ozvnomzm
PLAN e

E_fé,? E; -S.i t.—sta-...ﬁ-.."L
Appreval for rekm mus! bcebl-d
Iron wDIR i .

von. i sus-sverM pum

ADED AT 3 vese mn.s:

'DOWNGRADS FYER 12
DECL“’SS‘Q'Du: 520010 -

Lo | WD-
LOCKHEED AIRCRAFT CORPORATION | arelh B
MISSILE SYSTEMS DIVision : _ W DSO T 5 9 , é%u* Ak BN

VAN Nuys, CALIFORNIA

S ¥7 _ 5GHCLR s 2emy

-



H7- 35¢5

N o
MSD 1536
) MARCH 1956

s " COPY NO E_é__, :

SHEETS

. Technical Library

PQARDC

2
' . |
—4 DEVEI.OPMENT |
I PLAN
- . \.-‘.) | . '
5 ﬂ
) [@g‘fm ";T:D LQST@CMWON
i Approval !or re‘ease fnust be obtained
v. w ’ .. . L.
voL°i'i SUB-SYSTEM PLAN -
H. Vehlcle Eledrom cs @j
ALS .
GRADED AT 3 YEAR lNTERV
CO e o | Doﬁcms;g:)aomﬂ%o 12 YEARS.. |

LOCKHEED AIRCRAFT CORPORATION
. MlSSllE SYSTEMS DIVISION :
VAN NUYS CAUFORNIA

S S6WCLR 5471



-~

o

.s

.
L

' [}
Vsnppng

oy

-

iy

o - .

SO SN r.l L.

P LT o~

.
. .

-

® - me .

[

. MISSILE SYSTEMS OIVISION




o
TN
.

4

t

s The ‘Advanced Reconnaissance System. (aRs) eonsishs o a satellite
il vehicle containing equipment 1o Perforn visual, ferret, ap infrarea
r TTeolssence, togetier with the mecessaty Tt oF o atattong
. - a2 data processidg comters, s
| . This ﬁeve?loment Plan -for the fccomplishmént of "tne gps Was pre.
. . pared by the Migsile Systenms Division, Lockheed Aircra=; Corporation
! { c - © and its Subcontractors, CBs I.ab‘orator.}es and Eastman Eensiay Cmpan}.
' 7 B '. The 'specif;catlons .for the systgl Vere deterning:i in ths course of g
i a | one-year St&# now being conducted for the United Statees 43, Force
e e Sontract AP 33(616)-310s, The plan s presente =g two parte;
I Volume I, System Plan, ing Volun 11, Subsyspes Plan.. The sub§ys.temé_
B - c . lre desci'ibed i;x Separate boo;kg, _V;:me i'I-A 'l':hrough]:tq‘x. "
. - .. . } r ) ’ | - - . . .‘ . . . .
I . * . o *
. I | L . .
I |
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'D. Guldance and Contrel .
E. Visual Reconnaissance
F, meetronic Reeonnaissm : .
G. Infrared Reconnaissam .
. B H, Vehicle Elccu'onies .

I. A:l.rborno Tcst. Systeu

Jo. Vehicle Intercept and Contml Ground Stati.on

. - Ko Ground Data Processing
L, Vehicle Ground Support )
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. RNALSSANCE SYSTEM

(PIED PITFR)

1 3 Skcumiyy

Sccref.

3. rroxcT Numser _

5. REroeY parng

4. INDEX NUNBER
' ' 1 March 1956

ammum

% Wen: o

cnl-—.A.p

T e 'M " - . . -

~Lockheed Missiye

”.mm'

) Systems Division

| | TEPMONE "N,

l&mm_

13. *RATED PROCTS

. : RS,

. PARTICIPATION, COORMMATION, tNTERESY .

‘e DATE APeROVED

3. Pmoanvy .. .

Maximm

] 3% REQUIRIMENT AND/OR JusTIICATION

a. In the collection of
- Vehicle

viding a greatly

Electronics function must

e data by the ARS Vehicle, o
be performed,

ree

herctofore in a reconnaissance mission,

in bthe i:overage available wiry result, thercby Pro~

Defenge capability,

ﬂ; Pl

'x. ||.‘ ,e.‘
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RID PROJECT CARD ' M
CONTINUATON SHEET . ST TY 1 ASSITICATION

bofwogier seqg 12. Secumaty "* 3. PROSICT mpemEn
SUBSYSTFM DEVELOIMENT PLAN - A rroseer '
VFHICLE ELECTRONICS FOR ADVANCED / - ms
RECORNAISSANCE SYSTEM (UNCLASSTFTED) . B I | % eevoar sare
__(PIED PIPER) ’ N llu'ch 1956
2L & Brief Charcteristics T k
o \ ) -

The Vehicle Electrontcs subsystem provides the means for ground con-
mo:mmnggh«m Lheacnnt_unpondgrmgupmtgm
Ii;k aids ummm:mmmas rerreee:lrtotm :l.l
the vehicle. A decoder and programmer in the vehicle stores the commands "

and. feeds, them into equiment as required. A telemetry systen vill be pro-

'ot'_hish povered FM radio téehniques will be supplied, permitting commands .
1nd'ependent of ‘the radar link. '.l'he‘ind_ependent FM command )ink ukes possgi-

other electronic équipment. The inétnmentation and telmh_‘y tnsks will

capncity,

vided to collect and transmit envirammental data to a ground receiving
station. A vehicle destruct system vill be pi-ovided for Tange safety, ge-

-

curity, and Ainternational requii'éuuents. v . . .
b Approsh . - e

The beacon-tx‘ansponder and cﬁmnd decoder are integrated to decrease’
¢amplexity ‘and an entirely independent command control link based o the use

ble .plosed loqp'tracking control of ﬂu;-' LEYN ljnle untenna, _

AL equipment wil] be designed to enphasize long life, and reifzble - -
operation.in the specialized enviroment ‘Antenna 'desigu. integration and '
radio nolse reduction considerations vill be directed tovard elimination of
_.intez;fer_ence ;.n th;‘ superhetez;odyne, beacon as a x;csuit of proximity to the o

Y

maks use of s&md:xrd techniques but having rehtivqu large information

. . . . e e, . H, p-2

. - . ) — c‘,.~- . . “~ ._

L —
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b 21 ¢. Tosks of the Sube tem

ground ragar, . . .
= Tas %."m . . ol
= . " . This ynit accepts the coomands received over the Comuand ) inky, -
_" storeg the ¢ommandg, apq emits thep at the m‘opu- tine for fXecution, .
r * 3. Commang Receiver .- ) : .
- mecmdreceivex:opemteshamrémhthtth_ebm.
< transponder ig turned on'op opp by cm ’ "lnemug other commands are.

- oo,;ﬁ-.-” 6131 ::-::;n.mm;vs v c‘. 2y ' .
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M3D 1536

Suboystenn VEHICLE ELECTRONICS -
hbl-&mﬂww

me Vehiele mectronics Systen inclules the eleetronies, ex-

elusive of pe;ioed, neeesoar,y to maintain vehicle operations. A micro.

vave beanon-tnnsponder ie exmployed to aid in -cquisition end tracking

rrca the mmd A comuand receiver opercting in the 100-250 me region

vill permit eo-nnd transmissions to the vehicle. In addition, the

command link ig eup).oyed % transmit dnte link tracking error eiunll.

- Aprog:mrendclockwinheusedtaetorecommsendto

'; ‘releue “them at the proper time for execution. Alnekheed nl/mtele-
A neter vill be used in the flight test and ee.rly operational vehiclee to
: nonitor flight conditions "This telemeter is different from the remt
“and’ VianalReeonnnissancedntelinke andvmbephmaout mertn. ‘

ot eysten. (Progrem 17) has been inltisted.

A destmet systenm is required for safety and for diplmtio

remns. It vin operate on command eisnals

with a high- security cod.e

) and elso tran an inteme.uy initiated indica.tion of re-entr,y, e.g. »

o thermal or aceelention shock.

H-Tab1, p1

LOCKHEED AIRCRAFT CORPORATION
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The position correlation 1s obtaiged from orbit computations
based on & ground tracking system. mo 21 this tracking systen, the .
nhicle earriés a peacon-tmsponaer vhich i{s integral with the eomundb .
o - decoder. Vhen the beacon 1 obtaining tratsmission From the ground,
. the transponder provides glant range date and aids in radar angle track-
hg‘éuttolsoo miles, ' oo ) -

» An additional independant cormand. recei_ver, opem'éing,:ln the
100-260_::: region, receives FM transmlssion from h:léh povereda (S0 h)
ground transmitters modulated in a manner permitting up to 100 discrete
cO-nan{ls.b 'ﬂﬁ.g equipment migkes poaaiblc.: orientation of the data 1link

| fntemns and in sddition simplifies the "Logt-birg” acquisition problem,

¥

‘ "Rt 1, p2 -



'i  JR £

=1

Vi1l be collected by

nittedtothegmundoveratelemterlinkandﬂndsobeumoyedu *

on-board 'instrumenta.tiOn.

an input to selr-dectruction system.

In the ARS
ponentl mst provide

S va . e e

MSD 1536

'nzesedatnﬁnbetnns-

application, the design of .vehicle eleetron:lcs com

for long 111t in the specialized env:l.roment, ad

power conampt:lon compatible’ vith APU desip.

-
. L 3

. Special consideration nust be given, to the selection of oper.

- ating rrequencies to

* use of high gain antennas (at both ground station a.nd vehicle) vhich

‘avota mterfemme, and to permit the design ama

lnuld provide tor mximm security and nininem pover dissipaticn.

c. Solution and Recommendations
\

(1) Operational Ranges or I-in:l.tationa ' , R

" (a) The beacon ‘transponder will be used with the SCR-584,
AFMIC-Mod 2 redar equ:lpment in the muu pha.ses of this Progran. This .«
) beacon will provige return sisna.ls at line-ot-sight nnges out to 1500

. miles. In addition, 1t ifnl be ab.'l.e

These comands vill

MISSILE SYSTEMS DIViISION

to hamne up to 10 disemte conmds.

be used as the back-up system,

-

SECRET”

B-Tab 1, p 3
LOCKHEED ACRAFT CORPORATON |

.



drs n e,

- . - - e et s vt .

1D 1536

_ the horizon. In addition, tmmmrwmglwbeuudtommmvl_ -

‘ . operate this eqrth and ad.ditidna.‘l. system 1nprpwpent can be obtained
‘ . by individ.m «.oumonent‘eeleetit'm.'.A higher povered version of thig M3D

o Bt 1, p
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’ quency selective reed relays,

' ) *  The counnd receliver lntenna design is :hlportant h
* that coverage must be obtaingd ror different orientations to provide a -
reliable grouna to-air éomand channel, It is planned that the veb:lelc
antenna will consist of radiators loca.ted in a trough around the cire B
cmrerence of the vehicle. The trough will be ccvered with a hi& tu-
perature, lov loss dielectric mter:l.al to provide a Zero drag surface
and a transpa.rent vindov for the radiators. The radiators will consist
of t'olded dipoles spaced evenly around the circumference .and fed in phase.
A nearly uniform field will be produced around the vehiele v:l.th nunl
* fore and aft. Ba.la.nced to unbnla.nced natchi.ng transromers vu.l be pro-

vided to permit the use ot' standard coaxial cable tor connection to the

’ . . ) N B‘Tab 1’ P 5
MISSILE SYSTEMS DVISION - ,SEGRET/ . LOCKMEED AmcRarr CORroum"
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5o,

wv’ - )..

15 vatt Rp transmitter which lis.eurrently being used oa the RTV program

to protect the dielectz_-ic tm breakage.

for initlation of the data read-in cyole i for potnting ihe data 1ok .

- (read-out)-antenna and for alerting the mlcrovave beacon transponder.,

na._ndstobex’wead.outor.thépi'om:. Aeomwﬁutordri'vhg

. @ contactor and’counter make possidle the timing accuracy i-nlucma.

© A'lockheed designea PH/FM telemetering system wntcn
has & cepacity of 15 continuous channels plus.3 commtated channels oper.

' 8ting in the standard 220 m band V111 be provided. A nevly developed.

vill be used, -Initia.ny,_ this trensmitter vily Tead out data concerning * |
vehicle performance and, in particular, environmental ch‘uuierlstiea of
the test situgtio_n. As the. progran pxbczgase'q,' it 1s anticipated that

. the telemeter will monitor the operation of ferret and visum) reconnais-

n‘rab 1’ p~6
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(e) Destruct gggﬁt ‘ .

Range safety, opemt:tml and &tplomatie requi rements
-indicnte them&tnr A degbuct: systel. 'n:e dettr:ugt eMipment will ‘he
, mowummwaeumwmmm,
.- ' by ooumands transn:lttedtotbe vehicle overtheradaror r2dio command
- A 11nks, or from internal indicntions of necd for destmction. ’ .

. !r b (2) State-of-art Peasi.:ilig

The airborne equinnent is within the state of the art al.

R though special consideration mist be glven to the AUricult enteana design
-t  problens, thé problem of. obtalning adequate beacon performance, and tlle
__t L ) radio noise effects on h:lc,h suasitivity beacon Teceivers. Long service -
; ’—' o "lire and operation within pr:lm-y pover nutations vill be the major des .
| L ) velopueatal prolems., ) . ‘ ' '
: : 'I o S (3) Enﬂronmentall’utors ' -
L ; I ‘ - o teupenture extre-es and - Other enviromuontal factors -

encmmtered are no more seven than in the case of othar missile programs .
vhere similar electronie equipment 13 used. The beacon and telemeter in

*  particular are preaently operational » at lea..t in.part, iz oihap progmns
No unu..un.l difr:lculties are anticipated. Oven.u ve.‘x.."le cn\iromnent :I:s
discussed 1n the Appendix tc ‘Vehicle" nectmics.-

=1

. . | e BTab1, p7 .
- | MISSILE SYSTEMS DIVISION m LOCKHEED ARCRAFT CORPORATION
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: i Subsystem H - VEHICLB ELECTRONICS
. ) |
. ) ere discussed in this appendtx:
. 1. Radar.?eacon-l‘r‘anspondgr )
) ’ ‘2. Command Receiver
e 3. Programmer | . S
. , ‘ %, Instrumentation ang Telemeter - i
: Lo o, Destruct System
s . | These. tasks, tugether Vith the tasks discussed 1n other subsystens on
- . ) Visuel and Electrm;:lc Recqnmasﬁnc;, cover the mejor electronic and
' . . o eleetzﬁ-mechamcalnportionq in the vehicles, . Tl .
h ' ‘ C . . . .
i L . .
' N 1 L . '
I , . _
. I . o * ! Lo .
- T . :

1+

.e
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1. RADAR BEACON - TRANSTONDRR . o

The S band SCR-58) type, AMMIC Mo2. IT trackin: mdarequlmtl

. opemtcs with a- variety of nvnilable crystal video bc:\cons These bcaéons

d_me receiver with a sensitivity of approximately -70 .dhn. _,hx:ls,un:lt

18 not mckaced for m:lssne use, hovever, T

. tes.. pro~ra:n. '1'h:1.e deVelopment, how well advenecd, vill pmvide a super-

'heterodym plu,. a 250 watt trnnsvutter. The new MSD beacon will be used
in the initial phanes of Pied Piper. , T : ‘

Beacon entennag init:l.al.ly vin have to be deum'. for maximum
toverage and very ‘1ittle, if eny, gdin. As'the p'mm edvances, up to
16 ab @;in can bc.; picked up in’ beacon antenna ‘('l.e_s:lcn, assiming prcdj.ctahle
vehicle att:ltudc control. 'lhis » Plus odded attention to naintenance, and .

the sclection oi' component.., will compensate for the aomcuhat mrginal

,.bencon cnpabilit,l. Luter, higher povcred vcrsions ox thc WD beacon wilY

bbe developed if ..uituble 1-2 ky tubcs become avannble.
T
3cc Appendiy to St.bsjstem Plan J.
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2. COMAD RECETVER
22 General

Posaible failure of the programeer makes it desirable to
have the commnd receiver on continuously during the early flights
relymg on leemq of command tx'we_Quency and control tones 'to.pmait i
the enewy from tuterrogating the vehicle. On later flights after-
the prosru.& has proved ..l.tse.lr, the command receiver can be .
80 programmed as to be on only vhile over friendly terr:.tory. The
requirement fox: eoﬁtinuous ‘operation of tbe receiver makes low poﬁer *
consumption a matter of primary importance. It vonld be degsirable
.to use transistors; however, the uncertaipt;;of the cosmic ray

. - -
.. - . * .
N . .

H-Apdx, p |
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1

environment Plus the lack of aata concern-ing'tmmis.to:‘ tolerances

to cosmic rays rules them out for the early vehicles, In addition, vhijle

- .

2.2 Receiver § cit’ieﬁtiom . . : o
221 R F. Clrewttry | L .
- The commend receiver wil) be a crysta) controlled .

superheteiodyug i_:pentipg.in the100-250 me Teglon. The receiver w1y

-
. -
v

be sensitive to N, incorporating d.ouble.ii.mitera to remove extraneous -

»

AM. The IF band width will pe ¥ 100 kc, and the limiter discriminator

. .« ¢ N . o o . - .

« .
. : ) ] . .
. ’ image .re_sponse. " The fi{nl.choi_ce .of .IF frequency wil) pe 2 compromige

L L tnuuton‘hmn.\ttchﬂn function at very 1ow temperatures. . The uae

apecificationé is as rollows: ) RF amplifier, 1 crystal oscillator,
2 IF amplifiers,.2 limitors, 1 diseriminator, 2 augio ampliciers.

I
r
I

- H-Mprix, p §
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A common filamentary tube type such as the 1 AD 4 can be used for all
" positions. Allowing 0,5 watt per tube the receiver will require legs
than 5 wvatts of pover. '

22.2 Command Circuitry ',

-latching relays W11 in turn centrol the tape recorders, film read-out,

a ete. One tuned relay, hovever, win nmct:lon as a l.aster relay and will
directlyg:oﬁtrol the power suppliea toli:hevel;iciebe;e?nanddnh.
transmitters: ;;xe'vent_ing them from opersting unless a contimuons comand
tine is béing received. THe high Q of the relay wvin preve:;t'zqma a )
sig.mi ra.den'rl.'om turning off the sate'llite tﬁnmttenb unintentionally,.

. B .
P .
- -
.

The total continueus power requj.n;nent for the command

receiver and relays will te 10 vatts or less. ° - .
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3.  PROGRAUMER

Teady developed for computers, such as pu:;cheé paper tape, magnetfc tape, .
. nsa;tie C'n-st ferrite cores, ;nd electrostatic storage tubes, couJ.d be
used. In general, these devices oug po assembled 1nto systems vith far
' grester infornaticp Storage capacity then will be required in the |

» -

begimning, J .

$
-

For the earlier vehicles, reliability of the programmer is

ce'rt.ain.ly of the utmost importance, The pr.oszmr" should control the
very minimm of functiohs since another p::ssibmty of failure is intro.
Quced with each additional function. Tme Probebility of failure for tne .
Programer ms’t' Be far less than that for &ny of the 1ndividual wits
controlled. It should be designed 1n such's mamper that possible en. -
_ vironmental exim;nes,' Bamely, cosmic rays,.magnetic fields, ana éxtreme
"heat, are unlikely to cause fatlure. | A. - v
' view of the aba_ve, 1t 'would seem that the best solution

-

' would be a mechanical device which us_eé.a minimm of electronic Components.
Clock-type devices canbe made very z'éhable. and extremely rugged as ‘shown
by their use 1p artillery shells. In the event of fatlure, the programmer v

should faj) ’sate,' i.e, ,‘ fail in the condition that _giveéﬂ the most usefu)
output froa the venscie. )

H-Apix, p 7

TR — —SEGR‘H/ LOCKHEED AMCRAFT CORPORANION
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3.2 Pioneer Vechicle Programming

For the earlier vvehicles, at least, “the problems which the pro.
grammer must solve ‘are quite simple. It must tum on the reconnaigsance °

' system and disahle 1&mmumtﬁ»%nourm‘

territory. Then, when the vehicle g over the United States, 1% must

in the clock would result in a five-m.ille Positional error for the recon-

in turn by a tone F from the command rgggi.vcf. The time betveenvleiaving .
u. s. territory end arriving over encmy territory would noainally be
less than 80 minutes and would vary with each orbital circuit. To allow

-frulx, p 8

MISSILE SYSTEMS DIVISION . | LOCKMEED AmCRAFT CORPORATION
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the prognmgr vhile the A'vducle 18 over enemy ten-itoryf If several op.

H-Apdx, p 10
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1., Camers Stop and Start 2
. 2. Tmpongerl.cﬁﬁum R 1
3. Antenna Acquisition Aztmuth ’ .L

These commands ny be givei; for a 0.35 degree resolution 1n azimath with

10 binary di_(,;;. and a 1.6 mile resolution in Position with 1% binary

'H-Am’ P 11 '
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17 Digi

ts°

v Clock .

-

14 Digifi

A ettt . -

N4

Tape

reader

14 Digity °

2 Digits
Gote [

10 Digits -

Program |
Cycle

Antenna
setting

Fig. 3.2 Programmer, storagé'Systul
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digits Time corrections of ona secqnd.accumcyiith 24 hour unambiguous
potation require 17 binary digits, Storege requirements may be estimated
if coomands are twtted to.rithe next nve"paséés.together vith a time
‘Sigual eccurate to oie secomd, mmﬂchmhehmtmhh
vehicle for storage cn each contact, . |

A lost vehicle search mide w111 be activated if the Programner

15 ever exhausted of .stored instructions, In this -node."the transponder -
il be activated eonﬁ.nuonuy. e - y

.7 3.3 Advancea ‘Pro r 'for I.a;er Vehi;hl_ o .

: . . Econfw_nic and security considerations .make it undesirable to
operate mloaﬁ'ca@onents at all times; a-dvaqced, payload éonrimnm
may :I.nclude several mode changes together vith some.high resolution diree.
tional pmp'erties.,‘ !Iherefdre; (.!ata read-in and read-oi_nt ﬁmctioié should |

be programed to functien only during those periods “her useful data are

. expected. >I.[n this wvay, power consumption eanvbe maintained gt g minimn

V H-Apix, p 13

msmmmomsaou , ,.SEGREr. LOCKHEED ARCRAPT CORPORANON




_ledge of the orb:l;f paramfers, seomphic l;acatibh can be related direct. )
"1y to ﬁ;ese_‘ Mtex:s, time'pw vill therefore be sgtj;s}aétory.
| 8 8381tion 0 stratght read-1n, restout eng Stop-start pro-

L [ ] N -

I, r'or'example', a picéun received of the.lﬁllingrad area,
reveals data vhich. indicates thae small portions of this ares should be
exand.ned in more detail ag soon as possible,_ a comnd might be prepared

. l-Apaiz, p 1),
MISSILE SYSTEMS DIVISION
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recOnna.ﬁnncé systen, Consequently, a randon, or repid access, storige

‘Teceipt of a'coded signal; e.q., the data read-out; specialized recomnate.
sance :ln the ne:lshborhood of redio signals of known properties, whether .



e e —— . ., .

. load Punctiong ) ¥o. of Stationg

I, eu-nseugnm - 2

) 2. %“% . &
e ) 3,-®meatu€mmmm .
. e » ' s, Position data read-out antenna

forfutnre - - s )2

. . .So Punctional enphasis of ferret (eriv'edﬁonh:a:-
i ’ ' | ' tions 2 anq 3)
* " 64 natauad-outs'togmatgn 2
' TOTAL -25

Or immediate data

, 1.ee, Vithin 300 miles of & designateq
_ point and vithin the meceeding 2% aays ‘(60 hours

).v it "mﬂdv 'be necessary'

A vehicle-borne nemry_. :

ould be built, say, of magnetie cores, so tha.t randm

access

this king have been dese

MISSILE SYSTEMS Division

u—h’]ﬂz, p 16

and read-in could be emp,
*ibed in KSD 1336 (Rer. 3

loyed. '_Henorles‘ of
).



b, INSTRUMENTATION AND TELEMETERING

e — — e ——————— . v iee

.-.’

Instrumentation of the Pied Piper in the early phases of the prog..

* vehicle requires a telemetering sys_i:.en capable of nox_xitorin_g vehicu:lar

‘ . functions 1n both the booster snd orbital stages in order to guarantee,
88 neairly as Possible, satisfactqry Perfomance of these veh:l.éles. In

. | the event of failure of a vehicle the telemeter wiyy Provide data to

. : . determine the nature of the difficulties.

'For the orbit test vehicle program,
qa}iable or transmitting the specializeq geophysi

L]

degree of qcc'urécy and veréatility i3 required i
- program to furnish design information for the T}

H-Apdx, p 18 .

RSy

the telemeter must be
cal and environmental

- conditions associated with the varied Pied Piper Flignt Program. A hign

a the early phases 'of the

nal vehicle. It is fup-

MISSIE SYSTEMS DIVISION ,SEGRET/ . LOCKHEED Amcaarr CORPORATION
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ther planned, by Jl;dicious locgﬁion_ of ground equipment, and the use

of on~boar§_1 l;ecbrding techniques to ;mvide telemeter information over
the non-orviting flight paths, ant tn the eueutﬁhg&bm.gwma.-
»to the maximun extent p;bs‘si_ble. ' Seperate teleneter:lng equipment in

. both the Rooster and orbiting *exger i prames.

The instrumentation requirements dictate a combination
of telemeteﬂng chamnels, some co'nt:l.r;ums and some commutated. Vibra. .

, efficiency, .

The 1nitial FU/FN systen 18 plaaned on the besis of .

X-7 vehicles as well as 1n modiried rorg in the Lockheed RTV program. = .
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RAPIDITY. Rapid presentation of date by neans of complete
automatic data reduction equipment. i o
By means of the telemetering system de;cribed, information

transmitter. e output of the radio receiver consists of a nusber of

rmqmﬁcy modulated _tc;nes. "Mns 1s also the case vith the. radio tn-
quency carrier used to convey the signal to the ground. The tonu from

The FM/FN system 1s flexible and versatile in the amount
and type of intomat:loq that ciﬁ ’be teianetered end is x:elatively ..

sensitive to atmospheric and man-made 1interference.
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he automatic dnta reduction system permits quick, cccura.tc

processing of large quantities of telemetered data. The frequency modu-

lated data signals on magnetic tape are converted to 2 digital count by
& speetal eIechw!cIeehu& mmmmmm

the more commonly used analog methods which convert the trequency modue.

MQMQMWM niceleetmutcﬂzlmm
uen:m the miommmnmenfmm

: recordedonthemgnctictapetoobtaindigitaldata, whichmthen .

_punched on cards with thc exact tine at vhieh dnta. u-plel were takcn
Because the data signel and the mterence frequency are recordcd on the

' same, magnetic tape, the accuracy of the data rednctian proccu is not

a:rrectcd by variations in the speed of the.magnetic ta.pe transport
ncchanim, and a simple playbcck device can be used.
'n:c gromxd equipuent will cons:l.st in‘itia.lly ot existing

' and precently operat.ed tacilities at Aﬁm 'n:c receivcr sensitivity

(includ.ing preamplifier and uulticoupler) of -100 dbm, ﬂ:c helical

" antenna gain of 18dl;a.nd thcproposed traasnittedpowerct 15 lla.tts
| vill result in -good telemeter siguals up to a tmnsnission rangc &

‘300 miles, which is ad,equate for the SN' Lflight tests. However, for
. later pmeé‘wuich include OV f11ght tests, where 1500 mile trans.

miasion range is required, ccrta:ln noditications of existing sta.tion
cquipment are requined These mdirications include: (1) the use of -
1a.rger, high @ain stcerable, receiving antennas of either the helical

- .

R-Apdx, p 21
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or parabolic type; and (2) the use of tle-in techniques with associat-

gain of 28 ab.
. m;m%mmum-w
| telenetering 1ink for STV flights and OIV flights in terms of the
BY ¥reguency (Telemetry Band) 220 me
. “Receiver RF Band Width 300 ke ol

Receiver Noise Figure (1nclud1ng

Presup and Mticoupler) - o
) Minimm Signal Required at .
' Receiver _ _ o =100 dt.- S ' .
. : S'Nl'lichtl_ . . .L . . )
| o Antenna Gein (Receiver). . 18 »
. T .Ti'a.nsu:l'ttér Fower Ve 15' (k2 dﬁ)
° " _ . Space "Attenuation for 300+ A _
Cmlepw aaa
L Estimated Safety Pacto';' | | .
b2 @ ledb 133db +100 = 27 &
] . O Flignts '.
- 3 Antennn Gain (Bece:lver) . Ba>
SR Tromitied Pver . 50 (7 dbm)
ll-Apdx, p 22
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Space Attenuation for 2000-
mile path . ) 150 ab
zstimted.'.suei:y Factor
M@ s B® -10® £300 D= @

o N ' . The airborne telemetering system planned for the STV
nim;mmnseoramaxsmmgas

channelscuuutatedcnawpoinemabSm m

of approximtely 100 Momtion quantities can be made with this
systen Standard RDB chamnels are contemplated with totc.l RF devia-
. . tionof % 125 ke. Lockheed subcarrier oseillators, modulation

anml:lﬁers ’ and tmnsmitter will be used in conjunction with a Rheen

.- ) * RI-' power mpl:lfier capable of 15 watts power output at 220 me. A
.k Lt uockdiagrmotthesysteuisshmninng LS S , .
- Iockheed eubcarrier oscinators can be used vith a wvide

¢« . . . va.riety ot transducers such as ve.ric‘ble reluctauee pressure, accel-

- eration, cnd vibration pick-ups; stra:ln gages; themocouples,

voltege inputs.

Performance data have shown long-term stability with

. , wide variations in .supply volt ages end environmental conditions which
. ' is the result ot a des:lgn incorporating adequaté d.egenera.tive' reedback,.

amplitude stabilization, careful selection of components, and indepen-

. dence between oscillator a.nd the 1nput circu:lt. Automatic in-flight

calibrat;on checks of the oscillator zerc trequency and sensiti-vity .

e .

- MISSIRE SYSTEMS DIVISION

I . are made to improve accnracy and determine reliabu:lty of data. Band

H-Apdx, p 23 -
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their impedance to the tranmitter. pp deviation of the transmitter
| umi’czmunmnﬁe%mme
VIR vartes the sumeing getn, . |
. The Lockheed trensuitter generates the radio frequency
carrief vhich is tmqli;ncy nodulated by the sub-carrier o,sciuator

- ‘ MISSAE SYSTEMS DrVISION ' wcnmmcoamm
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mission patn of OPproximtely 300 mtles; horever, for the OTV fIiphes

reqniring_ a

1500 mile Path, a power dutput of 50 watts wil) be réquir-

ed. Lockhecd's X-7 Rp Pover amplifier will be useq to supply this |

chonnel airborne teiemeter System described sbove are as
Size S 1300 cu. in.
Veignt ' .

igniticn, burn-ou'l_:_, and aepamt_'ion.

ferret reco

Quring the

An airborne tape Tecorder of the type selected for the
vder vill be used for the OTV flights to record telemeter data
portions of the flight \Jh'en‘_ the vehicle is outside the range

of the md receiving stafions». . Recording time will be determineq by
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- 5. DESTRUCT SysreN |
Reference (2) specifies that a'nechaniu, suitable for the desﬁrﬁct'iqn
dﬁc oystem after 31 h:m ts usetul 1ite, be Mh&

1neated 1n the following, but ﬂ;e di-rr.ere.n'ees betwveen the ARS problem and
6th§xs vill be nenfioned. 4 ) ' .



R G SR, “Q—.M-v .

Several ftems of interest meed to b Specified at this potat as they
. win affect future d:lscﬁssicn. There are differences e:'neeeding 2000° F
and 100 g acceleration during the Te-entry portion of the falling tre.
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' ::'yste-. Since the conditions of maxt are reaaombly uniform until the
l.tnosphere is re-entered, at vhich tige the enviromnt is quite severe,

The oysten mist be shoek-proot vibration—pmor, tanper-proot, and it .
. mst not be subJeet to Premature aciaxat:lon by noise, teupera.tum, or extra-
Reous currents, Moreover, becanse ot the lead time in assembly before

- . . riring, the destruct systen may be requixed to remain inert for a con-

sidenble time befdre h-uneh.i.ng .' ‘ * ‘
'n:e possibility ‘of premture or overriding destmct-by-ruuo signalg
.rron the 8!'ound mst a.lso be considered. Since th:la is a problen cbmon

‘ to other areu in the ARS progran, a unirorn solution wil) probably be .

. derived '1f necessary,
Much dj.scusslon'm take place vith re8pect to the rragnentation

recovered parts b} mtelliseoee ,teent.s. It s beneVed'_ that, ir adequate
’ provision is mde to protect life and Property, the cwnber-intelligehce'

' aspects ca.n be adequahely provided for. -

actuation of the destmct. system. FPuzes would be electrically actuated,
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enough pouer. Both metertals woulf be uged, en? commect=d te peravier

since‘ they hit,gea.k Pover at different temperatures. . In addftion to ,

© Supplying the pover, & bi-metal Semperature ‘mttch, set for « Mgy temp~
erature,' vogld complete the fuze circuit. The bmfflén of" adfquaaer shtedd.
"ing and proper viring design would regu:lre. some care 1n its solution. * -
With electrical units :l'u heerby operation » the poséibility of extranecus

" generated currents must be -ﬁinzed. ' v

Finally, since 1t is planned to vent the LOX and JP-b .tanks after the

take place as long as th?se tanks vere Pressurized, Including ‘ten pounds
of explosives, it is éstiuated that the weight of themocouples, 'svitehes, * )
' leads and support brackets would be about 18 pounds.,:

cing is feirly simple i that the fize may be armed during ‘the boost .

H-fpdx, p 32
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