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RATIONALE FOR SIGINT SATELLITE SYSTEM

The objective of this study is to establish a plan for a SIGINT
satellite system. Execution of the plan would create a SIGINT recon-
naissance force-in-being that would be quickly responsive to changing .
intelligence requirements. To achieve this flex1bility, the plan is

_ built around the follow1ng deveIOpments.

‘1, A multiegroup payload (Project 315) which would allow four of
eight available recelivers to be installed in a flight-ready vehicle
fifteen days before launching.

2. The ability to fly an NRL payload package in place of a multi- ‘
‘group payload with a lead time for such a decision fifty days before e
. launch. '

3. A group -of special secondary paylosads designed $0 standard
interfaces with the basic vehicle.

4 L. A SIGINT Agena vehicle standardized to the point of being‘com-
patible with last minute receiver changes in multi-group and secondary
" payloads and with a quick reaction capavility for a complete payload
. change.

An operationally flexible capability requires standardization
both in payload and vehicle design. Implicit in the vehicle plan 1s & e
-gtandard vehicle interface with both payload packages and a standard set
of mission peculiar components installed in the vehicle. Such an approach
would provide not only the operational quick reaction capabilities that
-are sought, but other benefits associated with standardization; i.e.,
"increased reliability, reduced test time and costs, reduced engineering
downstream and an achievement of lower unit costs once standardization
18 accomplished.

PAYLOAD

The mission advantage of combining the analog and digital capability
. . in one multi-group payload is obvious from both the intelligence and :
economic viewpoints. The combination feature plus the intended thirty-
day orbit life will make the payload much more useful than those now
being developed. Consider that the payloads (either analog or digital)

- being flown late in the current contract will have a twenty-day active
life, then it can Dbe concluded that one multi-group paylcad flying thirty
days will be at least equal to three of the current payloads in intelli-
gence output. In addition to the economic advantages derived from this
combination, it provides an on-orbit system capable of being programmed
in real time, to confirm or deny intelligence collected earlier in a given

A flight. For instance, should either the digital or analog system indicate
" s new and/or unusual emitter on & given flight, the payload can be pro=
grammed for successive intercepts of this emitter. ﬁghze Wa BYEM&N
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The developments on which a multi-group payload-design depend are
believed feasible within the scheduled times as presented (first flight
in December 1964)., The most significant development associated with the
mlti-group payload is the all-band conical splral antenna.

A year ago, the feasmbility of a conlcal spiral antenna was challenged.
However, one has been developed for the frequency range 130 - 650 Mcs, and
it now has a flight proven capability. The proposed development is to exXe
tend the lower limit to 60 Mc and the upper limit to 2000 Mec. To extend
the range to the upper limit poses no problem, and it is considered feasi=
ble to extend the antenna to the lower limit of 60-Mc. Our past antenna
experience should lend credence to the assertlon that this development is
practical in the time proposed.

VEHICLE

The mission objectlve for a quick reaction time and compatibility with
several payloads establishes the requirement for a standard vehlcle/payload
interface and consequently a standard vehicle configuration. 7This is es=-
sentially an extension of the already existing standard Agena D concept.
The present Agena D; since it must be compatible not only with Project 315
but also with numerous other users, is limited in the scope of its con-
figuration. Aside from basic structure aft of station 247, propulsion
gystem, guidance module, etc., which are standard, there is an extensive
list of optional components which along with program peculiar hardware can

“be packaged and installed at the discretion of the using program. -In most

_ instances, this requires special wiring and structure for mounting on a
vehiele to vehicle basis. Under the proposed plan, a single complement of -* -
equipment (optionals and peculiars) will be chosen, designed, and packaged

to obtain, in association with the basic Agena D, a standard 31% vehicle
compatible with the multi-group paylcads. In addition, per DNRO direction,
the vehicle standardization plans have been enlarged to include interw
changeability of the NRL payload package with the multi-group payload.

vCOMMAND & CONTROL SYSTEMS

The number of operating functions assocliated with the multi-group
payload, and the requirements of vehicle standardization dictate a command
system other than the one in use in current 315 vehicles. A digital com-
mand programmer with an adequate number of commands would enable stand-
ardization of hardware infterfaces and also provide the commanding flex1bllity
- required by the payload. The PCU function would then be simplified so that
standard modular units could be used only as required by a specific flight
configuration. Two developed programmers smenable to modification for this
application are under consideration. Extensive development 1s not required
in eilther case; however, an in-house study is now in progress to select the
programmer providing. the most favorable mix of cost and operational capabllity.
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The present 315 vehicles use as many as six tracking, telemetry, and
command antennas, two deploylng mechanisms, and several RF switches. This
situation results from the necessity to meet changing mission requirements
with available special purpose equipment. In addition to requiring a unique
design for each flight, the system does not provide adequate gain. A well-
defined multi-group payload requirement enables the design of a modularized.
antenna system - antennas, switches, deployment mechanism - from which ap=-
propriate selections can be made for any mission. It appears that even the
most stringent requirements can be met by a system of three standardized
antennas and one deployment device. This design will also provide improved
.gain, coverage, religbility, and simpler operation 'in addition to solving
the basic problem of standardized design and system interface.

SATELLITE SYSTEM

g
The standard vehicle and multi-group payload design, coupled with
longer life vehicles, will result in over-all savings in booster, Agena D,

launch and operational costs and, to a lesser degree, command and control
costs,

i

The standard vehicle will eventually reduce vehicle design and engineer=
ing costs, thermal design and analysis, system test time, and the amount of

' operational planning documentation.

The ‘Satellite Control Facilities and 698BK support areas in these facl-
lities are being standardized to support multi-purpose SIGINT data formate

ting. The Ground Dats Handling Equipment ig compatible with minor modifi-
- cations to support all payloads.

SUMMARY

As conceived; the development of the multi-group payload and the

standardized SIGINT Agens will produce an operationally flexible SIGINT
collection force.
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TECHNICAL DESCRIPTION OF VEHICLE WORK EFFORT

..>.-,. 1. PLANNING OBJECTIVES FOR STANDARD SIGINT SATELLITE DEVELOPMENT

| In accordance with the schedules furnished in mességea SAFSS-6-M-00LT;
”ii"?ﬂfzs Feb 63, and,SAFSS-6—M-OO76,'2 Apr 63, the'deVeidpment‘program has been.-,vf;
i;fﬁ;’;i ‘prepared to provide for the flexible employment of'SIéiNT}payloads to.
| B satisfy data collection requirements as follows: . “
’“ 1‘. Provide interim 315 pgyloads for the period March through

. ﬂifDééember 196k. | B
 ???ff3; f 2._ Provide a multi-group 315 payload capable of operating in any

| ~: four of eight frequené§'£ands‘between 59 and 12,400 mc/s by December o

, ;37;96h° i.; B e | e

3. Provide a secondary capabllity of the BIRD DOG type and a

‘;"Jf;tertia;y capability of ﬁhe‘EARPQP type payloads on all 315 flights.™ '@:J'
e hgl?PTovide an interim vehicle capability to allow 315 payload -
;ﬁ'selectiOn to be made 30 days before launch for flighté‘between February
;ziénd December 196k4.

5. Provide a fully stendardized vehicle configuration for the

‘' December 1964 and subsequent operating flights which would allow psyload -
 _ise1ection 15 days prior to launch.
6. Allow choice between 315 or NRL payloads 50 days before launch

i by
- Por flights after December 1964.

¢! % ' II. TECHNICAL SCOPE OF DEVELOPMENT PROGRAM
To insure meeting the above planning objectives, the primary technical ~ =
effort should begin 1 May 1963 and will be integrated in the following |

manners

o1

ﬁ‘

B HE i 4

% G0 B Wi O ; A
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brl. 'Establieh e"vehicle standardization program to produce a

::;{, vehicle configuration which will allow maximum flexibility for employment

‘iﬂuof multi»group and special payload configurations after December 1964

:(Series II) _ | «

: '?2.‘ Eetablish an interim program for vehicle effort to support the -

ghe?limited selectivity payload requirements between February and November

‘el;l96h (Series I). | - »

ﬁ»’ 3. Design and build a multi-group payload utilizing many of the |

.ﬁteipmesent components of the analog and digital payloads for an initial

,;filaunch in December. l96h |

fh;_ Provide three presently deeigned payloads (ID, IA, AND a IIIA)

F_ for an interim capability for March through November 196k,

5.} Provide presently plenned BIRD DOG payloads, plus any edditional
i

6. Supply EARPOP payloads for each flight as dictated by require-

. ‘ments.

’“fIII.V TECHNICAL SCOPE_OF PROJECT 315 VEHICLE DEVELOPMENT
'The Project 315 vehicle development program outlines the effort

'~7<{;T4rEQUir3d to meet the objectives.

1. Interim Vehicle Program to Satisfy Limited Payload Selectivity -

SERIES I).

The limited Series I payload selectivity comprises Vehicle -

L 2318 2319, and 23205 The first choice of payload will be made from three

payload groups: Digita.l end Bird Dog 2 (ID and BDQ) , or Analog IA and

v o ' ‘ Approved for Raloase: 2017/08/21 C05099933 S -
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l ‘i;u‘B1rd Dog 3 (IA end BD3), or Analog ITIA and Bird Dog 3 (IITA and ED3).
| :tThe néxt,mission flight selectlion will be either of twb remaining peyload
' ;;53;f, groups.¥ The third fiight will be with the remaining payload group.
‘lj‘vVéhicle configurations for 2318, 2319, and 2320 include:
S ' 3.8-01A vehicles (Agena D)
2 Analog P/L racks S
1 Digital P/L rack o
3 Aft racks -

“f'Each gft rack includes a three-wing solar array.  The nose is a 30‘degree 
H' cone beanie push- off type. .
:'aﬁéfﬂii‘,' . The vehicle configuration for 2358 1s similar to 2354 in the
‘Tf fcurr¢nt series vehicles and 1t includes:

K3 1 5-01A vehicle
| 1 GFE P/L auxiliary rack

1 Aft rack

; ’,Thé_aft rack includes a three-wing solar array.
' Vehicle configuration for 2359 will includeg
1 S-0lA vehicle | |
.xlfijl;l; 1 GFE P/L suxiliery rack
| ‘ | 1‘69BBK conversion rack
‘ 1 698BK standard aft rack - |
o The 315 standard aft rack includes a twoawing,»two-axie control solar

'Aarray;. Use of a 72" diameter clam shell nose cone is under coneideratibn,"'

Approved for Release: 2017/08/21 005099933
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"i". to incorporate these standard items which will be designed for the

;j*fé‘multi-group payload-capability in'Series IT flights. The coaversion.
‘5 lﬁi*”‘rack for vehicle 2359 may ndt have standard electrical interfaces but

"'fxfzgthe mechanical interfaces will be standard. The forward rack of the

'ff:Agena D will be slightly modified to take the 315 coﬁversien rack.

"’ Vehicle 2359 will constitute a test vehicle for the Series II conversion -

~ rack and a standardized command system. This vehicle will be the first :f

,“f{ SSeries II}°

ﬁ ecannot be accomplished with the limited payload selectivity. The 315

ta’vehiCIe will be a standard vehicle with common Interfaces. Effective on

‘\t

?1'5*"¢fiminus'20 days and for vehicles 2322 and up 8s late as L-15 days.

}f“group payload capability starting with 2321 includes.. -

1 S-0lA vehicle
1 315 standard conversion rack
1 315 standard aft rack

1 315 forward aux. rack (for multi-group payloads only)

is under consideration.

payloa& auxiliary rack A forward auxiliary equipment rack could be

, »g» added to carry 315 eecondary payloads.

Approved for Release 2017/08/21 005099933

" 2. Vehicle Standardization Program for Vehicles 2321 and Subsequent
The multi-groﬁp payload capability will be effective on vehicle"nv

‘y: 232l‘and subsegquent flighte. It will allow operational flexibility which -

: L Vehicle 2321, the selection of the payload can be made as late as launch .!'

The standard SIGINT Agena vehicle configuration for the maltd- R

fl,,The aft rack includes a two-wing solar array. The nose cone configuration

Vehicle configuration for 2360 and up is similar to 2321 except -

d::that an NRL payload -auxiliary rack will be added instead of the multi-group

Gk st Otas o R
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'IV. MAJOR FEATURES OF_THE VEHICLE DEVELOPMENT PLAN

i

Main features of this development plan are those items which will

; provide operational flexibility, incressed relisbility, shorter test

‘ei”.spans, lighter weight vehicle standardization, and economy.

) ‘5 f:équipments) ¢0mmon'to all payIOads. These equipments are required to

R Conversion Rack. This rack interfacing with Agens D at station f.»'

"f"2h7 will house those program peculiar (and certainrAgena D.optional

. 'be present with the vehicle for vehicle systems test and therefore

‘;“75f3 cannot be installed ip the payload equipment racks. The forward face of’

5{‘the conversion rack mates with the multi-purpose payload assembly or

. Vith the NRL payload rack. This single standard design will result in

‘ e reduction in present recurring design costs, simplify handling and

’ﬁp;improve test procedures

2. Standard AFT Rack. This rack will include standardized hard

: f"points,for secondary payloads and provisions for the installation of
:}i;solar auxiliary power‘equipment, batteries, and control gas storage

' fspheres;

P U SERR R '
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S‘ﬁfjﬁlff 4. Vehicle Power System. ' The vehicle power system consists of
" three besic items: (l) primary battery system,"(z) solar errsy system,
' and (3) the power’ conversiOn system " The following improvements in these. L ;i

7:"three basic items are c0nsidered desirable to increase the capability

‘and reliability of the vehicle pover system.

é. Primary Battery System. It appears that higher energy
;{i“f:batteries will be available in sufficient time to support the December | fi ﬁwi ;
J:‘196h.1aunched vehicle. These Type XIV batteries now under development~ 71 B L é
‘%:iby'Prdgram 162 will produce 175 watt hours per pOund'versusvéﬁr current ,;;.‘ - é
;ﬁsoutput of 100 watt hours per pound. This wiil greétly enhance our éf
VGJZCapabilities for longer 1life on orbit. ‘ - --v";i e ;
b. Solar Arr?y System. By utlllzing two-wing arrays rather than ~’f’v | i
lgithe th?gp-wing arrays scheduled for vehicles in the current contract, ' §7
ﬁgia 30-40 pound reéuction of ;h—orbit weight éan be gained. This tWO&Winé : ‘i 5
iifafray'with 2-axes control, keeps‘solar incidence angle normal to solar ;h i
btpanels) thereby reducing thé number of solar panels required. The present * f\ . é’
f“'threeawing array carries up to 30 solar panels, wéights approximateiy | o ?
‘ha;11501p0qnds, and provides automatic tracking around one axis to maintain  ‘~f7f;i. g
 'optimum sun angle; This system results in an area effectivity'éf Log ":éf;:_"*‘ 3
- 60% for all orbit conditions. By using a two wing array ﬁith one éxis. E i
f%f{automatic control and aISeaSOnal‘adjust by real tiﬁe command for the ‘.,ff‘fﬁ’, E%
o ;Ef other axis an area effectivity of 60% to 100% would result. In addition = éf
"'?; t¢ the weight'reduction‘tﬁefe wbuld_be a cost saving in solar cel}s bfv | ;i
' from'$30,000 - $50,000 per vehicle. | . ’ vi{
: _ SRR ' o ' ' 3
e smrh 2 via BYEM’&N
gromee o beil g “?PN
. e , '»"éﬁmg"wmi?’ A S
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c. Power Conversion System. The 28-volt unregulated power is

converted by use of inverters and converters to meet the voltage, frequency,
and accuracy requirements of vehicle equipments. Type IX and Type X DC-DC
converters provide regulated 28-volt power for the velocity meter, flight
controls, horizon sensor electronics, and communications equipment as re-
qgquired. Two Type XII three-phase inverters prdvide power for horizon sensor
motors and forward rack equipment as required.

5. Digital Command Programmer. The command system in use on vehicles

now on contract is composed of the Analog Verlort for 15 Real Time Commands
(RTC), the Fairchild Timer for 24 stored commands (SPC), and the Power Control
Unit (PCU) for matrixing and time delays to meet the requirements for 84 real
time functions and 48 stored program functions. This system requires custom
design for each vehicle, freezes that design and all interfaces five months
prior to flight, and provides no capability to change stored programs in
flight. Even with this custom design, exercise of approximately 50 highly
desirable analog vayload functions is precluded by the 1limited basic capabi-
lity of the gystem.

The multi-group payload will require commanding of approximately
68 functions in 730 variations. This requirement can be met by a digital
command of ten function bits plus appropriate time and machine bits.
The number of RTC and SPC required will depend upon the choice of word
format, and type of memory. One command programmer will meet the require-
ments for all Series IT vehicles. Two developed programmers are under
conglderation. Either the GE delsy line programmer developed for Program

206 or the GEMINT Type XVI programmer developed by IMSC, appropriately

Handie via BYEMAR
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modifiéd, will satisfy the requifements. Selection of a programmer will

~‘l:. be bhased upon an in-house studykof comparative cost and operstional

"+ % capabilities.

6. Clam Shell Nose Cones. The use of 60" and 72" base diameter clam -
'.shéll nose cones for the Series II vehicles is under consideration. .

.- This development is not a firm requirement at this time but preliminaryf':h

. - investigations indicate a possible gain on the order of 60 pounds

. on-orbit weight. The present overall plan could proceed with present

.. * nose cones without the development of this item.

" 'V. TECHNICAL SCOPE OF MULTI-GROUP PAYLOADS |
' ;'1» . The three payloads to provide the interim capability will be
"33.§dent;cal to the present Groups ID, IA, AND IITA. |

‘-”;1~i2;jg?he Multi-Gfogp payload will consist of the following gommoﬂlitems§v
‘ - ‘a. Antenna System for 60-12, 400 me/s e

L

‘b. -Payload structure

.d. Digital Dafa Handling Components
" e. Analog Data Handling Components
 j;f. Payload Conﬁrol Unit
3; The flexibility will be achieved by pfovidiné-modularized, sﬁlid
- a. 59-130 me/s |
b 130-290 me/s j»":" : : 3 - R
‘;”ca - 290-650 me/s - R
. 4. 650-1050 me/s

o Sroner Comtral Systey

T . il . '

Approved for ReIeg§§i 201 7/08/21 C05099933
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7 e, 1050-2100 me/s
S f. 2100-4200 me/s
g. 1200-8200 me/s

h. 8200-12,400 me/s

.- Plug-in Receiver Control Units associated with each Radio Frequency Unit =
* "flfwould be . provided to accommodate their individual characteristics (SWeep

.. rate, band width, etc).

..V MAJOR FEATURES OF THE MULTI-GROUP PAYLOAD

1. A common antenna system'will be provided for the entire frequency'

. ff_range of the payload A double-four arm conical epiral antenna will be-

f%idesigned and built which will ofer 59~2100 mc/s and the upper three

‘»tf[cigbands will be handled by a combinatlon of a smaller spiral and horns (if

géfrequired) if a combination of only the lower five bands were flown,
.'"f;;only the large spiral would be required.

- ‘23 By use of a standard solid state local oscillator and varactor
??;@pltipliers the modules,for the Radio Frequency Units of, at least;

_g:bande 1-6 would be almost identical with the resultant increase in

o f‘_reliability a8 well as flexibility. If this technique cannot be extended

- .7 to bands 7 and 8 the presently developed Backward Wave Oscillators willx

_ 3. Micro-minature techniqpes will be applies to the data handling .

«x\-‘” i -

" and control subfsystems to insure reliability and achieve major weight
'4'reductionn
k Redundant sub-assembliee will be used in all areas where reliability

' analyses indicate. it is desirable

et
. 4

SRR Ejﬁdt:udekiffii‘f;" R
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2318 M&I - - ‘ i oo 250
6 VAFB g A
> | - elim — - 7 o ’ Tt LAUNCH >
E% 2319 8 ngineering .| Fabricationff g Tl..lQDays & . 3
H : . g Systems TesY - 5
g " “Prelim Des -3 - LAFRY . 5
& ' : A ‘ngineering r i N v 2
g 2359. ' ‘ {Fzbrication - 50 DaveD e
& S M& I PRINES 2
@ : . ) . ) =] * ®
@ ‘ .. 2% ‘:, s."I‘esL,‘rﬁ“,}__..‘l_\‘Eg 8
N 2320 @Sngineering l " »®x ’ N
3 - : ‘ Fabrication | vL; c 3
2 . M & I}+2 Days . S
© . o> ,Test 2
g : 1im.D [ R e 7 vY 8
Q ' ; Prelim.Des - .
Y 232 & Romts e l B &
e ‘@ngineering - ¥*
- : —! Fabrication o
M & 1J50 Days
- T ms_'f_ejsﬁl_
V ] VAFBIG
i 47
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PROJECT 315

Punding Requirements {in Millions)

PROPOSED NEW EFFORT FY63 FYEh FY65 PYES FY6T
VEHICLE «59 1:&.'{5 11.8 9,72 8.03
FAYLOAD 4 ' 2,16 22.6 8.1 12.79 T2.54 g
ON CONTRACT ) 2
mgzm ﬁgﬁ ~;§ ‘ - § %
PATLOAD 20.0 I, @
SUPPORT {TOTAL PROGRAM) E §
3 S
AGENA D" 8.4 9.1 9.1 9.1 9.10 N
BOOSTER . 4,50 5454 9+57 5. 97 557 0
TAGICH 5.5 8,12 8.12 8.12 8,12 @
C &l _ 10.9 25,65 35,8 3.6 %55 o
THO DACKUP FLIGHTS 2.96 _20.51 &
TOPAL 63,03 101.62 108.8¢ 79.90 78.66
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. CPFF $x10°

S

i;3 )

‘Vehide o

- Payioai

AGE

g

’1sttems Test &
.~ Launch Qperatiqns

Program Total

© GaC
. (Vﬁhicle Only)

P

‘taﬁ iﬁh L

S o ' LR

RE &D S Recurring

Development ] L T
for System Development for Fab & Assy Sys Test &

" Improvement Standardization _to CART Launch Ops Total

s 1 sz o ses

a0 T o e 2,763

1,650 367 . 1,333 3,35

" BASED ON 1 MAY 63 GO-AHEAD

1PRIM3 CONTRACT COSTS ADDITIONS TO CURRENT CONTRACT

LIRS S

T

 £66660500 1Z/B0/LL0Z 9seafRY doj panouddy , v o wiih i L T e e

40




£€6660500 12/80/. 10T :9ses|9y o} panoiddy

MANPOWER’

1. VEHICIE DESIGN

: SS/A - 2318/2%58 . Space Allocation
Initiate Thermal Analysis
Initiate Stress Analysis
Pre-FAMSCO Work Anal.& Plan.
Design Clam Shell Nose Cone,T2"

8S/B - Start Pressurization Sys. Anal.
Pre.FAMSCO Work Anal & FPlan.

“Pyro Dev, for Clam Shell NoseConeSep.

$S/C - Start Pur. Load Anal. 2318/2358
Begin Elect. Sys. Anal. : A
Start 2@ Wing Solar Array Dev.

Pre-FAMSCO Work Anal. & Plan.

”ﬂ¢rSS/D - Begin Prelim. G & C Analysis
*.. . Dev. Ascent Sequence Criteria
- Prelim. Attitude Control Study
Pre-FAMSCO Work Anal. & Plan.

7f?£;¢i&'C~ Coordination

Prelim. Instrumentation Study‘
-~ Start Command & Prog. Design.
- Start Antenna Design
Pre-FAMSCO Work Anal. & Plan.

2. SYSTEMS INTEGRATION:

3, COORDINATION & CONTROL:
L. MATERTALS-LONG LEAD PROCUREMENT:

iIOTAL-

" VEHICLE COST

$312

FY - 1963 PR . we
L 'R&D " " RECURRING TOTAL
Basic Dev. for Dev. to Procure  Systems Test, e
System Impr. Standardize and Fab  Launch, Ops. :
: Man. Cost - Man Cost Cost Cost - Cost
_ Months $1000 Months $1000  $1000 - $1000 $1000
8 21.7 C ey .
-2 5h .,
-2 5.4 A -
b - 10.9 B
SR - 1h 36.9 . -
1 2.7 - 2
s 12 31.Lk - g
R =Y
L 10.9 ' ?
b 10.9 | 8
L - 10.9 8 N
6 16.3 _§,
2, 504 . %
2. Salt 8
S : 8
1 2.7
"2 5.4
1 2.7
1 2.7 i o
9 24,8 2 5.4
1 2.7, |
e T 68 e
: _37#’, $IBS”6‘ BET‘ $121 0 ‘




VEHICIE COST (CONT'D)
- 1963 )
R&D RECURRING TOTAL '
Basic Dev. for Dev. to Procure  Systems Test,
System Impr. Standardize and Fab Launch, Ops.

- - S g Man Cost Man - Cost Cost Cost Cost
MATERTALS - LONG LEAD PROCUREMENT Months $1000 _Months $1ooo $1000 - $1000 $1000 ‘
1. Clam Shell Nose Cone Separation Thrusters . o F "( 8 3.1 o 10.9 _
2. Clam Shell Nose Cone Pyro Linear Charge . s - . S IR

é’ o & Detonators 5.2 . 5.2 . é’
S 3. Clam Shell Nose Cone Beryllium 10.k4 10.% 5.
& L4, Clam Shell Nose Cone Structural : - S
R Rings 72" Dia. (2) 3.k S3h o8
§ 5. Clam Shell Nose Cone Structural , §
8 Rings 60" Dia. (&) 3.1 3.1 .8
» 6. Solar Cells (2358) : 90.8 - 90.8 >
2 7. Peculiar Equip. Inverters 13.0 13.0 2
S 8. Secondary Battery Type VII (&) 19.5 L 19.5 8
N 9, Primary Battery Type 1C (&) .- 18.2, ST 18.2 N
g‘ 10.50lar Torque Drive Motors = 3.9 .- RS 3.9 §
2 1l.Inverters Type XII (h) ) 31.1 P 31.1 =3
QS : : : 129.3 . fo P« 129.3 8§
@ TO‘I‘AL S : N  $26.8 $312. B $338.8 @
5. C&C STUDIES.« ' : ' ’ A .
© T 1., Antenna 5 13.6 i 13.6
2. C&C Systems 6 16.4 ’ GEE 16.4
Development : " bR
1. Command Programmer - . B 4o.8
2. Cmd Prog Mfg Checkout Console ’ N 5.4
Material ‘ . - o _
1. Command Programmer o ’ : L ST 19.5
. - 00,
. . Q& -

17
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N o

Program Costs by Méjor Functional Aréas (Continued)v

FY-1964 o o ’ ‘ FY-1965
Devel. . . Devel. L.
for Sys. Devel.for Fab & Assy OSys.Test & for Sys. Dewl.for Fab & Assy Sys.Test & :
Improve. Standard. to CART Launch Ops Total Improve. Standard to CART Launch Ops Total .

Vehicle 1,280 2,532 . 5,657 150 9,619 - . 922 7,02 200 8,146

ﬂPaylda& 5,90 - 6,160 10,846 101 22,597 1,870

3,053 12,627 485 18,035

.

" AGE -y"f'7_7' ar5 R "l oo i,hoblii”' 50 2125 Lo 200 500 .15 . 850

' Sys.Test & - _ . , » CoL
Launch Ops 1,000 1,000 2,800 2,800

Totel Program 7,045 9,092 15,355 1,301 35,341 1,870 b,175 20,151 3,635 29,831

cac . 30 . 80 40 100 5,900 50 2,500 400" 3;k00

' ££6660500 12/80/210T :9SESlRY 10} paroiddy .

. .
- . s .
i,
. N
K .
H .
~- ' . »
N
e
- . - :
] L .
- - =
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¢t

Vehicle-
Payload
" AGE ‘

- Sys.Test & °

Launch Ops

Total

Program

- C&C

-

Program Costs by Major Funcfional Areas (Cont_'inued) v

, - FY-1966
R&D Recurring

R&D

FY-1967
Recurring

Fab & Assy Sys. Test &
to CART Launch Ops Total

Fab & Assy Sys-.- Test &

to CART Launch Ops Total

30 6,500 200 6,530

3,050 9k00 350 12,790

00 .. 285 380

2,800 2,800

2,620

5,200 150 _5,550_":"

9370 350 1z,3%0
R AR

2,300 2,300

3,070 115,800 3,655 22,500
2,500 300 - 2,800

2,620

<o Hamils via BYEMAY-

3,175 20,365

2,500 . 300 - 2,800

. <
R PR
D

ke

., 5.

Py .

. “
R .
Lom T e

R £ "/-qn-um é‘"
Portrt 7 i

£€6660500 1Z/80/. 10T ‘eseajey o) paroiddy
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. ‘ Program Costs 'by Major Functional Areas (Contin‘ued)

£6660500 12/80/L10T :9ses|9y o} panoiddy

L)

iad

- FY-1968 B TR S VU e S S I
"R&D Recurring k S ' : : o v B

Fab & Assy BSys. Test & .
to CART - TLaunch Ops Total

Vehicle 5200 150 5,350 - . |
CAGE oot as 3 e

Sys. Test & . R |
Launch Ops : o 2,300 2,300

Program : ‘ ‘ '
Total 2,620 14,570 3,175 20,365

ce T 2,500 300 2,800

v | HE?’ 3" !9 y;a BYFM‘W

S frrchs P
_Qz f;f s

e

et

. £66660500 12/80/L 10T 9sesloy 10y paroxddy . 1
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PAYLOAD, VEHICLES 2318, 2319, 2320, SERIES I -
. | FY-63 o FY-64 __FY-65
~ ‘Systems Systems " Systems Systems
RN Improve- Standard- Fab & Sys.Test Improve- Standard- Fab & Sys. Test Fab & Sys.Test
' ment ization Assy Launcthps Total ment ization Assy TLaunch/Ops Total Assy Launcthps :
Bird Dog I - 187 _ 187‘
Bird Dog IT - . 115 15 - 248 248 - o
1-A o 210 210 IR 450 450 s
S1-p 210 210 . L50 - k50 E
§’:‘—Amp'e‘x 100 100 | g
- | | 2
% 3pares - 390 390 %
5. | 3
J3upplemental ] . 2
8 Payload = 171 171 906 550 1,456 2
SPayload - , » o DR g
3 _Depa.rtment ' = T 26 ko 92 158 88 - 8
Total (incl fee) 18, o 682 866 1025 2547 101 3673 88
Multi-Group 1312 - 246 339 1897 Mu65 6160 8299 0 1892k
$ 6160 $ 10846 100 $ 22597 -

$ 1496 $ 246 $ 1021

0 $2163 $ 5490

B mg;zvgmm

Cm I Sybfhm

24



o i s S T Cai i . A m
PAYLOAD, SERIES II . R
. VEHICLES. 2521 & ON o
g FY - 1963 ~ V FY - 1964
| R_AND D RECURRING RAND D - - RECURRING
Devel.For f Devel.For | Fab & Sys.Test Devel.For | Devel.For [Fab & Sys.Test |
System Standard- | Assy. & Launch System Standard- |Assy. & Launch
Improve. ization to Cart | Ops. TOTAL Improve. ization to Cart  |Ops i TOTAL
_ Multi-Group P/L 980 980 800 4200 3000 " | 8000
g Classiffer 38 38 400 100 200 7% )
2 All Band Ant. 100 100 100 300 '4 48
g cpmE 20 20 270 675 2
¢ p/L c/o 300 ' 200 58)
N RMIE II 155 305’ 460 315 695 108
§ Ampex T | 70 '%)
E' Couplers & R : é
5 Converter g 12‘0 1‘%)
§ Prod. Impr. - .| . 250 , 2%
" Adv. Develop. 72. 48 147 1595 475
Supp. B/L g 880 286
Spares - | | | | 1735
P/L Dpt.Manpwr. ~ . 15 9 22 3k 115 89
| - 1190 - 216 314 1767 1059 " 5600 T5hs5
Fee 122 30 25 = . 130 _ho6 _560 754
1312 . 6 339 | k65 6160 - 8299

9T




y 5?3, % s e e T
. raxioad
F Y - 1 965 _' ? DR S S 19 6 6

R_AD D RECURRING R AND D RECURRING

£

Devel. For Devel. For Fab. & Sys.Test Devel. For Devel. For Fab. & Sys. Test
System Standard-  Assy. & Launch TOPAL  System Standard-  Assy. & Launch  TOTAL
' ~ Improve. ization to Cart Ops Improve. ization to Cart  Ops.
Multi ~Group P/L 1600 L300. 5900 3500 3500

Classifie& - T T 100 200 - 300

E
L~
£

7

T s2s . 160 &7 35 . 305
D/L c/o . | 300 360 - 660 | 360 “ ~ 360

19y Joj panoiddy
E?a

9
[y
[}

1375 1375 | 1250 1250

g
g
H

o | 1L0 | s f 175

Bl
9
]
[
]
3]
&

v . _ 300 300 - P 300 300
Slonverter ‘ S N B T e T
§ﬁUL Impr.. . 250 - . T .. 250 250 e Sl e 250

60500 12/80/2 10C :25e3)
££6660500 12/80/. 10T :9se3j9Y 10} panoiddy

Adv. beveiqgg‘1  1000, L 1200 2200 2000 oo }_‘5ob~* L zsool
SPareﬁA } - _"‘a sf;nf5.ff.*iéAf‘;;f§1°95; DR x1095"_v S 1345 ;ff_‘ 1345
P/LDptMenper.  7h 150 29 . 353 106 13 w0 w8 ey

(SN

[N

; 1100 2775 1k79 353 16307 276
Fee - 170 28 18 35 1631 2716

N
i

© . 8545 - 318 11588
5. 855 32 - . 1163

- 1810 3053 12627 388 17938 B3040 so . 9hoo B 12@0

o 3&5 e

Aty

£

Le




- 1967

Multi-Group P/L
Classifie |

All Band. Ant.

mpex II

Couplers &
Converter

A, Lo,

e
A

Supp. P/ L"

996@60906'13/80/&03 ‘oseaiey] 10}

Spares

B & D

Prod. Tnmpr. - . 250 .

Adv Develop. ‘ 2000 - .

P/L Dpt Menpwr. . 132, :.

RECURRING

3375

375

e

36ov1

1200

15
- 300

.
1345

. 388 -

SYS. TEST

)

TOTAL,

3375

CPAYLOAD .

- 1968

. RECURRING .

"R & D

ST

175

300 .

250

2500

500

1345

319 839

_ 250,43(

" 2000-.

130

33715

375

1200

175
300

_SYS. TEST

315
. 360 -
1goo'ff‘
175
300

. 250 -

2500

‘500 . s

il

| £66660500 12/80/.10¢ 9sES[RY o} paroiddy

T ass

319 839

o - : 2382 .
’Fee‘ ‘ 3 238

8518

- 852

319 11219

31 1121

2382
238

319 11219

31 , 1121

2620

9310

2620

9370

350 12340

}! | 1{* i R""FMAN

49
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