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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 accomplish 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 AA-II-43 was instrumented

by NRC to measure various phenomena in the upper
atmosphere associated with auroral activity, The
instrumentation included cosmic ray detectors
concerned with the energy spectrum and direction

of particles associated with auroral activity,
Langmuir probe measurements of the fine structure
of electron density and energy spectra, and acoustic
type impact sensors for micrometeorite detection.
The rocket is to be directed into a visible auroral
display under conditions of darkness, no cloud
cover, and no moon. 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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graphs.
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1.0 GENERAL INFORMATION

1.1 Operations Command

The following personnel will be at the Rocket Faci-
lity, Fort Churchill, in connection with this program.

A total of ten range user personnel (NRC) will work
on this program at Fort Churchill.

No visitors are expected at this test.

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

Trial Coordinator - A. Staniforth

Project Scientist - A.G. McNamara
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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 Brant IIA rocket. It is anticipated that Range
User equipment and personnel will be at the Rocket Facility
for about one month, commencing about March 26th, 1964.
Support for living accommodation, transport, equipment and
rocket storage, assembly and blockhouse space, power, and
communications 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 may be
requested a day or two before the scheduled firing in conjunction
with nose cone instrumentation preparation and a complete "dress"
rehearsal of the launching.

Day-to-day rescheduling of the launching may
be necessary due to weather and other requirements of the
vehicle and experiments. Data on vehicle performance and
Jlaunch restrictions will be made available from CARDE for this
particular rocket. This data is based, in part, on information
supplied to CARDE by NRC 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) during a near pass of the Alouette satellite
if still operating

’

and are listed in the order of decreasing importance. Absence
of both (a) and (b) may justify postponement of a scheduled
launching. A hold for aurora is desired at T-3.5 minutes with
provision for resumption of count on 30 seconds notice.

1l.2.2 General Countdown

TIVE FUNCTION/SERVICE

Preparation Phase:

F-7 day Rocket motor, fins, igniter, arrive at Fort
Churchill via air transport. - These parts may

2
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1.2.2 General Countdown (cont'd.)

TIME FUNCTION/SERVICE

Preparation Phase:

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

Nose cone, nose cone ingtrumentation, check-out
equipment and nose cone control unit arrive at
Fort Churchill. This equipment will be

consigned to DRNL. DRNL is requested to supervise
the unloading and arrange to have the equipment
transported and stored in the preparation area
allotted to this project. (6.1.2)

Range User personnel arrive at Fort Churchill.
Accommodation and personnel transportation
support requested. (Request for accommodation
will be made to DRNL) (5.1.2)

F-6 day Range User personnel begin setting up check-

out equipment and preparation of nose cone
instrumentation., Request:

1. Preparation area space (10.l).

2. Blockhouse space (10.1).

3. Transportation (6.1.1).

4. Power (5.1.1).

2. Support for connection of umbilical cable (4.3.3).
6. Communications (4.1).

7. Parallactic camera operation (1.6.1).

8. Meteorlogical services (3.0).

9. Office space at DRNL and telephone (10.1).

F-1 day Nose cone preparation complete.
Move nose cone, payload control console, power
supplies, etc. to blockhouse.
Battery charging complete.
Install all batteries to payload.
Complete instrumentation check-out with nose cone
shroud off.
Radar beacon check.
Magnetometer check.
Request supportof telemetry station, radar, DRNL
and pad services and engineering for launch "dress
rehearsal”. (5.1.6)

3
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l.2.2
TIME

Launch Phase:

T-6:00:00

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

T-3:00:00
T-2:50:00

T-2:20:00

T=2:15:00

OR

General Countdown (cont'd.)

FUNCTION/SERVICE

If it is very cold, it is desirable to keep the
time between elevation of the launcher and
ignition to a minimum. It is understood that
minimum motor temperature for launching is OOF
on the engine skin. Heaters will be used in the

nose cone payload space as the payload tempera-
ture must be kept above 32°0F.

Final visual inspection of payload and battery
check.

Check complete length of umbilical cable from
console in blockhouse to vehicle 50-pin connector
with test box.

Assemble nose cone shroud to payload.

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

All Range User personnel on station.

Move nose cone to hazardous assembly.

Range begin count with Range User,

Mount nose cone on motor.

Remove strippable paint and clean nose cone.

Check pressure of nose cone and pump, if necessary.
Vehicle brought to launch bay.

Install vehicle on launcher.

Check that payload control console is disconnected
from umbilical.

Connect umbilical to vehicle.

Connect motor temperature sensor.
Connect beacon batteries.

Check nose cone pressure and pump if necessary.
Install access hatch in forward body teipor-rilx.
Clean nose cone.

Clear launch bay for horizontal instrumentation
checks:

Begin horizontal instrumentation checks.

L
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TIME

Launch Phase:
(cont'd.)

T-1:35:00
T-1:00:00
T-0:30:00
T-0:15:00

'~0:08:00

O
General Countdovm (cont'd.)

FUNCTION/SERVICE

Link /1 (219.5 lc) -

External power,
Discharge batteries to plateau.

Internal power.

Telemetry note signal condition of SCO's.

Check Langmuir probes with resistance unit,
(User in launch bav).

heck micrgwetggr%tgﬁdstgcto %; )
Radar beacon checked With sxternsitand” Tafedhal
power,

Radar interrogate beacon while
is done at 0, 2.5 and 5 volts.
Payload switched to external.
All umbilical power off.
Telemetry check ground Link #2 (225.7 mc) from
Radar site.

Install shorting plug (Bellows
Remove_safety belts,

Final inst-1lrtion of rccess

dorizontal checks completed,

SCC calibration

actuators)

)

nateh,

Arm vehicle.
Elevate launcher.

Begin vertical instrumentation checks.

External power on (warm up only).

Internal power on.

Check: Iiain telemetry - Twin Lakes Telemetry
Telemetry note tuning and signal strength of
receivers and signal condition of SCO's.

Status of scientific experiments recorded by User
at Operations Building.

Payload telemetry switched to 2.5 volt calibrate
for adjustment of telemetry paver recorders.
Telemetry paper recorders record sisnals for

30 seconds at 0.4 inches per second.

Check magnetometer readings and bstterv monitors.
Check beacon.

Radar interrogate bheacon.

Payvload switched to external, filsament rovwer and
heaters on only. All power off if hold of 30
nminutes or more called.

Vertical checks complete.
All instrumentation stations report status:
Telencotry
itadar
Vehicle Pavlo=ad
D.R.N.L.
Project Scientist

5
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1.2.2 General Countdown (cont'd.)

TR FUNCTION/SERVICE

Launch Phase
(cont'd.)

T-0:06:00 Automatic hold, check with User Vehicle Con-
troller. Indefinite hold, with one minute
notice of resumption cof count.

T-0:05:00 Direct voice count to camera sites hegins.
T-0:04:00 External power on to pavload filaments, if
not alreadv on.
T-0:C3:30 Hold for aurora, resumption of count on 30
seconds notice.
T-0:03:00 Telemetry Link #1 turned on internsl power rnd
to sicncl input.
Beacon turned on internal power.
Check teacon.
Radar interrogate beacon
I'-0:02:30 Commence 2.5V calibration. T/t zero discriminators.
T-0:02:00 Start all instrumentation recorcers. T/i
acknowledge. Feper recorders on a2t slow spee
"£:01:35 Telemetry switcned to O volt calibration.
1-0:01:25 Telemetry switched to 5 volt calibration.
T-0:C1l:15 Bezin 3 cycles of 11 step (O to 5 volts) cali-
bretion on telemetry.
T-0:C1:00 Telcmetrv switched to signnl input and internal
alibration.
Acknowledge 2ll greenon payload control
console.
Telemetry acknowledge signal condition of
SCO's.,
Radar start camera operation.
-0:00:40 Paper Recorders on fest speed.
T-0:00:00 Black Brent IIA Rocket ignites.

6
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1.2.2 General Countdown {(conttd.)

TIME FUNCTION/SERVICE

Launch Phase (cont'd.,)

T + 0:00:20 Rocket motor burns out.

T + 0:00:30 Multiplex relay transfer.

T+0:00:40 Extension of Langmuir long probes.
T+0:00:200 Apogee (approximately 85 miles alt.)
T+0:00: 400 Impact '

Apart from initial preparations and checkout
the camera sites at O'Day and Belcher need not be manned, except
on those days scheduled for a launching or a complete "dress
rehearsal”. Helicopter may be required for up to five people
and 500 lbs. of equipment.

1.3 Test Objectives

1.3.1 Primary

Concerned with measurements in the upper
atmosphere:

(a) Cosmic Ray experiment concerned with study
of particles associated with auroral activity (NRC).

(b) Langmuir Probe measurements of fine structure
of electron density and electron energy spectrum inside and
outside auroral formations (NRC).

(c) Micrometeorite Detector - an acoustic
type impact counter concerned with impact rates and energy dis-

tribution inside and outside major meteor showers and associa-
tion with auroral activity (NRC%
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1.3.1 Primary (cont'd.)

(d) Photometer to indicate periods during
which the vehicle is within an auroral formation.

1.4, Test Description

The Black Brant IIA rocket AA-II-43 will carry
several experiments in its nose cone for scientific investiga-
tion of the upper atmosphere. It is desired that the vehicle
be launched at an elevation of 85° nominal. There is no
preferred launch azimuth. Presumably impact will be into
Hudson's Bay. Recovery is not required. The desirable
conditions at launching in order of importance are: (a) aurora,
(b) darkness, no cloud cover, and no moon, and (c) during a
near passage of the Alouette Satellite if still operating.
Postponement of the launching may be requested if either of
conditions (a) or (b) is not met at a scheduled launch time.

Events of primary importance during flight are the

extension times of the various units in the nose cone:
Langmuir probes at T + 4O seconds. Other

events of interest are motor burnout, apogee and impact. It
is requested that sound ranging equipment be used for impact
data, although recovery is not required. Range User personnel
will man only the nose cone instrumentation control console
during the rocket flight. They will also operate equipment
to monitor the outputs from the discriminators of the 219.5 mc
link. RFFOAR is requested to provide outputs from discrimina-
tors for Range User's oscilloscopes and recorders. It is
assumed that the parallactic cameras will be operated by DRNL
personnel.

1.5 Test Vehicle Description

The Black Brant IIA is a single stage, solid
propellant, unguided, sounding rocket. This vehicle will be
fitted with the Black Brant IIA modified fins.

Length

Diameter ,
Launch weight
Weight at burnout
Propeliant

332.5 inches (approx.)

17.2 inches

2750 lbs.(approx.)

900 1lbvs. (approx.)

Aluminized single grain poly-
urethane-ammonium perchlorate

(s 3
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1.5 Test Vehicle Description (cont'd.)

Total Impulse - 280,000 1bs.
(sea level)
Motor burning time - 15.5 seconds
Guidance - None - 3 fixed fin stebilization
Cut-dovn system - None

General performance of the vehicle will be obtained from CARDE
The weight and centre of gravity of the nose cone and pavload
are furnished by NRC to CARDE, who then calculate vehicle
perfornance It is understood that RFOAR has a manual on the
Black Brant TIA furnished by CARDE. Special instructions

concerning the fins fitted on AA- II 42 will be furnished to
RI'CAR by CARDE.

1.5.1 Complete Vehicle Drawing
1.5.1.1 Vehicle Drawing
See Appendix I.

1.5.1.2 lose Cone Drawing

See Appendix II

1.5.2 Telemetry System

The nose cone telemetry is a PAM/FM/FM svstem

aperating at 219.5 mc with 218.0 mc as & possible alternate
frequencyv, 5 watts. The antenna conswst of two quadraoloop
rrdiators mounted 130° apart con the surface of the nose cone
»t o stavion ©1. The polarization is linear.

A ground telemetry link (Link ;#2) operating at
225.7 me will he operated bhetwesen the radar site and the launch
site for the purpose of recorcing rader daté on the some tape
recorder rs the vehicle Telem*urv (Link #1). Further dots is
given under rare. 1.6.

1.5.2 Beacon

RFOAR 1s reqguested to provide an All/DPN-L1
radoer bheacon and battcrles. Range User will provide spac
end mounts for beacon, a box for holding 5 Yardney Type IIR-3
natteries ani wiring from the beacon to the bhatteries and to
the umbilicsl cennector. It is understood that check-out and
control of the Dewcon requires the use of ssven conducters
through the umbilical connector, details of which are to be provided
by RFCAR. The final check-oun, operition and control of the

wancon is to he the rGSDOQSWbllity of RFOAR. User will ronit-»
Wi funchions on Link 1; g2 Appondix VIII.

D
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1.5.3 Beacon (cont'd.)

NRC will supply quadraloop antennas tuned for
a beacon transmitter frequency of 2880 mc and beacon receiver
frequency of 2810 mec.

1.5.4 Command Control/Destruct System

The Black Brant IIA rocket contains no
destruct or flight termination system.

1.5.5 Ordnance Items

Characteristics of propellant, igniter, and
squib are available in CARDE manual on Black Brant IIA rocket.

Bellows actuators (squib) are used in
two of the Langmuir Probes. These
devices are type BA31D2, made by Hercules Powder Company,
Wilmington, Delaware.

Bridge Resistance: 5-9 ohms

Maximum Non-fire: 50 ma., one 30 sec. pulse
Minimum Fire: 0.3 anmp.

Recormended Fire: 1.0 amp.

Ignition Time: 0.25 milliseconds at 1.0 amp.

The location of these items is shown on the drawing given in
Appendix III. The Bellows actuator timer and arming circuit
is given in Appendix IV.

1.6 Range User's Instrumentation

The Range User will supply all equipment for check-
out and assembly of the nose cone payload. Range User personnel
will operate the control unit for the payload and will monitor
fourteen channels (IRIG Nos. 1-4 and 9-18 inclusive) of the
219.5 mc link in the blockhouse during the firings. Discriminator
outputs at the *10V level for %7.5% deviation into a 10K ohnm
load at the blockhouse are required. The discriminator outputs
from IRIG Channels 1l-4 and 9-17 inclusive must be available for
monitoring, using high impedance instruments, in the User area
adjacent to the telemetry room in the Operations Building. RFCAR
1s requested to provide outputs from the telemetry discriminators
for all of these monitors. Sece Appendix IX for wire lines into llose
Coal Assza:abl cren.

Range User may also operate a telemetry recelver,
tunable discriminator, and auxiliary display oscilloscope beside

10
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1.4 1Ranpe User's Instrumentetion (cornttd.)

‘the prvlord contrel console in the blockhouse. RFOAR is
requested to have o telemetry r~ntennrs on the rcof of the hlock-
house “v-ileble for use with Rrnee User's receivear. The :ntann-
with lend-in rveilable to Renge User in April 19€3 would be

suiteble.
fange User will provids ¢ set of throe
antennrs with vertical, horizont wl and RI
“tion for mounting on Tracker }F2 plutform.
nese nntnnnus will be sempled and fed
celver in the User area cdjacent to the
perations Building. ?POPR is requested
n mounting of the antennss and to provide twn coa:
for receiver input t“d the other for calibraztion »
elded cabhle cof four i#20 or larger conductors for s"n,nron121 ﬁ
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0 the multiplexer. A Sldgle wire line which will use
of the synchronizer wires 2s return is re~uested for
rcom. The decommutated signal strmngth output of tqﬂ

used to modulate six subcerrier osrlll(for" whos

=5

ts are recorded on telemetry tape recorder Track 2‘
jussted to supply & cowxial cable frem “he locotion
uir ient in the User c¢rea to the telemetry wagnetic
T
h

(o] !
OQOEF 0 QO O ctQ T — 3
i
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Py ©

's input panel. A block diagram of the nbove
instrumentstion is included es Appendix VII, Shcet 1. Refer zlso
to Appendix IX.

QPC output from the RFOAR receivers on Link #1 is
requested to the User subcerrier oscillctor y"nel, in the User aree,
for ;uboo~uenu roco"dlnv with User signzl strength date on nagnetic
tape recerder Track 2.

LTO\? is requested to provide suitable input signals

for & ground teclemetry link from the Radar Site to the Operetlons
Building for the Jran3ﬂ1551on of the coded rodar data from the ADR
equipment, racar time, and radar receiver AGC. Range User will
supply an F.I/FI ~v>tem consisting of:
1. l-weit Transmitter st 225.7 nc/s.
2. 5 Subcerrier Oscillators with sultable mixing
network, 70.0, 52.5, 4L0.0, 30.0 and 22.0 kc.

User will supply a 5-unit subcarrier oscilletor panel
so that AGC from 21l three radars can be recorded via this link.
ADR data is rezuested at 5 samples per second.

RFOAR is requested to supply suitable antennas and a

i
o e Oparetions Building. The detz is to be recorded
cn Teack L of the magnetic tuope recorderu.

It would be desirable to duplicate &ll telemetry recep-
tion and recording functions whenever possible. Appendix V

11
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1.6 Range User's Instrumentation (cont'd.)

contains a list of equipment Range User will take to Fort
Churchill. Some items, such as recelvers, mav be made
available for operation and under complete control by the
IFOAR telemetry station for this progranm.

Operation of the telemetry facilities at Twin

Lzkes to duplicate functions at the launch site as nuch as
possible is requested. User will previde enplifiers snd subcarrier
O0scillators for tape recording AGC dets ot Twin Lakes.

/11 Stnotion.

User will provide a decemmutaetor for use ot Launch

1.6.1 DREL Instrumentation Support
DRNL will be requested to operate the

following equipment prior to and during the launch phase:

) 4" by 5" Rapid Scan Spectrometer, 3000-11,000 A°
) HP and other Photometers '
) 16 mm All Sky Camera

) Flux Gate Magnetometer

) lleight-finding Stations (for aurora)

Auroral Radar

and DRNL)

Ionosonde (request approx. 4 sweeps/min. from T+0 to
T+6 min.)

30 mc Polar Riometer (to be arranged by NRC with CRR)

£)
g) Prince Albert Radar (to be arranged by NRC with PARL
)

Provide auroral activity predictions
Communications for ground instrumentation (launch
sight to Belcher and 0'Day)

)

i) DRNL will provide magnetic tape of voice countdown
)
)

(:1)  Comaunication between DRNL and Prince Albert Radar.

1.7 Swamary of Frequency Utilization

Ground Link: DREL to 3Belcher and O'Day radio link
DRNL to Prince Albert Radar

Link #2 - Radar site to Operations Building,
225.7 mc telemetrv link for radar ADR data.

Rocket Links:

TLI1
Link YVo. Freaq. Class Equipment Location
- 2880 nc U Radar beacon Nose cone
1 219.5 mc or U Telemetry llose cone
212.0 mnc

alternate
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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
Ttem Data Interval Points/Sec. Class I Class II Class III

(Plottin (ADR.
Board Tape )

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

2. Velocity Throughout 5 from 1000 ft. 500 ft. s
(Vx, Yy, Vz,'%5) Flight T-0 to
srlash

V(Z
arcsine y(§

vV(Y)
arctangent V(X)

]

where ©

g

where Vg = tangential velocity.

Radar data is requested from Lift-off, T -
0.
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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:

Setting up racks in preparation area.

Working on nose cone instrumentation with
shroud off.

Placing shroud on instrumentation.

Moving nose cone to Hazardous Assembly.

Installing T/M antennas.

Assembly to motor.

Placing complete vehicle on launcher.

Launch.

BN OWVEwWw o
L] L ] L] L ]

s e e

L x 5 still photography is requested on call through-~
out the program for coverage of payload assembly, checkout,
and vehicle assembly. One negative of each photograph taken
1s to be sent to NRC, Radio and Electrical Engineering 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
vehicle.

Equipment at DRNL.

NRC antennas on platform near Operations Building.

Scientist's Observation Platform.

HOW owowunmswn

o
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2.2 Engineering Photography (cont'd.)

4

]

required.

ngineering analysis of the launch phase is not
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< 3 Telemetry
ITEM LINK : DEV. MEASURING RECORDING ACCURACY
N0. FREQ. NO. FREy. 1% RATE INTERVAL CLASS 14 REARKS
1 219.5 me
FM/FM i 40O cps 7.5 Cont. T-0:02 to splash I )
2 219.5 me : _‘ :
FM/FM 2 560 cps 7.5 Cont, T-0:02 to splash I
3 219.5 mc ’ : ' Event
¥/ FM 3 730 cps .7.5 Cont. T-0:02 to splash I ) Channels
L 219.5 mc _ ' ‘
FM/FY 4 960 cps 7.5  Cont, T-0:02 to splash I )
B 5 219.5 mc : ' :
FM/FU 9 3.9 kc . 7.5 Cont., T-0:02 to splash I 2%
6 219.5 mc
FM/FM 10 5.4 ke 7.5 Cont,  T-0:02 to splash I 2%
7  219.5'mc
FI4/FM 11 7.35 ke 7.5 Cont. T-0:02 to.splash I 2%
8 219.5 me
FI1/FM 12 10.5 ke 7.5 Cont. T-0:02 to splash I 2%
9 219.5 mc
FM/FM 13 14.5 ke 7.5 Cont., T-0:02 to splash I 2%
10 219.5 mc .
FM/FM 14 22.0 ke 7.5 Cont. T-0:02 to splash I 2%
11 219.5 mc ’ :
FM/FM 15 30.0 k¢ 7.5 Cont. T-0:02 to splash I . 2%
12 219.5 mc
FM/FM 16 40.0 k¢ 7.5 Cont, T-0:02 to splash I 2%
13 219.5 mc
FM/FM 17 52.5 ke 7.5 Cont., T-0:02 to splash I 2%

(conttd.,)
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2.3 Telemetry (cont'd.)

ITEM LINK DEV. MEASURING RECORDING ACCURACY
NO. FREQ. NO. FREW. +% RATE INTERVAL CLASS b REIARKS

14 219.5 nmc
PAM/FM/FM 18 70.0 kc. 7.5 300/sec. T-0:02 to splash I 2% Tommutated
' : Channel, 30 x
10 per sec.

15  225.7 mec 14 22.0 k¢ 7.5 Cont. I-0:02 to splash I 25 )
F11/FH
W 225.7me 15 30,0 ke 7.5 Cont.  T-0:02 to splash I 2% )
FLi/Fii
17 225.7 ne 16 10,0 ke 7.5 Cont. T-0:02 to splash I 2% ) Ground Link:
F1/Fl . ‘ Rader Site to
) Cper=tions Pldg.
) 225.7 vic 17 52,5 k¢ 7.5 Sont.. T-0:02 to splosh I 25 )
i/m I
19 2257 ¢ 13 70.0 ke 7.5 Cont, T-0:02 to splash I 25 )
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2.3.1 Recordings

The following recordings on magnetic tape
are requested: (From T-0:02:00 to splash)

Track Record
1 IRIG Timing Format "S"and Format "C®
2 Received Signal Strength Data
3 lose Cone Telemetry (219.5 mc)
I Voice Countdown, tape servo reference and radar data
5 Nose Cone Telemetry (219.5 mc)
6 Timing Fornct n3n
7 Timing Format m"Cn

The tape servo reference to be recorded on Track

; should be_a 17 kc square wave, modulated 50% by a precision
. ? .

20 cps supplv. A 100 kc sinusoldal reference is to be recorded

on track 5 with the nose cone telemetry signal.
Two timing signals are requested:

) standard time Format "BM" with a 1 k¢ carrier
) standard time Format "C" with a 100 cps carrier

@ )

First motion is to be indicated by an increase in amplitude of
the timing signals (level increased by three times).

The signal strength of the 219.5 me link is to
be recorded from T-0:02:00 to impact. This will be recorded
ns I information by use of a voltage-controlled subcarrier
oscillator which will be supplied by NRC. tange User may also
operate the Range User Support Instrumentation for signal

e

strengtn meosurenment (described in Section 1.6 and Appendix VII,

ACHIVER SIGNAL STRENGTI ON TRACK 2

TLM SUBCARRIZR

LIEK ANTE FREQUINCY IRIG 1O,

121705 ma DVemn .1 ien 0
21705 mn : S0 ke 9
" Range 7.25 ke 1
it User Circular Pol. 10.5 ke 12
i sger lorizontel Pol, 14.5 ke 13
n Usear Verticel Pol. 22.0 ¢ 1L
" Cocr Cireulaer Dol 30,08 ke 15
n Usar llorizont:s™ Ponl. o0 ke L&
" Usar Yertical I'nl. 52.5 ke 17

i
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2.3.2 Special Requirements
Real time paper records of the following channels is requested.,
RECORD
ITEM S.C.0, DATA FREQ. PAPER RATE  INTERVAL
No. FREQ. (cps) (in./sec.) (sec.) DATA
219.5 Mc FM/FU Link #1
1 400 cps 5 O.4 T-2 to Impact Langmuir Probe Extensiocn
2 560 cps 5 0.4 T-2 to Impact  Altitude Switch
3 730 cps 5 0.4 T-2 to Impact Pressure Switch
L 960 cps 5 0.4 T-2 to Impact Multiplex Relays
5 3.9 ke 10 0.4 T-2 to Impact Pleasmez Probes-3" D.C. Ton
6 5.4 ke 81 2 T-2 to Impect . Plasme Prcoes-Swesp Waveforns
7 7.35 ke 110 2 T-2 to Impact = Plesme Probes-D.C.Planar,Sgg_
123
8 10.5 ke 160 2 T-2 to Impact  Plesme Probes-3" Trzp Sig.
9 14.5 ke 220 10 T-2 to Impact Cosmic Rey - 3td. Pkg.
10 22.0 kc 330 10 T-2 to Impact Cosmic Rey-Totel Energy
11 30.0C ke 450 10 T-2 to Impact Cosmic Ray-Fitch Angle
12 40.0 kc 600 2 T-2 to Impact  Plasma Probes-Plesnzsr A-C Sigs.
13 52.5 ke 790 2 T-2 to Impact  Plasme Probes-Swépt Electrc-
Commutator | meter
1L 70.0 ke 30 x 10/sec. 10 T-2 to Impact  All commutator data.
Ground Telemetry
15 Direct Record 50 O.4 T-2 to Impact Signal Strength 216.5 mc
link
Renge TLIT 1,

(conttd,)
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2.3.2 OSpecial Requirements

Real time paper records of the following channels is requested.

RECORD
ITEM S.C.0. DATA FREQ. PAPER RATE INTERVAL
NO. FREQ. (cps) (in,/sec.) (sec.) DATA
Note: ITvems 1, 2, 3, 4, 5 and 15 may be recorded, each equal displacement,

on one peper tape,

Ttems 6, 7, 8, 12 and 13 are desired on one paper record, each equal
displacement.

Items 9, 10, 11 and 14 are requested on dne real time paper redordL
each equal displacement.

Paper records at 4 inches per second or slower should include timing
Format C and those at faster than 4 inches per second should have
timing Format B,

Range User will provide a decommutator to te used ~t the Lzunch T/11
Station. CRR is requested to rrovide zn eight channel Sentorn recorder
for recording seven cormubt~tor functions on the 70 kc chennel and

IRIG "C» timing in Real Time. User will supply cn operator feor the

decommutator.

See Appendix X for playbsck preper record requirerents.
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2.2.2 Special Requirements (cont'd.)

Real Time Telemetry Displav:

See paragraph 1.6 for User Telemetry Display

Calibration:

(a) 219.5 mc link: The event channels, IRIG
#1-l, should be calibrated in terms of a O to 5 volt signal for
*7.5% deviation (0 volts corresponds to a +7.5% deviation and +5
volts to -7.5% deviation).

The calibration on the subcarrier oscillators
including the 3.9 kc unit and higher is O to 5 volts for a
t6.75% deviation. (Zero level corresponds to +6.75% deviation
and +5 volts to -6.75% deviation.) ~A Zener diode reference of +5
volts is connected to channel 2 of the commutctor cn the 70 itc
subcarrier oscillator. This reference is alsc applied at 10-zecond
intervals to the 3.9 ke, 5.4 kc, 7.35 ke, 10.5 ke, 40 kc and 52.5
e subcorrier chennels by a2 calibrator unit in the nose cone.

(b) Signal Strensgth: Calibration for the

219.5 me link is requested in terms of O to 1 millivolt, applied
to the receiver or pre-amplifier input. The telemetry report
should include details such as rccelving antenna tvype, gain,

and nolarization, pre-amplifier and/or multicoupler gain, and

a

iversity combiner characteristics (if used). Post-flight calibration
s required %o coincide with rodsr AGC calibration and User signel

2.4 QOther Data

ther data collected includes photographs from the
rarallactic cemeras of the star field and lignt on the rocket
nose cone, and other records furnished by DRIL in reduced form.
This data does not require processing or reduction by RFOAR.

Ronge User personnel assipgned to instrumentation

sites are ns follows:
SECURITY
HALTE CLTAANCE PURPOSE PLACE

ration and dutlies of Range User rersonnel
5 r date.)

T
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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-6 hours at one-hour intervals.

It is likely that wind data will be requested to at

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

22
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3.3 IHnima

The camera sites at 0'Day znd Delcher must bhe
clear of cloud cover and ground haze for o cleor view of
the auror: . It is essentirl that

isibility be at least 7 miles, and that the surors he
visinle from the lounca site and comers sites at leunch t1
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L.0 SUPPORT INSTRUMENTATION

L.1 Communications - General

Intercom communications (User net) are requested
between the preparation area, project scientists! observation
station ; blockhouse, hazardous
assembly, launch bay, and DRNL. It is understood that DRNL
will provide communication by SSB to the camera sites at
Belcher and O'Day. DRNL is also requested to provide radio
communication with PARL.

A User hard line is requested between the blockhouse
and two locations at the Operations Building: (a) the
Project Scientists! observation station and (b)
the User preparation area adjacent to the telemetry station.
This will be used primarily for conferences between the
Project Scientist and the User Vehicle Controller.

None of the transmissions need be recorded.

4.2 Radio

The Frequency 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
missile operations intercom should be located near the checkout
and control console provided by the Range User. A clock or
digital display of the countdovm time is also requested near
the control console, in the User area in the Operations Building
and the observation station . Wire communication with
DML is5 required for relaying the countdown to the camera sites
from T-5 minutes to the termination of the voice count.

A wire line to DRNL is requested for trans-

missien of Range timing for time correlation of ground measure-
ments made by DRNL with vehicle data.

2L
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L.3.2 Telephone

Telephone for Range User personnel are
requested at the following locations:

a) DRVL

User Preparation Area in Operations Building
¢) Project Scientists! Station

d) User Area in 3Blockhouse.

Charges for long distance service will be
borne by the Range User.

L.3.3 Umbilical Cable

It is understood that the cabling frem the

blockhouse to the Universal Launcher consists of 70 lio. 16
conductors and 70 No. & conductors for nose cone instrumentation
monitoring and control by Range User zs well as 4O No. £
conductors for use by RFOAR for radar beccon and Dovap trens-
ponder control and monitoring. Range User will supply junction
boxes for use at each end of the RFOAR umbilical caole systen
{or connection to the User control console and to the vchlcle
rull-away connecter., Each of these junction boxes will contain
a patch board panel to allow rapid changes to be made in
umbilical connections for different rockets.

L.l Timing

Timing on the magnetic tape records is requested to

o
0]

<

a) IRIG Format "BM, 100 pps with a 1 k¢ carrier, and

b) IRIG Format "C", 2 pps with a 100 cps carrier.

First motion is to be indicated by an increase in the amplitude

the tining pulses. It is assumed that timing commences with
calibration aL T - 0:02.

Timing Format C 1is requeSQed on all paper records
L inches per ceconc or slowe Timing Format B is reguested
211 pzper records at 4 1ncnes per second or higher.

ibde oy
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L.5 Sequence

INTERVAL
NC. FUNCTION START STOP REIZARKS
1 Ignition Pulse T-0 - .

Voice Countdown

The voice time count is requested a2t each minute
from T - 00:05:00 to T - 00:01:C0, at 10-second intervals
from T - CC:01:00 to T - 0C:00:10, at l-second intervals from
T -~ 00:00:10 to T + 00:00:10, at 1lO-second intervals from
T + 00:00:10 to splash, and at l-second intervals from T +
00:00:35 to T 4 00C:00:L5.

L.6 Visual Countdovn and Status Indicators

FUNCTION TO TYPE INTERVAL
110. 3L DISPLAYED TUDICATOR TART STOP REMARKS
1 Range Countdown Clock, T-6 T+10 To be easily
digital hrs. mins. Viewed from
preferred payload control

console. Same
facility desired
in nose cone
preparation area,
in Operztions

Building, and
Froject Scientists!?
Stetion.

L.7 Dute landling

Pangpe User will obtain ell deta produced by the CRR
fronm Detachment ‘2, USAF/0AR, Fort Churchill.

26
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4.8 Command Control

4 No command control or destruct system will be
used.

4.9 Other Support Instrumentation

It is requested that sound ranging equipment be
used to determine impact coordinates. Recovery is not re-
quired.

27
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5.0 MATERIAL AND SERVICES

5.1 Services

5.1.1 Power
115V, 60 cps power is requestec in assembly
area and blockhouse. This should consist of une 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 Fire 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 scheduled firing. This
will include installing the rocket on the launcher, performing
all payload checks, and testing of all communications. All
personnel and services involved in an actual launching should
be involved in this system test.

5.1.7 Water - NR
5.1.8 Survey

Belcher and O'Day height finding stations rela-
tive to launcher.

28
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5.1.9 Air

A supply of clean, dry air to pressurize
the conical section of the nose cone to about 5 p.s.i.g. is
requested tu be available in the hazardous assembly. The
fitting on the nose cone will be similar to that used on
automobile tires. The Range User will supply a suitable
pressure gauge.

5.2 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
rocket 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 of the 219.5 mc link, and of the

. 1. T A] L I - 1
AGC datr on the roder drta link. The radar AGC det- nay he
. S " X ) IR
c~librotad in terms of relative db {slthough desirsbhle, not
i Tee a chan 14 e AT et am Y
necesserils on shsolute colibr-tion).

2¢
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5.7 Climatic Clothing Requirements

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

30
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6.0 TRANSPORTATION LOGISTICS

DRNL is requested to inform W.L. Haney by Telex or wire
communication of the arrival of check-out equipment at CRR.
6.1 Surface
€.1.1 Personnel
On occasion, Range User personnel may wish
to use the bus service provided by the Range Contractor for

transport of range personnel to and from the launch site.

DRNL will be requested for the loan of two

station wagens or panel trucks for the full-time use of the
ser personnel attached to this program. Drivers will have

e
IID operatcr's pernits.

RFOAR is requested to have two bicycles
available at the blockhouse for use by Range User personnel
proceeding to and from Hazardous Assembly and the Launch 3ay.

6.1.2 Cargo

DREL is requested to provide for the unload-
inz and transport to the range of the nose cone and check-out
equipment. RFOAR is requested to provide for the unloading
and traznsport to the range of the motor and fin assembly. The
motor and rin assembly will arrive at Fort Churchill by air
:reasport.  Other equipment will prebably arrive by air hut
2 shlpped by rail.

It is assumzd that any special equipnent
such as moy e required for vehicle assembly, fin zlignment,
2%z., will be supplied by CARDE.

&

9]

—

'otor in crate: 3000 Inhs., 24 in. % 30
in. x 17 ft.

) Fin assembly in crate: 300 1lbs.
c) Check-out equipment: FEstimate is for
“ous 60 wooden boxes, each weighing between 20 and 200 1bs.
Totel weight zbout 6000 lbs.
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6.1.2 Cargo (cont'd.)

d) DNose cone and p
x 1

oad in crate: Approxi-
mately 350 lbs., 24 in. x 24 in. v

Item (c) includes equipment used in other
launch programs sponsored by NRC during the same time period.

Item (d) will errive at Fort Churchill by
air about F-7 on the same plane as the main group of ?unge
User personnel.

DRNL is requested to provide for ding ~nd
e [

tr“n.port of User check out nhu*pﬁenu To roilw

32
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7.0 RECOVERY

No recovery is required.

OR
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8.0 AIRCRAFT AND SEACRAFT

A helicopter for up to five men and as much as 500 1lbs.

ngequipment may be required for transport to Belcher and
ay.

3L
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9.0 DATA PROCESSING AND DLSPOSITION

(Radio & Electrical Engineering Division, Attention: Mr, W.L. Haney).

are to be released to MNRC (

9.1 General Information

After the one-year period of retention, all raw data is to be released to MNRC

After the two years retention period, all file copies of the Flight Test Report

Haney).

data should be forwarded to NRC (Radio and Electrical Engineering Division, Attention:

Radio and Electrical Engineering Division, Attention:

If all NRC personnel have departed from the range before data is available,

Me, W.L. Haney).

9.2 Disposition of Data

Mr. W.L.

I'TEM 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 ) te (a)
1 1 T+6H NRC NRC ) nove la
2 Position, 5 T+30 CD  NRC NRC )
Velocity, 1 T+30 CD CARDE NRC ) F-TRPT
Trajectory Angles ) and
(X,Y,z2,V¢,Vy,Vz, ) F-PLOT note (b)
VS:G:¢5 )
9.2.1.2 Impact
3 TImpact 1 T+10 CARDE NRC ) F_FRPT
Coordinates 1 T+10 NRC NRC ) T
l'ote (a) - Real time plotting board data of range, azimuth, and elevation is requested.

(b) -

explained.

The method of smoothing data should be

This report should include tabulated data and plots of position, velocity,
and trajsctory angles with time.
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9.2 Disposition of Data (cont'd,)

OR

ITEM TIME FINAL AGENCY TO TYPE OF .
NO, DESCRIPTION ORIG. CYS. RECUIRED RECIPIENT PICK UP DATA PRESENTATION REITARKS
9.2.2 Photography
L. Still. Photos
and Documentary
Film 1 T+15 NRC NRC R-PHOTO Note (c)
9.2.3 Telemetry
9.2.3.1 Recording
5 lagnetic 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
records 1 T+12 H NRC NRC R-GRAF \
Flevh-ck paper 1 T+2 ILRC IR0 R-GRAF See Appendix
9.2.4 Other Data - DRNL
7 tlagnetic recording
of voice countdown,
Records and reduced
data from DRNL F-FRPT and
observations 1 T+15CD NRC NRC R-MAGT
9.3 lMeteorological Data
8 Report on all
requested ob- 1 T+15 CARDE NRC ) F-FRPT
servations 1 3 T+15 NRC NRC )
lote (c) - One negative of all photos (still and movie documentary) and one copy of the

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

ITEL TIME FINAL AGENCY TO TYPE OF

REIARKS

NO. DESCRIPTION ORIG., CYS, RECUIRED RECIPIENT PICK UP DATA PRESENTATION
9.3 leteorological 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 laterial and Services Report - NR
9.6 Transportation Reports

10 Receiving and
Shipping Report 1 T+30 NRC NRC F-FRPT

9.7 Recovery Reports - LR

9.8 Aircraft Reports - NR

All equipment
in and out 2f
Fort Churcnill
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10.0 FACILITIES

106.1 Facilities - General

(1) Storage for equipment crates of about 200
sq. ft. area by 8 ft. high. It is requested that no Range
User equipment be stored where the equiprent temperature
may become lower than OCF,.

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

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

(4) About 100 square feet of space is requested
in the blockhouse for the payload check-out console snd
assoclated cquipment (power supplies, battery Chargers,
receiver, discriminators, display oscilloscopes, etc.).

(5) Office space and telaphone at DRHNL.

(6) An observation station heside the
Operations Building for use of the Project Scientist. A
telsphone, an intercom on the User net, and a hard line to
tae User area in the blockhouse are desired at this station;
also digital clock of range countdown. ’

These facilities are requested for the period
Merch 206th tc April 20th, 196L.
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11.0 '‘RANGE SAFETY

RFOAR is responsible for all range safety.

OR
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10.0 FACILITIES

10.1 Facilities - General

él) Storage for equipment crates of about 200 sq.
ft. area by 8 ft. high. It is requested that no Range User
equipment be stored where the equipment temperature may become
lower than OOF,

(2) Preﬁaration area of about 300 sq. 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, receiver,
discriminators, display oscilloscopes, etc.s.

(5) Office space and telephoﬁe at DRNL.

(6) An observation station beside the
Operations Building for use of the Project Scientist. A telephone,
an intercom on the User net, and a hard line to the User area in
the blockhouse are desired st this station, also a digital clock
of renge countdown.

These facilities are requested for the period
March 26th to April 20th, 1964.

L0



15 Nov. 1963

11.0 RANGE SAFETY

RFOAR is responsible for all range safety.

L1

OR



CLASSIFICATION

This document is Unclassified.
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APPENDICES

Vehicle Drawing

Nose Cone Drawing

Ordnance Items Location Drawing
Squib Firing Circuit

Range User Equipment List, Sheets 1
and 2

Monitor and Control System Diagram

Range User Support Instrumentation
Diagram, Sheet 2

Beacon Monitor Functions on Link #1

Wire Lines to Nose Cone Assembly Area
adjacent to Launch T/M Station

Playback Faper Record Requirements
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APPENDIX V

PRELIMINARY LIST OF RANUGE U3ER EOQUIPMENT
FOR FIRINGS AT TFORT CHURCHILL RESITARCH RALGT

Panoramic Telemetering Indicator, llodsl TMI-Ib
Telemetoering Test Oscillator, HP Madel 200TR
FM-AM Gipgnal Generator, Boonton Model 202G
Telemetry Receivers, Nems Clarke Mndel 1433 (two)
Telemntry Receivers, Nems Clarke Model 1432
Telemntry Receivers, Nems Clarke Model 1501A
Telemntry Receivers, Defence Electronics Model TMR-2A
Oscilloscope, 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., HPF Model 400 HR

Voltmeter, Digital, HP Model K05 CR

Telametry Calibrator, Dynatronics Model 612
Tunable Discriminator, EMR Model 97H

Variable Filter, EMR Model 95F

Power Supplies 0-36V, Harrison Labs Model 808A
- Power Supplies 0-36V, Horrison Labs Model 809A
Power Supplies 0-36V, Harrison Labis Model 814A

(cont'd.)



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

Subcarrier Oscillators, antennas ) Range User Support

) 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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