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SUBJECT Minutes of the Thirteenth Meeting of the Instrumentation and
Communication Panel on March 31, 1965

1. The thirteenth meeting of the Instrumentation and Communication
Panel (I&CP) was held at the Office of Manned Space Flight (MSF) on March
31, 1965. A list of attendees is included as enclosure 1. A summary list
of action items established during this meeting is included as enclosure 2.
Action items from previous meetings were not discussed, therefore, a
description of these is not included in the minutes.

2. Agenda Item a - Report of the Unified S-Band Implementation Sub-
Panel

a. Mr. P. Varson (GSFC) made the Sub-Panel's presentation.
Charts depicting the cost breakdown of different possible configurations of
the proposed Unified S-Band (USB) ground stations are included as enclosure
3. The Sub-Panel met on March 23, 1965, at the Manned Spacecraft Center
(MSC). Two items were discussed at this meeting, the question of-a USB
station at Grand Bahama Island (GBI), and Grand Turk, and the April lst
presentation the Sub-Panel is to give to General S. Phillips.

(1) The Sub-Panel stated that their findings have shown that it

is possible to fly without a USB station at GBI. However, it was felt that
this would not be a good practice and recommends that GBI have a full USB

station capability. The addition of a USB station at Grand Turx was also
discussed and the Sub-Panel recommends against this implementation.

(2) The proposed outline of the presentation for General Phillips
was briefly described. It will be as follows:

(a) What will be the result of not having a USB station at
GBI?

(b) What is the minimum possible USB station at GBI and its

corresponding effects?
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(c) What are the spacecraft's USB requirements in regard
to GBI? - '

b. The I&CP endorsed the recommendations and the proposed out-
line of the Sub-Panel. Since the Office of Tracking and Data Acquisition
(OTD.\) has not been officially approached, Mr. Robinson (OTDA) abstained
from the concurrence. '

c. A new membership and assignment of the Sub-Panel was estab-
lished.

(1) The new membership of the Sub-Panel is as follows:

Mr. P. Varson (GSFC) Chairman
Mr. T. Barr (MSFC)

Mr. D. Collins (KSC)

Mr. H. Kyle (MSC)

Mr. J. Raleigh (MSF-Bellcomm)
Mr. L. Robinson (OTDA)

(2) The Sub-Panel was assigned the responsibility of reviewing
the design specifications of all the USB transponders (including MSFC's
Command and Communication System - CCS). They will identify those
parameters that must be identical. This is to enable the ground imple-
mentors to eliminate unnecessary procedural changes and design modifi-
cations.

3. Agenda Item b - Report by OTDA on NASA's position on vacating the
VHEF telemetry band by 1970.

a. Mr. O. Hoberg (MSFC) briefed the Panel on the nature of this
problem. Mr. J. Rorex (MSFC) then explained why Marshall Space Flight
Center (MSFC), in particular, is concerned about this problem. The Joint
Chiefs of Staff have issued an edict specifying that all military missile
telemetry systems must switch to an S-Band frequency by 1970. Although
OTDA has indicated that this edict is not binding on NASA agencies, it was
felt that NASA must establish an official position regarding this problem
because of the extensive interface with the military.

b. Mr. L. Robinson (OTDA) explained to the Panel the history of
1970 VHF - S-Band telemetry frequency negotiations. He further stated
that NASA has a strong need for the VHF telemetry band and will continue
to use it as long as necessary. He distributed a copy of a memo (see
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enclosure 4) outlining NASA's present position. However, only the NASA
representative to IRAC can establish the permanent NASA position. This
representative is presently in the process of doing this.

c. Since a definite NASA position shall be issued shortly, Mr.
Robinson was asked to stay abreast of the progress of establishment of
this position and be prepared at the next I&CP meeting to give the Panel
a status report. The Panel members, in turn, should determine the im-
pact of switching to the S-Band telemetry band by 1970 if it becomes a
requirement. This impact is to be considered from both the space vehicle
and supporting ground aspects. If OTDA determines that they need additional
information, the Panel members must be prepared to discuss this impact in
the next Panel meeting.

4. Agenda Item c - Discussion of the SA-201 and 202 flight prafile
impact upon the space vehicle's instrumentation systems

a. The main objective of this agenda item was to identify SA-201
instrumentation and communication problem areas for the I&CP to report
on at the upcoming Panel Review Board (PRB) meeting. No response had
been received on I&CP action item 12-8 (same as the agenda item) which
indicates that there are no problems in supporting SA-201 and 202. However,
two possible problems were mentioned in the meeting. They are the question
of the Eastern Test Range (ETR) downrange telemetry capability and whether
or not a ship will be available to support SA-201 and 202. Both of these
problems were discussed in the last Joint Operations Group (JOG) meeting
and were assigned as action items to the Operations Support Requirement
Organization (OSRO) for resolution. These will be resolved before the PRB
meeting.

To assure no problem areas have been overlooked, each Panel
member should again carefully review SA-201 and determine if there are
any problems concerned with this vehicle. Mr. D. Broome (MSC) will
make the presentation to the PRB. '

b. SA-501 flight profile is still in question. Conflicting parameters
exist if apogee occurs over a null area (not in sight of an active MSFN
station) when Znd burn occurs over a well covered area. The Flight Dynamics,
Mechanics, Guidance and Control Panel (FDMG&CP) is responsible for
determining the SA-501 flight profile. It was felt by the I&CP that Goddard
Space Flight Center (GSFC) should prepare a summary and status report on
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the Manned Space Flight Network (MSFN) capabilities in support of SA-501.
This report should then be given to the FDMG&CP at their next meeting.

It is hoped that this consideration will be taken into account in the finalization
of an agreed upon flight profile. ‘

5. Agenda Item d - Presentation by MSFC on their SA-203 ground instru-
mentation and support requirements :

a. Mr. Barr (MSFC) outlined to the Panel the TV and Updata require-
ments of the LH, experiment. A total listing of all SA-203 requirements
shall appear in the Saturn IB Program Support Requirement Document (PSRD)
and the SA-203 Mission Support Requirement Document (MSRD).

b. Mr. Barr described the changes the program has undergone in
the past few months. These changes will officially appear.in the Saturn IB
PSRD.

(1) There will be two TV cameras looking into the LH, tank.
They will be separate high rate systems, with only one transmitting at any
one time. Switching from one system to the other will be by RF command.
The four stations called out for TV support are:

Kennedy Space Center
Bermuda

Carnarvon

Corpus Cristi

Corpus Cristi shall be a mobile station which will be supplied by MSFC and
operated by GSFC. All deliveries by MSFC to GSFC will be on schedule.

(2) RF command support is not required from these stations, per
se. Present capability of MSFN sites imtisfactory. MSC has stated in a
Flight Control Operations Panel (FCOP) meeting that the use of the Mission
Control Center (MCC) Houston in support of SA-203 should be avoided if
possible. A letter shall be written to the FCOP stating MSFC's SA-203
orbital command requirements and asking the FCOP to clarify MSC's
position on the use of the MCC Houston in support of SA-203.

c. Mr. P. Goodwin (JPL) questioned MSFC on the anticipated
splatter of the TV system into the 2290-2300 MHz (Mcps) band. Mr. Goodwin
will advise MSFC on the amount of attenuation JPL feels is necessary on the
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transmitter's sidebands in the 2290-2300 MHz band. MSFC in the meantime
will investigate the possibility of changing the carrier frequency and adding
a filter to the system.

6. Agenda Item f - Review of the McClanahan-Hibbert presentation

The McClanahan-Hibbert presentation on the status and problem areas
of the RF systems of the Saturn-Apollo program had been carefully reviewed
by each Center. In this meeting each Center presented their comments and
proposed revisions. Mr. McClanahan and Mr. Hibbert, in turn, will con-
sider these comments and/or proposed revisions and will update their
presentation accordingly.

MSFC, MSC, and GSFC took slightly different approaches in the
formulation of their comments. MSFC (see enclosure 5) did not go into
detail, and comments were on a general nature. MSC, on the other hand,
actually did go into detail (see enclosure 6) and gave a status report on each
MSC related item called out in the presentation. GSFC's (see enclosure 7)
remarks were brief and also general in nature. KSC had no comments.

7. Other Business

~a. A TWX had been received by the Panel requesting a special I&CP
meeting to review each Center's activities in the electro-magnetic interfer-
ence (EMI) control programs. Mr. Hoberg stated that this meeting will be
held some time in late May. No definite date was set. Mr. McClanahan,
originator of the TWX, stated that Bellcomm will assimilate the data pre-
sented and discussed in the I&CP meeting and make a summary type presen-
tation to General Phillips. '

b. The need for a configuration control between the space vehicle and
the supporting ground networks was briefly discussed. Mr. McClanahan stated
that he, as a member of MSF, will write a letter to OTDA and suggest that
some form of configuration control be implemented.

/ ‘ :
- \’ U/\/\«»/F
e las roome Otto A. Hoberg
C Co- Cha1rman MSFC Co-Chairman

7 Encs.‘
See next page
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7 Encs:
1. Attendees List
2. Action Item Summary List
3. USB Station Cost Breakdown _
4. Memo dated March 30, 1965 "Frequencies for Telemetering'
5. MSFC Comments to the McClanahan-Hibbert Presentation
6. MSC Comments to the McClanahan-Hibbert Presentation
7. GSFC Comments to the McClanahan-Hibbert Presentation

Distribution:
See I&CP Distribution List
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ATTENDANCE LIST
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KSC Member
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Bellcomm
MAS/Bellcomm
MSF '
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Action Item Statuz

Instrumentation and Commurication Pan<l

Z 2ansolould

Item No. Item R?ﬁ ’.;?f}“" Status Dxie

13-1 OTDA will report to the I&CP on the Mr. Robinsoh At nex{
development of a NASA position in OTDA Panel
regard to vacating the VHEF telemetry “meet-
band by 1970. . - ing

13-2 Panel members must determine the A1l Panel By nex
impact if switching to the S-Band members Panel
telemetry band by 1970 is to become meet-
a requirement. This impact must be ing
considered from both the space vehicle
and supporting ground aspects. The
Panel members must be prepared, if
required, to discuss this in the next
Panel meeting.

13-3 Action items 12-8 called for the A1l Panel April |
determination of problem areas for members : 12,196
SA-201, 202, and 501. Since Mr.

Broome will be reporting to the PRB
on SA-201 problem areas, the Panel
again asks that each Panel member
review this vehicle, and immediately
report to Mr. Broome any items that
are problems or even just warrant
investigation.

13-4 GSFC will prepare a summary and [Mr. Owen At the
status report on the MSFN capabilities | GSFC next
in support of SA-501. This report is ) FDMG
proposed to be given at the next Flight &CP
Dynamics, Mechanics, Guidance and meet-
Control Panel meeting. - ing

Page No.
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Action Item Stata:
Instrumentation and Commu-.ication Fau-l

Item No. Item R(}; 4;?331'- Status D:n

13-5 The Panel co-secretaries shall in- Mr. Golden Immed
vestigate getting 13-4 on the agenda of MSEC
the next FDMG&CP meeting.

13-6 The USB Implementation Sub-Panel wilfMr. Varson 9/1/65
review the design specifications of all GSFC
the USB transponders (including CCS).

They will identify those design param-
eters that must be identical. This
will enable the ground implementors
to eliminate unnecessary procedural
and design modifications.

13-7 JPL is to advise MSFC on the amount |Mr. Goodwin 5/1/65
of attenuation that is necessary to the JPL
LHz TV transmitter sidebands in the '

2290-2300 MHz band.

13-8 MSFC in turn will investigate the Mr. Barr 5/1/65
possible methods to avoid interference MSFC )
in this band.

13-9 A letter shall be written to the Flight |Mr. Golden 4/15/ 61
Control Operations Panel (FCOP) MSFC
stating MSFC's SA-203 orbital comman{l Mr. Kurtz
requirements and asking the FCOP to MSFC
clarify MSC's position on the use of
the Mission Control Center, Houston
in support of SA-203.

Page No.
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" UNITED STATES GOVERNMENT
M emomna’um

TO i TA/Mr. C. R. Morrison " pare:MAR 30 1965 .
| : Director, Program Support and Advanced Systems

FROM ! TN/Chief, Communications and Frequency Management

SUBJECT: Frequencies for telemetering

REF ~ : Verbal request for a ste.tement; L.M.R. = 29 March 1965

NASA is aware of the decision taken by the military to withdraw their
telemetry operations frem the 225-260 Mc/s band in favor of air-ground
communications by 1l January 1970.

NASA currently plans to continue to use the U4 channels utilized for
telemetry in the 225-260 Mc/s band. Our laboratories, test centers, data
read-out stations, and launch facilities will retain their transmitting,
receiving, and test capabilities in the band.

In addition, it is understood that the DOD National Ranges will retain
their telemetry receiving ability in this band, thus continuing to suppor‘e
NASA projects and. launches using these frequencies.

W/,&JO?WM

Paul A. Pr;Lce

Enclosure 4 S -
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GENERAL

1. Definition of Operational and R&D is not the same at MSFC and MSC. A
more universal breakdown is recommended.

2. Don't agree with problem classification

Propose:

a. Major Problem - One requiring a schedule or largg cost impact decision
or action. Also, items that are in development and have been found to be either
technically unworkable or incompatible.

b. Minor Problem - One causing complications but reqmrmg no schedule
impact nor sizeable cost increase.

c. In development - Item under development with only caomplications that
are encountered in normal engineering development. Also on items that have
never flown, which have been completed and tested in labs, but still may en-
counter a - problem during actual flight and require modification.

3. MSFC will have a mission on some flights after separation of the spacecraft
and S-IVB/IU. For example on SA-204, MSFC will have a requirement for 4
orbit support on C-Band Radar, Telemetry, and Command.

4. Mission 207 which is used as an example for the Saturn IB is not a complete
representation of both the launch vehicle and spacecraft. SA-204 should also be
used as an example.

5. An explanation of the present configuration of the Mission Control Data
telemetry setup is included to give Headquartcrs a better understanding of the
launch vehicle's approach.

The first interconnection of multiplexers S-IVB/IU, occurs on SA-204. In
this case all S-IVB MCD is routed to one Mux. and wired to the IU's PCM for
telemetry. One IU mux, with no MCD is wired to the S-IVB's PCM. The net
result is all S-IVB/IU MCD on SA-204 is transmitted from only the IU. On
SA-205 and subsequent Saturn IB's both the [U and S-IVB will transmit this data.
SA-501, 502, and 503 will have the same configuration as SA-204 with the sub-
sequent Saturn V's having the same as SA-205.

The S-Band telemetry will be paralleled to the IU's PCM and CCS is
paralleled to the S-IVB's PCM.

NOTE: On all vehicles, even when the MCD is redundant, the computer bit
stream portion of the MCD is not.

Enclosure 5



Individual Charts

Hibbert
1. Mission 207
a. Add Radar to C-Band

b. Add partial to transposition and docking under,
(1) S-IVB telemetry
(2) IU Telemetry
Command
C-Band Radar

2. Communication Problem Areas (11)

Add new category E - in development

Change CCS from R to E

Change S-Band Telemetry from Y to E

Add S-Band Telemetry Antenna and classify as E

Add C-Band transponder antenna, G on 201 and 202 - E on remainder
AZUSA - leave blank except for 201, 202, and SA-203 - G in those
MISTRAM - eliminate Y in 203 - leave blank, the rest remains the same.
Add CCS Antenna - E under 501, 502, 503, and 504, et. seq.

Radar Altimeter - Change Y to R all the way across.

tp®Rtoe a0 o

3. Problem Areas IV

a. This chart should be revised to update comments to preceding items.
b. General comments. '
(1) Antennas called out are in development
(2) Radar Altimeter represents a major problem because of the lack of
an official decision from Headquarters. MSFC still desires to fly it on the R&D
vehicles.
(3) The choice of the MISTRAM will mean some additional development
is necessary. The system must be updated and modernized.

McClanahan

1. Saturn IB

a. See general comment 1
b. 2nd Chart (individual vehicles)
(1) MISTRAM removed on SA-203 and eliminate (a) from rest.
(2) Eliminate AZUSA on SA-204
(3) On Operational telemetry PAM/FM/FM becomes straight FM/ FM.
(4) Operationally the S-IVB is presently agreed as 1 PCM/FM with
provisions for 1 FM/FM.

Enclosure 5



2. Saturn V

a. See general comment 1
b. 2nd Chart (individual vehicles)
(1) SA-504 and 505 will have operational telemetry systems in the IU
and S-IVB. ‘
(2) PC/FM should be PCM/ FM.
(3) PAM/FM/FM becomes FM/FM on operational yghicles.
(4) Operationally the S-IVB is presently agreed to ps 1 PCM/FM with
provisions for 1 FM/ FM.
' (5) ODOP is presently scheduled for all Saturn V'g
(6) Special Television has been eliminated from 3§1501
(7) S-II split system 504 and 505 consists of 1 PCM, 1 PAM/FM/FM,
2 FM/FM, 1 SS/FM, operationally will be 1 PCM/FM, 2 FM/FM.

"3=.

c. 3rd Chart (IU)
(1) See b-1
(2) See b-3
(3) Add 1 next to MISTRAM all the way across.
v#) Eliminate AZUSA.
(5) Add 503 to Radar Altimeter.

Enclosure 5



UNIFIED S-BAND

(1) SIGNAL DESIGN NOT COMPLETE:

(A) LEM: SIGNAL DESIGN COMPLETE BASED ON FM LUNAR STAY MODE. MSFN-LEM
' P & I SPEC., WILL BE CONTRACTUALLY NEGOTIATED WITH GAEC BY
30 APRIL 1965. '

UNUSUAL PROBLEMS: NONE |

POSSIBLE PERTURBATIONS: :

5
-- LUNAR STAY MODE CHANGE FROM FM 'TO PM - DECISION BY
15 APRIL 1965. ’

-- UDL INCLUSION IN LEM - DECISION BY 20 MAY 1965

(B) BLOCK II CSM: SIGNAL DESIGN COMPLETE; BLOCK II CSM-MSFN P & I SPEC
HAS BEEN NEGOTIATED INTO NAA CONTRACT.

POSSIBLE PERTURBATION:

-- CHANGE OF PLAYBACK PCM SCO FROM 1.024 TO 256 KC -
DECISION BY 20 APRIL 1965.

UNUSUAL PROBLEMS: NONE

(2) ACQUISITION PROCEDURE: ACQUISITION PROCEDURE WAS AGREED UPON BY “ACQUISITION
PROCEDURE WORKING GROUP" ON 5 FEBRUARY 1965. THIS
PROCEDURE IS ACCEPTABLE FOR BLOCK II AND, WITH MINOR
MODIFICATION, FOR BLOCK I. IMPACT OF MODIFICATION
e TO LEM TRANSPONDER TO MAKE IT COMPATIBILE, ACQUISITION
" WISE, WITH BLOCK II TRANSPONDER IS BEING INVESTIGATED.
DECISION DUE BY 30 APRIL 1965.

UNUSUAL PROBLEMS: POSSIBLY THE USE OF THE 3-FOOT
ACQUISITION DISH FOR TRANS-
MISSION.

Enclosure 6



(3) RECEIVER DYNAMIC RANGE: ISD REQUESTED GSFC BY TWX ON 25 JANUARY 1965 TO
‘ PROVIDE GROUND TRANSMITTER POWER CONTROL. GSFC
HAS NOT YET RESPONDED. A PROBLEM OF RECEIVER
SATURATION THEREFORE STILL EXISTS DURING FPRE-
LAUNCH CHECKOUT AND EARLY LAUNCH PHASES.

UNUSUAL PROBLEMS: NONE

]

() RANGE OF RECEIVER VCO: SAME COMMENT AS FOR "ACQUISITraN PROCEDURE" ,

(5) 1EM ADAPTER PANEL, ANTENNA INTERFERENCE: POSSIBLE cquUNICATIONs PROBLEM
FOR EO TRAINING FLIGHTS. NA{”I& ALLEVIATING PROBLEM
BY INCLUDING S-BAND CARABILITY nN SM SCIM. ANTENNA.

< b .-fe

UNUSUAL PROBLEMS: NONE

(6)  REENTRY BIACKOUT; IN 1961-62, STUDIES SHOWED NO PRACTICAL METHOD FOR
PROVIDING REENTRY COMMUNICATION. R@EEVALUATION OF
REQUIREMENT SHOWED THAT, ALTHOUGH DESIRABLE, NO
MANDATORY REQUIREMENT EXISTED. PROGRESS TO DATE
HAS SHOWN NO REAL CHANGE FROM HARDWARE STATUS IN
1962. MSC THEREFORE MAINTAINS ITS POSITION THAT
REENTRY COMMUNICATIONS IS NOT AN APOLLO REQUIREMENT,

UNUSUAL PROBLEMS: NONE

(7) HARD COPY UP-DATA PRINTOUT: RE-EVALUATION OF REQUIREMENTS VS IMPACT
RESULTED IN ELIMINATION OF HCP REQUIREMENT.

UNUSUAL PROBLEMS: NONE

(8) UP-DATA LINK NEED: GAEC IS ASSESSING IMPACT OF LEM UDL IMPLEMENTATION.
MSC IS ASSESSING NEED. DECISION DUE BY 20 MAY 1965.

UNUSUAL PROBLEMS: POSSIBLE ADVERSE SCHEDULE
IMPACT.

£nC: ¢



(9) LIMITED FLIGHT. TESTS:

(10) SION QUALITY:

ONLY PRIME OPNL FUNCTION NOT REDUNDANT ON EARLY

BLOCK II FLIGHTS IS TIM. MSC DOES NOT PLAN TO

BACKUP THIS FUNCTION SINCE THE PCM CHANNEL CIRCUITRY
IS NOT CHANGED OR MODIFIED FROM THE BLOCK I CIRCUITRY.

UNUSUAL PROBLEMS: NONE

PREVIOUS CONDITIONS AND CALCULATIONS RESULTED IN A
NEGATIVE TELEVISION SIGNAL MARGIN. SHORTENING THE
ANTENNA CABLE AND REDUCING RrgmtRED RECEIVER RAND-
WIDTH HAVE RESULTED IN POSITIEE MARGIN OF 2.4 DB
ABOVE THE GSFC REQUIRED 10 ngg/N INTO THE DEMODU-
LATOR (MSC TESTS SHOW 6 DB TO gROVIDE ADEQUATE
PICTURE QUALITY).

»’
x

UNUSUAL PROBLEMS: NONE

(11) S-BAND OMNT ANTENNA PATTERNS: BLOCK I AND II CSM AND LEM ARE TOO LARGE FOR

A. BLOCK I CSM:

B. BLOCK II CSM:

f/;é’.I ¢

‘TRUE'I OMNI COVERAGE FROM SINGLE ANTENNA ELEMENT.
MULTIPLE ELEMENTS, ANTENNA ORIENTATION AND
ANTENNA SWITCHING ARE THEREFORE USED TO MEET
REQUIRED COVERAGES.

PATTERNS FIRM AND AVAILABLE; ATTITUDE PROGRAMMING
FOR FLIGHTS 204 AND 205 HAS BEEN ALLOCATED BY ASPO

FOR S-BAND SYSTEM QUALIFICATION.

S-BAND "OMNI" ANTENNA ELEMENTS HAVE BEEN SPECIFIED

FOR BOTH CM AND SM TO PROVIDE MAXIMUM POSSIBLE LAUNCH,
INJECTION, EO, INSERTION AND ENTRY S-BAND TRANSMISSION

~ CAPABILITY. PATTERNS WILL BE AVAILABLE AUGUST, 1966.

1/6 SCALE AND FULL-SCALE FREE SPACE PATTERNS WILL
BE AVAILABLE BY APRIL 30, 1965.

UNUSUAL PROBLEMS: NONE



(12) LACK OF HIGH-GAIN ANTENNA: REFERS TO SA 501 AND 502. EARLY TRAJ.'S SHOWED
‘ 12 KNM MAX RG; LATEST TRAJ. SHOWS 7500 NM. NO
HIGH-GAIN ANTENNA REQUIRED FOR 7500 NM. SHOULD
MAX RG GO BACK UP, HIGH-POWER VHF TRANSMITTERS
WILL BE PROVIDED AS REQUIRED.

UNUSUAL PROBLEMS: 1231\11:
(13) HIGH-GAIN ANTENNA LIMITATIONS/FIELD OF VIEW/AUTO., POINTING RELIABILITY:

PROBLEMS: A. UP TO 500 MANUAL RE-ACQS PER FLIGHT.
B. NO CAPABILITY FOR AUTO. RE-ACQ FOR SLEEPING ASTRONAUT
C. IR COULD LOCK ON FALSE TARGETS
D. UNIFORM RF ILLUMINATION OF EARTH NOT PROVIDED AT
MINIMUM TRANSPOSITION RANGE

SOLUTIONS: A.) {UTILIZATION OF INERTIAL REFERENCE DATA FROM SCS WITH
B.}{RATE INTEGRATION AND COORDINATE CONVERSION. LIMIT
C,) \SENSORS PREVENT S/C SKIN TRACK., '
D. MAXIMUM BEAMWIDTH HAS BEEN EXPANDED FROM 35° TO 80°.

é‘ﬂc.- {



VHF VOICE AND TELEMETRY

(1) OMNI ANTENNA COVERAGE:

A. BLOCK I CSM: PATTERNS AVAILABLE NOW.
B. BLOCK II CSM: = PATTERNS SCHEDULED FOR AUGUST, 1965.

C. LEM _ PATTERNS AVAILABLE. .

UNUSUAL PROBLEMS: NONE

(2) ANTENNA POLARIZATION (CSM-LEM):
LEM - CIRCULAR

CSM - ELLIPTICAL
PROBLEM: POSSIBLE LOSS OF GAIN DUE TO ANTENNA MISMATCH OF UP TO TWO DB,

UNUSUAL PROBLEMS: NONE

(3) MESSAGE ACCEPTANCE PULSE:

MAP DATA WORD WILL BE PROVIDED ON BOTH HER AND LBR PCM FORMATS FOR
BOTH BLOCK I AND II CSM'S. .

UNUSUAL PROBLEMS: NONE

(4)  LIMITED RANGE (CSM-LEM):

-A. VOICE: MAX, CAIC. RG: 550 NM
MAX. SPEC. RG: 550 NM
MAX. LOS RG: 125 NM

B. LBR PCM: MAX, CAIC. RG: 300 NM
MAX. SPEC. RG: 320 NM

MAX. LOS RG: 125 NM

UNUSUAL PROBLEMS: NONE

ErC. "6



C-BAND TRANSPONDER

(1) OMNI ANTENNA PATTERNS:

A. BLOCK I AND II CSM: OMNI COV. EFFECTIVELY ACHIEVED BY USE OF
COMPARATOR TRANSPONDER.

B. LEM: DEVELOPMENT AND TRAINING FLIGHTS WILL UTILIZE GFE C-BAND
TRANSPONDER (AN/DPN-66) SUCH AS WAS SUCCE§SFULLY FLOWN ON
BP-12, 13, 23, 15, AND 22. LEM ANTENNA Q;NE DIAMETER IS
AIMOST SAME AS BP ANTENNA LINE DIAMETER. “LEM PATTERNS
SHOULD BE SIMILAR. ‘ §

.

UNUSUAL PROBLEMS: NONE

(2) CQMPARATOR SWITCHING: TECHNIQUE PROVEN BY MSC TESTS CONDUCTED AT EGLIN AFB.
A. CSM: COMPARATOR TRANSPONDER

B. LEM: NO COMPARATOR

UNUSUAL. PROBLEMS: NONE

UHF UP-DATA

REFERS TO 501 AND 502 MAXIMUM ALTITUDE BEING BEYOND 450 MC TRANSMISSION SYSTEM
RANGE. S/C ALSO HAS S=BAND CAPABILITY WHICH DOES REACH MAXIMUM RANGE.

RENDEZVOUS RADAR AND TRANSPONDER

(1) CSM RENDEZVOUS RADAR: DELETED

(2) CSM RANDEZVOUS RADAR TRANSPONDER: NO MAJOR TECHNICAL PROBLEMS

'(3) LEM RENDEZVOUS RADAR: NO MAJOR TECHNICAL PROBLEMS

(4) LEM RENDEZVOUS RADAR TRANSPONDER: DELETED

UNUSUAL PROBLEMS: NONE

Ent: ¢



X-BAND LANDING RADAR -

ACCURACY IS PRESENTLY A PROBLEM. SCHEDULE IS OKAY, NO OTHER

MAJOR TECHNICAL PROBLEMS. /

)
i

. Par
MISCELLANEOUS

(1) USB COVERAGE DURING LAUNCH: SEE "S-BAND QMNI ANTENNA PATTERNS".

(2) TRACKING TGTS SEPARATED BY MORE THAN ONE BEAMWIDTH: USE OF BOTH “C" AND "s"
‘ BAND EQUIPMENT ON THE LEM AND THE CSM FOR DEVELOPMENT AND TRAINING
FLIGHTS ALLEVIATES PROBLEMS. '

(3) COVERAGE DURING REENTRY IF NO SKIP. OUT: C-BAND RADAR TRACK OF PLASMA SHEATH.

(4) NEED FOR INCR. VHF TLM AND C-BAND RADAR TRACK RG FOR 501 AND 502: MAXIMUM RG
HAS BEEN LOWERED; S-BAND IS ONBOARD; HIGH-POWER VHF ‘TIM TRANSMITTERS
ARE AVAILABLE.

A A
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UNITED STATES GOVERNMENT
Memorandum

TO . Otto Hoberg, Chairman DATE: April 23, 1965
Instrumentation and Communications Panel

FROM W. P. Varson, Chairman
USB Implementation Subpanel

SUBJECT: GSFC's Comments on McClanahan/Hibbert Presentation

In addition to the problem areas identified by Messrs. Hibbert
and McClanahan in their discussion at the last Instrumentation and
Communications (I&C) Panel meeting, GSFC is still concerned about
the first use of the Block II spacecraft equipment needed for opera-
tional support. All of the qualification tests of the spacecraft
against the network are conducted with Block I equipment. There will
be no Block II flights prior to the time that the network is required
to provide primary mission support data with the Unified S-Band (USB)
equipment. This is considered to be a serious problem. The following
comments are provided for the listed Manned Space Flight Network (MSFN)
problem areas:

1 Acquisition Methods by the USB System

There has been considerable work and coordination in this
area by MSC, JPL, and GSFC; and acquisition procedures have been
developed to the point where only refinements are required. It is
expected that these procedures have been developed in sufficient
detail to define the design of the equipment. Since they will pro-
bably require extensive modification after the first operational
use of a USB station, further effort in this area at this time is
not considered worthwhile.

2. Improve Capability for Carnarvon and Ascension

GSFC has secured a proposal from the Collins Radio Company
which shows that it is practical to achieve a 3 db improvement by the
use of a cooled parametric amplifier. Further improvements of 1 db
to 13 db can be achieved at considerable increase in cost and com-
plexity to the equipment. However, this additional 1 db to l% db is
not considered warranted in view of the resulting increase in opera-
tional complexibility and decrease in reliability of the equipment.
GSFC further questions the need for this improvement in view of the
fact that the spacecraft high-gain antenna is to be employed at an
altitude of approximately 2,500 nautical miles. It appears that the
use of the high-gain antenna would alleviate the need for improved
sensitivity of tae statiomns.

%
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Subject: GSFC's Comments on McClanahan/Hibbert Presentation

3% Reliability of Ships, Aircraft, and Ground Stations
Depending on HF Communications

The transmission of wideband data over HF radio links and
“helr general reliability is a problem which has always been present
in the network. The communications network uses diversed routing
to improve the HF transmission paths. However, these are subject to
physical limitations which cannot be overcome. It does not appear that
any great improvement in the reliability of communications from these
stations can be accomplished until communications satellites become
operational. GSFC is currently exploring the feasibility of using
these systems and there are programs under discussion at NASA Headquarters
for the implementation of communications satellites for the network.
One (1) example is the successful use of the SYNCOM satellite to provide
communications with the Indian Ocean ship for GT-3.

4. RFI on Apollo Aircraft

The Apollo aircraft are being instrumented by the Air Force
in conjunction with the NASA-prepared specifications. GSFC is not
aware of any RFI problem currently existing or expected on these air-
craft, however, this is receiving explicit study during the PDP by the
two (2) selected contractors. The required study includes a complete
analysis of all spurious or undesired signals which may degrade the
operation of any on-board system. Also included is filtering, isola-
tion, and a special study of Multipath RF interference.

5. USB System Coverage During Launch

This problem has been under considerable study by the Sub-
vanel established by the I&C Panel. As you know, the Subpanel reported
to General Phillips on April 1, 1965, and recommended a station be
implemented at Grand Bahama Island to fulfill this coverage.

6. Polarization Diversity for the USB System

There has been considerable study of the requirement for
polarization diversity for the USB System. The feeds of the USB System
are presently equipped for polarization diversity. A cost estimate has
been prepared which indicatcs that 5 to 6 million dollars would be
required to implement polarization diversity for the command module
data channel only. Due to the expense and complexity of the equipment,
it 1s nc. desirable to implement this in the network unless absolutely



Sut wets

-3 -
GSFC's Comments on McClanahan/Hibbert Prosentation

nceessary. The ground specifications for the Block II S-band omni-
directional antenna if they are achieved by North American Aviation,
will not rcquire the use of polarization diversity in the network.
There can be no firm decision on whether or not polarization diversity
is required until the spacecraft antennas are defined.

T Tracking of Multiple Targets Separated by More than
One Beamwidth of the USB System

The network is capable of tracking with both the USB System
and the C-band radars. If simultaneous tracking of two (2) vehicles
is required, it is recommended that the mission be arranged so that
C-band radars can be used to track one (1) vehicle while the USB
System is tracking the second vehicle. There is no stated require-
ment for the USB System to track two (2) vehicles separated by more
than one beamwidth.

8. Availability of Apollo Ships

The number of ships required has been established by the
Office of Manned Space Flight. The scheduling of these ships is a
mission requirement, and it is expected that it would vary from mission
to mission. The only solution to this problem appears to be scheduling
since the number of ships being implemented to support the Apollo pro-
gram is fixed. '

9. Requirement for Third PCM

This has been resolved in favor of supplying the third PCM
at the network stations. As soon as this is formalized, GSFC will imple-
ment procurement plans to provide the third PCM.

10. Reprogramming of Computers for Flight Controllers Between
Missions

The reprogramming of the on-site computers is recognized by
GSFC to be a major task. It is planned to implement a programming
capability as part of the network support team at the Mission Control
Center. It _s expected that the programs will be written so that
changes of the type required by the flight controllers can be intro-
duced without a major reprogramming activity.
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Subject: GSFC's Comments on McClaneahan/Hibbert Presentation

1. Coverage During Re-entry if no Skip-out Occurs

Communications through the plasma sheath during re-entry
is a serious problem and to date, GSFC is not aware of any technique
wnich can be expected to penetrate the plasma. GSFC is considering
the feasibility of using HF-type radars to track the plasma sheath
at long ranges as backup to other re-entry coverage so that in the
event of non-programmed re-entries, it will be possible to determine
the trajectory of the spacecraft during the blackout period.

12, Need for Increased VHF Capability and Range Capability
on 501 and 502

To our knowledge, there has been no stated requirement to
increase the capability of the ground VHF equipment for support of
these missions. It is our understanding that MSC will increase the
transmitter power of the spacecraft if communications at ranges in
excess of those which currently can be provided are required.

13. HF Voice Compatibility Between Spacecraft and Ground
Equipment

It is our understanding that although the spacecraft has a
capabil’ty of receiving double sideband information on the HF channel
that NASA has not been able to obtain the frequency allocation necessary
for transmission of both sidebands. Therefore, the transmission of a
single sideband-type HF information is required. GSFC is presently
preparing the procurement plans to obtain single sideband HF trans-
mission for the network.

W. P. Varson
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APOLLO
LAUNCH TO INSERTION

OPERATIONAL SUPPORT REQUIREMENTS

The information in s norer is uncdited and

S D

SR o T bl rehﬁ&i&
to provide rapid clrouiziicn and may later be
incorporated in a formal paper,




LAUNCH TO INSERTION DATA COVERAGE REQUIREMENTS

COVERAGE REQUIREMENTS  NOMINAL AND CONTINGENCY LAUNCH ABORT
INSERTION PHASES PHASE
TRACKING CONTINUOUS FROM INITIATION TO CSM SPS

CUT OFF PLUS 1 MINUTE

TELEMETRY - CONTINUOUS FROM INITIATION TO CS M SPS
CUT OFF

VCICE CONTINUOUS FROM INITIATION TO APPROXIMATELY
PLUS 3 MINUTES

COMMAND CONTINUOUS UNDEFINED AFTER INITIATION



LAUNCH TO INSERTION DATA USE

TRACKING TELEMETRY
o ANALYSE FLIGHT PERFCRMANCE o ANALYSE SYSTEM PERFORMANCE
o DETERMINE TRAJECTORY TRENDS o MONITOR SYSTEM SEQUENCES
o INSURE NO VIOLATION OF TRAJECTORY CONSTRAINTS o ANALYSE AERO MEDICAL DATA
o DETERMINE INSERTION CONDITIONS o ALTERNATE TRAJECTORY DATA

o EXERCISE ABORT LANDING AREA CONTROL

o DETERMINE INSERTION CORRECTIONS

VOICE
o GROUND CONTROL-FLIGHT CREW COORDINATICN
COMMAND o SYSTEM VERIFICATIONM
o ACTIVATE SPACECRAFT ABORT LIGHT o COMMAND

o UNDEFINED SPACECRAFT COMPUTER UPDATES o FLIGHT CREW STATUS



G2l DATA
COVERAGE

TRACKING

TELEMETRY

VOICE

COMMAND

GBI COVERAGE IMPACT ON MISSICN CPERATIONS

COVERAGE DEFICIENCY

NC CSM BEACON DATA AFTER
MISSION 503 FOR ABORT

TRAJECTORIES

NO CSM DATA AFTER MISSION
206 DURING ALL MISSION
PHASES

NONE

NO UPLINK TO CSM

IMPACT OM MISSICN CPERATIONS

LACK OF CSM ABORT TRACKING DATA IS
UNACCEPTABLE WITHOUT CSM TELEMETRY

DATA

LACK OF LAUNCH TQ INSERTICN PHASE
COVERAGE IS UNACCEPTABLE

VHF YOICE CAN BE USED FOR GBI COVERAGE

LACK OF GROUND CAPABILITY TO ACTUATE
CSM ABORT LIGHT IS UNACCEPTABLE



IMPACT ON MISSION OPERATIONS WITH NOC USE AT GBI

TRACKING - NO GBI CSM ABORT TRACKING DATA UNLESS CM C-BAND BEACON IS RETAINED AFTER MISSION 503.

o CSM ABORT TRAJECTORY DATA MUST BE PROVIDED BY CM G AND N TELEMETRY DATA WHEN CSM
TRACKING DATA IS NOT AYAILABLE.

o RETENTION OF CM C-BAND BEACON REQUIRES RESOLUTION OF CM WEIGHT, SPACE AND DESIGN PROBLEMS.
TELEMETRY - NO GBI CSM OR AERO MEDICAL DATA AFTER MISSION 206 UNLESS S—-BAND GROUND RECEIVING
SYSTEM COMPATIBLE WITH USB IS INSTALLED.
VOICE - NO GBI S-BAND GROUND TO CSM VOICE COMMUNICATIONS
o VHF VOICE SYSTEM MUST BE USED.
COMMAND - NO GBI UPLINK TO CSM ABORT LIGHT UNLESS USE OF RANGE SAFETY SYSTEM IS POSSIBLE
AND FEASIBLE.

RANGE SAFETY APPROVAL IS REQUIRED

NEW CSM/S—IVB INTERFACE PRCBLEMS MUST BE RESOLVED

(-}

o NEW MCC-H/GBI RANGE SAFETY COMMAND SYSTEM INTERFACE PROBLEMS MUST BE RESOLVED

SPECIAL PROCEDURES FOR COORDINATED NASA/RANGE SAFETY JOINT USE MUST BE DEVELOPED.
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¥ teller

Availability of the VEF BM frequancies 225-260 NCS band

It has bYeem drought to my attention thmt the DOD has directed their
agencies to discontinue use of the VAP T frequencies in the 225-260 NCB
tand by 1970. Also, after this date, DOD plans to use the band extensively
for air-to-ground voice commmications. I view this move by DOD with
grave concern because of the direct effect on the Apollo progrem.

It 1s requested that I be advised as to the action OTDA is taking to
ensure the comtinusd awailability of VAF T froguencies for the
Apollo program. Also, information is requested as to RAGA policy
concerning tslametry frequencies for future MIF programs.

! ,’:y

Lol v Cnasval, USAF
George E. Mueller
%&\/ Associate Administrator

for Manned Space Flight

insom
IFC, rg, IC Panel Co-chairman
/1 , IMC Panel Co-Chairman

MO/Christensen MA/Phillips



GROUND RULES

-

NIMARY FUNCTION:
LAUNCH SUPPORT

AZORT SU2PORT

-

PROVIDE GAP COVERAGE BETWEEN MILA AND BDA DURING LAUNCH
PROVIDE S-DAND TRACKING DURING ABQRT
1IOBILE SINGLE S-BAND FACILITY

IF S-BAND RANGING REQUIRED, USE JPL RECEI:VER/EXCITER AND
RANGING SUBSYSTEM

STATION SHOULD HAVE MISSION SUPPORT CAPABILITIE
ACQUISITION INFORMATION WILL BE PROVIDED

GROUND TRANSMITTER POWER 2 S/C TRANSMITTER + 10 DB, ASSURES
UP-LINK LOCK CAPABILITY IF DOWN-LINK LOCK IS FEASIBLE



TN
. 1A—'JA\T

o)
(38
“3
G
=
t4
ci
€5]
(5]
td
i)
c!
et
*d
=

UP-DATA, VOICI, AND S/C TLN

TRACKING DATA -

o)
i
i
¢
1
=
z
3
)

-3
Lo
=)
w
5
<3
LS ]
(@]
&

PATA TRANSHMIEZION TO MICC

AS ABOVE VIITHCUT BACKUP? TLM

AS ABOVE WiTIIOUT TRACHING DATA

AS AEOVE WITIOUT BACKUP TLM
AND TRACKING DATA



L iy '~‘.r;‘ 5yl kN

Lo A S & te DlAD AR
S)\lb!&.i.; ) LALQCE\ D!-As 8 e

4”"
A \)/\
i7 ) Ry S 2
T -’:-*-i ——— ACQ INFO

§ ] !
[——‘.3 DIPLEXER ]

b p g N P 2. CHANNEL-.E
Bl | AUTO TRACK !
b : RECEIVER

| 1,

52

DEMODS

RS
pTSESERm—

el il L i ———— X

. [ TCORDER S

——— S W

(2) § (2)

¢ A '
i 3
S . 20M ALL —i y
vis  CUBSYSTEM | VOICE , VOICE |

.:/ : CODE ¢ g 7 ,‘ J
SR - | ipcm 1} iPcM 2!
TIMING | i |

.. s .l F i

e )

. 1

X7

9 e

AT A, I ) 0"
3 -

COMMAND = |— E
COMPUTER | . !

A T i AT e e i A—————)
boow

TLM
COMPUTER

-

pATA FRoficccH

Ve

VOICE & H.S. CMD >

A
A i

LL Su »
P vV Wl
RECU gn;;; { \__....._._....,—.-—-—mv.p.‘w, e ey e v A_,e"/

TLM TO MSCC-DATA, VOICE
RANGING & TRACKING DATA

SUDSYSTENMS <

U

~|
wm O

~



L S Rt ] - .
Al o4 .JN'NH

leaaddio Tl

A A LTA

IA‘. C C Upu[l\ CY

LIOUNT

" ¢.5 PWR B.W.

e

A S TrATIINT atd]
AZITENNA SYS

Us2 SYNCCII

sor 30"

360K 330K

0.025° 0.05°

X-Y AZ-EL

S-A/TACO

307

235K

0.15°

AZ-EL

TEMS CONEIDZIRED

SYIICOM
1a!

325K

0.03°

AZ-EL

S-A/TACO

151

-

AZ-EL



AT iz
2 MawVilind u‘u)
T Y TRTAFYTANY

ix

s b

TY TS T VALTTY,

deio

TEM (SYIICOM 20Y)

SYSTEM

-

2 fah Setnlea bk )
S L A S S

Dot DA

LI2ARD TE

gy

Wl 2550 §

STALLATIO

CONTING

ACCURANCE, LC

s aaoiie EQUIPMENT

TA EQUIPMENT

ST EQUIPMELNT

Av«rv\-vrv-s
-LUJ’

i AND CHECHOUT

NCY

\Jaiiiadbavdd

VPPN T L e cHia el 50
NS B! ets G5

oD

-9

e
VTV

PS -
w >
A s
N

- -
- .
¢ e
b7 G 'S



-
~

T0

o~

O

nikl S

ovoTerl'o

[ s
: N =
o 4§
i o3
N
A
LN

T ERIE e
»"‘;'i i S A B

[_—— ...._4.......“ =N

\

=\

§H

o, |

;.
S We el

L. 8-" X 4§ ‘.”«hA

S

7f>..

I

% DIPLEXER

1 T A e 2 VAL 4-

VA
vk

‘ﬁ

l

DULATOR

L

S.MTTER/ 3

X

¢ .-

b~

T

RECORDER

0 AN

FROM.

"

ALL

i, SUGSYSTEM

;_____};

S _"[

"] CHANNEL
AUTO TRACK

RECEIVER

i |

X7 <y

E DENODS

[ ———

vmcc TLM

-

E : \\rl\‘lﬁdlv : COD

[EC GE

- e

TIMING

c |
E %

el e

S I

>t X

COMMAND

| COMPUTER

;

ia

kaFEQLZMSCCJ

(\_

[ ]
i II.

REGUINED

. CMD #

1

UBSYSTEMS--z

L]
. v
N s st o i e 407 L 3 T

TLM
COMPUTER

TLN

i

i
v

C -

i
b [

TO 5wg C
[l :\5 C ’ i"‘-JU (,3

R R SN

N

PO
f——

5 I el "‘

)2

Sl

vuluf.
riuu DATA

\Ai‘

S

L TRACIHING

U o




OPTION #1 SYSTEM'S COST

ANTENNA SYSTEM (SYNCOM 3pvj
COLLIMATION SYSTEM
RT SUDSYSTEM
NETWORK EQUIPMENT
TRACKING DATA EQUIPMENT
<
SPARES
STANDARD TEST EQUIPMENT
QUALITY ASSU'RANCE, LOGISTICS, AND DOCUMENTATION

IXISTALLATION AND CHECKOUT

10% CONTINGENCY

L)

TOTAL

(&)

L a¥ede
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r
¥

oy
<>
=
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OPTION #2 S. TELI'S CCST

LA CYSTEM (S-A/TACO 16Y) 1751"

COLLTLINIATION SYSTE) This
ive B0 soTEM . 4504

NETVWOTK EQUIPMENT 1,320
SDARES ' 200X
TAIIDATD TEST EQUIPMENT 10ek
QUALITY ASSURANCE, LOGISTICS, AND DOCUMENTATION 20
INSTALLATION AND CHECKOUT _ 220K
1% CONTINGENCY 255K

TOTAL 2,S05K
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OPTION #3 SYSTEM'S CCST

AN EN&A SYSTEM (S-A/TACO 16")

COLLIMINATION SYSTEM

RF SUBSYSTEM /

NETWORK EQUIPMENT

SPARES

STANDARD TEST EéUlPMENT

'QUALITY ASSURANCE, Loc\usncs., AND DOCUMENTA TION
INSTALLATION AND CHECKOUT

10% CONTINGENCY

TOTAL

175K

400K
1,170K
180K
170K
40K
180K
240K

2, 630K
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

« Washington, D.C.
" OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM March 31, 1965
REQUIREMENTS FOR MSFN SUPPORT  ®
Saturn - IB Program Mission: SA-201
CSM 009

Unmanned Iob Shot down AMR

Objectives:

Development of Saturn IB launch vehicle and evaluation of CM heat
shield ablator performance durlng high heat rate entry.

Demonstrate compatiblllty and structural integrity of CSM &
Saturn IB launch vehicle.

Nominal Program:

Launch 105 Degrees Azimuth; Suborbital S-IVB C/O.
S-IVB/CSM Pitch to- Attitude for SPS Burn.
Separate (SM RCS); Coast thru Apogee (6 minutes).
(APOGEE: 270 n.m.)
. Splash, Vicinity Ascension Island

MSFN Support Requirements: (Ground Stations)

CAPE KENNEDY :

MIIA C-Band tracking, CSM

- PAFB C-Band tracking, S-IVB/IU.
Azusa tracking
VHF TM, CSM, S-IVB/IU, and S-IB
Tone Command, CSM
ODOP Tracking, S-IB
VHF voice, CSM (record only)

GBI:
C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM and S=IVB/IU, and S-IB
Tone Command cM
VHF voice, cSM (record only)

GTI, ANT, and BDA:

C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM and S-IVB/IU '
Tone Command CSM

Glotrac, S-IBV/IU

VHF voice, CSM (record only)

ATTACHMENT (D)



© AsC: |
Dual C-Band tracking, CM and S-IVB/IU (or SM skin track)
VHF T, CM and S-IVB/IU
. VHF Voice, CSM (record only)

EGLIN, VERO BEACH, NEW SMYRNA:

VHF ™ Signal strength recording only, S-IB and S-IVB/IU
VALKARIA, ELEUTHERA:

Mistram Tracking, S-IVB/IU

CHERRY POINT:
Glotrac, S-IVB/IU

MSFN Support Requirements: (Ships and Aircraft)

RKV:
VHF TM, CSM and S-IVB/IU
Tone Command, CSM
Modified Gemini Console, CSM & S-IVB/IU
VHF Voice, CSM (record only)

- TRACKING SHIP

Dual tracking, (CM C-Band Beacon; SM-Skin Track)
VHF TM; CSM

ATRCRAFT: (Reentry-terminal phase)

VIF TM, CM



SATURN - IB PROGRAM

Vehicle Frequency Assignment for Mission SA-201

Frequency
MHz ,
Location Xmtr Rec. System Remarks
S-1IB 240.2 PAM/FM/FM GF-1 All the telemetry
S-IB 244.3 PAM/FM/FM GF-2 systems are on a
S-1B 252.4 SS/FM GS-1 common antenna
S-IB 256.2 ) PCM/FM GP-1 system
S-1IB 960 . 890 ODOP
S-1B 450 Command Destruct
S-IVB’ 258.5 PAM/FM/FM CF-1 CF-1 and CF-3 are
S-1IVB 253.8 PAM/FM/AM CF-3 on a common an-
S-IVB 246.3 PAM/FM/FM CF-2 tenna. CF-2, CS-1
S-IVB 226.2 SS/FM Ccs-1 and CP-1 are on a
S-IVB 232.9 PCM/FM CP-1 common antenna
S-IVB 450 Command Destruct system
IU 250.7 PAM/FM/FM DF-1 All the telemetry
IU 245,3 PAM/FM/FM DF-2 systems are on a
U 259.7 . SS/FM DS-1 common antenna
IU 255.1 PCM/FM DP-1 system
i) 420 Command Experimental Sys-
tem
10 . 5000 5060.194 AZUSA
1U 5765 5690 C-Band Radar Different Code than
'~ beacon on CSM
IU 8216 8148 MISTRAM
7960-7952 7892-7884
CSM 296.8 296.8 Voice Transmit/
Receive
CSM 10.006 10.006 HF Transmit/Receive
CSM 450 Updata Analog
CSM 5765 5690 C-Band Radar Different Code than
Beacon on IU
CSM 237.8 PCM/FM Operational System
CSM 247.3 PAM/FM/FM
CSM 257.3 PAM/FM/FM



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

__ [TELEMETRY | / y
| OUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
= | SUPPORT USB: or cCS MAXIMUM NUMBER PCM/FM, PAM/FM/FM
o. PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM '2:';":5:5:
- P TO BE SUPPORTED
= [MISSION: PMLQE_ﬂM G i PCM/FM SIMULTANEQUSLY
< (not both) PM and FM ON when
Lad SA'Z 0 I not bot .
2282.5|2282.5 | 2287.5] 2272.5 | “EM #OEF PAMY/
Sheet 1 of 1 e | em L em | Fm — 2775 |PMeFM| o [Pmarm] pom | TEut | EM | sse PCM | FM
CAPE TEL 4 (b) : 4 9 3 4 2
CAPE TEL 3 (0) 4 9 1 4
MILA CIF (b) 4 9 3 4 2
GBI (b) 4 9 3 3
GTl (a) 3 7 2 2
= :
© | BoA (b) 3 7 2 3
=
f_‘ ANT (b) 3 7 2 3
(7]
ASC 3 7 1
DOD "C" BAND .
TRACKING SHIP (a) 3 7 0
RKV (a) ) - 3 7 2
REENTRY
AIRCRAFT 1 1 0

(a) Limited to existing capability
(b) Polarization Diversity required on VHF TM



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Saturn = IB Program

Obiectives:
Zvaluate CM heat
cotiuwitions.
Demonst
. Saturan

Nominal: - Proeram:
Laun
Separate, CSM
Fixst
Coast,

(APOGEE:
Spas
MSTN Supwnort Requi

Washington, D.C.
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM
REQUIREMENTS FOR MSFN SUPPORT

Mission:

Unmanned, Long Range Lob Shot

March 31,

SA - 202
CcsM 011

shield performance under high heat load -eatry

rate compatibility and structural integrity of CSM &
I3 launch vchicle. .

Y

ch, 105 Degrees Aulmuth, Suborbi;al S-1vs C/O.

>

t

SPS Bura (254 SLCu-),
Attitude Hold, 50 Minutes.

Pitch ¢ anu*tgd Attitude.

6C0 n.m.)

a; Wake Island Vicinity.

rements: (Ground Stations)

CAPE

E KENNEDY:

GTL

Azusa t¥

ation, CSM

-
-~

MILA C-Band tracking, CSM
b ~
l—“

cking, S-IV3/IU
ackiag, S-IV3/IU

VHAF T, CSM, S-IVB/iU, and S-1B
HF Voice (record only)

UHF/DCS Command, CSM

ODOP Tracking, S=IB

C-Band tracking, CSM or S-IVB/IU
ViF TM, CSY¥, S-IVB/IU, and S-IB
VEF Voice (record omly)

TEF/DCS Command, CSM

ckiag, CSM or §= -IVB/IU
¥ and S-IVB/IU
(record only)

= 25,700 £fps at C/0.

1965



2.

USB Evaluation Station, CSM
C-Band tracking, CSM or S-IVB/IU
VHF TM stations, CSM and S- IVB/IU
UHF/DCS Command, CSM

_Glotrac, S- IVB/IU

VHF Voice (record only)

ASC:
C-Band tracking, CSM
VHF TM, CSM
VHF Voice (record only)

-ELGIN, VERO BEACH, NEW SMYRNA:

VHF TM Signal Strength recording only, S-IB and S-IVB/IU

VALKARIA, ELEUTHERA:

~Mistram tracking, S-IVB/IU

CHERRY POINT:
Glotrac, S-IVB/IU

PRETORIA & MALAGASY:

C-Band tracking, CSM (Pretoria only)
VHF TM, CSM

cRO:

- C-Band tracking, CSM
VHF TM, CSM
UHF/DCS Command, CSM
VHF Voice (record only)
USB Evaluation station, CSM

MSFN Support Requirements: (Ships and Aircraft)

CSQ and RKV:

UHF /DCS Command, CSM
VHF TM, CSM
VHF Voice (record only)




* TRACKING SHIP: (Reentry)

C-Band Beacon tracking, (CM) and Skin tracking (SM)
VHF TM, CM

AIRCRAFT: (Reentry)

VHF TM Station, M

3.




SATURN - IB PROGRAM

Vehicle Frequency Assigﬁment for Mission SA-202

Frequency
‘ o MHz S
Location Xmtr Rec. System Remarks
S-1B 240,2 PAM/FM/FM GF-1 All the telemetry
S-1IB 1244.3 PAM/FM/FM GF-2 systems are on a
S-1IB 252.4 _ SS/FM GS-1 common antenna
S-IB 256.2 PCM/FM GP-1 system
S-1IB 960 890 ODOP
S-1IB 450 Command Destruct
S-IVB 258.5 PAM/FM/FM CF-1 CF-1 and CF-3 are
S-1IVB 253.8 PAM/FM/AM CF=-3 " on a common an-
S-1IVB 246.3 PAM/FM/FM CF-2 tenna. CF-2, CS-1
S-1IVB 226.2 SS/FM CS-1 and CP-1 are on a
S-1IVB 232.9 ' PCM/FM CP-1 common antenna
S-1IVB- 450 Command Destruct system
IU 250.7 . PAM/FM/FM DF-1 All the telemetry
iti) : 245,3 PAM/FM/FM DF-2 systems are on a
PRI 259.7 SS/FM DS-1 common antenna
IU 235,1 PCM/FM DP-1 system
i1 N 5000 5060.194 AZUSA
4 S 5765 5690 C-Band Radar Different Code than
beacon on CSM
U 8216 8148 MISTRAM

7960-7952 7892-7884

csM . 296.8 296.8 ' Voice Transmit/
Receive
CSM . 10.006 10.006 HF Transmit/Receive
CsSM 450 Updata Digital
CSM : 5765 5690 C-Band Radar . Different Code than
' Beacon on IU
CSM. 2287.5 2106.4 USB
CsM 237.8 PCM/FM Operational System
csM 247.3 PAM/FM/FM

CsSM 257.3 PAM/FM/FM



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

{TELEMETRY

"RECEIVE /RECORD

REAL TIME

-
> GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
ks PCM/PM/PM PCM/EM, PAM/EM/FM MAXIMUM
= SUPPORT USB: or cCS MAXIMUM NUMBER ‘ NEIMBER OF
o. PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM CANNELS
e TO BE SUPPORTED HA
=) . LEM CSm PCK/PM/PM | PCM/FM
] MISSION: m;{:‘m P o FM ON when SIMULTANEOUSLY
d - .
SA-202 2282.5]2282.5 | 2287.5] 2287.5| "o *OEF e omseml pem | P2 em | s b e | e
Sheet 1 of 2 M| FM | Pm | Fm 2282.5 2277.5 < FM =
CAPE TEL 4 (b) 4 9 3 4 2
CAPE TEL 3 (a) 4 9 3
MILA CIF (b) 1(d) | 1(d) 1+0 0+1 4 9 3 4 2
MILA USB (c) 1(d) | 1(d) 140 0+1
GBI (b) 4 9 3 3 0
=
O | 6Tia) 3 7 2 2 0
-
E BDA (b) 1(d) | 1(d) 1+0 0+1 3 7 2 2 0
(7]
ANT (b) 3 7 2 3 0
ASC 1 2 1 0
CRO 1(d)| 1(d) 140 0+1 1 2 1 0
PRETORIA (a) 1 2
MALAGASY (a) I

(a) Limited to existing capabilities
(b) VHF Polarization Diversity required on VHF TM
(c) USB Check -out Station in S/ C O&C Building will provide MILA Support
(d) Probably signal strength recording only




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

TELEMETRY
GROUND

RECEIVE/RECORD

REAL TIME

POSSIBLE SOURCE

ACTUAL REQUIREMENT

VHF

STATION

[
&
== | SUPPORT USB: PCM/PM/PM cCS MAXIMUM NUMBER PCM/FM, PAM/FM/FM MAX'”?ngA
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM NUMBER OF
= LEM CSM PCK/PM/PM | PCM/EM TO BE SUPPORTED CHANNELS

MISSION: PM or FM SIMULTANEOUSLY
e SA 2 0 2 (not both) Eh or FM QN when
Ll : =

- LEM is OFF
2282.5|2282.5|2287.5| 2287.5 = _ PAM/
Sheet 2 of 2 M| FM | PM | M 2282.5 22775 |PMHEMfor |PMeEmf PEM | TRV ] FM | ssB | ce | PCM | FM
DOD “C" BAND

TRACKING SHIP (a) 1 2 0

CSQ AND RKV 1 2 1

REENTRY AIRCRAFT ] 1 0

(a) Limited to existing capability




NATIONAL AKRONAUTICS & SrPACH ADMINISLHA'L'LUN
Washington,D.C.
. OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

March 31, 1965
REQUIREMENTS FOR MSFN_SUPPORT

Satura - IB Program Mission: SA - 203
(No CSM)

Unmanned Liquid Hydrogen Orbital Experiment

At S

Obhiactives:

o place the S-IVB/IU with maximum LH, residual into a 105 n.m.
circular orbit. ;

To observe the ef fects of sloshlng, dampzng fluid transients and
liquid/vapo. interface.

To record d ta on the venting system, engine chilldown, heat
sfer, tank thermodynamics and ullage requirements for engine

S-IV3 and IU checkout in orbit.

Nominal Program

Lauach Azimuth: . 72°
3 oxrbits; No xecovery.

AS“V Support Requirements: (Ground Stations)

CAPE XKENNEDY:

C-Band Txra ckln , S=IVB/IU
Azusa Tracking®*, S-IVB/IU
CDOP Tracking, S-IB

UHF D‘gltal Command, S-IVB/IU
VHF.TM, S-IVB/IU and S-IB
S=Band ”V

S-Band T™M

VALRARTIA, ELEUTHERA®:

Mistram Tracking, S-IVB/IU

CHERRY POINT*:

Glotrac, S-IVB/IU 5

JEGLIN, VERO BEACH, NEW SMYRNA:

VHF TM Signal Strength recording omly, S-IB and S-IV3/IU

* Zither Azusa or Mistram will be flown but not both.

ATTACHMENT (3y 7



NATIONAL AERONAUTICS & SPACE ADMINISTRATION
Washington,D.C. 2

OFFICE OF MANNED SPACE FLIGHT
APOLIO PROGRAM

GBI: : March 31, 1965

C-Band Tracking, S- IVB/IU
ViF T4, S-IVB/IU and S-IB

WALIOPS ISIAND:

C-Band Tracking, S-IVB/IU

CMT .
Lol o
LT

C-Band Tracking, S-IVB/IU
Glotrac Tracking, S-IVB/IU
VEF TM Stations, s-Iv‘B/IU

ALT CYI, PRETORIA, CRO, IHAW:

C-Band Tracking, S-IVB/IU

TE ™, s-ma/ U

(S50 chlual Cormmand, S-IVB/IU (except Pretoria)
S-Band TV (Hawaii only)

C-Band Tracking, S-IVB/IU
Glotrac Tracking, S-IVB/IU
VH; ™, S-_VB/.LU

UEF ngual Command, S-IVB/IU
S-Band TV

DT, ARGUELIO, WHITE -SANDS:
C-Band Tracking, S-IVB/IU

TRXAS, GYM:

VEF T Stations, S-IVB/IU
UHF Digital Command S-IVB/IU (Texas oniw)

' MSFN Suwpnort Reauirements: (Ships)

sertion Shinvn:

C-Band Tracking, S-IVB/IU
VEF Td, S-IVB/IU

“UEF chlual Command, S-IVB/IU
Flight Control Consoles -

*Either Azusa or Misiram will be flown but not both.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Vehicle Frequency Assigmnment for Mission SA-203

Washington, D.C.
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

SATURN - IB PROGRAM

March 31, 1965

Frequency
MHz
Location Xmtr Rec. System Remarks
S-IB 240.2 PAM/TM/FM GF-1 All the telemetry
SaTR 244.3 PAM/TM/FM GF=-2 systems arae oOn &
S-IB 252.4 .8S/FM . GS-1 common antenna
S-1B 256.2 . PCM/FM GP-1 system
S-1B 960 - 890 ODOP
S-1IB 450 Command Destruct
S-IVB* 258.5 PAM/FM/FM CF=-1 CF-1 and CF-3 are
S-IVB* 253.8 PAM/FM/FM CF-3 on a common an-
S-IV3® 246,.3 PAM/FM/FM CF-2 tenna. CF-2, CS-1
S-IVB 226.2 SS/FM G8=1 and CP-1 are on a
S-1V3* 232.9 PCM/FM CP-1 common antenna
S-IVB 450 Command Destruct system
IU% 2507 PAM/FM/FM DF-1 All the telemetry
IU* 245,3 . - PAM/FM/FM DF-2 systems are on a
IU 259.7 SS/FM DS-1 common antenna
IU* 255.1 - PCM/FM DP-1 system
T Ivu 450 Updata

U 82156 8148, MISTRAM Only one of these

7960-7952 7892-7884 will be carried
U 5001 | 5061 AZUSA -~
iit) 5765 5690 - C-Band Radar
IU 22775 TV
U 2250 Parallel system to

* Left on in oxbit

PCM/FM DP-2

DP-1 (Experimental
System only)



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

A_POL-LO PRQ(_;RAM . MARCH 23, 1965

_ ITELEMETRY} /
> GR 0 UND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
d
= | SUPPORT | s " o i o | WM, P e
o PCM/PM/FM OF S-BAND LINKS FM/EM, SSB/FM NMUMBER OF
. CHANNELS
=5 | wissian: LEM CSM PCK/PM/PM | PCM/FM ;&3&&’:23’:}:& AND WIDE BAND "S" BAND TV (10MCS)
= ‘ ’(’ e PMorFM | ON when '
Ll . . :
SA 203 2282.5]2282.5 | 2287.5] 2287.5| T #EF —— em o Em| pem | PP Em | sse [0St L pem | Fm
Sheet 1 of 2 M| M | PM | FM 2282.5 2250.0 B FM 2277.5
CAPE TEL 4 (b) , 3 7 A 3 2
CAPE TEL 3 (a) 3 7 ‘ 3
N .
MILA CIF (b) 1 3 7 e 3 2
MILA USB 1) ' 1
GBI (b) 3 7 3 2
=
Q| cri(a) 2 5 2 2
—
,E BDA (b) 1(c) 2 5 2 1 2
(7,)
ANT - 1(e) 2 5 2
v 2 5 2
CRO 1 (<) 2 5 2
PRETORIA (a) 2 5
HAW 1) _ 2 5 1 2

(a) Limited to existing capability
(b) VHF polarization Diversity required on VHF TM _ _ -
(c) If capability exists. Experimental System



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM LSl

RECEIVE/RECORD , REAL TIME
__ [TELEMETRY /
> POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
g GROUND" . PCM/PM/PM ccs MAXIMUM NUMBER PCM/FM, PAM/FM/FM MAXIMUM
o. SUPPOR1 USB:  pcmbmem OF S-BAND LINKS FM/FM, SSB/FM ’;:”:S:E?g
= EM M PCK/PM/P TO BE SUPPORTED  JANd wide BAND “$”RAND TV (10 M¢fs)
g MISSION: E’MLq_r FM) Pgir B ONK{N}:\: ol L SIMULTANEOUSLY (125
Lot SA-2 0 3 not both = [I;/\ s OFF 5 .
Sheet 2 of 2 22:,3"5 22235 22,?,3\‘5 22&7,“5 596895 o PM+FM| or | PM+FM| PCM PQC\V FM | SSB |99 | PCM | FM

GYM 2 5 . 2

TEX 1(c) 2 5 2

INSERTION SHIP 1(c) 2 5 2

/

_—
=
-
<T
";; \

(c) If capability exist. Experimental System



. NATIONAL AERONAUL'LCS AND SkACL ADMINISTHALLUN
: ' Washington, D.C. :
OFFICE OF MANNED SPACE FLIGHT

APOLIO PROGRAM March 31, 1965

REQUIRUMENTS FOR MSFN SUPPORT

Saturn IB Program Mission: SA - 204
o ’ CcsM 012

First Manned CSM Flight. Open-ended, up to 14 Days

Cbhijectives:
Svaluata Man/Systom Interfaces.
Demonstrate Crew/CSM/Ground Systems performance for extended mission.

S-IVB/IU checkout in orbit. °

Nominal Proerzm:

Launch 72 Degrees Azimuth; inject into 104 n.m. circular oxbit.
Water Landing.

MSFN Support Requirements: (Ground Stations)

CAPE XENNEDY:

" USB evaluation station, CSM
MILA C-Band iracking, CSM
PAF3 C-Band tracking, S-IVB/IU
Azusa tracking®, S-IVB/IU
VHF T, CSM, S-IVB/IU & S-IB

UHF/DCS Command, CSM or S-IVB/IU

ODOP tracking, S-IB
S-Band Telemetry, S-IVB/IU
VEF aand HF Voice, CSM

r)
v
H

C-Band tracking, CSM or S-IVB/IU
VAF TM, CSM and S-IVB/IU and S-IB
F/DCS Command, CSM or S-IVB/IU

-Eand TM, S- IVB/TU
VHL Voice, CSM

n>
r
.o

. US3 evaluation station, CSM
C-Band tracking, CSM or S-IVB/IU
VaF T, CSM and S-IVB/IU

M-/Dcs Command, CSM or S-IVB/IU
S-Band i, S- LVB/IU
VHF and EF Voice, CSM

Glotrac*, S-IVB/IU

% Either Azus a or Mistram will be flown, but not both.

ATTACHMENT. (L)



C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM, S-IVB/IU

UHF/DCS Command, CSM or S-IVB/IU
Glotrac*, S-IVB/IU

VHF Voice, CSM

BDA :

USB evaluation station, CSM
C-Band tracking,” CSM and S-IVB/IU
VHF TM, CSM and S-IVB/IU

UHF/DCS Command, CSM or S-IVB/IU
Glotrac*, S-IVB/IU '

VHF and HF voice, CSM

S-Band TM, S-IVB/IU

Q
L

C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM and S-IVB/IU
UHF/DCS Command, CSM or S-IVB/IU
VHF and HF voice, CSM

Flight Control Consoles

&
3]

USB evaluation station, CSM
C-Band tracking, CSM and S-IVB/IU
VHF TM, CSM and S-IVB/IU

VHF and HF voice, CSM

Flight Control Consoles

l%

C-Band tracking, CSM
VHF TM, CM
VHF and HF voice, CSM

MALAGASY:

VHF TM, CSM
VHF and HF voice, CSM

(@]
o

USB evaluation station

C-Band tracking, S-IVB/IU or CSM
VHF TM, S-IVB/IU, CSM

UHF/DCS Command, S-IVB/IU or CSM
VHF and HF voice, CSM

Flight control Consoles

S-Band TM S-IVB/IU

% Either Azusa or Mistram will be flown, but not both.




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
. Washington, D.C.
OFFICE OF MANNED SPACE FLIGHT
APOLIO PROGRAM

CANTON ISTAND:

VHF TM, CSM
VHF and HF voice, CSM

HAW

US3 evaluation station

C-Band tracking, CSM or S=-IVB/IU
VIF TM, CSM and S=IVB/IU

UHF/DCS Command, CSM or S=~IVB/LU
VHAr and HF voice, CSM

VEF TM, CSM and S-IV3/IU
VHF and HF voice, CSM
Flight Contxol Consoles

PT, ARGUELIO:

C-Band tracking, CSM or S-IVB/IU
VHF and HF voice, CSM

CORPUS CHRISTI, TEXAS:

USB evaluation station

VHF TM, CSM and S-IVB/IU

UKF/DCS Command, CSM or S-IVB/IU °
VHF and HF voice, CSM

-Band tracking, CSM or S=-IVB/IU

VALKARTA®. ELEUTHERA®:
Mistram tracking, S=-IVB/IU ’
CHERRY POINT*:

Glotrac, S-IVB/IU

% Either Azusa or Mistram will be flown, but not both.



WALLOPS ISLAND:

C-Band tracking, S-IVB/IU

VHF and HF voice, CSM
VHF TM, CM

MSFN Support Requirements: (Ships and Aircraft)

CSQ and RKV:

UHF/DCS Command, CSM or S=-IVB/IU
VHF TM, CSM and S-IVB/IU
VHF and HF voice, CSM

TRACKING SHIP: (Reentry)

C-Band tracking, CM
VHF voice, CM
VHF ™™, CM

INSERTION SHIP:
USB station, CSM
C-Band tracking, S-IVB/IU or CSM
VHF TM, S-IVB/IU and CSM
UHF/DCS Command, S=-IVB/IU or CSM
VHF and HF voice
Flight Control Consoles

INJECTION SHIP:

USB station, CSM

C-Band tracking, S-IVB/IU or CSM
VHF TM, S-IVB/IU and CSM
UHF/DCS Command, S-IVB/IU or CSM
VHF and HF voice

Flight Control Consoles

ONE_APOLLO PECULIAR INSTRUMENTATION AIRCRAFT FOR EVALUATION:

VHF TM, CSM and S-IVB/IU
S-Band TM, S-IVB/IU

VHF and USB Voice T/R, CSM
USB TM, CSM

" REENTRY AIRCRAFT:

VHF T™M, CM
VHF voice, CM



- ‘ NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
: Washington, D. C.
OFEICE OF MANNED SPACE FLIGHT

APOLIO PROGRAM

SATURN - IB PROGRAM

Vehicle Frequéncy Assighment for Mission SA-204

Frequency
. .. . MHaz . S
Location Xmtyr Rec. System Remarks

§-1I3 240.2 PAM/TM/FM GF=-1 All the telemetry
S-I3 244,3 PAM/FM/FM GF-2 systems are on a
S=-13 252.4 L8 /1™ Gwl common antenna
S-I3 256.2 PCM/FM GP-1 system.,
S-13 960 890 oDoP J
S-1B 450 - . Command Destruct
S-IVB* 258.5 PAY/FM/FM CF-1 CF-1 and CF-3 are
S-IV3* 253.8 PAM/FM/FM CF-3 on a common an-
S-IVB* 246.3 PAM/FM/FM CF=2 tenna. CF-2, CS-1,
S-IV3 226.2 SS/FM Cs=-1 and CP-1 are on a
S-IVB* 232.9 PCM/TM CP-1 common antenna
S-1IVB 450 Command Destruct system
TU® 250.7 - PAM/FM/FM DF=-1l All the telemetry
IU* 245.3 PAM/FM/FM DF-2 systems are on a
IU 259.7 SS/FM DS-1l ° ‘common antenna
Iu* . 255.1 PCM/FM DP-1 system
IU* 22775 PCM/FM DP-2 Parallel system to

: . DP-1 (Experimental
Ig* 450 Updata System only)
IU 8216 8148 MISTRAM “ﬁ) Only one of these

7960-7952 7892-7884% will be carried
IU 5001 5061 AZUSA
IU* 5765 5690 C-Band Radar t Different code than
beacon on space-.
craft

CSM* 296.8 296.8 Voice Transmit/Receive
CSM* 10,006 10,006 HF Transmit/Receive
CSM* 450 Updata .
CcsM= 237.8 PCM/FM
CSM* . 5765 5690 ) C-Band Radar
CSM* ‘2287.5 2106.4 USB-PCM/PM/PM or PCM/PM/FM
cSsM* 257.3 ' Recorded PCM/FM Dump

% Systems left on in orbit



NATIONAL AERONAUTICS AND SPACE ADMIleTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

 [TELEMETRY -
> GR 0 UND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
L
PCM/PM/PM MAXIMUM
= | SUPPORT USB: o/ ccs MAXIMUM NUMBER/ PEEVEM, FOSticH NUMBER OF
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM
— HAN
= . LEM CSM  Jraxmmem - pemem | O T e OUSLY AT
(o | MISSION: :):2'%:;% PM or FM ON when
bt - is QFF
SA 2 04 2282.5]2282.5 | 2287.5| 2287 5| T 1+ SEF oifs L or 1 Ps et pom PAW/ | $SB = iy | B
' Sheet 1of 3 PM ™M | Pm FM 2282.5 2277.5 © FM
CAPE TEL 4 (b) 4 7 3 4 2
CAPE TEL 3 (a) 4 7 3
MILA CIF (b) 1 1 1 141 0+2 4 7 3 4 2
MILA USB 1 1 1(c) 1+1 0+2 2
GBI (b) 1(c) 4 7 3 3 0
=
Q| Gri(a) 4 5 2 2 0
'—
= | oA 1 1 1) | 1+ o+2 | 4 | s 2 3 | o
(0] -
ANT (b) 1 1 1(c) 1+1 0+2 4 5 2 0
N\
cvi 4 5 0 2 0
ASC 1 1 4 5 2 0
CRO 1 1 1(c) 1+1 | . 0+2 4 5 0 2 0
GUAM

(a) Limited to existing capability
(b) Polarization Diversity required on VHF TM

(c) Experimental System only. Reception desirable but not mandatory of all stations.




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D.C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM MARCH 23, 1965

__ [TELEMETRY
Z | GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
el MAXIMUM
PCM/PM/PM PCM/FM, PAM/FM/FM
= | SUPPORT USB: /o CCs MAKIMUM NUMBER i NUMBER OF
o PCM/PM/FM . OF S-BAND LINKS FM/FM, SSB/FM AN
= | wssion | CoN [k rowm | [0 sone |
(e | MISSION: ?M'C{F'C‘/; PM or FM ON when
ad SA' 204 e LEM is OFF = -
2282.5|2282.5 | 2287.5| 2287.5 = PAM/ '
Sheet 2 of 3 M| FM | PM | FM 2282.5 2277.5 |PM+FMfor | PMEFM| PCM | Toy” | FM | SSB | CB | PCM | FM
HAW 1 1 1(c) 1+1 0+2 4 5 ' 2
GYM 1 ] 1(c) 141 0+2 4 5 2
TEX 1 1 1) | 1+ | | o+2 4 5 2
KNO (a) 2 0
PRETORIA (a) 2 0
=
© | MALAGASY (a) 2 0
h
g CANTON ISLAND (a) 2 0
(7]
INSERTION SHIP ) 1 ' 1(c) 141 0+2 4 5 2 2
INJECTION SHIP 1 1 1(c) 141 0+2 4 5 2
€sQ (a) 4 4 1
RKV (a) ' 4 4 1

(a) Limited to existing capabilities.
(c) Experimental System only. Reception desirable but not mandatory of all stations.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM MARCH 23, 1965

TELEMETRY RECEIVE/RECORD REAL TIME

-
E GR 0 UND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
== | SUPPORT USB: e i cCcs MAXIMUM NUMBER PCM/FM, PAM/FM/FM MAXIMUM
i PCM/PM/FM OF $-BAND LINKS FM/EM, SSB/FM NUMBER ?F
— TO BE SUPPORTED CHANNELS
PCK/PM/PM |  PCM/FM
= MISSION: LEM CSM /P SIMULTANEOUSLY
(=] S '(’,?2 ,‘{oﬁm PMor FM | ON when ¥
Ll A-204 LEM is OFF
2282.5|2282.5|2287.5| 2287.5 = PAM/
Sheet 3 of 3 M| FM | PM | FM 2282.5 gpr.s |PMEFMpor [PREEM| oM | Tpyt | B § SSE | ca | POM | R

DOD C-BAND 5 .

REENTRY SHIP (a)

APOLLO INSTRU- '

MENTATION AIRCRAFT L 1 ! 1+1 0+2 4 4 0

REENTRY AIRCRAFT 1 0

STATION

(a) Limited to existing capabilities.
(c) Experimental system only. Reception desirable but not mandatory of all stations.



NATIONAL AERONAULICS AND SkacCk ADMINISTRA'LLON

S ; Washington, D.C.
OFFICE XEO%ANNEDOCS;% FLIGHT ¢
ROQUTREMENTS FOR MSFN SUPPORT March 3L, 1395
Saturn -'IB Program Mission: SA-205
~ CSM o1k

Manned CSM Long Duration Mission

Objectives:

Evnluatc Man/System Interfaces.

Domonstrate Crow/CSM/Cround Syetems performence for extended mission.

¢ '

S-IVB/IU Checkout in Orbit.

Yominal Program:

Not yet established. Probably similar to SA-204, i.e.:

Launch Azimuth 720. Earth Orbital.
Separation after 1} orbits.

MSFI Suovort Requirements: (Ground Stations)

CAPE KENNEDY : ' ' '

USB Evaluation station, CSM

‘MILA C-Band tracking, CSM

' PAFB C-Band tracking, S-IVB/IU
Azusa¥* tracking
VHF TM, CSM, S-IVB/IU, and S-IB
UFH/DvS Command, CSM and S-IVB/IU

. ODOP Tracking, S-IB

VHF and HI' Voice, CSM

GEi:
C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM, S-IVB/IU and S-IB
UHF/DCS Command, CSM or S-IVB/IU
VHF Voice, CSM

ANT:

C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM and S-IVB/IU

uvﬁ/ncs Cormand, CSM or S-IVB/IU
USB Evaluation station, CSM '
Vil and HF Voice, CSM

Glotrac *

¥Either Azusa or Mistram will be flown, but not both.

Attactment (5)



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
OFFICE OF MANNED SPACE FLIGHT
Washington, D.C.
APOLLO PROGRAM

C-Band tracking, CSM or S-IVB/IU
VEF T, CS5M and S-IVB/IU

UiT/DCS Command, CSM or S-IVB/IU
Vi Voice, CSM

Glotrac¥, S-IVB/IU

-~

C-Rand tracking, COM gnd S-IVB/IU
i T, CSM and S-IVB/IU .
UsF/DCS Command, CSM or S-IVB/IU

Vi and HF Voice, CSM
USB Evaluation station, €SM
Glotrac¥, S-IVB/IU

BDA ¢

C-Band tracking, CSM or S-IVB/IU '
ViF TM, CSM and S-IVB/IU

UIF/DCS Cormand, CSM or S-IVB/IU
ViI® and H" Voice, CSM

Tlight Control Consoles

‘g
Jd
5]

o

C-Band tracking, CSM
VEF T, CSM
" ViI* and HF voice, CSM

MALAGASY :

VEF T, CSM |
VHEF and HI' voice, CSM

ASC:

- C-Band tracking, CSM and S-IVB/IU
VIF TM, CSM and S-IVB/IU
USB Evaluztion station, CSM
VHF and H' Voice, CSM
Flight Control Consoles

CRO:

ok, Ze * C-Band tracking, CSM or S-IVB/IU
VEF TM, CSM and S-IVB/IU
UHF/DCS Command, CSM or S-IVB/IU
VHI' and HI' Voice, CSM

USB Evaluation station, CSM
Flight Control Consoles

#ZTither Azusa or Mistram will flown, but not both.
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USB Evaluation station, CSM
VIT TM, CSM and S-IVB/IU
ViI' and HF Voice, CSM

CANTON. ISLAND: . .

Vi ™, CoM
Vi’ and II" Voice, CSM

- HAW:

C-Band tracking, CSM or S-IVB/IU
VIF T, CSM and S-IVB/IU
UIT/DCS Command, CSM or S-IVB/IU
VI and HF Voice, CSM

USB Evaluation station, CSM

USB Evaluation station, CSM
VI and HF Voice, CSM

VHF TM, CSM and S-IVB/IU
Flight Control Consoles

PT. ARGUELLO: .

C-Band tracking, CSM or S-IVB/IU -
Vii and HI' Voice, CSM

WHLTE SANDS:

C-Band tracking, CSM or S-IVB/IU

CORPUS CHRISTI, TEXAS:

USB Evaluation station, CSM

VHEF TM, CSM and S-IVB/IU S '
UHF/DCS Cormand, CSM or S-IVB/IU ‘ =
VIF and HF Voice, CSM - 0

VALKARTA%, ELEUTHERA: ‘ '

Mistram Tracking, S-IVB/IU

CHERRY POTNT*:

. Glotrac Tracking, S-IVB/IU

*Zither Mistram or Azusa will be flown, but not both.



WALLOPS ISIAND:

C-Band tracking, S—IVB/IU
KNO:

VHF TM, CSM
VHF and HF voice remoting, CSM

MSFN Support Requirements: (Ships and Aircraft)

CSQ and RKV:

UHF/DCS Command, CSM or S-IVB/IU
VHF TM, CSM and S-IVB/IU
VHF and HF Voice, CSM

INSERTION SHIP:

USB Station, CSM ’
C-Band tracking, S-IVB/IU or CSM
VHF TM, S-IVB/IU and CSM
UHF'/DCS Command, CSM or S-IVB/IU
VHF and HF Voice, CSM

Flight Control Consoles

2 INJECTION SHIPS: (will be used for orbit and reentry support.)

USB station, CSM

C-Band tracking, S-IVB/IU or CSM
VHF T, S-IVB/IU and CSM

UHF/DCS Command, S-IVB/IU or CSM
Flight Control Consoles

APOLIO PECULIAR INSTRUMENTATION AIRCRAFT: (Two or three required
for orbit and reentry coverage.)

VHF TM, CSM and S-IVB/IU
USB and VHF Voice T/R, CSM
HF voice T/R

USB ™M, CSM
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Washington, D.C.
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

SATURN - IB PROGRAM

roouency Assionment for Mission SA=-205

W
lLogation samtr Rae, System Remarks

S=18 240.2 ™/ GS-1

=55 256.2 PCH/TH GP=1

S-I3 960 890 104

S~ 450 Cocmmand Destruct

S=IV3=w 246.3 : - ™/ Ccr-2

S-IVsw 232.9 ‘ PCM/TM ce-1

S-IV3 450 Command Destruct

g
¢

¢
% %

Ty

———t it

50.7 ' : FM/TM DF-1
5.1 PCX/T™™ DP-1

450 Updata
5755 5690 C-Zzand Radar
8218 814& MISTRAM )
7950-7952 7892-7884 y . Only ome of these
5001 5061 AZUSA ) will be carried.
2956.8 296.8 Voice Traasmit/

) Receive
10.006 10.C06 UF Trzasmit/Receive

450 Updata
237.8 PCM/ M
5765 5690 C-2and Radar Different code than

beacon on launch
vehicle
2287.5 2106.4 US3/2CM/P/FM
or PCM/PM/FM
257.3 ' Recorded PCM/FM ' :
Dumip

be left oa in orbit
left on in orbit depending upon mission of S-IVB/IU.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

- ' .APOLL'O PROGRAM MARCH 23, 1965

v

— TELEMETRY
- POSSIBLE SOURCE ACTUAL REQUIREMENT VHF .
i | GROUND PCM/PM/PM MAXIMUM
== | SUPPORT USB: or CcCS MAXIMUM NUMBER PCM/FM, PAM/FM/FM
o PCM/PM/FM OF $S-BAND LINKS FM/FM, SSB/FM HUMEER OF
. TO BE SUPPORTED CHANNELS
-5 . LEM CSM PCK/PM/PM | PCM/FM _
= MI;SION : P o P et s Lo s SIMULTANEOUSLY
L A-205 LEM is OFF
2282.5(2282.5 | 2267.5] 2267 .5 e PAM/
Sheet 1 of 2 | M| em | Fm 2282.5 2277.5 - [PMHFMor | PMEEME PCM | Ty ™ | FM (] SSB ] CB g PCM | FM
CAPE TEL 4 (b) 4 3 4 2
CAPE TEL 3 (a) 4 3 0 0
MILA CIF (b) 1 1 1+0 0+1 4 3 4 2
MILA USB 1 1 1+0 0+1 1 0
GBI (b) 4 ] 3 0
Q| Gli(a) 4 2 2 0
p—
= | eoae) 1 1 | 1+0 0+1 | 4 2 3 0
(7] =
cYl . 4 2 2 0
ANT (b) 1 1 140 0+1 4 2 2 0
ASC 1 1 1+0 0+1 4 2 2 0
CRO 1 1 140 0+1 4 2 2 0
GUAM 1 1 140 0+1 4 2 2 0

(a) Limited to existing capability
(b) Polarization Diversity required on VHF TM



NATIONAL AERONAUTICS AND SPACE ADM!NISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

— [TELEMETRY
= G R 0 U N D POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
Lt MUM
22| SUPPORT | uss: rovir: o | TP, P S
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM CHANNELS
= . [V | CSM vk rawmm | 10% swrrote
o |MISSION: PSP | PMorFM | ON when
bt SA-205 2282.5]2262.5 | 22687.5] 2287 .5| - 1 OFF PAM/
Sheet 2 of 2 PM | FM | PM | FM 2282.5 9277.5 |PM+FM]or | PMEFM]| PCM | " " | FM, | 556 | CB § PCM | FM
HAW 1 1 140 0+1 4 2 2 0
GYM 1 1 140 0+1 4 2 2 0
%‘g(ttsus CHRISTI 1 1 140 0+1 4 2 2 0
A
PRETORIA (a) 2 0 0 0
CANTON [SLAND (a) 2 0 0 0
=
O |MALAGASY (a) : 2 0 0 0
h
g KANO (a) 2 0 0 0
(70 =
INSERTION SHIP 1 1 140 0+1 4 2 2 0
INJECTION SHIPS (2) 1 1 140 0+1 4 2 1 0
CSQ & RKV (a) 4 2 1 0
INSTRUMENTATION
AIRCRAFT ! L 140 0+1 4 2 0 0

(a) Limited to existing capabilities




NATIONAL ALRONAUTICS AND SPACE ADMINISTRATION
- Washington, D.C.

' OFFICE OF MANNED
BRI T

March 31, 1965
Rucu¢“1musxs FOR MSTFN SUPPORT i

’ Saturn =~ I3 Progran Mission: SA - 206
‘ LEM (No CSM)

u.nxuu;y LE¥ SC
Demonstrate LEM/Cround Systems performance for extended mission.

" o . _— - L)
Yominal Program: .

Launch 72 Degrees Acimuth; Inject into 105 n.m. cizcular orbit.
No wecovelye

MSFN Sumsort Reculromenits: (CGround Stations)

USB evaluztion station, LEM
-MILA C-Zgnd tracking, LEM
PAFS C-3aznd tracking, S-IV3/IU
Azusa ':.a....CA\-A‘AO*", S-IVB/IU

VHF TM, LEM, S-IV2/IU & S-*B

- UXF/DCS Ccmmand, S-IVB/IU, LEM
ODOP Trecking, S-IB :
VHF voice, LEM (record only) : :
G321
C-Band Tracking, LEM or S-IVB/IU : )
HF T, LI and €~IVB/IU .and S-IB
UHF/DCS Command, LEM , X
KF voice, LEM (recoxd only)
ANTS
-Zand tracking, LEM or S-IVB/IU )
VAT ';, CS: and S-IV3/IU o
ULF/DCS Commnand, LZM or S-IVB/IU
US3 Evalugticn station, LEM
VRF voice, LE¥ (recozd only)
¢ O.."'"C"", u".LVu/-"T
% Blcher Azusa gz Mistiraa will be flovm, but not both,



NA''IONAL AERONAULLUS AND dravi AUMINLSLOALLUWN
shington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLIO PROGRAM

C-Band Tr V3/1iU
ol

ulott:c".
VIiF Vo

US3 Ewvaluation station, LIH
C-Boad tracking. LEM. aad S-IVB/IU
VAT T, LEM & SIVB/IU '~ e
Vir/DCS Command, LiMH, S=-ivs/IU
Glocracw, S-_Vu/lU
VIF Voice, LEM (xecord omly)
C-Ba nd traching, LIEH or S-IV3/IU
VY T, LEM hud S~ IV‘/“U
UHT /DCS Ccumend, LEM and S- IV3
VET Voice, LIli (record only)
¥light Cowtrol Consoles

A80:

v:iuation, L
, LEM and S-IVZ/IU

(24
o
Ty et e T T “YVR/IC
[HF T, LEM and S-IVB/IU .
(<]

(<
G

t
[&]
i
[9)
|
o
o]
(¢]

ViT voice, LEM (record only)
Tiight coatrol coasocles ’

3 TV
C=-3and tracking, LEY

[l:" -4:'4 9 “LM
VHT Voice, LEM (record only) .

RO:
C-Yend Tracking, S-IVD/IU or LEM
Vir ‘;. S-1VB/iU, LEM
. poeywm <« -
Ll:‘ D CUTL..A;_.AA\}, S"'.LV:J/ -U and LJEI'{
VAT VVICC, LEM \""CG"(} U._y)
ks S In'on o |
Flight Contxrol Consoics
USZ Zveluation station, LIM
-y ~ea )32 nltecan wad G * 4 .
aer ~ousa gr Wistrem will be flowa, tut not both.



CANTON ISLAND:

VHF TM, CSM
VHF and HF voice, CSM

E

USB evaluation station, CSM
C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM and S-IVB/IU
UHF/DCS Command, CSM or S-IVB/IU
VHF and HF voice, CSM

S-Band TM, S-IVB/IU

IQ

USB Evaluation station, CSM
VHF TM, CSM and S-IVB/IU
VHF and HF voice, CSM
Flight Control Consoles
S-Band TM, S-IVB/IU

PT, ARGUELLO:

C-Band tracking, CSM or S=-IVB/IU
VHF and HF voice, CSM

CORPUS CHRISTI, TEXAS:
USB evaluation station, CSM
VHF TM, CSM and S-IVB/IU
UHF/DCS Command, CSM or S-IVB/IU -
VHF and HF voice, CSM

S-Band TM, S-IVB/IU
WHS:

C-Band tracking, CSM or S-IVB/IU
EGLIN: |
C-Band tracking, CSM or S-IVB/IU
| VALKARIA%, ELEUTHERA%:
. Mistram tracking, S-IVB/IU
CﬁERRY POINT*: .

Glotrac, S-IVB/IU

* Either Azusa or Mistram will be flown, but not both.,



4

~ WALLOPS ISLAND:

C-Band Tracking, S-IVB/IU

MALAGASY, KNO:

VHF TM, LEM and S-IVB/IU
VHF voice, LEM (record only)

.EGLIN:

C-Band tracking, LEM or S-IVB/IU
MSFN Support Requirements: (Ships and Aircraft)

CSQ and RKV:

UHF/DCS Command, LEM
VHF TM, LEM and S-IVB/IU
VHF Voice, LEM

INSERTION SHIP:

USB station, LEM

C-Band Tracking, S-IVB/IU or LEM
VHF TM, S-IVB/IU and LEM

UHF/DCS Command, S-IVB/IU and LEM
VHF Voice

Flight Control Consoles

2 INJECTION SHIPS (May also be used for re-entry coverage)

USB station, LEM

C-Band Tracking, S-IVB/IU or LEM
VHF TM, S-IVB/IU and LEM

UHF /DCS Command, S-IVB/IU and LEM
VHF Voice

Flight Control Consoles

RE-ENTRY SHIPS:

USB Station
C-Band Tracking
VHF TM

VHF Voice



NATIONAL ATERONAUTICS AND SPACE ADMINISTRA'LLUN

Washington, D.C.,
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

5.
INSTRUMENTATION AIRCRAFT (APOLLO) FOR EVALUATION: (as available)

ViiF T, LEM and S-IVB/IU
Viif Voice, LEM
USB T4 LEM



NATIONAL AERONAUTICS AND SPACE AUMLNLSL'HALLUN
Washington, D.C.
OFFICE OF MANNED SPACE FLIGHT
. APOLIO PROGRAM

SATURN ~ IB PROGRAM

Vehicle Frequency ‘Assignment for Mission SA-206

Frequency
Mz
Locnsiocn Xtz Race : System Remarks

S-13 240.2 : . TM/™M GF-1

i 253.2 \ PCM/FM GP-1

S=15 950 €90 | ODOP

S-223 450 Command Destruct

S-IVa« 2456.3 : M FM/TM CF-2

S-IVE*® 23249 PCM/TM CP.1

S-1V3 450 Command Destruct

L 250.7 ; ™/T™ DF-1

U 25541 PCY/FM DP-1

Iuw - 450 Updata ,

TUsw 5755 5690 C-Band Radar . Different Code than

beacon on spaceczalt.
v . 8216 8143 , MISTRAM ' Only one of these will
7960-7952 7892-7884 "be carried.

1U 5001 5061 AZUSA

LI 241.5 o . PAM/FM/FM

LEM* 25743 . PAM/FM/FM

LENM™ 247,3 PAM/FM/FM

LEMY 237.8 PCM/FM

LEM* 230.9 Constant Bandwidth
System (FM/FM)-

LEM® 5785 5660 C-Band Radar

LEM* . 450 Updata

LEM* 296.8 296.8 Voice Transmit/

' “Receive

T, EM% . 2282.5 2101.8 :USB - PCM/PM/PM or PCM/PM/FM

LEL* 259.7 259.7 Voice Transmit Baé¢k= Will be transmitted to
up (LEM to CSM) ground as a test
Biomed and Voice
Receive »

LEM* 279.0 279.0 " Voice Transmit (Inter=
"CSM-LEM)

% Will be left om im oxrbit
“% ey be left on im orbit depending upon mission of S-IVB/IU,



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D.C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

— TELEMETRY
Z | GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF .
ad
PCM/PM/PM MAXIMUM
=| SUPPORT | uss oa” ocs s s | PO, PAE/ el
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM EHANMELS
=5 . LEM CSM PCK/PM/PM | PcM/Fm | TO BE SUPPORTED CONSTANT BANDWIDTH
= | mission: PM or FM eI i SIMULTANEOUSLY
w| SA-206 | o
- 15
2282.5/2282.5 | 2287.5| 2287.5 - : PAM/
e ot i il b 05 ar7.s  |PMHEM|or [PMaEml pem | TERV L Fm o | ssB | ca f pom | FMm
CAPE TEL 4 (b) 4 3 3 ) 2
CAPE TEL 3 4 3 3 1
MILA CIF (b) 4 3 3 1 2
MILA USB 1 1 140 0+1 0
GBI (b) 4 3 3 1 0
=
S| ori(a) 3 3 2 1 0
h
:f BDA (b) 1 1 140 0+1 3 3 | 2 1 0
(7]
i ANT (b) 1 1 140 0+1 3 3 2 1 0
cvi 3 3 2 1 0
ASC 1 1 140 0+1 3 3 2 1 0
CRO 1 1 1+0 0+1 3 3 2 1 0
GUAM 1 1 140 0+1 3 3 2 1 0

(a) Limited to existing capabilities
(b) Polarization Diversity required on VHF TM




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

TELEMETRY

RECEIVE/RECORD

REAL TIME

[—
= GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
Ll
P PM/PM MAXIMUM
2 | SUPPORT usg: er ccs MAXIMUM NUMBER PEVEN, ARV el Slones o
o- PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM
= LEM CSM PCK/PM/PM | PCM/FM TO BE SUPPORTED CHANNELS
[ | MISSION: PM or FM PM and FM ON when -SIMULTANEOUSLY
w SA 2 0 6 (not both) -L_E; e
2282.512262.5 | 2267.5| 2272.5 o pm+em| or [Pmarm]| pom [ PAV | em | sse | 8 | rem | Fm
Sheet 2 of 2 PM M | PM FM 2282.5 2277.5 FM
HAW 1 1 1+0 0+1 3 3 2 1 2 0
GYM 1 1 140 0+1 3 3 2 1 2 0
TEX 1 1 140 0+1 3 3 2 1 2 0
PRETORIA (o) 1 3 1 0
CANTON ISLAND (a) 1 3 1 0
=
© |MALAGASY (a) 3 3 2 1 0
=
= [KNO (o) 3 3 2 1 0
(70] =
INSERTION SHIP 3 3 2 1 2 0
NO.1 & NO.2
2 0
INJECTION SHIP ! ! 120 01 3 3 2 )
CSQ & RKV (a) 3 3 2 1 2 0
|REENTRY SHIPS (c) 1 1 140 0+1 3 3 2 1 2 0

(a) Limited to existing capability
(c) If available




" . NATIONAL AERONAUTICS AND SPACE ADMINISTRATIONS
’ . Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

March 31, 1965
- REQUIREMENTS FOR MSFN SUPPORT ,

-~ Saturn - IB Program Mission: SA-207
, : : C CSM & LEM
101 {2

Tirst ﬁanned CSM/ITM Tlight. Open-cnded after 3 dé.ys
Objectives: |
Evaluate Man/System Interfaces and Marned LEM separation &.operations.
' Demonstrate Crew/CSM/LEM .Grouund Systems performance for extended mission.
.CSM 'Block II subsystem verification.

S-IV3/IU checkout in orbit.

Norminal Program:

Launch T2 Degrees Azimuth; Inject into 104 n.m. circular orbit.
Water Landing. . -

MSTN Support Requirements: (Ground Stations)

CAPE KENNEDY: o

USB ‘Station CSM & LEM _
MIIA C-Band tracking, CSM or LEM

PAFB C~-Band tracking, S-IVB/IU

Azusa tracking¥®, S-IVB/IU

VHF TV, CSM, LEM, S-IVB/IU & S-IB

UHF/DCS Command, LEM, or S-IVB/IU \
ODOP Tracking, S-IB :

VHF and HF Voice, CSM & LEM

GaI:

USB Station, CSM (under consideration)

C-Band ‘tracking, CSM or S-IVB/IU

VHF TM, CSM, LEM, S-IVB/IU and S-IB

UHF/DCS Corraand, LEM o “ 2,
VHF Voice, CSM & LEM ' :

C-Band tracking, CSM or S-IV'B/ IU or LEM
VHF TM, CSM, LEM, and S-IVB/IU '
UHE/DCS Command, S-IVB/IU or LEM

USB staticn, CSM or LEM

VHF and HF Voice, CSM and LEM

Glotrac®, S-IVZ/IU '

# Either Azusa or Mistrem will be flown, but not both.

‘Attachment. (7)
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Washington, D. C.

‘OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

C-3and Tracking, CSM or S-IVB/IU or LEM
ViF T, CSM, LEM and S-IVB/IU

UIF/DCS Command, LEM or S-IVB/IU
Glotrac¥, S-IVB/IU

VHI" Voice, CSM - -

US3 station, CSM or LM

C-Band tracking, CSM and S-IVB/IU or LEM
VIT T, CSM, S-IV3/IU and LEM

UiF/DCS Command, S-IVB/IU or LEM
Glotrac®, S-IVB/IU

VHF and H Voice, CSM & LEM

USB station, CSM or LEM :

C-Band tracking, CSM or S-IVB/IU or LEM
VI T4, CSM, S-IVB/IU and LEM

UHF/DCS Cormand, S-IVB/IU or LEM

VI and HF Voice, CSM & LEM

Flight Control Consoles

USB station, CSM & LIM .
C-Band tracking, S-IVB/IU and LEM
VIF T, S-IVB/IU, LEM & CSM

Vi voice, CSM & LEM

Flight Control Consoles

C-Band tracking, CSM
VEF TM, C¥ & LEM '
EF Voice, CSM & LEM & S-IVB/IU

GASY: :

PRI

CSM & LEM & S-IVB/IU
0 ince

nd

VIF T,

Vil and

C-Band *tracking, S-IVB/IU or CSM or LEM
VHF T, S-IVB/IU, CSM, AND LEM

UHE/DCS Command, S-IVB/IU or LEM

VI and HI Voice, CSM & LEM

Flight Control Consoles

USE Stetion, CSM & LEN

-



NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
. Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

CANTON ISLAND:

VHF T, CSM & LEM
VHF and HF Voice, CSM & LEM

C-Band tracking, CSM or S-IVB/IU or i
VHF TM, CSM, S-IVB/IU and LEM.

U'HI"/DCS Command, S-IVB/IU or LEM

VI and IIF Volcc, C3M & LEM

USB station, CSM & LEM

USB Station, CSM or LEM

VHF TM, CSM, S-IVB/IU and IEM
VII' and HF Voice, CSM & LEM
Flight Control Consoles

PT. ARGUELLO:

C-Band tracking, CSM or S-IVB/IU or ILEM
VHF and HF Voice, CSM & LEM

CORPUS CHRISTI, TEXAS:

ViF T™, CSM, S-IVB/IU and IEM
UEF/DCS Command, S-IVB/IU or LEM
VHF and HF Voice, CSM & LEM
USB station, CSM or LEM -

WES:

. . C-Band tracking, CSM or S-IVB/IU or LEM

EGLIN:

C-Band tracking, CSM or S-IVB/IU or LEM
* VALKARIA%*, ELEUTHERA:

Mistram Tracking, S-IVB/IU
CHERRY POINT:#*

*.Glotrac, S-IVB/IU
WALLOPS ISLAIND:

C-Band Tracking, S-IVB/IU

KNO3-
' VHF and HF Voice ’ CSM
VHF TM, CM

FT{+hav Aviea. Av Miadkamam oofTT Ya DV acon Lot -1 = s



4,

CANBERRA, GOLDSTONE:

USB Station, CSM or LEM
MSFN Support Requirements: (Ships and Aircraft)

CSQ and RKV:

UHF/DCS Command, LEM or S-IVB/IU
VHF TM, CSM, S-IVB/IU and LEM
VHF and HF Voice, CSM & LEM

INSERTION SHIP:

USB station, CSM & LEM

C-Band Tracking, S-IVB/IU or CSM or LEM
VHF TM, S-IVB/IU, CSM & LEM

UHF/DCS Command, S-IVB/IU or LEM

VHF and HF Voice, CSM & LEM

Flight Control Consoles

2 INJECTION SHIPS: (may also be used for reentry coverage)

USB station, CSM & LEM

C-Band tracking, S-IVB/IU or CSM or LEM
VHF TM, S-IVB/IU, CSM & LEM

UHF/DCS Command, S-IVB/IU or LEM

VHF and HF Voice, CSM & LEM

Flight Control Consoles

REENTRY SHIPS (2):

USB station
C-Band tracking
VHF TM

VHF and HF Voice

INSTRUMENTATION AIRCRAFT (APOLLO) FOR EVALUATION & REENTRY COVERAGE:

VHF TM, CSM, S-IVB/IU & LEM
VHF and USB Voice T/R, CSM
USB TM, CSM & LEM



v NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
* L Wa Shington, Dn C. .
OFFICE OF MANNED SPACE FLIGHT
SA-207

Frequency
Vehicle Mz
Iocation Xmtr. | Rec. System Remarks
" g3 2L0 TM/TM GF-1

S-IB 256.2 PCM/IM GP-1

S-IB 960 890 OnoP

S-IB 450 Command Destruct

g-TVB % 2U46.3 T™/TM =2

S-IVB % 232.9 PCM/TM cP-1

S-IVB 450 -Command Destruct

TU % 250.7 FM/TM DF-1

IU * 2551 PCM/TM DP-1 :

IU *% 5765 5690 C-Band Radar Will use a different
code than beacons on
spacecraft.

U 8216 818 MISTRAM Only one of these

7960-T7952 7892-T884 will be carried

U 5001 5061 AZUSA

CSM # 10.006 10.006 Recovery voice trans-

mit/receive
cs * 259.7 . 259.7 Biomed, voice and LEM
. ' data receive, Voice
. Transmit

coi # 279.0 279.0 Voice Transmit/Receive

CSM ¥  2287.5 2106.k4 USB (PCM/PM/PM ,

CSM %. 2272.5 -S=Band Transmit (PCM/PM/FM)

OSM # 5765.0 5690 C-Band Radar -

CSM # 296.8 296.8 Voice Transmit/Receive

csM  +  228.2 PAM/FM/FM

LEM * 230.9 Constant Bandwidth System.

LEM * 237.8 PCM/FM :

LEM * 2L7.3 PAM/FM/FM

LEM * 2l1.5 PAM/FM/FM

LEM (1% 259.7 259.7 - Same as on CSM

LEM él 279.0 279.0 Seme as on CSM

ILEM (1) 296.8 296.8 Voice Transmit/Receive .

LEM % 450 Updata :

LEM gls 2082.5- 2101.8 USB (PCM/PM/EM or PCM/EM/FM)

LM (1) 5765.0 5690 C-Band Radar

% Will be left on in orbit
%% May be left on in orbit dependir( upon mission of S-IVB/IU
(1) Will only be turned on after Ci!-LEM scparation o



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM i, 1%

__ [TELEMETRY
- OUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
L GROU PCM/PM/PM ’ PCM/EM, PAM/FM/FM MAXIMUM
= | SUPPORT USB: o ccs I NUMBER ' NUMBER OF
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM
e CHANNELS
= . LEM CSM PCK/PM/PM [ Pcm/Fm | TO BE SUPPORTED CONSTANT BANDWIDTH
MISSION: SIMULTANEOUSLY
(=} SA-2 mﬁjoﬁfg PM ond FM | ON when
Led AR-201 . LEM is OFF
2282.5|2282.5 | 2287.5(2272.5 = < PAM/
e vind Ranvad R Ald e s 2775 |PM+FMfor [PMerm| pom | TRV FM | sse | ce | pam | Fm
CAPE TEL 4 (b) 4 3 3. 1 4 2
CAPE TEL 3 (a) 4 3 3 1
MILA CIF (b) 1 1 1 1 142 2+1 4 3 3 1 4 2
MILA USB ** 1 1 1 1 142 241 2
GBI (b)* 1 ] 1 1 0+2 240 4 3 3 1 3 0
==
S| i) 3 3 2 1 2 0
h
<z N
— | B8DA(b) 1 1 1 1 0+2 240 3 3 2 1 3 0
(7]
ANT (b) * 1 1 1 1 0+2 2+0 3 3 2 1 2 0
cvie 1 1 | 1 0+2 240 | 3 3 2 1 2 0
ASC ** 1 1 1 1 142 241 3 3 2 1 2 0
GRO ** 1 1 1 1 142 2+] 3 3 2 1 2 0
GUAM ** 1 1 1 | 142 241 3 3 2 1 2 0

(a) Limited to existing capability

(b) Polarization Diversity required on VHF TM A
*  Single USB Capability

**  Dual USB Capability



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

TELEMETRY

RECEIVE /RECORD

REAL TIME

—
Z | GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
bl MAXIMUM
= | SUPPORT USH: | Vv cCcs MAXIMUM NUMBER PCM/FM, PAM/FM/FM oER OF
oo PCM/PM/FM OF 5-BAND LINKS FM/FM, SSB/FM . MNNELS
st HA
= | MISSION: LEW CSM feckpwem | pewmm | o CONSTANT BANDWIDTH !
P : E’:g'%om PM and FM | ON when
| SA-207 LEM is OFF
2282.5(2282.5 | 2287.5[ 2272.5 = - PAM/ : _
Sheet 2 of 2 PM FM PM FM 2282.5 2277.5 PM+ FM| or | PM+FM| PCM FM FM SSB CB PCM FM

HAW ** 1 1 1 1 142 2+1 3 3 2 \ 2

GYM * 1 | 1 1 0+2 2+0 3 3 2 1 2

TEX * 1 1 1 1 0+2 240 3 3 2 1 2

PRETORIA (a) 3 3 2 1

MALAGASY (a) 3 3 2 1
=
& |KANO (a) & CTN (a) 3 3 2 1
=
<X |GOLDSTONE (c) **
—_ c 1 1 | 1 142 2+1 2
(7]

CANBERRA (c) ** 1 1 1 1 142 2+1 2

REENTRY SHIP (c) * 1 1 1 1 0+2 2+0 3 / 3 2 1 2

INSERTION SHIP ** 1 1 1 1 142 2+1 3 3 2 1 3

NO. 1 AND NO. 2

INJECTION sHip =+ | ! ! 1 1 142 241 | 3 3 2 . 3

INJECTION '

AIRCRAFT (3) (a) 0+2 2+0 3 3 2 :

(a) Limited to existing capability

(c) If available

*
L 1]

Single USB capability
Dual USB capability




REQUIREMENTS FOR MSFN SUPPORT

Saturn V Program Missions: SA-501
(CSM-017).
(LEM FTA #1)

SA 502

< (CsM-020)
(LEM FTA #2)

Objectives:

Development of Saturn V launch vehicle and CM lunar return reentry
verification.

Nominal Program:

Launch Azimuth 72°.
Near circular 100 n.m. earth parking orbit at about T + 3 hours.
_ 8-IVB second burn inserts CSM into 12,000 n.m. apogee ellipse.
. Acceleration to full reentry speed to simulate lunar return is then
achieved on the return leg by SPS burns.
Water landing.

MSFN Support Requirements: (Ground Stations)

- CAPE_KENNEDY:

USB evaluation station, CSM and S-IVB/IU
MILA C-Band tracking, CSM

PAFB C-Band tracking, S-IVB/IU

Azusa* tracking

VHF TM; CSM, S-IVB/IU, S-II S-IC, and FTA
UHF/DCS Command, CSM

ODOP Tracking, S-IC

VHF and HF Voice, CSM

[}
o]
e

l

C-Band tracking, CSM or S-IVB/IU

VHF TM, CSM, S-IVB/IU, S-II, S-IC and FTA
UHF/DCS Command, CSM

VHF Voice, CSM

USB evaluation station, CSM and S-IVB/IU
C-Band tracking, CSM or S=-IVB/IU

VHF TM, CSM, S-IVB/IU

UHF/DCS Command, CSM

VHF and HF Voice, CSM

Glotrac*, S-IVB/IU

% Either Azusa or Mistram will be flown, but not both.



. NATTONAL AERONAUTICS AND SPACE ATMINISTRATION
- . Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLIO PROGRAM

GTi:

i r S~IV3/1Y
S=I1 and TZA

UHT/DCS Command, CSM

VHT voice, CSY

Glotxaci, SrIVB/IU

o5
g
oo

C=Rand ¥aciking, OOM and ‘fv“/ Y

VAF T, &34, S-iv3/iv, S Ll aond rTA
U=r/iCS Command, CSM

VED? and HF voice,  CSM ,

USD evaluatioan stationm, CSX and S=iV3/IU
Glotrac®, S-IV3/IU

(9]
r<
L

|

Ma rwd wemn Vel - -

VTOATS TTIOSRLNS, oo OXF 55
Vas T, C8¥, S=IVZ/IU and TTa
UEF/DCS Command, CS¥

VEF aad HF voice, CSM

Flight Contvwol- Consoles

AN

It"
£

a 7
and AT voice remoting, CSX

VHF TM, CSM, S=-iIVB/IU ané 77
VHT and WF voice, CSM

USE evaluation station, CSM and S=IVB/IU
C=Band trecking, CEM dic S=IV3/IY ¥

VEF T¥, CSM, S-IVB/IU, aad vTA :

VAT and 4T voice, CSX .
Flight Control Consolc .

@]
P
(@]

’ US2 evaluation st tion
C-3and tracking, CSX ¢
VHF T4, CSM, S-Ivd/iu
UET/DCS Command, CSM
ViF and =F voice, (S
Flight Control Consolcs

w o e la . o o o - .
,E-.uer‘Azusa oI Mistram will be flown, but not both.,



CANBERRA:
USB evaluation station, CSM
GUAM:
USB evaluation station, CSM and S-IVB/IU
VHF TM, CSM, S-IVB/IU and FTA
VHF and HF voice, CSM

CANTON ISLAND:

VHF TM, CSM
VHF and HF voice, CSM

E

USB evaluation station, CSM and S-IVB/IU
C-Band tracking, CSM or S-IVB/IU

VHF TM, CSM, S-IVB/IU, and FTA

UHF/DCS Command, CSM

VHF and HF voice, CSM

IG)

USB evaluation station, CSM and S-IVB/IU
VHF TM, CSM, S-IVB/IU and FTA

VHF and HF voice, CSM

Flight Control Consoles

PT, ARGUELLO:

C-Band tracking, CSM or S-IVB/IU
VHF and HF voice, CSM ‘

GOLDSTONE :

USB evaluation station, CSM
WHITE SANDS:; EGLIN:

C-Band tracking, CSM or S-IVB/IU

CORPUS CHRISTI, TEXAS:

USB evaluation station, CSM and S-IVB/IU
VHF TM, CSM, S-IVB/IU and FTA

UHF/DCS Command, CSM

VHF and HF voice, CSM



VERO BEACH, NEW SMYRNA, EGLIN:

VHF TM Signal Strength recording only (launch vehicle)

VALKARIA*, ELEUTHERA*:
Mistram tracking, S-IVB/IU

CHERRY POINT*:

Glotrac tracking, S-IVB/IU

WALLOPS ISLAND:
C-Band tracking, S-IVB/IU

KNO ¢

VHF TM, CSM
VHF and HF voice remoting, CSM

MSFN Support Requirements: (Ships and Aircrﬁft)
CSQ and RKV:
UHF/DCS Command, CSM
VHF TM, CSM, S-IVB/IU and FTA
VHF and HF voice, CSM

INSERTION SHIP:

USB station, CSM and S-IVB/IU
C-Band tracking, S-IVB/IU or CSM
VHF TM, S-IVB/IU, CSM and FTA
UHF/DCS Command, CSM

VHF and HF voice, CSM

Flight control consoles

2 INJECTION SHIPS: (Will be used for orbit injection and reentry support.)

USB station, CSM and S-IVB/IU
C-Band tracking, S-IVB/IU or CSM
VHF TM, S-IVB/IU, CSM and FTA
UHF/DCS Command, CSM

Flight Control Consoles

REENTRY SHIPS (2):

USB station
C-Band tracking

VHF ™™
VHF and HF voice

% Either Azusa or Mistram will be flown, but not both,



NATIONAL AERONAUTICS AND SPACE ATMINISTRATION
Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT

APOLIO PROGRAM 5

APOLLO PECULIAR INSTRUMENTATION AIRCRAFT: (Two or Three required
for orbit, injection, and reentry coverage.) '

VHF TM, CSM, S=-IVB/IU and FTA
USB and VHF voice, CSM
HF voice



NATIONAL AERONAUTICS AND SPACE ADMINISTRALLION

Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLIO PROGRAM

SA 501 and 502

Frequency
Vehicle MHz
Location Xntx Rec. System Remarks

5-1C 231.9 PAM/FM/TM AT-3 AT-3, AF-1 and AS-1 are
S=-IC 252.4 PAM/TM/TM AF-2 on a common antenna
S=1iC 240.2 PAM/FM/TM AT-1 system. AF-2, AS-2 and
S=%C 235.0 SS/rM AS=1 AP=1l axa on a common
s$=I1cC 256.0 - 8S/FM  AS=2 antenna system.
s-IC 244.,3 . ' PCM/TM Ap-1
s=-IC 960 890 oDo?
S-IC 450 Command Destruct

, . .
S-II 241.5 PAM/TM/FM BF-1 BF-1, BR-2 and BS-1 are
S-1I 234.0 PAM/FM/FM BF-2 on a common antenna
S-II ° 229.9 PAM/TM/FM BF-3 system., BF=3, BS=2 and
S-II '248.6 PCM/TM BP-1 BP-1 are on a common
S=-II 227 .2 SS/FM BS-1 antenna system.
S=-II 236.2 SS/m™ « BS=2 :
s-11 450 Command Destruct :
S=IVB* 258.5 PAM/FM/FM CF-1 CF-1 and CF-3 are on a
S=IVR¥ 253.8 " PAM/TM/FM CF-3 common antenna. CF-2,
S=IVR¥ . = 246.3 PAM/FM/FM CF-2 CS-1, and CP-1 are on a
S=IVo~—~" 226.2 SS/™ cs~1 common antenna system.
S=IVB¥* 232.9 PCM/TM Cp-1
S-1IVB 450 Command Destruct
TU* 250.7 PAM/FM/FM DF-1 All telemetry is on the
IU* 2453 PAM/FM/FM DF=-2 same antenna system,
b3l 259.7 SS/FM DS-1
U 255.1 PCM/FM DP-1
TU* "2271.5 PCM/TM DP-2 ~ Parallel system to DP-1
IU* 2282.,5 2101.8 CCS/PCM/PM/FM Command and Communication

System
IU 5765 5690 C-Band Radar Different Code than .
beacon on S.C.

IU 8216 8148 MISTRAM ) Only one of these will

7960-7952 7892-7884 ) ‘be carried.
U 5001 5061 \ZUSA ) .

% Systems left on in orbit.



. . NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

. ) L4 -

Washington, D. C.

OFFICE OF MANNED SPACE FLIGHT

oMk 296.8 206.8
Csy 450
osMk 5765 5690
Cswe  2287.5 2106.4
s 10.006 . 10.006
Cuid a3Q,2

FTA% 257.3

FLA®  247.3

sk 237.8

FTA% 230.9

% Systems left on in orbit.

APOLLO PROGRAM

Voice Transmit/
Receive

Updata

C-Band Radar

USB/PCM/PM/PM ox
PCli/PM/TM

KF Transmit/
Receive

PAH/ T/ 7

Constant Bandwidth
PAM/FM/FM

PCM/FM

Constant Bandwidth



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

RECEIVE/RECORD REAL TIME
— [TELEMETRY
= ROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
| G PCM/PM/PM PCM/FM, PAM/FM/F MAXIMUM
== | SUPPORT USB: g ces A UM BER o " NUMBER OF
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM
= | SA-501 PMorFM | oy b | ON when SIMUELE 1S
w | SA-502 {not both) T LEM is OFF
- is
2282.5|2282.5 | 2287.5| 2287.5 = PAM/
Sheet 1 of 3 ok U i b o | B 2289.5 775 | PM+FMfor [PMerml pem | TRV L FM | ssB | e | Pam | Fm
CAPE TEL 4 (b) 5 13 N 2 4 0
CAPE TEL 3 (a) 5 13 6 2
MILA CIF (b) 1 1 1 1 2+1 142 5 13 6 2 4 0
L
MILA USB ** 1 1 1 1 241 142 2 0
GBI (b) * 5 13 6 2 3 0
=
S | GTi(a) 4 10 4 2 2 0
-
<L | gpa(b)* 1 1 ] 1 240 0+2 | 4 10 4 2 3 0
—
(7o)
ANT (b) * i 1 1 1 1 240 0+2 4 10 4 2 2 0
cYl* 1 1 1 1 240 0+2 3 7 2 2 0
ASC ** 1 1 1 1 2+1 142 3 7 2 2 0
CRO ** 1 1 1 1 2+1 142 3 7 2 2 0
GUAM ** 1 1 1 1 241 142 3 7 2 2 0

Single USB capability
Dual USB capability

(a) Limited to existing capabilities
(b) Polarization Diversity required on VHF / TM




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

__ [TELEMETRY /
Z | GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
Ll PCM/PM/PM PCM/EM, PAM/FM/FM MAXIMUM
= | SUPPORT USB: o ccs ity ; NUMBER OF
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM
= MISSION: LEM CSM PCK/PM/PM | PC/FM | 1O BE SUPPORTED, CONSTANT BANDWIDTH CHANNELS
(o=} SA = 5 U 1 f:';tgg;:‘) PM or FM ON when . ) g
W SA-502 LEM is OFF
- 2282.5(2282.5 | 2287.5] 22875 = PAM/ ’
Sheet 2 of 3 st i e 29m00e o775 | PM+FM[or [PMeFM| pem [ OV | FM | ssB | cB | PCM | FM

HAW *# ] 1 1 ] 241 142 3 7 2 2

GYM * 1 1 1 1 0+2 2+0 3 7 2 2

TEX * 1 1 1 . 0+2 2+0 3 7 2 2

PRETORIA (o) 3 7 2

KANO (a) 3 7 2
=
© | MALAGASY (o) 3 7 2
—
5 GOLDSTONE (c) ** 1 1 0+1 140 2
(7¢]

CANBERRA (c) ** - 1 1 0+1 140 2

NSER

|SH|SP (LI)O.IY 1 1 1 1 2+1 1+2 3 4 2 2

NO. 1 AND NO. 2 **

INJECTION SHIP (a) ! ! 1 ! 241 142 4 10 4 2

NO.1 AND NO. 2 *

[REENTRY SHIPS (a)(<) ! ! 140 0+1 ; 1 1 1

(a) Limited to existing capability
(c) If available

*
L 2]

Single USB capability
Dual USB capability




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D.C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

TELEMETRY

RECEIVE /RECORD

REAL TIME

'—
= | GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
Ll MAXIMUM
£2 | SUPPORT USB: PCW/PM/PM cCS MAXIMUM NUMBER PCM/FM, PAM/FM/FM NUMBER OF
O- PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM e of
—— 4 HA
= MISSION: LEM CSM PCK/PM/PM | PCM/FM TO BE SUPPORTED CONSTANT BANDWIDTH
PM or FM SIMULTANEOUSLY
< | SA-501 ratboity PMorFM | ON when
b SA-502 2282.5|2282.5 | 22687.5] 2287 .5 | "o 1 SEF PAM/
Sheet 3 of 3 AV e e e Paaals ao77 s |PM+FM|or [PMeFmM| Pem [ TEEV L FM | ssB | ca | PCM | FM

INJECTION

AIRCRAFT (3) (a) L L 1 1 0+2 240 3 5 2

csQ (a) s . , ,

RKV (a) 3 7 2 2
=
=
—
(=9
[ -
w

+«

(a) Limited to existing to existing capability




NATTONAL' AERONAUTICS AND SPACE ADMINISTRATION
Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT ,
APOLIO PROGRAM March 31, 1965
REQUIREMENTS FOR MSFN SUPPORT -

Saturn V Program | Mission SA=503
: CSM 102 Sy
. - ILEM i3 ‘ :

Objectives:

First manned Saturn V. Lunar Mission simulation in earth
orbit. Duration: approximately 10 days. ;

Nominal Program

Iaunch Azimuth 72°
100 N.M. earth parking orbit
Transfer to higher orbit with plane chanes using SPS,
"~ L5° N.M. apogee. Separation between LEM & C8M cilminating
in CSM-LEM rendezvous and docking.
Water landing (CM).

MSFN Support Requirements: (Ground Stations)

% CAPE KENNEDY:

USB station, CSM & LEM or S-IVB/IU
MIIA C~Band tracking, CSM
' PAFB C-Band tracking, S-IVB/IU
Azusa¥* tracking ’
. VHF TM; CSM, S-IVB/IU, S-II, s-Ic, and LEM
U}H‘/DCS Command, LEM
- ODOP Tracking, S=IC
VHF and HF voice, CSM

- gaL:

USB station being considered for CSM
C-Band tracking, CSM or S-IVB/IU o '
VHF TM, CSM, S-IVB/IU, S-II, S-IC, and LEM : .
VHF Voice, CSM %
- UHF/DCS Command, LEM

ANT:
C-Band tracking, CSM or S-IVB/IU
VHF TM, CSM, S-IVB/IU & S=II and LEM .
UHF/DCS Command LEM
USB station, CSM or LEM or S-IVB/IU
VHI' and HF Voice, CSM .
Glotrac¥, S-IVB/IU
* Either Azusa or Mistram will be flown, but not both.

ATTACHMENT (9)



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
’ Washington, D.C. '
OFFICE OF MANNED SPACE FLIGHT
‘ APOLIO PROGRAM
GTT:

C-Band tracking, CSM or S-IVB/IU
VIIF T, CSM, S-IVB/IU, S-II and LEM
UHF/DCS Command, LEM

VI Voice, CSM .
Glotrac¥*, S-IVB/IU

BDA:
C-Band tracking, CSM and S-IVB/IU
Vi ™, CSM, S-IVB/IU, S=-II and LEM
UHF/DCS Command, LEM
VHI' and HF Voice, CSM
USB station, CSM or LEM or S-IVB/IU
Glotrac*, S~-IVB/IU

o¥I:
USB station, CSM or S-IVB/IU or LEM
C-Band tracking, CSM or S-IVB/IU -
VHF ™, CSM, S-IVB/IU, end LEM
UHF/DCS Cormand, LEM
Vil and HF Voice, CSM
Flight Control Consoles

PRE: .
C-Band tracking, CSM
VHF TM, CSM
VHF and HF voice, CSM

MALAGASY :

VHF ™, CSM
VHF and HF voice, CSM

ASC:

C-Band tracking, CSM and S-IVB/IU
VHF TM, CSM, S-IVB/IU and LEM

USB station, CSM and S-IVB/IU or LEM
VHF' and HF Volce, CSM

Flight Control consoles

CRO:
C-Band tracking, CSM or S-IVB/IU
VHF TV, CSM, S-IVB/IU and LEM
UHF/DCS Command, IEM
VHF and IIF Voice, CSM
USB station, CSM and S-IVB/IU or LEM
Flhight Contrel Consoles

* Either Mistram or Azusa will be flown, but not both.



* GUAM:

USB station, CSM and S-IVB/IU or LEM °
VHF TM, CSM, S~-IVB/IU and LEM
VHF and HF Voice, CSM

HAW:

" C-Band tracking, CSM or S-IVB/IU
VHF T, CSM, S-IVB/IU and LEM
UHF/DCS Command, LEM
VHF and HF Voice, CSM
USB station, CSM &, S-IVB/IU or LEM

GYM:
" USB station, CSM or S-IVB/IU or LEM
VHF ™, CSM, S-IVB/IU, and LEM
VHF and HF Voice, CSM
Flight Control Consoles

PT. ARGUELLO

C-Band tracking, CSM or S-IVB/IU
VHF and HF Voice, CSM

WHITE SANDS, EGLIN:

C-Band tracking, CSM or S-IVB/IU

. CORPUS CHRISTI, TEXAS:

USB station, CSM or S-IVB/IU or LEM
VHF TM, CSM, S-IVB/IU and LEM
UHF/DCS Command, LEM

VHF and HF Voice, CSM

VERO BEACH, NEW SMYRNA, EGLIN:

VHF TM Signal Strength recording only. (ILaunch Vehicle)

GOLDSTONE, CANBERRA, MADRID:

USB station, CSM and S-IVB/IU or LEM.

VALKARTA*, ELEUTHERA:

- Mistram Tracking, S-IVB/IU

CHERRY POINT*:

Glotrac Tracking, S-IVB/IU

# Bither Azusa or Mistram will be flown, but not both.



NATTONAT ADRONAUTICS AND SPACE ATMINISTRATION
Vashington, D. C. - :
OVI'ICE OF MANNED SPACE FLIGHT - I
APOLLO PROGRAM

WALIOPS ISTAND:

C-Band Tracking, S-IVB/IU

KNO:

e o

Vir ™, C&M
VI and HF volce remoting, CSM

MSFN Support Requircments: (Ships and Aircraft)
~ £SQ and RKV: -

UIF/DCS Conmand, LEM
VIIF T, CSM, S-IVB/IU and LEM
VHF and HF Voice, CSM

INJIECTION SHIP:

USB station, CSM and S-IVB/IU or LEM
C-Band tracking, S-IVB/IU or CSM
VIIF ™, S-IVB/IU, CSM, and LEM
UHT/DCS Conmand, LEM

VI and HF' Volce, CSM

INSERTION SITPS: (Will be used for orbit and reentry support).

USB station, CSM and S-IVB/IU or LEM
C-Band Tracking, S-IVB/IU or CSM
VHF ™, S-IVB/IU, CSM and LEM
UHF/DCS Command, LEM

APOLIO PECULIAR INSTRUMENTATION AIRCRAFT: (As available for oxbit and
reentry coverage.)

VHF TM, CSM, S-IVB/IU and LEM
USB and VEF Voice T/R, CSM
HF voice T/R ' :

REENTRY SHIPS (2)

USB Station
C-Band Tracking
VHF 1M

VHF & HF Voice



NA'L'IONAL AERUNAULLCS AND SpPACH ADMINISTRATION

Washington, D. C.

OFLICE OF MANNED SPACE FLIGHT

APOLIO PROGRAM

March 31, 1965

SA-503
Frequency
Verirle MHz
Lo uvion Xmtr. Rec., System Remarks
5-TC 231.9 , PAM/TM/TM AT=3 AF-3, AF-1 and
8-TC 2524 , PAM/FM/TM AF-2 AS-1 are on a
S=TC olio.2’ PAM/TM/TM AT-1 common antenna
S-1C 235.0 SS/TM AS-1 system. AF-2,
8-IC 256.0 Ss/TM AS-2 AS-2, and AP-1 are”
. 6=IC -2bb,3 PCM/FM AP~ ~ .on a common an=
s-IC © 960 ' . 890 ODOP tenna system.
s-IC o 450 Command Destruct -
S-II 2ul.5 PAM/FM/FM BF-1 BF-1, BF-2 and
S-II 234.0 PAM/TM/TM BF-2 BS-1 are on a
S-II 229.9 PAM/TM/FM BF=3 common antenna
S-II 2L8.6 PCM/TM  BP-1 system. DF-3
S-II 207.2 SS/T™ BS-1 BS-2 and BP-1 are
S-II° 236.2 Ss/™M BS-2 ‘on a common an-
S-IT 450 Conmand -Destruct tenna system.
* S-TVB .258.5 . PAM/TM/FM CF-1 CF-1 and CF-3 are
% S-IVB 253.8 PAM/TM/FM CF-3 on a common an-
¥ S-IVB 2l6.3 PAM/TM/FM CF-2 tenna. CF-2, CS-1,
S-IVB 226.2 ) © SS/TM CS-1 and CP-1 are on a
* 5-IVB . 232.9 PCM/FM CP-1 common antenna
S-IVB 150 Command Destruct system.
* TU 250.7 PAM/FM/FM DF=-1 All telemetry is on
* TU 2ls5.3 PAM/TM/FM DF-2 - the same antenna
) 259.7 SS/TM DS-1 System.
* IU 255.1 PCM/FM  DP-1
* TU 2277.5 PCM/FTM  DP-2 Parallel system to
DP-1
* IU 2282.5 2101.8 CCS/PCM/PM/FM Command and Com-
munication System
* IU 5765 5690 C-Band Radar Different Code than
! , beacon on S.C.
IU 8216 8148 MISTRAM . Only one of these
79607952 7892- 7884 will be carried
w 5001 5061 AZUSA ‘ '



NATTONAL AERONAUTICS AND SPACE ADMINISTRATION
Wathington, D. C. .
OFFICE OF MANNED SPACE FLIGHT
“APOTIO PROGRAM

SA=503 (Cont'a)

Frequency
Vehicle MHz
Location Xmtr Rec., System : Remarks »
*#CSM . 296.8 296.8 Voice Transmit/
. Receive
*#COM 279.0 279.0 Voice Transmit/
: : lecelve
*#CSM 259.7 Voice, Biomed and IU's DS-1 will be
LEM T/M off when these fre-
quencies are used.
O 259.7 - Voice Transmit :
*CoM 5765 . 5690 C-Band Radar .
*CSM .2287.5 T 2106.4 USB/PCM/PM/PM
*CSM 2272.5 S-Band Transmitter/ High bit rate system
PCM/PM/TM
*CSM 10.006 10.006 I Transmit/Receive
*CSM 228.2 . PAM/TM/TM
*LEM(1)  296.8 296.8 Voice Transmit/
‘ Receive
*rM(1)  279.0 279.0 Voice Transmit/
) Receive
*TM(L)  259.7 ) 259.7 TM/Voice Transmit
S Biomed and Voice
. - Receive '
*M(1)  2282.5 2101.8 USB/PCM/PM/FM or PM Shares frequency with
IU's CCS
¥LFM 257.3 PAM/FM/TM |
*LEM olT7.3 - PAM/TM/FM
*LEM 237.8 PCM/FM
*¥LIM 230.9 Constant Bandwidth
*LEM 450 Updata
*LEM 5765 5690 C-Band Radar

*Systems left on in orbit.

(1) Will not be turned on until same fixed point after imsertion.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

. [TELEMETRY /RECU
= | GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
— PCM/PM/PM PCM/EM, PAM/EM/EM MAXIMUM
= | SUPPORT UsB: & ces SULRIAOM PIUMSER : NUMBER OF
o PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM e AmiELs
= ) LEM CSM PCK/PM/PM | PCM/FM | TO BE SUPPORTED CONSTANT BANDWIDTH HANE
= | MISSION: PMar M | oo o | On when SIMULTANEOUSLY
Gl (not both) M and FM | 5
SA-503 2262.5]2262.5 | 2267.5| 2272.5 | oM 1+ &EF s PAM/
Sheet 1 of 3 PM | FM | PM | M 2282.5 2077.5 |PMEFM]ac ] PMEEM] PO | Sy ® | FM. | SS8 | B § PCM ] FM
CAPE TEL 4 (b) 5 14 6| 1 4
CAPE TEL 3 (a) 5 14 6 1
MILA CIF (b) 1 1 1 1 1 1 242 143 5 14 6 1 4
MILA USB ** 1 1 1 1 1 1 242 143
GBI (b) * 1 1 1 1 1 1 240 0+2 5 14 6 1 3
=
o GTl (a) 4 n 4 1 2
-
=X .
— BDA (b) 1 1 1 1 1 1 240 0+2 4 n 4 1 3
w
ANT (b) * 1 1 1 1 1 1 240 0+2 £ | n 4 1 3
oy ¢ 1 1 1 1 1 1 240 0+2 3 7 1 2
ASC ** 1 1 1 1 1 1 242 143 3 7 1 2
CRO ** 1 1 1 1 1 1 242 143 3 - 1 2
GUAM *+ 1 ' 1 1 1 1 242 143 3 7 1 2

(a) Limited to existing capabiltiy
(b) Polarization Diversity required on VHF TM

-
L2

Single USB capability
Dual USB Capability




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

TELEMETRY

RECEIVE/RECORD

REAL TIME

—
- R 0 ND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
L G U PCM/PM/PM PCM/F PAM/F MAXIMUM
== | SUPPORT USB: or CCS SAKIMUIN BALIMEER M M NUMBER OF
i A PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM '
- HANNEL
= : LEM CSM PCK/PM/PM | PCM/Fm | TO BE SUPPORTED CONSTANT BANDWIDTH CHANNELS
&5 | MISSION: PM or FM S SIMULTANEOUSLY
' both) =
Aid SA- 903 {not LEM is OFF
: 2282.5(2282.5|2287.5| 2272.5 = PAM/
Sheet 2 of 3 PM EM PM EM 2282.5 2277.5 PM+FM| or | PM+FM| PCM EM FM SSB CB PCM FM

HAW ** 1 1 1 1 1 1 2+2 143 3 7 1 2

GYM * ] 1 1 1 ] ] 2+0 0+2 3 7 ] 2

TEX * ] 1 1 1 1 1 240 0+2 3 7 1 2

PRETORIA (a) 3 7 1

MALAGASY (a) 3 7 |
e
S | KANO (o) 3 7 1
o
<
p— | GOLDSTONE ** 1 1 ] 1 1 1 2+2 143 2
(7]

CANBERRA ** 1 1= 1 1 1 1 2+2 143 2

MADRID ** 1 1 1 1 1 1 2+2 143 2

(a) Limited to existing capability
*  Single USB capability

*&

Dual USB capability




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C. £

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM MARCH 23, 1965

TELEMETRY - RECEIVE/RECORD ~ REAL TIME

[-—
= G R 0 U N D POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
L
== | SUPPORT Uspr [ VEMEM ccs MAXIMUM NUMBER PCM/FM, PAM/FM/FM MAXIMUM
[+ PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM NCUMBER OSF
—— HANNEL
= EM M PCK/PM/PM P M TO BE SUPPORTED
= |[MISSION: PMLor FM = e cwr SIMULTANEOUSLY CONSTANT BANDWIDTH
cJ SA 503 (not both) PM ond FM ON when
L ) 3
= LEM is OFF
2282.5(2282.5|2287.5|2272.5 - PAM/
Sheet 3 of 3 PM EM PM EM 2282.5 2277.5 PM+FM| or | PM+ FM| PCM M FM SSB CcB PCM FM
* %k .

éﬁls:’(zzl)ON 1 1 1 1 1 1 242 1+3 3 7 1 2

NO.1 & NO.2**

INJECTION SHIP (a) f| ! L 1 1 1 1 242 143 3 7 ) 2

NO.1&NO.2* :

REENTRY SHIP (a) 1 ! 1 ] 2+0 0+2 3 7 1 1

AIRCRAFT (8) (a) 1 1 1 1 1 1 2+0 0+2 3 7 ] 0
=
©
=
|-.-
(74

(a) Limited to existing capability




NATIONAL AERONAUTICS AND SPACE AIMINISTRATION
. » Washington, D. C.

. OFFICE OF MANNED SPACE FLIGHT

APOLIO PROGRAM

March 31, 1965

" REQUIREMENTS FOR MSFN SUPPORT

Saturn V Programl Mission: SA - 504
CSM - 104
LEM = &

* And Mission: SA ~ 505, 506

Siwes lunmae lnwnding Miosion Capability (SA-504)

A

METN Su-~ort Requirements: (Ground Stations)

IS

Co 2l KEMNEDY:
USS station, CSM and S-IVB/IU or LEM
MILA C-Bawd tracking
P.F3 C-Band tracking, S-IVB/IU
Azusa® tracking
Vi TM: S-IVB/IU, S-II, and S-IC
CDOP Trdcking, S-IC

tion, C8M (under consideration)
C-Band tracking, S-IVB/IU
VHF T¥, S-iIv3/IU, S-II, and S-IC
EF Voice, CSM

19

<4

»]

d tracking, S-IVB/IU
iF TM, S-IVB/IU and S-II
US3 station, CSi or S-IVB/IU or LEM
V..0 and HF Voice, CSM
G.ccrac*, S-IVB/IU

% ,
i

C-3and tracking, S-IVR/IU

Vi® TM, S-1IVB/IU and S-IiI S
VEF Voice, CSX

Glotrac,*S-IVB/IU

~
£

* Either Azusa or Mistram will be flown, but not both.

ATTACHMENT 110)



.
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

~“

Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLLO PROGRAM

C-Bandé tracking, S-IVB/IU

VD
uss

T:'.', D"‘ Vu A.U a“d S"II
and K& Voice, CSK
station, CS¥ or S- IVB/IU or LEM

Glotrac®™, S-IVL/IU

C-Band tracking, S-IVB/IU

VEF
Vi

TM, S-IVB/IU
and HF Voice, CSM

Fiight Control Consoles

C-Band trackiﬂg, S-IVB/IU

v 3

and {T voice,.CSM

MALAGASY:

ViHF

USB
VL&

and KEF voice, CSM

d tracking, S-IVB/IU

T, S-IVB/IU

station, CSM and S-IVB/IU ox LEM
and HF Voice, CSM

Flight Contxol Consoles

(5
v
.

C-3and tracking, S-IVB/IU

ViET
VS
USB
© Flia

v

Gp=Ms

™, S-1IV3/IU

and HF Voice, CSM

station, CSM and S-IVB/IU or LENM
ght Control Consoles

station, CSM and S-IVB/IU or LEM

® TM, S-IV3/IU

and HF Voice, CSM

is2 ox Mistram will be flown, but not both.



HAW:

C-Band tracking, S-IVB/IU

VHF TM, S-IVB/IU

VHF and HF Voice, CSM

USB station, CSM and S-IVB/IU or LEM

USB station, CSM or S-IVB/IU or LEM
VHF TM, S-IVB/IU

VHF and HF Voice, CSM

Flight Control Consoles

PT. ARGUELLO:

C-Band tracking, S-IVB/IU
VHF and HF Voice, CSM

WHITE SANDS, EGLIN:

C-Band tracking, S-IVB/IU

CORPUS CHRISTI, TEXAS:
USB station, CSM or S-IVB/IU or LEM
VHF TM, S-IVB/IU
VHF and HF voice, CSM

GOLDSTONE, CANBERRA, MADRID:

USB station, CSM, S-IVB/IU or LEM

VALKARIA*, ELEUTHERA:

Mistram Tracking, S-IVB/IU

CHERRY POINT*:

Glotrac, S-IVB/IU

WALLOPS ISLAND:

C-Band Tracking, S-IVB/IU

VHF and HF voice, CSM

* Either Azusa or Mistram will be flown, but not both.



NATTONAL AERONAUTICS AND SPACE ADMINISTRATION ‘—1\\\~\\‘\

. Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
. APOLLO PROGRAM 4

MSEN Support Requirements: (Ships and Aircraft)

TCSQ and RKV:

VHF TM, S-IVB/IU
VHF and HF Voice, CSM

INJECTION SHIP:

USB station, CSM and S-IVB/IU or LEM
- C-Band tracking, S-IVB/IU

VHF TM, CsM

VHF and i Voice, CSM

Flight Control Console”

INSERTION SHIPS: (Will be used for orbit and reentry support.)

USB station, CSM and S-IVB/IU or LEM
C-Band Tracking, S-IVB/IU

VHF TM, CSM ‘

VHF and HF wvoice, CSM

Flight Contxol Coasole

REENTRY SHIPS: (2).

USB station.
C-Band tracking
VHF TM

VHF and HFf Voice

APOLLO PECULIAR INSTRUMENTATION AIRCRAFT:

"S" Band and VHF TM, S-IVB/IU
USB and VHF Voice T/R, CSM
USB TM, CSM '

HF voice T/R

% Either Azusa or Mistram will be flown, but not both.



NATTONAL AERONAUTICS AND SPACE AIMINISTRATION
Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT

-

APOLIO PROGRAM

SA-504 and 505

Frequency
ehicle MHz
Z:czgion - Rec. System Remarks
s-1¢ (2) 231.9 Pm m/m AF-3  A&7-3, AF-1 and AS-1
S-IC (2) 252 44 M/FM AF-2 are oa a common
S-1C 240.2 ph .“/ M AF-1 antenna system.
et €0 055.0 So/tM AL—', A':‘-Z, A0=2 and ADPel
s-1¢ (2) 256.0 SS/AM AS-Z are on a common
S-1C 25l PLY/FM  AP-1 .antenna system.
S-IC (1) 960 890 ®oP '
S=iC 450 (ommand Destiuct
S-II <2) 241.5 PAM/T /FN Br-1 'F-l, Br-2 aund
P 234.,0 PAM/FM/FX BF-2 BS-1 are on a common
8-> (2) 229.9 PAM/FM/FM BF-3 antenna system.
S=5% 248.6 PCM/FM BP-1 BF-3, BS-2 anc BP-1
§=I1I (2) 227.2 SS/FM 5S-1 are on a common
-II (2) 236.2 SS/FX BS-2. antenna system.
S=IT 450 Command Destxuct
"% S-IV3 258.5 PAM/FM/FM CF-1 . CF-1 and CF-3 are
%S-IVB (2) 253.8 PAM/FM/FM CF-3 ~a common antenna
*S-IVB (2) 246.3 - PAM/FM/FM CF-2 CF-2, CS-1 anc CF
c 0 (2) 22642 SS/FM CS-1 are on a common
%S-IVB 232.9. : PCM/FM cP-1 antenna systemi.
S-1IVB 450 Command Destruct
*IU . ) 250.7 PAM/FM/FM DF-1 All telemetry ¢
U (2) . 245.3 PAM/FM/FM DF-2 are on the sam
iU (2) 259.7 SS/FM DS-1 antenna systep
*1U 255.1 PCM/FM DP-1
*IU 22775 PCM/FM DP-2 Parallel Syst
DP-1
*IU 2282.5 2101.8 CCS PCM/PM/PM
*IU 5765 5690 C-Band Radar
iU .8216 8148 MISTRAM Only one of
7960-7952 7892-7884 will be ca
Iu 5001 5061 AZUSA



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT
APOLIO PROGRAM

2
SA 504 and 505 (Cont'd)
. Frequeacy
¥Hz
Vehicle '
Location Xmtr Rec. System Remarks
%G SN 266.8 296.8 Voice Transmit/Receive
%G SM 279.0 - 279.0 Voice Transmit/Receive
#«( SM 259.7 ‘25947 Comme &ysiam BGal Will Wi afd,
with LEM
%*C SX 2287.5 21064 USB .PCM/PM/PM
*C SM 2272.5 S-Band Transmitter  High bit rate
' PCM/PM/TM telemetzry
%C SM 10.006 +0.006 HF Transmit/Receive
*LEY 3) 29648 296.8 Voice Transmit/Receive
*LEY (3) 279.0 279.0 Voice Transmit/Receive
*LEM (3) 259.,7 259.7 Comm. System with
CsSM
*LEM (3) 2282.5 2101.8 USB PCM/PM/PM oxr FM Shures frequency
"with CCS
Y Possibility of requirement being fulfilled by the CCS.
Possibility of being eliminated. R&D Instrumentation will be removable. .

Will not be
‘vstems on in orbit.

turned on until some

fixed point after insertion.



NATTONAL AERONAUTICS AND SPACE ATMINISTRATION
- Washington, D. C.
OFFICE OF MANNED SPACE FLIGHT

APOLIO PROGRAM

SA-506 and Sub.

Frequency
Vehicle MHz
Jocation " Xmtr Rec. ' System Remarks
S-1iC 240.2 FM/TM - AT-1
GulC 244,3 PCM/TM AP-1
S-2IG 450 Command Destruct -
s-1C (1) 960 890 ODOP
S-I1 234.0 FM/TM Br-2
S-11 248.6 - P "PCM/TM BP-1
S-11 450 Command Destixuct
S-IVD¥* 246.3 TM/TM T2
S-1Va*® 232.9 PCM/FM CP-1
S-1iVB 450 Command Destruct
% IU 250.7 FM/FM/ DF=-1
“«IU 255.1 PCM/FM DP-1
*IU 2277.5 PCM/FX DP-2 Parallel system to
. DP-1
*IU 2282.5 2101.8 CCS PCM/PM/PM
*1U 5765 5690 C-Band Radar
1U 8216 8148 MISTRAM}
7960-7952 7892-7884 - Only one of these will
IU - 5001 5061 AZUSA be carried.
*C SM 296.8 296.8 Voice Transmit/Ri...ve
*C S¥ 279.0 279.0 Voice Transmit/Receive
*C SM 259.7 259.7 Comm. System with
LEM
*C SM 2287.5 2106.4 USB PCM/PM/PM
*C SM 2272.5 S-Band Transmitter  High bit rate
PCM/PM/FM telemetry
*C SM 10.006 10.006 HF Transmit/Receive
*LEM 296.8 296.8 Voice Transmit/Receive
*LEM 279.0 Voice Transmit/Receive
*LEM 259.7 259.7 Comm. System with CSM
*LEM 2282.5 2101.8 USB PCM/PM/PM or FM Shares frequency with
' CcCs
(1) Possibility of requirement being fulfiiled by the CCS.
(2) Will not be turned on until after CSM/LEM separation.
*

Systems left on in orbit.



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROCGRAM

MARCH 23, 1965

==
RECEIVE/RECORD REAL TIME
— [TELEMETRY
= GRUUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
L MAXIMUM
= | SUPPORT USB: e CCS MARIMUM BILBABER PEMVERL, PAMERVEM NUMBER OF
o. PCM/PM/FM OF S-BAND LINKS FM/FM, SSB/FM o
=, |MISSION: LEM CSM PCK/PM/PM | PCM/FM | 1O 8E SUPPORTED S
(41 S A -5 ﬂ 4 PM or FM PMand FM ON when
Lot S A 5 0 5 (not both) ofF
LEM is
- 2282.5|2282.5 | 2287.512272.5 = . PAM/
Sheet 1 of 2 M| oFM | M| Em 2282.5 22775 |PM*FMfor | PMAEM] PCM | g™ | FM ) 5S8 s

CAPE TEL 4 (b) 4 1 6 4

CAPE TEL 3 (a) 4 n 6

MILA CIF (b) 1 1 1 1 1 1 2+2 1+3 4 11 6 4

MILA USB ** 1 1 1 1 1 1 242 143

GBI (b)* 1 1 1 ] 1 1 2+0 0+2 4 n 6 3
=
S| Gria) 3 8 4 2
s
E BDA (b)* 1 1 1 1 1 1 240 0+2 3 8 4 3
(7]

ANT (b)* 1 1 1 1 1 1 240 0+2 3 8 4 3

CYl * 1 1 1 1 1 1 2+0 0+2 2 4 2

ASC * 1 1 1 1 B 1 2+2 143 2 4 2

CRO ** 1 1 1 1 1 1 242 1+3 2 4 2

GUAM ** 1 1 1 1 1 1 242 1+3 2 4 2

(o) Limited to existing capability
(b) Polarization Diversity required on Vh VHF/TM
*  Single USB capability
**  Dual USB capability




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D.C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

TELEMETRY

RECEIVE/RECORD

REAL THAE

; GR OUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
Ll
PCM/PM/PM PCM/FM, PAM/FM/FM MAXIMUM
£= | SUPPORT | use: ,..¢ i e i NUMER OF
0. PCM/PM/FM OF $-BAND LINKS FM/FM, SSB/FM .
= MISSION: LEM CSM PCK/PM/PM | PCM/EM TO BE SUPPORTED CHANNEL
PM or FM SIMULTANEOUSLY
(== SA-504 o PM and FM | ON when
(not both) = .
ket SA-505 2282.5]2282.5 | 22687.5| 2272.5 | "M B i PAM/
Sheet 3 of 2 P il e M 78018 o ‘PM+ FM| or [PM+FM| PCM | "CUY | FM | SSB | CB § PCM | FM
HAW ** 1 1 1 1 1 1 242 1+3 A2 4 2
GYM * 1 1 1 1 1 1 2+0 0+2° 2 4 2
TEX * 1 1 1 1 1 1 2+0 0+2 2 4 2
AJ
GOLDSTONE ** 1 1 1 1 1 1 2+2 143 2
CANBERRA ** 1 1 1 1 1 1 2+2 143 2
=
&2 | MADRID ** 1 1 1 1 1 1 242 143 2
‘—
ﬁ C5Q AND RKV 2 4 2
(72
INSERTION **
1 + 4 2
SHIP (a) 1 |2 1 1 1 2+2 1+3 2
7
NO.1 & NO. 2 **
Y o1 143 4 2
INJECTION SHIP (o) § ! ! ! L . 2+2 2
NO.1&NO.2*
1 1 1 1 + 0+2 2 4 1
REENTRY SHIP (a) 250
AIRCRAFT (8) () 1 1 1 1 1 1 2+0 0+2 2 4 0

(a) Limited to existing capability

*

*&

Single USB capability
Dual USB Capability



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OFFICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

RECEIVE/RECORD REAL TIME
. [TELEMETRY
= GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
Ll XIM
== | SUPPORT | uss: T ccs MAXIMUM NUMBER | PCWEM, PAN/EW/M AU
Co PCM/PM/FM OF 5-BAND LINKS FM/FM, SSB/FM ’EUMBER OSF
[ TO BE SUPPORTED HANNEL
PCK/PM/PM |  PCM/FM
= |MISSION: ) CSM i d SIMULTANEOUSLY
P ] PM or FM ON when
(not both) PM and FM =V .
! SA'S 06 2282.5]2282.5 | 2287.5| 2272.5| “EM P EF : PAM/
Sheet 1 of 2 o v o o o 22775 |PM+EM|or |PMEFM[ PCm | TOH FM SSB cB PCM | FM

CAPE TEL 4 (b) 4 4 4

CAPE TEL 3 (a) 4 4

MILA CIF (b) 1 1 1 1 1 ] 242 1+3 4 4 4

MILA USB ** 1 1 1 1 1 1 242 1+3 2

GBI (b) * 1 ] 1 1 ] 1 0+2 240 4 4 3
s
Q| GTi(a) 3 3 2
'.—
E BDA (b) * 1 1 1 1 1 1 0+2 2+0 3 3 3
(70 A

ANT (b) * 1 LI I 1 1. 1 0+2 2+0 3 3 3

CYL2* 1 1 1 1 1 1 0+2 2+0 2 2 2

ASC ** 1 ] 1 1 ] 1 242 1+3 2 2 2

CRO ** 1 1 1 1 1 1 2+2 143 2 2 2

GUAM ** 1 1 1 1 1 1 2+2 143 2 2 2

(a) Limited to existing capability
(b) Polarization Diversity required on VHF/TM

P

Single USB capability




NATIONAL AERONAUTICS AND SPACE ADMINISTRATION
Washington 25, D. C.

OrHICE OF MANNED SPACE FLIGHT

APOLLO PROGRAM

MARCH 23, 1965

i
TELEMETRY RECEIVE/RECORD REAL TILIE
 [TELEMETRY
' ! POSSIBLE SOURCE ACTUAL REQUIREMENT VHF
=| GROUND | o 4 S
= | SUPPGRT USB o cCS MAXIMUM NUMBER PCM/EM, PAM/EM/FM
o F U PCM/PM/FM OF $-BAND LINKS FM/FM, SSB/FM ol S
— LEM cSm PCK/PM/PM | PCM/FM TO BE SUPPORTED CHANNELS
¢ | MISSION: PMOrFM | ptong F11 | ON when SIMULTANEOUSLY
e both) -
et SA-506 2 LEM is OFF
2282.5|2282.5|2287.5| 2272.5 = . PAM/ ‘
Sheet 2 of 2 PM EM PM EM 2 2277.5 PRA+ FM| or | PM+FM| PCM M FM SSB CB PCM FM
HAW ** ] 1 ] 1 1 1 2+2 1+3 2 2 2
GYM * 1 ] | ] 1 1 0+2 2+0 2 2 2
TEX * 1 1 1 ] 1 1 0+2 2+0 2 2 2
GOLDSTONE ** 1 1 1 1 1 1 242 143 2
CANBERRA ** 1 | 1 1 1 1 242 143 2
i
€3 |MADRID ** 1 1 1 ] ] ] 242 143 2
=
f— [C5Q AND RKV (o) 2 2 2
) [NSERTION ** ] 1 ; : ] .
e 1 242 143 2 2 2
NO.1ANDNO.2++ | . | ] | R
INJECTION SHIP ! 2+2 143 2 2
NO. 1 AND NO. 2
REENTRY SHIP * ! 1 1 1 0+2 240 2 2 .
AIRCRAFT (8)(a) 1 1 1 1 1 1 0+2 240 2 2 0

(a) Limited to existing capability

*
**

Single USB capability
Dual USB capability

L gl





