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OUTLINE

® TITAN lIIM TECHNICAL ACCOMPLISHMENTS TO DATE

® SCHEDULE AND COST DATA FOR "CASE I, 11"

® TITAN IIIM BOOSTER OPTIONS
/ 7 SEGMENT COMPETITION '
/ 156" SRM : | )
/ LDC/5

e TITAN IIIM "ROAD-MAP"

® CONCLUSIONS AND RECOMMENDA TIONS




NRO APPROVED FOR
RELEASE 1 JULY 2015

TITAN IIIM TECHNICAL ACCOMPLISHMENTS TO DATE
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TECHNICAL ACCOMPLISHMENTS - MARTIN

STAGEI - STAGE II

1966 1967
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STRUCTURES
STAGE I DESIGN
STAGE II DESIGN *
WIND TUNNEL TEST al__a

FLIGHT CONTROLS SYSTEM
DESIGN a

.E__.B__J

AUTOPILOT
DESIGN A
PROTOTYPE TEST

TARS
DESIGN A
PROTOTYPE TEST |  laa
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TECHNICAL ACCOMPLISHMENTS - MARTIN (CONTINUED)

ACTUATOR
PHASE I
DESIGN
PROTOTYPE TEST

ELECT. & INSTRUMENTATION

DESIGN
ELECT. MOCK-UP
RELAY ASSEMBLY
DESIGN
PROTOTYPE TEST
PROGRAMMER
DESIGN
PROTOTYPE TEST
MALFUNCT. DETECT. PKG
DESIGN
PROTOTYPE TEST

STATIC INVERTER
DESIGN

INTERFACES

SITE ACTIVATION

STAGE I - STAGE 11
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TECHNICAL ACCOMPLISHMENTS

DESIGN (CEI/PDR/CDR)
INJECTOR

STABILITY EVAL.
PERFORMANCE EVAL.

CONFIG. SELECTION
COMBUSTION CHAMBER
EVAL. TESTING
DESIGN SELECTION
DURABILITY&PERF, TEST
STRUCTURAL TEST
SKIRT
SKIRT EVALUATION
TCA PERFORMANCE
TPA
INITIAL SPIN TESTING
DEV. TESTING
OX DOME&GIMBAL VERIF.,
FRAME EVALUATION
OX ELBOW VERIF,
OX VALVE REPOSITIONING
ENGINE DEMONSTRATION

STAGE I (15:1) LIQUID ENGINE

- AEROJET-GENERAL
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TECHNICAL ACCOMPLISHMENTS -

DESIGN
AVE
AGE
CEI APPROVAL

PROGRAM PLANS

PROCUREMENT
TVC COMPONENTS
MOTOR CASE
NOZZLE
AGE

SUBSCALE TESTING

FIRST FULL SCALE FIRING

UNITED TECHNOLOGY

7-SEGMENT SOLID ROCKET MOTORS
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Y= FIRST ARTICLE ACCEPTANCE
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TECHNICAL ACCOMPLISHMENTS

AC ELECTRONICS

INERTIAL GUIDANCE SYSTTM

1966

1967

DESIGN
AVE
AGE

PROCUREMENT
IMU
COMPUTER
SIGNAL CONDITIONER|
AGE

f = FIRST ARTICLE ACCEPTANGCE

J F MIA MJ

J A S

O N

D

AMJ|J] AS|jOND

A.
A

1-”: M
|
4
|
|
|

4
|
!
|
l
3

P R




NRO APPROVED FOR
RELEASE 1 JULY 2015

TITAN IIIM IMPACT ON OTHER TITAN III PROGRAMS

ITEM TITAN III VEHICLE DESCRIPTION OF IMPACT
15:1 STAGE I TITAN IIIB F/O DELAY INCORPORATION OF UPRATED
ENGINE TITAN LIIC F/O STAGE I ENGINE
TITAN IIID
STAGE I MAJORITY TITAN IIIC F/O REQUIRED FOR 15:1 ENGINE
VOTE ACTUATOR TITAN IIID MAJORITY VOTE FEATURE MAY BE DELETED
UNIVAC 1824C TITAN IIIC-17, 18 THESE ITEMS PLANNED FOR TITAN IIC-17
COMPUTER AND TITAN IIIC F/O AND SUBSEQUENT
SIGNAL CONDI-
TIONER
TARS TITAN IIID USE OF TITAN IIIM TARS ON TITAN IIID PERMITS
DELETION OF ONE RATE GYRO SYSTEM
CAGE TITAN IIID DELAY IN TITAN IIIM DEVELOPMENT
PRECLUDES CAGE AVAILABILITY FOR TITAN IIID
FLIGHT CONTROL TITAN IIID TITAN IIIM FIELD EFFECT TRANSISTOR
COMPUTER AUTOPILOT PLANNED FOR TITAN HLID
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SCHEDULE AND COST DATA FOR "CASE I, I1"
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PROGRAM SCHEDULE ~ FOUR YEAR

PRESENT SCHEDULE
MI.C Construction ; FY 57 | FY 638 !1 FY 59 1
Schedule Yy 4o cY o7 cYy 23 cr =5
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B LOX Area

T Communication Tunnel
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-

MARTIN COMPANY

PROGRAM PLAN

FUNDING LIMITATION PRESENT 9 MONTH SLIP
1966i1967 1968 |1969] 1970{ 1971 | 1972
PHASE II START ‘]
AIRBORNE ENGINEERING COMPLETE Al @@
AGE ENGINEERING COMPLETE A.k
FIRST ARTICLE ACCEPTANCE A &b
FIRST ARTICLE PACK AND SHIP <D
ACTIVATION COMPLETE
FIRST ARTICLE LAUNCH (PREBENT|SCHEDULH)
IFY67 |[FY68|FY6oF Y70 [FY71{FY72| |TOTAL
REQUIRED FUNDING - PRESENT 39.8 |52.9 [35.6 |21.1] 7.4 156.8
9 - MONTH SLIP 0 365 |38.0 {29.5 [17.3 | 4.5 163.8
| | Lejo over LIAT“IO .
; FUNDING LIMITATION 38.0 |30.5 |38.0(320/19.5| 6.8 164.8
@ Il MONTH SLIP | :
& 9 MONTH SLIP
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<

AEROJET-GENERAL CORP

— LIQUID ROCKET ENGINE TITAN ITM SCHEDULE
-~- LIQUID ROCKET ENGINE TITAN IIIM SCHEDULE FOR 9 MONTH SLIP

= [ ]QUID ROCKFT ENGINE TIT SCHEDULE FOR 15 MONTH SLIP =
AFFISCALYEAR J_lslTJlb UIL6L8]J_ILJ Littiittiti [lllllllllLlilll-,l'lllll EEANEEEEEN
DEVELOPMENT
4
COMPONENT ==
—3
ENGINE EVAL »
{ bty B Sudylt |
4 4
ENGINE DEMO — __|_ A
g —— 1

ENGINE PROD

DELIVER 8 STORE| — d gttt

-——=—=3 ‘_.‘.'_."_‘_‘::._
e {}0{}00\{}0‘\,}000{?0?? »
, {‘; Y £r f })
e [oe ¢ o0

AGE

DEVELOP — __i}_‘_______J____

PROD & DELIV . = I 2
FIELD SUPPORT — e e 4 | 4

Ll e T e e e T e A - = ——
M
—FY EXPENDITURES| 19.8 17.0 9| 39 0.7 0 52.5
~ --FYEXPENDITURES| 19.8 12.1 96 7.0 4.2 0.9 536

—F{EXPENDITURES | 170 95 92 91 6.7 33 !
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AC ELECTRONICS DIVISION TITAN ITM GUIDANCE PROGRAM PLAN

1966 1967 1968 1969 1970 1971
PHASE I AA |
MAY SEPT
PHASE I A— Fesiom
CMU A |l
JULY NOV | FEB JUN
VTF P Ear
EC MAY NOV APR
IST QUAL Favat
NOV [JUN AUG COCT
IST FLT
VEHICLE # 17 &
JUN MAY
2ND QUAL TR
SEPT NQV AUG 0OCT
MOL CMU NN\ | S5
JuLy APR JUN
VTF AN S
ocT| MAR JuL  OEC

IST MOL MT

FY66867 | FYG68 FY 69 FY 70 FY 71 FY 72
PRESENT 7.8 7.3 3.9 6.4 2.0 =

"FY66867 | FY68 FY 6 Y 7 FY 71 \

9 MOS SLIP 5.7 3.9 & | FYI0 4.4 60

A\ PRESENT .9 MOS SLIP
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® Present Program

® MOL Budget Limitation

® Casel
Impact: 11 Mos. Delay
$_l_§_._§M Total Cost
Increase
® Casell
Impact: 9 Mos. Delay

$17.9 M Total Cost
Increase

FY '67, 68 Problem

(7 SEGMENT 120" SRM)

SUMMARY COST AND SCHEDULE IMPACT

EXPENDITURES ($ in Millions)

FY '66 & 67 | 68 69 | 70 71 72 | TOTAL
80. 8 131,11 94.9 | 50.0 | 31.5 388. 3
80. 8 75.0 | 105. 0

v oV v 84.5 50.7 11.1 407.1
85.7 87.1 ! 95.5 | 71.5 | 48.0 18.4 | 406.2
4.9 12. 1

SRRSO




NRO APPROVED FOR
RELEASE 1 JULY 2015

TITAN IIIM SLIP IMPACT ON TITAN III FAMILY

15:1 ENGINE INCORPORATIONIN B, C, D

STAGE I MAJORITY VOTE ACTUATORINC, D

1824 GUIDANCE COMPUTER INC - SLIP #17 11 MOS.

FLIGHT CONTROL COMPUTER (FET) INCORPORATION IN D

TARS STANDARDIZATION WITH D

CAGE INCORPORATION IN D
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IMPACT OF MOL BUDGET CEILING ON TITAN III

MOL BUDGET CEILING (CASE I)

/ SLIPS FIRST MOL LAUNCH 11 MONTHS
/ SLIPS C-17 LAUNCH 11 MONTHS
o 1824 AVAILABILITY
/ TOTAL PROGRAM COST INCREASE OF 18,8 M

NINE (9) MONTH MOL SLIP (CASE II)
/ INCREMENTAL COST ABOVE MOL BUDGET CEILING IN FY '67, 68 - 17TM
/ TOTAL PROGRAM COST INCREASE OF 17.9M

INCREMENTAL COST ABOVE CASE II TO MAINTAIN 15:1 STAGE 1 ENGINE
INCORPORATION IN "B" AND "D'" PROGRAMS OF 4,.2M IN FY '67 AND 1.4 M
IN FY '68

INCREMENTAL COST ABOVE CASE II TO HOLD C-17 LAUNCH OF 2.3M IN FY '67
AND 3,3M IN FY '68
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TITAN IIIM BOOSTER OPTIONS




NRO APPROVED FOR
RELEASE 1 JULY 2015

7 SEGMENT COMPETITION
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PROGRAM SCHEDULE - 6 Years

TITAN M [ FY 68 FY 69 ] — FY 70 [

7-SEGMENT 120" cY 67 CY 68 cY 69 cy 70

COMPETITIONSCHEDULEJFMAMJJASONDJFMAMJJ AISIOIN|D]S[FIMIAIM]I[I|A|SIOINID]I [FIMI AIMIJIJA|S|O

' Extend UTC Sole Source y

2 UTC Prepare Bid Pkg

Prepare Wk State. & RFP

RFP to Bidders

ll>l>
P>

Proposals Received a\

DV

3

'

s

8 Source Selection
7 Contract Award
8

9 Motor #1 Develop. Test A

10 42

n #3 Al

12

13 Motor #1 PFRT Test

14 #2 Y.

15 #3

16 #4 >

17 #5 A

18

19_Build Up Completion of N

20 Flight Set #1

21

22

23

24

25

26

27

28

29

30

3

32

33

34

35

36

37

38

39

40
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PROGRAM RISKS DUE TO 7-SEGMENT COMPE TITION

| POOR TECHNICAL DEFINITION OF MOTOR DUE TO SHORT TIME SPAN
® AFT SKIRT AND STRUCTURAL TESTS PRESENT PACING ITEMS

/ DESIGN AND PROCUREMENT OF AFT SKIRT AND ATTACH STRUCTURE
MUST START FROM BEGINNING (APPROXIMATELY 18 MONTHS TO BUILD)

. CRITICAL ITEM BOTH FROM DESIGN AND WEIGHT STANDPOINT
(3 MONTHS) -

o REQUIRE ADDITIONAL MARTIN COMPANY LOADS ANALYSIS
° PROCUREMENT OF FORGING LONG LEAD ITEM (12 MONTHS)

/ STRUCTURAL TESTING REQUIRED PRIOR TO FIRST LAUNCH
(3 MONTH PROGRAM) '

L PROPELLANT CHARACTERIZATION PROGRAM REQUIRED
! PAYLOAD PERFORMANCE CRITICAL ON SRM THRUST TIME CURVE

. LOWER SRM PERFORMANCE MEANS LESS PAYLOAD

° HIGHER SRM PERFORMANCE ME ANS VIOLATION OF VEHICLE
CONSTRAINTS

.
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7 SEGMENT SRM THRUST VS TIME
PAYLOAD SENSITIVITY

1.6 —_— - OR

1.4

+400 LBS AP/L (W/0 q CONSTRAINT)

~200 LBS AP/L (WITH q CONSTRAINT)

NOMINAL

1.2
+200 LBS AP/L (WITHIN q CONSTRAINT)
VACUUM .o~
THRUST
~[08 L
10° LBSo.8 NOTES
I. ALL CURVES REPRESENT SAME TOTAL IMPULSE
0.6 —
2. —~~—=7%i% war
04| 3 —-—+23%war
4. PAYLOAD q CONSTRAINT = 830 PSF AT MACH |.2
0.2}
| | { | | 1 | | | |
0 IO 20 30 40 S50 60 70 80 90 100 110 120 130

TIME ~ SECONDS
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—CONHDBENHAL—
TITAN ILM PERFORMANCE VS INCLINATION

35
BASELINE ORBIT
i - 80°
34— Hp = 80 N Mi
Lpz=170° Hg = 180 NMi
| DOG-LEG AFTER 5 = 550N
331 spM JETTISON p

32
PAYLOAD -

LB x(03

3

30 —

29—

28 I | | L | 1
60 64 68 12 76 80 84 88 92 96 {00

| INCLINATION —DEGREES
DOWNGRADED AT 3 YEAR INTERVALS:
DECLASSIFIED AFTER 12 YEARS. —CONHDENHAL- AERQSPACE CORPONATION @

DOD DIR 5200. 10 - EL SEGUNDO, CALIF
conta G
° T; as cm'Sn |o 79; : ’;"9: the o:"c:mq "'on ov': o 'c '.::e-:' :-h: Uen; :E"':v‘r:m " e ;:a. ::: ::r:::\ itppfon-.mu\-dn by ow' FEB |4 67
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SEVEN SEGMENT COSTS

® PRESENT (SOLE SOURCE - UTC)
/ EXPENDED THRU JUNE 1967
/ TOTAL TO COMPLETE (9 MONTHS SLIP)

WITH C&D BASE
WITHOUT C&D BASE

® COMPE TITION
/ EXPENDED ON SOLE SOURCE
/ COMPETITIVE PRICE

TOTAL

11.4M

107. 0 M
114.0M

11.4M

90.0M

101.4M

4

= POTENTIAL COST SAVINGS ~/ 6 - 13 M
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SEVEN SEGMENT COMPETITION SUMMARY

L SRM COST PROBLEM CAN POTENTIALLY BE ALLEVIATED BY COMPETITION
AFTER 5 SEGMENT SOURCE SELECTED

/ IF UTC WINS 5 SEGMENT COMPETION —> STAY WITH UTC ON
7 SEGMENT (COST A £ 6M)

/ IF UTC LOSES 5 SEGMENT COMPETITION > COMPETE 7 SEGMENT
TO MEET 9 MONTHS SLIP SCHEDULE

o ACTION REQUIRED:

1. PREPARE 7 SEGMENT RFP TO MEET 9 MONTHS SLIP SCHEDULE
(RFP AVAILABLE ~v 15 APRIL)

2. NEXT DECISION DATE ~V 15 MARCH (5 SEGMENT SOURCE SELECTION)
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156" SRM
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156" WM SCHEDULR

FROGBAM QO-AHEAD 10 SFO

IRLIVER lst FLIGAT MOYORS
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WORK STATEMENT
BREAKDOWN

PROGRAM MANAGEMENT
SYSTEM ENGINEERING

AIRBORNE DESIGN & NON~RECURRING TOOLING

ATRBORNE PRODUCTION

GROUND DESIGN & NON-RECURRING TOOLING
AGE PRODUCTION & RECURRING TOOLING
ACTIVATION

LAUNCH OPERATIONS

LOGISTICS

FACILITY DESIGN

SUB-TOTAL

NATIONAL ECONOMY INCREASE

TOTAL PROGRAM

MOL SRM COST ESTIMATES
L FEB 66

_BagELINE O

NR REC WR REC
8.22 2.9  1.70 (1) 0
462 1.51 .30 (1) 0
L4 .93 o] Ak (2) 0

.10 (3)

0 54.53 0 0
8.15 0 o o]
13.91 0 ¢ 0
k.97 0 0 0

0 8.17 0 0
1.86 2.75 0 0
86.66 69.88 2.2k 0

2.67 (k) 2.10 (&)

— BREVISED
NR REC
9.92 2.92
4.92 1.51
Ls .17 0
0 54.53
8.15 0
13.91 0
k.97 0
0] 4 8.17
1.86 2.75
%ow 69'88
2.67 2.10
91.57 71.98
10.00 (5)
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156" SRM CONSIDERATIONS

L PERFORMANCE CAPABILITY AT 44,000 LB. PAYLOAD

® < REQUIRES 31 MONTHS FROM GO-AHEAD TO FIRST LAUNCH
(PLUS 2 MONTHS LONG LEAD DURING NEGOTIATION WITH
SELECTED SOURCE)

L COSTS ARE 60% - 70% HIGHER THAN 120" MOTOR PROGRAM
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LARGE DIAMETER CORE




Fonal G- Fil Tk

ADD ENGINE TRUSS
TO LONGERONS

o

GoVWEE L

NOTCH OUT DOME SEGMENTS
TO CLEAR STRINGER

NODYK

ADD FEED LINES,
ACCUMULATORS,
ENGINES; ETC,

\“_EBOLT LONGERONS TO
TANK FRAME

ASSEMBLE DOMES INSIDE
BARREL SECTION
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DEMONSTRATION PLAN

.9 4m

FABRICATE STAGE & TRANSPORTER - T MOVE THROUGH DENVER FACILITY

FACTORY CAPABILITY DEMO | ) flﬂll" F‘M'IIIUTY DEMO
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DEMONSTRATION PLAN (CONTINUED)

h
4
W
o
o
Y
il

KODYK

BUCKLEY TO MAIN 2 ANLT

ROAD TRANSPORT

Hor FROM WTR TO BUCKLEY

AIR TRANSPORTATION

L OWEDIDIT
| § DEMONSTATION |
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CHANGES TO M MODULARIZE

ENGINE

¥ ROCKET ENGINE
FRAME

EXIT COVER CONTROL
SYSTEM HARNESS

;%

FUEL AUTOGENOUS
J PLUMBING

— Y

1
OXIDIZER
AUTOGENOUS
PLUMBING

~~-" CONTROL HARNESS

INJECTOR CLEVIS (2)
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 FEASIBILITY L AQUISITION PHASE

+ NEW BATTLESHIP R . ADDITIONAL
TANKS == DUMP TANK

- ADDITIONAL w«w*‘“l & - ADDITIONAL
FRAMING <’\ A T DN SUMP CAPACITY

. NEW CONCRETE N @ VT8 L NEw WATER
(AGCCAPITAL) <= [kmetway g’ STORAGE TANK

£
P

- NEW DEFLECTOR = /A e e e. *+ ADDITIONAL
 PLATE AND 3 £ N WL 4™ INSTRUMENTATION
ADDITIONAL ~ L7 1 & CONTROLS
WATER PUMPS ™ N/ Sl By eyl il CAPABILITY
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TITAN IIIM LDC/5 SUMMARY

o CONSIDERABLE CONTRACTOR SUPPORT EFFORT HAS BEEN UNDERWAY SINCE

JULY 1966
/ WILL CULMINATE IN (JULY 1967)

. MMC STAGE I LDC FABRICATION, INCLUDING FOUR 15:1
ENGINES MOUNTED AND PLUMBED, GROUND AND AIR

TRANSPORTATION DEMONSTRATION

° AGC MODULAR ENGINE FIRINGS
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7

TITAN HIM LDC/5 SUMMARY

@ PERFORMANCE (80°, 80/130) 2238, 000 LBS.
® Q MAX £ 750

F

MOL STAGE II

EXISTING 5 SEGMENT SOLIDS

\* 4 - 15:1 ENGINES (ALL ENGINES IGNITED AT L.O.)

(1)

HEREAFTER REFERRED TO AS TITAN IIM-1
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TITAN IIM LDC/5 SUMMARY

CY 1967 CY 1968 CY 1969 CY 1970

1/2(3|4(|1]2|3]4]1 |2 3|4 |1 |2 |3

SPEC REVISION AND PHASE T PROPOSAL
(MMC AND AGCY

GO-AHEAD ' f
COMPLETE | A *

* T
PHASE II GO-AHEAD _ A

¥ DRI S

ENGINEERING BASIC COMPLETE

IS S—

STRUCTURAL TEST COMPLETE

B

.

BATTLESHIP TANK TEST COMPLETE

DEVEL/DES. ASSURANCE TESTS COMPLETE

DOME WELD TOOLS AVAILABLE

ARTIC.1 MAJOR WELD AND FINAL ASSEMBLY A

CELL 7 MOD AND ACTIV/OPERATIONS A

G L» s et
}— .

PACKED FOR SHIPMENT

ILC READY FOR VEHICLE A

FIRST LAUNCH
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LDC/5 SEGMENT SRM COSTS ($ in Millions)

EFFORT FY67 FY&68 FY69 FY70 FY?71 FY 72 TOTAL
AIRFRAME 39.5 57.5 52,6 33.5 19.7 5.7 208.5
LIQUID ENGINES 20.3 19.5 17.7 9.2 4.9 1.5 73.1
GUIDANCE 5.3 7.3 3.9 6.4 2.0 .6 25.5
SOLID MOTORS 15.0 6.5 13.5 9.8 7.3 .8 52.9
OTHER | 5.5 11.3 16.9 8.2 3.5 .5 45.9
TOTAL 85.6 102.1 104. 6 67.1 37.4 9.1 405.9
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TITAN IIM LDC/5 SUMMARY

® COST A BETWEEN SEVEN-SEGMENT MOL BOOSTER AND TITAN IIIM LDC/5 SEGMENT
/ + COST INCREASE DUE TO TITAN IIM LDC/5
- COST DECREASE DUE TO TITAN IIIM LDC/5

H

’ CONTRAC TOR NON-RECURRING RECURRING
3 6 6

. MARTIN +30x 10 + .7x10

| 6 (1
! 7 SEGMENT SRM - 40 x 10° -3.0x10% 1
v 6 6

i  AGC +15x10 +0.9x10

{

. TITAN IIM LDC/5 SEGMENT NET 6 ) 108

| SAVINGS OVER 7 SEGMENT BOOSTER + 5x10 9-8x 10

' 6
/ ADDITIONAL LIQUID PROPELLANTS (OVER 15:1) REQUIREMEN TS - 5.0x10

Z‘ = LDC/5 = TITAN MIM/7

6
(1) ASSUMES ADD-ON TO D/5 AND C FOLLOW-ON CONTRACT (AT 5.0 x 10" /SET

SRM'S)
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TITAN IIIM LDC/5 SUMMARY

~ ©
PERFORMANCE 2 38,000 LBS (80, 80/130), Upax .S, 750
INCREASED TECHNICAL RISK OVER PRESENT CONFIGURATION
/ CLUSTERED STAGE I ENGINE PROGRAM VS 7 SEGMENT DEVELOPMENT

SCHEDULE - FIRST FLIGHT CAN MEET 9 MONTHS SLIP REQUIREMENT
(PHASE II GO~-AHEAD JULY 1967)

COSTS - TITAN IIIM LDC/5 22 TITAN IIIM/7
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SUMMARY OF TITAN IIIM OPTIONS

VEHICLE

T-1IIM/7

T-IIIM LDC/5

T-IIIM/156"

PERFORMANCE (80°, 80/130)

32,800 LBS

38, 000 LLBS

44, 000 LBS

TECHNICAL RISK

INCREASED -
CLUSTERED
STAGE 1 VS

7 SEGMENT
DEVELOPMENT

SCHEDULE

ALL CAN MEET 9 MONTHS SLIP REQUIREMENT

costs (V)

+ 60 M

(1)

COSTS REFERENCED AS INCREASE OVER TITAN IIIM/7 WITH 9 MONTHS SLIP
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CONCLUSIONS AND RECOMMENDATIONS
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CONCLUSIONS

ADDITIONAL FY '67, 68 FUNDS ARE REQUIRED TO:

1, MAINTAIN 9 MONTHS FIRST FLIGHT SLIP - 17TM
2. MAINTAIN TITAN Il C-17 LAUNCH DATE - 5.6 M
3. INCORPORATE 15:1 IN TITAN III B, C, D (FIRST STAGE ENGINE

COMMONALITY) - 5.6 M

SEVEN (7) SEGMENT COMPE TITION

/ POTENTIAL COST SAVING 22 6 - 13 M

/ TECHNICAL RISK IF OTHER THAN UTC ——-> PERFORMANCE, QUALITY
156" SOLIDS

/ COST INCREASE ~Z 60M OVER PRESENT PROGRAM

LDC/5 SEGMENT

/ COST AZ TITAN IOM/7
/ PERFORMANCE 2% 5000 LBS GREATER THAN TITAN IIIM/7
/ LOWEST COST OPTION FOR MOL GROWTH '
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RECOMMENDA TIONS

PROVIDE ADDITIONAL FUNDS TO:
1. MAINTAIN TITAN III C-17 LAUNCH DATE :
2. MAINTAIN PRESENT 15:1 ENGINE DEVELOPMENT PROGRAM

IF TITAN IIIM LDC/5 CAN BE CONSIDERED SERIOUS CANDIDATE FOR MOL
BOOSTER THEN:

/ INITIATE PHASE I IMMEDIATELY AT MMC AND AGC (COST 22 2 M) -
COMPLETION DATE 1 JUNE

/ ' CONCURRENT PAYLOAD/LDC/5 COMPATABILITY STUDIES
. PROVIDES EFFECT OF 7 SEGMENT COMPETITION

/ DECISION BETWEEN TITAN IIIM/7 AND TITAN III LDC/5 - JULY '67

IF TITAN IIM LDC/5 CAN NOT BE CONSIDERED SERIOUS CANDIDATE THEN:
/ PREPARE RFP TO COMPETE 7 SEGMENT SRM's -DECISION DATE

15 MARCH

° COMPETE ONLY IF UTC LOSES 5 SEGMENT COMPE TITION

DO NOT CONSIDER BOTH LDC/5 PHASE 1 AND SRM COMPE TITION
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MOL ATMOSPHERE

SELECTION - HAZARDS - PROCEDURES
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LVO-370 \

BURN RATE IN PURE OXYGEN
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LVO-383\

EFFECTS OF DILUENT ON BURN RATE

BURNING RATE RATIO OF COTTON CLOTH
2 IN, X 2 IN, SPECIMEN

. KLEIN - WADC-TR-59-496
O Py = 5 PSIA
a PT = 6 PSIA

1.¢- ' i : , 0O Py =7 PSIA
o“.’ o' ' 9 P =14.7 PSIA
e 2 DAC - SM-48823P
| S 0.8 X P = 5 PSIA
- -4 b2 pT = 7 PSIA :
! » ® P,. = 14.7 PSIA - !
M 0. € T , |
B T
> :
[N
2
E 0.1\. /.
“ .
oo
0
fy
o 0.2-
0
5 &3
“ Y 1 A i | 1 I 1 v e -

0 10 20 30 40 . 50 60 70 80 30 100

PERCENT DILUENT BY VOLUME |
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-14
/ TIME TO SMOKING AND TO BURNING - \

ONE WIRE IN BUNDLE OF INSULATED WIRES
. RAYCHEM 20 GAGE INSULATED WIRE
.) a | |
| @l He - O, SMOKE
Bl
Z
. g ON
. (:3 03 3-.-0“"' ,
2w
AR
oo |
foo | B
HE | *
; (-‘ [-‘ | " . . ,
&l | | ,
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3 N, - O, SMOKE .
R
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-9
2
8 | |
100% O, —-U 3.5 PSIA PARTIAL PRESSURE OF O, o
5 10 | 15 | / T
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“

NRO APPROVED FOR ' . wee o b

RELEASE 1 JULY 2015 )
LVO-379 R- x\
CURRENT BASELINE . o

ATMOSPHERE SELECTION COMPARISON - +

PO, = 3.5 PSIA

800 _

: 700 |
NN .

-

l."

g 600 |

a
. 3!

>

Z

3 s00 -

&

D {
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]

’:c‘ 400 | I
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= 7 PSIA

i
i 1 L . [| 1 i 1 i

200 ' 250 300 350 400 450 500 = 550

TOTAL CABIN PRESSURE - mm Hg
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MOL ATMOSPHERE EFFECTS ON VOICE

TEST ATMOSPHERES

- NORMAL AIR
- 30% He, 70% 02
- 7070 He. 30% OZ

PRESSURES
- SEA LEVEL
- 27,000 FEET °

TEST MATERIAL
. S'I‘ANDARD SPEECH INTELLIGIBILITY SAMPLES & PHRASES

- FULL VEHICLE/REMOTE STATION/CONTROL CENTER LINKS SIMULATED

TWO VEHICLE EOQOUIPMENT CONFIGURATIONS
- VOCODER (2. 4 KBPS)

- . WIDEBAND VOICE (20 - 38.4 KBPS)

VARYING ERROR RATES INSERTED BETWEEN ENCRY PTION DEVICES

LIVE VOICE TESTS CONDUCTED BY CREW

VOICE INTELLIGIBILITY NOT APPRECIABLY DEGRADED BY HELIUM
ATMOSPHERES TESTED
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COMPARISON OF VARIOUS LABORATORY ATMOSPHERES

LVO-374 R-1

FIRE HAZARD
WEIGHT

CREW COMFORT
(SHIRTSLEEVE
ENVIRONMENT)

SUIT COMPATIBILITY

SYSTEM COMPATIBILITY

RELIABILITY

70% OXYGEN

70% OXYGEN

PURE OXYGEN 30% HELIUM 30% NITROGEN AIR AT
AT 5 PSI AT 5 PSI 5 PSI 15 PSI
OK UP TO 30 MATCHES SEA OK NORMAL
DAYS LEVEL O,
DEMONSTRATED
. FOR 56 DAYS
LEAST LESS THAN LESS THAN MINIMUM
DESIRABLE 5 PSIO, 5 PSI O,
40 LB HEAVIER LIGHTEST 90 LB HEAVIER  HEAVIEST
THAN 70/30 THAN 70/30
 HELIUM HELIUM ‘
OK SUPERIOR TO OK NORMAL
0, OR N, -
OK OK OK NOT COMPATIBLH
' WITH 3.7 PSI
SULT
OK OK OK NOT COMPATIBLH
WITH 5 PSI
GEMINI
' SIMPLEST MORE COMPLEX THAN SINGLE GAS |
SYSTEM SYSTEM (EXTRA TANK, PARTIAL PRESSURE SENSOR)
OK OK OK

NORMAL /
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LVO 490 2/10/67 \

EMERGENCY OXYGEN MASK ASSEMBLY

.OPERATING CHARACTERISTICS:

LOCATION: | | |
o 2 IN GEMINI B TUNNEL | o
© 2 IN LABORATORY MODULE

PURPOSE:

o PROVIDE SHIRT SLEEVE CREW WITH SAFE ATMOSPHERE AND
EYE PROTECTION IN EVENT CONTAMINATION OR PARTIAL
LOSS OF ATMOSPHERE o S L

o 100 PERCENT O2 FOR TEN MINUTES - SELF CONTAINED

o CAPABLE OF USING LM 100 PSI O, SUPPLY FOR LONGER PERIODS

2
o DEMAND REGULATOR HAS MANUAL OVERRIDE FOR FLUSH FLOW
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| LVO-1420 \
SPECIFICATIONS ) :

o_" MATERIALS FLAMMABILITY ACCEPTABILITY CRITERIA (MOL EXHIBIT)

- FLASH POINT - 400°F MINIMUM
« FIRE POINT - 450° MINIMUM
- COMBUSTION RATE - = 0.5 IN/SEC MAXIMUM

_. o ELECTRICAL DESIGN SPECIFICATION REQUIREMENTS (LM CEI)

- ALL SWITCHING ASSEMBLIES + CIRCUIT PROTECTORS SHALL BE
HERMETICALLY SEALED

- ELECTRICAL COMPONENTS SHALL NOT PROVIDE AN IGNITION SOURCE
FOR ANY EXPLOSIVE MIXTURE SURROUNDING THE VEHICLE EQUIPMENT

o SAFETY ENGINEERING (MOL EXHIBIT) .

- INSURE ANALYSIS OF POTENTIAL FAILURE/HAZARD

SOURCES OF COMBUSTION
. FUEL SPILLS AND LEAKS POTENTIAL
N FIRE WARNING DEVICES
. FIRE EXTINGUISHING EQUIPMENT AND PROCEDURES
. STORAGE AND HANDLING OF COMBUSTIBLES

-~ ACTIONS TO ALLEVIATE HAZARD

-
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LABORATORY GROUND TEST PROCEDURES

Y IN PLANT CHECKOUT AND TESTING

_ « CABIN PRESSURE CHECKS USING NITROGEN

- SIMULATED ON-ORBIT OPERATION (WITH CREW) IN THERMAL
VACUUM CHAMBER

. COUNTDOWN ACTIVITY )
- SECURE LABORATORY MODULE FOR FLIGHT (T-315 TO T-245)
o CLEAN AIR, CLASS 100,000 ‘

- ESTABLISH CABIN LAUNCH ATMOSPHERE ('r-z45 TO T- xao)/ NO = o
PERSONNEL IN LABORATORY -
B © 16 PSI OXYGEN PURGE (20 MIN,)
o | ©. 15 PSI(70% O, AND 30% He) (T-225)
© CREW ENTER GEMINI (T-120)
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GEMINI B GROUND TEST PROCEDURES

LVO-1425 \

o

IN-PLANT CHECKOUT AND TESTING

- - CABIN PRESSURE CHECKS USING NITROGEN

o

- SIMULATED FLIGHT (WITH CREW) IN CHAMBER
AT 5-15 PSI OXYGEN

PRE-LAUNCH ACTIVITY K : -
- SIMULATED FLIGHT
. 15 PSI OXYGEN

¢ MANNED WITH EQUIPMENT OPERATING

- CREW ENTERS FOR LAUNCH AT T-2 HOURS

. PRESSURE CHECK AT 20 PSI OXYGEN
AND PURGE

. REMAIN AT 15 PSI OXYGEN UNTIL LAUNCH




NRO APPROVED FOR

RELEASE—4-o-2045

- LVO-1428 -
‘R-1 R

ON PAD CREW EMERGENCY ESCAPE

o - THROUGH GEMINI MAIN HATCHES TO TOWER PLATFORM
- HATCHES MANﬁALLY OPENED FROM OUTSIDE IN 5- 10 SECONDS -
- HATCHES MANUALLY OPENED FROM INSIDE IN 9 SECONDS

- CREWMAN, UNASSISTED, CAN BE CLEAR OF SPACECRAFT IN 20
SECONDS : '

o USING ABORT MODE AFTER TOWER REMOVED
- RE-ENTRY MODULE ESCAPE FOLLOWED BY SEAT EJECTION I : !

vE - CREWMEN CAN BE CLEAR OF SPACECRAFT IN 6-10 SECONDS
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ON-ORBIT CREW SAFETY PROCEDURES

FIRE

- DON FACE MASKS |
< REPRESSURIZE GEMINI (15 SECONDS, MANUAL)
- OPEN HATCH :
- ENTER GEMINI
- DEPRESSURIZE LAB )
- CREW DECISIONS
L

ABORT IN SHIRTSLEEVES
LABORATORY INSPECTION AND ABORT

TURN OFF LAB POWER
INSPECT VIA TUNNEL HATCH WINDOW

o REPRESSURIZE WITH HELIUM TO 3.7 PSI

RE-ENTER LAB WITH FACE MASK
DON SUIT/ INSPECT LAB

- REPAIR IF POSSIBLE
CONTINUE MISSION/ ABORT
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CREW PROCEDURES ON-ORBIT

MANUALLY VENT CABIN TO VACUUM

CREWMEN ARE IN PRESSURIZED SUITS

-

AFTER FIRE IS EXTINGUISHED CREW CAN TAKE CORRECTIVE
ACTION TO ELIMINATE SOURCE

- EITHER RE-PRESSURIZE CABIN

- ~OR RE-ENTER IN A VENTED CABIN CONDITION
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. LVO-1418

SPECIFIC ACTIONS UNDERWAY

~

)

© IN-HOUSE TEAMS REVIEWING COMBUSTION SOURCES ’
'AND CONTROL, DESIGN AND OPERATIONAL PROCEDURES

] ACCELERATING PRESENTLY CONTRACTED SAFETY STUDIES

@ EXTABLISHING NASA CONTACT TO SECURE DATA AND

CONSULTATION

- CONTACTING ALL KNOWN SOURCES OF RELEVANT
TEST DATA

Law
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CONTRACTOR/IN-HOUSE STUDIES - LABORATORY

LVO-4151 R-l\ -

'ACCELERATE OXYGEN DUMP WITH HELIUM PURGE

ELIMINATE PURE OXYGEN ATMOSPHERE TESTING - USE 80 He/20 O, (BLEED
DOWN DURING ASCENT THEN ACTIVATE TWO GAS CONTROLLER)

INCREASE HELIUM PARTIAL PRESSURE DURING ON-ORBIT OPERATION
ADJUST FLAMMABILITY CRITERIA TO MORE STRINGENT LEVELS

INCREASE MINIMUM IGNITION TEMPERATURES, DECREASE
ALLOWABLE BURNING RATE

DEVELOP FIRE EXTINGUISHING TECHNIQUES | o
ISOLATE OR COMPARTMENTALIZE FIRE

IMPROVE SENSING EQUIPMENT
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CONTRACTOR IN-HOUSE STUDIES - GEMINI |

LVO- 1416-R\

ELIMINATE PURE OXYGEN ATMOSPHERE TESTING

COMPLETE TWO GAS SYSTEM

SIMPLIFIED TWO GAS SYSTEM

ESSENTIALLY SAME AS LABORATORY SYSTEM

PRELAUNCH

+ OXYGEN TO SUIT LOOP FROM GROUND SOURCE

. HELIUM TO CABIN FROM GROUND SOURCE

ASCENT

+ VENT CABIN AND PROVIDE ADDITIONAL OXYGEN

TO MAINTAIN HABITABLE CABIN

- ON-ORBIT

. CABIN RE-PRESSURIZATION USING LABORATORY
SYSTEM

RE-ENTRY

. OXYGEN TO SUIT LOOP FROM GEMINI SYSTEM

e oAk A e 1
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LVO-1427 m\

SUMMARY

PRESENT LABORATORY BASELINE ATMOSPHERE IS CONSIDERED
OPTIMUM FOR MOL PROGRAM, ' . .

OPERATIONAL PROCEDURES TO MINIMIZE EVENTS USING HIGH
PRESSURE/ CONCENTRATION OXYGEN BEING EVALUATED,

DESIGN AND PROCEDURAL CHANGES UNDER STUDY TO REDUCE
ON-ORBIT/ GROUND HAZARD, |

NASA/ MOL DATA EXCHANGE ACCELERATED.

»a

T . S ety cap sty
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This docoment contains information affecting the nationat
dofense of the Unitcd States within tha meanin “o_f the
Espionage Laws, Title 13 U. S.C., Saction 793 end 794, Its

Jranseaission or the rexelation of ils contenis in pny
manner to an unauthorized person is prohibited by law

GEMINI B PAD ABORT
CONTROL SYSTEM

(PACS)

15 FEBRUARY 1967

DOWNGRADED AT 3 YEAR INTERVALS;

DECLASSIFIED AFTER 12 YEARS,
DOD DIR 5200.10

/
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o | ™

GEMINI B PAD ABORT CONTROL SYSTEM

o PURPOSE OF BRIEFING
/ SUMMARIZE THE PAD ESCAPE PROBLEM
/ PRESENT STATUS TO DATE

o CONTENTS OF BRIEFING
/ DEFINITION OF ESCAPE MODES
/ DETAILS OF PAD ESCAPE PROBLEM
/ PROPOSED PACS SYSTEM DESCRIPTION
/ PRESENT MAC COST QUOTE FOR PACS

° BACKGROUND
/ MOL ASCENT CREW SAFETY SYSTEM HAS EVOLVED TO THE
PRESENT BASELINE DURING ALMOST THREE YEARS OF DETAILED
STUDY FROM THE BASIC NASA GEMINI SYSTEM AND THE TITAN IIIC
, . LAUNCH VEHICLE,
o / THE PHASE IB BASELINE CONSISTED OF:
o . TITAN II WITH REDUNDANT GUIDANCE AND CONTROL
SYSTEM AND MALFUNCTION DETEGTION SYSTEM
o GEMINI B SPACECRAFT ESCAPE SYSTEM
/  SPACECRAFT ESCAPE UTILIZING SALVO FIRED
RETRO MOTORS -
. /  EJECTION SEATS FOR SUBSEQUENT USE IF LAND LANDING
\ - IS EMINENT OR INSUFFICIENT ALTITUDE IS ATTAINED j
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CREW SAFETY BASELINE ASCENT ESCAPE MODES

o  ESCAPE MODES
/  MODE "A" - ON THE PAD TO 30 SEC IN FLIGHT, AFTER WHICH TIME
] WATER IMPACT IS IMMINENT
o THRUST TERMINATE LAUNCH VEHICLE
o  SALVO FIRE 6 RETROGRADE ROCKETS
o  SEAT EJECTION FROM SPACECRAFT

/ MODE "B'" - FROM 30 SEC IN FLIGHT TO 24, 000 FPS VELOCITY
o] THRUST TERMINATE AND RIDEOUT AS REQUIRED
o . SALVO FIRE RETROS 6,4, OR 2 AS REQUIRED
o  JETTISON ADAPTER SECTION
o RE-ENTER AND DEPLOY RECOVERY SYSTEM

/ MODE “C" - 24, 000 FPS TO 488 SEC FLIGHT TIME (20 SEC)
{40° SOUTH LATITUDE IMPACT AT ZERO LIFT)
o SEPARATE SPACECRAFT - FIRE STAGING ROCKETS
o TIME RETRO FIRE TO ACHIEVE DESIRED TOUCHDOWN
o RETROGRADE, RE-ENTER (FULL OR ZERO LIFT) AND RECOVERY

/  MODE "D" - ABORT INTO ORBIT FOR MINIMUM LIFE OF TWO ORBITS
o  SEPARATE ORBITING VEHICLE FROM TITAN IIIM (MANUALLY)
o  ACCELERATE TO ORBIT VELOCITY WITH ACTS (MANUAL)
o  PERFORM DEGRADED MISSION TO EXTENT POSSIBLE
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AT LN TIL
CREW FATALITY SUMMARY
BASELINE CONFIGURATION
T-IIIM FAILURE AVERAGE ESTIMATED CREW
ABORT MODE RATE (PPM) ESCAPE PROB#* LOSS (PPM)
A 0-5 SEC 217 . 055 205 i
5-30 SEC 427 . 527 202
B 30-80 SEC 806 .314 553
80-124 SEC 7000 .873 894
124-468 SEC 20291 . 972 566
C 468-495 SEC 1190 ’ . 986 17
D 495-SSECO 69 1. 000 0
TOTALS FOR ASCENT 30, 000 . 918 2437 PPM
*INCLUDES UNRELIABILITY OF GEMINI B
This docur:ent contains information affecting the nafional ) ) o
e e e e & Saction 793 a0 794, b TDWNGRADED AT 3 YEAR INTERVALS;
o san. o th revalation of ifs contemts in any ANRITINEATIAL - DECLASSIFIED AFTER 12 YEARS.
+ manner to an unauthorizad person is prohibited by law. . 'y J& i T"jﬁ AV g'ﬁ : yau £OD DIR 5200.10

T~
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| i Cemini B - Vice

RRW 2/ 14
CONTRIBUTIONS TO PAD ESCAPE PROBLEM
o CRITERIA FOR CREW SURVIVAL
/ MINIMUM SEPARATION DISTANCE FROM PAD 2 900 FEET
o THERMAL LIMITATION OF PERSONEL CHUTE
/ MINIMUM STABILIZED CHUTE ALTITUDE ' = 75 FEET

o STABILIZED SINK RATE 24 FPS _
o DEPLOYMENT ALTITUDE APPROXIMATELY 600 FEET

DISTURBANCE FACTORS FOR ESCAPE ANALYSIS

/

R T T

LAUNCH SITE WINDS

o AFFECTS SPACECRAFT MOTION

o AFFECTS CHUTE DRIFT

LAUNCH VEHICLE TIP OFF MOTION )
RETRO ROCKET MISALIGNMENT WITH SPACECRAFT C.G.
ADAPTER COMPARTMENT PRESSURES - "POP-GUN"
POWER-ON DRAG RISE

RETRO-ROCKET PERFORMANCE

ALL FACTORS CONTRIBUTE TO THE UNCERTAINTY IN SPACECRAFT
ALTITUDE AND ATTITUDE AT SEAT EJECTION

ESCAPE PROBLEM IS APPLICABLE TO FIRST FIVE SECONDS OF
FLIGHT
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AERONUTRONIC WARM GAS GENERATOR PROPOSAL

BASIC WEIGHT 12.5 LBS
MINUTEMAN QUALIFIED yvAILVES

SOLID PROPELLANT
GAS GENERATOR
2000°F

INLET VENTURI \ /?&R

PRESSURE INLET
TO CLOSE VALVE

POPPET VALVE
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STATUS OF DEVELOPMENT AT
McDONNELL
McDONNELL PRICING BASED ON THE FOLLOWING
/ AERONUTRONIC BID FOR THRUSTERS
/ HONEYWELL FOR ELECTRONICS USING RCS DRIVER CIRCUITS
a COMPETITIVE THRUSTER BIDS BEING EVALUATED

MAC WITHOLDING PLACEMENT OF PATE AND THRUSTER

CONTRACTS ONLY
/ ADAPTER INSTALLATION DRAWINGS PROCEEDING

/ PROCUREMENT OF MINOR ITEMS PROCEEDING

DETAIL TEST PLAN IN PREPARATION

/ MOL SPO APPROVAL REQUIRED
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PAD ABORT SYSTEM

— e

h

o

o

AVE AGE
MAC EFFORT '
/ ENGINEERING $ 332,092 $ 31,671
/ MFG (Q.A. ETC.) 72, 586 48, 153
PROCUREMENT
/ MATERIAL 14,478 17, 640
o PATE(6 UNITS) 247,239 --
o THRUSTERS
(12 UNITS) 1,066, 369 -
o RCS MOD. 4,025 -
o MISC. 772 -
o AGE - 52, 640
TOTAL CFE - = = = = = = = = = = e e e o e e = -

McDONNELL FIRM COST QUOTATION

PROCUREMENT EXPENSE (4. 7%)

TOTAL COST - = = = = = = = = @ = = = = = = = = = = = - =

G&A (8. 9%)
AUTOMATION CENTER

TOTAL ESTIMATED COST ~ - = = = = = = = = = = = = - -

EARNINGS (12%)
RENT
TOTAL PACS COST

DEFERRED BUDGETARY ALLOCATION

$

32,118
247,239

1,066, 369
4,025

772

52, 640

TOTAL

$ 363,763
120, 739

1,403, 163
65, 949
1,953,614
173,915
66,896

2,194,425

T 263,331
e 485
2,458,241
$ 2,500,000

S

s
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CONCLUSIONS

o BASELINE ESCAPE CONCEPT FOR NEAR PAD FAILURES
PROVIDES ESSENTIALLY NO SURVIVABILITY (5%)

o ADDITION OF PACS WILL INCREASE THE SPACECRAFT
WEIGHT AND COST

[OUS

/ MAC PROPOSAL
o 46 POUNDS

o $2.46 M

o PACS IMPROVES PAD ESCAPE TO APPROXIMATELY
95% SURVIVABILITY

o REQUEST APPROVAL TO PROCEED WITH PACS
IMPLEMENTATION
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NASA GEMINI ABORT MODE I

\

(o]

MODE I (SEAT EJECTION) APPLYS FROM IGNITION TO 15,000 FEET
ALTITUDE

/ PAD ESCAPE
o SURFACE WINDS RESTRICTED TO LESS THAN 10.5 KNOTS
o MINIMUM DISTANCE FROM PAD APPROXIMATELY 600 FEET
o GLV HOLD-DOWN FOR 2 SECONDS

/ 2 SECOND WARNING TIME - AVOIDS FLAME FRONT
/ 12 SECOND WARNING TIME - AVOIDS OVERPRESSURE ON CHU TES
/ AFTER LIFT-OFF

o NO THRUST TERMINATION EXCEPT BY RSO
o NO ESCAPE FOR 2 TO 4 SECONDS FOR SINGLE OR DUAL
ENGINE FAILURES

o 5.5 SECONDS WARNING TIME REQUIRED TO AVOID FLAME FRONT
AT 10,000 FEET

SURVIVABILITY IS HEAVILY DEPENDENT UPON CREW C.G. POSITIONS,
GLV MOTION, AND WINDS
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NASA GEMINI COMPARISON
ESTIMATED CREW FATALITIES

ABORT MODE GT-4 GT-12

FAILURES [ESCAPE| CREW FAILURES |ESCAPE| CREW

PPM PROB, | LOSS PPM PROB. | LOSS

* PPM * PPM

i .. 0-2 SECONDS(HOLD DOWN}) NO DATA 9,570 .999 3

2-50 SECONDS 13,480 .718 | 3720 5, 680 .734 | 1520

II. 50-100 SECONDS 13,430 .696 | 4080 5,680 .703 | 1690

IIl, 100 SECONDS-21, 000 fps 52,770 . 990 520 48,420 ©.994 | 320

IV, 21000 fps~-INSERT 5,220 .987 70 6,610 .995 24

i

’ TOTAL ASCENT 84, 900 .901 | 8390 75, 960 .954 | 3557

TOTAL MISSION 12,920 4,280

¥ AVERAGE ESCAPE PROBABILITY

whss Jocument conlains information affecting the nafional
detansa of the United States within the meaning of the

Qomge Laws, Tifle 18 U.S.C., Section 793 and 794, lis s .o D.O.WNGR‘ADED AT 3 YEAR iNTERVALS;—

tronsinission or ihe revelation of its conlents in any

: . e FA R Rk Rt ol I W I DECLASSIFIED
manncr to an wxauthorized person is prohibiled by law. = - VAN 110 HEERRIZSA bBoD DIQFIS-EZ?)O.I 120 YEARS.
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(Dr—SEERET-SPECIAL HANDLING

OBJECTIVES

RE- EXAMINE MOL/DORIAN SYSTEM TEST PLANNING TO:

o.

o]

. THERMAL VACUUM TESTING

' OPERATIONAL DYNAMICS TESTING

O O 0 0 0 O

ENSURE WELL INTEGRATED CONSISTENT TEST PROGRAM

REDUCE NEED FOR NEW FACILITIES AND OTHER COSTS
CONSISTENT WITH THE OBJECTIVES OF THE PROGRAM

RESULT IN LEAST IMPACT ON PRESENT ROLES

AREAS OF PARTICULAR CONCERN:

ACOUSTIC TESTING

VIBRATION TESTING FOR MODES

TEST TIME PRIOR TO FLIGHT
IMPACT OF FLOW ON AGE/FACILITIES

(D) TSECRETSPECIAL HANDLING

~

Handle vz ;;,

AN

WHS-227

P>

Control System
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PARTICIPANTS AND RESPONSIBILITIES °

TEAM CHAIRMAN - J, KENT
CO-CHAIRMAN - N, NIEDERMAN

CATEGORY CHAIRMEN PARTICIPANTS
DEVELOPMENT TESTING - " | THERMAL- .
(F. W, BELINA) ‘ C (R. D, LONG)
QUALIFICATION TESTING - | ACOUSTIC -

(F. P, KIEFER/R, J. KREJC)) .~ (D. L. VAN ERT/S. D. ZINN)
 ACCEPTANCE TESTING - L DYNAMICS - o
.77 (W, C. HAYDEN/F, W, MAC NAB) 1 (J. E. ANDERSON/R., W. DEZELAN)

EMC -
(W. J. BALDAU)
FACILITIES/AGE - (D, E. WILKINS)
(R. E. FINNEY/E. F, SCHMIDT)

(D) ~SESRET SPECIAL HANDLING | o Handle via BYEMAN
- Control System

(D) —SEEREF-SPECIAL HANDLING wes- 22>
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(D) —SEGREF-SPECIAL HANDLING 'W HS 7- 23
. . g &
IMPLEMENTATION®
RECOMMENDATION ACTION REQUIRED
'DEVELOPMENT TESTING
1 DIRECT GE TO CONDUCT INDIVIDUAL COMPONENT ACOUSTIC | ECP .
DEVELOPMENT TESTING, ONLY ON A SELECTIVE BASIS, AND -
RETAIN COMPONENT VIBRATION TESTING. | -
2, DIRECT DAC TO CONDUCT THE MM DOOR JETTISON SHOCK ‘IN SCOPE
TEST IN LV CONFIGURATION,
‘3. DIRECT DAC 'ro CONDUCT supzasomc AS WELL AS i ECP ' S
. ‘ TRANSONIC, METEROID SHIELD FLUTTER TEST.
" 4,  DIRECT DAC TO CONDUCT BOOST PHASE MODAL SURVEY IN SCOPE
WITH STV BASE SUPPORTED BY A STRUCTURE
SIMULATING TITAN ADAPTOR.
5. . DIRECT DAC TO CONDUGT ORBITAL PHASE MODAL . IN SCOPE -

SURVEY ON STV, SUSPENDED VERTICALLY IN FREE=
FREE CONDITION, WITH MM DOOR REMOVED AND -
- WITHOUT DOOR TRUSS.

- | : & ey
(D) TSEEREIT-SPECIAL HANDLING = , g””l?‘o[ SJ’S_tem 'fﬂll
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(D) —SESREF-SPECIAL HANDLING

! ' . 4

IMPLEMENTATION

RECOMMENDATION

 DEVELOPMENT TESTING (CONT'D)

6. REVIEW THE EK COMPONENT DEVELOPMENT TEST
'~ PROGRAM TO ENSURE THAT CRITICAL DEVELOPMENTAL
COMPONENTS ARE SUBJECTED TO THERMAL, THERMAL-
VACUUM AND DYNAMIC EXPOSURES TO PROVIDE A
MINIMUM RISK COMPQNENT QUALIFICATION PROGRAM,

7 DIRECT EK TO LIMIT PLANNED GROUND CONDITIONING
. TESTS (TEMPERATURE, HUMIDITY, ETC.) OF MM
THERMAL MODEL, '

8. DIRECT EK TO PERFORM THE COA MODAL SURVEY
WITH THE BARREL ATTACHED TO FIXED SUPPORTS AT
THE THREE MOUNTING POINTS INSTEAD OF SUSPENDED
IN A FREE-FREE CONDITION.,

@ | DIRECT EK TO PERFORM MM ACOUSTIC DEVELOPMENT
TEST AT AN OFF SITE FACILITY.

(D) —SFEREF-SPECIAL HANDLING

BYE-ET"T

WHS -223
P1 ¢

. ACTION REQUIRED

NORMAL WORK

ECP

IN SCOPE

ECP
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(DySECRET - SPECIAL HANDLING

IMPLEMENTATION

RECOMMENDATION

QUALIFICATION TESTING

o

4.

DIRECT GE TO CONDUCT INDIVIDUAL COMPONENT
ACOUSTIC QUAL TESTING ONLY ON A SELECTIVE
BASIS. (RETAIN COMPONENT VIBRATION QUAL
TESTING.,)

DIRECT GE TO DELETE THE PLANNED TM BAY
VIBRATION QUAL TEST, BUT CONDUCT A PRE-QUAL
VIBRATION TEST. .

'DIRECT EK AND GE TO PERFORM THE TM BAY

DYNAMIC QUAL TEST USING 114E,

DIRECT DAC TO PERFORM THE MM SHELL STRENGTH
QUAL TEST COMBINING DIFFERENTIAL PRESSURES
WITH BENDING MOMENTS.

FOR UNIFORMITY THROUGHOUT THE PROGRAM,
LIMIT ACOUSTIC QUAL TESTING TO FLIGHT LEVELS
AND FLIGHT DURATION TO PERMIT QUAL VEHICLE
USE FOR FLIGHT.

"RETAIN COA 30-DAY T/V TESTS. REDUCE OR CONSIDER

FOR DELETION 60 MM T/V TEST

DIRECT DAC TO PERFORM A LIMITED LM ACOUSTIC'
QUALIFICATION TEST AT THE SAME FACILITY USED

~FOR THE ACOUSTIC DEVELOPMENT TEST,

\

{(D-SEEREFP~ SPECIAL HANDLING

Wi S-22) \

P77

ACTION REQUIRED

ECP

ECP s

ECP

ECP

ECP

APPROVAL
ECP

Handlg iy p
Controf Systa YEMM

§T-1097
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(D-SEGREFT=SFPECIAL HANDLING

IMPLEMENTATION

RECOMMENDATION

ACCEPTANCE TESTING

o
K
-9

4.

DIRECT DAC TO PERFORM A T/V ACCEPTANCE TEST
ON EACH LM; DELETE T/V ACCEPTANCE TEST OF LV,

DIRECT GE TO PERFORM AN MMFS MODE VERIFICATION
ACCEPTANCE TEST ON EACH FLIGHT VEHICLE

'DIRECT EK TO PERFORM A COA MODE VERIFICATION

ACCEPTANCE TEST ON EACH FLIGHT ARTICLE,
DELETE ORBITAL PHASE SURVEY ON FV'S 3 AND 6,

DIRECT EK AND GE TO CONbUCT JOINT MM EMC
ACCEPTANCE' TEST AT ROCHESTER.

LOW LEVEL VIBRATION ACCEPTANCE TEST FOR LV,
LM, AND MM.

(D)-SEGREF~- SPECIAL HANDLING

BYET
“JFLS-ZJL)
Piv

ACTION REQUIRED

ECP
ECP
ECP

(APPROVAL)
ECP

ECP

Handle vig BYEMAN
Controf System

ST-1098

\

/
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(D) —SEEREFSPECIAL HANDLING B wiHs - 223
(27

PROPOSED SYSTEM-SEGMENT ACOUSTIC TESTS

(STEERING COMMITTEE RECOMMENDATION)

System Segments

: . System ‘
TEST PHASE LV = LM + MM LM MM*
: TM Bay | COA Bay
DEVELOPMENT _ . ' Acoustic 1~ Acoustic
" QUALIFICATION R Limited** Limited**
. : . o Acoustic Acoustic
. % | ACCEPTANCE Local Excitation None Low Level
EEEENE , : at Interface Hard Low Level Vibration
Points Vibratiovn
(Workmanship)

*MM = TMBay + COA Bay

(D) —SEGRET-SPECIAL HANDLING

Handle vj BYEMA |
- Gontro} Syster :
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WHS - 223
(DFSE6RETSPECIAL HANDLING - P'I 1D

SYSTEM-SEGMENT ACOUSTIC TESTS
" ALTERNATE PLAN

SYSTEH'SW |

SYSTEM . MM
LV = LM + MM © LM TM BAY | COA BAY
DEVELOPMENT N | ACOUSTIC* - ACOUSTIC**
QUALIFICATION - --
| = ACCEPTANCE LOCAL EXCITATION|{ ACOUSTIC ACOUSTIC
| AT INTERFACE '
HARD POINTS
* OFF SITE OR HUNTINGTON BEACH , : N
S *+ OFF SITE OR ROCHESTER
s (D) SEEREISPECIAL HANDLING Handie via BYEMAN
L Control System

$ST-200y
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BYE-GZ,

f

(D)-SECRET-SPECIAL HANDLING

COST COMPARISON - DELTAS

W‘u\

P17 !/

(D)-&E'G*Eﬁ PECIAL HANDLING

cﬂﬂtm, Qe

OFF SITE ON SITE :
QUAL. & DEVELOP. DEVELOP. & ACCEP.
{COLD]) ‘ (HOT) '
ROCHESTER FACILITY 2.50 M
PERSONNEL suppon'r OF FACILITY
(2 YEARS) .60 M
HUNTINGTON BEACH FACILITY - ) 2.7 M
PERSONNEL SUPPORT OF FACILITY |
(2 YEARS) | .60 M
- DAC ADDITIONAL TEST SUPPORT | .5 M 1.75 M
GE AND EK ACCEPTANGE TEST cxizmjr (.50 M) ‘
TRANSPORTATION (LM & MM) | | .20 M
SHROUDS AND STE (LM & MM) . ' | .50 M
GE TEST SUPPORT 1,00 M
EK TEST SUPPORT - -  LO0OM
AGE . : ' .50 M 2.10 M
NASA SUPPORT COSTS | | ?
4.45M 10.35 M
Handle viz BYEMAN

ik

sr-zooe/'_ |
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WHS-223
p1 1>
MAJOR RECOMMENDATIONS AFFECTING DAC . |
ROM COST
o | NEW
RECOMMENDATION IMPACT . FUNDED FUNDS
‘0o CONDUCT LM ACOUSTIC QUAL TRANSPORT. 4850 K
TEST (IN SAME FACILITY USED , :
FOR STV ACOUSTIC TEST) TEST INCREASE +$750 K
_ «(PLANNING & SUPPORT) :
ADD'L- REFURB., +$500 K
LMQTV '
| | FACILITY COST . 48250 K
o (
“ o T/V ACCEPTANCE OF LM © . - ELIM, CONTAM. ' ' -$60 K.
‘ INSTEAD OF LV - TEST . '
L ELIM. BUILD, -$150K
Co e , . . MOD. )
_ 6 DELETE ONE MMAS SHELL -$500 K
FOR FM 4. |
-$500 K $LI4 M
__ Handle via BYEMAN
. (DFSEGREI.. SPECIAL HANDLING Control System

ST-1099 / |
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DYSEGREL ., SPECIAL HANDLING -
/%“ ( WiHS-223
| | | pa 12
MAJOR RECOMMENDA TIONS AFFECTING GE
ROM COST
-  NEW
- RECOMMENDA TION : IMPACT FUNDED FUNDS
o MODIFY TEST FLOW
SUBJECT QUAL VEHICLE #115 ELIMINATE ONE -5 M
TO T/V ONLY, THEN FLY, SET GE-AVE
TM BAY 114E TO BE USED BY = REDUGE AGE To-$4.5 M
. EK FOR COA DRV AND QUAL : '
TESTING. REDUCE TEST -$500 K
SUPPORT :
. b
| REDUCE SPARES  -$200 K
o . DELETION OF QUAL TEST © ELIMINATE FACILI. -$200 K
‘ AT GE ' TIES OPERATIONAL d
. - PERSONNEL
| ' SUPPORT OF DEVELOP, & ADDITIONAL TIME, © +$300 K
QUAL TEST AT HOUSTON .~ TRAVEL, ETC,
o DIRECT GE TO DELETE MOST ELIMINATE TESTS -$100K
COMPONENT DEVELOP. & QUAL _ ‘
ACOUSTIC TESTS :
-$10.5 M +$300 K
. - | . Hancle via Byeyay o
- | (DI'SEGRET - SPECIAL HANDLING Contz! S o
’ . RV SV : :
K | | | . ' ST-2000 / R
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(D) SEGRET - SPECIAL HANDLING

MAJOR RECOMMENDATIONS AFFECTING EK

RECOMMENDATION

o NO MM ACOUSTIC FACILITY'
. AT ROCHESTER

o  DELETE GROUND
- CONDITIONING TEST

o . USE TM BAY 114E FOR
- . DEVELOP. & QUAL.

TEST AT AN OFF-SITE FACILITY

o !“ SUBJECT EK QUAL VEHICLE TO

LIMITED ACOUS’}‘IC QUAL TEST,
THEN FLY

"o PERFORM MM ACOUSTIC DEVELOP,

IMPACT

ELIMINATE
FACILITY

ELIMINATE TEST
FACILITY OPER-
ATIONAL PERSON-
. NEL

ELIMINATE TEST
& FACILITY

TEST SUPPORT
REDUCTION

‘TEST SHROUD
TRANSPORT.
TEST INCREASE
DELETE FM 4
REFURB, QM

OFF-SITE TEST
SUPPORT INCR.

TRANSPCRT.

 (DFSBCRE] - SPECIAL HANDLING

wNS~2A

P14

ROM COST
. NEW
FUNDED FUNDS
-$2.5 M
-$600 K |
-$182K
© -$50 K )
4$250 K-
+$56 K
+$150 K
-$3o 2 M
+$1.0 M
+$250 K
+$50 K
-$6.53 M ¢| 75 M
fonsie via ggyﬁm
Contiz) System
ST-2001°
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(D) SECREI. . SPECIAL HANDLING

IMPACT SUMMARY

wus‘ug\

p1

"~ PRESENTLY NEW
" FUNDED FUNDS
o MAJOR RECOMMENDATIONS AFFECTING DAC -$500 K 4$1.34 M
© MAJOR RECOMMENDATIONS AFFECTING GE -$10.5 M +$300 K
o MAJOR RECOMMENDATIONS AFFECTING EK -$6.53 M 1$1.75 M
-$17.53 M +$3.39 M
NET DIFFERENCE ~ $14. 14 M

~ it;;\ s PEERE- T
Hangis .. o s LiiAN

Control System

- \ ' (DI SEERETI_- SPECIAL HANDLING ' - sT-2002 /
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’ RELEAS(E/EKV 2075

CONCLUSIONS.

o THE RECOMMENDED PROGRAM iS LESS THAN DESIRABLE FROM A
TECHNICAL STANDPOINT, BUT UNDER THE FUNDING
RESTRICTION IS AN ACCEPTABLE RISK

o 1T PROVIDES INCREASED CONFIDENCE OF MISSION SdCCESS AND
CREW SAFETY OVER THE BASELINE PROGRAM

o 1T REQUIRES NO NEW FUNDS AND SHOULD RESULT IN REDUCTIONS

‘ Co o THE ALTERNATE APPROACH PROVIDES INCREASED CONFIDENCE
s _ AND SHOULD BE ACHIEVABLE WITHIN PRESENT FUNDING ,

. Hakvic o o il
IANDLING, ~ Gontrol System
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(DySEEREF-SPECIAL HANDLING ‘ f 7 ,7

. PROPOSED MM ACOUSTIC TEST SCHEDULING

ACOQUSTIC FACILITY AT ONF

. DESIGN L , ' I J '

' CONSTRUCTION | [ ]

"EQUIPMENT INSTALLATION

et

FACILITY CALIBRATION - [ -

. 'SDM A\)AIL.ABxLxTY | ‘ FA
DEVELOPMENT TESTING
ALIGN AND MATE 1 C

E 'SHIP TO DAC | | | ¥

. LV MODAL SURVEY & DOOR EJECT. |

' SHIP TO ONF

MM ACOUSTIC TEST

rDQ—

Y L1 $ 1 i i i

4 i et 4 $ ’L£ 1‘% v \J
J FMAMJJ ASONDIJFMAMJ JASOND|JFMAMIJ

1967 | 1968 1969
| (D)W—SPEC[AL HANDLING C b AN
| Control System

ST-1096
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(D) SECRET_SPECIAL HANDLING : WHS-2

TM BAY VIBRATION QUALIFICATION TEST

BASELINE:
- SINUSOIDAL VIBRATION TEST ONLY,
- RANDOM VIBRATION MAY BF. ADDED BASED ON DATA FROM
MM ACOUSTIC DEVELOPMENT TEST, ~ | .
RECOMMENDATION: . )
- DELETE TM BAY VIBRATION QUALIFICATION TEST,
- REPLACE WITH TM BAY ACOUSTIC QUALIFICATION TEST (114E)

- CONDUCT LOW LEVEL VIBRATION (PRE-QUAL) TEST.

STEERING COMMITTEE ACTION:

- APPROVED,

(D) TS EGRET_SPECIAL HANDLING

fican,, |

?
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RECOMITENDED TEST FLOW REVISIONS r1 7
MAMS JAS '63‘8 hA Moo s8lés 45 A/‘g..'/?; |
. N Q
th!lll?lflfjlll ’Y'T?”"’"I”"‘n’"{‘(quf’u
//LE : : . . .
CONSOLES _— GE
L7 : '——1 T
. . V-3 ‘ P{MMFS
e £, BELCYRSISN
W PEGUTEr ramer, £v3 £vy
- . AL D VS -@Aw-' A Fvs A ~ve Y7
gy =t
&F S5 i v | Awr D
. ' Moy |7 %1 T oAcC
- 70 vA~S
L} a%- M 4
- YT\
Y ¥
<Y 3 \
5 D EK
) £M ACOUSTIC
//45 i TEIT
@N o |#
- erleg 69I¢9 &9 |
l (D) —SEGRELSPECIAL HANDLING | Hﬂﬂin Vo -'EMM

Control Systom
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(D) —&EERETSPECIAL HANDLING ' Wis-223

}972,0 .

ACOUSTIC QUALIFICATION TEST RECOMMENDATIONS

o SUBJECT LM AND MM TO AN ACOUSTIC TEST AT QUAL LEVELS FOR A
- DURATION IN EXCESS OF THAT EXPECTED DURING FLIGHT.

o PROVIDE ACOUSTIC FACILITY AT ROCHESTER FOR MM TESTING.,
o MODIFY SANTA MONICA FACILITY FOR LM TESTING.' .

STEERING COMMITTEE ACTION:

] SUBJECT LM AND MM QUAL VEHICLES TO AN ACOUSTIC TEST
AT FLIGHT LEVELS FOR FLIGHT DURATION. ’ '

e ©  PERFORM LIMITED QUAL ACOUSTIC TEST IN SAME FACILITY AS - B
USED FOR DEVELOPMENT TEST (TEST CONDUCTED WITH POWER
":%. . OFF =- CHECK AT H.B, 'AND ROCHESTER BEFORE AND AFTER).

o FLY QUAL VEHICLES ON FLIGHT 7.

(D) —SECRET SPECIAL HANDLING

8 .
o oy g Moy

- N | By
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# ) ' (D SESREISPECIAL HANDLING

f 7 A
LM QUALIFICATION COSTS
HUNTINGTON
OFF SITE BEACH
LM HARDWARE (LIKE NO. 6) | $19.44 M $19.44 M
'ENGINEERING AND TEST SUPPORT . 69M .69 M
LMQTV REFURBISHMENT CREDIT (2,81 M) (2.81 M)
ADDITIONAL AGE STATION 431 M 2.10 M
 THREE-MONTH PROGRAM EXTENSION 21.85 M 21,85 M
ﬁa‘“un\, ¥ud U‘Em
B | Control System
\’ . (DFSEGRETSPECIAL HANDLING | /

. S$t-24007
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(D) —SEEREF-SPECIAL HANDLING
LV THERMAL VACUUM TESTING AT DAC

ALTERNATIVES

CONSIDERATIONS

BASELINE:
"LAB VEHICLE THERMAL/VAC TEST

POSSIBLE HIGHER CONFIDENCE IN
THERMAL INTERFACE -

POSSIBLE CONTAMINATION
HANDLING PROBLEMS

SCHEDULE DELAY DUE TO FINDING
LM PROBLEMS IN LV CONFIGURATION

ALTERNATE:
LM .THERMAL/VAC TEST

~

SAVES 280 HOURS OF MM REDUNDANT
TESTING

AVOIDS POSSIBLE MM CONTAMINATION
AVOIDS HANDLING PROBLEMS

FINDS PROBLEMS IN SIMPLER
CONFIGURATION

FIVE-WEEK LAUNCH SLIP UNLESS
DELETE PRE-QUAL EMC AND IMPROVE
ECLS TEST SCHEDULE .

RECOMMENDATION:

STEERING COMMITTEE ACTION:

(D)WSPECIAL HANDLING

'3

T/V TEST LM INSTEAD OF LV, REVISE TEST FLOW TO
ALLEVIATE SCHEDULE PROBLIEM,

APPROVED PENDING SCHEDULE EVALUATION.

IIChb,b Wa

B
Gontrgf ek

System
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(D) —SEGRELSPECIAL HANDLING

MMFS MODE VERIFICATION TEST

ACCEPTANCE

- “ALTERNATIVES

CONSIDERATIONS

1, NO ACCEPTANCE MODAL VERI!FICATION
© IS PRESENTLY PLANNED IN BASELINE

0 A STATIC DEFLECTION MEASUREMENT
IS TO BE PERFORMED ON THE SPIDER
STRUCTURE ONLY

2, PERFORM A MMFS MODE VERIFICATION
MEASUREMENT ON EACH ASSEMBLY AS
A PART OF ACCEPTANCE PROCEDURE

o TM DYNAMIC CHARACTERISTICS ARE

- ONE OF MOST CRITICAL STRUCTURAL
CONSIDERATIONS

o MODE MEASUREMENTS OF MMFS
ASSEMBLY IS BEST METHOD OF.
 VERIFICATION

o FIXTURE REQUIRED FOR HARD SUPPORT

AT MMFS/LM INTERFACE STATION

RECOMMFNDATION:

A MODF. VERIFICATION TEST OF THE MMFS BE INCORPORATED INTO THE GE

ACCEPTANCE TEST PROGRAM.,
- STEERING COMMITTEE ACTION:

CONDUCT ON FV 3 THEN CONSIDER ELIMINATION,

.

yanle via BYEMAR

(D) —SEGRETSPECIAL HANDLING . Control System o

R

e St
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(D). ~SEGRLEISPECIAL HANDLING | : B\yél F}S 2>"5

COA MODE SURVEY TEST , 7
(ACCEPTANCE) '

ALTERNATIVES CONSIDERATIONS

BASELINE

MODE SURVEY OF COA NOT PLANNED
ON EACH ARTICLE

'ALTE'RNATIVE | o THE RESULTS WILL VERIFY THAT

CONDUCT MODE SURVEY SIMILAR TO DY ’;’,’;"éln‘ic’?rkgbp ERTIES OF COA ARE
DM TEST :

o WILL PROVIDE MINIMUM SHAKE-OUT
OF WORKMANSHIP

-RECOMMENDATION:
A MODE SURVEY TEST SHOULD BE CONDUCTED ON EACH FLIGHT ARTICLE,
THIS TEST SHOULD UTILIZE HARD-POINT SUPPORT FIXTURE AS DESCRIBED
FOR DM TEST

STEERING COMMITTEE ACTION:

CONDUCT ON FV 3 THEN CONSIDER ELIMINATION,

- i HvEHIRN
(D) —SEERFT-SPECIAL HANDLING fitas Vit ©F
| \}nntm\ System

o
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(D—SESREE-SPECIAL HANDLING

i ' 4

ACOUSTIC ACCEPTANCE TEST RECOMMENDATIONS P? L

o SUBJECT LM AND MM TO AN ACOUSTIC ACCEPTANCE TEST.

“o SUBJECT LV TO LOCAL EXCITATION AT INTERFACE HARD POINTS
TO CHECK INTERFACE CONNECTIONS,

STEERING COMMITTEE ACTION:

0 CONDUCT MM LOW LEVEL VIBRATION ACCEPTANCE TEST
. AT ROCHESTER,

o. CONDUCT LV AND LM ACCEPTANCE TEST AT HB (LOW LEVEL
EXCITATION)

P : (D) ~SECRET-SPECIAL HANDLING

hmf;“j via BYEMAM
Cantrel System
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I . C WHs 223
~ P9 26
DAC FACILITY COSTS . [
BUILDING 900 K
' SOUND EQUIPMENT (HORN) | 180 K

COMPRESSOR, MOTOR, ELECTRIC

DISTRIBUTION SUBSTATION =~ 650 K
TAPE TRANSPORT L - } 225 K
ACCELEROMETERS |  ak
SIGNAL CONDITIONING < 127K |
v 'MISCELLANEOUS - | 15 K -
ANE COSTS . ‘ . | 127 K i
| | TOTAL . 2.255 M
ENGINEERING AND PLANNING | | .500 M
| 2

» 750 M
Handle via BYEMAR
Contrel System

\ : | . (DFSEEREI-SPECIAL HANDLING | - /
L ‘ | . - | . . B-1 |
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PROBABILITY OF DENIED INGRESS TO GEMINI B
COMPARTMENT
ABORT LOCATION OF PROBABILITY OF DENIED
FAILURE OR HAZARD FAILURE/HAZARD _PATH OF INGRESS TO GEM, B _ INGRESS TO Gil'M, B
12
FIRE u.C. 'L V. WITH E. V. BACKUP 50 x 10” |
E.V. IF TUNNEL DAMAGE 15 x 10" Py
P.C I.V. ONLY 3x 1078
Ny e
EXPLOSION . CRUSHED TUNNEL, USE E.V, 15 x 10 o
' L V. 3x10°° R
[
y
- | , 12 Lo
DEPRESSURIZATION P.C. GENERALLY I V. WITH E. V. 50 x 10
BACKUP
| -12
NOXIOUS GASES P.C. I.V. OR E. V. 50 x 10
SUBSYSTEM ANOMOLIES U.C, I.V. OR E,V, DEPENDING ON
- EFFECT ON SYSTEM (POWER ]
LOSS, 0, LOSS) 15 x 10
TO _,,
P,C. LV, OR E,V, DEPENDING ON 50 x 10
EFFECT ON SYSTEM

ROBABILITY OF DENIED INGRESS TO GEMINI B IS VERY REMOTE

v o v e oo

e

LIt
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X
/ - POSSIBLE CAUSES OF FAILURE OF GEMINI B TO INITIATE NORMAL RE- ENTRY \

. | TYPE OF EVENT PROBABILITY OF OCCURRENC I
- SYSTEM (RE- ENTRY PRECLUDING FAILURES) FOR 30 DAYS IN- ORBIT
GUIDANCE HAND CONTROLLER INOPERATIVE OR ) 0.001 X 107°

& CONTROL FAILURE IN BOTH DIRECT AND RATE
' o COMMAND MODE, '

PROPULSION LEAKAGE OF BOTH RCS RINGS OR BURST 9.686 X 10"5
' OF PRESSURE TANK DAMAGING BOTH RINGS.,

SHORT OR OPEN CIRCUIT - BOTH RINGS 0.200 X 10° 5

INOPERATIVE, FAILURE OF MORE THAN ;

FOUR RETRO- ROCKETS

 ENVIRON. BURSTING OF 0. TANKS CAUSING 0 | | 7.200 X 10°°
CONTROL ' LOSS OR RETR(?—ROCKET muvmcuzZ

- SYSTEM | :
ELECTRICAL  SHORT TO GROUND OF COMMON BUS 7,475 x 10°°
POWER CAUSING LOSS OF ALL FUNCTIONS. :

. . MULTIPLE BATTERY LOSS.

CREW. . HEAT SHIELD/PRESSURE HATCH . | 0.400 X 10°°
TRANSFER FAILURE OR FAILURE TO SEPARATE.

LV GEMINI FROM LAB

TOTAL PROBABILITY OF A GEMINI B 24.962 X 10~ >

EQUIPMENT FAILURE WHICH WOULD
'PRECLUDE INITIATION OF RE- ENTRY

NS e gt (0,000 Eenes |
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PROBABLE RESCUE OR ESCAPE ESTIMATE SUMMARY

EVENT

. OCCURRENCE PRECLUDING INGRESS TO

GEMINI B FROM LAB

OCCURRENCE PRECLUDING RE- ENTRY
OF GEMINI B

ESTIMATED EVENTS PRECLUDING RESCUE
OR ESCAPE (CREW FATALTIES, VEHICLE
DYNA MICS)

ESTIMATED RESCUE OR ESCAPE OPPORTUNITIES

PROBABLE EVENTS
PER 10, 000 MISSIONS

MUCH LESS THAN 1

AT MOST 3
AT LEAST 1
AT MOST kZ

N\
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<Z 1/10,000 CREWS RESCUABLE

EARTH BASED RESCUE CONSIDERATIONS

® WITH NO CONSTRAINTS ON GEMINI B OR LAUNCH VEHICLE CAPABILITY

v SYSTEM USED TWICE IN 10, 000 MISSIONS

© CURRENT GEMINI B LOITER AND LAUNCH VEHICLE PAYLOAD
CONSTRAINTS FURTHER REDUCE EFFECTIVENESS,

RESCUE
POSSIBLE

RESCUE NOT
POSSIBLE

ORBIT PLANE '
' EARTH'S ROTATION

e i
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ON- BOARD ESCAPE SYSTEM CONSIDERATIONS

TECHNOLOGY GENERALLY AVAILABLE

SYSTEM COMPATIBILITY REQUIRES EARLY DESIGN INTEGRATION '

(TOTAL SYSTEM DESIGN)

LIMITED UTILITY, CONSIDERING ALIL CAUSES OF ORBITAL STRANDING
(DEVICES DISABLED OR NOT AVAILABLE)

RE— ENTRY, RECOVERY, RETRIEVAL HAZARDS,

(UNSOPHISTICATED SUBSYSTEMS, LARGE DISPERSIONS)
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e

COMPARISON OF ORBITAL STRANDING RISK WITH

RISKS OF SOME FAMILIAR ACTIVITIES

ACTIVITY 100, 000 MAN DAYS
® DOMESTIC PASSENGER AIR CARRIERS 4.0
® ESTIMATED MOL CREW STRANDING .7

® ACCIDENT FATALITY RATE, U.S. POPULATION .2

#9
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e

SUMMARY

MOL BASELINE PROGRAM ORBITAL RESCUE/ESCAPE

MOL SYSTEM DEVELOPMENT APPROACH
RELIABILITY

BLOCK AND FUNCTIONAL REDUNDANCY

J

J

/ TESTING
J SYSTEMS MONITORING
J

EMERGENCY PROCEEDURES AND TRAINING

REMOTE POSSIBILITY OF ORBITAL STRANDING (. 9998 PER MISSION)

NO SUBSTANTIAL REQUIREMENT FOR RESCUE OR ESCAPE

SYSTEMS IN THE MOL DEVELOPMENT PROGRAM.

i e D e i

# 10

PIPRI NN
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FOLLOW-ON PROGRAM CONSIDERATIONS

- ©@ MOL MAY HAVE RENDEZVOUS/RESUPPLY CAPABILITY IN
EARLY SEVENTIES -

@ NASA AAP PLANS RENDEZVOUS/RESUPPLY OPERATIONS
STARTING IN LATE SIXTIES -

® ELEMENTS OF THESE TWO SYSTEMS MIGHT BE COMBINED
TO PERMIT AN EARLY SPACE RESCUE SYSTEM
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Sheets: 17

RO

ACTIVE TARGET SIM‘ULATION

VALIDATION EXPERIMENT

Haredia via BYEMAN
Control System

HB-1121
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(D, G $EE€RET.SPECIAL HANDLING WFB-115
Page 2

BACKGROUND

@ 5 J'ANUARY 1967 SIMULATION PRESENTATION

- MAINSTREAM OF SIMULATION TO UTILIZE TWO-DIMENSIONAL
STIMULUS MATERIAL OBTAINED FROM G/G3 FLIGHTS

- USE OF AIRCRAFT, 3-D MODELS NOT ADVOCATED AS A PART
OF MAINSTREAM SIMULATION
00 STIMULUS REALISM -
Q0 SCALING PROBLEMS
oo SAMPLE SIZE

00 FACILITY REQUIREMENTS
oo COST % SCHEDULES

© QUESTION POSED
- CAN A LIMITED AIRCRAFT SIMULATION BE PERFORMED TO

T
VALIDATE THE MAINSTREAM 2-D SIMULATION? =
00  TARGET CONTRAST \
06  RESOLUTION LIMITS OF 2-D STIMULUS -
eo EFFECTS OF COLOR ™=
ETC. : "NN"B via BYraay *\\\
Centrg! Systo-. <

(D, GrS$BEeRE&ET-SPECIAL HANDLING HB-1122
' : a:. ; h', ‘-,, . ﬂ
[’

-
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. ;\. ' i S T ;;»"-’-: k. ‘ L E Y : i .
/ {D)TSESR&EL_~- SPECIAL HANDLING WFS-115 \
Page 3

BRIEFING OUTLINE

e PRESENT APPROACH TO SIMULATION FIDELITY

- CONTRAST SETTING

o OTHER RELATED ACTIVITIES

- SCENE CONTRAST

e LIMITED AIRCRAFT VALIDATION PROGRAM
- ANALYSIS

i - RECOMMENDATION

]
H*&!w\?/q Fe Pitvoaa
Wiz, e $elS pida, R
t UG £ E-":

Gontrgl System

(DTSECR‘ET‘ SPECIAL HANDLING HB-1123
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CON Tr\A‘% i
PREDICTED BRIGHTNESS
(37%)(2%)

{‘i{ I

CONTRA"‘

(37%) (4%)

e

X

TR &M‘”' .

WFS-~115

Page 4

DENSITY OF NEGATIVE -

BYE-f

1\.‘4 y
\;
3
:

HB-1088
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; G d i 2 4 Page 5
(D, CTrsrérss-SPECIAL HANDLING
SIMULATOR ILLUMINATION/CONTRAST PARAMETERS
ILLUMINATION LEVEL ™~ 3 TO 25 FT LAMBERTS
CONTRAST CALIBRATION (37%/4% TARGETS)
TARGET BRIGHTNESS RATIO
NO. GROUND ORBITAL SIMULATOR
Photometer | Camera PAM Predicted* "G Camera Primary Secondary
(Photometer Input) | Contractor| SPPF
1 6.2 7.8 3.1 2.4 3.0 1.8 2.5
2 6.0 8.2 3.1 2.8 3.1 1.6 1.8
3 6.9 10.7 3.4 2.7 2.8 2.7 2.9
4 --- 16.6 -—- 2.5 2.7 2.0 2.6
! A
1
AVAILABLE DATA POINTS
11 41 11 45 77 15 15
* CONSIDERS ONLY VERY LIGHT HAZE -
AN
In ot :
Hardie via BYEMAN PSS
Contral System &~
(D, GTSTSREL.SPECIAL HANDLING HB-1089 ~
-3

D G -SEGREF SPECIAL HARDLING
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SPECIAL HANDLING

(D, G} SET R

PREVIOUS STUDIES/PROGRAMS

PROJECT BLACKBIRD

- SIMULTANEOUS AIRCRAFT AND GAMBIT PHOTOS OF ZI SCENES
BALLOON PROGRAM
TERRAIN RADIANCE EXPERIMENT

NEUTRALLY PROCESSED GAMBIT MATERIAL

Handle via BYEMAN

Control System
(D, GTSECR®$~ SPECIAL HANDLING

WFS-115
Page 6
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/

{DyoReRmf=- S LCIAL HANDLING

AIRCRAFT SIMULATION PHILOSOPHY

© LIMITED PROGRAM ORIENTED TO INSURING REALISTIC GROUND
SIMULATION

O CAPABLE OF BEING PERFORMED IN REASONABLE TIME COMPATIBLE
WITH GROUND SIMULATION PROGRAM SCHEDULE

O MINIMUM IMPACT ON GROUND SIMULATION EQUIPMENT/PROGRAM
SCHEDULES

zngie via BYEMAN
Control System

(DSE6REE~ SPECIAL HANDLING

WFS

Page

115
7

HB—]?

D-SEGRET™ SPECiAL wanoLilG
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POSSIBLE COMPONENTS OF AIRCRAFT SIMULATION

PART 1

O OBJECTIVE

TC OBTAIN PHOTOMETRIC MEASUREMENTS FROM AN AIRCRAFT
TO BE USED IN SETTING THE HAZE LEVELS IN THE GROUND SIMULATOR

© APPROACH

SIMULTANEOUS AIRCRAFT PHOTOMETRIC MEASUREMENTS AND
PHOTOS (BLACK/WHITE AND COLOR)

PHOTCS PROCESSED LIKE c:-/G3

)

PHOTOS DISPLAYED IN SIMULATOR

REQUIRE: SIMULATOR CONTRAST = MEASURED CONTRAST

© EQUIPMENT REQUIREMENTS

- AIRCRAFT, TELESCOPE, PHOTOMETER, CAMERA, RECORDERS

lizngie via BYEMAN
tre System
(D, G} SECRBI. SPECIAL [HANDLING

(D, GT ST SPECIAL HANDLING WE

HB-ly

D' G ~SEoReT SPECIAL Laniiis
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(D, G remermF=— SPHCIAL HANDLING

POSSIBLE COMPONENTS OF AIRCRAFT SIMULATION (CONT'D)

PART 11

o OBJECTIVE

TO COMPARE AIRCRAFT AND G/G3 VIEWING CONDITIONS

o APPROACH

- SIMULTANEOUS AIRCRAFT AND SATELLITE PHOTOS OF
SAME ZI SCENE

- PROCESS PHOTOS IDENTICALLY

- COMPARE CONTRAST RATIOS/BRIGHTNESS

o EQUIPMENT REQUIREMENTS

- PART I EQUIPMENTS SUFFICIENT

(D, GT SESREL . SPECIAL HANDLING

WFS-115
Page 9

D G SHRETSPECIAL iiuiiiG
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Lo S1POCIAL HANDLING WES-115
Page 10

FPOSSIBLE COMPONENTS OF AIRCRAFT SIMULATION (CONCL!'D)

PART IIL

r

© OBJECTIVE

TO COMPARE HUMAN PERFORMANCE IN AN AIRCRAFT WITH THAT
OBTAINED BY GROUND SIMULATICN

® APPROACHES

- COMPARE AIRCRAFT PERFORMANCE WITH PERFORMANGE
IN SIMULATOR USING G/G> STIMULUS

o AIRCRAFT PHOTOS FOR AIRCRAFT PERFORMANCE
SCORING ONLY

- COMPARE AIRCRAFT PERFORMANCE WITH SIMULATOR ’
PERFORMANCE AGAINST G/G3 QUALITY PHOTOS OF
SAME SCENES

o AIRCRAFT PHOTOS PROCESSED LIKE G/G3 AND OF
SAME LIMIT RESOLUTION

O EQUIPMENT
- PART I REQUIREMENTS PLUS POSSIBLY AN ADDITIONAL TELESCOPE

- REQUIRES SIGNIFICANT ASTRONAUT PARTICIPATION

b Ve wibhAN
ES

Ceutral System
\ (D, W=-SEeREF——tPECIAL HANDLING HB-1128

D G-SHREF- SPECIAL wuraiuiind
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/ D, _, « - SPECIAL HANDLING  WFS-115
Page 11
PART III ANALYSIS
o RESOLUTION
o COLOR
[ TT™1 o TARGET CHARACTERISTICS 3
‘ D OPTION 1 AIRCRAFT |- e G/G
_ o COLOR o TARGET
| o RESOLUTION BHOTOS OF ] CHARACTERISTI?E 7
O OPTION 2 | AIRCRAFT [< o SUBTECTS | AIRCRAFT TARGETSIZ” ; G/G
T o LEARNING )\ T
SIMULATOR
MODIFICATION
REQUIRED
Hencle via BYEMAN
(n GTswerss. spEciaL manDLINGORG System HB-1129

D G -SESREF—  GPECIAL LARDLING
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(D, Gteidd— SPECIAL IHANDLING WFS-115
Page 12

BYF.c©

AIRCRAFT SIMULATION APPROACH SUMMARY

©® PROGRAM OF SIMULTANEOUS PHOTOMETRIC MEASUREMENTS AND
PHOTOGRAPHY FROM AIRCRAFT WOULD INSURE PRESENTATION
OF SIMULATOR STIMULUS AT REALISTIC CONTRAST LEVELS

- SIMULTANEOUS PHOTOGRAPHY BY SATELLITE (G OR G3)
WOULD BE DESIRABLE, THOUGH NOT MANDATORY

© DEVELOPMENT OF STATISTICS ON ACTIVE TARGET DETECTION CAPABILITIES
FROM AIRCRAFT AND COMPARISON WITH SIMULATOR STATISTICS
NOT A RECOMMENDED APPROACH FOR VALIDATION

- CORRELATION OF AIRCRAFT STATISTICS WITH SIMULATOR DATA
DIFFICULT AND QUESTIONABLE

- TARGET TYPES/INDICATOR DEFINITION - SELECTION MORE CRITICAL

- SIGNIFICANT IMPACT ON GE SIMULATOR DESIGN/SCHEDULE OF
OPERATIONS

® USE OF TELESCOPE EQUIPPED AIRCRAFT MAY BE DESIRABLE AS A PART OF
CREW INDOCTRINATION/TRAINING PROCEDURES

TIRNIE ovEMAN
Gontrol System

(D, Gl=tieREP=— SPECIAL HANDLING HB-1130

D GSeeher- SPEGIAL wwriii
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D _ “““““ _ ¥ E@

{DrSE-eREF—— SPECIAL HANDLING

EQUIPMENT REQUIREMENTS

© TELESCOPE

ORBITAL AIRCRAFT

- ALTITUDE 480, 000 F'T. 30, 000 FT.

- GROUND SPEED 25, 000 FPS 400 FPS

- MAGNIFICATION 60-120X 3.75-7.5X

- FOV 1°-.5° 16°-8°

- IMAGE DRIFT . 025°/SEC .05°/SEC
(1% V/H) © (100% V/H)

© PHOTOMETER

- 50-5000 FT-LAMBERT SOURCES
- 10-20 T MINIMUM GROUND TARGET DIMENSION

© CAMERA

- FOV - 10-20°

- unvrr resoruTioN -G

AIRCRAFT

- 30, 000-40, 000 FEET ALTITUDE
- KC-135, C~130 WOULD SUFFICE

WFS-115
Page 13

RYF-RET

AIRCRAFT

40, 000 F'T,
400 FPS
5-10X
12°-6°
.0375°/SEC
(100% V/H)

Handie via BYEMAN |

Control System

(D)=SioR =P SPECIAL HANDLING
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REPRESENTATIVE TELEPHOTOMETER
o GAMMA SCIENTIFIC MODEL 2000 BYE.:

©® CHARACTERISTICS

- SENSITIVE APERTURE OF 2 MIN - 3 DEGREES REAL FIELD WITH
5-15X MAGNIFICATION

-~ MAXIMUM FULL-SCALE SENSITIVITY OF .3 TO 3X10™> FT-LAMBERTS;
ACCURACY 4% FULL SCALE

- 3:1 EYEPIECE ZOOM, INTERCHANGEABLE OBJECTIVE LENSES

- 45° APPARENT FIELD

- COST ~ $3000

® CONFIGURATION

P ?
G / : 9. B

=
L e 16" »-6'16“
e 5
OPTICAL HEAD CONTROL UNIT
Handlg via BYEMAN
(D) sEGRaT~ SPECIAL HANDLING G0Nfrg| System HB-1132

D -SESREY—GPEGIAL Liv.oLiiG




NRO APPROVED FOR

RELEASE 1 JULY 2015

é— FETE FL LRSI

/

(DI SPERET. SPECIAL, HANDLING WFS-115 \
' Page 15

BYE-£7

CONCLUSIONS/RECOMMENDATION

© ANALYSES INDICATE PRESENT APPROACH TO SIMULATOR CONTRAST
SETTINGS REALISTIC, SOMEWHAT CONSERVATIVE

o PROGRAM INCLUDING PHOTOMETRIC MEASUREMENTS AND PHOTOGRAPHY
FROM AIRCRAFT COULD INCREASE OUR CONFIDENCE IN THE GROUND
SIMULATOR CONTRAST FIDELITY--BUT NOT SIGNIFICANTLY

o RECOMMEND THAT AIRCRAFT SIMULATION-VALIDATION PROGRAM NOT
BE UNDERTAKEN ‘

Handlg y;
(DI SECRES SPECIAL HANDLING _l,fontml ;’yastggm” HB-1135

"SPECIAL GANDLING

L SN
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Page 16
(DY SEeRES—SPECIAL HANDLING g

SCHEDULE

BYE-6( ..

| 1966 Laser
'O N D;r\..J "
§
® AEROSPACE/SAFSL L/ EA
! !
! L
! i ;
O GE j P
z D
~ EDS o
- MDS
O ' AIRCRAFT VALIDATION !
- PREPARATION b
o TARGET SELECTION ' §
; H : : ;
o FLIGHT PLANS g ! .
© EQUIPMENT ‘ ! i
PROCUREMENT % i
& INSTALLATION ' i
| W S 3
- AIRCRAFT FLIGHTS RAVE Y %/ 11N l

Handle via B
(DT SECRB%— SPECIAL HANDLING YEMM

ﬁm;a[ ‘System,
D ST SpECinL L.DLNG

HB-1134
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BY"’_Q;’Z-"‘,
REPRESENTATIVE AIRCRAFT CAMERA DL

O SPECIFICATIONS

LENS

FORMAT

SHUTTER

IMC
RESOT.UTION
CYCLE

FILM
WEIGHT
DATA

POWER

HR-262 CAMERA
(KS-T2A)

18" FOCAL LENGTH, f/5.6
12" FOCAL LENGTH, /4.0
6" FOCAL LENGTH, /4.5
3" FOCAL LENGTH, f/4.5
4,5" X 4,5"

FOCAL PLANE DAY, 1/1000 TO 1/3000
INTRA-LENS NIGHT, 1/25, 1/50, 1/100

MOVING FILM

85 1/mm AWAR, 18' LENS, PLUS-X FILM
6 CYCLES PER SEC MAX

500', 250" WiTH PROCESSING

70 LBS WITH FILM & 18" LENS

ALPHA NUMERIC FROM AIRCRAFT

28VDC, 200 WATTS

Handle via BYEMAY

Contro Syster
(DT SESRET SPECIAL HANDILING

SPECIAL GARD:
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STATUS OF MISSION MODULE

5 FEBRUARY 1967

t kS o i NEE
REGRALD . -

oy -
RE SV

MPECXAL HANDLING

DOOR

e e L vV T

888-353

Copy 1 of 2

14 Pages
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YFEOT JARD SIRUCTUCE ASSELTDOLY BYESD 57
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X Z

ACCESS DOORS PN
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CE COMPONENTS ~___ ¢ . 0" ¥ COMPONENTS
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- FI/D MISSION GEAR IR AN ;
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- RoLL

THERAIAL DOOR TRACK
ASSEMBLY i
SPIOER -
SPER, ROLL ORIE |
ROLL

vy BEARMNS -

ESECTABLE !
O00R
' CONTROLLABLE :

INTERFACE
: HITiH LAO
TRACAING MOOULE
H/RKO.
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RFLEASE 1.JULY 2015 m 3 :
AR A CBYLG
. - 10 JANUARY TECHNICAL REVIEW : |
y : ° EASTMAN KODAK
! s - LOUVERS FEASIDLE ‘
I < 3 PERCENT OBSCURATICON :
L - APPROXIMATELY 80 POUNDS WEIGHT INCREASE 5
L - UP TO 3 MONTHS SCHEDULE ;
: o GENERAL ELECTRIC :
- SLIDING MASK INSIDE MISSION MODULE STRUCTURE
x |
- INTERFERED WITH AGREED-TO SPACE ENVELOPES
S | - SOME SCHEDULE SLIP
. ;
o DOUGLAS ATIRCRAFT COMPANY
- SLIDING MASK EXTERNAL TO MISSION MODULE .
‘\ - - —SEGRET-SPECIAL HANDLING
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METEOROID

. PITCH-MASK
- TRACK & GUIDE

!
{
i
i

L pITCH MA SK
NULI?{G\ ,1

JETTI SONABLE

PITCH-MASK
PANEL

DRIVE UNIT
—SEERE-SPECIAL HA
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e TR SPECIAL HARDLING PITCH iASK 0l
e “ opy 6

' : (EXTERNAL CONFIGURATION) |
BYE.6r~ .-

,

PITCH-MA SK ///
TRAVEL // —~

?
AW \
E
\I
\ "
\

GUIDE

e R O AT A Y

PITCH-MASK DRIVE UNIT

PITCH-MASK (STRINGER'S OMITTED) |

- Py S a2

R - —SECREL-SPECIAL HANDLING . |
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E“'\TLNW AL 5"’15\;%& FAASK Z-2341

Copy 6
SCHEMATIC-CABLE NETWORK ’
(AUTOMATIC REDUNDANT SYSTEM) BYE(7

w-..“‘h

EE&?\MPECIM HARDLING

/] /
gy

/\- PITCH MASK

NOTE:
PITCH MASK IN HALF
{ OPEN POSITION

‘S‘E&R-MFECIM HANDLIRG

Wandls \h*’ E‘!EWN

eg iuw U

L -~
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(INTERNAL & EXTERNAL CONFIGURATIONS)

A ) ' ~ (MECHANICAL)

= | . BACKUP SYSTEM DRIVE UNIT
3 _— (MANUAL)

S55-353
Page T

PITCH MASK DACK UP CABLE SYSTEM Z-2140

Copy 6

BYECT

(BACKUP SYSTEM)

PITCH-MASK DRIVE UNIT

—SEGREF-SPECIAL HANDLINY
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: DOOR CONFIGURATION WRIGHTS COMPARISON it
GE PHASE II DAC FXTERNAL
ROLLING DOOR  SLIDING MASK
(LB) . (LB)
STRUCTURE | . 52,0 31,0
(TRACK & SUPPT; RACK ASSY; ASCENT
LOCKOUT DEV.; FAIRING, STRUCT. PROV,) )
MASK (DOOR) ‘ 107.0 83.0
(PRIMARY STRUCTURE - SKIN, STRINGERS,
ATTACH; INSULATION AND HEATERS)
MECHANICAL . 54,0 25.0
¥ (ROLLERS; DRIVE + ATTACH,, MANUAL
! BACKUP) ' '
ELECTRICAL : 15,0 15.0
(CONTROL, LOGIC, ASSY, INVERTERS, ,
WIRES, CIRCUITRY & DISPLAYS)
. ORBITAL DOOR | 77.0 —eue
" DOOR ACTUATOR | ‘ 16.5 ———-
. DOOR D DRIVE S 1.5 ————
'ROLL THERMAL SHIELD | | 65.0 e
' CONTINGENCY (10%) - . ' cone 16.0
TOTAL ‘ ‘ 388.0 170.0
":i,. Jk..;'

bentral Gystar
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—SZCRET—EPICIAL HANDLING

SPO DIRECTICN (10 JANUARY 1967)

REALIGN TRACKING MIRROR GIMBAL AXIS

INSTALL LOUVERS ON TRACKING MIRROR

GE TO Pf(OV[DE EXTERNAL SLIDING DOOR

EK AND GE TO SUBMIT ECP'S

—SBERET- SPECIAL HANDLING

. \,_.‘.‘S‘SS-353.~ .. . y \\
Page 9 .

BYF£7

Handle via BYEMAN
Control Sysiem [

P e et et e
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l”

CERVIT

REALIGNMENT

LOUVERS ' L

DOCRS

—EECRET-SPECIAL HANDLING \

STATUS

UNDERWAY

UNDERWAY

EK TO SUBMIT PROPOSAL 15 MARCH 1967

GE STCPPED WORK ON PHASE Il DOORS
PRELIMINARY DISCUSSIONS WITH DAC 2{ JANUARY 1967
SPECIFICATIONS TO DAC 2 FEBRUARY 1967

Handle via ByraiAl
—6BGREF—SPECIAL HANDLING | Control Systop.”

" PP P P . e e e s, T
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585-353 ™~
Page 11

TECHNICAL RECOMMENDATIONS

BYE "

© ALIGN MIRROR GDMBAL TO COA

~ o INSTITUTE EK LOUVER DESIGN

P - o INSTITUTE GE PITCH MASK DESIGN

Lo © INSTITUTE ACTION REQUIRED TO ENSURE THAT CERVIT AND
' ULE ARE SUITABLE BACKUPS TO FUSED SILICA

© RE-DIRECT DAC TO PROVIDE SHORTENED STRUCTURAL
BLOW-OFF DOOR

e T PR PP

\ o . | |
e o —SEERBPF~SPECIAL HANDLING

Control System
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{
i
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SECRETSPI 1AL HIGNDLING T sss-%lsg |
Pege
i

CERVIT ' BYE-€6~

CONTRACTED WITH OWENS-ILLINOIS FOR ONE SATISFACTORY
BLANK (20 POURS MAXIMUM)

- FIRST CASTING 21 FEBRUARY 1967
- 7 - 10 DAYS BETWEEN POURS

-

PROJECTED SCHEDULE WITH OWENS-ILLINOIS CALLS FOR TEN
TRACKING MIRRORS AND TEN PRIMARY MIRRORS OVER NEXT
TWO YEARS ’ -

FIRST SATISFACTORY BLANK TO MYNEL
PERKIN-ELMER FACILITY NOT RF;ADY UNTIL OCTOBER '67

INVESTIGATE OTHER POLISHING AND GRINDING FACILITIES

Hants via BYEAN /

—SBRERRE—SPECIAL HANDLING SERRN i 1 [
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| .
SPECIAL HANDLING \
SSRGS . , .
SLAT ASSEMBLY : AR
SLAT CONCEPT: SOLID SiLATS - SEGMENTED RING
30TO 10" SOLID TAPERED SLATS
-SLAT STABILIZER-SPACER WIRE
SEGMENTED '
MOUNTING
RING FOR
" SLATS
TRACKING
MIRROR
| " Hazdle via py;
TRACKING MIRROR Y 4 EM!’H
MOUNTING RING | CONCEPT #1 LORR! Dustem
\ : {(BASELINE) '
\ o - SPECIAL IHANDLING
\\x.___ - 2. 2AN Vs : i bt
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Sy

ﬁ fIfYo b i it st WY

THECAAL HASK Aw W7BLY ¢

ROLLERS

LCNGIT UA?/NA 4 ’

- ORIVE (2)

COCTY  (EECTAL RAZISIMG
THERMAL MASK-

888«353— -

Page 14

& INST, L
BY[:+

TRACAS

RACK

AMISS/ION MODULE
STRUCTURE

- —

" liandie v DYEMAN

~ Control System
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AR Wi oy 30 | File No..4 :

bkﬁ%: H1STORY

e

EARLY RECOGNITION OF POTENTIAL USE OF
NASA EQUIPMENT

NASA/MOL MEMO OF UNDERSTANDING -
SCHRIEVER/MUELLER

HST SUPPORT

NASA GEMINI HARDWARE IDENTIFICATION

*ON 31438
G
Q
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0 MOL SPO/MSC TRANSFER AGREEMENT
/ ST LOUIS AGE, FACTORY TEST EQUIPMENT,
TOOL ING | o Q )
/ KSC AGE, TEST EQUlPMENT i % 2
/ VENDOR EQUIPMENT ;8
/ MOCKUPS, BOILERPLATES, STATIC ARTICLES ‘
/ GEMINI MISSION SIHULATORS R
/  RECOVERY eounpneut
7 FLOWN SPACECRAFT
/ SPARES e
MOL SPO/MSC/MAC MEETINGS
64 POTENTIAL AGE CONFLICT ITEMS
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STATUS

‘New PROCUREMENT COSTS

16 ACTUAL AGE CONFLICT ITEMS

P et .‘._.:‘ N

TRANSFER AGREEMENT coanacr
" LONG-LEAD Pnocuaensur ITEMS .
PRESENT ACTIONS

; | AGE - COMPLETED

7 AVE SPARES - OUTSTANDING'

~

*ON $3143S
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; [ X 4
NRO APPROVED FOR \ Q

1
A ] ) E
|
CONFLICT ITEMS (KSQ “.Q!!.MI.! coot
TOOL KIT-OPTIC ALIGN » $ 15,08 '
COLD TRAP - 1 .3
KIT-GOX ANALYZER i | .0
LEAK RATE TESTER-ECS ' 22,0
(COOLANT SYSTEM) _' R
COMPUTER-MEMORY LOADER 2 15,0
CALIBRATION KIT-G&C AGE e !0
ATM-LOAD VERIFIER le 180.0
FILTER CARTS (FLUSH & FUEL) 3 0.0
TESTER PRINTED CIRCUIT CARD . P 3.0
CHECKOUT BOX THERMOCOUPLE 1) 3.0 |
CONFLICT ITEMS (ST, LO S | $540.3
nommﬁr—ﬂ. R I T %
POWER SUPPLY-AUXILIARY PORTABLE 2 .0
REFLECTOMETER-TIME DOMAIN : 1o 6.0
BOOSTER PUMP-HELIUM . I N 5.9
CHAMBER ASSEMBLY-VACUUM R 9.8
’ . - - $ 3.3

SLONG-LEAD PROCUREMENT :

Y




RELEASE 1 UllY. 20158

SUMMARY

MAXIMUM USE OF NASA EQUIPMENT

~ APPROXIMATELY $50 MILLION SAVING

TRANSFER AGREEMENT

$580 THOUSAND NEW PROCUREMENT REQUIRED

"ON §3143S
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SATURN AGE -
Ly e AVAILABLE ITEMS nsvmwzn B T T |
e m:vm.opuzm rmcms nzsr APPLICATION |

- "o. l:xAc'r mr:mzrxcxnon PROVIDED BY DAC

Ke

: o ALLOCATION TO MOL DEPENDENT UPON PRIORITY ' ot

O‘l' HER PROGRAMS HAVE ALSO REQUESTED SOME ITEMS

o
-
-
-
- i




RELEASE 1 18 2015 R ~ ‘ I Feb 1967, DOE-635

SATURN AGE

| mmnrmrxou T S
" e 18 npzsorrrr.mmzm-n-'mn B

-

. cuscoaus

| e PCM GROUND STATIONS
mlm GROUND STATIONS,

, cnounn Powmn S

CONTROL & DBPLAY

EEST7 I IR B NN
0wt

o .M wuonrrv FROM s.u'tmu IV-B SIL SET

-

o lsnm'rnn COST: 3‘2.4 MILLION

- @ FACTORY CHECKOUT OF LABORATORY VEHICLES FOR
. 'DEVELOPMENTAL LAUNCHES - 1 SET |
e VAFB CHECKOUT - 1 SET
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APOLLO AGE

g

ACCOMPL!SHMBNTS

e LISTOF NMIAPOLLO AGE rri:us AVAILABLE IN MOL TIME SPAN
+°  OBTAINED | .

0 PRELIMINARY SCREENING A‘l‘ SHORT TITLE LEVEL ACCOMPLISHED
.. BY DACIAFPRO/MOL SPO/AERCSPACE - .

. COORDINATED LIST OF ITEMS OF INTEREST SENT TO NASA. WHO
) VILL ASSEMBLE TECHNICAL DATA

' e MEETING ON 8 FEBRUARY -- NASA, DAC, MOL sro. AEROSPACE
R et u:vn:w ITEM-OF -INTEREST LIST - o
sl EXAMINE TECHNICAL DATA ON THESE ITEMS
.= IDENTIFY AGE UNITS SUITABLE FOR MOL

- . IDENTIFY ANY ADDITIONAL ITEMS FOR TECHNICAL

"' REVIEW VIA DISCUSSION OF MOL REQUIREMENTS wrri!
msuwuu PERSONNEL -

B T




REYEASE 1

vy
o
t

. Y WP Ty

| A Ry PP

. NRG APPROED-FCR
LY 20

APOLLO AGE
nm.mnunv AGE msﬂ'rxrxcxnou J I I
LA - . : :‘ - » .
. u rrz:us mr:u'rn-n-:o S

e . can:c_onuz. PROPELLANT HANDLING
R . CRYOGENIC HANDLING

»w ‘“.:' o R "ROTECHNICS CHECKOUT

DATA RECORDING/CALIBRATING
I INV]RONMENTAL & MECHANICAL SUPPORT

e APPROXIMATE VALUE (ORIGINAL)
LA et s 1.4 MILLION
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RELF%!;E 1JULY 2015 ' LA B Fd J&
; ENVILOPE A NveLope a ENVELOPEC
: : 2 ORRITS . 6 ornITS . s ounrs
i X p— 3 ' . 3 . .
. .18 ‘ 6.1
| =.3 | - | 7.3
| o | ;
i - :
u o A
=
i - 2 -
0.3
> oo’
o8 0.15
- b ’ :x-:‘—;_‘
P - - 2.1
| l ! ! ! i ! N RN
;, e L2 B .5 0 0.5 1 .8 o 0.5 3 1.8 Oy
o ey - | & (Hours) | g v
POWIR ¢ 0,0 ‘ LA
: - DURATION “0.0 : : ®
AVERAGE POWER | st : A

)
Handle via BYEMAN
~—Gentrol System

4\\.._._ | A %{"SPECZ)\L HANDLXNG'
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NR@APPROVED FOR ; o~ e T R : . -

RPLEASE 1.ULY 2015 G A hr——si ~SEGRET SPECIAL :ANDLING - WH,-222>
| Wl lm Bes T ' v ' ‘ :
. | AVERAGE POWER BYL. P”Ii >
_ AVE POWER -
CONTRACTOR _(WATTS) S
| ;
MC DONNELL (GEMINI B) 100 ;
DAC . 1006
i
GENERAL ELECTRIC | 308 i
ATS . 45 |
IvS : 3 i
EKC 277 |
w/B 13 ‘
t
OTHER 73 |
i
|
TOTAL | T 1828 .
REACTANT REQUIREMENTS | TANK CAPACITY
OXYGEN - 11404 ~ 11828
HYDROGEN - 1474 1534

MAXIMUM AVERAGE POWER GROWTH HAS A FIXED CEILING OF 3.7%

Hande via pyagy
Conirgl System

_ - | '
e & —SEGRET SPECIAL HANDLING
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D szcxm. HANDLING

PEAK POWER

|

1

e et e et $ el BB v rrm lrts e s 8 =

RYF ¢
' MPSS OPERATION COMM. OPERATION |OTHER
o
SGLS 4 ALL STA w/B |SGLS +| ALL
TMS P.O.| MPSS | OTHER | PASs [R'DOUT! w/B |OTHERS
GEMINI B 148 145 190 148 190 190 190 190
DAC’ 1362 1362 | 1428 1645 1870 1740 2040 2800
GENERAL ELECTRIC 1405 995 | 99s 848 604 604 604 604
. ATS 460 460 | «60 |60 0 0 0 0
Vs 53 - 83 53 53 -0 0 0 0
EKC 801 . 11250 |12%0 | ool 536 266 266 600 -
w/B 700 700 0
TOTAL 4226 | 4265 [437¢ [3952 3200 3500 3800 | 4194
D ~SEGREI_SPECIAL HANDLING Handie vj

-

Contrel ¢ ot
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PEAK POWER CONTRACTUAL STATUS Yy g
o | . BEETT L
(} . ' . - . . B
i SPDR = CONFIGURATION MGT, CONTROL GROUP IN PROCESS OF
| INCORPORATING PEAK POWER ALLOCATIONS INTO SPDR
.
MC DONNELL - ECP IN PREPARATION WITH TARGIT SUBMITTAL DATE !
5 OF 27 FECRUARY 1967 ., !
| | | o
DOUGLAS - WAITING FOR RFECP TO SPDR CHANGES n
'GENERAL ELECTRIC - INCORPORATED IN WORK STATEMENT 2
CEX ..« PREPARING RESPONSE TO TWX RECOMMENDING REVISION ‘
| TO WORK STATEMENT INCORPORATING PEAK POWER
ALLOCATIONS
L - | | —sBeRET-SPECIAL HANDLING : 3
~ ‘\\\ | D Handle via BYEMAy

e GORtRG] SYSEEAT
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RELEA/s;mwzmrw - E }‘saeﬁsz?spzcmx, HANDLING

MOL FUEL CELL ELECTRICAL PERFORMANCE" : P 7 .

(INCLUDING TRANSIENTS)

i o AVl adi e

- BUS VOLTAGE - VOLTS

32

31

28

26

25

24

22

!

B S SN O

i o LL s | l [

\ ~ ' | i

N\ --vx_ {MAX. VOLTAGE - 31 YOLTS ’

| . ! ;

}' 1\ ~. : | ’L : } i

. e — R TN __.-T_ I ST ! ...._T {
z N . | :

| : g |
b : ‘
: - Sn—— e ‘.. g-—--a
o , l MIN., VOLTAGE - 25 vodi'rs e and
! | i ‘% ! |
\ ; : i -
., ! N ; '
; i : : !
i R '..
| ' ' - '
P R R . L 4
Pz . N hd aj e hd
1.5 2.0 2.5 3.0 3 4.0

BUS NET POWER - KW
—SEGRET-SPECIAL HAND LING
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RELEASE "1 JULY 2075 "{‘“ W H g .:.;2 32
DAC BASELINE SWITCHING "' T
CONFIGURATION P4 9
POWERPLANT - ON BOARD
SWITCHING
CONTROL UNIT COMPUTER

L
 FUEL MFC p— -t i
CELL N
&) 1 o
o : SHUNT vs . . SR
2 REG, % H—e o
< T
e .
g -
£ | . |
, for) i
3 FUEL MFC }— —t—e o 11
(] 2 , o . x
<] OSHUN L LVS :
W REG. . DH H—e .
e & . i
3 2
(. :.
. ' : e !
e l"}m'é 2

CELL ‘ : o I%q

3 " -—T-— o @« P ey wm— o ¢ ;‘3 <
. SAUNT] | |vs — | z8 :
¢ REG. b ;
, DHE 0 ;’

. . nn M{'\'Im -‘:‘.‘_A “_v .
SPECIAL RANELE Haagie %mmf;i.,

,w A ‘ q_!fﬁé‘ﬁm

New. e

N
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) . \ : [ ,__,__“ WHS _ z/
EPS CONFIGURATION - fﬁ, % \

BASELINE FUEL CELL PLUS BATTERY/CHARGE REGULATOR

FUEL ‘
CELL - MFC

®

NI-CD
DAT,

QQ

LT

\V4
¢ |
t

¢ BUS ¢

FUEL | E
CELL MFC

REG.

MAIN

¥
[

ILIARY BUS

?
:

NO IN-

HERNET o

- | LOADS
: SLN SPE@“HL mm\;@UN@ ' _ ﬂﬁﬁ("ﬁ‘@ \!ia BYEMU |

Control Syster

FUEL ' ' '
CELL MFC

! aux

pl |
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v SPE

e

r—iaq[}—\\r\ buuu

FUEL CELL CONFIGURATION STU
WEIGHT SUMMARY

g\llz . ne

Wil

Py

FUEL CELLS

POWER SYSTEM WEIGHTS (LBS)

29 CELL/SWITCHING

641
REACTANTS (INCL. RESERVES & RESIDUALS) 1331
TANKS INCL. SUPPORTS ' 827
'POWER SOURCE MISC 23
POWER CONVERSION 38
POWER DISTRIBUTION 522
POWER SWITCHING CONTROL UNIT 15
POWER PEAKING BATTERY SYSTEM .--
PLUMBING | 70
SUPPORT 76

TOTAL 3543

NET & WEIGHT DIFFERENCE

-7 SPECIAL HANILING

28 CELL/BATTERIES

629
1377
B27
23
38
522

‘108

70

75
3669

+126

v
e
)

£33

e
we

HITHT

rus
ar

: via BYENAN
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e e i Rt |

T - | WHy - ll?/\

POWER SYSTEM DEVELOPMENT MILEST\ V é' 14
| | : |
— 1

¢  IDENTIFICATION OF IMPROVED FUEL CELL "OCTOBER 1967
PARAMETERS ,

® IMPROVED FUEL CELL PERFORMANCE ’ DECEMBER' 1967
VERIFICATION

e  POWER SWITCHING DEVELOPMENT TEST MAY 1968
EVALUATION (EDCTU)

® FUEL CELL POWERPLANT QUALIFICATION JULY 1968

° ELECTRICAL POWER SYSTEM QUALIFICATION JUNE 1969
(LMQTY)

D —speect seecinn numume
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wWiis-i183% Rl
/ ‘ } . ——SRCRE-SPTCIAL HANDLINO /
: 2

/7

REQUIREMENTS CHANGES.

RSTIMATED CONTRACTUAL

WEIGHT CHANGE
©  PAD ABORT CONTROL SYSTEM + 46
o  ENVIRORMENTAL FEQUIKGMENTS CHANGE . 420
o  ELAST PROTECTION FOR ABORT | » : + 90 T0 268
©  ADQUISITION SUBSYST®N . - -
ADD 10" SYSTEM (2) T +496
DELETE 5" SYSTEM ‘ | , -320
: ‘ +176
o  WITEBAND READOUT SYSTEM -
1 ADD ANTENNA SYSTEM & ELECTRONICS - BTL ' 4173 )
s ) - ADD OPTICAL SYSTEM - CBS | . +12T7
SRR - ADD STRUCTUAL PROV. & COLD PLATES - DAC 2131
ALLOCATION IN SP/DR POR WIDEBAND SYSTEN -163

o mMLmons

~ T~
<~
\J
+268 it g
NN
INY

DELETE CURRERT THERMAL DOOR SYSTEM : -388

ADD PITCH MASK - STRUCTURE, MASK, MECHANICAL DRIVES
- AND ELECTRONICS | CTh
' ADD MIRRCR LOUVERS AND MOUNTS _ e 9T
© . TOTAL REQUIREMENT CHAHGES o ' o

. ~—SRERRE-SPECTIAL HANDLING

i . o astbine. i . -
o @ cam e = . - 4 4 -
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(Mw

TTSEGRELSPECIAL HANDLING

5 exc' L LT s

—SEEREF-SPECIAL HANDLING

ORBITING VEHICLE SYSTEM SEGMENT ( f"?‘" ‘
WEIGHT SUMMARY - FEB. 1, 1967 | (:,0/
SP/DR CURRENT PROJ., = PREDICTED
CONTR. WEIGHT WEIGHT CHG'S. WEIGHT
GEMINI-B : 6,120 6,108 + 66 6,17¢
'GEMINI-B SYSTEM SEGMENT  MAGC 5, 680 5, 668 + 66 5,734
FLIGHT CREW SYSTEM SEG. - SPO 360 360 0 360
'PRESS SUIT ASSY. SEG. SPO 80 80 0 80
LABORATORY VEHICLE SYSTEM ) .
SEGMENT [AVE) DAC 14,449 - 14,519 +268 14,787
* MISSION PAYLOAD SYSTEM SEG, 8,656 8,426 +490 8,916
. G.E. GE 2,435 2, 486 -117 2,369
E. K. . EK 5,617 5, 521 0 5,521 .
GFE - ' sPO 441 419 0 419
- WIDEBAND READOUT SYS. . 163 0 +431 431
- BIG EYE _ Ceee mmman mmame +176 176
‘TOTAL . | B 29,225 29,053 +824 29,871
. LAUNCH VEHICLE CAPABILITY 32, 200 (80° INCL., ao/xso N.M., LAT, 55° N,
WTR, NO YAW STEERING)
"~ PAYLOAD MARGIN: 2,323
%

fiandis via amﬂﬂ
Control System

- e - PSSR RIEUPPSUL I FPRe
e e
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© REL =TI0LY 0TS ; .
/ ' —SEEREF-SPECIAL HANDLING

ORBITING VEHICLE CONTRACTUAL WEIGHT STATUS

o .. MAXIMUM PREDICTED W EIGHT

"o “T-III'M NOMINAL PAYLOAD CAPABILITY
~'(80° INCL., 80/180 N. M., LAT, = 55° N.)

"o - RESERVE FOR OPERATIONAL FLEXIBILITY

-
e
AR t

eGRADy L CEL0
REGRADLw: o

OCS . By

—SEEREF-SPECIAL HANDLING

SP/DR  CONTRACTUAL MAXIMUM
WEIGHT MAX. 4. WT, WEIGHT _
‘ ‘ (SB/DR + MAX £ )
o CURRENT SP/DR WEIGHTS
MAC (INCLUDING CREW & PSA) 6, 120 120 6, 240
DAC " 14, 449 750 15, 199
Eo K. . . 5.6’7 - -- 50 6]7
G.E. ' i 2,435 390 2,825
OTHER (DRV, V/R, COMPUTER, 604 cew 604
- CUES, WIDEBAND) —
6 MAXIMUM CONTRACTUAL WEIGHT 29,225 . 1,260 30, 485
(CONTRACTOR REPORTED WEIGHT,
FEB. 1, 1967 = 29, 053) ,
| o REQUIREMENTS CHANGES +483 TO 661

30,968 TO 31,146

32,200

1034 TO 1,232
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