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MEMORANDUM FOR THE C.H.AIRM.AN, SOBS 

SUBJECT: Mission Description of SIG.INT lff••ioa 7325 (VAMPA.NJ 

The mission description for Miausion 7325 us fo~ a.• an 
attachment to thi.: correspondence. Thi• Eli,at ~~e Sytstem 
is designed to meet the requirements of USJB D 41.14/246., USIB D 
41.14/30} :,.d cu:r:rent attachments thereto. 

Mi&·.•,,n.n ·73,25 is c:ontained in a 1111pin nabUued P-11 subu.tel.llte 
which is sche..iuled to be launched into a nominal 270 mile circular 
orbit by a Tho rad Agena booster. I I 

The planned launch date, predicated on the launch of the 
primary payload, is October 1968. Mission life ia expected to be 
9 months. A nominal 6 to 11 collection revs per day tthould be avail­
able. Under worst case power conditiocs11 it would appea,r that a 
minimum of six operations per day can be 11111Ustained. 

Attachment 
As Stated 

C.HOWARD 
Colonel. USAF 
Deputy Director for 

Satellite Operatuma 
NRO Starr 
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1. 1 GENERAL. 

MISSION DESCRIPTION 

MISSION 7325 (V AM PAN) 

BYE-1265-68 

The VAMPAN reconnaissance syatem comprises the payload 
receiving antenna.a, the payload receivers, a data storage and trans -
mbsion aubsystem, a command aubsystem, and ancillary equipment. 
The payload receiver& consist of a high-band receiver unit covering 
the frequency range from 400 to 1000 MHz and a low-band receiver 
unit covering the frequency range from 100 to 400 MHz. Each receiver 
unit contains a matched pair of superheterodyne receivers and a 
c stal video receiver. The su rheterod e receivers rovide ulse 

1. 2 PAY LOAD ANTENNAS. 

The VAMPAN reconnaissance system uses two pairs of planar . 
spiral circularly polarized anten· as for reception of signals of interest: 
one pair for low-band (100 to 400 MHz) reception and one pair for 
high-band (400 to 1000 MHz) reception. The spiral elements are 
formed by a gold deposition process on dacron mesh sheets and are 
made as nearly omni-directional as possible. Both of the high-band 
and one of the low-band spirals are formed on a 4 ft. x 8 ft. dacron 
sheet; the remaining low-band spiral is formed on a separate 4 ft. x 
4 ft. dacron sheet. Diagram 1 shows the antennas mounted on the P-11 
sub satellite. 

SECIEL 
uc. .. or• •- """°"'",.,< ,.,_ ... ..., 
- D>ltlC?>·•I SIN Ut -!lo,_, ""'"' • 
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rcd.uh:e to the wavefront. The pfuuff' diffe-rcntial in the two arms of 
II.ht~ ,U1lh:nM »y1Hem i• proportional to the di!forenc::c in u·a\·el time 
l:!"oun lhrc emitter »uun::e to the two rccehing antennais and h, there­
fore- proportioftdl to the difference between the two tr.;u1ismiasion 
path lengthii. Since the phy•kal ;1epa ration of the antenncu• is timaU 
n:Jmpu·ed to the path lengths, the path difference b directly propor­
Uonal to the direction nu,ine (with re-spect to the antenna baseline) of 
.ai \'rector pointing to the •ignal •ource. The direction co!iine varies 
.:u the anlerulilfi rotate, thu:11 allowing thi:s angle to be resolved into 
.:rn dlf'v,uion angle plua an azimuth angle. The vehicle coordinate 
•y•tcm h defined with re•pect to ground coordinates based on vehicle 
ephemerh data and earth :sensor signals. Diagram 2 shows the phase 
mea fiU reme nt geometry. 

I. 3 PAY LOAD RECEJVERS. 

The payload receiver subsystem contains six receivers: a 
low-band (100 to ·lOO ~Utz) crystal video receiver., a pair o{ low-band 
~weeping superheterodyne receivers, a high-band (-400 to 1000 MHz) 
,crystal video receiver and a pair of high-band superheterodyne 
!receivers. Diagram 3 is a block diagram of the high-band receiver 
unit, .ind T.sble l summarizes the primary receiver characteristics. 

l. l. l High-Band Receiver Unit. 

The high-band receiver unit contains a broadband, 400 to 
1000 '.\Utz crystal video receiver, a pair of sweeping superheterodyne 
:receivers covering the 400 to 1000 MHz band, a time reference 
generator (T RG), and a payload status commutator. 

I. 3. I. 1 Crystal Video Receiver • 

. The RF input to the crystal video receiver is coupled from the 
same antenna used by one of the superheterodyne receivers passed 
through a 400 to 1000 MHz bandpa1H filter to a wideband RF amplifier, 
and applied to a crystal detector/amplifier. The video amplifier 
following the crystal detector has a paeudolog output.{:A 40 db input 
to the detector is compressed into a 20 db range.- _1The compressed 
output pulses are then applied via a threshold control circuit to a 200 
usec pulse stretcher that frequency modulates a voltage control 
oscillator (VCO). The crystal detector video output pulse must exceed 

,._.,.. ...... _ 
Ne MC1191 M• ••NU--• 
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TABLE I 

su:MMARY OF RECEIVER Sl'BSYSTEM CH}\RACTERJST'JCS 

Receiver Subsystem 

Total receiver frequency coverage: 

Individual receiver frequency coverage: 

Low-band sweeping superhets 

Low-band crystal video 

High-band sweeping superhe,ts; 

High-band crystal video 

Receiver Sensitivity (S/N : l) 

Low-band sweeping sup;;, rhets.: 

l 00 to 200 ~I Hz 

200 to 400 MHz 

Low-band crystal video: 

High-band sweeping superheu: 

400 to 700 MHz 

700 to 1000 MHz 

JOO to JOOO MHz 

J 00 to 400 l.CHz in 
600 kHz ,n.ep:ir. 

-400 to J OOC; Mlb in 
B. 2 l.tHz t;te~ 

-400 to 5000 MHz. 

-92 dbm 

-99 dbm 

-5-4 dbm 

-99 dbm 

-98 dbm 
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..1 prclliiet thrrer~hold for approximately l uru•c before a ZOO u•ec pulslf' 
u generated. The amplitude of the generated pube i<J proportional 
to rhc amplitude of sign.ab receive-d during the JO usec period after 
1hc pre,cnt thre»hold has been exceeded. Succe&sive ZOO 1.uu.•c 
11iU'dd1ed puhe» are 1,tenerated .;u long as the amplitude of the video 
pul .e b above the pre&ent threshold. This condition would exist 

' . wd11en a pulse longer than lOl usec wa2li mtercept.ed.. 

! • 11. l. 2 Supe rhctc rodyne lh.•c11:-ive rs,. 

The high-band supcrheterodyne rercdn~r pair nominaUy 
10•.-.c.~c:.·ps through tht." -WO to 1000 '.\tHz band in 5JZ steps of l.2 MHZ 
~·.H·h. The two single-,:onversion superheterodyne receh:ers are 
Hrnrt.·d by 11.ormnon \'Oil.age-tuned 01,dUators (VTO). One VTO co•.:ers 
the -WO to 700 \tHz band and a second VTO covers the 700 to 1000 
\Htz band. Each receiver ,:ontains two preseh.•ctors that are tuned 
to i h,~ sde,cted frequency si.ep by t:he san11e sweep generator that 
u .. mt rol1S the V TO's. Th,• tunablt· pre:s.electors con,s;i:st of vohage­
!'tHh.·d filh.-rs (\'TF) coupled to wideb~rnd amplifier!!t. The 3 db band­
"A·idth of the VTF is approximately 10 ptc·ru~nt of the lowest frequency 
o-.·cr whi,:h thP filtt.•rs ,tre tuned. 

IF Amplifit~ rs. 

E,1ch receiver has two pa rallcJ ff channels,, each ha\.-ing a 
<t.·nkr frequency of 105 ~.(Hz. The first: IF amplifier is•• linear 
.nriplifh•r having a band\l,·idth of 2 ~Ulz,. The output of this amplifier 
:i,; !imih.·d and applied to one input of a phase detector. (The second 
ir}put to the phase detector is from a match,.-d linear IF amplifier in the 
other receiver.) The second IF amplifier is a log amplifier haxing a 
bandwidth of 1. 8 ]1..11-lz. The output of this amplifier is envelope detcckd 
.:rnd applied to the data pron•ssor section. 

Phase Detector. 

The phase detector produces an analog output proportional to 
the phase difference of an RF carrier intercepted by each of the hil.',h­
band antennas. The two receivers are phase balanced; therefore, t!ic 

phase difference voltage at the output of the phase detector is a 
function of the time of arrival of the incident RF wa·.-efron: at 11,,, 

TOP SECICT 
··~~:,(i(l/j '"fJ"' ''·J·"IJ'••"'i ··~··"" .... 
:D•.1~ t'"'E•:~ ~t: ~zo·,~ ~ D"Ql"3- w,.••·"'1.• 
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antenn..-u., The phaae detector analog outpul b converted to a di.gital 
word if the received signal qualifiea in thee log lF data proceaaor 
section., 

Threshold Circuit.,. 

The log IF envelope detec::·tor output ia applied to a thre•hold 
circuit and to a 66 usec pube •tretcher. The threshold d.rcuit 
criteria must be met before any mea•urement• ol an bu:oming pul•e­
can be conditioned for data :ftorage and/or tramunhud.on. 

Tuning Modes., 

The data proces:&or section contain• the' circuit• thH control 
the receivers and con.dition the video output• for d;ua storage- and/or 
t ran1imbsion. The logic d rcuits c.:·an bf!' conunan&-d to program OD4!' 

of three tuning modes: the firat mod«:" (band -.can) c·o1ud1H11S ol J .. l 
'.\Ulz frequen-.:y .;1tep1i that cover ah~ -WO to 100 1t.H:tt band. the 100 to 
1000 MHz band. or the 400 to I 000 ~Ob band. Tbe fr~ency tuning 
rate is 10 :steps per 1u.•,·ond unle-1Ul, a •ignal is int.e:rcepled duu 
satisfies a preset thre111hold re-cp.u lir4e'rne-ot. a! .11 qwal.ifyin1 ~ig;naJ h: 
intc rcepted, the frequency »tep i• held for I.; tllecond.1;., The tlle-cond 
mode- (fixed frequency) a Uowt; th.:~· \' 'l''O to bte, proarammed t.o a 
d.i:!tcrete frequency step ,;rnd held the-re- 11JWl:d comJ'nlfflded t.o a.nothrr 
:step or to another mode. The third m004e' (in«:re:me'fluaJ .liC"11.D) cmu~h:tt. 
oi stepping the VTO acro~t: any fiYe- liucc·e-iui.&~ fr~ency llliU-p• in th4! 
-400 to 1000 MHz rcuage. 

PCM Frame Word. 

At the start o( every targd ~e-arch pa!!'-riod., a bipolar., binary 
frame word is generated at a JOO k:Uobii1.-~r••e-co11HI nu. The frame 
word c·onsists 0£ a 15 bit frame- ~me wword., a 9, bit fr~e.ncy •t:e-p 
word ... and a 5 bit threshold -.dting •ord. The tie-arch interval 
normally extends for 90 msec after th.e- JO mtJec frame- 111110rd inte'rv.al; 
howe,·cr, when a 1tignal that mee-ts the- dare•bold ttquirements is 
intercepted., the search t.ime is ext.e.nde-d to l. 5 sec·onclli. la tlw 
frequency sweepi.ng modes, a fretp.aency, step occur• wilh the start. o( 

every frame word. In the fixed l:requcmc:y moc:te-. the- sea.rch lo,:i~ is 
the same as in the frequenc )" fiWe'epull, mode,; e-xcept that the g,me 

-·· . 1 
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frequency step is selected. Jn all three tuning mode&. the threshold 
setting word is generated 9950 usec after the start of the sync word 
to permit the signal environment to be sampled and the threshold to 
be set when in the adaptive threshold mode. 

PCM Data Wo!:!!! 

A bipolar, binary data word is generated at a 100 kilobit-per­
second rate for each signal puJse that meets the threshold require­
ments. The data word consists o! a 2 bit sync word. an 8 bit phase 
measurement word, a 7 bit pulsewidth measurement word. and a l bit 
end of word bit. Phase measurement resolution is I • .fl electrical 
degrees per bit, and pulsewidth resolution is as foUows: 

a. o.z uscc for pulsewidths from J,.2 to .f usec. 

b. o. 4 usec for pulsewidths from -4 to & Uiiec. 

c. O. 8 usec for pulsewidths from 8 to 16 usec. 

d. l. 6 usec for pulsewidths from 16 to J20 usec. 

Pulsewidth measurement starts when the threshold has been 
exceeded and ends when the signal drops below the threshold. Phase 
measurement is made during the O. 5 usec period which starts O. 5 
usec after the threshold has been exceeded. 

l • ..i. l. 3 Data Outputs. (See Diagram -4) 

Two channels of data are generated in the payload during 
readin. One channel consists of a 3-level. bipolar nonreturn-to­
zero (~RZ) digital frame and data words generated at a 100 kilobit 
rate. The second channel is a multiplexed signal consisting of the 
following: 

--· -·· ... 

a. Superheterodyne video pulses stretched to 66 uscc. 

b. AVCO modulated by the sun/earth sensors or the 
payload status commutator. 

BYniAN: . ; JOP SE£1B 
IICtlJ'EIIO- !I'll?• .'(,J,':".,_•~1< ,_., .•• i,.-1114, 

000 D••U"'~•• ,1H •·a h)lt\ -.0--~ •11·,r,,1-,. 
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c. 50 k}b reference tone modll.d.ate,d by the AS/G'S(J 
53 time word. 

d. A VCO modulated by the hip-band, ZOO tUli•c 

stretched crystal video pubtu •• 

1. l. 2 Low-Band Receiver Unit. 

The low-band receiver unit containlli a broadbam. JOO to 400 
MHz crystal video receiver and a pair of fiweeping t.1U1pcH·beurody:,M 
receivers covering the 100 to 400 MHz band., 

I. 3.2.1 Crystal Video Receiver. 

The low -band crystal video rec eh·e r j ;Ji, i>imHa r u, th~: 
band unit except for the frequency coverage. 

The low-band superheterodynt" r<t•ctf'h'er:1. •t'<t· 

to the high-band units, with the following mf.fere-ru.:ie·1i: 

a. Band Coverage. 

One VTO covers the JOO to 200 ~i.lHz bane. 

One VTO covers the 200 to -WO :\tHz. band. 

b. IF Channels. 

Log IF BW: 0.8 MHz, f : 40 MHz .• 
0 

c. Superheterodyne .Pulse Stretcher. 

Pulsewidth : 40 us~c. 

BYEIAN·. T8P SHIR 
! lltiW'lt.·11' •-• .,;,,,<111011Pefl:t,tt ............... 

DQ,O, fil'•t·,tt•-.1 '!I'M, 1+3· lfl't ~ •~.,. 
- 10 
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d. Tuning \lode•. 

e. Data Outpuu .. 

The PC !vt output contains the same data word type-a 
as the high-band receiver. 

The multiplexed output channel to the tape recorde.f 
during readin is ?ts follows (see Diar.tram -1): 

(l) Superheterodyne video pulses t.tretcbed to .fO 
usec. 

(l) A VCO modulated by the in.mlean.h sen•ors 
or the payload status coremtatator (redundant 
da. ta). 

(3) 50 kHz reference tone modulated by the AJ.~/ 
GSQ-53 time word. 

(4) A VCO modulated by the low-band 200 usec 
stretched crystal ,.-ideo pulse5. 

1.4 DAf A RECORDING AND TRANSMISSION SUBSYSTEM. 

l.~.1 Taee: Recorders. 

Two dual-track, magnetic tape recorders are used to store 
the payload and earth/ sun sensor data during payload readin. Tape 
recorder readin time is a nominal 12 minutes with a frequency response 
of ± 3 db over the 300 Hz to 75 kHz range. The dynamic range is 25 db 
with a ·linear :input/ output response. Readout tape speed is double the 
readin speed; therefore, the nominal readout time is 6 minutes and the 
readin frequencies are doubled. A 50 kHz reference tone is applied to 
one track of each recorder during readin to permit tape speed compen­
sation during around data processing. The tape recorder track assign­
menu for the payload data during the normal tape recorder mode are as 
follows: 
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:,:c:-zs: 1. Readin torr.iat or 2:1 speed ratio • recorden lbcMI. leadcnat tOftll.t 
is two tiMes .frequencies shown. 

2. Ch 18 VCO is read out in real tiM. It. 18 abollll at halt tJ.-eqanq to 
i.'ldicate its position in t.J-.e read.in apectraa ot the T/1.. 

.3. ':'a:,e recorder input transfer ll0de int.ercbalnges Tia 1 tnct 1 with 
T/R 2 track 2 and T/R 1 track 2 vi.th T/1. 2 t.nck 1. 

DIAGRAM 4. Tape Recorder lnpat DI.ti. Format J' ,. r. .. 
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T/R No. 

1 

J 

l 

z 

l 

2 

J 

z 

High-band multiplex 1,igna I 
(66 UIH!:C pu.lt1Se1>,, lRJG ch.an 
14 VCO, 50 kHz reJerence 
tone). 

., .. 

High-band PCM data. 

Low-band PCM data. 

Low-band multiplex signal 
(-40 usec pubes, 35 t Z kHz 
VCO., 50 kHz reference tone). 

Tape recorder inputs can be transferred by real time com-mand 
to interchange T/R No. 1 track No.1 with T/R No. 2 track So. land 
T/R No. l t:rack No. Z with T/R No. 2 track No. J. The tape recc,rder 
can also be bypassed by real time command. In the- tape recorder 
bypass mode, the payload outputs that normally go to the tape r1:'corder 
inputs are applied directly to the tel~metry transmitters. 

l. 4. Z Data Transmission. 

Each transmitter is rated at two watt& minim..1m power output. 
The output o! each transmitter is applied via a muJticoupler to a 
common telemetry antenna. 

The telemetry antenna is a VHF monopole having extended 
radial elements to provide a good ground plane. The location of the 
telemetry antenna on the spacecraft is shown in Diagram 1. 

1.5 .GROUND SUPPORT EQUIPMENT. 

I. 5.1 Tracking Stations. 

The existing United States Air Force command and tracking 
network contains the required equipment for seneratin.g and tran.smitting 
commands to the spacecraft and for recording the readout o£ the 
intercepted data. 

TIP S£OllT 
Utl•l• ,_.....,_......,_ 

- t,ltftMI UN ,e Nh - #'111'1! 
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DATA PROCESSING. 

Data proc1&.H5aing in1dude-ji j;Mpmir-nt of r4':'.co,-dl,-,., frc;.:m thc­
c·,c,>llection •ite to the Wein Co.1ua CAd.litie•• periormwc 4.Wli~rfo, __ 
evaluation of demulripJexed payload litahu, data. <ind da:l-Uve,ry ol 
£LINT intercept• to NSA !or exploitation. 

', ",' ,;·, ,1: ;'•,, ' ,,',':• ,-", ,,,,, ' : :'_:,:,.,·,:i.,::,\;,_:.,::, 
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