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FOREWORD

The Operations Requirement is a document pre-
pared by the Range User, describing in detail the
requirements at the rocket range to acconmplish a
specific test or a series of tests in the over all
test program. The accepted OR is the established
method by which Users obtain support from the
Churchill Research Range.,

ABSTRACT

Black Brant Rocket AD-II-LL was instrumented
by NRC, the University of Saskatchewan, and the
University of Alberta, Calgary, to measure various
phenomena associated with auroral activity. The
instrumentation included an ejected package equip-
ped for measurement of electron density detail
structure by a radio frequency impedance probe
method, a second ejected package for measurement of
the electric field potential profile, a cosmic ray
experiment concerned with the direction of energetic
particles associated with auroral activity, Langmuir
probe measurements of the fine structure of electron
density, acoustic-type micrometeorite detectors,
and a neutron detector utilizing the "phoswich"
technique for energies in the range 0.2 to 10 Mev,
The rocket is to be launched into a visible auroral
display under conditions of solunar darkness and no
cloud cover. The Operations Requirement states
requirements for working space, transport, power,
communications, meteorological, and other technical
support at the Range. It describes briefly the test
and the rocket, and gives details of the telemetry
used and the data to be recorded. A detailed User
countdown is also included,
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NO. INSTRUCTIONS/REMARKS
1.3.2 Delete item (c).

1.6 Delete para. 2 and add:

Range User intends to operate two receivers (Nems-Clarke
Type 1432) connected to a pair of orthogonally oriented
linearly polarized antennas on the Tracker #2 platform.
This equipment is intended primarily to yield signal
strength data for the purpose of determining the motion

of the EFP package. Signal strength (AGC) data from the
receivers will modulate two User voltage-controlled
subcarrier oscillators for recording on telemetry magnetic
tape recorder Track 2. RFOAR is requested to make Tracker
#2 platform available, provide 60 cps, 115V power (15 amp.
service) at the platform, and provide four coaxial lines,
RG-53/U or RG-8/U between the platform and the nose cone
assembly area in the Operations Building. All other
facilities for this measurement will be provided by Range
User.

2.2.1 Revise "Received Signal Strength on Track 2",
as follows:

SUBCARRIER IRIG

T/M LINK ANTENN A FREQ. NO.
#1-219.5 mc Range Circ. Pol.

CRR Rx /A 22 kc 14
#2-228.0 mc Range Circ. Pol.

CRR Rx 30 ke 15
#3-231.4 mc Range Circ. Pol.

User Rx LO kc 16
#3-231.4 mc User Linear VAw

User Rx 52.5 ke 17
#3-231.L4 mc User Linear "Bn

User Rx 70 kc 18
10.1 Add Ttem (7) - Tracker 2 platform for Range

User antennas.

COPY NO.
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1.0 GENERAL INFORMATION

1.1 Operations Command

The following personnel will be 2zt the Rocket
Facility, TFort Churchill, in connection with this program:

A total of ten Range User personnel (IRC) will
work on this program at Fort Churchill,

Two or three representatives from the University of
Saskatchewan and one or two representatives from the University
of Alberta may be present to assist in experiment preparztions.

lio visitors are expected at this test.

A list of names with duties and dates of arrival
will be forworded to RFOAR at a later date.

oy

Trial Coordinator = £, Stanifort

)
N

Project Scientist - D. Johnson
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1.2 Range Time Utilization

1.2.1 Test Duration and Frequency

This OR is for requested support in firing
one Black DBrant IIA rocket. It is anticipated that Range
User equipnent and personncl will be at the Rocket Facility
for about onc month, commencing about March 206th, 1%9€4.
Support for living accommodation, transport, equipmen. and
rocket storage, assembly and blockhouse space, power, and :
comrmunications is requested for this period. Rocket assembly,
fin alignment, arming, placing the rocket on the launcher,
etc. will be the responsibility of the range contractor.
Operation of the Range Telemetry Station and radar mav be
requested a day or two before the scheduled firing in conjunction
with nose cone instrumentation preparation and a complete "dress"
rchecarsal of the launching.

Day-to-day rescheduling of the launching mayvy
be necessary due to weather and other requirements of the
vehicle and experiments. Data on vehicle performance and
launch restrictions will be made available from CARDE for this
particular rocket. This data is bascd, in part, on information
supplied to CARDE by MNRC on estimated nose cone weight and
C. of G. and nose cone shroud holes and projections. It is
understood that a report concerning the Black Brant IIA vehicle
originating from CARDE is available to CRR.

Desired experiment conditions are:
(a) aurora
(b) darkness, no cloud cover and no moon

(c) no exceptional solar activity or polar
cap absorption event

(d) during a ncar pass of the Alouctle
satellite, if sLill operating
and are lisled in the order of decreasing importance. Absence of

&

(a), (b) and (c) may Justifly postponement of a scheduled launch-
4

ing. A hold for aurora is desircd at T - 3.5 nin., with provision
for resuwaption of count on 30 scconds notice.

1.2.2 General Countdovm

T FUNCTIOH/SERVICE

I'reporation Mhaose:

P77 day itocizet notor, fins, ipniter, arrive at fort
Churchill via air traasport. These parts nay
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1.2.2 General Countdovm (cont'd.)

TINE IFUIICTION/SERVICE

—————

Preparation Ihasc:

F-7 day (cont'd.
be shipped several weeks prior to this time.
Range requested to unload and transport to
launch site storage (6.1.2). -

llose cone, noze cone instrumentation, checlk-out
cquipnznt and nose cone control unit arrive at
Fort Churchill. This cquipment will be cons irned
to DithiL. DREL is requested to supervise the
unloading and arrange Lo have the equipment
transported and stored in the preparation area
nllotted to this project. (6.1.2)

-—

tangse User personnel arrive at Tort Churchill.
Accoumiodation and personnel transportation
support requested. (Request for accommodation
will be wuade to DRIL.) (5.1.2)

F-6 dav inge User persomnel bepin setting up check-
out enuipnrent and preparation of nosec cone
instrumentation. Request:

1. JYreparation arca space (10.1).

2. Dloclthouse space (10.1).

3. Transportation (6.1.1).

L. Yower (5.1.1).

9. Support [or connection of wabilical cable (4.3.3).
G. Cowmxrmicnations (4.1). '

~

/. TIarallaclic caiera operation (1.6.1).
5. lietcorolorical services (3.0).

. OfTice spase ~t DRIL and tclephone (10.1).

10.  DBuppert for setting up Ranpe User's instrumen-
tation (1.0).

F.1 dayr lLlose cone jpreparation complete.
fiove nose cone, pavlond control console, power
supplies, clc., to hloclkhouse.
Jnttery charsing complete.
Install 2ll batleries to pavload.
Couplete instrurentation check-out with nose cone
siiroud oflf,
dadar bheacon cheel:,
Carinnboneter chenl,
doenress support of telemetry station, radar, DRI'L
cned poed servicas oad engincering for launch "dress
rolenrsalt, (5.1.0)

o
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1.2

TS

Launch Phase:

T-6:00:00

T-4:10:00
T~4:00:00
T-3:50:00
T-3:40:00

~3:00:00

0:00

t.)
A%

]
.a

I_J
(N |
C
'

on
General Countdowm (cont'd.)

FUHCTION/SERVICE

If it is very cold, it is desirabhle to keep the
time between elevation of the launcher and
irnition to a ninimwa, It is understood that
riinimua motor temperaturce for launching is OOF
on the encine sliin., lHeaters will be used in the
nosc cone pavload space as_the pavload tempera-
ture must be kept above 32°r,

Final visual inspection of pavload and battery
check.

Checl: complete lenpgth of umbilical cable from
console in hloclhouse to vehicle 50-pin connector
with test bo:x. .

Assenblce nose cone shroud to pavload.

Pressurize nose cone to 5 p.s.i.g.

All Ranjse User personnel on station.
Ilove nose cone to hazardous assembly.
Range hegin count with Range User.,

llount nose cone on notor,
Remove strippable peint and clean nose cone
Check pressurce of nose cone and pump, if necessary.

Vehicle broughit to launch bay,

Install vehicle on launcuer.,

Cheelr that povload control console is disconnected
from umbill b“l.

Sonneey wibilical Lo vehlcle.

bﬂnﬂ}uu NoLor u“l‘uIWuUF“ auengsor,

Connect Leccoen hottories.

AtLocen radionctive sowrce to launch boom near
stha. 27 of rociel to test neutron detector.

Clicell nose cons presgurs and punp if necessary.
Instell nccess hateh iu forwnrd body tenr rorilir,
Cla2n nosc coue.

u’cﬁr louneh Loy Dor o horisontal instrwaentation

horisoncal Lasorwc.onblation checlis.,
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Lounch Phase
(cont'd.)

T-1:35:00
T-1:00:00
1=C:30:00

n

-

5:C0

[&»

OR

General Countdown (cont'd.)

FUNCTION /SERVICE

Link #1 (219.5 I“c) -

External power.

Discharge batteries to plateau.

Internal power.

Telemetry note signal condition of SCO'=.

Check Langnmuir Probes with resistance unit

(User in launch bav).

Check micrometeorite detectors.

Check neutron detector,

Check cosmic ray altimeter switch to external power.

Link #2 (228.0 lic) -

External power.

Discharge batteries to plateau.
Internal power.
Telenmetry note signal
Link #3 (231.4 lMc) -
External power.
Discharge batteries
Internal power.
Telemetry note received signeal,
External power.

Link ;21 (219.5 lic) -

Internal power.

condition of SCO.

to plateau.

Radar beacon check.
Rader interrogote beacon while SCO calibration
is done at 0, 2.5 and 5 volts for Link #1.
Pavload switched to external.
A1l umbilical power off,
Telemetry check ground Link /L (
radar site.

Install shorting plug
Remove safety bhelts.
Finel instrllation of oc

5.7 Ic) from

(3ellows actuators)

-~

hatch,

Cess

lorizontal checks completed,
Arm Vehicle.

Llevate Launc

ner.,

Begin vertical instrumentation checks.
Ixternal power on (warr-up only).
Internal power on.

i
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1.2.2 General Countdowm (cont'd.)

T FUNCTION/SERVICE
T-0:15:00 Check: Main telemetry, Twin Lokes telemetry,
(cont'd.) Radar site Link /2 receiver.

Telemetry note tuning and signal sfrﬁngth of
receivers and signal ccndition of 3C0's.
Check uuath of scientific experiments recorded
by User at Operations Building
q;loaa telemefry switched to 2.5 volt .calibrate
for adjustment of telemetry paper recorders.
Telemetry paper recorders record signals for 30
econds at 0C..L" per second.
Check magnetometer readings and buttpr; ronitors.
Check beacon., Radar interrogate beacon.
Payload switched to external, filament power
and heaters on only. All power off if hold of
30 minutes or more called.

~]
}
O
@]
Gy
(o}
@

Vertical checks complete. All instrurentation
stations report status: Telemetry, Radar, Vehicle
Fayload, DRIKL, Project Scientist.

06:00 Automatic hold, check with User Vehicle Controller.
Indefinite hold, with one minutec notice of
resumption of count.

~-0:05:C0 Direct voice count to camera sites begins.

T-0:04:C0 External power cn to payload filaments, if not
already on.

T-0:03:30 Hold for aurora, resunption of count on 30 sec
notice.

oWlntr" links turned on irnternal power znd to
rnal input

con turned on internal power.

ck bezcon. Radar Wnter“OFQV, heacon.
ar check instrumentztion fo e ted
ge determination.

Radar and Telemetry check Link 74 (225.7 lc).

rackage

+
!
y o

T-0:02:00 Start 211 instrumentation recorders. T/ acknowledge.
Commence 2.5 volt calibretion.
Paper recorders on at slow speed.
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Launch Ph
(cont'd.

T-0:01:35

T4+0:00:60
T+0:00:200
T-+0:00: 400

camera sit

rehearsaln
500 1lbs. o

63.

ase

)

28

OR

General Countdown (cont'd.)

FUNCTION/SERVICE

nt O’Dﬁy and Belcher
twnose davs SM.er*ulp

Telemetry switched to O volt calibration.

Telemetry switched to 5 velt calibration.

Begin 3 cycles to 5 volts)
cal

of 1l-step (O
1ibretion on Ve

telenetr:

Telemetry switched to signa
calibretion.
I~drr stort
Acknowledge
console.

Telemetry accknowledge

‘per recorders on fo

input and internal

8 ulskelt Cv) r\'~‘.<-1 cn.,
all green on p?"loﬁd control
signal
st
Brant ITA rocket ignites,

conditions of 3CQO's

aneand,
N

Te
Pr

tJ

lack

Rocket motor burns out.
Multiplex relay transfer.

Ejection of Electron Density Probe Pkg. (Link #2

)

Zjection of Electric Field Probe package (Link

.)

Apogee (approximately 85 miles alt

Inpact

Apart from initicl preparations and checkout,
repd not be manned, e: cept on
for a lcuncnln“ or o complete "ires

the

Jdelicopter nay be ruoulred for up to five pcople and
£ eﬂuﬁpnnnt.

Test Objectives

1.3.1

Primary
Concerned with measurements in the upper atmos-

(a) lMeasurement of electron density detail
an auroral formation by a radio frequenc"
method using an ejected package. (Universitvy of

Dty
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1.3.1 Primary cont'd.)

(5) Measurement of elecctric field potential
profile using an eJected pack¢g° carrying its own transmitter
and smell enough to minimize distortion of the electric field.
(University of Saskatchewan)

(c) Cosmic Ray experiment concerned with study
of particles associated with auroral activity. (MNRC)

(d) Lanmuir Probe measurements of fine
tructure of electron density and electron energy spectrum
inside ond outside auroral formations. (NRC)

(e) Micrometeorite Detector - an acoustic type
impact counter concerned with impuct rates and energy dis-
tribution inside and outside major nebe0; showers and sssociation
with auroral activity. (LRC)

(f) Nleutron Detector - is designed to measure
intensity of neutrons at high altitude in the energy range
to 1C Hev. It employs a "phoswich'! technique to discriminate
ween neutrons, Y-rays and charged particles.

)

cr:\J(D

t:
0
ol

L4
(=1

1.3.2 Secondary

(2) To obtain ejected package (228.0 lc) rance
drtvn by use of an S-band receiver in the pacliage

b) To test 2 new magnetic aspect sensor and a

(¢c) To obtain vehicle attitude data from analysis
2l strength records.

) To test a new S-band beacon antenna.
) Photometer to indicate veriods during which
in an auroral formation.

1.4 Test Description

The Black Brant IIA rocket AD-IT-4) will carry severel
experiments in its nose cone for scientific an°SLl"”thﬂ of the
Appor auriosrmiere, t is desired that the vehicle b2 launched at
an eclevation of 850 nominal. There is no preferred launch
pmiimth,  Presumably impact will be into !ludson's Bav. Recovery
15 not recuired. The desircble conditions at launching in order
of import%n?e zre: (a) aurora, (b) darkness, no cloud cover and

no nmoor, no excepvional solar activity or polar cap absorption

c)
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orean the Operactions Building,

tst? Observation olntfo”m during the ncun*down.

Cne or two User personnel will be in the Launch 3a 7 during

horizontol

instrunentation tests.

It is ossumed that the

cameras will be operated by DRI'L personnsl.

varrllactic
1.5 Test Vehicle Description
The 3lack Brant IIA is a

unpuided, sounding rocket.

Length -
Digmeter -
Imwmﬁvmnmt -
UeL v a2t burnout -
upc;lant -
Totnl TxnUWCe -
{sea level)
Ilotor ournlng time -
Guidance -
Cut-dowm systenm -
Genaral performance of the v
The weight cnd centre of glav
are furnished by HRC to CARDE,
performconce. It is understood
2lack Bront ITA furnished by
concerning the fins fitte
‘,-)Y f"ﬁ") w

~ D hm
J v .“’\L '—D."_'l .
2d on AD-II-LL will he furnished to RAFQAR

single-sta 2ge , solid-propellany

Tnis wvehicle will be fitted with the
Dlacl: Drent ITA modified fins.

332.5 inches (approx.)

17.2 inches

2760 lbs. approx.

90C los. cpprox.

Aluminiznﬂ single grain poly-
vrethane-ammonium perchlorate

380, 000 1bs.

15.5 seconds
Iione - 3 fixed fin stoabili
Ilone

zation

cle will be obt

hic cined from CARDE.
ity of the nose

cone and payload.

vho then calculate vehicle
that RIFOAR hos 2 manual on the

Special instructions

0



1.5.1 Conmplete Vehicle Drawing
1.5.1.1 Vehicle Drawing

See Appendix I.
1.5.1.2 lNose Cone Drawing

See Appendix II.

1.5.2 Telemetry Systemns

The nose cone telemetry is a PAI/FIL/FI1 system
o

opercting at 2192.5 me with 215.C mc as a possible alternche
frequency, 5 watts. The antenna system consists of two quadra-
loop radiators mounted 1800 apart on the surface of the nose
conc at station 91. The polarization is linear.
The electron density package, to be ejected
at T+50 scconds, contains a telemetry transmitter operating at
223 mc with one watt power output. Polarization is linesr.
The packige contains one subcarrier oscillator (IRIG Band E,
70 kc) modulated continuously by the electron density experinent
data and zlso by wideband signals to 40 kc for duration of 100
18 at 5 sccond intervals by the output of an S-band receiver.
The electric field probz package to be
ejected at T+20 seconds contains two transmititers of 100
milliwatts output rower sach. One transmitter is crystal
controlled 2t 231.4 mc and the second varies in frequency with
2 meen offset of 5 ke from the crystal controlled unit. The
measurement inforuation is contained in the magnitude and rate
of chonge of the freguency difference between the two transmitters.
Antenna polerizotion is linear.

Range User will supply a receiver and pre-
recording processing equipment for this link in duplicate for
use 2t naln telenmetry ond Twin Lakes. The receiver will he a
Defense Zlectronics THR-2A to provide both an AM detected signal
and 2 10 :c IF signal, The 10 mc IF output of the receiver is
fed to 2 converter for conversion to 60 kec. The A detected
sirnal nnd the predetection 60 k¢ signal are then swmed for

racording on Track 7 of RFOAR telemetry magnetic tape recorders.
rilters are incorporated in the converter unit to restrict the
fraquency ranze of the two recorded signals to 5 kc £ 4 ke and
Z0 e £ 30 ke for improved signal to noise ratio and reduced
interaction between the signals.

10
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1.5.2 etry Systems (cont'd.)

A ground telemetry link (Link L) operating
at 225.7 mc will be operated betwsen the radar sitc =2nd the
leauncih site for the purpose of recording rader deta on the
same tapc recorder as the vehicle tblcmeurr links, Further
data is given under pera. 1.6.

It would be desirable to duplicate all

telemetry reception
Appendix V contoins

and recording functions whenever nossible.
a list of equipment Range User will tale

5

to Fort Churchill. Some items, such as receivers, mar be nade
availnble for operation and under complete control by the
RFCAR telemetry station for this program.
Operation cf the telemetry facilities at Twin
I ¥

-
Qv

~
Q. a

functions the launch site as much as
User will p»rovidne ~mplificrs rnd.sudbc-rrier
recorcinzy /AGT 4 Twin Lokes.
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t is understood

that operation, control,
acon is to be

T
of +the he the responsibl-]'l*" of 1FOAR.

il e

Command Control/Destruct Svsten

Black Braont IIA rocket contains no destruct
systen.

The
raination

S

e

2
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SoiC

racteri s of propellant,

igniter, and
;n CARDE manusl on

Black 3Brant ITA rocket.
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1.5.5 Ordnance Items (cont'd.)

Dellows actuators (squib) are used in the

ejection of the LFP »~nd D

packages. Thesc devices are type BA31D2, made »y ilercules
Powder Conpany, Wilnington, Delaware.
Bridre Resistance: 5-9 ohms

Iostinun Fon-Tire: 50 ma., one 30 sec, pulse

Aninum Fire: 0.2 nmp.
Recormmended Fire: 1.0 ~mp.

Iznition Tinme: 0.25 milliseconds at 1.0 zmp.

showm on the drawing riven in

The location of these items is
Ippendix ITI. The Bellows actuater timer and arming circuit
1s given in Aproendix IV.

1.6 Range User's Instrunentation

O

The Range User will supply all equipment for check-
oul and essembly of the nose cone pavload.

() Dlockhouse

Range User personnel will operate the control
e unit for the payload and will monitor channels TRIG

consol
Tos. 1~k and Wos., 9-18 inclusive of +ho 21,5 me link, and also
channel T of the 225.0 me link, in the blockhouse during the
ounching,  Discriminator outputs from the main telemetry station
2re requested.  In nddition, Range User will operate o receiver
on the 210.5 nc link, a tuneble discriminator, a 17-inch display
cscilloscone.,
RFOAR is reoauested to have aveilable for lange User's recciver
a telemetry antanna on the roof of the blockhouse. The one
provided in April 1963 would ho suiiehle.

(h) User Arca in Omerations Building

iminator outputs from chennels IRIG Fos. 1~
ive must be available for monitoring, using
unents, in the User area adjacent to the
the Opecrations 3Building. These ronitors
User scientific versconnel.

4

}-i

same areca, Range User equinment will receive
from the EFP and ED ejected rackapes and

ut for recordins on Traclt 2 of the RFOAR

ape recorders. DRQenge User will provide a2 set
nd antennas with vertical, horizontal, and
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in - - - - - .
1.6 Rrnme User's Instrumentotion

Ll clrceul r polrrizetion for mounting on Trocker /2 nlntfor
The signels fron these antennes will he simpled ~nd 2ad vig
conxisrl e hle %o o multicoupler r~nd recsivers. The serarat
signal strength drte will modulste » zeb of suherrriar: osei
viose mived outpubs are then rocorded on the RF0LD telanetr:
trpe recordersz. 1FOAR is requested to ossist with rounting
of the rnteonnecs ond to provide two coaxinl conles, one for
recelver inpuh ond one for calibration, #nd 2 shielded zrble
four #2C or lrrger conductors for svnr“rﬁnizing signsls to
multiplexer. A single wire line which will use the shield
Y2 synchronizar wires as return 5 for » User in
ALl eouipment for this experi: n with deternini
cdectoed p'ckrgﬁ ~ttitude fro gt dote, will he
supplicd by R-nge User excep cker 42 rnd -
corxicl crble ﬁo the telemet recorder input
rrnel.  AGC outruts from the Linkts 1 -nd 2
r~ch) rre rasquasted to the U cillstor rr-nel
the User -reon for subseqguent ser sign'i str
2ols on moegnetic tope trock

.

?Tnﬁe Ugser will

=3
i)

-

i
9

T O o

3

1=
R
ct
O

s
©

-

O
D Fh

"3 (D
3
O
O

-
e

redcr tronsmitted L of the Orner:t
aFCAR is requeste ) S the dnetr-llrtion
snd to provide -~ c le %o connect the
Userts receiving in the User crer
the talometry room. Th 2nt 1s poart of 4
Aa;k";e renge determincbion nt. RIFCAR is
reqsuested ho provide & coaxinl cokle iz equipmont Lo the
tolometry masnetic tape reacorder Input for‘reﬁording
on trach L,
. Sce Appendix IX for wire linas into nose cono
soembhly crers,
{c) 2-d-r 3ite
g2 User desires to have on ratenns ~nd receiver
for the 223 mc telemetry signel from the electron density
rrckoge, mnd - S-inch oscilloscope with its trace initirted
LU the rodrr pulse trigger, o1l provided by RFOAR st the red:
Tha HCﬂ*lloscopcs will displey the trensponded return
rodir pulse via the 228 e etoring linlki. Reonge
il *“ovfde o cromer phic rscording of the
which will cive o me lant renge to the ejec
clage. It 13 requestsd Y2 personnel check for
figuory operction of op2 ~nd receiver, rnd
tistLe 2rmerc oparstion .

3
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1.6 Range User's Instrwaentation (cont'd.)

(d) Ground Telemetrw Link

2

RFOAR is requested to provide 2 receiver and
antennas ond operate a telemstry link between the Roder Site
and the telemetry station in the OperLtions Juilding for the
trensmission of radar ADR deta to be rocorded on track 5 of
the telemetry magnetic t'pﬁ recorders. Range User will
provide ~n FiT % qnomuter to opernte a2t 225.7 mc ond threo
sub-carrier ¢ QC7llu40ro for use at the rodir site. User mey
supply ~ S5-unit subcarrier oscillator peonel so thot AGC fron
"1l three rrders coan be recorded via this linl.

Dats rejuired is te include radar timing ADR
dzta ond rodnr receiver AGC signal.
3lock diagrams indic-ting the c¢bove instrumenta-
tion systems are included as lippeniices VI and VII.
1.6.1 DRNL Instrumentation Support
DENL will be requested Lo operzte the Tollow-
ing egulpment prior to and during the launch phase:

P
o

4" by 5™ Rapid Scan Spectrometer, 3000-11,000 A°
i snd other photometers
i [“1 Sky Cemera

P IIN TTN TN N
L0 O
— S S St et

@

’ ,-.)
\ i

- ~ ~ 3 ~ e 1 2T v 1 TADT
(=) Rador (to be arranged by NRC with PARL)

\ . Vet
() SWeers per o > from T+0 to T+4 min.)
r:) ometer (%o he arrange '
{3) 1 provide mngnetic tape of
(1) wareral cctivity predictions
(1) Coariunicabions for cround Snatyivampb o= r Tovuneh

L O VIUTIACILLONS 10Y rounga Insurinenoanion Zaouncn
\ (3] N

: :
signt Lo Zelcher and C'Day)
m) Comaunicetion between DWL and FPrinece Elhert Rodor.,

cnd 01Dsy rodio link.
Aloert Ihe
me s i
A2 ¢ ?“. 5
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1.7 Suwmary of Freguency Utilization (cont?

[oR

(b) Rocket Link

“

Link Ilo. Freq. Cluss Dquinment Location
- 2230 mc U Radar beacon liose cone
1 ?IQAS mc or U Telemetry 1iose cone
213.0 m
~lternate .
2 228 nc v Telemetry ED Ejected Pkg.
3 231.L mc or U Telemetry EFP Zjected Pkg.
222.0 mc
~lternete



15 Nov. 1963 OR
2.0 DATA
2.1 Metric

Coordinate System: cartesian, with origin at base
centre of launcher, Z-axis passing through origin and earth
centre of gravity. X-axis passing through the origin perpen-
dicular to Z-axis and oriented true North, Y-axis passing
through origin and perpendicular to X and Z axes. Positive
directions Z, X, Y are up, north and east respectively.

2.1.1 Launch to Impact
Data Reduced Data Accuracy
Item Data Interval Points/Sec. Class I Class II (Class III

(Plotting  (ADR
Board) Tape )

1. Position Throughout 5 from T-0 1000 ft. 500 ft. _—
(X,Y,2) Flight o aplosh

2 Velocity Throughout > frow T-0 1000 ft. 500 ft. .
(VX’VY»VZﬁé) Flight to snlest

V{(Z)
where © = arcsine V(3

¢

arctangent o
: V()
where Vg = tangential velocity.

Radar data is requested from Lift-off, T -
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2.1.2 Impact

Impact coordinates are desired by sound
ranging equipment even though recovery is not a requirement.

2.2 Engineering Photography

Documentary 16 mm color photography is requested
from the arrival time of project personnel. This is to
include coverage of payload assembly and checkout as well as
the launch phase.

The movie coverage should include the following

sequences:
1. Setting up racks in pireparation area.
2. Working on nose cone instrumentation with
shroud off.
3. Placing shroud on instrumentation.
L. Moving nose cone to Hazardous Assembly.
5. Installing T/M antennas.
6. Assembly to motor.
7. Placing complete vehicle on launcher.
8. Launch.

L x 5 still photography is requested on call through-
out the program for coverage of payload assembly, checkout,
and vehicle assembly. COne negative of each photograph taken
is to be sent to NRC, Radio and Electrical Englneerlng Division,
Attention: Mr. W.L. haney.

Still photographs, which may include some 35 mm
color transparencies, should include the following:

Equipment in preparation area.

Nose cone instrumentation, shroud off,

Nose cone instrumentation, shroud on.

Control console in blockhouse.

Assembled rocket and motor on dolly.

Rocket on launcher, horizontal.

Rocket on launcher, vertical.

Close up of umbilical cable from launcher boom to
venicle.

Equipment at DRNL.

Equipment at radar site.

HIC antennas on platform near Operations Building.

Scientists observation platform.

17
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2.2 Enginccring Photography (cont'd.)
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2.3 Telemetry (cont'd.)

ITEM LINK DEV. MEASURING RECORDING ACCQRACY
NO. FREQ. NO. FREW. +9 RATE INTERVAL CLASS % REMARKS
1L 18,5 mc
A i A

to splash I 2 Commutzated
Channel, 30 x
10 per sec.

O
O
N

2 - :. ‘.'
PA/FII/FIT 13 70.0 ke 7.5 300/sec.  T-0:

70.0 ke 15 Cont. T-0:02 to splash Eil 2 Transmitter in
ED ejected pkg.

=]

=
Ja
b

=
—

=1

16 231.4 mc ,
AM = = - Cont. T-0:02 to splash I 205 Transmitter in
EFP ejected pkg.

Ground Link: Radar

17 225.7 mc
/
site to Operations

1L/ F C1 22 ke - Cont. T-0:02 to splash I

.....

13 225.7 mc Building
F1i/T1 12 30 le - Cont. T-0:02 to splash I

19 225.7 me
F11/FI1 1€ L0 kc - Cent. T-C:02 to sprlash I

20 225.7 mc 17 52.5 ke - Convu. T-0:02 tn srlash I

et e e P e e e P P P

5
/

21 225.7 nc 13 70 kc -~ Cont. T-0:02 to splesh I
/ -



15 Nov. 19€3 OR

.3.1 Record

ng
The follo
are requested: (From T-0:

I_J

[
LS

owing recordings on magnetic tape
02:0C to splash)

Trock Record

IRIG Timing Format "3" and "C" and raeceived radar pulse
neceiver Signal Strength
liose Cone Telemetry Link /1 (219.5 =c)

Ui \Lo o

Tlectron Density Taﬂ“"ﬁe Telemetry Link /2 (222 nc)
Voice Countdowm, Tope Servo reference, and Rader Date
rom 225.7 mec link
) -
6 Vose cone mclemotr" Link #1 (219.5 mc)
~ — T '
/ ZFP Package Lcloﬂaur" Link #3 (231.4 mc)
The tape servo reference to he recorded on Track
p V- -~ \ P [ 4 voEne! v A p K
5 sheuvld be a 17 ko sguare wave, modvlated 50% »y 2 precision
0 cps suppl:r. A 100 ke sinusoidal reference is to be recorded
on Treck ¢ with the nose cone telemetry signal.

Two timing signals ars requested:

(2) standard time, Format 3, with a 1 kc carrier

(v) stronderd time, Format C, with o 100 cps corrier
First moticn 18 to be indicated by &n increrse in -smplitude of
the tining signals (level increased by three tinmes).

The signal strength information of the 21¢0.5 mc
link and the 222 nmc link is to be recorded from T-0:02:00 to
impect.  This will be recorded on Treack 2 as T infornetion, using
a set of veoltage~controlled subcarrisr oscillateors supplied by
“hae Range User.

ASCEIVED SICHAL STREHGTI Ol TRACK 2

T/ Link Antenna Subcarrier TFrean. IRIG Vo,

#1-210.5 nc User Circular Pol. 2.9 ke 9
1 Uzo 'orizontal Pol. 5.L ¢ 10
" User Vertical Fol. 7.35 ke 11

2-227.0 nc User Circular Pol. 10.5 kc 12
1 User Herizontal Pol. 4.5 ke 13
n User Vertical Pol. ?22.0 lc 1L

49231 .1 nc User Circul-r Pol. 30.0 ke 15
1 User Horizontal FPol, LC.C ke ’ 16
it User Verticcl Pol. 52.5 ke 17
m Tenme Circulsr Pol, 70.0 iz 173

(User 22)



cd

2.3.2 Special Requirements

Real time paper records of the following channels

is requested.

RECORD
ITEM 5.C.0. DATA FREQ. PAPER RATE INTERVAL
NO. FREQ. (cps) (in./sec.) (sec.) DATA
21C .5 e FI/FH Link #1
1 . 4,00 cps 5 0.4 T-2 to Impact LEIFP ejection
2 560 cps 5 0.4 T-2 to Impact KD ejection
3 730 cps 5 0.4 -2 to Impact Pressure/50K Alt. Sw.
A Q60 cps 5 0.4 T-? to Impact Multiplax Relays
5 3.9 ke 10 2 T-2 to Impact Neutron Detector 1
G 5.4 ke gL 2 T-2 to Impact Nequon Detector 2
7 7.35 ke 110 , 2 T-2 to Impact ED Sawtooth/Megnetometar
3 10.5 kc 160 p T-2 to Impact ED Oscilla tor/P1l. Pr. Sawtooth
9 14.5 kc 220 2 T-2 to Impact Neutron Detector 3
10 22.0 kc 330 2 T-2 to Impact ED R.F./Planar Probe #1 AC
11 30.0 ke 1.50 -2 T-2 to Impact Flanar Frobe /2 DC
12 L0.0 ke ¢00 ' 2 T-2 to Impasct FPlenar Probe 72 AC
13 52.5 ke’ 790 10 T-2 to Impact Cosmic lay Pﬂtch Ingle Unit
1L 70.0 Ikc Connwutetor 10 T-2 to Impact All commubated da ta.
30 ¢ 10/sec. - ‘
Cround Telenetry
15 Direct Record 50 0.4 7.2 to Impact Signal Strength 21¢.5 nc Lvnkfl
16 Direct Record 50 O.L T-2 to Impact Signal Strensth 223.0 mc Ll :"2
17 Direct Record 50 0.4 T-2 to Impact Signel Strength 231.L4 mc “73
228.0 ilc Fii/F1 Link ﬁg .
13 70.0 ke 1000 2 T-2 to Impact Electron Density Date from

Tjected Frckage

(continued)
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2.3.2 Special Requirements (Cont'd.)
Real time paper records of the following channels is requested.
RECORD
ITEM 5.C.0. DATA FREQ. PAPER RATE INTERVAL
0. FREQ. (cps) (in./sec.) (sec.) DATA
e Group 1 - Ttems 1, 2, 3, L4, 15, 1€ and 17 may be recorded, esach egual
displacement, on one paper tape. ’
Group 2 - TItems 5, 6, @ r»nl 175 zre desired on one paper record, each
cqual displaceizent,
Group' 3 - Items 3, 7, 10, 11 and 12 are requested on one real time
1 i . -
paper record, each equal displacement.
Group 4 - Items 13 and 14 are requested on one real time paper record,
cach equal displacement.
N -
e Ttems 15 end 16 to be Renge Receivers. Item 17 to be User Receiver.
rer second or slower should include timing

Paper rccords at L inches pe
Formzt C and those at faster than 4 inches .per second should have timing
Fernat B,

= nge User will provide » decommutstor to be used at the Lrfunch T/IM
Sstation. CRR is requested to provide s=n 2ight chennel Scnborn recorder
for recording seven commutestor functions on the 70.0 kc chennel of the
21¢.5 mc link And IRIG timing "C" in rezl time. . User will suprly an
oper~tor for the decommuteator.

See dppendix X for ~dditionrl pleovbrek record requirements.
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2.3.2 Special Requirements (cont'd.)

Calibrztion

(a) 219.5 mc link: The event channcls, IRIG
llos. 1'4» should be calibrated in terms of o O to 5 volt signal
for £7.5% deviation (O volts corresponds to o +7 1/2% deviation
cnd +5 - oA s S -
cnd +5 volts to -7 1/2% oev1aulon).

The calibration on the subcerrier oscillators
including the 3.9 kc unit ond higher is 0 to 5 voluq for =2
T6.75%5 deviation. (Ve“o level corresponds to +£.75% deviation
~nd +5 volts to ~-6.75% deviation.) A Zener diode refe ence of
+5 volts is connuctnd to channel 2 of the commutator on the 70
¢ subcorrier oscillator. This referoncc is =lso 1pplled at

1C-second intervals t

and ko subcarrier:
cone..

- (v)
pagkgge 108 A 51pg19
calidbrotion of which

(c)
the CRR receivers on
linisis recuested in
o the nre-gnpli
include details such
polorization, pre-amp
combiner charncterist
flight % coiﬂcidg Wi
streoensth librstion.

204 Other Dcta
‘ther data
parellactic ca MWETaS O
nose cone, and other
T™is detba does nol re
Qenge User

ars as follov*:

SECURT
AR CIEARA

{({lrmes, loc
rersonnel

22.0
it

o vhe 10.5 kc,

14.5 ke,
channels by

calibrator un

ke, 30.0 ke,
in the noce

e
i

228 me link: This link with the ejected
suocrrrier oscilleotor on 70.0 ke, the

is 0 to 5 volts for o *15% deviation.

Signal strength: Calibretion of

the 219.5 mc and 228.0 nc

terms of O to 1 millivolt, applied

fier input. The telenetry report should

as receiving antenna type, gein, and

lifier ¢nd/or multic ouplﬂr gain, Qnd diversity
ics {if used). Crlibhr-tion is rﬂnuoqued post-
th rrdor AGC crlibrrtion rnd User signel

collected includes photographs from the

f the star field and light on the rocket
records furnisned by DRIIL in reduced forn.
quire processing or reduction by RFOAR.
personnel as

signed to instrumentction sites

T‘r

NCHE PURPOSE PLACE
ation and duties of Range User

will be supplied at a later date.)

2L
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3.0 METEORLOGICAL SERVICES

3.1 Forecasts

Data concerning launching restriction due to
weather conditions may be obtained from CARDE. The following
information is requested for planning and operational purposes
(concerning the nose cone payload). This information should
be presented to the Range User Trial Coordinator who will be
responsible for informing all Range User personnel in the
Fort Churchill area. DRNL should keep the personnel at the
outlying camera sites informed of anticipated weather
conditions. '

3.1.1 Long Range

3=5 day outlook of general weather conditions
particularly temperature, wind, and cloud cover.

3.1.2 Planning

30-72 hour forecasts (wind, cloud cover,
temperature).

3.1.3 Operational

30 hour or less forecasts (wind, cloud cover,
temperature). It is requested that the RFOAR meteorologist
be available for consultation from T-12 hours to launch.

3.2 Observations

Rawinsonde data on wind, temperature, humidity,
pressure and density is requested as close to the firing time
and launch site as possible. Standard surface measurement
of wind velocity, temperature and pressure are also requested
commencing at T-0 hours at one-hour intervals.

It is likely that wind data will be requested to at

least 2000 feet at hourly intervals from T-6 to launching for
use of Range wind predictor and Range Safety Officer.

25
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3.3 Iinimn
The cegmera sites &t 0'Dey ~nd DBelcher must be
clerr of cloud cover ond mround heze for = clerr vicw of
the curorsa . It is essenticl thot
visibilid ~nd thnt the ~uroro & i
Trom tho eites ot launch tine.

26
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L.0 SUPPORT INSTRUMENTATION

L.1 Com:runications - General

Inter *om communications (User net) are requested
between the proparation area, nroject scientists'! observation
station , blockhouse, harardous
assembly, launch bay, and DRUL. It is understood that DiNL
will provide communication by SSB to the camera sites at
Belcher and O'Day. DLRNL is also requested to provide radio
communication with PAJL.

A User hard line is requested between the blockhouse
and two locations in the Opcrations Buildins: (a) the
Project Scicntists! observation station , and (b)
the Us~r preparation area adjacent to the telemetry station.
This will be used primarily for conferences between the
Project Scientist and the Uscr Vehicle Controller.

None of the transmissions nced be recorded.
L.2 Radio

The Trequency Control and Analysis Facility should
be available to monitor radio frequency transmissions during
the test.

L.3 Wire
L.3.1 MOPS

It is requested that a loudspeaker on the
nissile operations intercom should be located near the checkout
and control console provided by the Rflange User. A clock or
digital displar of the countdown time is also requested near
the control console and in the User area in the Operations
Building and the obscrvation station . Wire
cormmunication with DRIL i3 required for relaying the countdown
to the camera sites from T-5 minutes to the termination of the
voice count.

A wire line to DRUL is rcquested for trans-
ion of RQange tinins for time correlation of fround neasure-
s rade by DRIL with vehicle data.

M

27
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L.3.2 Telephone

Telephones for Range Usec ersonnel are
requested at the following locotions:
a) DRKL
b) User Preparation Area in Operations Building
c) Project Scientists! Station
d) ser Area in Blockhouse.

Charges for long distance service will bde

borne by the Range User.

L.3.3 Umbiliczl Cable

It is understood that the cabling from the

hlockhouse to the Universal Louncher consists of 70 lio. 16

conductors and 70 lo. & conductors for nose cone instrumentation

monitoring and control by an User as well as 4O No. 6

conductors for uszs by IFOAR for rodar bescon and Dovap trons-
ponder control and moniuorln" Qange Uscer will supply junction
howes for usz abt each end of th 2P0AR umbilical cable sysvemn
Tor connechion to the User control console and to the veshicle
T these junctlon boxes will contain
'i
re

o
S
-
(e3¢
i
pos

pull-away connector. Bach ©

o nateh board panel to allow rapid changes to be made in
smbilical connsctions for different rockets.

ol Tining

Timing on the magnetic tope records is reguested o

he:

n) IRIC Format "BM™, 100 pps with a 1 ke carrier, and

h)  IRIG Tormat "C', 2 pps with a 100 cps carrier.
First motion is to be indicated by an increase in the amplitude
of the timing pulses. It is aossumed that timing cormences with
calibration at T - 0:02.

_ Timing Format C is requested on all paper records

at 4, inches per second or slower. Timing Format B is requested
on nll paper records at L4 inches per second or higher.

h
Cx
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L.5 Scqguence

] ) . JTDRVAL
170. rURCTION STAR 3TOP QTIIARKS
L iznition Pulse T-0 - -

Voice Countdowm

The voice time count is requested ot cach_minute
Trom T-00:05:00 to T—OO:Ol:OO, at 10-second intervals fron
7-00:C1:00 to T-00:00:10, at l-second intervals from T-00:00:10
to T+00:00:10, and at 1l0-second intervals from T+00:00:10 to
splashh Voice countdown is also required =% 1 second inter-rls
from T + 0:00:L5 to T + 0:01:05.

L. Visual Countdown and Status Indicntors

FUHCTION TO TYPE INTERVAL

Q. D3R DISPLAYE] ~INDICATOR  START STOP  RENARKS
1 Renze Countdown AClocP, T-6 T+10  To he easily viewed
digital nrs. nins. fTroem pevload
preferred ‘ contr ol consol,.

\)(‘me A <A('.' ll ‘J
desired in nose
cone prepearation

srea, in Operations
Puilding ~nd Project
Scientist's Station.

L,.7 Detc 'landling

snge User will obtain all date nroducod by the CRR
from Detnchnent 42, USAF/0AR, Fort Churchill

L.% Command Control

o commend control or destruct svstem will be used.

It is renuested thst sound ranging eguipment bhe used
to determine impact coordinates. Recovery is not required.

r
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5.0 MATERIAL AND SERVICES

5.1 Services

5.1.1 Power
115V, 60 cps power is requested in assembly
area and blockhouse. This should consist of one 30 amp.
service outlet and three 15 amp. outlets. Each service is to
be independently tused.
5.1.2 Food Services
Ten NRC personnel will require food services

for approximately one month. DRNL will be requested to
arrange for this service and accommodation.

"5.1.3 TFire Protection

No additional fire protection services are
anticipated in excess of normal.

5.1.4 Medical Service

None required in excess of normal.

5.1.5 Guards and Security -~ NR

5.1.6 Pad Services and Engineering

A complete "dress rehearsal® of the launching
is requested on the day previous to the schedulad firing. This
will include installing the rocket on the launcher, performing
all vayload checks, and testing of all communications. All
personnel and services involved in an actual Zaunching should
oe involved in this system test.

5.1.8 3urvey

Belcher and C'Day height finding stations rela-
tive tc launcher.

30
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5.1.9 Air
] (A supply of clean, dry air to pressurize
the conical section of the nose cone to avout 5 p.s.i.g. is
reguesteu tu be available in the hazardous assembly. The
Titting on the nose cone will be similar to that used on

automodbile tires. The Range User will supply a suitable
pressure gauge.

2.2 Vehicles and Ground Handling Equipment

5.2.1 Vehicles

The rocket and all necessary hardware will
be supplied to RFOAR by NRC or CARDE.

5.2.2 Ground and Heavy Equipment
RFOAR should supply suitable dollies and

lifting equipment for movement of the motor and complete
rocxet in the assembly area and at the launcher.

5.2.3 Search Lights and Floodlights - NR

5.2.4 Other Equipment

RFOAR is requested to supply equipment for,
and obtain all up weight and centre of gravity of the nose cone
and of the complete vehicle. This may be done during the
launch "dress rehearsal™

5.3 Propellants, Gases, Chemicals - NR
5.4 Chemical and Physical Analysis - NR
5.5 Bioscience' - NR

5.6 Test Instrument Maintenance and Calibration

RFOAR is requested to supply the calibration for
the signal strength records (AGC) of the 219.5 me ond 223.0 mc
links ~nd the radcr AGC. Reder AGC dotz may be crlibre=22 in
terms of relntive db (elthough desirable, absclute crlibretion
ig not 2=sentisl),
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5.7 Climatic Clothing Requirements

DRNL will be requested to supply the climatic
clothing requirements of Range User personnel,

32
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6.0 TRANSPORTATION LOGISTICS

DRNL is requested to inform VW.L. llaney by Telex of the
arrival of check-out equipment at CRR.

€.1 Surface

6.1.1 Personnel

On occasion, Renge User personnel may wish
to use the bus service provided by the Renge Contractor for

transport of range personnel to and from the launch site.

DRNL will be requested for the loan of two
station wagons or panel trucks for the full-time use of the
User personnel a~ttached to this program. Drivers will have
DND operator's permits.

RFOAR is requested to have two bicycles
available at the blockhouse for use by Range User wnarsconnel
proceeding to and from lozardous Assembly and the Launch Bav.

6.1..2 Cargo
DRNL is requested to provide for the unload-
ing and transport to the Range of the nose cone and check-out
equipment. RFOAR is requested to provide for the unloading
and transport to the range of the motor and fin assemblv. The
motor and fin assembly will arrive at Fort Churchill bv air
transport. Other equipment will probably arrive by air but
mzy be shipved by rail.

It is assumed that any special equipment, such
red for vehicle assembly, fin e~lignment, etc.,

2s mav he r i
ed by CARDE.

2qu
will be suppli

a) Motor in crate: 3000 lbs., 24 in. x 30 in.
x 17 ft.

5) Fin assembly in crate: 300 1lbs.

c) Check-out equipment: Estimate is for about
£0 wooden hoxes, each weighing between 20 and 200 lbs. Total
weight about 6000 1bs,

d) Nose cone and pavload in crate: Approxi-
mately 350 1lbs., 24 in. x 24 in., x 10 ft,

33
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6.1.2 Cargo (Cont'd.)
Item (c) includes equipment used in other
launch programs sponsored by NRC during the same time period.
Item (d) will arrive at Fort Churchill by
air about F-7 on the same plane as the main group of Range
User personnel,
DRNL is requested to provide for loading

~nd transport of User check-out equipment to railwer depot
7t conclusion of rocket firings.

6.2 Air - NR.

34



15 Nov. 1963

7.0 RECOVERY

No recovery is required.

35
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8.0 AIRCRAFT AND SEACRAFT

A helicopter for up to five men and

OR

as much as 500 1lbs,

8f equipment may be required for transport to Belcher and

tDay.

36
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9.0 DATA PROCESSING AND DISPOSITION

9.1 General Information

After the one-year period of retention, all raw data is to be released to MRC
(Radio & Electrical Engineering Division, Attention: Mr, W.L. Haney).

After the two years retention period, all file copies of the Flight Test Report
are to be released to NRC (Radio and Electrical Engineering Division, Attention: Mr. V.L.

Haney).

If all NRC personnel have departed from the range before data is available,
data should be forwarded to NRC (Radio and Electrical Engineering Division, Attention:
Mr. W.L. Haney).

9.2 Disposition of Data

ITEM TIME FINAL AGENCY TO TYPE OF
NO. DESCRIPTION ORIG. CYS. REOUIRED RECIPIENT PICK UP DATA PRESENTATION REMARKS

9.2.1 Metric Data
9.2.1.1 Launch to Impact

1 Position 1 T+6H CARDE . NRC R-PLOT )

1 1 T+6H NRC NRC ) note (a)

2 Position, 5 T™30CD NRC NRC )

Velocity, 1 T+30 CD  CARDE NRC ) F-TRPT

Trajectory Angles ) and

(x,Y,z,vy,Vy,vz, ; F-PLOT note (b)

VS:Q)¢S

9.2.1.2 Impact

3 Impact ’ 1 T+10 " CARDE NRC ) F-FRPT

Coordinates 1 T+10 NRC NRC )
Note (a) =~ Real time plotting board data of range, azimuth, and elevation is requested.

(b) - This report should include tabulated data and plots of position, velocity,
and trajectory angles with time. The method of smoothing data should be
explained. )
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9.2 Disposition of Data (cont'd.)

ITEM TIME FINAL AGENCY TO TYPE OF .
NO. DESCRIPTION ORIG., (CYS. RECUIRED RECIPIZNT PICK UP DATA PRESENTATION REITARXS

9.2.2 Photography

A Still Photos
and Documentary ,
Film 1 T+15 NRC NRC R-PHOTO Note (c)

9.2.3 Telemetry
9.2.3.1 Recording

5 lMagnetic tape 1 T+5 CD NRC NRC R-MAGT 5.2.1.1(3)
recording of 1 T+5 CD NRC NRC R-MAGT 5.2.1.2(3)
telemetry data 1 T+5 CD NRC . NRC R-MAGT 5.3.1.3(3)

9.2.3.2 Special Requirements

6 Real time paper 1 - T+12 4 NRC IIRC R-GRAF Groups 1 to |
records ‘

Flowhack paper 1 T+2 LRC IIRC . R=-GRAF See Appendix

9.2.4 Other Data - DRNL

7  Magnetic recording
of voice countdown,
Records and reduced .
data from DRNL : F-FRPT and
observations 1l ' T+15CD NRC NRC R-MAGT

9.3 lMeteorological Data

8 Report on all

requested ob- 1 T+15 CARDE NRC ; ~
servations 1 3 T+15 NRC NRC e
'ote (c) - One negative of all photos (still and movie docwsentary) and one copy of the

processed documentary are requested.
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9.2 Disposition of Data (cont'd.)

ITEM TIME FINAL AGENCY TO TYPE OF
NO. DESCRIPTION ORIG. CYS. RECUIRED  RECIPIENT PICK UP DATA PRESENTATIOH REIIARKS

9.3 Meteorological Data (cont'd.)

9 Final report
on all requested

observations 3 T+30 CD NRC NRC F-FRPT
9.4 Support Instrumentation - NR
9.5 Material and Services Report -~ NR

9.6 Transportation Reports

10 Receiving and All equipment
Shipping Report 1l T+30 NRC NRC F-FRPT in and out of
Fort Churchill

9.7 Recovery Reports - NR

9.8 Aircraft Reports - .NR
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10.0 FACILITIES

10,1 Tacilities - Genercl

1) Storage for eqguipment crates of about 200 SG.
ft. area by 5 ft. high. It is requested that no Range User
equipment be stored where the equipment temperature may become
lower than QOF,

(2) Preparation area of about 300 sg. ft. for nose
cone assembly and check-out.

(3) Hazardous storage for the motor, igniter and
squib is requested.

(4) About 100 square feet of space is requested
in the blockhouse for the payload checkout console and associated
equipment (power supplies, battery chargers raceiver,
discriminators, display oscilloscopes, ctc.s.
(5) Office space and telephone at DRNL,

() An observation station beside the

Operations 3uilding for use of the Project Scientist, A telephone,
an intercom on the Usar net, and » hard line to the User area in
the blockhouse are desired ~t this stetion, 2lso a2 digital clock

of reange countdown.

These facilities are rejquested for <he period
Harch 26th to April 20th, 1964.

O



15 Nov. 1963

11.0 RANGE SAFETY

RFOAR is responsible for all range safety.

OR
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APPENDIX V

PRELIMINARY LIST OF RANGE USER EQUIPMENT
FOR FIRINGS AT FORT CIIURCHILL RESZARCIH RAICT

Panoramic Telemetering Indicator, llodsl TMI-Ib
Telemetering Test Oscillator, HP Model 200TR
FM-AM-8ignal Generator, Boonton Model 2026
Telemetry Receivers, Nems Clarie Model 1433 (two)
Telemetry Receivers, Nems Clarke Model'lh32
Telemotry Receivers, Nems Clarke Model 1501A
Telemetry Receivers, Defence Electronics Model TMR-2A
Oscilloscopa, 5", HP Model 122AR

Oscilloscope, 5", Tektronic Model 536
Oscilloscope, 3", Tektronic Model 310
Oscilloscope, 3", Tektronic Model 316
Oscilloscope, 17", I.T.T. Model 1735-0

Counter, Computer Meas. Model 225-C

V.T.V.M., iIP Model /00 HR

Voltmeter, Digital, HP Model /05 CR

Telemetry Calibrator, Dynatronics lodel 612
Tunable Discriminator, EMR Model 97H

Variable Filter, EMR Model 95F

Power Supplies 0-36V, Harrison Labs Model 808A
iwer Supplies 0-36V, Harrison Labs Model 809A

Power Supplies 0-36V, lHarricon Labs Medel 814LA

(conttd.)



Spectrum Display, Nems-Clarke Model 200-3
Multicoupler, Nems-Clarke Model MC-406-15-237
Pre-amplifier (RF), Nems-Clarke Model PR-203-45-237
Audio Amplifier, Heathkit Model EA-3

Subcarrier Oscillators, antennas

) Range User Support
g Instrumentation

S-band receiver, camera, etc.

Control & Monitor Console, Meter ) Range User Control and
Bank, etc. Monitor Instrumentation

Decommutator, Arnoux Type TDS-300
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APPENDIX IX
WIRE LINES TO NOSE CONE ASSEMBLY AREA ADJACENT TO LAUNCH T/M STATION

(Revised 20 Feb
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/

. PAPER RECORD #
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APPENDIX X
(Revised 20 Feb. 1964 )

PAPER RECORD # 2
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