AGENDA

PHILCO IMCC CONTRACT REVIEW

JULY 26, 1963

MSC introduction P. Vavra

IMCC program discussion and cllocation
of responsibilities

Management control mechanisms

Program Scope and Status Overall W. LaBerge

Review of tasks to be performed and plan for
accomplishment

Status Review in general - schedule position,
people, facilities, etc.

Technical Discussion of the IMCC

Hardware subsystems for IMCC Cartwright
Physical layout and building standardization Cronhardt
GQSS tasks (GLDS, Merritt Islend, Wye
DCS, PCM)

Financial Performance & Objectives  Nichols

Costs negotiated and expended to date
Changes expected and total projection

Discussion ) OPEN

15 min.

10 min.

60 min.
15 min.

10 min.

20 min,



ORGANIZATIONS & TASKS

p NASA

v
v

GROUND SYSTEMS PROJECT OFFICE

PHILCO/GSPO

SCATS
Integration

M/O
LDS
Recovery

FOD " e e c e :
REQUIREMENTS - INTEGRATION
| l | 1
IBM . PHILCO GFE TELCO
RTCC IMCC Remote Site : Leased
- LTDS Display/Control (GSFC) Services
WO . COMM ' Sim Consoles ' Toll Bldg.

(GSFC)

PCM TM Eqpt.
Comm. Processors
IMCC Building
Network Liaison
GSFC-JPL-DOD
MSFC-LOC

Digrta) Comnanl



IMCC & MISSION CONTROL SYSTEMS

MAJOR TECHNICAL AREAS

Display & Control System
Simulation, Checkout, and Training System-

Communications System
Communications Processor Subsystem

Computing Equipment (RTCC) .
Computer Programming
Command System

Telemetry System

Facilities/M & O

Launch Data System

Launch Trajectory Data Subsystem

| RTCC-Display/Control - Comm. Interfaces

IMCC - LDS - Remote Site Integration

Network/IMCC Checkout



EFFORTS IN ESTABLISHING

REQUIREMENTS & PROCEEDING

WITH DESIGN

.~ Philco Task Group working directly with F.O.D. in preparation of .

IMCC Operational Requirements Control Document,

Participation in technical groups by F.O.D., IBM, Philco, GSPO.
Meet bi-weekly to establish requirements, review and refinel system designs.
Technical G.roup Qutputs:
Meeting summaries
Data Books on each area compﬂé:
Requirement - quantities
System design
Subsystem specifi.caﬁons

Interface specificdtions




GSPO/FOD EFFORTS TO KEEP

SYSTEM REQUIREMENTS & DESIGN

PLANS IN COST PERSPECTIVE

Pneumatic Tubes
Slide Files
Disélcy keques’r Keyboards
Display Channels/Character Choices
SCATS
PCM Equipment
Dummy Remote Sites
RTCC Interface
Biss‘eH'—Be'rma'n Supplemental Studies (Philco)
Full Scale MOCR Mockups
Recovery Room - Staff Support Room Bldg. Changes
Digital Command | |
Network Stafus Boards

TV Hard Copy Printer
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PHIL.CO IMCC

IMPLEMENTATION CONTRACT

QUARTERLY REVIEW



COMM SYSTEM
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(oFE) BUFFER : : SYSTEM
| - & FORMATTER | |
| ! 2 | |
- | Move —_— : Z 1 TIMING/SYNC putses |
e
& 1
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T DATA & g
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: viogo  JHOMTOR UsERs ! 4 PROCESSOR e =—=+4--1 RTCC
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| (GFE) TTY ERROR STATUS — — — 1, (DUAL) |
i I '
VIDEO T0 CONTROL | !
e vioE0 |
l aNp DispLay - —— —— SRS : |
i SYSTEM coMMm | |
CONTROLLER | L ———
VOICE | AUDIO FACSIMILE I STATUS. ]
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| TEST I MANUAL { |
| scats Nioice 1 SPLTS !
| |
WALL DISPLAY |
: ! : COMMUNICATIONS PROCESSOR |
|
| TONES ! SIs !
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i NS _ contROL EQUIPMENT | |
| ! |
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i
! 2l 984 GOSS TERMINATION | e messase | |
__________ e ] I i s/s | MESSAGE. cenrer. | |
;— —_——— - ] ——— - 1
CENTER |
|
| IMCC OPERATIONAL I
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| PAGING |
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| |
| T HARD COPY ]
| SR A ‘DEUVERY SYSTEM |
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INTERNAL S/S

FUNCTIONS:

. DISTRIBUTE HARD-WIRE VOICE COMMUNICATION FROM
THE OUTSIDE WORLD THROUGHOUT THE IMCC.

2.PROVIDE [NTERCOM THROUGHOUT THE IMCC AND VIA
DIAL FACILITIES, PROVIDE TELEPHONE ACCESS TO
THE OUTSIDE WORLD.

3.RECEIVE, PROCESS, DISTRIBUTE, TRANSMIT ALL TTY
MESSAGE TRAFFIC.

4.PROVIDE PA FACILITIES.

5.DISTRIBUTE MESSAGE HARD COPY WITHIN THE
IMCC.

A427



TERMINATION S/S

FUNCTIONS: ™
. TERMINATE PROCESS AS NECESSARY AND DISTRIBUTE
ALL GOSS NETWORK VOICE AND DATA CHANNELS AT
THE IMCC.
2.PROVIDE CONTINUOUS QUALITY MONITORING OF THESE
CHANNELS.
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COMM SYSTEM: VOICE & MESSAGE

o9 o $
TELCO PATCH WEATHER
MDF EQUIPMENT RCR, ETC.
& COMM IMCC
TTY TTY
< > PROC < » MESSAGE
TELCO CENTER
LINES
) | AUDIO PATCH | VOICE
) i TEST )
NN s
CENTREX I ‘
IMCC INTER- | CONFERENCING | AIR/GROUND
PBX COM i - BOARD | POSITION
LOOPS & P‘A
PHONES STATIONS
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TELCO
MDF

COMM SYSTEM: DATA

DISPLAYS

0 SSR
[ ANALCC > DISPLAYS
o— PATCH v
—> MASTER
> —)
—*| MODEMS i FORMATTER A
et - TTY R
SeATS COMM
AT PRO-
e 4
HERa DATA *|cessor
HSD DUAL
o - Hsg gamgms J|(ouAL) | —
CONTROL E“W
]
OP'L
ERROR
CONTR. f—nn—d i
2 STATUS r
MON. | MONITOR : STATUS '
BAY |__STATUS L]
""" COMM
VIDEO CONTROLLER
" TERM. CONSOLE MDCS
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INTERNAL COMM. §/5

EQUIPMENT NOW

INTERCOM 163 LOOPS
225 STATIONS
110 EXTRA JACK

STATIONS
HARD COPY P- TUBE
DISTRIBUTION
TTY MACHINES 21 M-28 ASR s
( MESSAGE CENTER) 7 M-23 RO s
3 M-28 ROTR s
2 M-

28 MXD

A46d



~ TERMINATION §/5

EQUIPMENT NOW

VOICE CONFERENCING | EQUIP. GRP

& SWITCHING

MODEMS / GFE 2|-DATA MODEMS
©-WIDE BAND MODEMS

ERROR CENTRAL 0

BUFFER FORMATTER 2

VIDEO TERM. UNITS 0 (GFE)
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DISPLAY / CONTROL

PHOTO REQUEST
(DISPLAY MOCR & SSR
s | ot [ e
(MANUAL SEL. FART ROl " CONSOLE
EVENT & DISPLAY REQ.) VIDEO ol MONITORS
over-mio=IIEVENT OVER-RIDE switch | VIDEO
RTCC DYNAMIC MATRIX
OPN’L SATA | CHARTNS | TV . Npa— PRO.-lrE\::TION
& c!ﬁﬁm’ SLIDES CAMS r =*’Q59>
STBY |-
COMPUTERS | COMMAND — ” 57K
commaND | SH1PES. foaus = | CAMERAS
CAPE TV
GROUP &
CONSOLE
TIME DISPLAYS
SSR CONSOLE
PLOTS AMR
;’g{ :‘\}s | COUNTDOWN
r DIGITAL DATA —— l-*
STOPARRESET il
< ’ TIMING
s SYSTEM [======b> SCATS
ANALOG | . METERS
pcm | DATA | *CHART REC
STATIONE * DIG. VOLTM.
DIGITAL DIGITAL
DATA | MONITORS
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/C HARDWARE

SUBSYSTEM COMPONENTS

A.COMPUTER -DISPLAY/CONTROL INTERFACE

SUBSYSTEM
A2 COMPUTER QUTPUT DEMULTIPLEXERS

A2/l DIGITAL DISPLAY DRIVERS SDD
A2/2 PLOTTING DISPLAYS SDD
AZ/3 DJA CONVERTERS SDD
AZ/4 DIGITAL TO TV CONVERTER DD
A2/5 CONVERTER SLIDE FILES DD
AZA AUXILIARY CONVERTERSSLIDE FILES DD
A3 DIGITAL -TO - TELEVISION CONVERTERS
A3A  AUXILIARY DIGITAL-TO-TELEVISION CONVERTERS
“A3B AUXILIARY DIGITAL-TO-TELEVISION DD

7/15
QUANTITY

2
/4
2
2
2
56
8
2
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[y/C HARDWARE (CONT’D)

QUA7N/T|ISTY
A4 CONVERTER SLIDE FILES 56
A4A  AUXILIARY CONVERTER SLIDE FILES 8
AS REFERENCE SLIDE FILES 32(5000CAP)
AG  MANUAL SELECTION KEYBOARD WITH: -
A. TV CHANNEL SELECTION CAPABILITY 117
B. REFERENCE FILE SELECTION CAPABILITY 103
C. DISPLAY REQUEST FROM RTCC CAPABILITY 103
D. HARD COPY REQUEST CAPABILITY 136
- E. PHOTO RECORD REQUEST CAPABILITY 136
F. CONSOLE MONITOR SELECTION CAPABILITY 152
6. GROUP TV SELECTION CAPABILITY 4
AT FILE SLIDE MAKING EQUIPMENT 2
A8  DIGITAL DISPLAY DRIVERS 52,956

A9 X-Y PLOTBOARDS 10
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D/C HARDWARE (CONT'D)

AI0 ANALOG DISPLAY DRIVERS
All METER DISPLAYS
Al2 D/A CONVERTERS
Al3 CHART RECORDERS
Al4 DIGITAL VOLTMETERS
Al5 COMPUTER INPUT MULTIPLEXERS
AI5A AUXILIARY COMPUTER INPUT MULTIPLEXERS
A6 DISPLAY REQUEST KEYBOARDS WITH:
A. CONSOLE MONITOR SELECTION CAPABILITY
B. GROUP TV SELECTION CAPABILITY
C. PLOTTING PROJECTOR SELECTION CAPABILITY
AIGA AUXILIARY DISPLAY REQUEST KEYBOARDS
Al7 COMPUTER ENTRY KEYBOARDS
Al8 PCM DIGITAL MONITORS

115

QUANTITY

300
300

12
12
2
2
41
3\
6

4
0

)
10
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(C HARDWARE (CONT'D)

B. TIMING SUBSYSTEM
BI-B2 MASTER INSTRUMENTATION TIMING EQUIPMENT
B3  RELATIVE TIME ACCUMULATORS
B4  WALL CLOCK EQUIPMENT

C. TELEVISION SUBSYSTEM
CI HIGH RESOLUTION TV CAMERA CHAINS FOR :
A. GROUP DISPLAY PICKUP
B. OPAQUE TELEVISOR
C. REFERENCE SLIDE FILES
D. CONVERTER SLIDE FILES
C2 TVDISPLAY MONITORS

7/15
QUANTITY

I(DUAL)
22
I

I
26
32

387
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[yC HARDWARE (CONT”D)

C3 TV STANDARDS CONVERTERS :
A. 945 TO 525 LINE
B. 525 TO 945 LINE
C. SLOW-SCAN TO 945 LINE
C4 LAND LINE INTERFACE
C5 SYNCHRONIZATION GENERATION AND DISTRIBUTION
C6 VIDEO SWITCHING MATRIX
C6A AUXILIARY VIDEO SWITCHING MATRIX
C7 VIDEO SWITCHING MATRIX CONTROLS
C7A AUXILIARY VIDEO SWITCHING MATRIX CONTROLS
(8 MANUAL TV SELECT KEYBOARD
C9 PUBLIC AFFAIRS AND SPECIAL EFFECTS
Cl0 TV HARD COPIERS

CiI TV PHOTO COPIERS
C1Z AUTOMATIC TV PHOTORECORDERS

7/15
QUANTITY



/C HARDWARE (CONT’D)

D. CONSOLE SUBSYSTEM

DI
D2
D3

CONSOLE SHELLS AND COMPONENT SUPPORTS
WIRING DISTRIBUTION MODULES
ELAPSED TIME INDICATOR MODULES

D4A EVENT SEQUENCE INDICATOR MODULES

D5
D6
D7
D8
D9

D4B EVENT SEQUENCE OVERRIDE MODULES

STATUS MONITOR MODULES
LAMP TEST MODULES

AC DISTRIBUTION MODULES
DIGITAL DISPLAY MODULES
SWITCH MODULES

s
QUANTITY

95
160

95

95
2500
1000
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/C HARDWARE (CONT’D)

E. GROUP DISPLAY SUBSYSTEM
El NETWORK STATUS DISPLAY
E2 PROJECTION PLOTTING DISPLAYS
E3 PROJECTION TELEVISION DISPLAYS
E4 SCREENS AND MIRRORS
ES GROUP TIME DISPLAYS
E6 GUIDANCE STATUS DISPLAYS

MISCELLANEOUS
MICROWAVE LINKS
LINE PRINTERS

s
QUANTITY

4
o
10,10
2
2
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SCATS

| TRAIN REM. SITE OPERATORS
2 TRAIN IMCC CONTROLLERS
3 EXERGISE GOSS

4 SIMULATE ENTIRE MISSION
WITHIN M3C

A4T8



SCATS BLOCK DIAGRAM

SIM. MISSION
CAPE TRAJ, VOIGE DISPLAYS & | DISPLAY &
~ CMDS, TTY, TLM SIMULATED GOSS DATA socC  CALLUP
CANAVERAL = RTCC - » CONTROL
FCTs SYSTEM
?;El
VOICE TV
GO0SS TLM, HSD, CALL UP &
REMOTE SITES |¢ LEA DISPLAY
CMDS
v v 4
by COMM SYSTEM VOICE SCATS SIMULATED| sRrs DISPLAY |SCATS SIMULATION
GSSC CMDS, TRAJ. JLM,TTY, CMDS | REMOTE SITES S/S| & CONTROL | ™" cONTROL S/5
RTCC » OPS CP [5 SCATS, PCM @3 IMCC
PCM, MDCS DCS, SRS SRS,COMM
1 TTY, Hsp ] VoICE I
TLM, TRAJ, CONTR, DISPLAY  |_s[A] Al
DERR L‘_"_l i
' SCATS SCATS
l'-'\:?rc e INTERFACE WESSCOATA | o iUl ATION |e2SPLAYS & SIM. CONTR |
= CMDS, TLM S/S DATA S/S

[A] SCATS INTERNAL & EXTERNAL SIGNAL PATHS ARE SET UP BY INTERFACE SUBSYSTEM PATCH-BOARDS
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MAJOR EQUIPMENTS

2 PCM STATIONS

2 DCS

2 REM. SITE CONS. SETS

2 IMCC SIM. CONT. CONS. SETS

| REM. SITE SIM. CONT. SETS

SCATS DATA DISTRIBUTION EQUIP.
SIMULATION VOICE & MESSAGE EQUIP.

A479



DCS

MOCR RTCC REAL [ iIBDA
REQ TIME ]
CMDS TEX
DISPL.
- \ Y
C.P
M T REMOTE
REQ {} @I SITES
MDCS TTY =
)} T CMDS DCS
TTY o

VALIDATE, REQ.

RXMIT

A 454



CURRENT STATUS OF TASKS

INTERFACE RESOLUTION

SCHEDULE INTERRELATION
* BUILDING VS. OPERATIONAL EQUIPMENT
e TEST PLANNING

SITE ACTIVATION

e EQUIPMENT ARRANGEMENTS
e POWER AND A/C REQUIREMENTS

e POWER AND A/C DISTRIBUTION

PROGRAM STANDARDS
* EQUIP. CABINETS * M&0 MANUALS

e CONSOLES e MISCELLANEOUS
* LOGIC CARDS

A437



MOW 1 ST FLOOR ROOM PLAN

INTER COMM VOCAMP & A/G EQUIP PCM EQUIP, T COMM, PROC.
22.5 KVA 15.0 KVA (A) Hhell st
63.4 KBTU 56.2 KVA 69.8 KVA S
201.4 KBTU 28 KAy I. .I TAPE STORAGE &
AUX. STG.
COMP. CONT. 2.4 KVA
- | LI KVA 6,480 KBTU
2.8 KBTY
TELCO VOCAMP & VOICE
EQUIP. MAINT. A/G CONT. E)Ez?(l;:
22.5 KVA 9.7 KVA | FACILITY CONT. 30k
63.4 KBTU 27.2 KBTU 50.3 KVA _MA,NT
| 142.5 KBTU :
COMM. CONT. 16.0 KVA
10.0 KVA 44.8 KBTU
- 28.1 KBTU -
L = DATA PROCESSING
570.3 KVA (A)
MECHANICAL 53.0 KVA
EQUIP. 1,780,000 KBTU
1.0 KVA MESSAGE COMM. PROC.
640.0 KBTU CTR. 140.7 KVA (A)
13.2 KVA 19.0 KVA
37.8 KBTU 448.1 KBTU
o L] i MECHANICAL EQUIP.
o TECH. SUPPORT computer come MANT | | 420 kva
LLUCH frarry 1.5 KVA 170 KVA 101.8 KBTU
A sk 48.7 KBTU 47.3 KBTU

TOTAL  741.6 KVA (A)
61i.2 KVA (B)
4,127.2 KBTU » Asoz



MOW 2ND FLOOR ROOM PLAN

D/C EQUIP
MAINT

19.5 KVA
54.0 KBTU

r

MECH EQUIP
115.0 KVA
721.0 KBTU
l 1
TOTAL
44.5 KVA (D)
681.3 KVA(B)

2,342.2 KBTU

LT,

FLlGHT[ DYNAMICS
S5SR

18.9 KVA

52.2 K?TU

—8.5 KVA

VEHICLE SYS SSR
17.5 KVA
479 KBTU

== T
LIFE SY$

SSR
24.8 KBTU |OPS/

! [ wocs *271 . = )
) [ 10.1 KVA (A
?;”Sﬁ..—R &I DIG. y 85 KVA 2 KVA '
READY RM [MAINT |26 KBTU__| VISITORS VIEWINGY,
M3k MDCS *| 8.3 KVA 22.6 KBTU
o KA ' 0.1 KVA(A) .
275 KBTY J402KBTU .
' l 23.6 KBTU
i T MOCR *1
SIM MAINT SIMULATION 35.9 KVA
140 KVA [SIM. CONTROL 100.1 KBTU
24.4 KBTUICOMM.CENI 9.3 KVvA
5.4 KVA 1 250KBTU
I
51M REMOTE o \—/
ZQEVAl -lsi_ SUM. DISPLAY PROJ.
24.1 KBTU "I! 3 87.1 KVA 245.5KBTU f
i
SIM REMOTE 4
SITE*2 e
86 KVA 5]
24.1KBTU N
|I 6 D/C & TERM. EQUIP.
SIMULATION - 13.6 KVA (A)
EQUIP 150.3 K VA
63.5 KVA k] sty
q 178.0 KBTU ], ©
DUM REM SITE 5

14.4KVA 38.4KBTU

IPrROC. SSR
FLIGHT  |l0OKVA
CREW SSR [28.1KBTU
8.5 KVA
24.8 KBTU

NETWORK SSR
11.2 KVA
30.4 KBTU
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MOW 3RD FLOOR ROOM PLAN

TECH.
SUPPLY
15.9 KVA
48.0KBTU

-METER.
CENTER
16.9KVA
5.9 KBTU

v

B

MECH.
EQUIP
115.0 KVA
776.0KBTU

o0

Iy

TOTALS
29.6 KVA(A)
915.6 KVA(B)
3,301 KBTU

RECOV. RECOVERY
COMM. CONTROL

15.5KVA 30.4 KVA
46.TKBTU 93.2KBTU

MOCR *2 SIM

é‘.'&‘l CONF. READY | CONT
43 0KBT 49 KVA 8.6KVA
OKBTW & 9 kBTU 26.7KBTA

CLOSED CIRCUIT TV

TERM. EQUIP. & CONT

6.6KVA(A) 306.5.KVA
910.\KBTU

]
VISITORS o1
VIEWING L -
7.9 KVA I
29.9KBTVU -
L |
FLIGHT
COMM DYNAMICS
BOOTH 20.2 KVA
2KVA  MOCR*2 61.9 KBTU
34.8KVA |
108.85KBTU
VEHICLE
SYS SSR
18.7 KVA
59.0KBTA
= T
LIFE SYS
SUM. DISPLAY PROJ. 9.2 KVA
87.7 KVA 284 KBTU
255.0 KBTU crel
FLIGHT SSR

D/C TERM. EQUIP.
14.2 KVA (A) 152.9 KvA
4876 KBTU

CREW SSR }10.9 KVvA
9.2 KVA 34.7
28.4KBTV KBTU

NETWORK
SSR

12.3 KVA
40.1KBTU
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POWER DIAGRAM
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POWER SYSTEM SUMMARY

AVAILABLE TO SYSTEM

PRIMARY BACKUP
FROM COMMERCIAL POWER 4000 KVA
FROM DIESELS 3400 KVA
FOR "A” MOTORS 730 KVA 730 KVA
FOR "B"BUSSES 3270 KYA 2670 KVA
USAGE STATUS
AVAILABLE FROM "A” BUSSES 875 KVA
REQUIRED (100% DEMAND) 815 KVA
60 KVA

o PRIMARY BACKUP
AVAILABLE FROM "B"BUSSES 3270 KVA 2610 KVA
REQUIRED (100 % DEMAND) 3490 KVA 3490 KVA

- 220 KVA - 820 KVA

( i
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A/C SYSTEM SUMMARY

AVAILABLE TO SYSTEM

FROM BLDG 24 (PRIMARY)
FROM BLDG 48 (BACKUP)

USAGE STATUS

2000 TONS
700 TONS

AVAIL. TO MOW REQD FROM SYS.
UNDERFLOOR | OVERHEAD | UNDERFLOOR | OVERHEAD

I ST FLOOR 64 ISI 164 240

2 ND FLOOR 127 128

3RD FLOOR 179 190

MECH. EQUIP. 80 80

164 537 164 638

% ALL UNITS IN TONS
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