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From: K Director, Program C
To: Director, National Reconnaissance Office
Subj: Program C 7107 Budgetary Status; information concerning

Encl: (1) Revisions in Mission 7107, Budgetary and Technical

1. On 26 October 1970, Program C présented‘to staff members of
the NRO a briefing on POPPY mission 7107 status:, including
budget deficits, and a proposal for the R&D payload associated

with this m1551on

2. In accordance with your request, this presentation has been
reduced to writing, and is forwarded as enclosure (1).

F. J.HERLFINGER, II
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Subj: Revisions in Mission 7107, Budgetary and Technical
Ref: (a) Director Program C ltr to DRNO of 4 May 70,

(b) Director Program C proposal to Dir. NRO of 17
Aug 70, BYE-66387-70
(c) Director Program C Memo to DNRO of 27 Oct 70,
BYE-66442-70
Encl: (1) Reproduction of sixteen (16) Viewgraphs used at

26 Oct 70 briefing

(2) Briefing Hand-Out (Table #1) at 26 Oct 70 NRO
briefing

(3) Table A, Last four months of FY-70 7106 & 7107

1. Background:

The major emphasis of the Briefing given to the National
Reconnaissance Office Staff by a Program C briefing team on
26 October were;

a. The technical aspects of the R&D spacecraft proposed
for Mission 7107, to extend the ocean surveillance capabilit

b. The changes in the architecture of Mission 7107 and in
particular, those changes which would enhance the operational
capability of Mission 7107 against the Ocean Surveillance
regquirements.

¢. The general cost revisions for FY-71 NRL Budgetary
estimates provided in reference (a).

The paper of reference (c) is in answer to the informal questions
of the NRO Comptroller dated 14 .Sep 70, which relates to some

of the material given in this briefing. These related areas

will be identified in this paper for clarity. In order that

each of the major parts of the briefing of 26 Oct may receive
adequate supporting documentation they will be treated in the
same sequence used in the briefing and in the same depth of
discussion. The briefing was given in order to focus on the
most important Mission-Impacting items evident to the Program C
Team at this critical point in the mission execution schedule.
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2. Technical Aspects of the R&D spacecraft:
4
Chart #1 of enclosure (1) summarizes some information on the
ocean surveillance requirements stated in reference (b). It
illustrates the fact that rather routine combinations of weighting
factors cause the ocean surveillance requirement to become more
stringent that the USIB regquirement, and th ine regulrement
is for location to an accuracy of less than and a reporting
time of less than With the augmentation to the POPPY
sites of the SEL Systems 86 r the reporting time require-
ment will be achieved. The routine accuracy and -the
highest priority accuracy is achieved by'the existing POPPY
system over most of the 3500N.M. horizon to horizon swath width
for those intercepts lasting approximatel ‘or longer.

The second chart, #2 of enclosure (1), lists the radars in
two categories. The distinction was made between the radar which
a ship routinely must use for maintaining a defensive alert
toward hostile ships and planes and those radars which are used
in battle conditions. While individual radars might operate in
both categories such as the weighting of collection
priority should -first be against the primary radar and supple-
mented by the secondary radar. The current POPPY system collects
and locates almost all of the Primary and Secondary radars. For
example, the first shipborne targets the system operated against,

rulgﬁﬂ:bL;uﬂﬁLJ&ﬂxijig; both are
[ The emission control

exercised on these radars prevents their use in the tracking role

_that has been so successful operationally against Primary surface

The R&D spacecraft is a first step in meeting

the Navy Ocean Surveillance requirement for locating ships to
better than 10N.M. accuracy, with a‘ keporting
time, to a 95.4% or greater probability of intercept. The R&D
spacecraft is to be implemented ‘to develop a intercept

l |

The next chart #4 of enclosure (1) shows the pictorial
representation of the different approaches. The top part of the
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h 's the intercept circles of the POPPY and the
systems. .

The Chart at the bottom shows the accuracy of location as
a function of the distance off the orbit track. Tho\
system meets the accuracy requirements over most of the
intercept area except fo 23 close to the flight line.

This is the area where a system supplements the locati
capabilitvy of the POPPY svstem The location rcanahilitu Af o

qoes not meet the ocean surveillance accuracy requ1rement over a

S ide swath width. This is where the super he
system is evident.

The next chart #6, of enclosure (1), shows the specific band
and design goals for the Mission 7107 R&D Spacecraft, which need
to be tested in order that it may be

3. Changes to Mission 7107:

The next chart #7, of enclosure (1) highlights both planned
and proposed features of the Ocean Surveillance augmentation

effort.
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Chart #8 of enclosure (1) lists specific changes proposed
for Mission 7107. Some of these changcs are directly applicable
in support of Ocean Surveillance. The X-Band Comb-Filter consists
of 20 contiguous filters, each with a 20 MHz band width. A
separate command is required for each filter. This feature
provides a means to de-clutter x-band. coverage in all of
the primary spacecraft in L-Band, S-Band, C-Band and X-Band
allows geopositioning in the frequency bands of the major ship
radars so that the Total Weapon-System can be simultaneously
intercepted by Mission 7107. The upper band edge of the Band #8
filter to be used in the 7107A & B spacecraft is being raised 40,
MHz to match the frequency of the[::f::::] emitter and provide
in this AWthe ability to intercept this emitter in
one collection band.

The proposed frequency coverage for the ELINT systems of
Mission 7107 are shown in the Chart #9 of enclosure (1).

4. Cost Revisions to reference (a) :

The cost details for the Mission 7107 budget revision are
shown in enclosure (2) and are prov1ded with the following
additional clarification: . :

Column #1 7106 Failure Analysis:

‘The differences are shown by line item, between what
had been estimated in reference (a) for Missien 7106 during the
last four months of FY-70, and what was actually experienced.
The increased expenditure on 7106 was a direct result of the
failure analysis of 7106 requiring more resources than had been
estimated. Enclosure (3) shows, by line item, how the funds
were actually expended between Mission 7106 and 7107 during this
last four month period 6f FY-70. The previous estimate, of ‘
reference (a), is also listed for convenience. Note the dif-
ference between 7106-experienced and 7106-estimates is shown in
Column #1 of enclosure (2). There are several significant
differences: .

Items I-G and II-C: NRL SALARIES & OVERHEAD, shows
a large re-distribution toward 7106, from 7107, reflecting the
heavier sustained burden imposed by the failure analysis on the
distribution of NRL personnel effort. All of the other increases
in the 7106 area (I-E, -H, II-A, -D and III-A) represent purchase
of additional test equlpment comoonentq, materials and environ-
. mental tests associated with the 7106 failure analysis.

M | Page 4/0f /4

HANDLE VIA BYEMAN CONTROL SYSTEM CopyJLordz

mp'\]a T N BV?W‘!'AN i //\ B e

QOWTROAN T8I CNLY ’ V. (X RN

Approved for Release: 2024/06/12 C05026166



C0502 6_1 6 6 i _— Approved for Release: 2024/06/12 C05026166 . . N B W AR i
L : : : PRANLL o YIA B TENAN Y yqu DR

v , ‘ et CONTHS. SYSTEM QNLY

HANDLL VlA BYEMAN CONTROL SYSTEM

: Ttem I-D CONTROL SYSTEMS, representes components for
the 7107 command system. Since the 7106 command system was under
investigation, many procurements for command system components
for Mission 7107 were necessarily delayed. The remainder of the
redistribution in 7107 (Items I-A, -B, -H, II-D and Carryover)
are further reflection of the fact that the people at NRL were
heavily committed on 7106 and were not able to work on 7107 at
the speed and intensity estimated in reference (a).

Column #2 PRICE ESCALATION: : :

Figures listed in this column of' enclosure (2) show the
difference between what the line items had been estimated to cost
and what they actually cost. -Some outstanding examples of these
increases are: : :

Command Receivers - up 64%
Gravity Gradient Dampers - up 54%
Batteries - up-54%

These high percentage increases are quite common in the
aerospace industry where the escalation seems to be even worse
than in other sectors of the‘reconomy. The Program C technical
team could not evaluate the magnitude of this price escalation
until the last few months when they started to "test the market
place” in depth.

Column #3 RECOMMENDED REDUNDANCY :

‘After completing the 7106 failure analysis, Program C
recommends that the redundancy and redesign be included in the
command system, power supply, ELINT systems and in other critical
areas of the system dealgn so as to attempt to preclude the same
type of failures which have occured in Mission 7106. The $45K °
item in Item I-G is for per-diem labor from the NRL Engineering
Services Division to assist the regular POPPY Team-in implementing
these improvements in redundancy into-the systems of Mission 7107.

Column #4 INCREASED OPERATIONAL REQUIREMENTS:

This column of enclosure (2) .requires further explanation
and therefore several additional viewgraphs were developed for
that purpose for the 26 October NRO briefing and are provided as
Charts #10 & 11 of enclosure (1).
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I. PAYLOAD:
A. Electronic Equipment.

This item is detailed in éhértn#iOJOf enclosure (1) into the
following four separate . categories: -

(1) Band EXtensioN..e.eeeeses [ $220K

These costs are being experienced *in order to
complete the . frequency coverage for. Mission 7107 from 154 Mhz
to 18.0 GHz by the addition of three (3):General Search (non-
geoposition capable) bands from 10.5 to 12.5 GHz, from 15.1 to
16.0 GHz and from 16.0 to 17.0 GHz. Each of these collection
systems embraces a widexr RF spectrum than have been incorporated
in this part of the Spectrum before; thus requiring considerable
development effort and time. These three bands have the lowest
priority in the procurement of ELINT components for Mission 7107
and therefore tenatively included on the basis of being available
for inclusion in the spacecraft testing and production schedule.

(2) Measurement ImprovementsS........ $155K

These costs are invisioned to provide the improve-
ments in the spacecraft ELINT Systems in: support of greater
calibration uniformity in the ‘of
Mission 7107. This is to be accomplished by use Of 1mproved

Another area of payloas improvement planned for
Mission 7107 is in the area of utilizing greater Frequency
resolution in the collection systems between 9,200 and 9,400
MHz (X-Band) in the 7107 A & B spacecraft. This innovation has
great potential for reduction of the data density down to a
manageable amount in this very dense part of the radar spectrum.
This is achieved by using a series of vary narrow (20 MHZ)
contiguous filters with complete command flexibility, both to
eliminate undesired signals and to select the most important
signals from the background. Note that this last item was
included in reference (c).
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(3) K, Band Geopositioning............. e $40K

This improvement in the Mission 7107 operational
capability is in direct response to a request by both the NSA
and the NRO staff in support of the | It merely
adds one additional collection system to the K; Band coverage
approved for reference. (a). This new band is a spare from
Mission 7106 and does not require development, only a slight
adjustment of the pass band characteristic so that it will

to 15.1 CGHz and be flown in 7107 C*& D. Thus the

or geopositioning coverage in Ky band will cover not

only the 14.5 to 14.9 GHz region proposed in reference (a) but
will be extended to include the 14.8 to 15.1 GHz region also.

(4) Ranging SYSteM...eeeeeeecoeccasssscnnsonos $80K

The most important error source resulting from the
use of the present ephemeris data is the calculation h
linear distance between the spacecraft for use in theff:tﬁ
location technimne This expenditure is for an electronic
ranging system which will accurately and
directly measure this distance and thus eliminate this presently
significant error source. :

B. Control Systems.
(1) Enlarged command SYSteM.....eeeceeseaessss945.K

A much expanded command system is needed to
operate the 7107 spacecraft because of additions such as the
third transmitter, greater tasking flexibility on the parametric
measurement options, and increased redundancy. This cost of
$45K is essentially to double the number of commands from 80 to
160 discrete commands for each of the spacecraft of Mission 7107.

C. NRL
(1) Salaries & Overhead. .. cceeeeeeeneeeonnases $44.5K

Once again this is the cost of Per Diem labor in
the NRL Engineering Services Division to assist the permanent
POPPY team in providing some parts of the improved systems
described in Column #4.
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IT. GROUND STATION:
This item. is detailed inizﬁgrt_#ll‘of enclosure (1) into the
following categories T 7 :

A. Electronics.
(1) OC AnalySiS..eeeeeeeeoceenoesannasscoannsness $126K

This item is in direct response to the operational
requirement to screen each magnetic tape at the collection site
prior to selecting certain ones for forwarding back to NSA for
further analysis. It.is imperative that all sites make their
measurements alike and with the same resolution. Therefore a
New-Quality Control (QC) Analysis complex has been under prep-
aration NRL. The prototype of this complex has been shipped
to for further evaluation and operational shake-down
prior to finalizing the design and documentation. These.funds

jj:e_nemu_]:&dio__undaLLtbLDLcomolex at each of the [;‘
vy ot the

will utilize the majori

iquipnment now on hand with several small units to be produced

at the NRL Electronic Model shops and some repackaging to
streamline the operation of these system and eliminate cabling
changes during their useage.

(2) System Calibration....... e, $25K
These costs are directed toward the improvement in
the measurement and calibration of the in each of the
receiver channels prior to data collec . er tO improve

the geopositioning accuracy it is essential that the instrumental
error be determined accurately and independant of the site noise
environment; such a technlque is provided by this improved
calibration systemn.

B. Antenna.
(1) System Calibration........................$20K
This improvement will permit test 31gnals to be fed .
into the system via radiation from a small remote test antenna.
Thus the calibration data will include the effects of the receiving

antennas as well as the other system components.

C. NRL Salaries and Overhead.
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(1) Per-Diem labor...... e e s eseee s e e . .$30K
This labor charge is directly applicable to the NRL
Engineering Services Division for assistance to the permanent
POPPY Team in providing the labor to implement the improvements
in the ground station electronic systems.

D. A--TO-D Systems.

(l) A/DDS-....-....J.--‘ --------- $l40o6K

This item is one that relates to referenc d

is necessary for the operational implementation of the

site as a POPPY collection site. No A/DDS system was
installed nor programed for the site at| =~ |so there is.none
available for { The omission of the A/DDS was an
oversite in retrerence (b)), the paper which proposed the "Augmen-
tation of Prooram C for Ocean Surveillance". The procurement of
the 7A/DDS should proceed in FY-71 so as to be
available to expedite the development of the advanced Priority
or Perishable Date-Extractor (PDE). :

(2) Devélopment of Advanced PDE with PRF
SelectiON.ieeessesees D ees..5185.0K

This item also was given in reference (c) as an item
for the augmentation of Program C in support of Ocean Surveillance
The original PDE 1is capable of selecting the data from one :
specific spacecraft collection-band and makes it available to
the computer for analysis. The development of this advanced PDE
with PRF selection is required in order to select certain emitter
families within the specific spacecraft-collection band to be
further sorted so that the computer will be relieved of the time
consuming PRF selection. This instrument will for the most part
be schematically ahead of the Analog to Digital Data System
(A/DDS) but with many diverse interfaces with it. It is recom--
mended that the development of this instrument be undertaken on
a priority basis and that it be accompanied with the A/DDS
production~foﬂ . The PDE proposed in reference (b)
will not become obsolescent by this device, just enhanced by the
capability for performance.of]|
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ITT SERVICES:
B. Computer Sexrvices.
(1) EphemeXis (NWL) cueeeeeoroenoenoeeneneenns .$65K

Continuing analytical investigations in the general
area of ephemeris data utilization has led to several potentially
significant improvements in the accuracy of emitter location by

\ \method These investigations, being:carried out by
highly competent and. experienced personnel at the Naval Weapons
Lab., require an additional $65K to carry out the next phase.

Generallv., the technicue by

Column #5 BASIC 7107 COST INCREASE:
Shown in{enclqsure-izj is the sum total .of Columns 2, 3,
and 4 and as such represents the basic 7107 cost increase.

Column #6 ORIGINAL ESTIMATE 7107 (16 Month period):

This is the sum of the last 4 months of FY-70 plus the
12 months of FY-71 as originally estimated in reference (a).
Therefore adding Column #5.to Column #6 results in Column #7
which-is the new estimate (without the R&D spacecraft) for Mission
7107 in the 16 month period. :

Column #8 R&D PAYLOAD:

This deals with the cost of the R&D payload that has
been previously discussed in_this paper and further amplified in

reference (c). @nggs_;gggné_;3jof enclosure (1) were developed
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to show greater detail on the individual line items of Column
#8. Referring to‘Chart #12

[

I. PAYLOAD:
A. Electronic Equipment.
(1) Downward LoOOKing DF..ceecececooness e ee ..$255.K

. This is the estimated cost of the receivers,
ter processing equipment associated with the

This is the cost of refurbishing spare components
from Mission 7105 and 7106. These units are included in the
R&D spacecraft for the purpose of supplementing the standard
[::::Eapability of the primary Ocean Surveillance collection of
Mission 7107.

(3) S-Band Comb-~Filter.....eoeeee.. cesereanesesS75.K

characteristics. The S-Band Comb Filter will provide another
identifying parameter (Radio Frequency) as ‘a substitute for the
Scan characteristic as a sorting criteria.

' (4) Hi-Accuracy Attitude Sensing..............$170.K

The need for high accuracy attitude sensing for a
spacecraft doing any tvpe of DF location is obvious. The
approach to be used here to sense YAW and PITCH is unique and
potentially very accurate. It relies on reflecting a light
beam off the 7107D spacecraft which is several hundred miles
away from the R&D Spaceécraft, and is always precisely "on the
flight line".

(5) Basic TM/DL DAt@.eeveceeecsaccscscanoans ..$205.K
This is all of the standard electronic systems

required on an operational POPPY spacecraft such as transmitters,
telemetry, encoders, sensors and memories, etc.
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B. Stablization Systems. . _
(1) Hi-Accuracy Attitude ControlsS....eeceoee.. $265.K

This is a Reaction Wheel system which has an infrared-
horizon sensor attached to it. The IR sensor detects pitch errors
and feeds this error signal through a speed control circuit in
such a way as to minimize the pitch error. This type of system
is potentially accurate to fractlons of a degree as required for
the DF System.

(2) Electric ARC Thruster..... Ceoencns c e eee e $105.K

This type of microthruster eliminates the one
component 6f the present ammonia-vapor microthruster which has
been the most unreliable; i.e., low leak-rate valves. In the
electric arc thruster a capacitor bank is discharged across the
end of a metal wire (the fuel). thus expelling metal molecules
which are accelerated in a magnetic field. This system is
potentially very accurate, predicitable, controllable and fail-
safe (it can not leak). :

(3) Gravity Gradient Boom and DampersS........ .$40.K

Required, with the reaction wheel to form the
attitude control system.

cC. 'Control Systemns.
(1) Stored Command System.........v00eeee.....8135.K

This system represents a significant advance in the
POPPY Program. This first developmental system will be able to
operate the R&D Spacecraft through all of its desired operational
modes for a period in excess of twelve hours. This type of
system provides considerable flexibility in the operational

Chart #leof enclosure (1) glves some further detail on the
‘remainder 'of the items listed in Column #8...spe01flcally.

IT. GROUND STATION SYSTEMS FOR R&D SPACECRAFT:
A. Monitor and Record Command StatuUS..ceeeecveeces.9232.K

This cost is for the development of the ground station
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hardware and software to accomplish the monitoring and recording
as well as the generation of the stored commands.

ITI. FACILITIES AT NRL FOR R&D SPACECRAFT:

A. Anechoic Chamber modifications. ... .e.eeeeeeeens. S230K

The most important part of a successfuﬂ ‘
system is the accurately measured and documented antenna patterns
The present NRL' anechoic chamber needs
to be modified and improved to adequately perform these measure-

ments. At present, - the chamber "distorts" an
measured to a dearee which is unaccentahle in

B. Magnetic and Optical Alighment................. $60.K

In ordexr to align this highly accurate antenna system with
the even more accurate attitude sensors, a magnetic and optical
alignment facility, which NRL- presently does not -have, is required.

‘Charts #14, 15 and lGFof enclosure (1) are provided to summarize
the financial status ‘of Mission 7107. Chart #14 simply shows the
percentage of each of the five (5) items which added together
constitute the deficit (without the R&D Spacecraft) of $2,815.8 K.
The only one of the five items which has not been previously
discussed is the $98.8K. These funds were withheld, or deferred,
from the Mission 7107 financial approval by the NRO. The reason
for the deferral apparently was because it was noted that item
II-C (NRL SALARIES & OVERHEAD) had increased in the reference (a)
estimate for FY-71 by approximately 32% over the amount for FY-70.
However the total NRL Salary and Overhead figure for both Payload
and Ground station (I-G and II-C) had only increased 11% resulting
mainly from a substantial Civil Service raise. The remainder of
the increase in the Ground Station personnel costs is in reality

a reassignment of some personnel who in FY-70 had worked on the
Payload and in FY-71 would be working in the Ground Station area.
Referring to the line items of Chart #15 of enclosure (1), a
direct comparison can be made with enclosure (2) and (3) as
follows:

Line 1 is Column #6 of enclosure (2)
Line 2 is Column #2 of enclosure (2)
Line 3 is Column #3 of enclosure (2)
Line 4 is Column #4 of enclosure (2)

A s BYEAN —5R SRy
e . v N VT

4

TSUEM oniy
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Line 5 is Column #7 of enclosure (2)
Line 6 is Column #8 of enclosure (2)
Line 7 is Column #9 of enclosure (2)
Line 8 is Second Column of enclosure (3)
Line 9 is Column #1 of enclosure (2)

Line 10 is Fourth Column of enclosure (3)

Line 11 is the 7107 portion of the MIPR #FY-7616-71-0031.
This is in the amount requested for 7107 in FY-71 as per refer-
ence (a) minus the $98.8K which was withheld pending further
justification. - . : .

Chart #16 of enclosure (1) is the deficit both w1th and
without the R&D Spacecraft for Mission 7107.

—POP—GREREF— S Page J4of JY4
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Ship Locdution within 500 nm US ship...2
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GI /UK Gup

Political “Climate (Tension)...........=%.1
Any Missile Currying Crafte.eeieeveaososa?

10 NM or lLess Location Acc.
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__PRIMARY RADARS__

. ALl Surfoce Sedrch
a.Circularly Scunning
o.High Power

@
fah
O

. .Secondary Radors. .

A1l have variocus roles
. Sector Sconners
b. Low & High Power
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7 August Litr of Program Augmentation fTor

Oceon Surveillance:

MOT solely
Yor Ccean Surveillance but enhgnce totgl

modct of program:
A= ihpgoﬁsed timliness of resgonse to
user., -
B- Greaoter use of the X-Bond possible.
C*[::::::::]emntter now motiched o
Bond #8 of T107A/B.
. SEL=36 byut" 1s for Pacific con bot

Tor FY-YBy 6 mo. apurio

. Will remoin primarily
an tn-Flight Evaluotion site. Some
Operdational Commdands can origindte
here, but not all visible.

should have iis own inter--
ility to be selfsupporting.
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o)
Elecirenic Equ'pwa nt
i, Downwdrd Looking DF. . . $255
2. L,S,& X-Band . o 80
3. S~Bond Comb-Filter . . . 19
4, Hi-Accur. A*”ﬁtuoc Sensing 170
5. Basic TM/DL Dota . . . . .20%5
i 57555
Stabilization Systems
L. Hi-Accur Attitude GConirol$265
2. kEleciric ARC Thruster. . .100
3. Grovity Grodient Boom
and Dompers. . . . . . . . 40.0
) $410
Control Systems
1. Stored Commond System. . $133
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Il = GROUND STATION SYSTEMS FOR R&D PAYLOAD
| A. Monitor & Record Command Status.. $232.0
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SUMMARY OF MISSION 7107 Finungidl Stuius

. Orig inu1 Budget Estimmte (16 Mo)...510,352.1 K
. |n|1uL 10N s 5 00000 0cssoecooocsscasassoo L 623.4
Redundancy & Relidbi Tityo,aa,o,,.., 550.0
Increused Operational Requirements. 1,176.1

am oo O3 o e oot o

New Estimate (NO R&D P/L) (16 MO)Q, 12,703.6 K
R&D Pavlodd..e.eeoeeeeooacoosossas 2,@6250

£ I3 T ex2 €D cae ST €Y O oI

DN -

oy Gt

7. New Estimate (with R&D P/L)(18Mo)..$14,765.6 K

FUNDS FOR MISSTION 7107

"Te €O XY ol €55 amh pow CE0 Can e Cow 50T 0O AT T Oy av TS ooy U €% oo

oFY iO (A I)!OrlL‘p]O)ooeoooooocooq;ooooo\g2

8 ) 1
90 7100 FQ!TUPG l‘\ﬂaly?}iSoooo#ooeooaoeoo\ m3 595
10.Last 4 Menth FY=70 costs for 7107...%$2,389.2 |

11. 7107 portion of MIPR #FY7616-71-0031,.7498.6 |
$5,887.871

~
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1 (3). (%) (5) (6) Lo G C)

EVEL, ~-RECUR. )

sy
o= .

* Equip, (Date & T.M.)  -n- $ 174.6 $155.0  $ 195.0 $ 824.6 51,7585 $2,579.1 $785.0  $ 3,35h.2
2. ization Sysbems - 12,0 130,0 - 272.0 383.5 £55.5 410.0 1,665.5
<, Power Systems ——— 3i.9 95.0 —— 126,9 54,8 231.7 40,0 “hi 7 .
D. Cerdrol Systems o 61.2 125.0 45,0 231.2 310, 541.5 135.0 A7C.6
B, Compat. & Envir. Tests 5 15.0 e —— ——- - 157.0 157.0 10,0 107.0
F. ¥ech, Struct. & Feb. S 9.8 - i 9.8 282.0 201.8 26,0 3118
G. NRL Salaries & 0.H, 256.0 vain 45,0 hb.s 89.5 2,355.2 20747 | S0l > 5517
H. Misc. Mat., Travel & Shomt. 15.0 68.0 —— e 68.0 1 12330 1,191.0 L’rC‘.O l,QSJ..O

$ 286.0K "4 487.5k  $ 550.0Kk  $58L.5K $1622,0K $ 6,550.5K 3§ B8,172.4K $15L0.0X 3 9,712.Lx
GROUND STATION (INVESTMENT) X ¢
A, Electronics (Rec.Rec,&Time) $ 25.0 X $ 31.0 —_— $ 151.0 $ 182.0 $  621.0 $  803.0 $232.0 $ 1 ,035.0
B. Antenna Systems -—= 2.7 e " 20.0 22,7 63.2 85.9 - 55.9
C. NRL Salaries & O,H, . 15.0 ——— —— 30.0 © 30,0 883.7 913.7 R 913.7
D. Misc, Mat.,Travel & Shpmt, 2.5 34,2 - - 3k,2 68¢.8 721,0 - 721,0
Eo A - tO - D S}/’Stems . - — - ——— 325.6 325'6 e ——— 325'3 ——— 33:".6
$ 6LSK 18 67.9¢ mem $ 526.6K $ 59h.5K $ 2,250, 7K  § 2,3h0.2K $ 232,0K  $ 3,081.2K
PACTLITIES (INVESTHENT) | .
A, Test BEquip. & Facilities $ 15.0 - ——— ——— —— $ s573.0 & 573.0 $290.0 § AE3.0
$ 15.0K - o — - $  573.04 $ S573.0X & 290.0 &  £33.¢
o o \uPaR«TLOVAT)
ot ) Field Ass't - $ 70,0 ——— e $ 70.0 $ 7 5.0 5 785.0 . $ 735.&
B Tempulibr Services - ——— ——— $ 65.0 3 65.0 S  259.0 5 32h,0 - § 24,0
$ - $ T0.0 - $ 05.0 $ 135,0K $  97h.0K  $ 1,109.0K ——m $ 1,109,065
o :lkurt:<féj $ 365.5K [ $ €25.1hK $ 550.0K $1,176.1§/ 2,351,558 $1C,352.1K  $12,703.6K  §2,062.0%8 811,765,655
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S K}/ i . (‘,'\ 1n SYSTEM C:i » RV W - \\J \\[\
b TABLE - A - ||
LA DL UG L i
TANDLE VIA BYCMAN CONTROL SYSTEM
oy Lasi 4 Months of TY-70
znclosure (3) Re ference (a))
: Estimated Experienced
B : 7106 7107 7106 7107
I. PAVIOAD (Devel.-recur)
'A. Electr. Equip. (Dates&TM) T 1558.8 | | —==-- 1533.4
B. Stabil. Systems J— 135.0| | =—=—- | 125.0
] C. Power Syitens —————————————————————
D. Control Syste ——— | 172.0° [ B
' . Compat & EuVlr Tests T T 15.6  —===—~
. Mcch. St;pet & fab. —_———— 9.0 | ~———- 5.0
. |
G. NRL Salaries and OH 84.0 | 595.7 340.0 295.0
H 80.0 | 156.9

H. Misc. M“tf Travel & Shpmg_ ©5.0 | 194.2

| 149.0K| 2664 .71
i

=

i
9]
5
Ve

435.0K {2213.3K

GROUND STATION (Investment)
A, ElectrOﬂlcs . .
(Rec. Record & Timing) 50.0 ——— 75.0 ————
B. Aﬁt nna Systbmb _____ ———— | mmm——— ————
C. NRL balarlcs 135.0 70.0 150.0 ———
; D. Misc. MatiTravel & snpme]__65.5 20.0 50.0 | =--=
. A—D SYS~c$s 100.0 | —=—=- 100.0 S

350.5K| 90.0K

R G

, i

ILI. PACILITIES (InveSLmene)

15.0 i ————

A, Tese Equlp. & fac111t1es == - ‘
| ‘ ——— ——— 15.0K ———
*

IV. SERVICES (opérauional)

A. Ope ratlonal Field Ass't. 100.0 ——— 100.0 —_———

BE. Computer Services 50.0 - 50.0 -
i
N 150 Ok} ——= 150.0K ——
" CARRYOVER. 4omm— ———— = (175.9K)
i : -1 649.512754.7 | 1015.0 238%9.2
. . J
| TOTALS = | 3404.2K | 3404.2K
i ! =

! Lo
. i A ia‘ﬁi«'fﬁ’
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