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R-AS TR-IP-65-236 
Mr. Golden/ 876-3938 
DATE April _16, 1965 

FROM MSFC Chairman, Instrumentation 

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 a c tion items established during this meeting is included as enclos_ure 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 Gr and Bahama Island (GBI), and Grand Turk, and the April 1st 
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 Tur k w as 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? 

MSFC . Farm 488 (AU&uat 1960) 
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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 1s 
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 
VHF telemetry band by 197 0. 

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 t}i.at all military missile 
telemetry systems must switch to an S-Band frequency by 1 970. 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 I s present position. However, only the NASA 
representative to IRAC can establ~sh 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. 
Robbs on 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 P,anel 
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 profile 
impact upon the space vehicle I s instrumentation systems 

a. The main objective o~ this agenda ite,m was to identify SA-20 l 
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 as signed 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 v~hicle. Mr. D. Broome (MSC) will 
make the presentation to the PRB. · 

b. SA-501 flight profile is still in question. Conflicting parameters . 
exi'st if apogee occurs over· a null area (not in sight of an active MSFN 
station) when 2.nd burn occurs over a well covered area. The Flight Pynamics, 
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 - Pr.esentation 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 LH2 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 LH2 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 corp.mand. 
The four stations called out for TV support are: 

Kennedy Space Center 
Bermuda 
Carnarvon 
Corpus Cristi 

Corpµs 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 sched.;_le. 

(2) RF command support is not required from these stations, per 
se. Present capability of MSFN sites is satisfactory. 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 

4 



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

April 16, 1965 

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 I 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 pr·esen­
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. 

7 Encs: 
See next page 
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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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o. A. Hoberg MSFC Co-Chairman 
H. Golden MSFC Co-Secretary 
J. McKenzie MSC Co-Secretary 
F. H. Kurtz · MSFC Member 
L. Bell MSFC Member 
T. A. Stuart MSC Member 
H. Kyle MSC Member 
J. J . Hibbert Bellcomm Member 
J. c. McClanahan MSF Member 
R. L. Owen GSFC Member 
P. s. Goodwin JPL Member 
L. M. Robinson OTDA Member 
D. D. Collins KSC Member 
D. c. McMath KSC Member 
W.R. Stelges KSC Member 
T. A, Barr MSFC 
J. Shaughnessey MSC 
D. J. Hudson MSC 
C . A. Beers MSC 
R. G. Irvin MSC 
c. c . Williams MSC 
P. H. Vavra MSC 
J. White KSC 
R. W. Blanchard KSC 
J. T. Raleigh Bellcomm 
P. F. Sennewald MAS/ Belle omm 
G. Jacobson MSF 
w. P. Vars on GSFC 
P. F. Barritt OTDA 
N. A. Renzetti JPL 
J. E. Rorex MSFC 

Enclosure 1 



M 
:::i 
0 ,..... 
0 
Ill 

~ 
IP 

iv 

Actio:.1 rt,~ m St,t ti:: :.: 
Inst:t·umc:n.tation a.nd Commn, .. :,r~atio•1 Pa.nr,l 

-----...... ----------------------,,., •• .,...,,. • ...,=4r."'! wwww.c::-c .. . :r-:7"'.i:---- , .. ... ---~i:z~~~~- ~ 1----... a• ... ••-..-i·=-----1 
He~ fonsi -Itcrn No. t-------+---------l_te_m _____________ .....,,hi...._: t~ Statu.5 

13-1 

13-2 

13-3 

13 -4 

OTDA will report to the I&CP on the 
development of a NASA position in 
regard to vacating the VHF telemetry 
band by 1970. 

Mr. Robinsori 
OTDA 

Panel members must determine the All Panel 
impact if switching to the S-Band members 
telemetry band by 1970 is to become 
a requirement. This impact must be 
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. 

Action items 12- 8 called for the IA.11 Panel 
determination of problem areas for members 
SA-201, 202, and 501. Since Mr. 
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~TION"'- POIIM NO. It 
MATINISOIT- , 
..... !EH. M0,_0 

,010-10, 

l 'NITED STATES GOVERNMENT 

· · Memorandum 
,TO TA/M:r. c. R. Morrison . DATB: MAR 3 .o '\965 

Director, Program Support an~ Advanced Systems 

FROM TN/c:nief, Communications and Frequency- Management 

SUBJECT: Frequencies for telemetering 

REF :· Verba.1 request for a statement; L.M.R. - 29 ?.arch 1965 

,. 

l 
I . 
I 
I 

NASA is aware of the decision taken b;y the military to withdraw their 
telemetry operations from the 225~26o · Ve/ s band 1n favor of air-ground 
communications b;y 1· January 1970. · 

NASA currently plans to continue to use the 44 channels utilized for 
telemetry in the 225-260 Mc./s band. Our laboratories, test centers, data 
read-out stations, and launch facilities 'Will reta.in, their transmitting, 
receiving, and test capabilities in the band. 

In addition, it is understood that the :OOD ·NationaJ. P.anges will retain 
their telemetry receiving ability- in this band, thus continuing to supper-., 
NASA proje~ts ~d launches using t)lese frequencies. 

Paul A. P11,ce 

., ' 

i 
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GENERAL 

1. Definition of Operationa l and R& D is not the s a m e a t MSFC a nd MSC. A 
more universal breakdo wn is recommende d. 

2. Don't agree with problem classifi cc1 ti, 11 

Propose: 

a. Major Problem - One requiring a. 1:; ch e dule or larg~ cost impact decision 
or action. Also, items that are in develo pment and have peen found to be either ., ; 
technically unworkable or incompatible. 

b. Minor Problem - One causing complications but req~iring no schedule 
impact rior sizeable cost increase. 

c. In development - Item unde r developme nt with only ca~plications that 
are encountered in normal engineering development. Also op items that have 
never flown, which have been com pl eted and tested in labs, ~ut still may en­
counter a . problem during actual flight a nd require modific~tion. --

3. MSFC will have a mission on some flights after separatiC?n of the spacecraft 
and S-IVB/ IU. For example on SA-204 , MSFC will have a requirement for 4 
orbit support on C-Band R a dar, T e l emetry, a n d 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-2 04 should also be 
used as an example. 

5. An explanation of the present c onfigur a tio n uf the Mission Control Data 
telemetry setup is included to giv e I-Iea cl qu,u· Lc!1·s a be tter und e r s t a nding 6f the 
launch vehicle I s approach. 

The first interconnection of multiplexer s S -IVB /IU , o ccur s on SA-204. In 
this case all S-IVB MCD is route d t o one Mm, .. ctnd wir e d to t h e IU ' s PCM for 
telemetry. One IU mux, with no MCD is wir e d to the S-IVB 's PCM. The net 
result is all S-IVB/IU MCD on SA-204 is tr a n s mitt e d from only the IU. On 
SA-205 and subsequent Saturn IB 's both the IU 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 I s PCM and CCS is 
paralleled to the S-IVB I 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 

l. Mission 207 

a. Add Radar to C-Band 

b. Add partial to transposition and docking under, r~ 
(1) S-IVB telemetry 
(2) IU Telemetry 

Command 
C-Band Radar 

2. Communication Problem Areas (11) 

a. Add new category E - in development 
b. Change CCS from R to E 
c. Change S-Band Telemetry from Y to E 
d. , Add S-Band Telemetry Antenna and classify as E 
e. Add C-Band transponder antenna, G on 201 ~nd 202 - E on remainder 
f. AZUSA - leave blank except for 201, 202, and SA-203 - Gin those 
.g. MISTRAM - eliminate Yin 203 - leave blank, the re~t remains the same. 
h. Add CCS Antenna - E under 501, 502, 503, and 504, ·et. seq. 
i. Radar Altimeter - Change Y to R all the way across. 

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 MIS TRAM will mean some additional development 
: · is necessary. The system must be updated and modernized. 

McClanahan 

l. Saturn iB 

a. See general comment 1 
b. 2nd Chart (individual vehicles) 

(1) MIS TRAM removed on SA-203 and eliminate (a) from rest. 
(2) Eliminate AZUSA on SA-204 
(3) On Operational telemetry PAM/ FM/ FM bec.ome1 straight FM/ FM. 
<•) Operationally the S-IVB is presently aareed 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 bec9mes FM/ FM on operational y,ehicles. · 
(4) Operationally the S-IVB is presently agreed to •ii 1 PCM/ FM with 

l .. • i 
provisions for 1 FM/ FM. . ;, · 

{5) ODOP is presently scheduled for all Saturn V' ,; 
(6) Spedal Television has been eliminated from ~,~501. . 
(:7) S-II split system 504 and 505 consists of 1 PC11'i _1 PAM/ FM/ FM, 

2 FM/ FM, 1 SS/ FM, operationally will be 1 PCM/ FM, 2 F ·¥-/ FM. 

c. 3rd Chart {IU) 
(1) See b-1 
(2) See b-3 
(3) Add 1 next to MISTRAM all the way across. 
i:4) Eliminate AZ USA. 
(5) Add 503 to Radar Altimeter. 

Enclosure 5 
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UNIFIED S- BAND 

(1) SIGNAL DESIGN NOT COMPLETE: 

(A) LEM: - SIGNAL DESIGN COMPLETE BASED ON FM LUNAR STAY MODE . MSFN-LFX 

P & I SPEC. WILL BE CONTRAC'IUALLY NEGOTIATED WITH GAEC BY 

30 APRIL 1965. 

UNUSUAL PROBLEMS: NONE ,.i 

POSSIBLE PERTURBATIONS: 
'\'\ t, 

LUNAR STAY MODE CHANGE FROM FM,TO PM - DECISIOO 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 NF.GOTIATED 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 GROOP" ON 5 FEBRUARY 1965. THIS 

PROCEDURE IS ACCEPrABLE FOR BLOCK II AND, WITH MINOR 

MODIFICATION, FOR BLOCK I. IMPACT OF MODIFICATION 

TO LEM TRANSPONDER TO MAKE IT COMPATIBILE, ACQUISITIO 

Enclosure 6 

· 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. 



(3) RECEIVER DYNAMIC RANGE: ISD REQUESTED GSFC BY TWX ON 25 JANUARY 1965 TO 

PROVIDE GROOND TRAfl°SMITTER POWER CONTROL. GSFC 
-

HAS NOT YET RESPONDED. A PROBLEM OF RECE;IVER 

SATURATION THEREFORE STILL EXISTS DURING PRE­
LAUNCH CHECKOOT AND EARLY LAUNC:H PHASES. 

UNUSUAL PROBLEMS: NONE 
/ · 

( 4) RANGE OF RECEIVER VCO: SAME COMMENT AS FOR 11ACQUISIT~
1

~ PROCEDURE". 
: :.~:- . 

(5) 
:- ;;., 

LEM ADAP1'ER PANEL ANTENNA INTERFERENCE: POSSIBLE C~ICATIONS PROBLEM 

FOR EO TRAINING FLIGHTS. NA_\r~ ; ALLEVIATING PROBLEt1 

BY INCWDING $-BAND CAPABILITf;iW SM SCIM. ANTENNA. 
f•~l.>-;r 

UNUSUAL PROBLEMS: NONE \,:_, ' 

(6) REENTRY BLACKOOT; IN 1961-62, STUDIES SHOWED NO PRACTff.fL METHOD FOR 

PROVIDING REENTRY COMMUNICATION. RE".'"'EVALUATION OF 
•\i 

REQUIREMENT . SHOWED THAT, ALTHOUGH D~SIRABLE, NO 

~TORY REQUIREMENT EXISTED. PR~SS TO DATE 

HAS SHCMN NO REAL CHANGE FROM HARD~ STATUS IN 

1962. MSC THEREFORE MAINTAINS ITS POSITION THAT 

RmrrRY COMMUNICATIOOS IS Nor AN APOLLO REQUIREMENT. 

UNUSUAL PROBLEMS: NONE . 

(7) HARD COPY UP-DATA PRINTOUT: RE-EVALUATION OF REQUIREMENTS VS IMPACT 

RESULTED IN .ELIMINATION OF HCP REQUIREMENT. 

UNµSUAL PROBLEMS: NONE 

(8) UP-DATA LINK NEED; GAEC IS ASSESSING IMPACT OF LEM UDL IMPLEMENTATION. 

MSC IS ASSESSING NEED. DF.CISION DUE . BY 20 MAY 1965 . . 
UNUSUAL PROBLEMS: POSSIBLE ADVERSE SCHEDULE 

IMPACT. 



(9) LIMITED FLIGHT. TESTS: ONLY PRIME OPNL FUNCTION NOT REDUNDANT ON EARLY 

(10) TELEVISION QUALITY: 

BLOCK II FLIGHTS IS TLM. 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 'IBE 
:~ 

ANTBNNA CABLE AND REDUCING REq~RED RECEIVER BAND-
. t?,:; 

WIDTH HAVE RESULTED IN POSITIW. MARGIN OF 2.4 DB 
.~f;i 

ABOVE THE GSFC REQUIRED 10 D~fN INTO THE DEMODU-

LATOR (MSC TESTS SHOW 6 DB TO "OVIDE ADEQ~ATE 
PICTURE QUALITY) • :;-. 

·~ ~ 

UNUSUAL PROBLEMS: NONE 

(11) $-BAND OMNI ANTENNA PATTERNS; BLOCK I AND II CSM AND LEM ARE TOO LARGE FOR 

TRUE OMNI COVERAGE FROM SINGLE ANTENNA ELEMENT. 
' . 

MULTIPLE ELEMENTS, ANTENNA ORIENTATION AND 

ANTENNA SWITCHING ARE THEREFORE USED TO MEET 

REQUIRED COVERAGES. 

A~ BLOCK I CSM: PA'ITERNS FIRM AND AVAILABLE;ATTITUDE PROORAMMING 

FOR FLiGHTS 204 AND 205 HAS BEEN ALLOCATED BY ASPO 

FORS-BA.ND SYSTEM QUALIFICATION. 

B. BLOCK II CSM: S-BAND 11 0MNI 11 ANTENNA ELEMENTS HAVE BEEN SPECIFIED 

. c. LEM: 

FOR BCII'H 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; LAXEST TRAJ. SHOWS 7500 NM. NO 

HIGH_-GAIN ANTENNA REQUIRED FOR 7500 NM. SHOULD 

MAX RG GO BACK UP, HIGH-POWER VHF TRANSMITTERS 

(13) 

.. 
WILL BE PROVIDED AS REQUIRED. 

. UNUSUAL PROBLEMS: f NE 

. it,• . 
HIGH-GAIN ANTENNA LIMITATIONS PIELD 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 ILWMINATION OF EARTH NO! PROVIDED AT 

MINIMUM TRANSPOSITION RANGE 

SOWTIONS: A}tUTILIZATION OF INERTIAL REFERENCE DATA FROM SCS WITH 

B. RATE INTF.GRATION AND COORDINATE CONVERSION. LIMIT 

C SENSORS PREVENT s/ C SKIN TRACK. . 

D. MAm1UM BF.AMWIJ)TH HAS BEEN EXPANDED FROM 35° TO 80°. 



VHF VOICE AND TELEMETRY 

(1) OMNI ANTENNA COVERAGE: 

A. BLOCK I CSM: 

B. . BLOCK II CSM: 

c; LEM 

PATTERNS AVAILABLE NOW. 

PATTERNS SCHEDULED FOR AUGUfT, 1965. 

PATTERNS AVAILABLE. 
' 1 
"' 

UNUSUAL PROBLEMS: NONE 

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

LEM - CIRCULAR 

CSM - ELLIPrICAL 

PROBLEM: POSSIBLE LOSS OF . GAIN DUE TO ANTENNA ~~MATCH OF UP TO :lliQ DB, 

UNUSUAL PROBLEMS: NONE 

(3) MESSAGE ACCEPTANCE PULSE: 

(4) 

MAP DATA WORD WILL BE PROVIDED ON BOTH HBR AND LBR PCM FORMATS FOR 

BOl'H BLOCK I AND II CSM' S • .-

UNUSUAL PROBLEMS: NONE 

LIMITED RANGE (CSM-LEM): 

. A. VOICE; MAX. CALC. RG; 550 NM 

MAX. SPEC. RG: 550 NM 
MAX. LOS RG: 125 NM 

B. LBR PCM: MAX. CALC. RG: 300 NM 
MAX. SPEC. RG; 320 NM 

MAX. LOS RG: 125 NM 

UNUSUAL PROBJ:,.EMS: N,ONE 



C-BAND TRANSPONDER 

(1) OMNI ANTENNA PATTERNS: 
.;_ 

-A. BtCCK I AND II CSM: OMNI COV. EFFECTIVELY ACHIEVED BY USE OF 

COMPARATOR TRANSPONDER. 

B. LEM: DEVELOPMENT AND TRAINING FLIGHTS WlLL UTILIZE GFE C-BAND 
. if 

TRANSPONDER (AN/DPN-66) SUCH AS WAS SUCCE~fFULLY FLOWN ON 

BP-12, 13, _23, 15, AND 22. LEM ANTENNA ~NE DIAMETER ' IS 
. .; 

AI.MOST SAME AS BP ANTENNA LINE. DIAMETER. 4LEM PATTERNS 
"' 

SHOULD BE SIMILAR. X\ 
i 

UNUSUAL PROBLEMS: NONE 

(2) COMPARATOR SWITCHING: TECHNIQUE PROVEN BY MSC TESTS CONDUCTED AT F.GLIN AFB. 

A. £§!1: ' C<l4PARATOR TRANSPONDER 

B. ~: NO CCMPARATOR 

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 
i 
1 (2) CSM RANDEZVOOS RADAR TRANSPONDER: NO MAJOR TECHNICAL PROBLEMS 

i (3) LEM RENDEZVOUS RADAR: NO MAJOR TECHNICAL PROBLEMS 
; 

1 ( 4) LEM RENDEZVOUS RADAR TRANSPONDER: DELETED 
' I 

UNUSUAL PROBLEMS: NONE 



- • - • r \ 
.. '·-.... . ..,. .. . -~ 

X-BAND LANDING RADAR ·. 

ACCURACY IS PRESENTLY A PROBLEM. SCHEDULE IS OKAY. NO CYl'HER 

MAJOR TECHNICAL PROBLEMS. 

MISCELLANEOUS 

(l) USB COVERAGE DURING LAUNCH: SEE "S-ro\ND OMNI ANTENNA PAT'rfRNS". 
' 

(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) 

(4) 

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

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. 

C . 



TO 

FROM 

SUBJECT: 

01-'TIONAL FORM NO . 10 
MAY \Q62 EDITION 
GSA GEN . REG, NO. 27 

SOI0-107 

CNITED STATES GOVERNMENT 

Memorandum 
Otto Hoberg, Chairman 

I ~strumentation and Communications Panel 

W. P. Varson, Chairman 
USB Implementation Subpanel 

DATE: April 23, 1965 

GSFC's Comments on Mcclanahan/Hibbert Presentation 

In addition to the problem areas identified by Messrs. Hibbert 
anu i•icClanahan 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. Al l 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 followi ng 
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 re~uired. 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 1~ db can be achi.eved at considerable increase in cost and com­
plexity to ~he equipment. However, this additional 1 db to 1~ 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 the stations. 

Buy U.S. Savin~s Bonds Re~ularly on the Payroll Savinis Plan 
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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 
•- >:cir general reliability is a problem which has always been pr esent 
i n the network. The communications network uses diversed routing 
t o improve the HF transmission paths. However, these are sub j ec t t o 
physical limitations which cannot be overcome. It does not ap:re ~:1-r t ha t 
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 Headquart er s 
fo r 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 
i n conjunction with the NASA-prepared specifications. GSFC is not 
aware of any RFI problem currently existing or expected on these air­
cr aft, however, this is receiving explicit study during the PDP by the 
two (2) sel ected 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 

Thi s problem has been under considerable study by t he Sub­
panel established by the I&C Panel. As you know, the Subpanel reported 
to General Phillips on April 1, 1965, and recommended a station be 
i mplemented at Grand Bahama Island to fulfill this coverage. 

6 . Polarization Diversity for the USB System 

There has been considerable study of the requirement for 
polarizat ~on diversity for the USB System. The feeds of the USB System 
are presently equipped for polarization diversity. A cost estimate has 
been prepared which indicat0s that 5 to 6 million dollars would be 
r equired to implement polarization diversity for the command module 
data channel only. Due to the expense and complexity of the equipment, 
it is nc desirable to implement this in the network unless absolutely 
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n,~c r..: ssary . The gr ound speci f i cations f or the Block II S-band omni­
cL.i·ect.ion::-.1 antenna if they ar e achieved by North American Aviation, 
~ i l l nnt r equ i re the us e of polarization diversity in the networ k . 
There can be no firm decision on whether or not polarization diversity 
i s re quired until t he spacecraft antennas are defined. 

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

The network is capable of t racking with both t he USB Sys tem 
and the C-band radars. If simultaneous tracking of two (2 ) vehi cles 
i s 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 
Sys tem is tracking the second vehicle. There is no stated r equire­
ment for the USB System to track two (2) vehicles separated by more 
t han one beamwidth. 

8. Availability of Apollo Ships 

The number of ships required has been established by t he 
Office of Manned Space Flight. The scheduling of these ships is a 
mission requirement, and it is expected that it would vary from miss ion 
t o 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 wil l 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. If is planned to implement a programming 
capabi l ity 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. 



- 4 -

Subject : GSFC's Comments on Mcclanahan/Hibbert Presentation 

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

Comnmnicat ions throueh the plasma sheath during re-entry 
is a serious problem and to date, GSFC is not aware of any technique 
wi1ich 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 
t he 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 
i ncrease 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:: ~Y of receiving double sideband information on the HF channel 
that NASA has not been ~ble 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 

512:WPV:brs, . 



APOLLO 

LAUNCH TO l~I SERTION 

OPERATIONAL SUPPORT REQUIREMENTS 



LAUNCH TO INSERTION DATA COVERAGE REQUIREMENTS 

COVERAGE REQUIREMENTS NOMINAL AND CONTINGENCY 
INSERTION PHASES 

TRACKING CONTINUOUS 

TELEMETRY . CONTINUOUS 

V01CE · CONTINUOUS 

COMM.ANO CONTINUOUS 

LAUNCH ABORT 
PHASE 

FROM INITIATION TO CSM SPS 

CUT OFF PLUS 1 MINUTE 

FROM UUTIATI0N TO CS M SPS 
CUTOFF 

FROM INITIATION TO APPROXIMATELY 
PLUS 3 MINUTES 

UNDEFINED AFTER INITIATION 



LAmKH TO INSERTION DA TA USE 

TRACKING TELEMETRY 
o ANALYSE FLIGHT PERFORMANCE o ANALYSE SYSTEM PERFORMA~~CE 

o DETERMINE TRAJECTORY TRENDS o MONITOR SYSTEM SEQUENCES 

o INSURE NO VIOLATION OF TRAJECTORY CONSTRAINTS o ANALYSE AERO MEDICAL DATA 

o DETERMINE IHSERTION CONDITIONS o ALTERNATE TRAJECTORY DATA 

o EXERCISE ABORT LANDING AREA CONTROL 

o DETERMINE INSERTION CORRECTIONS 

VOICE 

o GROUND CONTROL-FLIGHT CREW COORDINATION 

COMMAND o SYSTEM VERIFICATION 

o ACTIVATE SPACECRAFT ABORT LIGHT o COMMAMD 

o UNDEf=INED SPACECRAFT COMPUTER UPDATES o FLIGHT CREW STATUS 



GBIDATA 
COVERAGE 

TRACKING 

TELEMETRY 

VOICE 

COMMAND 

GBI COVERAGE IMPACT ON MISSION OPERATIONS 

COVERAGE DEFICIENCY 

NO CSM BEACON DAT A AFTER 
MISSION 503 FOR ABORT 
TRAJECTORIES 

NO CSM DA TA AFTER MISSION 
206 DURING ALL MISSION 
PHASES 

NONE 

NO UPLINK TO CSM 

IMPACT OM MISSION OPERATIONS 

LACK OF CS M A SORT TRACKING DATA IS 
UNACCEPTABLE WITHOUT CSM TELEMETRY 
DATA 

LACK OF LAUNCH TO INSERTION PHASE 
COVERAGE IS UNACCEPTABLE 

VHF VOICE CAN BE USED FOR GBI COVERAGE 

LACK OF GROUND CAPABILITY TO ACTUATE 
CSM ABORT LIGHT IS UNACCEPTABLE 



IMPACT ON MISSION OPERATIONS WITH NO USB AT GBI 

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

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

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. 

o RANGE SAFETY APPROVAL IS REQUIRED 

o NEW CSM/S-IVB INTERFACE PROBLEMS MUST BE RESOLVED 

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

o SPECIAL PROCEDURES FOR COORDINATED NASA/RANGE SAFETY JOINT USE MUST BE DEVELOPED. 
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GROUND RULES 

1. PitrMARY FUNCTION: 

LA UNCH SUPPORT 

ABORT SU??OnT 

. ' 

.. 
2. :P:10VIDE GAP COVERAGZ BETWEEN MILA AND BDA DURING LAUNCH 

3. Pr.O'VIDE S-DAND TRACKING DURING ABORT 

4. !.!OBILE · SINGLE S-BAND FACILITY 

5. I:? S-BAND RANGING REQUIRED, USE JPL RECElVEn/EXCITER A:ND 
RANGING SUBSYSTEM 

6. STATION SHOULD HA VE MISSION SUPPORT CAPABILITIES 

7. ACQUISITION lliFORMA TION WILL BE PROVIDED 

8. GROUND TRANSMITTER POWER ~ 8/C TRANSMITTER + 10 DB, ASSURES 
UP-LINK LOCK CAPABU.ITY IF DOWN-LINK LOCK IS FEASIBLE 



C.A.PABi LITiES': 

r ,- -., ,.. ,-, ,-"" .. ..,, 
..,·; .l.: • .l. ... J. ' , 

2. UP-DATA, vo1c:c:, -AND S/C TLM 

~. RCDT.Jl·;DANT TLr-.! AND VO:c:z 

2. AS ABOVE \'TiTI-:OVT TRAC:G)JG DATA 

3. AS AEOVE \~lITI-IOUT BACKUP TLM 
AND TRACKING DA TA 



~ \"' ... ' 
\ t ., 
' i "' . ,' 

.. 
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. ;:-; QM ALL 
SUBSYSTEM 

77 

r ,.-..- - . , .,_, ..._,_ ,,.. .. _.,_,.. ___ ._, 

' > 
~ f. 

· co u~.iAND i' 
CO ~.~ PUTER j 

VOICE 2; H.S. crJD -~----

IPCMl 
----:1~ 

"'- ---~, 
IPCM 2 i I ~ 
t-,__j 

i I • . . , ~ ----•·· .. -·-··· I TLM ~ 
I CO r-.~ P UT E R j 

~-----.,-:..-.- •--·-··.] 

P'"' ·----· • • • •• 

~ TR A-.•··• ~- •r. y \.., • ". i • "' 1.-1 

b D ;•..,.. r l ;-,•~ I ~ .,. 
~ 

~ PROC 
L....~ . ,.••·· ·-~·-

TL M TO MSCC - C..":L\ , VOICE 
RANGING e TRAC~< li'J G DAT A . 



t~i:'" .. C=N'NA 
,,.;:-i. .. 2:">E 

ACCURACY 

• 

0.5 P\VR n.w. 

U:3B 
30 1 · 

360K 

X-Y 

SYI\CO:A 
301 

330K 

o.os0 

AZ-EL 

s;A/TACO 
. 30 1 

235K 

AZ-EL 

SY:·!C0:\1 
lo' 

325K 

AZ-EL 

S-A/T/ .CO 

AZ-EL 
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FRO~-.1 ALL 
SUBSYSTEM 
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j COf.1MAND 

COMPUTER 
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I 

i-~--~"~ 
I TLf-.1 i 
1 CQ' il pu-r.:-- '· 
l' ,-~, I i;..;. ii ~ 

-----,---·r-J 



.. 

OPTION #1 SYSTEM'S COST 

AX':'l:~{NA SYSTEM (SYNCOM 30 1) 

COLLe\!A TION SYSTEM 

P.? SUBSYSTEM 

NET\'lORK EQUIPMENT 

T:8.AC!GNG DATA EQUIPMENT 

SPARES 

STANDARD TEST EQUIPMENT 

QUA LITY ASSURANCE, LOGISTICS, AND DOCUMENTATION 

g ~.::; TALLATION AND CHECKOUT 

10% CONTINGENCY 

TOTAL -

70GK 

1, 170IC 

200I< 

I) ,-. ,l r •~ .­
,,,j;, ...._ - v· ... .lo,. 
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RECORDER 
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~ i f ,,'· 
\ >r 
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' \'.' VJV ; CODE I .__ _ _ i f~ EC GEN ij--
!•- -- -· - - .... . 

; - I · IM I NG ~ 
~- ! 
;•,·--,---~ 

CO r·.'i r.~ AND 
COMPUTER 

·:~:.OM MSCC j 
\I ,. ... , J .,.... ,-

\; l.; f l, l:. Ci H .s. cr.,1O -::-----' 

-1-0 t .:_L sussvsTEMS-<-----­
/ .$ ~~ .:GUJRED 

~ ~-----.:-., 

i PcM I I 
L~t•--1 

I 
': ~, y ·";' 

r-, -L • ~ ~-----, 
; I i-.·i ~ 
a C O ~-, o U -,. r:· t:l ~ 
~ ,v, i .,_ W \ 1• 

l~'---•- .---·-.J 

TLM TO r.: JCC - DATA, VOICE 

\ / . 
-.......... ____ ~-------------------------'----------- --



QU,\LITY ASSU:?.ANCE, LOGISTICS, AND DOCUivrENTATION (.0:-~ 

I?·;S TALLA TION AND CHECKOUT 2J 8K 

; .. rt 
.J.. V JQ CONTINGENCY 

TOTAL 2, SOSK 
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r------
!. __ RECORDER I 
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I 

· FROM AlL 
SUSSYSTEM 

I DEMODS ., "'1; 

'--.--~· 
.. VOICE I TLM ! 
I I ~ 

J, 

B . J, 
~- COMMAND ,.-

~~-COMPUTER I 
.. -

TLM I 
COMPUTER 

i ~ 

DATA. FROt,1 ~/iSCC j l , 

::l::L8 ~,·;~-~:::EMS-~~ 
~ ; , 

l .S :-~::.::OUl RE D 

TLM TO MSCC - DATA. VOICE 



OPTION f3 SYSTEM'S CCST 

ANTENNA SYSTEM (S-A/TACO 16') 175K 

COLLIMINA TION SYSTEM 75K 

nF SUBSYSTEM 400K 

NETWOnK EQUIPMENT 1,170K 

S;?ARES 180K 

STANDARD TEST EQUIPMENT 170K 

. QUALITY ASSURANCE, LOGISTICS, AND DOCUMENTATION 40K 

INSTALLATION AND CHECKOUT 180K 

10% CONTINGENCY 240K 

TOTAL 2, 630K 
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MODILE S-BAND SITE 

sn-rr.u;; X!'.-!IT' DUAL REC 1G, AND RANGING CA~ABILITIES 
WITH 61:!-D DA TA PROCESSOR SYSTEM 
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11-'.argin 
db 

b() •. 

•uBJKCT __ ____ ___ __ ___ ------------ __ ___ ____ _ 

GBI 

' 

SH•KT NO. _________ OP' ___ ___ _ 

JOB NO. ____________________ _ 

TIME HISTORY OF CIRCUIT MAFGIIIS FROM LAUNCH TO IllSERl'ION 

LAUNCH AZIMUTH = 72 o 

--- .. Jm..A 
GBI 

---

Exces s Circuit IV.argin, 0 db Ante!1Jla 

- - - Excess Circuit Margin, Spec . Antenna 
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\ 
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I 
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\ 
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200 

■Hl!:ET NO. ___ ______ Of' ___ ___ _ 

.JOB NO. ____ _____________ ___ _ 
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LAUNCH AZIMUTH = 105° 
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' ' 
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_Excess Circuit Margin, O db Antenna 

---Excess Circuit Margin, Spec. Antenna 
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0 Elev. -1'. = 5° and Decreasing 

I 

600 

I 

\ 

----

~ Sec 

I 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Was~ington, D.C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

REQUIREMENTS FOR MSFN SUPPORT 

March 31, 1965 

Saturn - IB Program Mission: SA-201 
CSM 009 

Unmanned Lob Shot down AMR 

Objectives: 

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

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

Nominal Program: 

Launch 105 Degrees Azimuth; Suborbital S-IVB c/o. 
S-IVJ3/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: 

MILA. C-Band tracking, CSM 
PAFB C-Band tracking, S-IVJ3/IrJ 
Azusa tracking 
VHF TM, CSM, S-rvB/IrJ, 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, CSM 
VHF voice, CSM (record only.) 

GTI, ANT, and BDA: 

' C-Band tracking, CSM or S-IVB/IU 
VHF™, CSM and S-~/IU . 
Tone Command, CSM 
Glotrac, S-IBV/IU 
VHF voice, CSM (record only) 

ATr.ACHMENT {~) 



2 

ASC: 

- Dual C-Band tracking, CM and S-IVB/IU (or SM skin track) 
VHF TM, CM and S-IVB/IU · 

, VHF Voice, CSM ( record only) · 

EGLIN, VERO BEACH, NEW SMYRNA: 

VHF 'IM Signal strepgth 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 Connnand, 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 

AIRCRAFT: (Reentry-terminal phase) 

VHF TM, CM 



Location 

S-IB 
S-IB 
S-IB 
S-IB 
S-IB 
S-IB 

S-IVB. 
S-IVB 
S-IVB 
S-IVB 
S-IVB 
S-IVB 

IU 
IU 
IU 
IU 
IU 

IU 
IU 

IU 

CSM 

CSM 
CSM 
CSM 

CSM 
CSM 
CSM 

SATURN - IB PROGRAM 

Vehicle Frequency Assignment for Mission SA-201 

Frequency 
MHz 

Xmtr 

240.2 
244.3 
252.4 
256.2 
960 

258.5 
253.8 
246.3 
226.2 
232.9 

250.7 
245.3 
259.7 
255.1 

5000 
5765 

8216 
7960-7952 

296.8 

10.006 

5765 

237.8 
247.3 
257 .3 

Rec. 

I 890 
450 

450 

420 

5060.194 
5690 

8148 
7892-7884 

296.8 

10.006 
450 

5690 

System 

PAM/FM/FM GF-1 
PAM/FM/FM GF-2 
SS/FM GS-1 
PCM/FM GP-1 
ODOP 
Command Destruct 

PAM/FM/FM CF-1 
PAM/FM/AM CF-3 
PAM/FM/FM CF-2 
SS/FM CS-1 
PCM/FM CP-1 
Command Destruct 

PAM/FM/FM DF-1 
PAM/FM/FM DF-2 
SS/FM DS-1 
PCM/FM DP-1 
Command 

AZUSA 
C-Band Radar 

MISTRAM 

Voice Transmit/ 
Receive 
HF Transmit/Receive 
Updata 
C-Band Radar 

PCM/FM 
PAM/FM/FM 
PAM/FM/FM 

Remarks 

All the telemetry 
systems are on a 
common antenna 
system 

CF-1 and CF-3 are 
on a common an­
tenna. CF-2, CS-1 
and CP-1 are on a 
common antenna 
system 

All the telemetry 
systems are on a 
common antenna 
system 
Experimental Sys­
tem 

Different Code than 
beacon on CSM 

Analog 
Different Code than 
Beacon on IU 
Operational System 



t.- TELEMETRY ' . z GROUND L&J 

~ SUPPORT USS : 
Q. -:::, LEM 
c::s MISSION: PM 2r FM 

L&J SA-201 (not both) 

2282 .5 2282 .5 
Sheet 1 of 1 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 (a) 

MILA CIF (b) 

GBI (b) 

GTI (a) 

z 
0 BDA (b) -t-
< ANT (b) t-
Cl) 

ASC 

DOD "C" BAND . 
TRACKING SHIP (a) 

RKV (a) 

REENTRY 
AIRCRAFT 

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

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Wash ington 25, D. C. 

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD .1 

FOSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/PM/PM PCM/FM TO BE SUPPORTED 

PM and FM ON when 
SIMULTANEQUSLY 

2287.5 2272.5 
LEM isOFF 

PM FM 2282.5 2277.5 PM+FM or PM + FM PCM 
.• 

4 

4 

4 

4 

3 

3 

3 

3 

3 

3 

I 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FN,/FM, SSB/FM NUMBER OF 

CHANNELS 

PAM/ 
FM 

FM SSB PCM FM 

9 3 4 2 

9 3 

9 3 4 2 

9 3 3 

7 2 2 

7 2 3 

7 2 3 

7 1 

7 0 

7 2 

1 0 



NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM . March 31 , 1965 

R2QUI~Z~:Z~rrs FOR XSFN SUPPORT 

Mission: SA - 202 
CSM 011 

Un~anned, Long Range Lob Shot · 

2v.nlu::te CH hc~t ahield pcrfo1-r.1.:mce under 'high heat load ·entr::,, 
cvi·-.~::.l::i.vn~. 

;)c:r.onstr~te compatibility and structu.:-al integrity of CSM & 
. S::tu;:-n I~ launch vehicle. 

~auncn, 105 Degrees A~iffiuth; Suborbital S·IVB C/0. 
S~p::=ate, CSX Pitch to Requi.:-ed Attitude. 
~irst SPS Bu=n (254 Secs.); Vi= 25,700 fps at C/0. 
Coast, Attitude Hold, 50 Minutis. 

(APOGES: 600 n.m.) 
S?as~; W~kc Island Vicinity. 

1·1S'?N Sun-:,ort Reoui;:-cments: (Ground Stations) 

~APE IZEN'NEDY: 

USE Checkout station, CSM 
MILA C-:Sand tracking, CSM 
?AFB C-Band tracking, S-IV3/IU 
Az~sa trackinz, S-IVB/IU 
VHF TX, CSM, S-IVB/IU, and s-IB 
VHF Voice (record only) 
UiiF /DCS Corr..n.:ind, CSM . 
ODOP Tracking, S-IB 

C-Eand tracking, CSM or S-IVB/IU 
VE? TM, CSM, S-IVB/IU, and S·IB 
V?..F Voice (record only) 
DEF/DCS Command, CSM 

C-Ea~d tr::cki~g, CSM or S-IVB/IU· 
V?..F TX, CSX and S-IVB/IU 
VHF Voic~ (record only) 
DEF/DCS Co~..:1and, CSM 
Clotrac, S-IVB/IU 



BOA: 

USB Evafoation 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 

ASC: 

VHF· Voice (record only) 

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

· ELGIN, VERO BEACH, NEW SMYRNA: 

2. 

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: 

CRO: 

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

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

MSFN Support Requirements: (Ships and Aircraft) 

CSQ and RKV: 

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



TRACKrNG SHIP: (Reentry) 

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

AIRCRAFT: (Reentry) 

VHF TM Station, CM 

3. 



Location 

S-IB 
S-IB 
S-IB 
S-TB 
S-IB 
S-IB 

S-I:VB 
S-IVB 
S-IVB 
S-IVB 
S-IVB 
S-IVB · 

IU 
IU 
IU ' 
IU 

IU 
IU 

IU 

CSM 

CSM 
CSM 
CSM 

CSM . 
CSM 
CSM 
CSM 

SATURN - IB PROGRAM 

Vehicle Frequency Assignment for Mission SA-202 

Frequency 
MHz 

Xmtr 

240.2 
· 244.3 
252.4 
256.2 
960 

258.5 
253.8 
246.3 
226.2 
232.9 

250.7 
245.3 
259.7 
255.1 

5000 
5765 

Rec. 

890. 
450 

450 

5060.194 
5690 

8216 81_48 
7960-7952 7892-7884 

296.8 296.8 

10.006 

5765 

2287.5 
237.8 
247 .3 
257.3 

10.006 
450 

5690 

2106.4 

System 

PAM/FM/FM GF-1 
PAM/FM/FM GF-2 
SS/FM GS-1 
PCM/FM GP-1 
ODOP 
Command Destruct 

PAM/FM/FM CF-1 
· PAM/FM/AM CF-:3 
PAM/FM/FM CF-2 
SS/FM CS-1 
PCM/FM CP-1 
Command Destruct 

PAM/FM/FM DF-1 
PAM/FM/FM DF-2 
SS/FM DS-1 
PCM/FM DP-1 

AZUSA 
C-Band Radar 

MISTRAM 

Voice Transmit/ 
Receive 
HF Transmit/Receive 
Updata 
C-Band Radar 

USB 
PCM/FM 
PAM/FM/FM 
PAM/FM/FM 

Remarks 

All the telemetry 
systems are on a 
common antenna 
system 

CF-1 and CF-3 are 
on a common an­
tenna. CF-2, CS-1 
and CP-1 are on a 
common antenna 
system 

All the telemetry 
systems are on a 
common antenna 
system . 

Different Code than 
beacon on CSM 

Digital 
Different Code than 
Beacon on IU 

Operational System 



t- · TELEMETRY 
z GROUND LI.I 
:E SUPPORT US B: 
a.. - LEM ::, 
c:J MISSION: PM or FM 

LI.I SA- 2O 2 (not bath} 

NATIONAL A(RONAUTICS AND SPACE ADMINISTRATIO N 
Wash ington 25, D. C. 

OFFICE OF MANNED SPACE FLIGHT 

AP O LL O PROG RAM 

. RECEI.VE/RECORD 
POSSIBLE SO URCE ACTUAL REQUIREMENT 

PCM/ PM/PM ccs MAX IMUM NUMBER or 
PCM/ PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM TO BE SUPPORTED PCM/FM 

PM Qf FM ON when 
SIMULTANEOUSLY 

LEM is OFF . 2282.5 2282 .5 2287.5 2287.5 
Sheet 1 of 2 PM FM PM FM 2282 .5 2277.5 

PM+FM or PM+FM PCM 

CAPE TEL 4 (b ) 

CAPE TEL 3 (a) 

MILA CIF (b ) I ( d} I (d} 

MI LAUSB( c) 1 (d} I (d) 

GBI (b) 

z 
C GTI (a) -t-
c:z: 

BDA (b) 1 ( d} 1 ( d) ..... 
Cl) 

ANT ( b ) 
. 

ASC 

C-RO 1 (d) I (d) 

PRETORIA (a) 

MALAGASY {a} 

. . . . . . . (a) l1m1ted to ex,51,ng capobol,t,es 
(b) VHF Polarization Diversity requ ired on VHF TM 
( c) USB Check - out Stat ion in S/ C O&C Bu il ding wi ll provide Ml LA Support 
( d} Probably signa I strength recording only 

4 

4 

l+0 0+J 4 

J+0 0 + 1 

4 

3 

1 + 0 0 +1 3 

3 

I 

l+0 0+J I 

1 

1 ,/ 

MARCH 23, 1965 

REAL -TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/ FM 
NUMBER OF 

CHANNELS 

PAM/ 
FM 

FM SSB CB PCM FM 

9 3 4 2 

9 3 

9 3 4 2 

9 3 3 0 

7 2 2 0 

7 2 2 · 0 

7 2 3 0 

2 I 0 

2 I 0 

2 

2 



..... TELEMETRY 
z GROUND L&J 
a; SUPPORT USB : 
tl.. -=> MISSION: 

LEM 
Cl PM or FM 

L&J SA-202 (notboth) 

2282.5 2282.5 
Sheet 2 of 2 PM FM 

DOD "C" BAND 
TRACKING SHIP (a) 

CSQ Alt-ID RKV 

REENTRY AIRCRAFT 

2:: 
C) -..... 
cc ..... 
Cl) 

. 

a Lim" . . . . ( ) ,ted to ex 1st1ng copobd ,ty 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF 5-BAND LINKS 

CSM PCK/ PM/PM PCM/ FM TO BE SUPPORTED 

PM Qf FM ON when 
SIMULTANEOUSLY . 

2287.5 2287.5 
LEM isOFF 

PM 
PM + FM or PM + FM PCM 

FM 2282.5 2277.5 

1 

l 

1 

MARCH 23, 1965 

REAt TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, 558/ FM NUMBER OF 

CHANNELS 

PAM/ 
FM 558 CB PCM FM 

FM 

2 0 

2 l 

1 0 



., .. 

• 

NATIONAL Af:RONAUTICS & S.PAC.!!.: ADMINIS'l'lii-1.'l'lUN 
Washington,D.C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

RF.OUIREMENTS FOR MSFN SUPPORT 

Mission: SA - 203 
(No CSM) 

Un~~nncd Liquid Hydrogen Orbital Experiment 

March 31, 1965 

?o pl~cc th~ S-IVB/IU with maximum LH2 residual into a 105 n.m. 
circul.ir orbit • 

To observe the effects of sloshing, damping fluid transients and 
liquid/vapor interface. 

To record c.ita on the venting syst~a, engine chilldown, heat 
trans:er, tank thermodynamics and ullage requirements for engine 
::-estart. 

S-IV3 and IU checkout in orbit. 

Nomi~al Program: 

Lau~ch Azimuth: . 72° 
3 orbits; No recovery. 

MSF~ Support Reguire~ents: (Ground Stations) 

CAPE KEN!\"EDY: 

C-Band Tracking, S-IVB/IU 
Azusa ?racking*, S-IVB/IU 
CDOP Trac!<ing, S-IB . 
UHF Digital Commarid, S-IVB/IU 
VHF .T.1, S-IVB/IU and S-tB 
S-Eand TV 
S-Band TM 

VAL!(A.RIA, ELEUTI-:~RA*: 

Mistram Tracking, S-IVB/IU 

CHERRY POINT*:· 

Glotrac, S-IVB/IU 

_.EGLIN. VERO 'REACH, NEW SMYRNA: 

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

* 2~ther Az~sa .Q.! !✓.istrac will be flown but not both. 

ATTACHMENT ((3)" I 



NATIONAL AERONAUTICS & SPACE ADMINIST.RATION 
Washington , D.C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGP.AM 

C-3o.nf. T:·.::.cki nc;, S-IVB/IU 
VF2 ~ Ii , S-IVB/IU and .S-IB 

1:}:'.LLOPS ISLAI'ill: 

C-fund Tro.cking, S-IVB/IU 

C-Band Tracking, S-IVB/IU 
Glotrac Tracking-~, S-IVB/IU 
Vl·:2 TM Stations, S-IV'.8/IU" 

A:.1'T, CYI, P RETORI A, CRO, H,'\W: 

C-fu;::3.. Tracking, S-IVB/IU 
V1Ii? TM , S-IVB/IU 
Ulu Digital Cor:u:nnd, S-IVB/IU (e.xce:pt Pretoria. ) 
S-Band TV (H.?.waii only) , . 

BDA: 

C-:Sand Tracking; S-IVB/IU 
Glotrac Tracking, S-IVB/ro 
\711.!.-;, TM, S-IVB/IU 
u1iF Digital Command, S-IVB/ru 
S-Band TV 

PC::' • ARGUELLO , WHITE · SAl-.TDS : 

C-Band 'I".cacking, S-IVB/IU 

VrlF 'I'tf. Stations, s.:. IVB/IU · 
UHF Digital Command S-IVB/IU (Texas· only) 

~:SFN Suunorv ~eQuirements: (Ships) · 

Insertion Shiu: 

C-Band Tracking, S-IVB/IU 
V.dF Tl-1, S-IVB/IU · 

·tn<:F Digital Cormr2nd, S-IVB/IU 
Flig.~t Control Consoles • 

·i<-Either Azusa or Mistram will be flown but not both. 

2 

March 31, 1965 • 



Loc ::.t:i on 

S-IB 

S-IB 
S-IB 
S-IB 
S-IB 

S-IVB~': 
S-IVB~': 
S-I.V:S·k 
S-IVi3 
S- IV:B~"' 
S-IVB 

IU* 
IU* 
IU 
IU* 
IU 
IU 

IU 

:u 
IU 
IU 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

SATURN - TB PROGRAM 

Vehicl'e Frequency Assignment for Kission SA-203 

Frequency 
MHz 

Xmtr 

240. 2 
244.3 
252.4 
256.2 
960 · 

258.5 
253.8 
246.3 
226.2 
232.9 

250.7 
245.3 
259.7 
255.l 

8216 
7960-7952 
5001 . · 

5765 
2277 .5 
'2250 

Rec. 

890 
450 

450 

450 
8148 , 
7892-7884 
5061 

5690 

System 

PIIM/FM/FM. GF-1 
PN.1/FM/FM. GF-2 

. SS/FM. , GS-1 
.PCM/FM GP-1 

ODOP 
Command Destruct 

PAM./FM/FM CF-1 
PAH/FM/FM CF-3 
PA.Vi/FM/FM CF-2 
SS/FM CS-1 
PCM/FM CP-1 
Command Destruct 

PM!f/FM/FM DF-1 
. PP-Y,./FM/FM. DF-2 

SS/FM DS-1 
PCM/FM DP-1 
Updata 
MISTRAM 

AZUSA 

C-Band Radar 
TV 
PCM/FM DP-2 

} 

March 31, 1965 

Remarks 

All the telemetry 
syGterns a::;-a (m (lo 

common antenna 
~ystem 

CF-1 and CF-3 are 
on a common an­
tenna. -CF-2, CS-1 

· and CP-1 are on a 
common antenna 
system 

All the telemetry 
systems are on a 
common antenna 
system 

Only one of these 
will be carried 

Parallel system to 
DP-1 (Experimental 
System only) 



.... TELEMETRY 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 

MARCH 23, 1965 

z: GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT VHF 
UJ 

~ SUPPORT USB: 
PCM/PM/PM 

or 

0- PCM/PM/ FM -:::> LEM CSM 
c:J Ml SSION: PM or FM 

(notboth) PM~FM 
UJ SA-203 2282.5 2282 . 5 2287.5 2287 . 5 

Sheet 1 of 2 PM FM PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 (a) 

MILA CIF (b) 

MILA USB 

GBI (b) 

2: 
0 GTI (a) -.... 
cc BOA (b) .... 
en 

ANT -

CY! 

CRO 

PRETORIA (a) 

HAW 

ta 
.. . . (a) L,m,ted existing capobol,ty 

(b) VHF polarization Diversity required on VHF TM 
(c) If capobility exists. Experimental System 

ccs 
PCK/PM/PM 

ON when 

LEM isOFF 

2282 . 5 

MAXIMUM NUMBER PCM/FM, PAM/FM/FM 

OF S-BAND LINKS FM/FM, SSB/ FM 

PCM/FM TO BE SUPPORTED 
AND WIDE BAND "S" BAND TV (I0MCS) SIMULTANEOUSLY . 

PAM/ 11511 
2250.0 

PM FM or PM FM PCM FM SSB 
FM 2277 .5 

3 7 3 

-
3 7 3 

·, 
"' ' I 3 7 3 

I (c) I 

3 7 3 

2 5 2 

I ( C) 2 5 2 I 

I (c) 2 5 

2 5 

I ( C) 2 5 

2 5 

1 (c) 2 5 I 

REAL TIME 

MAXIMUM 

NUMBER OF 

CHANNELS 

PCM FM 

3 2 

3 2 

2 

2 

2 

2 

2 

2 

2 



t- TELEMETRY 
z GROUND L&J 

:EE SUPPORT USB: 
Q... 
~ LEM => MISSION: CJ PM Qf FM 

UJ SA-203 (not both) 

2282.5 2282 .5 
Sheet 2 of 2 PM FM 

GYM 

TEX 

INSERTION SHIP 

~ 
C -t-
< 
t-
Cl) 

. 

C If ca bilit exi ( ) pa y st. Experomenta I System 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM · 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/FM TO BE SUPPORTED ANb 
SIMULTANEOUSLY 

PM Q!" FM ON when 

LEM isOFF . 

MARCH 23 , 1965 

VHF 
PCM/FM, PAM/FM/FM 

FM/FM, SSB/FM 
Wlb5. SA Ntl " ~ '' ll,\ND rv (10 Mc/s) 

''S '' 2287 . 5 2287 .5 PAM/ 
PM 

PM+FM or PM+FM PCM FM SSB 
FM 2282 .5 2250 FM 22. 77-5 

2 5 

J ( C) 2 5 

J ( C) 2 5 

I 

,· 

I 

. 

REAL TIME 

MAXIMUM 

NUMBER OF 

CHANNELS 

PCM FM 

2 

2 

2 



NA'l'.CONAL AERONAU'l 'ICS AND Sl:'JH.,;.l!i ~DMINIS'l'.HA'.1.·.LU!~ 
Washington, D. C • 

.OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

REQUIRE'KENTS F()R MSFN SUPPORT 

Saturn I'B Progr.:,m Miss-ion: SA • 204 
CSM 012 

First Ma-:1ned CSM Flight. Open-ended I up t o 14 Days 

Ohjcc:ives: 

::;;v,.l\lato M.:m/Syatom Intorf.:ices. 

March 31, 1965 

De~onstrate Crew/CSM/Ground Systems performance for extended mission. 

S-IVB/IU checkout in orbit. 

Nor.1inal Program: 

Launch 72 Deg~ees Azimuth; inject into 104 n.m. circul ar orbit. 
W~ter Landing. 

~fSFN SupDort Reauirements: (Groun,d Stations) 

CAPE KEN"'NEDY: 

gfil: 

USE evaluation station, CSM 
}ITLA C-Band t~acking, CSM 
PAFE C-Band tracking, S-IVB/IU 
Azusa tracking*, S-IVB/IU 
VHF TM, CSM, S-IVB/IU & S-IB 
URF/DCS Co:::mand,. CSM or S-IVB/IU 
ODO'P. tracking, S-IB 
S-Band Telemetry, S-IVB/IU 
VHF and HF Voice, CSM 

C-Band tracking, CSM or S-IVB/IU 
VEF TI1, CSM and S-IVB/IU and S-IB 
URF/DCS Command, CSM or S-IVB/IU 
S-Eand TM, S-IVB/IU 
VIfF Voice, CSM 

US3 evaluation station, CSM 
C-Band tracking, CSM or S-IVB/IU 
v:u;• TI!, CSM and S-IVB/IU 
URF /DCS (;0:i1:'nand, CSM or S-IVB/IU 
S-Band T.i.·'l, S-IVE/IU 
VHF and RF Voice, CSM 
Glotrac*, .S-IVB/IU 

* Either Azusa .Q.! Mistrac-. will be flown, but not both. 



GTI: 

CYI: 

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 

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 

C-Band tracking, CSM or S-IVB/IU 
VHF TM, CSM and S-IVB/IU 
UHF/DCS Connnand, CSM or S-IVB/IU 
VHF and HF voice, CSM 
Flight Control Consoles 

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 

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

MALAGASY: 

VHF TM, CSM 
VHF and HF voice, CSM 

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 2.1:, Mistram will be flown, but not both. 

2 



NATIONAL AERONAUTICS AND SPACE ADMINISTF.ATION 
Washington, D.C. 

OFFICE OF MANNE.D SPACE FLIGHT 
APOLLO PROGF.AM 

C.".NTON ISI.A1'ID: 

VHF TM, CSM 
VHF and HF voice, CSM 

US3 evsluation statior. 
C-Band tr~cking, CSX or S-IVB/IU 
Vil'!? TH, CSM and S-IVB/IU 
UnF/DCS Command, CSM or S•XVB/XU 
VRF and HF voice, CSM 

VHF TM, CSM and S-IV3/IU 
VRF and HF voice, CSM 
Flight Control Consoles 

PT. ARGUELLO: 

C-Band t-::-acking, CSM or S·IVB/IU 
VHF and HF voice, CSM 

CORPUS CHRISTI. TEXAS: 

·usB evaluation station 
VHF TM, CSM and S-IVB/IU 
UHF/DCS Command, CSM or S-IVB/IU 
VHF and HF voice, CSM 

C-Band tracking, ·csM or S·IVB/IU 

ZGLIN: 

C-Band tracking, CSM or S·IVB/IU 

VALKARIA~I:. ELEUTHER.A.:-'<: 

Mistram tracking, S·IVB/IU 

CHERRY P0INT1:: 

Glotrac, S·IVB/IU 

* Either Azusa .Ql'. Mistr~~ will be flown, but not both. 

3 



' . 
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 TM, 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 TM, CM 
VHF voice, CM 

4 



Locat ion 

S- In 
S-I:3 
S- J'.J 
S-I3 
S-IE 
S-IB 

S-IVIl* 
S-IV3* 
S-IV:S~'( 
S-IVE 
S-IVB* 
S-IVB 

1u~·. 
IU* 
IU 
1u~1: 
IU* 

IU* 
·lU 

csx~·: 
csx~•: 
csx~·. 
CSX* 
csx~- ­
CSM* 
CSM* 

NATIONAL AERONAUTICS AND SPACE ADMINISTP.ATION 
Washington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

SATURN - lB PROGRAM 
' . 

Vehicle Frequency Assignment for Missi on SA-204 

Frequency 
MHz ...... . 

Xmtr Rec. 

240.2 
244.3 
2.52.4 
256.2 
960 

258.5 
253.8 
246.3 
226.2 
232.9 

250.7 
245.3 
259.7 
255.l 

2277 .5 

.. 

8216 
7960;.7952 
5001 
5765 

890 
450 

450 

450 
8148 
7892-7884 
5061 
5690 

296.8 296.8 
10.006 10.006 

450 
237.8 

. 5765 5690 
·2287.5 2106.4 

257.3 

System 

PtiM/FM/F'M GF-1 
Pl\M/FM/ltM GF-2 
LJ /J /ii'M G0 .. 1 
PCM/FM GP-1 
ODOP 
Conunand Destruct 

PAY, /FM/FM CF-1 
PAM/B:1/FM CF-3 
PAM/FM/FM CF-2 
SS/FM CS-1 
PCM/FM CP-1 
Conunand Destruct 

PAM/FM/FM DF-1 
PAM/FM/FM DF-2 
SS/FM DS-1. 
PCM/FM DP-1 
PCM/FM DP-2 

Updata 
MISTRAM 

AZUSA 
C-Band Radar 

} 

Remarks 

All the telemetry 
systems are on a 
co,ranon antenna 
system. 

CF-1 and CF-3 are 
on a common an­
tenna. CF-2, CS-1, 
and CP-1 are on a 
conunon antenna 
system 

All the telemetry 
systems are on a 

· conunon antenna 
system 
Parallel system to 
DP-1 (Experimental 
System only) 
Only one of these 
will be carried 

Different code than 
beacon on space-. 
craft 

Voice Transmit/Receive 
HF Transmit /Receive 
Updata 
PCM/FM 
C- Band Radar 
USB-PCM/PM/PM or PCM/PM/FM 
Recorded PCM/FM Dump 

* Systems left on in orbit 



..... TELEMETRY 
z GROUND L&.J 

:e SUPPORT USB: 
a.. -::, LEM 
c:::J MISSION: PM or FM 

L&.J SA-204 (not both) 

2282 . 5 2282 . 5 , 
Sheet 1 of 3 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 {a) 

MILA CIF (b) 

MILA USS 

GBI (b) 

z 
C GTI (o) -t-
<C BDA (b) ..... 
Cl') 

ANT (b) 
. 

CYI 

ASC 

CRO 

GUAM 

.. (a) l1m1ted to existing copobility 
(b) Polarization Diversity required on VHF TM 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/PM ccs MAXIMUM NUMBER/ or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/ FM TO BE SUPPORTED 

PM2!:FM ON when 
SIMULTANEOUSLY 

LEM is OFF 
2287 .5 2287.5 PM•+ FM 

PM FM 2282 . 5 2277.5 
or PM+ FM PCM 

4 

4 

1 I I I +I 0 +2 4 

I 1 I (c) 1 +I 0+2 

I (c) 4 

4 

I I 1 ( C) 1 +1 0+2 4 

I I 1 ( C) I +1 0+2 4 

4 

1 1 4 

I 1 1 (c) 1 +I 0+2 4 

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

MARCH 23, 1965 

REAL. TIME 
VHF 

PCM/ FM, PAM/FM/ FM MAXIMUM 

FM/FM, SSB/ FM 
NUMBER OF 

CHANNELS 

PAN,/ 
FM SSB CB PCM FM 

FM 

7 3 4 2 

7 3 

7 3 4 2 

2 

7 3 3 0 

5 2 2 0 

5 2 3 . o 

5 2 0 

" 5 0 21 0 

5 2 0 

5 0 2 0 



t- TELEMETRY 
z GROUND L,\J 

~ SUPPORT USB: 
a... -:::, LEM 
c::J MI SSION: PM or FM 

L,\J SA-204 (not both) 

2282 .5 2282 .5 
Sheet 2 of 3 PM FM 

HAW 

GYM 

TEX 

KNO (a) 

PRETORIA (a) 

z 
c::, MALAGASY (a) -t-
c:z:: CANTON ISLAND (o) t-
en 

. 

INSERTION SHIP 

INJECTION SHIP 

CSQ (o) 

RKV (a) 

. . . . (a) L,m,ted lo ex,st,ng capabilities . 

NATIO NAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington 25, D. C. 

OFFICE OF MANNED SPACE FLIG HT 

APOLL-0 PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/FM TO BE SUPPORTED 

PM Q! FM ON when 
SIMULTANEOUSLY 

LEM isOFF 
. 

2287.5 2287.5 
PM FM 2282.5 2277.5 PM+FM or PM + FM PCM 

1 1 1 ( C) 1 + I 0+2 4 

1 I 1 ( C) I +1 0+2 4 

1 1 1 ( c) 1 + 1 0+2. 4 

2 

2 

2 

2 

1 1 1 (c) I +1 0+2 4 

I I I ( C) 1 +1 0+2 4 

4 

4 

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

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/FM 
NUMBER OF 

CHANNELS 

PAM/ 
FM 

FM SSB CB PCM FM 

5 2 

5 2 

5 2 

0 

0 

0 

0 

\ 

5 2 2 

5 2 

4 I 

4 I 



t- TELEMETRY 
:z GROUND I.LI 
~ SUPPORT USB: 
0.. -:::, MISSION: 

LEM 
c:::1 PM or FM 

I.LI SA-204 (not both) 

2282 .5 2282 .5 
Sheet 3 of 3 PM FM 

DOD C- BAND 
REENTRY SHIP (o) 

APOLLO INSTRU-
MENTATION AIRCRAFT 

REENTRY AIRCRAFT 

z 
0 -t-
ct 
t-
en 

(a) Limited to existing capabilities. 

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

OFFICE OF MANNED SPACE FLIGHT 

APO.LLO PROGRAM 
·. 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/PM ccs MAXIMUM NUMBER or 
PCM/PM/FM OF S-BAND LINKS 

CSM PCK/PM/PM PCM/FM TO BE SUPPORTED 

PM !2! FM ON when 
Sl~ULTANEOUSL Y 

LEM isOFF 
2287.5 2287 . 5 

PM FM 2282.5 2277.5 PM + FM or PM + FM .fCM 

2 

I 

1 1 1 1 + 1 0+2 4 

1 

(c) Experimental system only. Reception desirable but not mandatory of oil stations. 

MARCl{23. 1965 

REAL TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/FM NUMBER OF 
CHANNELS 

PAM/ 
FM SSB CB PCM FM FM 

0 

4 0 

0 



.. 
.. NA'l'IONAL AEROMU'l'lCS AND S.PAG.l!; ADMINIST.HA'l'lUl~ 

Washington, D.C • 
OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 
REQUIREMENTS FOR MSFN SUPPORT 

Saturn - IB Program Mission: SA-205 
CSM 014 

Manned CSM Long'Duration Mission 

O'ujcctivcs: 

Evnluatc r-!."ln/Systcrn Interfaces. 

S-J:VJ3/ro Checkout in Orbit. 

!fo:::r:.n~l Pror::rnrn: .• 

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

Ulunch Azimuth 72°. Earth Orbital. 
Separation after l½ orbits. 

:V.SFW 81..ro-nort Requirements: (Ground Stations) 

CAPE I<EN1'1!:DY: 

.ANT: 

USB Evaluation station, CSM 
_MILA C-Band tracking, CSM 

· PAFB C-Band tracking, S-IVB/IU 
.Azusa-X· tracking . 
VHF TM, CSM, 8-IVB/IU, and S-IB 
UFH/DCS Command, CSM and S-IVB/IU 
orop Tracking, S-IB 

. VHF and BF Voice, CSM 

C-Bo.nd tracking, CSM or S-IVB/IrJ 
VHF TM, CSM, S-IVB/IU and S-IB 
UHF/Des Co:m.-nand, CSM or s-IVB/IU 
VHF Voice, CSM 

C-Bo.nd traclting, CSM or S-IVB/IU 
VHF 'IM, CSM and S-IVB/IU 
U!-IT-'/DCS Command, CSM or S-IVB/IU 
USB Evaluation station, CSM · 
V:.:r:F and BF Voice, CSM 
Glotrac * 

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

Attachment (5) · 

March 31, 1965 



CYI: 

ASC: 

CRO: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Qf.FICE OF MANNED SPACE FLIGHT 2 

Washington, D.C. 
APOLLO PROGRAM 

C-Eand trackinc, CSM or S-IVB/W 
VHF T;,~, CGM and S-IVB/W 
tr.i:F /DC~3 Commo.nd, CSM or S-IVB/IU 
V:!:? Voice, CSM 
Glotrac*, S-.IVB/ru 

C-&nd trMldnr,, C:;)M qnd S-rlB/ItJ 
VlIT.•' 'IN, CSM and S-IVB/IU . 
T..J~IT-'/DCS Commo.nd, · CSM or S-IVB/'f:u 
VHF and HF Voice, CSM 
USB Evaluation station, €SM 
Glot:rac*, S-IVB/DJ 

C-Eo.nd tracking, CSM or S-DIB/IU 
VHF TM, CSM and S-IVB/IU . 
UEF/DCS Command, CSM or S-M/IU 
V'.nF and m~ Voice, CSM 
Flight Control Consoles 

C-Band tracking, CSM · · 
VHF 'IM, CSM 

.. VHF and HF voice, CSM 

VHF 'IN, CSM 
.VHF and HF voice, CSM 

- C-Bo.nd tracking, CSM and S-DIB/rrJ 
~ TH, CSM and S-IVB/IU 
USB Evaluation station, CSM 
V1iF and HF Voice, CSM 
FliGht Control Consoles 

C-Band tracking, - CSM or S-IVB/ru 
VlIF TM, CSM and S-IVB/IU 
u1rF /DCS Conm1and, CSM or S-r{B/W 
V-rlF and HF Voice, CSM 
USB Evaluation station, CSM 
Flight Control Consoles 

• 

-i<•Either Azusa or Mistram will flown, but not both. 



NATIONAL AERONAUTICS AND SPACE ADMINISTP.ATION 
Washington, D.C. 

dFFICE OF MANNED SPACE FLIGHT 
. APOLLO PROGFAM 

USB Evaluation station, CSM 
VHF TM, CSM and S-IVB/IU 
Vi-Ili' and Hit' Voice, CSM 

C:"J~'ION. ISLAND: 

HAW: 

GYM: · 

V11!-' 'IN , CGM 
V!D.i" and IIF Voice, CSM 

C-Band tracking, CSM or ~-IVB/IU 
Vlili' TM, CSM and S-IVB/IU 
U11F/DCS Command, CSM or S-IVB/IU 
VHF and HF Voice, CSM 
USB Evaluation static~, CSM 

USB Evaluation station, CSM 
V1IF and HF Voice, CSM 
VHF TM, CSM and S-IVB/IU 
Flight Control Consoles 

PT. ARGUELLO: 

C-Band tracking, CSM or S-IVB/IU 
Vli:F and HF Voice, CSM 

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

CORPUS C;IRISTI, TEXAS: 

USB Evaluation station, CSM 
VHF 'Thi, CSM and S-IVB/IU · 
URF/DCS Command, CSM or S-IVB/IU 
VHF and HF Voice, CSM . 

VALKART..A-X·, ELEUTHERA: 

Mistrrun Traclti.ng~ S-IVB/IU 

CHERRY PO JJ\~X-: 

Glotrac Tracking, S-M/IU 

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

\I 

.. 
I 

\ 

• 



4 

WALLOPS ISIAND: 

C-Band tracking, S-IVB/IU 

I<NO: 

VHF TM, CSM 
VHF and HF voice remoting, CSM 

MSFN Support Requirements: (Ships and Aircraft) 

CSQ and RKV: 

UBF/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 'JM, S-IVB/IU and CSM 
UHIJ'/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 'IM, S-IVB/IU and CSM 
UHF/DCS Command, S-IVB/IU or CSM 
Flight Control Consoles 

APOLLO PECULIAR INSTRUMENTATION AIRCRAFT: 
for orbit and reentry coverage.) 

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

(Two or three required 



I.oc:: '.:-i 07\ 

S-~B 
~-Ii 
s-.,. :i _.., 
C-'''t":1 
~ _.., 

s-:::v3·:.· 
s-:.v:·:. 
s-::V3 

...... ····:~· 

-"-' '• 

IU 

IU 

cs:,.:·:.­
cs:,:-:, 

CSX* 

·:.- Will 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 

~{i:1t 't"' 

2L,0. 2 
2.56.2 
960 

2~-6 . 3 
232.9 

250.7 
255.l 

5765 
S?, , 

- ~0 

7960-7952 
5001 

296.8 

10.006 

237.S 
5765 

2287.5 

257.3 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

S90 
450 

450 

L,50 
5690 
SJ.t:-8 
7892-7884 
5061 

296.8 

10.006 
L;.50 

5690 

2106.4 

Sy::item 

M/~~,r 
l'C~·!/F~! 
ODO:!_J 

GS-1 
C::?-l 

Corr.ra.:nd Destruct 

FM/?X CF-2 
PC}:VFi-1 CP-1 
Co;-i-:.-nar.d Destruct 

FA/r-11 DF-1 
PCX/ 7M DP-1 

Updsta 
C-3~~d Radar 
HIST:½'1 

AZUSA 

Voice Transmit/ 
Receive 

HF ~ransmit /Receive 
Upd.:ta 
PCM/T!?:1 
C-:3and Rad'ar 

U S:3 /PG'i:1 /P?{/FM 
o:- PCM/PM/FM 

Recorded PCM/FM 
Dullip 

De l~ft o~ i~ orbi~ 

Renrn-rks 

Only one of these 
will be carried. 

Different code thQn 
beacon on lsunch 
vehicle 

left ou in o:-bit depending upon mission of S-IVB/IU. 



t- TELEMETRY 
z GROUND L!,J 

~ SUPPORT USB: 
c.. - LEM :::, 
c:::s MISSION: PM or FM 

LLJ SA-205 (notboth) 

22B2.5 2282 .5 
Sheet 1 of 2 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 (a) 

MILA CIF (b) 

MILA USS 

GBI (b) 

z 
C GTI (a) 

t-
ct BOA (b) t-
en . 

CYI 

ANT (b) 

ASC 

CRO 

GUAM 

.. (a) L,m,ted to _exostong capability 
(b) Polarization Diversity required on VHF TM 

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

OFFICE OF MANNED SPACE FLIGHT 

-APOLLO PRO.GRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM TO BE SUPPORTED PCK/ PM/PM PCM/ FM 

PM 2! FM ON when 
SIMULTANEOUSLY 

LEM is OFF 
2287.5 2287 .5 

PM FM 2282 .5 2277. 5 PM +FM or PM + FM PCM 

4 

4 

1 1 1+0 0+1 4 

1 1 1+0 0+1 

4 

4 

l 1 l+0 0+l 4 

4 

1 1 1 + O Oi-\ 4 

l 1 l+0 0+l 4 

l 1 1+0 0+1 4 

l I l+0 0+I 4 

MARCH 23, 1965 

REAL TIME 
VHF _; 

PCM/ FM, PAM/ FM/ FM MAXIMUM 

FM/FM, SSB/ FM NUMBER OF 

CHANNELS 

PAM/ 
FM SSB CB PCM FM 

FM 

3 4 2 

3 0 0 

3 4 2 

l 0 

s 3 0 

2 2 0 

2 3 0 

2 2 0 

2 2 0 

2 2 0 

2 2 0 

2 2 0 



t- TELEMETRY 
z GROUND lAJ 
C: SUPPORT USB: C-
Q.. -=> MISSION: 

LEM 
cs PM or FM 

L&J SA-205 (notboth) 

2282 .5 2282 .5 
Sheet 2 of 2 PM FM 

~ =-
HAW 

GYM 

CORPUS CHRISTI 
TEXAS 

PRETORIA (a) 

CANTON ISLAND (a) 

z 
C MALAGASY (a) -t-
ex: KANO (a) 
t-
en . 

INSERTION SHIP 

INJECTION SHIPS(2) 

CSQ & RKV (a) 

INSTRUMENTATION 
AIRCRAFT 

(a) limited to existing capabilities 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washing ton 25 , D. C. 

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/FM TO BE SUPPORTED 

PM £r FM ON when 
StMULTANEOUSLY 

2287.5 2287.5 
LEM isQEf 

PM FM 2282 .5 2277.5 PM+ FM or PM+FM PCM 

l l 1+0 0+1 4 

l 1 l+0 0+1 4 

1 1 1+0 0+1 4 

./ 
2 

2 

I 2 

2 

l 1 1 +0 0+1 4 

1 l l+0 0+1 4 

4 

l 1 l +0 0+l 4 

. MARCH 23, 1965-

REAL TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/FM NUMBER OF 

CHANNELS 

PAM/ 
FM FM SSB CB PCM FM 

·-
2 2 0 

2 2 0 

2 2 0 

0 0 0 

0 0 0 

0 0 0 

0 0 0 

2 2 0 

2 1 0 

2 1 0 

2 0 0 



. . . 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D.C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

K~C.Jilii".HEi\""I' S FOR HSi:N SUP!'ORT 
March 31, 1965 

Ki ssion: SA - 206 
LEM (Ne CSM) 

Lm-; D;:;v~loprnent (ur.manned launch) 

D~monstrate LE}:/G::o~nd Systems performance for ehtcneed mission. 

L~unc~ 72 Jcgrc2s A=irnuth; Inject into 105 n .m. circular orbit. 
l\O ;:(:.COV~"..-J • 

KENl\1ED'!: 

USB cvalu~:io& station, LEM 
· i .. ~ILP4 C- 3~ . .-::~ -~ ::-~c!(i ng, LEi"1 
?AF:S C-Jz:::d t :.:-acki.1:;, S- IVE/IU 
A~us a tr~cking~, S-!VB/IU . 
,nl~ = · - ·-, - S -vu/IU & ~ - .,,, Vi 1~ l.i.."..1. , L t.: !.·i, -.!. i,_, ~-.i.b 

U!~F /uCS Ccrnmand, S-IVB/IU > LEH 
ODOP T::acking, S-IB 
VHF voice, LE.1 ( record only) 

C-Ba::c :'::acking~ LEN or S-IVB/IU 
V:ff ~~,~~ ::...:::~-: ai:iC: S-IV?,/IU .and . S-IB 
uHF /DCS Cc:r.rr.ar:d, LEE 
VI-:F voice, LB·f (:.:-ecord only) 

C- :::::a:-:~ ·;: ,:-acl<i :-:.~ ~ Lm-f a:;: S- 'i..VB/:U 
V:-!F T.·1, CS;..: .:,r:d. S- IVB/IU 
", .. .., / ""'S c ' --~-, s -vB/TU u; .• • ;.J\.... c;.·i:..na::c, .L..:. ... \1 o= -l. ... 

uS3 Evaluc.;.t::. c:: sta::::.0r-., LEM 
V.-I? voice, L2H ( :.eco:;:-d only) 
c:ot~ac*, S-IV3/:u 

ATI?ACEMENT ( 6) 



., ..... . ,. 

.... , 'r~· ,, 
~. ' - ... • 

CRO : 

1'ffi'l'IONAL AERONAU'r.LG::i A1W ~.l.'.1-H.,.1:, ~uvu1Uo'J:.M..1.J.u!~ 
Washington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

C- E3~d Trac~~nc, ~E~ or S-IV3/IU' 
V::: '~·i , 1::::-;, S-"i.V-Z /T..U 
G::? / 'JCS Cc::-.:::·.-,d, i.,'S:1 o= S-IV'J/IU · 
Glo~~~c*, S-:V~/IU 
v:;: Vo :cc, LE~ (=cco=d only) 

. V:'.? T,·!, LE'i·; & SIVE/IU 
u::::.~/DCS Co:i·~~ c·.,c, .:...i..:::•:, '.3-lVil/IU 
Gl0~r2.c*, s-:VJ/IU 
vr::- Vo::.cc, :.:.::::-1 ( :..-c.::ord o.1ly) 

C-3and t:::cc:.~::.:13, LE:•! or S-"lV3/IU 
VH:? Tl-i , LE!·~ .c·.1d. S- IVB/IU 
n1i ·;;,/DC" t'c··• .. -,~ .. ~d T mi .,.~,d S TVB U a..i. .;, - . ,.,,u,...... ' ....ti:..L'"' <••• - • 

Vi":~.,. Voice, L:21-i (record only) 
Flight Con~rol Consoles 

0S3 zto.tion cv.;.l~~~~io-:i, LE}-~ 
C-22.·,,d t :.:.cc king, L~M 2.nd S-"::.V3/IU 
v.-·~ ~·, • ~u d S ~·v·::, ;-,­~~ L~, L~ri an -L ~ iu 
v:-;:? voice, 1m,1 (racor<l o..ly) 
~l~~ht co~trol co~soles 

C- 3~:-:d t rc:.cl<i ng, Lfil1l 
Vii:: ::-: , ~EM 
VH? Voice, LE!·i (r-ecol"d only) 

C- 1.7, ;;.·.-;<i T::-ac:(:. ·ng , S-IVi3/:iU or LEH 
V:l? '.:\ ~, S-IVBr;..U, LS•i 
Vi!? /":,CS Co:ra,.:1·,1d, S- IV~"i/ :'J anC: i..El1 
V..-{i voice , L2~-~ (i0co"·d o·:.ly) 
?lig~t Cont::-ol Co~so:c~ 

USE 2v~luat:2.c-:: s'Cz.tio~!I :-'2•: 

, ,.., .<: ; 
v,;; ~ .. ow:., 'c;ut not both. 

') .. . 



•. ··· ... 

CANTON ISLAND: 

VHF TM, CSM 
VHF and HF voice, CSM 

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 

USB Evaluation s.tation, 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, ~EXAS: 

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 

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

EGLIN : 

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

. VALKARIA*, ELEUTHERA*: 

Mistram tracking, S-IVB/IU 

CHERRY POINT*: . 

Glotrac, S-IVB/IU 

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

3 



. 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 

4 • 



. . 
NATIONAL AERONAUTICS AND SPAUE ADMINISTRA'.l.'.1.Ul~ 

Washingto~, D.C. 
OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGP.AM 

5. 

~ii'~STRUriENTATION AIRCRAFT (APOLLO) FOR EVALUATION: (as ava ilable) 

. VHF 'fM, Lp{ and s-IVB/IU 
Vi.ir Voice, LE."'1 
USB TM 1 LEM 



S-13 

i:::>-.J.. ...J 

S-IV"?,·:: 
S-IVB·:: 
S- IV";:, 

:.:'J•;, 
:u-;..• 
ILi'"* 

IU 

1U 

LEM* 

.NATIONAL AERONAUI'ICS AND SPAt;~ AUVllNlo'l'.til-U.J..U!~ 

• Washington, D. c. 
OlrFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

·sATuR:."l - IB PROGRAM 

Vehicle Frequency 'Assigr-.mcnt for Mission SA-206 

Frequency 

240.2 
256.2 
%0 

246.3 
232.9 

250.7 
255.1 

5765 

"'J',. 0-.1.0 

7960-7952 
5001 

241.5 
257. 3 
247.3 
237.S 
230.9 

5755 

296.8 

2282.5 
259.7 

279.o 

Rec. 

890 
450 

450 

450 
5690 

8:48 
7392-7684 
5061 

5690 
450 
296.3 

2101.8 
259.7 

279.0 

Sy1:1tcm 

FH/FM GF-1 
PCM/FM GP-1 
ODOP 
Command Dest~ct 

FM/FM CF-2 
PCM/FM CP-1 
Command Destruct 

DF-1 
DP-1 

FM/FM 
PO-i/FM 
Updata 
C-Band Radar 

MISTRAM l 
AZUSA 5 
PAM/FM/FM 
PAJ.'1/FM/FM 
PAf1/FM/FM 
PCM/FM 
Constant Bandwidth 
System (FM/FM) · 
C-Band Radar 
Updata 
Voice Transmit/ 
Receive 

Remarks 

Different Cotle than 
beacon on spacecraft. 
Only one of these will 

· be carried. 

·, USB - PC:.1/PM/PM or PCM/PM/,F11 
Voice Transrait BacR-·w111 · be transmitted to 
up (LEM to CSM) g4ound as a test 
Biomed and Voice 
Receive 
Voice Transmit (lnter­

·csM-LEM) 

·:.: Hi!i ba left on in orbit 
~* M~y be left on in orbit depending upon mission of S-IVB/IU. 



I- TELEMETRY 
z GROUND LI.I 
21 SUPPORT USB: 
"-- LEM :::, 
Cl MISSION: PM or FM 

LI.I SA-2O6 (notboth) 

2282.5 2282.5 
Sheet 1 of 2 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 

MILA CIF (b) 

MILA USB 1 1 

GBI (b) 

z 
0 GTI (a) -I-
cc BOA (b) 1 1 I-
Cl) 

ANT (b) 1 1 . 

CYI 

ASC 1 1 

CRO 1 1 

GUAM 1 1 

(a) limited lo e,cisling capabilities 
(b) Polarization Diversity required on VHF TM 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/PM ccs MAXIMUM NUMBER or 
PCM/PM/FM OF S-BAND LINKS 

CSM PCK/PM/PM TO BE SUPPORTED PCM/FM 
SIMULTANEOUSLY 

PM.2r FM ON when 

2287.5 2287.5 
LEM isQEf . 

PM FM 2282.5 2277 .5 PM+FM or PM+FM PCM 

4 

4 

4 

1+0 0+1 

4 

3 

1+0 0+1 3 

1+0 0+1 3 

3 

1+0 0+1 3 

1+0 0+1 3 

1+0 0+1 3 

MARCH 23, 1965 
. 

REAL .TIME · 
VHF . 

PCWf M, PAM/FM/FM MAXIMUM 

FM/FM, SSB/FM 
NUMBER OF 
CHANNELS 

CONSTANT BANDWIDTH 

PAM/ 
FM FM SSB CB PCM FM 

3 3. 1 4 2 

3 3 1 

3 3 \ 1 ~ 2 
' 

1 0 

3 3 1 3 0 

3 2 1 2 0 

3 2 1 3 0 

3 2 1 2 0 

3 2 1 2 0 

3 2 1 2 0 

3 2 1 2 0 

3 2 1 2 0 



I- TELEMETRY 
z: GROUND L!,J 

~ SUPPORT USB: 
D--:::, MISSION: 

LEM 
c:J PM or FM 

{not both) 
LLJ SA-206 2282 . 5 2282 .5 

Sheet 2 of 2 

HAW 

GYM 

TEX 

PRETORIA (a) 

CANTON ISLAND (a) 

z 
c:::, MALAGASY (a) -I-
< KNO (a) I-
en 

INSERTION SHIP 

NO.1 & NO.2 
INJECTION SHIP 

CSQ & RKV {a) 

-

REENTRY SHIPS { c) 

.. . . . . (a) L,m,ted to ex 1st mg capabol oty 
(c) If available 

PM FM 

1 1 

1 1 

1 1 

. 

1 1 

1 1 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRA M 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF 5-BAND LINKS 

CSM PCK/ PM/PM PCM/FM TO BE SUPPORTED 

PM and FM Q!::!.when 
SIMULTANEOUSLY . 

LEM isOFF 
2287.5 2272 .5 

PM FM 2282 . 5 2277.5 
PM+FM or PM+FM PCM 

1+0 0+1 J 

1+0 0+1 3 

1+0 0+1 J 

1 

1 

3 

J 

3 

1+0 0+1 3 

3 

1+0 0+1 3 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PAM/FM/ FM MAXIMUM 

FM/FM, SSB/ FM 
NUMBER OF 

CHANNELS 

'PAM/ 
FM 

FM SSB CB PCM FM 

J 2 1 2 0 

J 2 1 2 0 

J 2 1 2 0 

3 1 0 

J 1 0 

J 2 1 0 

J 2 1 0 

3 2 1 2 0 

3 2 1 2 0 

J 2 1 2 0 

3 2 1 2 0 



,... NATIONAL AERONAUTICS AND SPACE ADMINISTRATIONS 
Washington, D. C. 

OFFICE OF MANNmD SPACE FLIGHT 
APOLLO PROGRAM 

REQUIREMENTS FOR MSFN SUPPORT 
March 31, 1965 

· foturn - IB Program Mission: SA-2O7 
CSM & LEM 
101 112 

First M,.nned CSM/LBM FliGht. Open-ended after 3 days 

_QqJ.£_ctives: 

Evnluate Man/System Interfaces and Manned LEM separation & operations. 

Demonstrate Crew/CSM/LEM Ground Systems performance for extended mission. . " 

,CSM Block II subsystem verification. 

S-ZV?,/ro chec.kout in orbit. 

Lnunch 72 Degrees Azimuth; Inject into 104 n.m. circular orbit. 
Water Landing. 

?1:SY!i Support Requirements: ( Ground Stations) 

CAPE KENNEDY: 

C-BI: 

ANT: 

USB ·Station .CSM & LEM 
MILA C-Band tracking, CSM or LEM 
PAFB C-Band tracking, S-IVB/IU 
Azusa tracking-N, S-IVB/ro 
VHF TM, C_SM, LEM, S-IVB/IU & S-IB 
UHF/DCS Command, LEM, or S-IVB/IU 
ODOP Tracking, S-IB 
VHF and _HF Voice, CSM & LEM 

USB Station, CSM (under consideration) 
C-Band , tracking; CSM or S-IVB/IU . 
Vi!F TM, CS1•i: 1 LEM, s-rm/IU and S-IB 
UHF /ncs Co:r..r:iand, LEM . 
VHF Voice, CSM & LEM . . 

C-Band tracking, CSM or S-IVB/IU .. or. LEM 
VHF TM, CSM, LEM, and S-IVB/DJ . 
~UHF/DCS Com...and, S-IVB/IU or LEM 
USB station, CSM or LEM 
VHF and HF Voic~, CSM and LEM 
Glotrac*, S-IV3/IU . 

* )l:i~her Azusa .9! Yis·~ram will be flo'Wl'l, but not both. 

Atta.chm~n+. (7, · 

\ 



BD:\ : 

CRO : 

NA'rIONAL Af;.KUN.AU'l'lCS AND b.t'AL;.c, Al.lMllU0·1·ml'.LUJ.~ 
Wa shington, D. C. 

'OFFI CE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 2 

C- 3::no. Trnckinc;, CSM or 8 -IVB/IU or LEM 
V: u? T.•1, CSM, IE·1 ::r:d S- IV13/ IU 
~-;-g /ocs Com,71D.nd., w-r1 or S-IV13/IU 
Glot:ro.c•:-:•, S-IVB/ IU 
V1-lF Voice, CSM · 

USD s~n~ion, CSM or IB~ 
C-Bnnd trn.ckinc;, CSM and S- IV13/IU or LEM 
VI·::? T.1;, CSM; S-IV3/ IU a::i.d LEM 
u-:ui'/DCS Cor,;.mnd., S- TVB/IU or LEM 
Glotrac•::-, S-I\r.3/IU 
VHF and HF Voice, CSM & LEM 

USB station, CS?-1 or LEM 
C-Band t:ro.ckini:;, CSM or S-TVB/DJ or LEM 
VHF 'IM, CSM, 8-IV:S/ IU and LEM 
UHF/DCS Connnand, S- I VB/IU or .LEM 
VHF' and HF Voi ce , CSM & LEM 
Fiight Control Consoles 

USB station, CSM & LEM 
C-Band tracking, S- I VB/IU and LEM 
V:iF 'EvI, S-IVB/J.U, LEM & CSl-..1 
Virif voice, CSM & LEM · 
:.'light Control Consoles 

C-Band tracking, .CSM 
VEF TM, Cl'-1 & W-1 
VHJ:' and EF Voice , CSM & LEM & S-IVB/IU 

VEF T.,1 , CSM & LEM & S-TVB/IU 
VHF ar-.d HF voice 

C- Bur.d trackin5 , S- I\713/IU or CSM or LEM 
VHF TM, S-IVB/Il.i, CSM, AND LEM . 
:UI-IF/ncs Co;TJi:and, S- IVB/IU or LEM 
VHF anc': HF Voice , CS?1 & LE.'¾ 
Fligl-it Co::s·crol Consol e s 
USB Sta-~io::.; cmr. & Ll:vl 



. . .. 
NATIONAL AERONAUTICS AND SPACE ADMINISTRA'l'ION 

Washington, D. C • 
e'FFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

CANTON IS Lt.ND: 

Fi.AW: -

GYM: -

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

C-Band tracking, CSM or S-IVB/IU or LEM 
VHF TM, CSM, s-IVB/IU and LEM. ' ' 
tnIF/DCS Command, S-IVB/IU or LEM 
v1!Ji' nnd Ill-' Voice, CSM & LEM 
USB station, CSM & LEM 

USB Station, CSM or LEM . 
VHF TM, CSM, S-IVB/IU and LEM · 
VHF and HF Voice, CSM & LEM 
Flight Control Consoles 

PT. ARGUELLO : 

c-'Band tracking, CSM or S-IVB/IU or ·LEM 
VHF and HF Voice, CSM & LEM 

CORPUS CHRISTI, TEXAS: . 
VHF 'll-1, CSM, . S-IVB/IU and LEM . 
UJJF/DCS Command, S-IVB/IU or LEM 
VHF and HF Voice, CSM & LEM 
USB station, CSM or LEM . 

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

EGLIN: 

C-Band tracking, CSM or s-m/ro or LEM 

· VALKARIA*, ELEUTHERA: 

Mistram Tracking, S-M/IU 

CHERRY POINT:* 

·. Glotrac, S-M/IU 

WALLOPS ISL/\;rD: 

KNO: . -
C•Band Tracking, S-IVB/IU 

VHF . and HF Voice, CSM . 
VHF™, CM 

4lt!..f+_1,,,.::..,. A.,.,,~111"'11 . A._. U.fll!"l-1-"""----- _...,.,., . ,..__ ~., ____ '- -- .L ___ ..L . --•• 

3 



.. 

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 trac~ing, 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 

4. 

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 



NATIONAL AERONAUTICS AND SPACE ADMINISTPATION .. .• Washington, D. C • 

. ' - OFFICE OF MANNED SPACE FLIGHT 
SA-207 , 

Frequency 
MHz Vehicle 

location Xmtr. Rec. System Remarks 

s-:..:J 2~0 
S-IB 256.2 
S-IB 96o 
S- IB 

f;. DT.i3 -it 2i~6. 3 
S-IVB * 232.9 
s-rv:s 

·ro * 
IU * 

· IU ** 

IU 

IU 

CSM * 
cs * 

CS>! * 
CSM * 
CSM *: 
CSM * 
CSM * 
CSM 

LEM -l<· 

LEM .;;, 

LEM* 
LEM * 
LEM (ll 
LEM (1 
LEM (1 
LEM* 
LEM (1) 
LEM (1) 

250.7 
255· •. 1: 

5765 

8216 
796o-7952 
5001 

10.006 

259.7 

279.0 
2287.5 
2272.5 
5765.0 
296.8 
228.2 

230.9 
237.8 
247.3 
241.5 
259.7 
279.0 
296.8 

2282. 5 · 
5765.0 

•li- Will be left on in orbit 

FM/FM GF•l 
PCM/FM GP-1 
ODOP 
Commond Destruct 

FM/FM CF-2 
PCM/I•'M CP-l 
·Command Destruct 

FM/FM . DF-1 
PCM/FM DP-1 
C-Band :Radar Will use a different 

code than beacons on 
spacecraft. 

8148 ' MISTMM Only one of these 
will be carried 7892-7884 

5061 AZUSA 

10.006 

259.7 

279.0 
2106.4· 

5690 
296.8 

259.7 
279·.o 
296.8 
450 

2101.8 
5690 

Recovery voice trans­
mit/receive 
Biomed, voice and LEM 
data receive, Voice 
Transmit 
Voice Transmit/Receive 
USB (PCM/PM/PM 
·S-Band Transmit (PCM/PM/FM) 
C-Band Radar 
Voice Transmit/Receive 
PAM/FM/FM . . . 

Constant Bandwidth System. 
PCM/FM . 
PAM/FM/FM 
PAM/FM/FM 
Same as on CSM 
Same as on CSM 
Voice Transmit/Receive . 
Updata · 
USB (PCM/PM/PM or PCM/PM/~ 
C-Band Radar 

** May be left on in orbit dependil ,e upon mission of S-'I'IB/IO 
(1) :Will only be turned on after C[-r.;.LEM separation · , 

' ; 

-•···· . .. 



t- TELEMETRY 
z GROUND I.LI 
~ SUPPORT USB: 
c.. - LEM => 
c:J MISSION: PM or FM 

(not-both) 
LI.I SA-2 0 7 2282 . 5 2282 .5 

Sheet 1 of 2 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 (o) 

MILA CIF (b) l l 

MILA USB ** 1 1 

GBI (b) • I l 

~ 
0 GTI (a) -t-c::c BDA (b) * 1 1 t-
Cl) 

ANT (b) * l l . 

CYI • I I 

ASC •• 1 1 

GRO •• 1 1 

GUAM** 1 1 

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

• Single USB Capability 
•• Dual USB Capability 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 
·. 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LIN KS 

CSM PCK/PM/PM TO BE SUPPORTED PCM/FM 
SIMULTANEOUSLY 

PM and FM ON when 

2287.5 2272 .5 
LEM isQEf . 

PM FM 2282 .5 2277.5 PM+ FM or PM+ FM PCM 

4 

4 

1 1 1+2 2+1 4 

1 1 1 +2 2+1 

1 I 0+2 2+0 4 

3 

1 1 0+2 2+0 3 

l l 0+2 2+0 3 

I I 0+2 2+0 3 

I 1 1+2 2+1 3 

l 1 1+2 2+1 3 

l l 1+2 2+1 3 

./ 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PANI/FM/FM MAXIMUM 

FM/FM, SSB/ FM NUMBE R OF 

CHANNE LS 
CONSTANT BANDWIDTH 

PAM/ 
FM SSB CB PCM FM 

FM 

3 3 . l 4 2 

3 3 I 

3 3 1 4 2 

2 

3 3 1 3 0 

3 2 1 2 0 

3 2 1 3 0 

3 2 I 2 0 

3 2 I 2 0 

3 2 1 2 0 

3 2 1 2 0 

3 2 1 2 0 



. -

t- TELEMETRY 
z GROUND LIJ 
~ SUPPORT USB: 
C--::::> LEM 
Cl MISSION: PM 2! FM 

LY 
(not both) SA-207 2282.5 2282.5 

Sheet 2 of 2 

HAW** 

GYM* 

TEX* 

PRETORIA (o) 

MALAGASY (a) 

~ 
C KANO (o) & CTN (o) -I-
C't GOLDSTONE (c) 0 

t-
V) 

CANBERRA ( c) ** 

REENTRY SHIP ( c) • 

INSERTION SHIP** 

NO. 1 AND NO. 2 
INJECTION SHIP** 

INJECTION 
AIRCRAFT (3) (o) 

(a) 
(c) 

. . . . . . L,m,ted to exo,tong capobol ,ty 
If available 

• 
•• 

Single USB capability 
Dual USB capability 

PM FM 

1 1 

1 1 

1 1 

1 1 

1 1 

1 1 

1 I 

1 1 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/ FM TO BE SUPPORTED 
SIMULTANEOUSLY 

PM and FM ON when 

2287.5 2272 .5 
LEM i,OFF 

PM+ FM 
PM FM 2282.5 2277 .5 

or PM+ FM PCM 

1 1 1 +2 2+1 3 

1 I 0+2 2+0 3 

1 1 0+2 2+0 3 

3 

3 

3 

1 1 1 +2 2+1 

1 1 1+2 2+1 

1 1 0+2 2+0 3 
./ 

1 1 1+2 2+1 3 

1 1 1+2 2+1 3 

0+2 2+0 ' 3 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PAM/ FM/FM MAXIMUM 

FM/FM, SSB/ FM 
NUMBER OF 

CHANNELS 
CONSTANT BANDWIDTH 

PAM/ 
FM 

FM SSB CB PCM FM 

3 2 I 2 

3 2 1 2 

3 2 1 2 

3 2 1 

3 2 1 

3 2 1 

2 

2 

3 2 1 2 

3 2 1 3 

3 2 1 3 

3 2 1 



REQUIREMENTS FOR MSFN SUPPORT 

Saturn V Program Missions: SA- 50 1 

Ob je·ctives: 

(CSM·· Ol 1)_ 
(LEM FTA #1) 

SA 502 
(CSM-020) 
(LEM FTA 112) 

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. 
s-iVB second burn inserts CSM into 12,000 n .m. apogee ellipse . 
Acceleration to full reentry speed to simulat e lunar return is then 
achieved on the return leg by SPS burns. 

· Water landing. 

MSFN Support Requirements: (Ground Stations) 

· CAPE KENNEDY: 

Qg: 

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 

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 .2.I Mistram will be flown, but not both. 



• I 

NATIONAL AERONAUTICS AND SPACE AIMINISTRATION 
Washington, D. C. 

OFFICE OF If.tAJ.1NED SPACE FLIGHT 
APOLLO PROGRAM 

C-'3:.r.c. t~.::ckin3, CSl'-f c::- S-IV'3/IU 
v::.-..~ TX, cs:•l s-:VB/IU, s-::i.: ~n<l 7:.A 
t;!-:7 /'JCS Co ... -:-.a,--.d, C~~;: 
V}i::' vcicc, CS~1 
Clot.:-ac')'(, s.-:v11/IU 

c-na;.-.4 \:~~: : ~ ~\. l. : ,: :, .• ~ ~-;'!',: u•,--.,1 :~•tV~~/T.'l1 

V··-::- ...,.., _..,,..,; _. c-··v··-. / ·.-•: s-··· ·· ::·,·.·,: :..":'A n. •~· .. , v,j,:., .J ..:. ..) ,;,.u, •• _ - ..... 
•··-..... /·· CS C d cc:·.1. u .-~.· • ., er,..,-;.=.:--, , ..,. • 
Vl{? ~~cl HF voice.,. -CS~~ 
usn ~valuation station, CSY. and S·IVB/IU 
Glotrac*, S·IVE/lU 

v::.i ::-:, csx, s-:vz/:u :.."'.-=i 
UHF/DCS Cc~.:..and, CSY. 
VR? and HF voice, CSM 
Flight Cont~ol- Consoles 

C-Ean<l tracking, CS½ 
Vl~F TM, cs~. s-IVE/:u ~nG 7lA 
VRF ond RF voice ~emo~~~~, CSX 

V:-.rF T}!, CSM, s-:VB/IU a •• d 'nA 
VHF and RF voice, CSX 

USE cv.-11.;.:.tion st~t:.o:, , CSM :.n<l S·IVB/IU 
."-':<:,:,·• ~ t-~~c1' " "'"' ccv ~-· " ._, _•,v ··, J·.1..·u - "-'-••-.,. -'"c. ,,..,_.,,OJ t..16.! c.,,\... V ~- ,i,J 

VF.."1 TX, CSX, s-IVE/IU, a~.,; ~.~A-,\ 
Vh'!_."' ;.~G RF voice, CS~{ 
'Flight Co.,trol Conso 1.:. .. 

C-3~n~ tr~cking, CSX 0 :· s -rv2/:u 
v:-:? 7::~, CS~f, s-:VB/IU :.:::(: :;-:1~. 
u:~~ /DCS Co:.~-:i~:--.G) cs:-~ 
VHF and :-:-::.~ voic\'.; 1 CSYi 

Fligh~ Co n~~ol Co~sc l ~c 

but i,o-:: both. · · 



CANBERRA: 

USB evaluation station, CSM 

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 

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 

USB evaluation station, CSM and S-IVB/IU 
VHF TM, CSM, S-IVB/IU and FTA 
VHF and RF voice, CSM 
Flight Control Consoles 

PT , ARGUELLO : 

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

3 



VERO BEACH, NEW SMYRNA1 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 

VHF TM, CSM 
VHF and HF voice remoting, CSM 

MSFN ' Support Requirements: (Ships and Aircraft) 

CS.Q and RKV: 

UHF/DCS Conunand, 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 Conunand, CSM 
VHF and HF voice, CSM 
Flight control consoles 

4 

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 Conunand, CSM 
Flight Control Consoles 

REENTRY SHIPS (2): 

USB station 
C-Band tracking 
VHF TM 
VHF and HF voice 

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



.. NATIONAL AERONAUTICS AND SPACE -AIMCNISTRATION 
Washington, D. C. 

OFF'.[CE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

5 

APOLLO PECULIAR INSTRUMENTATION AIRCRAFT: (Two ~r Three required 
for ~rbit, injection, and reentry coverage.) 

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



. . . . 

Vehicle 
Location 

s-rc 
S-IC 
s-rc 
s-:i:c 
S·IC 
S-IC 
S-IC 
S-IC 

S-II 
S-II 
S-II 
S-II 
S-II 
S-II 
S·II 

S·IVB* 
S·IVB* 
S•IV'll.* -

. ·' 
S -IV .c, ·--:--· 

S•IV'B* 
S·IVB 

IU* 
IU* 
IU 
IU* 

NATIONAL AERONAUTICS AND SPACE ADMINISTRA'l'lON 
Washington, D. C • 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

SA 501 and 502 

Frequency 
MHz 

Xmtr Rec. 

231.9 
252.4 
240.2 
235.0 
256.0 
244.3 
960 890 

450 

- - I --·· 
241.5 
234.0 
229.9 

·248.6 
227.2 
236.2 

450 

258.5 
253.8 
246.3 
226.2 
232.9 

450 

250.7 
245.3 
259.7 
255.1 

System 

PA.i.V./PM/VM. AF-3 
?J,J:1/Fr!./FN AF-2 
Pf...,'-i/?M/VM. AF-1 
SS/fH AS•l , 

· SS/FM AS-2 
PCM/Ii'M AP·l 
ODOP 
Command Destruct 

PPJl'i./VM./FM BF-1 
PA.V./YM./FM BF-2 
PAJ..1/FM/F'M. BF-3 
PCM/FM BP-1 
SS/FM BS-1 
SS/FM .. BS-2 
Command Destruct 

PA11/FM/FM. CF·l 
-Pl0r/YM./FM CF-3 
?I.J·1/FM/FM CF-2 
SS/FM cs-1 
PCM/FM CP•l 

· Com."liand Destruct 

PluV./FM/FM D'F·l 
PA.J.V./FM/FM. DF-2 
SS/FM DS·l 
PCM/FM DP•l 

Remarks 

AF-3, AF•l and AS•l are 
on a common antenn~ 
system. AF-2, AS-2 and 
AP·l ara on a com."lion 
antenna system. 

r 

BF·l, BR-2 and BS·l are 
on a common antenna 
system. · BF·3, BS-2 and 
BP·l are on a common 
antenna system. 

CF·l and CF-3 are on a 
common antenna. CF-2, 
CS·l, and CP·l are on a 
common_ antenna system. 

All telemetry is on the 
same antenna system, 

IU* ' 2277.5 PCM/FM DP-2 Parallel system to DP•l 
Command and c·ommunication 
System 

IU* 2282.5 2101.8 

IU 5765 5690 

IU 8216 8148 
7960-7952 7892-7884 

IU 5001 5061 

* Systems left on in orbit. 

CCS/PCM/PM/FM 

C-Band Radar 

;{ISTRAM 

.\ZUSA 

) 
) 
) 

Different Code than . 
beacon on s.c. 
Only one oi these will 
'be carried. 



• t I .. 

CSX* 296.8 

CSX* 
CSX* 5765 
CSX* 228.7. 5 

CS~* 10. 006 

O;.;H :.~o,:l 

FTA'k 257 .3 . 
F'£A* 247.3 
CSX* 237 .8· 
FTA* 230 .• 9 

NATIONAL AERONAUTICS AND SPACE ADMINISTF.ATION 
.. Washington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

,296.8 Voice Tr.:i.n~mit/ 
Receive 

450 Upd.ita 
5690 C-Band Radar 
2106.4 USB/PCM/PM/PM or 

PCi·i/?11/FM 
10.006 nF Trnnsmit/ 

Receive 
PAl-l/VM/li''t4 

Constant Bandwidth 
P AJ.'1/FM/FM 
PCM/FM 
Constant Bandwidth 

* Systems left on in orbit. 

2 



I- TELEMETRY 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
z GROUND POSSIBLE SOURCE ACTUAL REQUIREMENT 

L&J PCM/PM/PM 
~ SUPPORT USB: 01" 

~,. PCM/PM/FM - MISSION: ::, LEM CSM 
CJ SA-501 PM o,- FM 

(not-both) PM2!"FM 
L.1.1 SA-502 2282.5 2282.5 2287.5 2287.5 

Sheet 1 of 3 PM FM PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 (a) 

MILA CIF (b) I I 

MILA USB •• 1 1 

GBI (b) • 

2 
0 GTI (o) -I-
< BDA (b) • I 1 I-
Cl') 

ANT (b) • - 1 1 

CYI • I 1 

ASC •• 1 1 

CRO •• 1 1 

GUAM•• 1 1 

.. . .. 
L,m,ted to existing copab,l,ties (a) 

(b) 
• 

•• 

Polarization Diversity required on VI-I' /TM 
Single USB capability 
Dual USB capability 

ccs MAXIMUM NUMBER 
OF S-BAND LINKS 

PCK/PM/PM PCM/FM TO BE SUPPORTED 
SIMULTANEOUSLY 

ON when 

UM isOFF 

2282.5 2277.5 
PM+FM or PM+ FM PCM 

5 

5 

1 1 2+1 1+2 5 
I 

1 1 2+1 1+2 

5 

I 4 

1 1 2+0 0+2 4 

1 1 2+0 0+2 4 

1 1 2+0 0+2 3 

1 1 2+1 1 +2 3 

1 1 2+1 1+2 3 

1 1 2+1 1+·2 3 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/FM 
NUMBER OF 

CHANNELS 
CONSTANT BANDWIDTH 

PAM/ 
FM SSB CB PCM FM 

FM 

13 6 2 4 0 

13 6 2 

13 6 2 4 0 

2 0 

13 6 2 3 0 

10 4 2 2 0 

10 4 2 3 0 

10 4 2 2 0 

7 2 2 0 

7 2 2 0 

7 2 2 0 

7 2 2 0 



.... TELEMETRY 
z GROUND LIJ 
~ SUPPORT USS : 
D.. - MISSION: :::, LEM 
c::::J SA-501 PM or FM 

(not-both) 
LIJ SA-502 2282.5 2282 .5 

Sheet 2 of 3 PM FM 

HAW** 

GYM• 

TEX• 

PRETORIA (o) 

KANO (a) 

z 
c::, MALAGASY (o) -.... 
c:x: GOLDSTONE ( c) ** .... 
en 

CANBERRA (c) ** . 

INSERTION 
SHIP (o) u 

NO. I AND NO. 2 ** 
INJECTION SHIP (o) 

NO. I AND NO. 2 • 
REENTRY SHIPS (o )( c) 

0 i it .. . . ( ) L m ed to exostong copabil,ty 
(c) If available 
• Single USS capability 

** Oval USS capability 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO .PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/FM TO BE SUPPORTED 
SIM ULT ANEOUSL Y 

PM Qf FM ON when . 
2287.5 2287 . 5 

LEM isOFF 

PM FM 2282 .5 2277.5 
PM+ FM or PM+ FM PCM 

I I I I 2+1 1+2 3 

I I I I 0+2 2+0 3 

I I I I 0+2 2+0 3 

3 

3 

3 

I I 0+I l+0 

I I 0+I l+0 

I I I I 2+1 1+2 3 

I I I I 2+1 1+2 4 

I I l+0 0+I I 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/FM 
NUM BER OF 

CHANNELS 
CONSTANT BANDWIDTH 

PAM/ 
FM 

FM SSB CB PCM FM 

7 2 2 

7 2 2 

7 2 2 

7 2 

7 2 

7 2 

2 

2 

7 2 2 

10 4 2 

I I 



I- TELEMETRY 
z GROUND u.l 
~ SUPPORT US B: 
0-

MISSION: -::::, LEM 
c::s SA-501 PM or FM 

LL.I SA-502 
{not both) 

2282 .5 2282 .5 
Sheet 3 of 3 PM FM 

INJ ECTI O N 
AIRCRA FT ( 3 ) (a ) 

CSQ (a) 

RKV (a) 

z 
C -I-
< 
I- -
Cl') 

, 

.. . . . . . . (a) l1m1ted lo existing to existing copobol,ty 

NATIONAL AERO NAUTIC S AN D SPACE ADMINISTRATION 
Washi ng ton 25, D. C . 

OFFICE OF MANNED SPACE FLIG HT 

APOLLO PROGRA M 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs or MAXIMUM NUMBER 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/ FM TO BE SUPPORTED 

PM 2f FM ~ when 
StMULTANEOUSL Y 

LEM is Q.Ef 
2287 .5 2287.5 

PM FM 2282.5 PM + FM or PM +FM PCM 2277.5 

I I l 
' 

l 0+2 2+0 3 

3 

-· 
3 

I 

MARCH 23; 1965 

REAL TIME 
VHF 

PCM/ FM, PAM/FM/FM MAXIMUM 

FM/ FM, SSB/ FM 
NUMBER OF 

CHANNELS 
CONSTANT BANDWIDTH 

PAM/ FM SSB PCM 
FM CB FM 

5 2 

7 2 2 

7 2 2 



• .. NATIONAL' AERONAUTICS AND SPACE ADMINIS~RATION 
Washington , D. C . 

OhICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM March 31., .1965 

REQUIREMENTS FOR MSFN SUPPORl' 

Saturn V Program Mission SA-503 
CSM 102 . ·· _., 
LEM //'3 ·· 

Objectives: 

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

Nominal Pro5rrun 

launch Azimuth 72° 
100 N.M. earth parking orbit 
Transfer to higher orbit with plnne chanes using SPS, 
45° N.M. apogee. Separation between LEM & CSM culminating 
in CSM-LEM rendezvous and docking. 

Water landing (CM). 

MSFN Support Requirements: (Ground Stations) 
_,,,, · ,. . -~ 

CAPE KENNEDY: 

.USB station, CSM & LEM or S-rrB/rrJ 
MIIA c-Band tracking, CSM 

·. PAFB C-Band tracking, S-rvB/rrJ 
Azusa* tracking . 

, VHF TM; CSM, s-rro/ro, S-II, s-rc, and LEM 
UHF/DCS Command, LEM 

· 0DOP Tracking, S-IC 
VHF and HF voice, CSM 

USB station being considered for CSM 
C-Band tracking, CSM or S-IVB/IU 
VHF™, CSM, s-rro/ru, S-II, S-IC, and LEM 

' VHF Voice, CSM 
· IDfF /Des Command, LEM 

ANT: 

C-Band tracking, CSM or s~ivB/IU 
VHF 'lli, CSM, 8-rrB/IU & s-r'I and LEM , 
Uim./DCS Corranand, LEM 
USB station, CSM or LEM or S-I'IB/IU 
VHF and HF Voice, CSM 

. . 

Glotrac*, S-rrB/IU 
* Either Azusa· or Mis tram • ..tll be fl,.,..,.... b t n t b th W.L vnu, U O O • 

ATrACHMENT (9) 



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

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

GTI: 

C-Band trackinc; , CSM or S-IVB/ro 
VHF '.IM, CSM, 8-IVB/IU, S-II and LEM 
UHF/DCS Conunr.md, LEM . 
VHF Voice, CSM _ 
Glotroc*, S-IVD/XU 

BDA: 

C-Band tracldn~, CSM and S-IVB/IU 
VHF 'IM, CSM, S-IVB/IU, S-II and LEM 
UHF/DCS Command, LEM 
VHF and HF Voice, CSM 
USB station, CSM or LEM or S-IVB/IU 
Glotrac*, S-IVB/IU 

CYI: 

USB station, CSM or S-IVB/DJ or LEM 
C-Band tracking, CSM or S-IVB/ro : 
VHF 'IM, CSM, S-IVB/ro, and.LEM 
UHF/DCS Command, LEM 
VHF and. HF Voice, CSM 
Flight Control Consoles 

PRE: 

C-Band tracking, CSM 
VHF TM, CSM 
VHF and HF voice, 9SM 

-MALAGASY: 

VHF 'IM, CSM 
VHF and HF voice, CSM 

ASC: 

C-Band tracking, CSM and S-IVB/DJ 
VHF TM, CSM, S-IVB/IU and LEM 
USB station, CSM and S-IVB/IU or LEM 
VHF' and HF Voice, CSM 
Flight Control consoles 

CRO: -
' 

C-Band trackinB, CSM or S-IVB/IU 
VHF 'IM, CSM, S-IVB/IU and IJiM 
UHF/DCS Command, IB¾ 
VHF and HF Voice, CSM 
USB station, CSM and S-IVB/IU or LEM 
Filight Control Consoles 

* Either Mistram or Azusa 'Will be :flown, but not 'both. 

2 



· GUAM: 

USB station, CSM and S-IVB/IU or LEM 
VHF 'IM, CSM, S-IV13/IU and LEM 
VHF and HF Voice, CSM 

HAW: 

· C-Band tracking, CSM or S-IVB/IU 
VHF 'IM, CSM, S-IVB/ItT 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 'IM, CSM, S-IVB/ID, 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 'IM, CSM, S-IVB/IU and LEM 
UHF /DCS Command, LEM 
VHF and HF Voice, CSM 

VERO BEACH, NEW SMYRNA; EGLIN: 

VHF 'IM Signal Strength recording only. (Launch Vehicle) 

GOLDS'roNE, CANBERRA, MADRID: 

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

VALKARIA*, ELEUTHERA: 

Mistram Tracking, S-IVB/IU 

CHERRY POINT*: 

Glotrac Tracking, S-IVB/IU 

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

3 



NATIONAL AERONAUTICS AND SPACE ADMINIETRATION 
Washington , D. C. 

m11''rcE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

W/\LI..OPS ISIANT): 

C-Band Trncki.ni;, S~IVB/IU 

KNO: 

VHF™, CGM 
VHF and lfI-' V',:>ice rcmoting, CSM 

MSFN Support Hcquin.:mentr:; .: (Ships and Aircrat't) 

CSQ and RKV: 

UHF /ncs Connnand, L~ 
VHF TM, CSM., S-IVB/IU and LEM 
VHF ond lW Voice, CSM 

INJECTION SHIP: 

USB stot:l.on., CSH nnd S- IVB/IU or LEM 
C-Bnnd trcc)dnCT , S-IVB/IU or CSM 
VHF™, S-IVI3/IU, CSM, and LEM 
UHF/DCS Command , LEM 
Vl[}, and H}i' Voice , CSM 

4 

INSER~rION SHIPS: (Will be used for orbit and. reentry support)• . . . 
USB station, CSM and S-IVB/IU or LEM 
c-&nd TrackinB, s-rro/IU or CSM 
VHF™, S-IVB/IU, CSM and LEM 
U!IB/DCS C,0mrnand, LEM 

APOLLO PECULIAR INSTRUMENTATION AIRCAA.FT: (As available . for orbit and 
reentry covernge.) 

VJff TM, CSM, S-ITB/DJ and LEM 
USB and VHF Voice T/R, CSM 
HF voice T/R . 

REEJlrrRY SHIPS ( 2 L, · 

USB Station 
C-Band T;:-acldng 
VHF 'IM . 

VHF & HF Voice 



•. 
NA:11IONAL AEHUl~U'l'J:CS AND ti.l:'AC,l!; ADMDTISTRA'rIUN 

.,. 

VPH_,,le 
W1....i l,ion 

G-IC 
G-IC 
G-IC 
8-IC 
s-·rc 
s-:cc 
S-IC 
s-rc 

Xmtr. 

231.9 
252 .4 ) 

· 21~0.2 
235.0 
256.0 

· 2h4.3 
96o 

S-II .. -- --- 241. 5 

S-II 234.0 
S-II 229°9 
S-II 248.6 
S-II 227 ■ 2 
S-II · 236.2 
s-rr · 

* S-IVB 
* S-IVB 
* 8-IVB 

s-IVB 
* S- IVB 

S-IVB 

* IU 
* IU 

DJ 
* DJ 
*' DJ 

* DJ 

* IU. 

IU 

IU 

,258.5 
253.8 
246.3 
226.2 
232.9 

250.7 
245.3 
259.7 
255.1 

2277.5 

2282.5 

5765 

8216 
7969-7952 
5001 

Wa shington , D. ·c. · 
OFF.,ICE OF MANNED SPACE FLIGHT 

APOLLO PROGPAM 

Frequency 
MHz 

SA-503 

Rec. 

I • 

2101.8 

5690 

8148 
789'2-7884 
5061 

System 

PAM/FM/FM AF-3 
P/IM/FM/FM AF-2 
PAM/FM/FM AF•l 
ss/FM AS-1 
ss/FM AS-2 
PCM/FM AP•l 
ODOP 
Command Destruct 

PAM/FM/FM BF-1 
PM/Flii/_FM BF-2 
PAM/FM/FM BF- 3 
PCM/FM BP-1 
ss/FM BS-1 
SS/FM BS-2 
Command·Destruct 

PAM/FM/FM CF-1 
PAM/FM/FM CF-3 
PM/FM/FM CF-2 
SS/FM cs-1 
PCM/FM CP-1 
Command Destruct 

PAM/FM/FM DF-1 
PAM/FM/FM DF-2 
SS/FM DS-1 
PCM/FM DP•l 
PCM/FM DP-2 

CCS/PCM/T?M/FM 

C-Band Radar 

MISTRAM 

AZUSA '.) 

March 31, 1965 

Remarks 

AF-3, AF-1 ond 
AS-1 arc on a 
connnon antenna 
system, AF-2, 
AS-2, ·anc1 AP-1 are· · 

. on n common nn• 
tenna system •. 

BF-1, BF-2 ond 
BS-1 ore on a 
connnon ont,enna. 
system. BF-3 
BS-2 and DP-1 are 
on a connnon an• 
tenna system. 

CF-1 and CF- 3 ore 
on a corranon an­
tenna. CF-2, CS-1, 
and CP-1 are on a 
common antenna 
system. 

All telemetry is on 
the same antenna 
System. 

Parallel system to 
DP-1 
Conunand and Com-- -munication System 
Different Code than 
beacon on s.c. 
Only one of these 
Will be carried 



• • 
NATIONAL AERONAUTICS AND SPACE ADMINISTPATION 

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

SA-5O3 (Cont'd) 

'.Frequency 
Vehicle 

' 
MHz 

Location Xrntr Rec. System 

*CSM 29(5,8 296.8 Voice Transmit/ 
Receive 

-lf-CSM 279.0 279.0 Voice Transmit/ 
naceive 

*CSM 259.7 Voice, Biomed ~nd 
LEM T/M 

~_,..,....,, \ 259.7 Voice Transmit 
*CuH 5765 56SX) C-Bo.nd Radar 
-J!.CSM -2287. 5 2106.4 USB/PCM/PM/PM . 
*CSM 2272,5 . 8-Band Transmitter/ 

10.006 10.006 
PCM/PM/FM 

*CSM · HF Trnnsmi t/Recei ve 
-M-CSM 228.2 PAM/FM/FM 
*LEM(l) 296.8 296,8 Voice Transmit/ 

Receive 
*LEM(l) 279.0 279.0 Voice Transmit/ 

*LBM(l) 259,7 259.7 
Receive 
TM/Voice Transmit . 
Biomed and Voice 

*LEM(l) 2282.5 2101.8 
Receive 
USB/PCM/PM/FM or PM 

*LEM 2,7.3 PAM/FM/FM 
*LEM 

., 
247 .3 , PAfli/FM/FM 

*LEM 237.8 PCM/FM 
*LEM 230.9 Constant Bandwidth 
*LEM 450 Updato 
*LEM 5765 56SX) C-Band Radar 

*Systems left on in orbit, 

(1) Will not be turned on until sane fixed point after insertion. 

Remarks 

ITJ'a DS-1 will be 
off when these fre-
quencies are used. 

High bit rate oyatem 

Shares frequency with 
ItJ's CCS 



I- TELEMETRY 
z: GROUND LIJ 
:E SUPPORT USB: 
n. -:::, LEM 
c:, MISSION: PM or FM 

(not both) LIJ SA-5 03 2282 .5 2282 .5 
Sheet I of 3 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 {a) 

MILA CIF (b) I I 

MILA USB ** I I 

GBI (b) * I I 

z: 
0 GTI {a) -t-
< BOA (b) * I I t-
Cl) 

ANT (b) • I 1 . 

CYI • 1 1 

ASC •• 1 I 

CIIO •• 1 1 

GU>.M** 1 I 

.. . . . . (o) l1m1ted to ex,stmg capab1lt1y 
(b) Polarization Diversity required on VHF TM 
• Single USB capability 

•• Dual USB Capability 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/PM/PM 
or ccs MAXIMUM NUMBER 

PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/PM/PM PCM/FM TO BE SUPPORTED 
SIMULTANEOUSLY 

PM and FM ON when 

2287.5 2272 .5 
LEM is OFF . 

PM FM 2282.5 2277.5 PM+FM or PM+ FM PCM 

5 

5 

I I I I 2 +2 1+3 5 

I I I I 2+2 1+3 

I 1 I 1 2+0 0+2 5 

4 

1 1 I 1 2+0 0+2 4 

1 1 1 I 2+0 0+2 4... 

1 1 1. 1 2+0 0+2 3 

I 1 1 1 2+2 1+3 3 

1 1 1 1 2+2 1+3 3 

1 1 1 1 2+2 1+3 3 

.. 

MARCH 23, 1965 

REAL-TIME. 
VHF 

PCM/FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/ FM NUMBER OF 
CHANNELS 

CONSTANT BANDWIDTH 

PAM/ 
FM FM SSB CB PCM FM 

14 6 
'. 

I 4 ; 

14 6 I 

14 6 I 4 

14 6 I 3 

11 4 1 2 

11 4 1 3 

11 4 1 3 

7 1 2 

7 1 2 

7 1 2 

7 I 2 



I- TELEMETRY 
z GROUt~D LL! 

~ SUPPORT USB: 
P-- LEM ::, 

Ml SSION: c::J PM Qf FM 

Lu S-A-503 {not both) 

2282.5 2282.5 
Sheet 2 of J PM FM 

HAW** I I 

GYM* I I 

TEX* I l 

PRETORIA (o) 

MALAGASY (o) 

2 
C KANO (o) -t--
.z:c 

GOLDSTONE ** I I- I 

Cl') 

CANBERRA** I l . 

MADRID** 1 I 

.. . . (o) L1m1ted to existing capability 
* Single USS capability 

** Dual USS capability 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs MAXIMUM NUMBER or 
PCM/PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/ PM PCM/ FM TO BE SUPPORTED 
SIMULTANEOUSLY 

PMa,,J FM ON when 

2272.5 
LEM is OFF 

2287 .5 
PM 

PM + FM or PM+FM PCM 
FM 2282 .5 2277 .5 

I l l l 2+2 J+J J 

I l l l 2+0 0 +2 J 

I I I 1 2+0 0+2 J 

J 

J 

J 

I I l l 2+2 l+J 

I I l l 2+2 l+J 

I l I I 2+2 l+J 

MARCH 23, 1965 

REAL Tlf.1E 
VHF 

PCM/ FM, PAM/FM/ FM MAXIMUM 

FM/FM, SSB/ FM NUMBER OF 

CHANNELS 
CONSTANT BANDWIDTH 

PAM/ 
FM SSB CB PCM FM 

FM 

7 I 2 

7 l 2 

7 l 2 

7 I 

7 I 

7 l 

2 

2 

2 



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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM MARCH 23, 1965 . 

TELEMETRY RECEIVE/RECORD I REAL TIME 
t-
z GROU~JD POSSIBLE SOURCE ACTUAL REQUIREMENT VHF 
Ll,J 

~~ SUPPORT USB: 
PCM/PM/ PM ccs MAXIMUM NUMBER PCM/FM, PAM/FM/FM MAXIMUM 

or 

I:'& PCM/PM/ FM OF S-BAND LINKS FM/FM, SSB/FM NUMBER OF 

-s 
~":) MISSION : 

LEM CSM PCK/ PM,/PM PCM/FM TO BE SUPPORTED CHANNELS 

t=::1 PM or FM SIMULTANEOUSLY CONSTANT BANDWIDTH 

(not both) PM and FM ON when 
LLl SA-503 . 

2282 . 5 2282 .5 2287.5 2272 .5 
LEM is OFF 

PAM/ 
Sheet 3 of 3 PM FM PM PM+FM or PM+ FM PCM FM SSB CB PCM FM 

FM 2282.5 2277 . 5 FM , 
INSERTION•• 
SHIP (a) 1 1 1 1 1 1 2 +2 1+3 3 7 1 2 

NO. 1 & NO. 2 •• 
INJECTION SHIP (a) 1 1 1 1 1 1 2+2 1+3 3 7 1 2 

NO. 1 & NO . 2 * 
REENT RY SHIP (a) 1 1 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 1 0 

c~ 
C'.J 
~ 

I=-
a:r,: 
t-
Cl) 

. 

.. 

.. . . . . (a) L,m,tcd to exostmg capobol ,ty 



NATIONAL AERONAUTICS AND SPACE AIMINISTRATION 
Washington, D. C. 

OFFICE . OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

~EQUIRE~{SNTS FOR :'1SFN SUPPORT 

Saturn V Prograr.i Mission: SA - 504 
CSM - . 104 
LEM - 4 

March 31, 1965 

And Mission1 SA - 505, 506 

~· : :.: .. ;; lu.-:. .. ;,: J,;. ·.-.J::. .. ::; Nic::;io~1 Cnpr.bility (SA-504) 

GBI: 

US~ s : &tio~, CS~ and S-IVB/IU or LEM 
M!~A C-B~~d tracking 
P,\:J C-Eand t:-acking, S-IVB/IU 
A'.:.:.:.sc_;\· ~~~eking 
v:;:~ :::'1: S-IVB/IU, S-II, and S-IC 
ODOP Trackin~. S-IC 
VHF and HF Vo-:..ce, CSM 

USB staticn; C6M (under consideration) 
C-Band track-:..ng, S-IVB/IU 
VHF T:,~ , S-IV3 /IU, S-II, and S-IC 
VE:? Voice, CSX 

C-Eand t~acking , S-IVB/IU 
VE-:? TM, S-IVB/IU and S-II 
U.S3 station, CSl·l or S-IVB/IU or LEM 
V. __ : a·.1d HF Voice, CSX 
G:~~~ac*, S-IVB/IU 

C- J &nd tracking, S-IVB/IU 
V; ;~-: TM, S- IVB/ lU and S- iI 
VH? Voice, C SM 
G~otrac,*S-I~B/IU 

* _Eithc-::- Az·.:.::.a Ol" Xistra.-n will °:)e flown, but not both. 

A'P.M.CHMENT 110) 



CV,-• ' .... . . 

C~O: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
. APOLLO PROGRAM 

C- i3~nc t:.·.:c'.~:.ng, S-IVB/IU 
V'.~ 7X, S-IVil/IU and S-II 
VL1 c:;-:c ::~-:- Voice, CSi•1 
U ~- · C sv S-IV" /IU or LE·· • •. ✓.l ::;..; st.: ·.::..on, ., or ., 
Glot~nc*, S-IVB/IU 

C-B.:nd tr~c~ing , S-IVB/IU 
VJ:? TM, S-IVB/IU 
Vl-:1 and h"F Voice, CSM 
Flight Control Consoles 

C-Band tracking, S-IVB/IU 
VF:l and }fl voice, . C SM 

VHF and~~ voice, CSM 

C-Band tracking, S-IVB/IU 
VH:? •::.\•1 , S- :Vn /'; .. u 
USB station, CS~ and S-IVB/IU or· LEM 
V/2 and HF Voica, C SN 
Flight Control Consoles 

C-3and tracking , S-IVB/IU 
VE? '::'M, S-IV3/IU 
VF:l and HF Voice, CSM 
USB station, CSM and S-IVB/IU or LEM 
Flight Control Consoles 

uSE station, C S?-f and S-IVB/IU or LEM 
VEF T~, S-IVn/:U 
Vi? and HF Vo~ce> CSM 

•J. Eithe~ Azus.: or Mistr&...i w:!. 11 be flow.., but not both. 

2 



HAW: 

GYM: 

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 

KNO: 

VHF and HF voice, CSM 

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

3 

I 

I 

I 
I 



NATIONAL AERONAUTICS AND SPACE AIMrNISTBATION 
... Washington, D. C. 

OFFICE OF MANNED SPACE FLIGH'11 
. APOLLO PROGRAM 

~SFN Sunport Requirc~ents: (~hips and Aircraft) 

' C SQ and Rl<V: 

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

INJECTION SHIP: 

USB station, CSM and S-IVB/lU or LEM 
C-Band tracking, S-IVB/IU 
VHF TM, CSM 
VHF and H? Voic2, CSM 
Flight Control Console" 

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

USE station, CSM and S-IVB/IU or LEM 
C-Band Tracking, S-IVB/IU 
VHF TM, CSM 
VHF and HF voice, CSM 
Flight Cont~ol Console 

?-EENTRY SHIPS: (2) . 

USB station. 
C-Band tracking 
VHF TM 
Vl-iF and HF Voice 

APOLLO PECULIAR INSTRUMENT ATION AIRCRAFT: 

11 s11 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. 

4 



V~:-.icle 
Location 

S-IC (2) 
S-IC (2) 
S-IC 
,:,. ·:\-: (:;) 
S-IC (~) 
S-IC 
S- IC (l) 
s-:c 

S-II (2) 
S- -:- ·· 
s--- (2) 
s-:: 
S-II (2) 
S-II (2) 
S-II 

"lrS- IVE 
~•cs-IVB (2) 
*S-IVB (2) 

r (2) 
*S-IVB 

S-IVB 

*IU . 
IU (2) 
IU (2) 

*IU 
*IU 

*IU 
*IU 

IU 

IU 

NATIONAL AERONAUTICS AND SPACE AOONISTF.ATION 
•ashington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
A.POLLO POOGRAM 

SA -504 and 505 

Frequency 
MHz 

Xi:1tr 

231.9 
252.4 
240.2 
~::i:.i .o 
256.0 · 
244.3 
960 

241.5 
234.0 
229.9 
248.6 
227.2 
236.2 

258.5 
253.8 
246.3 
226.2 
232.9 -

250.7 
245.3 
259.7 
255.l 

2277.5 

2282.5 
5765 
8216 
7960-7952 
5001 

Rec. 

890 
450 

450 

450 

2101. 8 
5690 
8148 
7892-7884 
5061 

System 

PfN ::n/Fi1 AF-3 
PA~i/H!/FM AF-2 
P /.~ FM/FM AF - 1 
SDi ." M !\ G-1 
SS/FM AS- 2 
PC.'1/FM AP-1 
('!lOP 
Command Dest.:uct 

PAi.'1/F../FM BF -1 
P A.'1/FM/FM BF -2 
?Af1/FM/FM BF -3 
PC~/FM BP-
SS/FM BS- -
SS/Fr1 BS-2 . 
Co.r.:.-,and Dest~uct 

PA.Vi /FM/FM CF -1 
P iuYi./FM/FM CF-3 
P AM/?M/FM CF - 2 
SS/FM CS- .. 
PCM/FM C?-
Corrnnand Destruct 

PAf1/FM/FM DF ­
PAM/FM/FM DF -2 
SS/FM DS-
PCM/FM DP-1 
PCM/FM DP-2 

CCS PCM/PM/PM 
C-Band Radar 
MISTRAl.'\1} 

AZUSA 

Remarks 

. J....,.3, AF-1 ancl AS-1 
a ;:e o-;. a comrr,on 
antenna system. 
Ai•2• ~J-2 and APMl 
are on a com..,on 

. antenna system. 

B:-'-1, BF-2 a-:.d 
BS-1 are on a co~on 
antenna syster.i. 
BF-3, BS-2 a~G B?-1 
are on a corr.rr,o;-, 
antenna systera. 

CF-1 and CF-3 are 
. a common antenna , 
CF-2, CS-1 an~ CP 
are on a cor.unon 
antenna system. 

All telemetry f 

are on the sam 
antenna syster 

Parallel Syst 
DP-1 

Only one of 
will be ca· 



NATIONAL AERONAUTICS AND SPACE AIMINISTAATION 
~ _Wa shington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

SA 504 and 505 (Cont 'd) 

Frequency 
MHz 

2 

v~:,ic~c 
Lo c otion Xrntr Rec. System Remarks 

\':C S:l 
\'<C SM 
·kCSl-1 

~'<CS}! 
*CSX 

""(; sx 
*LE:-; 
*' ~v LC..t..• 

-A·LEX 

*i.E~-i 

296, 8 296 .8 Vo::.ce Transmit/Receive 
279.0 279.0 Voice Trai, smi t /Recei vs: 
2.59.7 ' 2..59.'i CV"aT,i11, tyLit~•·a i'.l.:ia'l, \.

1 :L l 4 . -· ~,.; . .,;-.;; 

with LEM 
2287.5 2106·.4 USB .PCM/PM/PM 
2272.5 S-Band Transmitter Hi:;h bit rate 

PCM/?;:,.:/FM telemetry 
10.006 i.O .006 HF Transmit/Receive 

~ .3 ) 296.8 296.8 Voice Transmit/Receive 
(3) 279.0 279.0 Voi ce Transmit/Receive 
(3) 259.7 259.7 CoiiiITl . System with 

CSM 
(3) 2282.5 2101.8 USB PCM/PM/PM .or FM s:,~:-es frequency 

with CCS 

?ossi~ility of requirement being fulfilled by the CCS. 
Possibility. of being eliminated.. R&D Instrumentation will be removable. • 
Will not be turned on until some fi xed point after insertion. 

~stems on in orbit. 



• • 

Vehicle 
Locnt:::o-:. 

s-::c 

S-IC (l) 

s-:r 
S-II 
s-n 

S-IVB~" 
S-IV:O* 
S-IVB 

*IU 
·«IU 
*IU 

*IU 
*IU 

IU 

IU 

"kCSM 
*CSX 
*CSM 

*CSM 
·A-C SM 

*LEM 
*LEM 
*LEM 
*LEM 

NATIONAL AERONAUTICS AND .SPACE AIMINISTEAT~ON 
~ Washington, D. C. 

OFFICE OF MANNED SPACE FLIGHT 
APOLLO PROGRAM 

SA-506 and Sub. 

Frequency 
MHz · 

· Xmtr 

240.2 
244.3 

960 

234.0 
248.6 

246.3 
232.9 

250.7 
255.l 

22 77 .5 

2282.5 
5765 
8216 
7960-7.952 
5001 

296.8 
279.0 
259.7 

2287.5 
2272.5 

10.006 

296.8 
279.0 
259.7 

2282.5 

Rec. 

450 
890 

· P 
450 

450 

2101.8 
5690 
8148 
7892-7884 
5061 

296.8 
279.0 
259.7 

2106.4 

10.006 

296.8 

259.7 
2101.8 

System 

FM/FM · AF-1 
PC(•;/Fr--1 AP-1 
Conmiand Destruct · 
ODOP 

FM/ FM 
. PCM/IM 

Cor..mand 

FM/FM 
PCM/FM 

Command 

FM/FM/ 
PCM/ FM 

PCM/FM 

BF-2 
B?-1 

Dest:.:uct 

C?-2 
C?-1 

Destruct 

DF-1 
DP-1 
DP-2 

CCS PCM/PM/l.'M 
C-Band Radar 

MI STRAM} . 

AZUSA 

Remarks 

Parallel system to 
DP-l 

Only ·one of these will 
be carried. 

Voice Transmit/2~- - .va 
Voice Transmit/Receive 
Comm. System with 
LEM 
USB PCM/PM/PM 
S-Band Transmitter 
PCM/PM/FM 
HF Transmit/Receive 

High bit rate 
telemetry 

Voice Transmit/Receive 
Voice Transmit/Receive 
Comm. System with CSM 
USB PCM/PM/PM or FM Shares frequency with 

ccs 

(1) Possibility of requirement being fulfi ~l ed by the CCS. 
(2) Will not be turned on until after CSX/LEM separation. 
* Systems left on in orbit. u 



..... TELEMETRY 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
z: GROU~JD POSSIBLE SOURCE ACTUAL REQUIREMENT 

L&J PCM/PM/ PM 
~ SUPPORT USB : ccs MAXIMUM NUMBER 
c- or 

Q.. PCM/ PM/ FM OF S- BAND LINKS 
~ MISSION: LEM CSM PCK/ PM/PM TO BE SUPPORTED ::, PCM/ FM 

CJ SA-504 PM Q! FM PMonHM ON when 
SIMULTANEOUSLY 

LM SA-505 
(not both) 

2282 .5 2282.5 2201 .5 I 22n.5 
LEM is OFF 

Sheet I of 2 PM FM PM FM 2282 .5 2277 . 5 
PM + FM or PM+ FM PCM 

CAPE TEL 4 (b) 4 

CAPE TEL 3 {a) 4 

MILA CIF (b) I I 1 I I 1 2 +2 1+3 4 

MILA USB •• I I I I I I 2+2 1+3 

GBI (b) • I I I I I 1 2 +0 0 +2 4 

~~ 
0 GTI (o) 3 -I-
~ BDA(b)* I I I I I I 1-- 2+0 0+2 3 

Cl) 

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

CYI • I I I I I I 2-.0 0 +2 2 

ASC • I I 1 I I I 2+ 2 1+3 2 

CRO •• I I I I I I 2+2 1+3 2 

GUAM .. I I I I I I 2+2 1 +3 .fl. 

.. (o) L,m,ted to existing capability 
(b) Polarization Diversity required on Vh VHF/ TM 
• Single USB capability 
•• Dual USB capability 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/ FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/ FM NUMBER OF 

CHANNELS 

PAM/ FM SSB PCM FM 
FM 

11 6 4 

11 6 

11 6 4 

11 6 3 

8 4 2 

8 4 3 

B 4 3 

4 2 

4 2 

4 2 

4 2 



t- TELEMETRY 
:z GROU~~D LI.I 
~ SUPPORT USB: c::,.;. 

r1 - MISS ION: :) LEM 
el SA-504 PM or FM 

bLI 
(notboth) 

SA-505 2282.5 2282.5 
Sheet 2 of 2 

HAW** 

GYM• 

TEX• 

GOLDSTONE*" 

CANBERRA•• 

~:,! 
0 MADRID•• 

I-
it:!C CSQ AND RKV I-
en 

INSERTION•• 
SHIP {o) 

NO. l & NO . 2 •• 
INJ ECTIO N SHIP {a) 

'10. l & NO . 2 • 
REENTRY SHIP (a) 

AIRCRAFT (8) (a) 

{a) Limited to existing capability 

* Single USB copobil ity 
•• Dual USB Copobil ity 

PM FM 

l l 

l l 

l l 

l l 

l l 

l l 

l 1-

l l 

l l 

1 l 

NAT IONAL AERONAUTICS AND SPACE ADMINISTRATION 
Washington 25, D. C. 

OFF ICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIR EMENT 

PCM/PM/ PM ccs MAXIMUM NUMBER or 
PCM/ PM/ FM O F S-BAND LINKS 

CSM PCK/ PM/PM PCM/ FM TO BE SUPPORTED 

PM and FM ON when 
SIMULTANEOUSLY 

. 
2287.5 2272.5 

LEM is OFF 

PM FM 2282 .5 2277 .5 PM + FM or PM + FM PCM 

l l l l 2+2 1+3 ,/ 2 

l l l l 2+0 0 +2-. 2 

l l 1 l 2+0 0 +2 2 

l l l l 2+2 1 +3 

l 1 l l 2+2 l +3 

1 l 1 l 2+2 1+3 

2 

l 1 l 1 2 +2 1+3 2 

l l l l 2+2 1+3 2 

l l 2+0 0+2 2 

l 1 l 1 2+0 0 +2 2 

" 

• 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/ FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/F,Y. NUMBER OF 

CH ANNELS 

PAM/ 
FM 

FM SSB CB PCM FM 

--
4 2 

. 
4 2 

4 2 

2 

2 

2 

4 2 

4 2 

4 2 

4 l 

4 0 



t- TELEMETRY 
2 GROUND L!,.J 

~ SUPPORT USB : ,. -=> LEM 
0 MISSION: PM or FM 

(notboth) 
L&.I SA-5 06 2282 .5 2282 .5 

Sheet 1 of 2 PM FM 

CAPE TEL 4 (b) 

CAPE TEL 3 (o) 

MILA CIF (b) 1 1 

MILA USS** 1 1 

GBI (b) * I 1 

2 
0 GTI (o) 

t-
c.:x: BDA (b) * I- 1 1 

C/J 
ANT(b)* 1 1 

CYI •• 1 1 

ASC ** I I 

CRO ** 1 1 

GUAM** I I 

.. . . (a) L,m,ted to existing capabol,ty 
(b) Polarization Diversity required on VHF /TM 

• Single USS capability 

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

OFFICE OF MANNED SPACE FLIGHT 

APOLLO PROGRAM 

RECEIVE/RECORD 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs MAXIMUM NUMBER or 
PCM/ PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/PM PCM/ FM TO BE SUPPORTED 

ON when 
SIMUI_TANEOUSLY 

PM ond FM . 
2287 .5 2272.5 

LEM isOFF 
PM+FM or PM + FM PCM 

PM FM 2282 . 5 2277 . 5 

4 

4 

1 1 1 1 2+2 1+3 4 

1 1 1 I 2+2 1+3 

I I 1 1 0+2 2+0 4 

3 

1 1 1 1 0 + 2 2 + 0 3 

- 1 1 1 . 1 0+2 2+0 3 

I I 1 1 0+2 2+0 2 

1 I I I 2+2 1+3 2 

1 1 I I 2+2 1+3 2 

1 1 1 1 2+2 1+3 2 

• 

MARCH 23, 1965 

REAL TIME 
VHF 

PCM/ FM, PAM/FM/FM MAXIMUM 

FM/FM, SSB/ FM NUMBER OF 

CHANNELS 

PAM/ 
FM SSB CB PCM FM 

FM 

4 4 

4 

4 4 

2 

4 3 

3 2 

3 3 

• 
3 3 

2 2 

2 2 

2 2 

2 2 ! 



TELEMETRY I-
z GROUr:j[) l L&.I 

~ SU PPO fil USB: 
n.. 
~ 

:~ LEM 
e -_; MISSION : PM or FM 

WJ sc~-5os (notboth) 

2282.5 2282.5 
Sheet 2 of 2 I PM FM 

::~.-:= ~~ .:. - :;:::::::s:;::n- ·= -
HAW •• 1 1 

GYM* 1 1 

TE X * 1 1 

GOLDSTONE** 1 1 

CANBERRA** 1 1 
-- :-, , .. :.,;_., 
CJ MADRID** .. = 1 1 

~-= 
~ CSQ AND RKV {a) t~ 
(l'J 

INS ERTION ** 
SHIP 1 1 

NO. 1 AND NO. 2 ** 
INJECTION SHIP 1 1 

NO. 1 AND NO. 2 
1 1 REENTRY SHIP* 

AIRCRAFT (8)(0) 1 1 

---
(a) Limited to existing capability 
* Single USB capability 

* ' Dual USB copabil ity 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
Wa shington 25, D. C . 

Of~ ICt O~ MANNED SPACE FLIGHT 

f ·d'O LLO PROGR/.\M 

RECEIVE/REC0!1D 
POSSIBLE SOURCE ACTUAL REQUIREMENT 

PCM/ PM/ PM ccs MAXIMUM NUMBER or 
PCM/ PM/ FM OF S-BAND LINKS 

CSM PCK/ PM/ PM PCM/ FM TO BE SUPPORTED 

PM and FM ON when 
SIMULTANEOUSLY 

2287.5 2272 .5 
LE M is OFF 

PM FM 2282. 5 2277. 5 
p,C:,. + FM or PM ... FM PCM 

_, ··- ..:.. ::--==c.:..~ 

1 1 1 1 2+2 l +J 2 

1 1 1 1 0 + 2 2 + 0 2 

1 1 1 1 0+2 2+0 2 

1 1 1 1 2+2 1+3 

1 1 1 1 2+2 1 +J 

1 1 1 1 2+2 1+3 

2 

1 1 1 1 2+2 1 +J 2 

1 1 1 1 2+2 1 +3 2 

1 1 0+2 2+0 2 

1 1 1 1 0+2 2+0 2 

MARCH 23, 1965 

REAL TIL1E 
VHF 

PCM/ FM, PAM/ FM/ FM MAXIMUM 

FM/ FM, SSB/ FM 
NUMBER OF 

CHANNELS 

PAM/ L:~~J __ F,~ 
FM SSB CB FM - ~=c.-==---==-

2 2 

2 2 

2 2 

2 

2 

2 

2 2 

2 2 

2 2 

2 1 

2 0 

./ 

f l 




