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The purpose 0f Lthis hepornit 48 Lo present ithe results of

Suppont provided by the USAS Amerndican Mariner (DAMP ship),

USNS Watertown, and the USNS Huntaville for ;he Mercury MA-§

missdon. The reader will be Lgd Lthrnough a discourse on the
background of ship selection, preparation for suppori, and the
actual nesults of the support.

MA-§ was planned by NASA/Manned Spacecnraft Center as a
tesat of astronaut and spacecraft performance beyond the ondiginal

three onbit mission concept. To allow sufficient time for a day-

Q “‘1gh£Ntiaueng, G Pacdfic Ocean Landing was necessary. Funthenr
5acton4jZEKtwa4$§ng mission planning required that the primary
recovery area goi\EﬁENLntended s4x onbit mission be Located at
the intersection of the f4i§th and sixth orbits, approximately

306 miles NE of Midway Tsland., This presented the Mercury

'_ Tracking Range with new problLems for ground suppori in communi-

cations and tracking. Experdence gained grom MA-7 showed that
telemetry readouts of capsule attitude Might not gdve the aaziag
bility needed for Landing poinit prediction. Radar data would

be needed at the Goddand computens Lo define the reentry
tnajzﬁ;a&y in_tki event of non-nominat retrnofine, Sdince no island

 tracking Azatiaﬁﬁcxééted_tn;the»neentay connidon, a inacking ship

. g;wwaa»thefonggfééégtédhﬁwh4éh*wQuzd.mge¢ the Launch date.

A
- "‘5" ¥




§ SHIP SELECTION

] Informal discussion concerning tracking ships' support was
icanﬁied on between NASA/GSFC, NASA/MSC, and D0D Mehrcury hrepresent-
f atives. Ship capability and availability were consdidered. On

? June 5, NASA/MSC confirmed the requirement for tnrnaching shdp

| suppornt and requesied Lhe PMR ship USNS Range Thacker 4in a message

| to D00 /Representative to Project Mercury. This nrequirement was

j acknowledged by D00, but L{ was pointed out Zhail the Range Tracker

V wad dumnentlg committed Lo Jodint Tash Force=8., Esiimates of JFT=-8
é'nalmm@e date and NASA/GSFC estimates of thé time nequired to qualdify
E-xha éh&pbaandlayatema for dntegration into the Mercury Network |
| indicated that the Ship would behavaétabze. The JTF-8 scheduled
; release date, howeven, w;& Later extended Anton conflict with Zhe

| Mercury schedule. D00 then propoded the use of the two S=-band

{ trackens, USNS Watertown and USNS Huntoville, An Lieu of the

Range Taacker, On Augudt 8 NASA/MSC adopied D0D'4s aliernate pro=

pOéaaae-e

TS _NASA/GSFC was given the neApanALbizity of evaluating the

| Ahipa andwze'eammpéng thedr readiness for mdssdlon support, On
August 15, a meetiZENWaé held at Pacigia MLA&JLz Range between
aepnaaentat&ve& 04 PMR, A$A/M$C, and NASA/GSF The discussdon

5 eove&ed the eapablltty”dd Ahbpbaand Lnatnumentation and mad&ﬁlaatiama




which would be necessary Lo meet NASA requinements, These
nequirements wene as follows:

The ship would:

I ‘_k,¥ff' 1;;_Send radan taackiﬁg~daZa An nearn-neal-time
5}§f.27[»to the Goddard computens for Landing poink

V%_.%;@ﬁ' ;'computation.

2, Track and necord the telemetry signal and
- ude the pedestal readouts as an acquisition

add . |

3.  Provide telemetry neadouts visually recorded

fon the information of fLight controller (&).

4, Provide UHF airn-to-ground vecice communications

between Zhe capauﬁe and fLight controller (48).
4523‘ &ovade primary and bachup HF point-£o-point com-
‘vmunLcaILOnA forn nadarn data transmission and
missdon control.
| (A List 44 gdiven 4in appendices ‘1 and 2 of the mafjor components
in Zhe Ahipboa@& dystems and modifications which were made Lo meet J
the above nequirements) .
A NASA/GSFC team uizited Lhe ships and gathered equipment
’,-Apéciﬂicationé.' Az d meeting;b{“f&e Manned Space FLight Suppori

° .;j"OLULA&an ai Goddw&d a fentat¢vz teAt plan was devised., Obuiously,

. 'conALden&ng the tame*nequa&ed 5on bybtem mad&é&nat&on and éa&ﬂ&ng




B to the on-site position only an abbreviated evaluation could be
f done. Proven Mercury testing procedurnesd were changed to sudt the

w  special nequinements of Lthe equipment and buieﬁ}time available.

} Mercury Detailed Systems Test documents, where applicable, pro-

'f vided standarnds for equipment calibration and alignment,

Furthen investigation indicated that equipment specifications
werne the onby evidence of the probable accunracy of the radar data.
A NASA instrumented adircradt was sent to PMR ito detfermine syiiem
;f accuracy and gdlve Lraching experdence on a Mercury beacon. A
sdoon as equipment modifications were ready for testing, PMR and
ﬁ NASA/GSFC began a cooperative test program of dockside and sea
§ trdals,
| A brdef synopses of test nesults are given below:

 August 25 - September 6

'NuMg@ouA discrepancies were found and cornrected.

E "!:f,£n¢uééic£entfte4t equipment on boand,

i%z;f'is minute timing enror- neted &n HTV zime

Lo standand.

'~ﬁ}* ;f{3;*'3ia4e6 of 2400 yarnds 4in nrange, 2 deghees
;f\rﬂﬂﬁﬁAn,Ln azimuth, 1 degree in elevaiion were
“4*2f1§§”3j:no£gd in the WAT radanr,

vf'ijHTV nadar was dnoperative, HTV and WAT
" AGAVES wene 4noperative, Mark 19 gyro

eaompass on HTV was iﬁapma;&iue.

ﬂﬁ“%fﬁffﬁi;;;SQQiTelemetny Atandby antenna (Aingze hetix)

i ??ifm°““££ng b&aha aud wa4 a¢p£aced.
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6. WAT radar become Anoperative.
September 6, 8, 11
HTV and WAT remadined dochkside with Zhe NASA
aircraft §Lying various patterns to simulate angulan
v ' ﬂ,. rates to be encounteied while thacking a Mercury capsule,
A Land based FPS-16 aflso tracked the aircraft as a
standard of comparison. The folLowing resulis were
. determined: . |
SHIP ~ COORDINATE - BIAS . STANDARD DEVIATION {1 SIGMA)

WTV. S/ 190 +20 yards
- Al e ”;.52 o 2,07 degrees
EL b 25 t,05 degrees
Wt S/R | 130 £30 yands
AT o3 - ¢,03 degr-es
| B 15 £.05 degnees
(Natez“Teat nesulis given arne a ecomposdite of several days tesiing

'amd,ahé‘intended to give only an ddea of magnifude)

September 7, 11, 12

Sea thials were run with a Land based VERLORT radar
trhaching a beacon on the ship 2o gel an esiimate of
Ahip'b posdition, However, fLhe uncertainty 4in ship's
sy position (due o multipathing and system biases in
fnwfhn;;¢ﬁ¢,ba&éd;?ﬁRLORTi made it impossible to intenpnet




the nesults to better than one degree. The Zesits

only indicated that the stable platforms were function-

Ang. |
The ships had to Leave for Zhedir on-site position no Laten
‘? than September 13, No further Lesis were possible to seek funthen
; dystem improvement®., Indeed PMR sitated specifications for zhe
| data systems Andicated that these specdfications were actually
equalled., NASA/GSFC advised Lthe Manned Spacecraft Cenier of
the Lest nesulls and advided that confidence in repeaiibility
was exitremely Low, NASA/MSC made the decision o use Zhe ships
for telemetry and communications purposcs with radarn deia to be

taken forn evaluation. ' .

! DAMP SHIP REQUESTED

On September 14, NASA/MSC presented DOD Range Management
the requirement fon the DAMP ship. The ship was released from
its assigment wiih JTF-8 and pzaeéd under “the command of PMR
. officially on Septqmben 29, 1414 anﬂy-nequikament was Lo aztempz"
ta’chuike and thach the'Memduny aapau&é.c-band beacon @nd

tnansmit nadarn data in near-real-time Lo be pkacébéﬁd by the

% The test descripitions do not»giue'due crnedit to Zhe PMR and NASA

‘peOpta who wanhed Long and hand to neady the ships 50& the&m
sailing date.‘ In Aeueaat LﬂbtanCQb, peapﬂe wonked $WLQQ as

fmaah ove&t&me as they could be pa&d.‘ Hany thanks.
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Goddard computers. 1In anticipation 6f Lts suppporit of MA-§,

the DAMP ship had Left Hawail on September 18 for its on-site
position, Tesils were run the aftennoon of the 184k with the NASA
insthumented airerafit Lo dete&Mine the fzasdibility of beacon .
intenrogation using the Lfwo FPQ-4 mono-pulse radars to supply

the nequinrned coded pulse separation, The Zest inddlcated ifhat the
‘beacon could be succedsfully inienrogated. On Sepilembern 19 the
aiﬁcnaéz rendezvouded again with the DAMP ship. Durding this test
.~ the telemeiry tracker and UHF commundications were also checked.
ALL systems performed satisfaciondily., These Lests Lhdégated

that Lthe DAMP ship was capable of supporting the Mercury MA-§
missdion, [(Appendices ! anc 2 contain a List of cquipment on-

board and modifications which were necessany),

"ESTABLISHMENT OF COMMUNICATIONS AND DATA LINES

Oniginal plans fon data Lines assdumed that PMR-Navy circuits

 were available fon sending data {rom the Huntsvifle and Watertown

. %o ,the PMR computens fon nefonmating and retransmission to Goddard.

The computer at Point Mugu was Zhe primary data Link and the vne at
Point Anguello was backup}  Howevenr, Anvestigatior by PMR indicated
that Zheir iineétwe&eginagaquatg £o Zhe task withoui a Rarge 4invest-

ment in new equipment. Goddard communications expents Looked into



¥

4t would be patched Anta the Menaang Ccmmur'"at&oné Networnk at

 H@na£u£u Tezzphone COmpany. RZ‘U&MdILﬁg oﬁ’OAMP éh&p data would

f Acheme the data would be routfed from Zhe dhips Lo Goddard 4in Lhe

g Ahdp 6onmat,Aentyto the PMR computenrs for neformating, 2Zhen seni

Zdme of day,

g the matten and advised Lthat neldiable communication could be es-
i tablished with switehing at Honolulu, Goddard, and the Pi. Arguello
; Mencuny Stativn., The plan would utilize exdsting Mercury £ines be-

i tween Hawaii and Goddard, and PE. Arguello and Goddard. Using Lhis

back to the Goddard computers. Since thdis was probably a one Ldime

operation Lhe expende 0f providing equipment for a more opXdimum

{ syitem was not justified. Radio communication between Hawaii and

| the Ships (WAT and HTV) would be handfed by boih ships copying

Hawaidi thansmission and the Huntsville thansmitiing 1o Hawadll Zhhough

the Watentown., Each shdip had aliternate data routing Lo Hawadil.,

L Data Lines tasts and CADFISS checks (the Lines dncluded the

California computens) were scheduled daily grom Sepiember 14 Zo
October 2., At finst, tests gave poor nesulis sdince all shipboanrd
radio equipment was L1t use and when frequency changed were necedsary,

communications had £o be brokren.,  The Wal atawu and Huntsvillo put

into Wake Island §ive days before mission day gor additional Lrans-
mitiens, ieceiverns, and operatons. The scheduled tests on October 1,
2 and 3 showed greeatly Amproved reliabibity. Pre-Launch CADFISS tess

on October 3 showed excelient data thansmission reliabifity at that

vata from the DAMP ah&p waa Lo be tman&m&tted £o Hawaidi whene -

e,

P v:. . Fg«,’ . «.‘, .




be performed at Goddard. Pre-mission tesiing of voice and data
Lines between the DAMP ship and GSFC was atiempted with unsatis-
factory results., The Lack of good vodlce and teletype communicait.icns
can be atirnibuted to the fact that Lthene was insufficient time 2o

“engineen o reldiable sysiem,

TRAINING OF PERSOMNEL IN MERCURY PROCEDURES

The woxk which was necessdary Lo bring the Huntsville and

Watentown Lo a state 0f readiness allowed Little Zime forn formal

training in Mercury proceduned, Personnel of both ships were
briefed on thedir function 4in Pn&?ect Mercury.  NASA/GSFC nephre-

- dentatives worked closely with the shipboarnd people during the

alreraft Zests, explaining acquisition and traching techniquesd

usded when Lracking the Mercury capsule. Specdial emphasis was

- placed upon the upcoming radar sLew and data fLow tests (CADFISS),
network simulations, countdown pnoced#ngé, and mission Zdme neiwonrk

- operationsd. |

Due Lo the shornt time Linvolved A4 was felt thait the Standard

Qperating Procedures on-board the. DAMP Ship must suffice in meeling

‘Memcuny dupporid nequirements

MISSION SUPPORT

The Huntsville 6up§b&ted the mission §rom the position of

27913.5'N and 159028°E‘.}Thg ship Wa5 t0 provide radar track and

telemetry ingonmatianfan‘b&bit §ive. A sceondary role was %o



~

o provide backup tracking for the Watertown on onbit six. The

Waterntown supported Lthe mission from 3190 and 159%E., 144 function

was 1o provide nadar track on reentry, UHF ship to capsule voice
communicaticons, and necord and display telemetry information {on
FLight Coniroller use.

During onbit five the Huntsville acquined nadan and telemeiry

thack at honizon crossing. Approximately &ix minutes of data was
%g.taken and neconded., UHF communication between the ship and capsule
was satisfactony. Signal Levels appeared to be nominal. The ship
reported in a posit pass report that personnel and Lnstirumentafion

ﬁ: pernfoimed as well as could be expected.

1t 458 unfoatunate the Watertfown was unable to display its full

capability due £o a complete power failfure, This ocecurnred ai Lis
acquidition time on the {ifth onbit. The caude was found Lo be
an ovenloaded génenatoa. Power was nrestored within 95 seconds by

switching to a alternate generaton., The acquisifion aid {AGAVE)

P12

f, and Ztelemeiry recedver were the only sysiems nelurned to operational |
status. These systems produced over five minuted of data. This
was of value to the FLight Controller although it was uncornelated

with timing information. Miision planning included a test of

; :Aimu£tanaauA aadar trhack between the HTV and WAT. This was noi
H .poAA¢6£e due %o the powek 5a&£une.f:- | | | | , i
N The AGAVE antenna &6 Located on the deck 0f the WAT and HTV | é
. tazalzg ob&taacted by the andgc An tha a5z d&keﬂc&on. ~The 5onwaad ’




sthuctune blLocks its view at elevations below forty degnees., The
WAT had a Low elevation angle fon ornbit five and the heading was
changed §rom 130 £o zeno degreesd to allow the AGAVE antenna o
. . tnrach off§ the stanboand side. The maneuver was practiced a
numbern of times and wonrked very well durning the {Lifth pasas.
The efevation angle during orbit s4ix was high enough £o efiminaie
the necedsity gon the WAT Lo maneuver. The HTV performed 4 similan
maneuver on the sLixth onbii which was at Low elevation for it.

The Watertowr's acquisition aid system made contact with ZLhe

| capsule initially at one degree elevation angle, 1t tracked
through the point of nearesi approach and Lost signal at blackout.
Telemetry blackout apparently occurred at Zen degrees elevatdion
angle. A total of five minutes of Ltelemeinry daia was produced.

" The radar {irst acquired the tanget in automatic thack momentarnily
at four degrees above the horizon. 1% reacquired at forty-five
~degrees elevation angle and tracked through the point of nearest

| aprroach,. The signal was £o¢tlat bixteen degrees elevation., 1%
was discovenred immediaté@g'uéten the pass that the naddr had been
bpekated in xh; wriong range Lntearval causding a 410,000 yarnd erron

4in nange.,

The Huntsville was also successful in tracking the reentry pass

-"‘u*“-wL;h the acquisdition aid system. 1IX necondedAzezematng information
but was unable to accomplish a radar inrack,

| There was a Lack of confdidence in communications reliabilily
between the'WATfand_HTV, and Hawaid duning the premissdion Lime.
prevéﬂ,f@duhch7d¢g;¢¢mﬁ@ﬁiga¢£du4,ketd‘ap extnemely well.




. The DAMP ship arnived at the assigned on-site position
(165930'E, 31940'N) on October 1. This Rocation was selected
by NASA/MSC to aflow radar coverage on both onbit 5Lv¢ and 4%,
The Location of the FPQ-4 radars on the aft portion-of the snip
made it necessdary that the ship be positioned with her sternn

pa&nt&ng toward the orbiz dun¢ng the pass. To Ansdune a horizon~

ii, Lo-honizan track, the ship went thmough a tunnLng manewver des-

cribed below:
' ;; On onbit g§ive the ship remained on a base counrnse
.04 179 speed full ahead for 100 seconds affer
- capsule horizon £dimes 14 Zhen turned port £o a
" heading 0§ 300° and remained on counse for xhe
."dunatian 0of the pats. On onbdit 8ix the ship
- ‘madntained a heading 0§ ?280 o 90 seconds afien
capsule hornizon time then tuaned Afarboard and main-

zainéd a heading o4 225° 4fon the duration of the pass.

The operations plan §on the DAMP ship desdigrated nradan #]
(TR=-1) a& the primany data 5auace.» Radan #2 [TR-%) was Lo be
sLaved toanadanA#I. The p&imang aceulsdtion sounce was 1o ba
the anaﬁogue da&&guat&on compute&, usding acqu¢4¢t¢an messages

~ from GSFC a5 §npu$&‘i Bachup acqu44£ion wouzd be the acquisiiion

L i o - e s
»

i ralh e R e inarnslid Birotat e & ian s o



aid aften elevation RLock on at 159, A time List of events dunring

the mission foLlows:
ALl tiMeé are approximations) .

2% oW
AN S
i v

" ORBIT 5

~A-3

A+l

s
C A*60
 AsTS

 As120

k140

A+190

L Ae240

("A" time nefers 2o the time at 10 elevation.

TR-12 W¢4~4£av¢d £o TR-1 4in anafogue mode.

T™M confact

Acquisition aid Locked on 4in dzimuth
Weak beacon neturns seen by TR-1

TR-1 Lochked on tanget

Beacon faced Linto noise, dropped track
Acqudsition aid Locked on Ln elevation
Reacquired from acquisdition add

TR-1 dropped Ltrack

- TM L.0.S.

'l Telemetry contact was maintained §rom honizon-zo-
" hondzon, Eleven radar data points were obtained

7 fon onbid five.

A;h ;bRBIT{6/1¥i£:; 
‘<l:j TR'2}§@4U¢aj;é1TRﬁi in analogue mode.

o TH contact

. Acquisiticn aid Locked on in azimuth

et
A



A+10 " Weak beacon nretunns were secen by TR-1

A+1200 - Acqudisdition adid Rocked on in elevation
A+125 ~ TR-1 and TR=2 sfaved 2o acqudsition aid
A+l70*‘3[,;' "TR-1 Locked on fto target, TR-2 remained

slaved £o acquisdition aid
A+230 TM bLackout, TR-2 slaved to TR-], dropped

trach

Telemetry contact was maintained gfrom horizon-Zo-TM
blackout., S4ix radan data points were obtained fon
orbil s4ix,

Communications between GSFC and the DAMP ship duaring Zhe miAALon

ilVanied from poorn to non-existent. ALL TTY messagesd 5nbm RAgLog 4.

i until shontly before splash.were badly garbled.

DAMP Ahép'acquiaition mesdages were obtained by vodice from
the PMR vodce aammunicationa»netwoak in Hawedid. \A&L'ezeuen data
| points on onbit five and four of the six datd points on onbit six,

| transmitted by the DAMP ship wene neceived by GSFC on missdion dey.

| DATA ANALYSIS

The Mercury neal-iime programs were £o receive reentry data

for Landing point prediction., 11 was decided ththdata taken on

the §ifth onbit would be evatuated Vog§-Line" to give an idea of
| what might be expected on onbit six.. After a Look at this data
‘ izwa&féhdugh¢_bgb#é%@iﬁdké_@é@&bﬁeh &bok'at?the &azniky data

SR A Lo




before it was used "on-Line". The data was noi needed since retro-
fire was perfectly normal., 1t 48 forfunate that it was since posi
- §Light evaluation of the data showed Lthat it was of Litile value.
* " The following 44 a Summary of Lhe data quality:
The data as collected by the Lthree dhips 48 dhown on ploits
3-i, 3-2, 3-3, 3-4, The data which was expected L& shown on 3-11,
- 3«12, 3-13, 3-14., The residuals, on obAe@ved minud computed, anre
a dhown on pzoib 3-5, 3-6, 3-7, 3-8, 3-9, 3-10. The graphs are all
plotted £o the same scale, wiih the measurement (range, azimuih,
elevation) on Lthe nesddual pleited versus Greenwdich Mean Time.
The scaling 44 not undform for range on 3-9 due to Lanrge bias.
Table 1 neflects tl.¢ apparent ennors on the data. The besi
- edtimate of Lhe onbil 44 compared %o ithe data. An R.M.S. value
44 computed from the nesiduals and the biased deviation 4in the

 da£a i& approxdimated., The s2cond siep Léﬁto f4t the equatilons of

- motion to the ships' date without negaxrd 2o the‘detenméned onbit, ™™
This L8 roughly equivalent Lo adding ihe bias to the standard of
comparidon rather than &emoving the bias from Lthe observations.

The standand deviation 44 identified as the unbiased deviaiion.

‘Guaymdbs Mexdeco data takenfﬁhontzy aften the Huntsvilie amd DAMP

ship on the §ifth onblt is shown fon comparison.
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HUNTSVILLE DATA (3-1) Looks &mooth afien point of closest

approach, but azimuth and range appear biased. The Linclination
0f the onbital plane 48 shewed 1.4 degrhees (33,9 degrees) by zthe
data, The computed perdgee heighth £8 2.3 miles too Low. Twenty-
one meadurements, principally azimuth and elevation, were refected

as being spurious.

DAM? SHIP  (Onbdit 5) Data 48 definditely biased 4in azimuth in the

Last edight obsenvations. The §4rs8t Zhree and next six azimuth
measdirements are biased from each other by nearnly three degnreesd.

The {inst thrhee {4t the onbit much better.than the Last eight. The Lask
two azimuth measurements were adsumed Lo be unusable. Perdigee L4
defined 20.6 miles tooc high and the ornbit inclinatian L& given as

33.24 degnrees.

WATERTOWN  Data 44 heavily blased in nange and extremely hough 4in

the angles (3-9), 1% was wot analyzed any further.

DAMP SHIP  (Reenthry) The ohbital ptdne L4 fairly weld defdined,

but the nedight of the capsule was defined as dedng five miles Zoo
Low, Noise in the data does not allow good convergence with only

s4x data points..
SUMMARY

- The eaaok4 n¢ted'dmenct broken down a4 to probable cause.

. _Howeven, it is obvious that ships' position is a serious cause of

i . » P s
v o L T e T .
s R R . IR
[ARSRECEI - PRI



. ernon An the real-time compuiing of onbits. 1n the analysis of

the data other Zange biaset are found £o be present and the adfusting

i%fﬂon ships'! position on motion 48 not feasible. The Huntsville

data does show some reduction in bias when the position L& moved,
waeven, At 44 fell that this ship was probably not out of position
by 90 miles. The readen L8 Lefit Zo his own devieeds in assuming Zhe

dpecific cause of the ernons,

EPILOGUE

The Range Tracker tracked the Mercury capsule on its second

onbit., The ship was at dock&idé at Johnston's TsLand and pitch
and 20£L was noi a pioblem. A b&&éd?ana£y5£4~£& included 4Ln

appendix 4.




APPENDIX I

The equipment used 4in suppoat of MA-8 are as follows:

1. USNS Watentown and USNS Huntsville

I. Telemenitny Sy&tem
-7 2 eaech -
2 each

1 each

§ each

2 each

B T ecach

2 each

Nems-CLlark recedvenr, Model 1412

Nems-CLarnk neceiver, Model 1432

Nems=-CLark preamplifiern, Modef PR-203

Data Contnrnol Sysiems discriminatons.

. Model GFD-3

CEC magnetic tape recorders, Model 2500
ITT O0scilloscope, L7 inch, Model 17350

Brudh A4ix channel pen recordens

£, HF (High Fregquency) Transmitiing and Recedving Equipment
covering the 2 to 30 MC Frequency Specthum L8 as gollows:

2 each

2 each

2 each

5 eaah

Collins KWT=6 Transcedven, 500 W Peak

Collins 310F=-6E/204F-1 Excditen/Amplifdien
Transmitter, 2.5 KW OQuiput

Collins 50Eé6 Recediven

Collins 5174 Recedven

3. UHF (uztna High Frequency) Transmitiing and Recediving Equdip-
meni coverdng the 200 to 400 MC Frequency Spectrum ié6 as

6o££ow4:

2 each

AN/GRC«Z?,T&anéceLvea




S Taknamis TC 3 et wTTRE T

4. Telezype and a&aocLated equipments: 160 wpm

Capability)
2 each  TT-48A/UG Teletyprwnitens '
- 2 each - AN/FGC-25 Teletypewriters, including:
g | TD on Thansmitiern Distnibutorn (2
Each)
| Reperfonatons (2 Each)
2 each Tone Keyens

- AN/URA-8B Frequency Shift Converien
Comparator Groupd

5, Antenna Syatemb supponting the Commundications Equdipe

- ment:
"“zw | ©Long Wite Antennas
‘1 each  Discone HF Antenna
{ each - 11 MC Yagii Antenna
1 each I5 MC Yagdii Anienna ’

6. Miscellaneous Communications Equipment:

£

I -ahch " Magnecord Record on/Reproducen foxr
~ heconding all voice transmissions
1T each _y»44~MC Interoffdice System
L 7?'¢4¢hj_f  l Me PaQAng and Add&eb&&ng Sybtgm j
.‘li ¢aéhf'i ;KV~723 Beacon Keyeh | | | .
_}i‘;éack}ﬁ4?  Stnomberg Caatéon Two»Way Inte&phane } |

o Sywem




7. Radar, S-Band, AN/SPQ-8

§., PMR/GUQ-4, Dual Timing System

| 117. USAS Amerdcan Maniner

E. Two AN/FPQ-4, C-Band radanrs.

2, Cubdic Acquisition aid.
'3, Nems-Clarnk 143¢ tebemetry receiver,

4. Random access solid-state digital computern (RADAP-C).

5, Disdignation and stabilization analog computer wiih Mant 19,

- MOD-3,' gyro compass.

6., Ampex FR-100 14 track magneiic recorden.

Z°: CEC 14 track ascilloghaph
8. Communications equipment as {oLLows: | . 1

a. L ‘each HF Zrnansmitten, 1 KW

b,

1 each HF thansmitten, 3 KW
e. 1 each HF transmiiten, IO.Kw
~,_ Ad. »7 each HF nrecedven |
et

edch  HuHF recedven, AN/GRC-27




APPENDIX 11 -

The modifications of equipment uded 4Ain
Adppoht 0f MA-8 are as follows:

1. USNS Watertown and USNS Huntsville

1. Moved AN/GRC 27 {rom the transmititer room 2o
the electronic wonk shop. Reason was to shorien
the antenna cable run £o the high gain Dopplen
antenna. This astenna Lo be used with the primany
., UHF sysiem.
2. 1Installed Nems Clark WI-PASS {ilter in the Single
| Helix antenna £ine. Reason 20 hreduce internference
from ship board trharsmissions.
. 3., Fabricate and instafl converter to produce one

pulse every s4ix seconds. Reason, installed Lo

feed Datex and éampéglkadan data one time every
N six seconds.
" 4,' Tnstall FCC-3 TTY carndienr equipment,
";  Punpa4e L8 20 mux £ty traflec to hono.
’Vf's, Install 4 ea Limpanders, used Lo provide aupeniad '
© quakity voice and TTY céreuits.

a é;EQP4°V£de the‘capabilitg 2o necord WWY and capsule

R " communications on the Magnecord fape recendenr

L




7.

&

9.

11,

2z,

z3.,

1441

15.
16,

A &

Provide squelching beiween Lthe primary and

f secondary AN/GRC 27. Squelches buih necedvens

“when either Znensmitter (4 keyed,

Installd three circuits with switching and mondiitordng
equipment al Lhe {Light conitrolens desk,
Install Lwo cincudlts Zo the MED desh.

Installed a new high gain omni directicnal antenna

. on the aft starnboard kingpost. Anienna wili be

used with the secondary UHF Zransmiiiten.

Removed the 4queleh cincudit from the AGAVE system,
Provides a Lowen trachking threshotd.

Installed I5 IPS compendation netfworks 4in Zhe

playvack ampLifiens of the TM tape recorders.,

Tnstalled two 25 KC neference oscitlatons in the

model 1818 mixing amplifiens. Required §or refenrence

) On 'tape.,

Installed new TTY machime next to the Datex equipment
Puapose 45 napid trhansmission of radar data as LL£ 14
punched on the radar datex. |

Inatazzed NASA signaling equ&pmento

Inétaltad new TFY pazch pane£ to handlz the new

TTY mach&ne‘and'the FCC~3,cakn¢ek;equmeen£.

Provide fhe capab&t&zy to necond the M &§ 0 Roop ou the

i-ffTM tape &econdea&.




i1, USAS Amendican Mariner

l.f The AN/FPQ-4 ﬁadanb were interconnected Lo proudide
coded pulse operation., A delay Line was Linstalled
to delay ithe Aecand_gaddh thansmitien pulse s4x
- microseconds from th¢~6in4t pulse.
2; ‘The acqudisition aid was modified by Lthe installation
: 55 a wide band cornelation detector and voltage
»;cantnazﬂed oscillaton, The RF assemble was tuned
forn optimum pergormance on‘226.2 MCS. A ghround screen
- was installed on the bovesdght tower to neduce elevation
Vmultépath.. |
3. The RADAP Agena-Ranger program was moddified te punch

eontinuous data with integer Zime tags.




APPENDIX 3

'PAGE _NUMBER - SUBJECT

3-1 Data Taken by Huntsville on Orbit §
of MA-8
’ 3-2 . o Data Taken by DAMP Ship on Orbit 5

of MA-8

3-3 o ~ Dpata Taken by Watertown on Reentry
of MA-8
3=4 | - Data Taken by DAMP Ship or Reentry

of MA-8

3-5 | o . Residuals in Slant Range for Huntsville

Data

3=-6 ) : E 3 - Residuals in Azimuth for Hunteville Data.

Residuals in Elevation for Huntsville

Data

3-8 e  » . Residuals for DAMP Ship Data on Orbit 5

3=-9 _”.,"?’1 R ' Residuals for Watertown Data

3-10 , . o ;[- ' Residuals for DAMP Ship Data on Reentry

3-11 ,;*: fj ;° ) ]f MA-8 Data for Huntsville

3-12 . 'MA-8 Data for DAMP Ship on Orbit 5

M T 3-13'::uflilffff   7¥§  fMA-8 Data for Watertown

; .gﬁlg;   }9  f ;fiff£ii5j MA-8 Data for DAMP Ship on Reentry
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APPENDIX 4

SUMMARY OF THE QUﬁLiTV OF THE RANGE TRACKER
DAT

The USNS Range Thracker tracked the Mercury MA-8 capsule

on its second orbit, The data could not be used in neal-time

but beacon interrogation was allowed so0 that data from the ship
could be evaluated. The ship was nresting at docksdide at
Johnston's I1sLand with a nearly constant piteh and noll., Ship's
posdition was surveyed and was known as well as the Location of
the 4iskand 48 hnown, The FPS-i6 acqudired Late on the second
onbizt and did not tnack at allf on the Zhind onbit. An AGAVE
was uded Lo track the telemetry signal and as an acQu£4£t£on
adid. The ship's superstrucitunre obbéuaed the highen elevaition

. angles on thirnd ornbit and the nadar was never able Lo acqudire,

The angle data Looked very good, The hesdduals, observed

minus computed, are plotied on 4-2. The data was taken at a
10 pen second rate and the nodse was Less than a mik on boih

angles, However, sLani hahge'waa biased as much 140 miles.

1t 48 possible that the Rangg”Tadchen waayznaahing,Hawaii'b

beacon (gle ploit 4‘3).- 7 f? |
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