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TECH, OTHER

1. aestRacT The formal scientific investigative program for studying the Polar Cap
Absorption phenomenon, PCA«69, culminated with the occurrence of a
major solar event which began on 2 November 1969. Scientific data were collec
via 36 specially instrumented sounding rocket payloads launched during the eve
Of these, six payloads, flown on Black Brant VA rockets, were provided by the
Fairchild Hiller Corp. The specific requirements of these payloads, and
their capabilities are discussed in this report.
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b INTRODUCTION

The fornal scicntific nvestigative program Loy stodying the I'lar
Cap Absorption pheromenon, PCA-G9, culiinated with the occurrence of
" major solar cvent which began on 2 November 1967, Scivntific data
were collected via 36 specially instrumented sounding rocket payloads
launched during the event, Of these, six payloads, flown oa Black Drent
VA rockets, were provided by the Faircehild Hiller Corporation., The
specific requiremecnts of ihese payloads, and their capubilities are discussed
in this report.

11, DESIGN CONSIDIWIA 1IONS

The Dlack Brant VA pavicads were required to nwasvre protons,
alpha particles, electron and lon dersity and temocratures, lighl emissions,
X-rays and Lyman Alphu i the "D" region of the isnosphere «t various
times during the solar even:., Fairchild Hiller thus in{egrated the app:ro-
priate instruracnts and deployment systeins into operationdl payloads for
acquiring and wansmtting data back to earih, Previously proven acquisition
techniques were employed wherever possible.

In addition to the 1cquirairenis of ingtrumentation, considerations
of vehicle compatibility, serviceabiiity, and extreme launch environment
were factorcd into the paylcad design.

When the site of the"PCA 63" program was nioved {rom Thule,
Greenland to Fort Churchiil, Manitobe, and renamed "PCA 69", several
degign changes were required o permit measurements .f additional
atmospheric parameters,  As a result, three distinct payload configurations’
were cotablished: ~each on permitiing the measurement of slightly different
parameters. i addition, the tracking *echnique to be used was changed
from Tone Renging 1¢ Racar, This neccssitated the incorporation of a
bezcon,

To perma maxitaum data coverage in the altitude range of interest,
f.e, . inihe 70 1o 125 KM region, the rocket ultitude perfermance had to
be degruaded by addition of ballari, ‘This resulted in a payload vrhich was
about 6CQ lbs in weight, the heaviest paylosd ever to be launched on a
Rlack Brant vchicle, thus altering nominal paylrad design loads criteria,
Certain instruments and gensors reguired uninhibited forward viewing
from the payload, This necassilatzd the uee of ejectable doors aiid
deployable mechamsins.,
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Also to be consiicred were possible Radio IMrequency Interferences,
These could ovigmate with the teacking 1w, oa-board telemetey tirans-
mitters, other vehicles launched simultancously and ground based propa-
gation experiments.  Adequate shielding and/or isolation was thus required
in the payload designs,

111, PAYL.OADL DESCRINTION

All the Black Brant sclected payloads were similar in size and
shape. 1w cylindricel vans contained batweries, s2lemetry and conirol
components and wiring, These comprised ihe lower portion of the payload.
The section housing the gcicntiiie puyioad was a cone cylinder containing
four ejectable doors, The zensovs expos:a by, or deploved through the
door openings ware either shelf mountied, drawer mounted or boom mounted,
The drawer mounted instruments were deployed approximately eipht inches
to provide an unobstiructed forward ficld of view., The hoom mounted
instruments were deployed approximately 28 inches, A long spike was
attached to the nose and was incalated {from the main payload, This was
utilized as an antenna for the 2.) probe. |

Aspect data was provided by a three axes gyro contained in the
teleroetry section and @ single axis magnetometer located in the instrument
section.

Telemetry and tcacon anfennas were spaced arcund the telemetry
seclion which also contained two umbilical connectors for control and
monitoring of the antire payload,

Tired functicns were controlled by redundant "G" actuated timers.
These fonctions were ejection of doars and deployment of booins and were
adjusted to occur between 2'+45 to 50 seconds after launch,

The following drawings illustirate the location and cther physical
data for each paylead type.

IV, INSTRUMENTA'TION

"A. Telemetsy and Control

The felemeiry system utilized was an FM/¥FM type consisting
of twn transmiiters and VCO's as required to support the flight instrumen-
tation for eac'i payload typi. Quadraloop antennas were mcunied on the
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Widmetry section, Al funclion monitors svch as door cjecet rionitors,
darawer and boom deploym nt wyonitor:. as well as ther housckeoping
funvtions were commutated, ‘The compicte telemetry charnel assign-
Sent and commuiator segmert allocation s piven a the [ollowing papes,

control ot the instrwaentation was accomplished My jaching
ralays which enabled various scctions of the payload to b operaicy)
{ndcpendun&‘._y cn cither iuternal os extorne! pos cov, Pack ap turh on was
provided by "G" actuated switches,

B. Justrumantation

The scientific inete.w e flon varjed <lightly fos cedh
payload type, The exact centent o eaxh poylowd with serial avipber can
be obicined frowm the followirg puges, Launch tinies end dawes are also
ihc}icatcd.

V. SUMMARY

' Cne payload wan successfully fired n year prior to PCA 69, The
r=suits of this [light were sc cacouvaging vt the rormaininy five payloads
wie,'e altered orly slightly to accommodate tower latitude conditions and
rainor refinements of scientific poats,

: A seventh payloaa was bailt te replsce the one fired in. ;968 so that
six Black Brant, payloads were available {orr PCA €9 as crigirally planned,
1 .
thn a PCA did cceur, t.ix payloads were fired in accordarce wiih
the Jaunch ptan. Four launches were s: :ccv;~sﬁl one pactially successiul
and one was considered a failure,

‘Never before in the h:story of scientifie rocket inveciigation was
_a program of such magnitude a3 that of PCA 62 attempted, The cardinal
.rYeason tor e high cegiree of program suwccess was 2 aoperation between
- the USATF persannel and tiie varicus r*or.truc'ors. ‘We would like to thank
évaerynne for their efforts and express cur price in being & part of PC/‘ bq



TELEMETRY FORMAT
MODEL "A" PAYLOAD -S/N1, 2, 4% 5

)
1
f
=

!

Functicn

T/M 1
70.0 K*1Z Particle Detector (Para)
52,5 RPA Outuut (Adecle)
40,0 + Ion Boom Gerdian (Adcole)
30.0 + Jon Body Gerdian (Adcole)
22.¢ - Jon Nody Gerdian (Adcole)
14,5 Gyro Roll (CRL;J
10.5 Gyro Pitch (CRL)
3.9 Gyvo Yaw (CRJ.)
3.0 4+ Sweep Mon (Adcole)
. 2.3 - sSweep Mon (Adcole)
1.7 P PA Sweep Mon (Adeole)
1.3 Mague:temeter (CRL)
T/M 2
70.0 P.-ticle Detactor (Para)
52,5 X-Ray Output (Utai))
4. (1 Tangmui= Prabe (Utsh)
~- 30,0 72 Probe (Usnh)
. 14,5 IPIG Cor:mutator (CR1,)
10, 5 FW Radicmeter {Utzh)
3.4 Jl.yman A]>ha (V/tah)
3.0 . .~ EDS (Utah)
2.3 Langnuir Swesp (Utah)
1.7 220 Pot, Monito;* \Utah)
1.3 Arc2leromeler (CRL)
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Segntent #

b G

SCOINC e w

Sl
—

12 611
13 & 18.
15 & 20
21

22 -,

23 .

24

25 ..

26

27

28

)

COMMUTATOR ASSIGNMEN'Y

Function

- -

Jaro Volts (Cs)

¢.5 VvV (Cal)

¥:DS Tem: (Utah)

LS Hi E (Utaly)

2-Fay H1 E (Uish)

Lyman i E (Utzh)

Kadiometer Temp (Utah)
Radiometer Hi E (Utah)

Pariicle Detector + 15 V Mon (Para)
Farticie Detector - 15 Vv Mon (Para)
Paiticle Detecior Hi E Mon (Paraj
Leacon Mcn

Inst, Battery #1 Mon,.

Inst. Battery #2 Mon,

Door 1 Eject Mon

Door 2 Eject.Mon

Door 3 Eject Mo

Door 4 Eject Mon

Radiometcr Ext, Mon

Boceria Moter Start Mon

Gerd Boom Bxi, Mon

RPA Boom Ext, Mon



T/M 1
70.U KHZ
52,5 KHZ
40,0 K11Z,
30.0 KHZ
14, 5 KHZ
10.5 KHZ
2,9 KHZ
3.0 KHZ
2,3 KHZ
1.7 KHZ
1.3 KHZ

TIM 2
70,0 KHZ
52,5 KHZ
40,0 KHZ
30, 0 KHZ
22,0 KHZ
14,5 KHZ
10,5 KHZ
3.9 KHZ
2,3 KHZ
1,7 KHZ
1.3 KHZ

MODEL "13" PAYLOAD - 5/N 3 & 6

Particle Detecior (Para)
RPA Output (Adcoic)

+ Jon Boom Gerdian (Adcole)
Radiometer 127 (Utah)
Gyro Roll (CR1.)

Gyro Piich (CRL)

Gyro Yaw (CIL)

+ Sweep Mon(Adcole)
-Sweep Mon {Adcele)
RIPA Sweep Mon (Adacole)
Magnetometcer (CRL}

Particle Detector (Para).
X-Ray Output (Utah)
Langmuir Probe (Utah)
ZO P'robe {Utak)
JParticle Counter (Utah)
IRIG Commutator (CRIL.)
Photometer 4000 (Utzh)
\JLyman Alpha ((tah)
Laagmuir Sweep (Utah)
ZO Pot, Mon, (Utah)
Accelerometer (CRI)



L& 25
2816

©OID G W

10
11
12
13 & 18
14
15 & 20
17 ;

BRI

21
22
Q.
24
26
27.
28

COMMUTATOR ASSIGNRMIINTS

ziero Vells (Kl

125V

Particle Covnier 'icinp (Utah)
Particle Coun‘er i ©° {Uitah)

X=Ray Ii ¥ (Vitah)

Lymaa Alpha Ni 5 (Utal)
Ihatoracte 4090 Tomp {Dtan)
Fhotometer 40466 Hi 10 (Utaid)
Paiticle Dotector + 15V Meon (Parz)
Pirticle Datector - 16V Men {(Para)
Particts Dotectay - F3 F Mon fPara)
Beacori Mon (CRil;

inst, Battery #1 Mon (CRL).

"O" Iewcior Sig #1 (Utah)

Inct, Batiery #2 Mon (CRL)
ladiometor 12% Ternp, (Utah)

"O" Detectlor Sig #2 (Utah)

Door 1 1Nject {CRIL)

Door 2 Ujcet (CRL)

Déor 3 Eject {CRL)

" Docr 4 Bjeet (CRL)

Boom Motor Stavt Mon (CELL)
Gerdian Boom ¥xt, Mon {Adcole)
RPA Boom Ext, Mon {Adczle)
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T/M 1

70.0 KliZ
52,5 K1z
40,0 KHZ
30,0 K117
22,0 KHZ
14,5 KUZ
10. 5 KHZ

7.35 KlIZ

3.9 KHZ
3,0 KHZ
2.3 KHZ
1.7 KHZ
1,3 KHZ

T/M 2
70.0 KHZ
52,5 KHZ
40,0 KHZ
30.0 KHZ
22,0 KHZ
14,5 KHZ
10, 5 KHZ
7,35 KHZ
- 3.9 KHZ
- 3,0 KHZ
2,3 KHZ
1.7 KHZ

MODEL "D" PAYLOAD - $/N 7

Z© Probe (Utah)
Standard X-Ray (Utah)
Langmuir Probe (Utah)
IRIG Commutator (CRL)
Langmuir Sweep (Utah)
Lyman Alpha (Utah)
Soft X-Ruy (Utah)

Gyrc Roll (CRL)

Gyro Pitch (CRL)

Gyro Yaw (CRI.)
Langmuir Ion (Utah)
Magnetometer #1 (CRL)
Magnetometer #2 (CRL/FHC)

Amp Prohe (Adcole)
FW Photometer (Uiah)
Boom Gerdian (Adcole)
OH Photometer (Utah)
1,27 Radiometer (Utah)
03 Photometer (Utah)
No Photometer (Utah)
Gerdian Sweep (Adcole)
Amp. Probhe Sweep (Adcole)
Accelerometer (CRI.)
"O" Detector (Utah)

O3 Detector (Utah)

11

0 -+ 5V
0 -+ 5V
+2,5V

0 - +5V
+ 2,5V

0 - + 5V
0-+5V
0 -+ 5V
0-+ 5V
0-+5V
0-+5V
0 -+ 5V
0 -+ 5V
0 - +5V
0-+5V
0 -+ 5V
0-+5V
0 - +5V
0-+5V
0-+5V
0-+5V
0-+5V
0 -+ 5V
0 - +5V



COMMUTATOR ASSIGNMISNT

O Volr C:lib
4 2.8V Calib,

I, W. Photonwcter FwW 4400 - 1ii L
I'.W, Phoiomeicr ¥W 4400 - 1emp

Photorireier 4400R-1 - tli 1
Photomicter Wi - LD -
Photomreter W' < 113 - Tomp
Radioraeter 127 - "Femp
Photon:cier 100013 - 1 ¥
Photomcier 490002 - Tewnpt
Lyman Alpha - 1l E

STD ¥-Ray - i &

Ty; (Adcoley

VATV (Adeole)

VOTM (Aoccle)

- 30 V' Mon (Adcole)

Raitery #7 Moen
Betiery #2 Mon,
Eracon Mon,
Door 1 Eject Mon
Docy 2 Fject Mon
Loor 3 lject Man
Door 4 Eject Mon

Boom Maotor Start

Gerd, 13cory Ext, Mon
RPA Bcom Ext. Mon

12



PAYLOAD #1 VEHICLE DESIGNATION -U-3 MODE!L: B
LAUNCH TIME 4 NOVENMBER 1969 - 2245:00 Z

Beacon Antennas S/N 133, 140

T/M2 VCO's

CT/M Antennas - 227,7 S/IN V14, Vi5
T/M Antennas ~ 258, 5 S/M Vie, V17
T/M Transmitter -~ 22,7 .S/N 339
T /M Transmitter - 258, 5 S§/N 335
' Beacon - 8/N &7
Commutator S/N 3
Accelerometer S/N &2-509
Altitude Switch 20K! SIN 374
Altitude Switchi 20K! S/N 316
Altitude Switch 75K S/N 385
T/M 1 VCO's
70,0 KC SIN . s
52,5 KC S/N 4371-5
40,0 KC . B/N 5234-5
30,0 KC S/N $221-5
22.0 KC S/N 4355-5
14,5 KC S/N 5204-5
10.5 KC B/N.5194-5
3.9 KC SIN §176-5
3.0 KC S/N 4304-5
1, 7KC S/N 5149-5
1.3 KC S/N 5128-5
Mixer S/N 54175

70.0 KC S/N 4573-5
52.5 KC $/N 5239-5
40,0 KC S/N 6336-5
30,0 KC S/N 5219-5
14,5 KC S/N '5200-5
10.5 KC S/N 5188-5
‘3.9 KC S/N 4312-5
3.0KC ‘&/N 4198-5
2.3 KC S/N 5268-2
1.7TKC S/N 5150-5
‘1,3 KC S/N 5130-5
Mixer S/N 327¢
5 VDC Rcgulator "8/N"1381
Primary 'l'imer .. 8/N 11878
Secondary Timer S/N 11888
Gyro . S/N. 68-1



Maugaetic Aspect Sensor
Proton NDetector

Adcoln

40 Probe

Network Dox

DS )

Lyman & Detector
X-Ray Counter
Multichannel Fotometer
Langmuir Probe

14

S/N 2281

S/N 1’5

S/N1

ZOP 66-2
ZeDr 68-2
Model 4 Unit 8
L.ot 63-6
Madel 5 Unit 5
Blf-1S/N 4
LP 68A-7A




S/N 2 VEHICLE DESIGNATION -U-5 MODEL %
LAUNCH TIME: 3 NOVEMBFR 1969 - 13:1500 Z

Beacon Antenna S/N 125, 129

T/M Antennas - 227,17 S/N wil, wi2
T/M Antennas - 258, 5 S/N W05, W06
T/M Trans, - 227." S/N 341
T/M Transmitter - 258, 5 S/N 332
Beacon S/N 868
Comynmtator S/N 4
Accelerometer S/N 38-655
Altitude Switeh 2OK! S/N 373
Altitude Switch 20K! S/N 375
Altitude Switch 75K S/N 382
T/M1VCO's
70.0 KC S/N 4243-5
52,5 KC S/N 5241-5
40,0 KC : S/N 43€6-5
14,5 KC S/N 5199-5
10,5 KC - S/N 5191-5
3.9 KC S/N 5175-5
3.0 KC S/N 4306-5
1,7 KC S/N 5142-5
J.3 KC ' , S/N 5133-5
Mixer S/IN 3282
T/M 2 VCO's
70,0 KC S/N 5254-5
)2, 5 KC S/N 5243-5
40,0 KC S . S/N 6338-5
30,0 KC S/N 5227-5
14,5 KC S/N 5203-5
10,5 KC S/N 5187-%
3.9 KC S/N 4313-5
3.0 KC S/N 4305-5
2.3 KC S/N 5269-2
1,7 XC S/N 5147-5
1,3 KC S/N 5138-5
Mixer S/N 3281
bVDC S/N 1285
Gyro S/N 64-2
Primary Timer S/N 11884
Secondary Timer 5/N 11883

15
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Megnetic Aspeat Sensor SIN 2276

J'roton Detector sf>pa
Adcole S/N b
7@ 1’robe Z.e1 68-17
Network Box Z€F 68-8
1¥DS Mcdel 4 urit 5
Lymana Detecter Lo 68-4
X-Kay Counier Model 5 S/N 2
Multichannel Photomer BE-1 S/ 3
Langmuir Probe LP-68A-2A

A

LY i

(4

\ :

4 )

1}
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S/N 3 VEHICLE DESIGNATION ~U-1 MODINT, F
LAUNCH TIMIi: 3 NOVEMIR 1969 - C605:06 7

S/N 123, 126
S/INW13, W14
S/NWO01, wo2

_'Bvacun Antemnas
TN Antcmms 227,17
T/M Antennas 258, 5

T/M Transmitter 227,17 8/N 340
T/M Transmitter 258, 5 S/N 336
Beacon SIN £64
Commutator SIN 3
Accelerometer S/N 93-586A
Altitude Swiich 20K’ 'SIN 370
Altitude Switch “O0K! E/N 371
Altituce Switch 75K! S/N 334
T/N 1 VCQO's
70,0 K S/N 5257-5
92. 9 K S/N 4235-5
40,0 KC S/N 4362-5
14,5 KC S/N 5206-5
10,5 KC ° S/N 5192-&
3.9KC S/N 4315-5
3.0 KC S/N 4301-5
C1,TKC SN 418%-5
1.3 KC SIN B127-%
30.0 KC HIN 5224-5

Mixer S/N 3234
T/M 2VCO's
70,0 KC
32. 8 KC )
40, 0 KC
30.0 KC
14, 5 KC
10.5 KC

3.9 KC

2.3 KC

1.7 KC

1,3 KC
22,0 KC
Mixer
5 VDC Regulator
Primary Timer
Sceondary Times

‘Gyre

17

S/N 3284

S/N 5255-5
S/N 4368-5
S/N 5232-5
S/N 5220-5
S/N 5205-5
S/11 5189-5
S/MN 5178-5
S/N 5266-2
©/N 4281-5
S/N. 5132-5
S/N 5215-5
S/N 3273
S/N 1383
S/N 151879

‘S/N.1188)

S5/N 643



MEgwetic Aspect Sensor

Proton Detector
Adcole

26 robe

Network Box
Particle Countcr
Lyman a Detcetor
X-Ray Counter
Langmuir Probe
3910 Photometer
Model 127 Radiometer
Atomic "O" Detector
Atomic "O" Sensor
ladiometer WW-0

.

1o

X
;
W

S/N 220z
S/N PG
S/N 3

21 68-6
2Q) 68-6
PC-60-5
Lo G8-7
Model 5 S/N 4
LI' 63A-2A
WT 4S/N 4
S/ 00l
S/N 4

S/N 2

S/N 1



S/N 4 VEHICLE DESIGNATION - U-2 MOLET, A
LAUNCH TIMIS: € NOVEMBER 1960 -~ 2019:59 7

S/KN 131, 149
S/N W9, W10
S/N W07, wWos

Beacon Antennas
T/M Antennas - 227, "
T/M Antennas 258, 5

7 /M Transmitter ~ 227, 7
T /M Transmitter 258, 5
Beacon
Commutator
Accelcrometer
Altitude Switch 20K!
Altitude Switch 20K
Altitudc Switcbh 75K!
T/M1VCO's
70.0 KC
52.5 KC
40,0 KC
14,5 KC .
10,5 KC

3.9 KC

3.0 KC

1,7 KC

1.3 KC
Mixer
T/M 2 VCO's
70.0 KC
52,5 KC .
40,0 KC
30,0 KC
14,5 KC
10.5 KC

3.9 KC

3.0 KC

2.3 KC

1.7 KC

1,3 KC
Mixer
5 VDC Regulator
Gyro
Primary Timer
Sccondary Timer

SIN 342
S/N 334
S/N 867
S/IN 2

S/N 63 -584A
S/N 3¢9
S/N 368
B/ 386

S/N 4241-5
S/N 5240-% -
-8/N 4363-5
S/N 529%-5
S/IN 43395
S/N 4201-5
S/N 5150-5
‘BIN '$140-5
SIN 4293-5
S/N 3274

S/ 5252-4
‘S/N 42375
£/N 6330-5
S/N 4361-5
S/N 5208-5
S/N 4341-5
S/N 4204-5
/N 5i61-5
S/N 5267-2
$/N 5146-5
8§/ 53075
SIN 3279
S/N 1394
S/IN 63-1
S/1 13018
S/N 11824

19



Maguactic Aspect Sensor.
Proton Detector

Adcele

Z& Probe

Network Box

EDS )

Lyman a Detector
X-Ray Counter
Multichannel Photomeceter
Langmuir Probe

20

SIN 2284

S!N 1’6

SIN 4

201’ 63-4
Z0P 62-4
Mecdel 4 Unit 6
La 68-1

Model 5 Unit 3
BE-1S/N §
LP 66A-4A



S/N 5 LAUNCIT DATE 19 NOVEMEER 1968 - MODE]L A

Swip Maiching Network U4ARI, G3 Unit 1

Z0. Probe UART. 68 Unit 5
DS Model 4 Unit 2
X-Ray Counter’ UARL 5 Unit 1
Magnctometer S/N 2282

Lyman UAKI. 68 Unil 4

DC TODC Conv,
DC TODC Conv,

P.C, Box S/N 8
Proton Detector S/N 8
Programme i S5/N 102 (Adcoie All S/N 2)

Antenna Range

Model DC 25¢ S/N 5
Mode) DC 15 3/M 8

T/M1. T/M 2
1.3 KHZ, S/N 5129-5 S{N 5131-5
3,9 KHZ S/IN 4315-5 SIN 5174-5
3.0 KHZ SIN 4195-5 S/N 4300-F
2.8 KHZ ° G/N 4289-5 ] S/N 5201-2
1.7 KHZ S/M 5141-5 8/N £144-5

22,0 KHZ S/ 2252-5 N/A

14,5 KHZ S/M 5292-5 S/N 6211-5

SIN 5193-5

10..5 KHZ
70,0 KHZ
52.5 KHZ

40,0 KHZ S/N §235-5 S/N 5277-2
30,0 KHZ /N 5228-5 S/N 5222-5 -
Mixer ' 5/N 3280 SIN 327
Regulator N/A _ S/N 1387
Trangmitter - 227, 7 S/N 344 2258.5  S/N 332
Commutaior SiINEg

Receiver

Accelerometer 3/N 32-002

Altitude Switch 20K! S/N 1367

Altitude Switch 20K ~S/N 374

Altitude Switch 75K S/N

Gyro.
"G' Time
Westl ﬁWit?h

.
t o

S/N 5374-5
5239-5

SIN 4344-5
S/N 5253-5
S/N 5242-5

/N 68-2 Kemawec from 7'/M section

S/N 11-886
S/N 148

21

S/N 11-885
S/N 145



S/N 6 VEHICLE DESIGNATION --U-6 MCDE)L B
LAUNCI TIME: 4 NOVEMBER 1969 - 2308:00 %

Bueacon Antennas S/IN 121, 132
‘T /M Antennas - 227,17 S/N Wib, wWie
T/M Antennas 258, 5 S/N W03, wWo4
T/M Transmitter - 227, 7 S/N 243
T/M Transmitter - 253, 5 S/N 337
Beacon S/N 263
Commutetor SIN S
Accelcrometer S/N 93-624A
Altitude Switch 20K S/N 372
Altitude Switch 20K SIN 371
Altitude Switch 75K! S/N 382
T/M 1VCO's
70.0 KC S/N 4240-5
52,5 KC : S/N 4370-5"
40,0 KC S8/N 5233-5
14,5 KC S/N 5211-5
10,5 KC S/N 43383
3.9 KC 5/N 5173-5
3.0 KC S/N 4186-5
'1,.7 KC ‘ A S/N 3143-5
1.3 KC S$/N h136-8
30.0 KC S/ 5223-5
Mixer S/N 3283
T/M 2 VCO's
70,0 KC s rp P S/N 4242-5
52,5 KC . S/N 4238-%
40, 0 KC S/N 5594-5
30.0 KC S/N 52265
14.5 KC S/Ii 5201-5
10,5 KC S/N §166-5
3.9 KC S/N 5179-5
2.3 KC S/N 52%0-2
1.7KC . S/N 5148-5
1.3 KC S/N 5134-5
22,0 KC S/ 5211-5
Mixer S/N 3278
5 VDC Regulator 3/N 1586
Prirmary Timer S/N 1148!
Secondary Timer €/N 11890
Gyro .. SIN 63-214

22



Magnetic Aspect Sensor. S/N 22738

Proton Detector SIN P4
Adcole S/N 6
ZO Probe 201 68-3
Z© Network Z.0P 68-3
Particle Counter PC 69-6
Lyman & Detector L 68-2
X-Ray Counter PR 2-1
3910 Photometer ] WT 4-8
Meodel 127 Radiometer S/N 002
Atomic "O" Detector SIN5
Atomic "O" Sensor S/IN 1
Langnuir Probe LP 68A-6A
‘ )

P ] .

] { .

A ‘ ~ )
\

(' t 23 AI



S/N 7 VEHICLE DESIGNATION - U-4 MODEL D
LAUNCH TIME: 3 NOVEMBER 1968 - 1711:00 7

Beacon Antennas 142, 124
T/M Anteunas - 227,71 AA12, AAL
"T/M Antennas - 258, 5 AA13, AA14
T/M Transmitter - 227, 7 348
T/M Transmitter - 258, 5 331
Beacon 582
Commutator 7
Accelerometer 112831
Altitude Switeh 20K 376
Altitude Swifch 20K! 394
Altitude Switch 75K 381
T/M 1VCO's
70.0 KC 5258-5
52,5 KC “ 4369-5
40.0 KC ; 6335-5
30.0 KC 5584-5
22,0 KC 6234-5
14,5 KC H553~5
10,5 KC 5841-5
7.35 KC | 4180 (Dorsett)
3.9 KC : 6328-5
3.0 KC 5475-%
2.3 KC 4288-5
1,7 KC 5440-5
1.3 KC 5135-5
Mixer el s 3399
Regulator : 1412
T/M 2 VCO's
70,0 KC 4372-5
52.5 KC 4367-5
40,0 KC 6337-5
30.0 KC §225-5
22,0 KC _ 5213-5
14,5 KC . 5552-4
10.5 KC 51905 |
7.35 KC 4203 (Dorsett)
3.9 KC 5177-%
3.0 4299-5
2.3 KC 431.50--5
1,7 XC .. 5145-5
Mixer 3212
Timer (Pri) 13019
Timer (Scc) g 13017
Gyro ‘ 17-22
"G" Switch 137
"G" Switch 150

24



Magnetometer
Adcole

ZB Probe

728 Network Box
Soft X-Ray & Lyman &«
UV-Photometer
Radiometer
X-Ray Counter
"O" Detector
"O" Sensor
Langmuir Probe
Photormeter (FW)
Photometer

25

771 (3-1
7P 68-5
6Y-1
WTI-BS/N 1
12773 S/N 001
Mode! 5 S/N 8
S/N 1

S/N 4

I.P 68A - 8A
FW 4400 S/N 001
4000-B Non:



BLACK BHANT V

Schematic Diyrram T'M & Control TSN-500-300-C001 (1)
Schematic Diagram - Instetonentation Scetion -0002 (1)
Schoermatic Diogram - G Panel -0003 (1t)
Cabling Schomatic -0004 (13
1SE to Blockhouse T Wire list -0005 (13)
Joaumcher to Payload Wive st -0006 (13)
G140 to Payload Test Cable -0007 (1%)
GSE Panel Machined -0003 (13)
Relay Mount g Bracket - GSIS ~ -0009 (D)
Wire List and Cable Diagram -0010 (D)
Battery Dox -0011 (D)
Cover - Dattery Dox -0012 ()
Doubler Plate -0013 (D)
Telemetry Access Door -0014 (1)
Mounting Platc -0015 (1)
Cover - Gyro ; -0016 (D)
Mounting Plate - Connector : . -0017 (1)
VCO Housing No., 2 -0018 (C)
VCO Housing No, 1 -0019 (C)
Bracket - (G) Timer Mounting ‘ -0020 (C)
Adapter Plate - Mounting (G) Timer -0021 (C)
Plate - Cover VCO Housing No, 2 -0022 (C)
Plate - Cover VOO lousing No, 1 -0023 (C)
Door - lgnilcr Access -0024 (C)
Igniter lousing -0025 (R)
Mounting Plate Telemetry -0026 (D)
Grounding Plate . -0027 (C)
Grounding Switch Assembly -002S (C)
Mounting Block - 1"ly Away Connector -0029 (D)
Mounting Bracket - G Switch -0030 (L)
Standoff - Relay Rack -0031 (C)
Comnector Plate - VCO No, 1 -0032 (C)
Comnector Plate - VCO No, 2 -0033 (C)
Standoff - Mounting Plate - Gyro -0034 (B)
Standoff - VCO ,=0035 (B)
Pad - Battery : : -0036 (1)
dad - Battery -0037 (C)
Housing - Teclemetry -0038 (J)
Spacer - Commulator : -0039 (13)
Spacer Plates - Baltery Dox -0040 (C)
ETS Conncclor Mounting Plate -0041 (13)
VCO Housing - Modified ' -0042 (C)
Councctor Plate - VCO lousing Modified -0045 (C)
Cover Plate - VOO Houzing Modified -0044 (C)
Clip Angle - Deck Attach Sin, 48, 000 Upper -0045 (13)
Bushing Block - lixtending Gerdion ' -0046 (D)
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DLACK BERANTDT V (CONTINUEKD)

RBushing Cap - Exicending Gerdien

hod - Extending Gerdian

Bushing 1ock Assembly - Faxdending Gerdian
Mouuting Brecket - NX-Ray Counter Sub-Asscimbly
Deck Plate No, 1 - Station 25, 600

Deck Plaite No, 2 - Station 41, 100

Dock Plate No, 3 - Station 48, 000

Deck Plate No, 4 - Station 55, 760

Deck Plate No, 6 - Station 61, 500

Deck Plate No, 6 - Station 66, 000

Mouwnting Brachket - 1, D, S, Jxperimoent

Mounting Bracket RPA lBoom Nonitor

Mounting Block - Ram 5C Magnctometer
Comnecting Pin - RPA - Detectlor

Rod End Plate - RPA Detector

Adaptor Plate - RPPA Detector

Extension Rod -~ RPA Detector

Web Plaie - RPA Slide

Web Plate - Extending Gerdian Slide

Mounting Brackel - RPA Amplificr

Slide FFastener Plate - Extending Gerdian

Slide Fasiencr Plate - RP’A Detector

Mounting Bracket - Extending Gerdian Boom Monitor
Pulley - RI’PA BPoom Nonitor Cable 1-31-68 Voided
Shaft - RPA Boom Monitor Cable

Cable Fitling - Extended Gerdian

Mounting I"late - Klecirometer Gerdian AMFEF Yxt
Mounting Bracket Sub-Assembly Proton Deteclor
Rod ¥ind Plate Iixtending Gerdian

Bushing Cap RPA Detector

Bushing Block RI’A Detector

Bushing Block Asscmbly RPA Detecter Extending Slide
Frame Subassembly - Assy, Sta, 41,000 Radiomeler Slide
RH & LI MTG. Angle - Assy, Sta, 41,100 Radiometer Slide
Attach Angle - Slide Brace - Sta, 25, 500

Attach Angle - Slide Brace - Sta, 41,100

LI Slide Brace PPlate

RIl Slide Brace Plate

Deck Attach Angle - R & L ITand Sta, 56,000 & 61, 500
Deck Attuch Angle - R & L lland Sta, 66,000

Spacer - Relay Rack

Angle Bracket - Relay Connector

Primary Angle - Relay Rack

Sccondary Angle - Relay Rack

Relay Rack Assembly

Deck Attach Angle Stns, 4800 lower 41,000 and 25,5

a7

1

1T'51)-500-300-G047 ()

-0048 (C)
~2049 ()
-2050 (1)
-0051 (1))
-00562 ()
-0053 (D)
-0054 ()
-0055 (1)
-0056 ()
-0057 (1))
-0058 (C)
-0059 (C)
-0060 (13)
-0061 (B)
-0062 (C)
-00635 (C)
0064 (C)
-0065 (C)
-0066 (C)
-00G'7 (D)
-0068 (D)
-0069 (C)
-0070 (13)
-0071 (13)
-0073 (1)
-0074 (C)
2075 (D)
-0076 (13)
-0077 (C)
-0078 (D)
2079 (C)
-2080 (1)
-0081 (C)
-0082 (C)
-0083 (C)
-0084 (1))
-0085 (D)
-0086 (C)
-0087 (1)
-0088 (C)
-0089 (C)
-0090 (D)
-0091 ()
-2002 (J)
-0093 (13)



BLACK BRANT V ((‘()N'I‘_II\‘HI'JH)

Splice Plate - Station 48,000

Spring Guide - Door jector NModel 13

Detent - Ball Model I

Block Spacer Door Ijeclor Model 13

Plate Door ¥ jector Model B

Attachment Plate - Door Fjector Nodel A

Attachment Plate - Door Hjector Model B

Plate - Door Ejcctor Model A

Mounting & Spring Housing Dlock Model A & 13

Spring Guide - Door ¥jector Model A

Block Spacer - Door Ejcctor Model A

Subassembly Model A - Used on sta, 41,000, 55,150 & 65, 000

Deck Support Channel-1 sta, 25,500 to 48, 000 -2 sla, 48,000 to
66, 000

Squib IYire Circuit

Shoulder Screw - RIPA Delector

Stop Pin - Radiomecter Slide

Mownting Plate - Micro Switch

Detent Ball - Model "A" Door Ejector

irounding Strip - Release Mechanism

Control Circuit

Retainer - Dall

Sub-Assembly Model B used at sta, 48,000 Door liclease Mech,

Stop Spring - Subassembly

Strip - Pullavay - Door Ejector Model A

Assembly Black Brant VA Inst, 1ayload

Assembly Black Lirant Telemetry

Pulley Bracket = RPA Doom Monitor Cable

Spacer - Conncctor VCO

Door No. 1 - Station 66, 000

Mounting Plate, Altitude Switch

Door No, 2 - Station 55, 750

Door No. 4 - Station 27,700 to 41, 700

Door No. 3 - Station 33, 720 {o 47, 400

Door No, 4 Doubler - Station 27, 700 to 55,750

Door No, 3 Doubler - Station 33, 720 to 47, 400

Door No, 1 Doubler - Station 66, 000

Door No, 2 Doubler Station 55, 750

VCO Blank - VCO Jlousing

Spool Shaft - Gear Dox

Idler Shaft - Gear Box

Motor Shaft - Gear Box )

Battery Box Blank L

Jlousing - Gear Dox

Solenoid Plunger - Gear Box

Solenoid Bracket - Gear Dox

Worm Shaft Assembly (Worm Shaeft Tub)

TSH-600-300-G044 (1)

0005 (14)
00906 (13)
~00907 (C)
0098 (C)
-0099 ()
-0100 (C)
<0101 (C)
-0102 (13)
-0103 (13)
-0104 (13)
-2105 ()
-0106 (D)

-0114 (BB)
-0115 (C)
-2116 (D)
-2117 (13)
-0018 (13)
1119 (J)
-2120 (J)
-0121 (B)
-0122 (1)
-0123 ()
-01241 (C)
-0125 (D)
-0126 (1)
-0127 (D)
-0128 (D)
-0129 (D)
-0130 (D)
<0131 (D)
-0132 (C)
-0133 (13)
-0134 (13)
-0135 (1)
-0136 (13)
0137 (I%)
-0138 (13)
-0139 (13)
-0140 (13)
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BLACK BRAN'T V (CONTINULLD)

Worm Shaft - Gear Jox

Worm Shaft Assembly - Geirr Box
Moditication Worm Gear 20 Teeth
Modification Spur Gear 12 'f'eeth
Modification Spur Gear 48 ‘I'ceth
Modification Spur Gear 20 Teceth

Test Iixture - Spinming

Spacer - Gear Box

Spacer - Worm Shaft - Gear ox

Test IMixture - Vibration

Chamnel Plate - Cable Stowage RPA
Bushing Guide - Cable Stowage RPA
Flanged Bushing - Cable Stowage RPA
Support Strap - Cable Stowage - Gerdian
Baffle Plate - Cable Stowage - Gerdian
Holddown Itinger - Iiject able NDoor
Gear Box Assembly

Assembly Itixture

Bracket - (G) Timer Mounting

Plate - Gerdian

Cable Attach Ifitting - Yixtended Gerdian
Cable Fitting - RIPA Plate

Plunger - Stop Block

Pad - Brake

Special Brake Pressure Bolt

Brake Shoc

Pressurc Shims

Pressure Shim .

Swage Tool

Bracket - Switch

Rod - Switch Actuator

Plate - Retainer

Amplificr Bracket

Snubbing Block

Pin, Cable Restraining

Pin, RPA, Restiraining

Plunger, Stop Rlock

301-0147 ()
-0148 (13)
-0149 (13)

301-0150 (1)
-01561 (C)
-01562 (C)
-0153 (C)
-0154 (C)
-0155 (C)
-0156 (C)
-2157 (12)

301-2158 (J)

300-2159 (C)
-0160 (C)
-0161 (C)
-0162 (C)
-0163 (C)
-0164 (C)
-0165 (C)
-0166 (C)
-0167 (C)
-0168 (C)

500-301-0169 (C)
-0170 (C)
-0171 (C)
-0172 (C)
-0173 (C)
=0174 (C)
-0175 (C)
-0176 (C)
-0117 (C)



