discussion are warranied here, 4 Iimited recall
capability could be provided frem the tanker %o the 4-12 by
means of the ARC-50 to a rangs of 4C0-600 miles. Beyond this
renge however, recall would be impossible. Admittedly, therc
would be no means for the pilof %o report trouble after the
tanker had dlsappeared from UHF range, which raises the
guestion, would il be reasomable 4o expeoet the pilot to spend
veluable time using the radio to roport tha cause of trouble
if indeed he could lmotr the cause oftrouble, which seems highly
vnlikely in an eircrafi of hisg type, as witness the B-58
axperience, Investigation by Lockhced has proved the
impossibllity of installing am HF radio due to lack of space.

(e} The navigation function could be perforned by VOI or
TACAT. Investigation reveals that the long-rangs Air Force
navigation plen calls for the widespread use of TACAN. llo
more VOR stations are wunder procurement, hence, there will be
no expansion of these facilities. However, the VOR stakions
presently installed will be retained as long as eccnomically
feesible. A small VOR receiver can be inztalied in the ajr-
craft, but a TACAW set is too large for imstallalion.

(d) The IFF/SIF cquipment can not be installed in the
aircraft due te large size and weight.
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(e) The ADF considered for installation is the ARN-%1C,
This is & small, lightweight equipment with a frequency range
of 150-2850 KC. This equipment cen be imstalled in the eir-
crafi,

B. To recapitulate the above s it appears that because of space
and weight limitations, it will be Impossible to install the HF radio,
TACAN, and TFF equipment. In this case the electronic configuration
could cousist of the ARC-50 and ARA-25 for UHF communicetions aad
rendezvous purposes, & small lightweight VOR receiver such as

Aireraft Redio Corporatlonts dodel 15F for navigation purposes, and
the ARN-42¢ ADF,

DED-DB/P
Distribtution:
1 - DB/DED
2 - ACH/DED
3 - C/DB/DPD
4 . c/seR/DPD
5 - G/MS/DPD
6 - ¢/como/ppp
T - KIJBED o
DPD/D rew
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