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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 AD-II-44 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 Lhe rocket, and gives details of the telemetry 
used and the data to be recorded. A detailed User 
count;down is also included. 
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OR ANNEX CONTROL SHEET 

PAGE PARA. 
NO. NO. 

8 1.3.2 

12 1.6 

INSTRUCTIONS/REMARKS 

Delete item (c). 

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-58/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. 

21 2.3.1 Revise "Received Signal Strength on Track 2", 
as follows: 

T/M LINK ANTENNA 

#1-219.5 mc Range Circ. Pol. 
CRR Rx #1 

#2-228.0 mc Range Circ. Pol. 
CRR Rx 

#3-231.4 mc Range Circ. Pol. 
User Rx 

#3-231.4 mc User Linear 
User Rx 

#3-231.4 mc User Linear "Bu 
User Rx 

tiAll 

SUBCARRIER IRIG 
FREQ. NO. 

22 kc 

30 kc 

40 kc 

52.5 kc 

70 kc 

14 

15 

16 

17 

18 

40 10.1 Add Item (7) - Tracker 2 platform for Range 
User antennas. 

COPY NO. 
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1.0 GENERAL INFORMATION 

1.1 Operations Command 

OR. 

The following personnel will be the Rocket 
Facility, Fort Churchill, in connection with this procram: 

A total of ten Range User personnel (HRC) 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 prepnr,,:tions. 

Ho visitors are expected at this test. 

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

Trial Coordinator 

Project Scientist 

- A. Staniforth 

D. Johnson 
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1.2 Range Time Utili7.ation 

1.2.1 Test Duration and Frequency 

This OR is for requested support in firing 
one Black Brant IIA rocket. It i.s anticipaLed that Range 
User equipment and personnel will be at the Rocket Facility 
for about one month, comrnencing about March 26th, 1964. 
3upport for living accommodation, transport, equipment and 
rocket storage, assernbly and blocl:house 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 rescheduiing of the launching may 
be necessary due to weather and other requirements of the 
vehicle and experiments. Data on vehicle perforraance and 
launch 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 
oricinating 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 Alouetto 
satellite, if still operating 

and are lisLed in the order of decreasing importance. Absence of 
(a), (b) and (c) rnay justify postponement of a scheduled launch-
ing. A hold for aurora is desired at T - 3.5 min. with provision 
for resumption of count on 30 scconds notice. 

1.2.2 Gcrieral Countdown 

FOCTIOV2ERVICE 

Pr,T:pf!ration 

thiy :tocl:et, motor, fins, inniter, arrive aL Fort 
Churchill via air transport. These parts may 

2 



15 Nov. 1963 OR 

1.2.2 General Countdown (cont'd.) 

TIM FUNCTION/SERVICE 

Preparation Phase:

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

nose cone, nose cone instrumentation, check-out 
equipmsnt and nose cone control unit arrive at 
Fort Churchill. This equipment will be consigned 
to Dan. DREL is requested to supervise the 
unloading and arrange Lo 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 mnde t;o 1)RHL.) (5.1.2) 

F-6 day 

F-1 day 

Renge User personnel begin setting up check-
out equipment and preparation of nose cone 
instrumentation. Request: 

1. Prepnration aree spece (10.1). 
2. Blockhouse space (10.1). 

Transportation (6.1.1). 
4. Power (>.1.1). 
5. 3upport for connection of umbilical cable (4.3.3) 
6. Coiamenicetions (4.1). 

Pernllactic camern operation (1.6.1). 
e. lieteorological services (3.0). 

Office space at DRHL and telephone (10.1). 
10. Support for setting up Range User's instrumen-

tation (1.6). 

1:ose cone prepnration complete. 
Hove nose cone, pay)ond control console, power 
supplies, etc., t.o blockhouse. 
DnUtery charginL, comp1ete. 
Insba11 all batteries to payload. 
Complete in6trumentation check-out with nose cone 
shroud off. 
.tedar IA.:neon check. 
;'a7netometer cher*. 
Re'''est support of telemetry stntion, radar, Dan 
-ed r:1.1 3crvierIc and engineering for launch "dress 
r.!:1,:nr:;n1". (5.1.6) 
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1.2.2 General Countdown (conttd.) 

TILE YUNCTIOH/SERVICE 

i 

i 
i 
1 

Launch Phase: If it is very cold, it is desirahle to keep the 
time betmen elevation of the launcher and 
ignition t;o a minimum. It is understood that 
rtinimum motor temperature for launching is 00F 
on the engine skin. Heaters will be used in the 
nose cone payload space as the payload tempera-
ture must be kept above 320F. 

T-6:00:00 Final visual inspection of payload and battery 
check. 
Check complete length of umbilical cable from 
console in blockhouse to vehicle 50-pin connector 
with tcst. box.. 
Assemble nose cone shroud to payload. 
Pressuri2;e nose cone to 5 p.s.i.g. 

T-4:10:00 All Rnaff: User personnel on station. 

T-4:00:00 nove nose cone to hazardous assembly. 

T-3:50:00 Range begin count with Range User. 

T-3:40:00 Mount nose cone on motor. 
Remove strippable paint and clean nose cone 
Check pressure of nose cone and pump, if necessary. 

T-3:00:00 Vehicle brouF,ht to launch bay. 

T-2:50:00 

T-2:1 5:00 

Install vehicle on launcher. 
Check that payload control console is disconnected 
from umbilioni. 
Connoct u-bilical to vehicle. 
ConnecL motor ',,cirorature sensor. 
Connect teacn 
Attach radioactive source to launch boom nenr 
stn. of rocLet to test neutron detector. 
Checl: nos...! cone 1:rer;sur and punp if necessary. 

rIcccss 113LC:; forward body temr,o=i1:. 
Clen Dosc Cone. 

Clenr 1:o.Inch for horiontn1 instrtudenUnLion 

1;ein irls,r:c.ontntion checks. 
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1.2.2 General Countdown (cont'd.) 

TEE FUNCTION/SERVICE 

Launch Phase Link #1 (219.5 Mc) 
(contld.) External power. 

Discharge batteries to plateau. 
Internal power. 
Telemetry note signal condition of SCO's. 
Check Langmuir Probes with resistance unit 
(User in launch bay). 
Check micrometeorite detectors. 
Check neutron detector. 
Check cosmic ray altimeter switch to external power. 

Link /12 (228.0 Mc) - 

1!,xternal power. 
Discharge batteries to plateau. 
Internal power. 
Telemetry note signal condition of SCO. 

Link #3 (231.4 Mc) - 

External power. 
Discharge batteries to plateau. 
Internal power. 
Telemetry note received signal. 
External power. 

Link 71'1 (219.5 Mc) - 

Internal power. 

Radar beacon check. 
Radar interrogate beacon while SCO calibration 
is done at 0, 2.5 and 5 volts for Link #1. 
Payload switched to external. 
A11 umbilical power off. 
Telemetry check ::round Link A. (225.7 Mc) from 
radar site. 
Install shorting plug (3ellows actuators) 
Remove safety belts. 
Final instnliation of riccess hatch. 

T-1:35:00 Horizontal checks completed. 

T-1:00:00 Arm Vehicle. 

T-0:30:00 Elevate Launcher. 

7-0:15:n0 3egin vertical instrumentation checks. 
External power on (warri-up only). 
Internal power on. 

5 



15 Nov. 1963 oa 

1.2.2 General Countdown (cont'd.) 

TDIE FUNCTION/SERVICE 

T-0:15:00 
(cont'd.) 

Check: Main telemetry, Twin Lakes telemetry, 
Radar site Link Y2 receiver. 
Telemetry note tuning and signal strength of 
receivers and signal condition of SCO's. 
Check status of scientific experiments recorded 
by User at Operations Building. 
Payload telemetry switched to 2.5 volt calibrate 
for adjustment of telemetry paper recorders. 
Telemetry paper recorders record signals for 30 
seconds at 0.4" per second. 
Check magnetometer readings and battery monitors. 
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. 

T-0:08:00 Vertical checks complete. All instrumentation 
stations report status: Telemetry, Radar, Vehicle 
Payload, DRNL, Project Scientist. 

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

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

T-0:04:00 External power on to payload filaments, if not 
already on. 

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

T-0:03:00 

T-0:02:00 

Telemetry linKs turned on internal power and to 
signal input. 
Beacon turned on internal power. 
Check beacon. Radar interrogate beacon. 
Radar check instrumentation for ejected package 
range determination. 
Radar and Telemetry check Link A (225.7 L:c). 

Start all instrumentation recorders. T/14 acknowledge. 
Commence 2.5 volt calibration. 
Paper recorders on at slow sr.eed. 

r. 
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1.2.2 General Countdown (contId.) 

FUNCTION/SERVICE 

Launch Phase 
(contld.) 

T-0:01:35 Telemetry switched to 0 volt calibration. 

T-0:01:25 Telemetry switched to 5 volt calibration. 

T-0:01:15 Begin 3 cycles of 11-step (0 to 5 volts) 
calibration on telemetry. 

T-0:01:00 Telemetry switched to signal input and internal 
calibration. 
R-dPr str,rt crmnre oporation. 
Acknowledge all green on pnyload control 
console. 
:felemetry acknowledre signal conditions of SCO/s. 

T-0:00:40 PPrer recorders on fast 7eed. 
T-0:00:00 Black Brant IIA rocket ignites. 

T+0:00:20 Rocket motor burns out. 
11+0:00:30 Multiplex relay transfer. 
T+0:00:50 Ejection of Electron Density Probe Pkg. (Link #2). 

T-1-0:00:60 Ejection of Electric Field Probe package (Link #3) 

T4.0:00:200 Apogee (approximately 85 miles alt.) 
T+0:00:400 Impact 

Apart from initial preparations and checkout, the 
camera sites at 0/Day and Belcher need not be manned, except on 
those days scheduled for a launchirK; or c, complete "dress 
rehearsal". :Ielicopter 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 atmos-

(a) Measurement of electron density detail 
structure ,Athin an auroral formation by a radio frequency 
impedance probe method using an ejected package. (University of 
Saskatchewan) 

7 
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1.3.1 Primary cont'd.) 

(b) Measurement of electric field potential 
profile using an ejected package carrying its own transmitter 
and smll enough to minimize distortion of the electric field. 
(University of Saskatchewan) 

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

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

(e) Micrometeorite Detector - an acoustic type 
impact counter concerned with impact rates and energy dis-
tribution inside and outside major r:ietecr showers and association 
with auroral activity. (NRC) 

(f) Neutron Detector - is designed to measure 
the inLensity of neutrons at high altitude in the energy range 
0.2 to 10 :arr. It employs a nphoswicht technique to discriminate 
between neutrons, y-rays and charged particles. 

1.3.2 Secondary 

(a) To obtain ejected package (228.0 Mc) range 
drta by use of an S-band receiver in the package. 

(b) To test a new magnetic aspect sensor and a 
cosmic alt1m^ter. 

(c) To obtain vehicle attitude data from analysis 
of tclemetry signal strength records. 

(d) To test a new S-band beacon antenna. 

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

1.4 Test Description 

The Black Erant IIA rocket AD-II-44 'will carry severvl 
ex-neriments i n its nose cone for scientific investigation of the 

-.,-091-JIn-r, It is desired that the vehicle be launched at 
an elevation of 8)0 nominal. There is no preferred launch 
;:7;inuth. Presumably impact will be into Hudson's Bay. Recovery 
is not renuired. The desirable conditions at launching in order 
of imporanee r:re: (a) aurorri, (b) darkness, no cloud cover and 

moon, (c) no exceptional solar activity or polar cap absorption 
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1.4 Test Description (cont'd.) 

event, and (d) during a near passage of the Alouette Satellite 
if still operating. Postponement of the launching may be 
requested if either of conditions (a), (b) or (c) is not met 
at a scheduled launch time. 

Events of primary importance during flight are : 
  thc ejection of the electron 
densit7 probe (ED) package at T + 50 seconds, and the ejection 
of the electric field probe (EFP) package at T + 60 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 the nose cone instrumentation console in the blockhouse, 
monitor equipment in the User area in the Operations Building, 
and the Scientists' Observation platform during the ccuntdown. 
Cne or two User personnel will he in the Launch Bay during 
horizontrl instrumentation tests. It is assumed that the 
parrllactic cameras will be opernted by DRNL personnel. 

1.5 Test Vehicle Description 

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

Length 
Diameter 
Launch weight 
Weight at burnout 
Propellant 

Totnl Tmpulse 
(sea level) 

Iiotor burning time 
Guidance 
Cut-down system 

- 332.5 inches (approx.) 
- 17.2 inches 

2760 lbs. approx. 
90C lbs. approx. 

- Aluminized single grain poly-
urethane-ammonium perchlorate 

- 380,000 lbs. 

- 15.5 seconds 
None - 3 fixed fin stabilization 

- 1T.one 

General performance of the vehicle will be obtained from CARDE. 
The weight and centre of gravity of the nose cone and payload. 
are furnished by lin:3 to CAaDE, who then calculnte vehicle 
performance. It is understood that RFOAR has a manual on the 

Drant IIA furnished by CARDE. Special instructions 
, oncerning the fins fitted on AD-II-44 will be furnished to RFOAR 

cAam. 

0 
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1.5.1 Complete Vehicle Drawing 

1.5.1.1 Vehicle Drawing 

See Appendix I. 

1.5.1.2 Nose Cone Drawing 

See Appendix II. 

oa 

1.5.2 Telemetry Systems 

The nose cone telemetry is a PAII/FVFA system 
operating at 219.5 mc with 218.0 mc as a possible alternate 
frequency, 5 watts. The antenna system consists of two quadra-
loop radiators mounted 1800 apart on the surface of the nose 
cone at station 91. The polarization is linear. 

The electron density package, to be ejected 
at; T-4-50 seconds, contains a telemetry transmitter operating at 
228 mc with one watt power output. Polarization is linear. 
The packLge contains one subcarrier oscillator (IRIG Band E, 
70 kc) modulated continuously by the electron density experiment 
data and also bv wideband signals to 40 kc for duration of 100 
ms at 5 second intervals by the output of an S-band receiver. 

The electric field probe package to be 
ejected at T+60 seconds contains two transmitters of 100 
milliwatts output power each. One transmitter is crystal 
controlled a; 231.4 mc and the second varies in frequency with 
a mean offset of 5 kc from the crystal controlled unit. The 
measurement information is contained in the magnitude and rate 
of chmge of the frequency difference between the two transmitters. 
Antenna polLrization is linear. 

Range User will supply a receiver and pre-
recordinF processing equipment for this link in duplicate for 
use at main telemetry and Twin Lakes. The receiver will he a 
Defensc Electronics TK-R-2A to provide both an AM detected signal 
and c 10 mc IF signal. The 10 mc IF output of the receiver is 
fed to a converter for conversion to 60 kc. The V detected 
s .r.nal and the predetection 60 kc signal are then summed for 
recording on Track 7 of RFOAR telemetry magnetic tape recorders. 
Filters are incorporated in the converter unit to restrict the 
fr-iquency ranze of the two recorded simals to 5 kc T 4 kc and 

kc ± 30 kc for improved signal to noise ratio and reduced 
interaction between the signals. 

10 
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1.5.2 Telemetry Systems (cont'd.) 

A ground telemetry link (Link #4 o) operting 
at 225.7 mc will be operated between the radar site e.nd the 
launch sitc for the purpose of recording radar data on the 
same tape recorder as the vehicle telemetry links. Further 
dota is 7,iven under para. 1.6. 

It would be desirable to duplicate all 
telemetry reception and recordin7 functions whenever possible. 
Appendix V contoins a list of equipment Range User will take 
to Fort Churchill. Some items, such as receivers, may be made 
available for operation and under complete control by the 
aF0Aa tele'r,ctry station for this program. 

Operation of the telemetry facilities at Twin 
Lakes to duplicate functions at the launch site as rnuch as 
-Dossible is requested. User will provide emplifiers end.subc-rrier 
oscill'ters -ror trIpe, rncord4 n7 ASO dete et Twin Lakes. 

Beecon 

RFOAR is requested to provide a DPE-41 radar 
beacon. Range User will provide space and mounts for the 
beacon, a box for holding five YardneY Type HR-3 batteries, 
wiring from the beacon to the batteries and to the umbilical 
connector (susen conductors), and a pair of quedrrloop beacon 
antennas with coaxial cable to the beacon. nen-re Ueer will 
also provide n dual directional coupler for monitoring 
incident and reflected Dower to the antenna system. The coupling 
will be 20 db down. This is a necessary in-flight measuremnt 
for eveluation of the new beacon antenna to be tested on this 
rocket. User will monitor hereon functions on Link s,1/1; see 
: 1-•::-.)endix VIII. 

The beacon antennas will be tuned for a beacon 
er-nsmitter frequency of 28F.'0 mc and baeon receiver frequency 
of 2870 me. 

It is understood that operation, control, and 
chock-out of the beacon is to be the responsibility of aFOAR. 

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 
availab7e in CARDE manuel on Black Brant IIA rocket. 

11 
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1.5.5 Ordnance Items (cont'd.) 

3ellows actuators (squib) are used in tive 
ejection of.the EFP and ED 

packages. These devices are type BA31D2; made 
Powder Coelpony, Wilmington, Delaware. 

Bridge Resistance: 
Fon-fire: 

nnimum Fire: 
Recommended Fire: 
Innition Time: 

5-9 ohms 
50 ma., one 30 sec. pulse 
0.3 emp. 
1.0 amp. 
0.25 milliseconds at 1.0 amp. 

The location of these items is shown on the drawing r:iven in 
tppendix III. The Dellows actuator timer and arming circuit 
is g,iven in ApI:endix IV. 

1.6 Range User's Instrumentatien 

The Range User will supply all equipment for check-
out and assembly of the nose cone pa7load. 

(a) Dlockhouse 

aange User personnel will operate the control. 
console unit for the payload and will monitor channels IRIG 
:os. and 1:os. 9-18 inclusive of the 219.5 mc link; and also channel 7 of the 228.0 mc link, in the blockhouse during the 
launching. Discriminator outputs from the main telemetry station are reouested. In addition, Renge User will operate a receiver 
on the 219.5 mc link, a tunable discriminator, a 17-inch display oscilloscope. 
3.170Aa is requested to have avoilable for Range Userls receiver 
a telemetry nntenna on the roof of the blockhouse. The one 
provided in Arr'l 19()3 .would be suit,ehle. 

(b) User Arca in Operations 9uildinF 

Discriminator outputs from channels IRIG Eos. 1-1;. 
and Nos. 9-17 inclusive must be available for monitoring, usin 

impedence instruments, in the User area adjacent to the 
telemetry station in the Operations 3uilding. These monitors are required Range User scientific personnel. 

In the same area, Range User equipment will receive 
qtren7t', data from the EFP and ED ejected packages and 

will provide on output for recordin7 on Track 2 of the RFOAR 
telemetry manetic tape recorders. Range User will provide a set 
of three telemetry •band antennns with vertical, horizontal, end 

12 
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I.( Rrn-o User's Tnstrumentat4 on 

(';) User Area in Operrtions 2u4 1ding (canttd.) 

R11 circul-r polrrizrtion for w.ounting on Trrcher /112 1,1 rtform. 
The signo7s from these antennes will bo s:mpled -nd fe.' via 
conxirl c-ble to o multicoupler rnd receivers. The serrrated 
signal stren2:th drte will modulote r set or suIr.crr,-4 er oseillrAors 
whose mixed outputs are then recorded on the RFOA2 
t-pe recorders. RFOAR is requested to sssist with lounting 
of the rnt:_,nn-s mad to provide two coaxirl csbles, one for 
roceiver inrut rnd ono for calibrotion,end a sh4 elded of 
four :/,!20 or 1:rger conductors for synchronizing sir_7.:ls to the 
^lultplexcr. A single wire line which will use the shiold of 

synclIronizer wires as return is requested for r User intercom. 
A11 equil ent for this experiment, concerned •with determining 
ejected pec!:rge rttitude from sii-r,nol strength drtr, will he 
supplied b: R-nge User except cr.bling to Trrcker 12 rnd r 
coxi,1 c-ble :Ao the telemetry ir-snetic trpe recorder input 
F,nel. AGC outputs from the CRR receivers on Links 1 •nd 2 (one 
o-ch) rre re-iuested to the User subc=ier oscillrtor r-nel in 
t1.0 User -roe for subsequent recording with User sign:1 strensth 
d-te' on r.lEnctic tape trsck 12. 

R- n,s;e U3nr will provid an S-brnd rntenn- for 
rpoeiv'ng trrnsmitted pulses on the roof of Opentions 

RFOAR is reauested to r.ssist with the jnst-11rtion 
of this ,:'nt(?nnr rnd to provide r cosxi;:l crble to connect the 
rnte,nnr. to R-nge Userls receiving equipment in the Usr,r rrer 
-d:ooent to thr. telem -try room. Th4 s ecu4 pment is prrt of th.,
fljected rack-ge range determinrtion experiment. RFOAR is 
re,rnested to lerovide. coaxial crble from this equ4 p7y,nt to the 

:le-netic tope recorder input panel for recordinr-. •" „ -„„e .-L 

Appendix IX f w e lor ir in s nes into noe coe 

(c) 1- d-r 3j-te 

2ange User desires to hav Pn rntennr rnd receiver 
for the 228 mc telemetry signa,1 from the electron density 
rrckage, rnd - 5-inch oscilloscope with itS trace initioted 
b: the rrd:r pulse trigger, oll pro vided by.RFOAR et the rrdrr 
site. The oscilloscopes will diSplry the transoonded return 
of the radrr pulse via the 228 mc telemetering link. Rcnge 
T! er will Frovide r c7merr for photographic recording of the 

which will give a, measure of the slant rsnge to the ejected 
--chage. It fs reuested thst Rrdar S_tc personnel check for 
7z -tjsf:rte,,, operrtion of the oscilloscope and receiver, rnd 

erners operation rt T-1 minute. 

13 
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1.6 Range User's Instrumentation (cont'd.) 

OZ 

(d) Ground Telemetr7 Link 

RFOAR is requested to provide P receiver nnd 
antennas nnd operate a telemetry link between f•;-1e Rcdar Site 
and the telemetry station in the OperLtions 3uilding for the 
tn-!nsmission of radr)r ADR data to be recorded on trnck 5 of 
the telemetry magnetic tape recorders. Rnnge User wila 
provide rn FY, tronsmitter to operrite nt 225.7 mc nnd• 
sub-carrier oscillators for use Lt the site. User may 
supply- 5-unit subcarrier oscillator pcnel so thrt AGC from 
c11 t'lree rrdnrs cma be recorded via this link. 

Data required ts to include rr..dar timing ATI 
data and r -,dar.receiver AGC signal. 

2lock diagrams indic-ting the Lbove instrumenta-
tion systems are included ns Appeniices VI and VII. 

1.6.1 DRNL Instrumenttion Support 

DRNL will be r.-luest.d to operate the follow-
ing equipment prior to ancl during the launch phase: 

4" by 5" Rapid Scan Spectrometer, 3000-11,000 
HP ,,rnd other photometers 
16 mla All Sky Camera 
Flux Gate :lagnetemeter 
lieight-Finding Stations (for ;urorr ) 

AO 

Auroral a:).dnr 
Princ Albert Radar (to be arranged by ERC with PARL) 
Ionosonde (4 sweeps per ,:inute from TA-0 to T-i-6 min.) 
3r.) Folr Riometer (to be ..-Irringed by NP.0 CR ) 
DaL will provide magnetic 1-.. pe of voice countdown 

aurorl activity predictions 
Co.i.lunications for ground instrumentation (lnunc 
sight to 1Relcher and O'Day) 

(:o=unic tion between DqNL ond Princ,. Albert Rad(ir. 

1.7 Summary of Freuency 

(a) Groun'd Link: Dan to Belr'hor 1.1d roD-iy radio link. 
T)an to FrThrse Alb.rt R!:.idar 
Link - 225.7 mc lndar Sit. to Operations 

'cr ADR dllta recording. 

2.4 
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1.7 Sumlary of Frequency Utilization (conttd.) 

(b) Rocket Links: 

Link Eo. Freq. Class Equipment Location 

- 2880 mc U Radar beacon i.ose cone 

1 219.5 mc or U Telemetry Nose cone 
218.0 mc 
raternate 

2 228 mc U Telemetry ED Ejected Pkg. 

1.. 231.4 mc or U Telemetry EFP Ejected Pkg. 
229.0 mc 
rltornr,tr,

15 



15 Nov. 1963 

2.0 DATA 

2.1 Metric 

OR 

Coordinate Systern: 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 

( Potttng (ADR 
Board) Tape) 

1. Position Throughout 5 T-n 1000 ft. 500 ft. 
(X,Y,Z) Flight 

2. Velocity Throughout 5 froLi T-0 1000 ft. 500 ft. 
(Vx,Vy,Vz,V3) Flight to snlPsh 

where 
V(Z) 

d = arcsine V(s) 

= arctangr?nt 
V(Y) 
V(X) 

where Vs - tangential velocity. 

Radar data is requested from Lift-off, T - 
O. 
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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 preparation area. 
2. Working on nose cone instrumentation with 

shroud off. 
3. Placing shroud on instrumentation. 
4. Moving nose cone to Hazardous Assembly. 
5. Installing T/M antennas. 
6. Assembly to motor. 
7. Placing complete vehicle on launcher. 
S. Launch. 

4 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 
is 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: 

1. Equipment in preparation area. 
2. Nose cone instrumentation, shroud off. 
3. Nose cone instrumentation, shroud on. 
4. Control console in blockhouse. 
5. Assembled rocket and motor on dolly. 
6. Rocket on launcher, horizontal. 
7. Rocket on launcher, vertical. 
(J. Close up of umbilical cable from launcher boom to 

vehicle. 
9. Equipment at DRNL. 
10. Equipment at radar site. 
11. NRC rmtennas on platform near Operations Building. 
12. Scientists observation platform. 

17 
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2.2 EngIncoring Photography (cont'd.) 

Engineering analysis of the launch phse 1_7, not 
remaire6. 
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2.3 Telemetry (contld.) 

LINK DEV. MEASURING RECORDING 
NO. FREQ. NO. FREu. +e RATE INTERVAL CLASS 

1 919.5 mc 
1 400 cps 7.5 Cont. T-0:02 to splash I 

219.5 mc 
2 560 cps 7.5 Cont. T-0:02 to splash I 

3 21Q.5 mc 
3 730 CDS 7.5 Cont. T-0:02 tc splash I 

219.5 :lc 
/, 0 cps 7.5 Cont. T-C:02 to splash I 

0 . 3.9 kc 7.5 Cont. T-C:02 to splash I 

219.5 7.c 
• 10 5.4 kc 7.5 Cont. T-0:C2 to splash I 

7 MC 

11 7.35 kc 7.5 Cont. T-0:02 to sniash I 

210 .5 MC 
12 10.5 kc 7.5 Cont. T--0:02 to splash I 

2.19.5 MC 

13 14.5 kc 7.5 Cont. T-0:02 to splash I 

10 919.5 MC 
1, 1 ••1 14 22.0 kc 7.5 Cont. T-0:02 to splash I 

11 219.5 MC 
EVFM 15 30.0 kc 7.5 Cont. T-0:02 tc splash I 

12 219.5 mc 
EVE.: 16 40.0 kc 7.5 Cont. T-0:02 to splash I 

13 219.5 mc 
EVE: 17 52.5 kc 7.5 Cont. T-0:02 to splash I 

OR 

ACCURACY 
±5 RE.:ARKS 

2% 

2% 

2:.0 

25 

25 

2% 

2% 

2% 

2% 

) 

) 
r,vent 
Channels 
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2.3 Telemetry (conttd.) 

ITEM LINK 
NO. FREQ. 

DEV. MEASURING RECORDING ACCURACY 
NO. FREQ. e + _,0 RATE INTERVAL CLASS -4 10 REMARKS 

-14 219.5 mc 
VFLI 13 70.0 kc 7.5 300,/sec . : 02 to splash C6mmutated 

Channel, 30 x 
10 per sec. 

15 228 mc 
FM/FM E 70.0 kc 15 Cont. T-0:02 to splash I Transmitter in 

ED ejected pkg. 

16 231.4 mc 
AM Cont. T.-0:02 to splash I 2.c; Transmitter in 

EFP ejected pkg. 

17 225.7 mc 
FIWN 14 P2 kc - Cont. T-0:02 to splash I ) Ground Link: Radar 

) site to Operations 
J.. 225.7 mc ) Building 

FWFM 15 30 kc - Cont. T-0:02 to splash 
, 

I ) 
) 

19 225.7 mc ) 
FIVE1 16 40 kc - Cont. T-0:02 to splash I ) 

) 
20 • 225.7 mc 17 52.5 kc Cont. T-0:02 to splsh 'I 

FM/F 

21 225.7 mc 18 70 kc Cont. T-0:02 to splsh 
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2.3.1 Recordings 

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

Track Herord 

1 IRIG Timing Format "3" and ?ton and received radar pulse 
Receiver Signal Strength 

3 Nose Cone Telemetry Link ii,11 (219.5 mc) 
Electron Density Package Telemetry Link .112 (228 mc) 

5 Voice Countdown, Tape Servo reference, end Radar Date 
from 225.7 mc link 

6 Nose cone Telemetry Link 111 (219.5 mc) 
7 EFP Package Telemetry Link #3 (231.4 mc) 

The tape servo reference to be recorded on Track 
5 should be a 17 kc scuare wave, modulated 505 by a precision 
(.0 cps supply. A 100 kc sinusoidal reference is to be recorded 
on Track C. with the nose cone telemetry signal. 

Two timing signals are requested: 

(b) 
standard time, Format 
stand:-Ird Format 

;✓• ) with a 1 kc rarrder 
with a 100 cps carrier 

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

The signal str2np-th information of t':le 219.5 mc 
Jink and thr- mc link is to be recorded from T-0:02:On to 
impc.ct. This will be recorded on Track 2 as FrPI information, using 
a set of voltage-controlled subcarrier oscillators supplied by 
the Range Jr3r. 

T/1.--. Link 

RECEIVED SIGnL STREGTH ON TRACK 2 

IRTG No. Antenna Subcarrier 

:111-219.5 mc User Circular Pol. 3.9 kc 9 
TT ur,.r,r 'Iorizontel Pol. 5.4 kc 10 
TT User Vertical Pol. 7.35 he 11 

995.1. n User Circular Pol. 10.5 he 1 2 
T? 1.1.,czpr__ Horizontal Pol. 14.5 kc 13 
TT User Vertical Pol. 22.0 kc 14 

11:0-201 inc -J • -I- U-ler Circul-r Pol. 30.0 kr 15 
iT Usr,r Horizontal Pol. 40.0 kc 16 
TT User Vertical Pol. 52.5 '.c,c 17 

TT 7--,n,p (.3irr.ulf,r Pn'. ,. 70.0 1 ,
.1_ i 

(User Rx.) 
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2.3.2 Special Requirements 

Real time paper records of the following channels 

OR 

is requested. 

ITEM 
NO. 

S.C.O. 
FREQ. 

DATA FREQ. 
(cps) 

PAPER RATE 
(in./sec.) 

RECORD 
INTERVAL 
(sec.) DATA 

219.5 FI;/F1.1 L'.nk #1 
1 . 400 cps 0.4 T-2 to Impact EFP ejection 

2 560 cps 0.4 T-2 to Impact ED ejection 

3 730 cps 5 0.4 T-2 to Impact Pressure/50K Alt. Sw. 

1+ 960 cps 5 0.4 T-2 to impact Multiplex Relays 

5 3.9 kc 10 2 T-2 to Impact Neutron Detector 1 

6 5.4 kc 81 2 T-2 to Impact Neutron Detector 2 

7 7.35 kc 110 ,2 T-2 to Impact ED Sawtooth/Magnetometer 

8 10.5 kc 160 2 T-2 to Impact ED Oscillator/Pl. Pr. Sawtooth 

9 14.5 kc 220 2 T-2 to Impact Neutron Detector 3 

10 22.0 kc 330 T-2 to Impact ED R.F./Planar Probe #1 AC 

11 30.0 kc 450 2 T-2 to Impact Planar Probe #2 DC 

12 40.0 kc 600 2 T-2 to Impact Plonar Probe #2 AC 

13 52.5 kc . 790 10 T-2 to Impact Cosmic lay Pitch Angle Unit 

14 . 70.0 kc Commutator ]0 T-2 to Impact All commutated data. 

30 x 10/sec. 

Ground Telemetry' 

15 Direct Record 50 0.4 T-2 to Impact Signal Strength 219.5 me Link#1 

16 Direct Record 50 0.4 T-2 to Impact Signal Strength 22q.0 mo Link#2 

17 Direct Record 50 0.4 T-2 to Impact Signal Strength 231.4 mc Linkit3' 

22 .0 Ffl/F121 Linkj2 

70.0 kc 1000 2 T-2 to DIpact Electron IDnsity ikta from 
Ejectecl Pr.ckage 

(continued) 
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ITEM 
ITO. 

OR 

2.3.2 Special Requirements (Cont'd.) 

Real time paper records of the following channels is requested. 

RECORD 
S.C.O. DATA FREQ. PAPER RATE INTERVAL 
FREQ. (cps) (in./sec.) (sec.) DATA 

0::oup 1 - Ites 1, 2, 3, L., 15, lr ?.nd 17 may be recorded each equal 
displacement, on one paper tape. 

Group 2 Items 5, 6, 0 rn1 ere desired on'one paper record, each 
eqwil displaceL:ent. 

Group 3 Items 8, 7, 10, 11 and 12 are requested on one real time .
paper record, each equ'al displacement. 

Group 4 - Items 13 and 14 are requested on one real time paper record, 
each equal displacemen1:. 

Items 15 cnd 16 to be R:,nge'Receivers. Item 17 to be User Receiver. 
Paper records at 4 inches per second or slower should include Liming 
For t C and those at faster than 4 inches .per second should have timing 
Forrlat B. 

H,nge User will provide decommutr.tor to he used et the Lrunch T/M 
StEtion. CRR is requested to provide r=n eight channel Srnborn recorcler 
for recording seven commutctor functions on the 70.0 kc chonnel of the 
219.5 mc link rend IRIG timincs nC,/ in re:71 time. User will supply en 
operetor for the decommutPtor. 

See Appendix X for r-dditionnl plc,ybrck record requirements 
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9 / 9 Special Requirements (conttd.) 

Calibration 

(a) 219.5 mc link: The event channels, IRIG 
Eos. 1-4,, should be calibrated in terms of a 0 to 5 volt signal 
for -±7.5(ib deviation (0 volts corresponds to a +7 1/ZL deviation 
and +5 volts to -7 1/25 deviation). 

The calibration on the subcerrier oscillators 
including the 3.9 kc unit and higher is 0 to 5 volts for a 
-±6.75,J deviation. (Zero level corresponds to +6.755 deviation 
e.nd +5 volts to -6.75;; deviation.) A Zener diode reference of 
+5 volts is connected to channel 2 of the commutator on the 70 
kc subcarrier oscillator. This reference is Flso applied at 
1C-second intervals to the 10.5 kc, 14.5 kc, 22.0 kc, 30.0 kc, 
end 40 kc subcerrier channels by a calibrator unit in the nose 
cone-

(b) 228 mc link: This link with the ejected 
package hes n single suecarrier oscilltor on 70.0 kc, the 
calibrntion of ilhich is 0 to 5 volts for e -±15 o deviation. 

(c) Signal strength: Calibretion of 
the CRR receivers on the 219.5 me and 228.0 mc 

reouested in terms of 0 to 1 millivolt, applied 
to the pre-amplifier input. The telemetry report should 
include details such as receiving antenna type, gain, and 
'eolarization, pre-amplifier end/or multicoupler gain, and diversity 
combiner charecteristics. .(if used). Crlibrntion is requested post-
flight to coincide irith rrder AGC crlibre-tion end User signal 
str,,ngth crlibration. 

2.4 Other Data 

Other data collected includes photographs from the 
parallactic cameras of the star field and light on the rocket 
nose cone, and other records furnished by DREL in reduced form. 
This data does not require processing or reduction by RFOAR. 

Range User nersonnel assigned to instrumentation sites 
are as follows: 

SECURTTY 
CL7ARANCE PURPOSE PLACE 

ntTac, location and duties of Range User 
nersornel will be supplied at a later date.) 

24 
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3.0 METEORLOGICAL SERVICES 

3.1 Forecasts 

OR 

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 

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

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 hourly intervals from T-6 to launching for 
use of Range wind predic',:or and Range Safety Officer. 

25 
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'1' 
.)•.) 

The cPmerF. sites EA O'Dc'y Pnd Belcher must be 
of cloud cover m(i. ground hze for P cler.r vinw of 

the rurorp. • It is essenti&l thcA 
visibility be Pt loPst 7 miles, -nd thPt the rurorr2 be visible 
from the 1punch site pnd ccmer- sites Pt 1Punch time. 

26 



15 Nov.1963 

4.0 SUPPORT INSTRTENTATION 

4.1 Corn::unications - General 

OR 

Inter'om communications (User net) are requested between the preplration area, nroject scientists' observation station, blockhouse, ha7.ardous assembly, launcu b:ty, and Dan. It is understood that DUNL mill provide cornmunication by SSD to the camera sites at Belcher and O'Day. On is also requested to provide radio communication with PAIL. 

A User hard line is requested between the blockhouse and tuo locations in thc Operations Building: (a) the Project Scientists' observation station , and (b) the Usn- preparation area adjacent to the telemetry station. This will be used primarily for conferences betunen the Project Scientist and the Uscr 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. 

4.3 Wire 

4.3.1 MOPS 

It is requested that a loudspaker on the nissile operations intercom should he located near the checkout and control console prnvided by the Range User. A clock or digital displa: of the countdoun time is also requested near the control console and in the User area in the Operations Building and the obscrvation station. ililrecommunic?tion with Di-LEL is required for relayinr 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-ntission of RrInr;e tinin7, for time correlation of ground measure-ments made 1)7 DRIIL with vehicle data. 

27 



15 Nov. 1963 OR 

4.3.2 Telephone 

Telephones for Range User personnel 
rRquested at the following locations: 

a) DRNL 

b) User Preparation Area in Operations Building 

c) Project Scientists' Station 

d) User Area in Blockhouse. 

ar e 

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

4.3.3 Umbilical Call1r,

It is understood that the cabling frorn the 
blockhouse to the Universal Launcher consists of 70 Ho. 16 
conductors and 70 No. 6 conductors for nose cone instrumentation 
monitoring and control by Range User as well as 40 No. 6 
conductors for use by RFOAR for radar beacon and Dovap trans-
ponder control and monitoring. Range User will supply junction 
boxes for use at each end of the RFOAR umbilical cable system 
for connection to the User control console and to the vehicle 
null-away connector. Each of these junction boxes will contain 
o. patch board Panel to allow rapid changes to be made in 
umbilical connections for different rockets. 

4.4 Timing 

Timing on the magnetic tape records is requested to 
be: 

a) IRIG Tormat "B", 100 pps w-7th a, 1 kc carrier, and 

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

First motion is to be indicated by an increase in the amplitude 
of the tirning pulses. It is assumed that timing commences 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 all paper records at 4 inches per second or higher. 
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4.5 Sequence 

NO. FUNCTION 

1 Ignition Pulse 

Voice Countdown 

CZ 

INTERVAL 
START STOP REFIARKS 

T-0 

Thc voice time count is requested at cac.a minute 
from T-00:05:00 to T-00:01:00, at 10-second intervals from 
T-00:01:00 to T-00:00:10, at 1-second intervals from T-00:00:10 
'Lo T+00:00:10, end at 10-second intervals from T+00:00:10 to 
splash. Voice countdown is also recuirPd 1 second inter-r'ls 
from T + 0:00:1+5 to T + 0:01:05. 

4.6 Visual Countdown and Status indicators 

70. 
FUNCTTnN TO 
DE T)ISPLAYED 

TYPE 
INDICATOR 

TNTERVAL 
START STOP 

1 
• 

Rrnc7:e CountdoWn Clock, 
digital 
preferred 

T-6 
hrs. 

T+10 
mins. 

4.7 Data 

REF.ARKS 

To be easily viwed 
from payload 
control console. 
Same facility 
desired in nose 
cone preparation 
rrea, in Operations 

-nd Project 
Scientist's Station. 

Range User will obtain all data produced hy the 
from Detachment #2, USAF/OAR, Fort Churchill. 

4. Command Control 

No command control or destruct system will be used. 

Other Support Instrumentation 

It is reTuested that sound ranging equipment be used 
to determine, impact coordinates. Recovery is not required. 
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5.0 MATERIAL AND SERVICES 

5.1 Services 

5.1.1 Power 

OR 

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 fused. 

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 accornmodation. 

5.1.3 Fire Protection 

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

5.1.4 Medical Service 

None required ir. 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 launc.m.r, perforrning all payload checks, and testing of all communications. A11 personnel and services involved in an actual launching should be involved in this system test. 

5.1.7 Water - NR 

5.1.8 Survey 

Beicher and 0/Day height finding stations rela-tive to launcher. 
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OR 

5.1.9 Air 

A supply of clean, dry air to pressurize the conical section of the nose cone to aoout 5 p.s.i.g. is reLluesteu to 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 

1 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 rehearsalTT 

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 mc 'Ind 228.0 mc 
lnks Pnd the radar AGC. Radar AGC datE- may be cr1ibrPt3d in 

o' db W1thouLh desir&b1e, Pbsclutc c-1ibrrtion 
is not 
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5.7 Climatic Clothing Requirements 

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

DRNL is requested to inform W.L. Haney by Telex of the 
arrival of chf.lck-out equipment at cm. 

6 . 1 Surface 

6.1.1 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 wagons or panel trucks for the full-time use of the 
User personnel attached to this program. Drivers will have 
DND operator's permits. 

RFOAR is requested to have two hicycles 
availahle at the blockhouse for use by Range User personnel 
proceeding to and from Hazardous Assembly and the Launch Bay. 

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 
nnd transport to the range of the motor and fin assembly. The 
motor and fin assembly will arrive at Fort Churchill by air 
transport. Other equipment will probably arrive by air but 
may be shipped by rail. 

It is assumed that any special equipment, such 
as may be required for vehicle assembly, fin alignment, etc., 
will he supplied by CARDE. 

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

b) Fin assembly in crate: 300 lbs. 

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

d) Nose cone and payload in crate: Approxi-
mately 350 lbs., 24 in. x 24 in. x 10 ft. 
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6.1.2 Cargo (Contld.) 

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 raain group of Range 
User personnel. 

DRNL is requested to provide for loading rnd trrmsport of User check-out equipment to railw7 depot ! -t, conclusion of rocket firings. 

6.2 Air - NR. 
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7.0 RECOVERY 

No recovery is required. 

J 
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8.0 AIRCRAFT AND SEACRAFT 

OR 

A helicopter for up to five men and as much as 500 lbs. of equipment may be required for transport to Belcher and OfDay. 
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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 NRC 
(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. W.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 
NO. DESCRrPTION ORIG. CYS. 

TIME 
REOUIRED 

FINAL 
RECIPIENT 

AGENCY TO 
PICK UP DATA 

TYPE OF 
PRESENTATION REMARKS 

9.2.1 Metric Data 

9.2.1.1 Launch to Impact 

1 Position 
1 

1 
1 

T+6H 
T+6H 

CARDE 
NRC 

NRC 
NRC 

R-PLOT )) note (a) 

2 Position, 
Velocity, 
Trajectory Angles 
(X,Y,Z,VX,VY,VZ, 

5 
1 

t+30 CD 
T+30 CD 

NRC 
CARDE 

NRC 
NRC 

) 
) 
) 

F-TRPT 

;r-IPLOT note (b) 
VS/G,O) 

9.2.1.2 Impact 

3 Impact 
Coordinates 

1 
1 

T+10 
T+10 

' CARDE 
NRC 

NRC 
NRC I 

F-FRPT 

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 (contld.) 

ITEM TIME FINAL 
NO. DESCRIPTION ORIG. CYS. RECUIRED RECIPIENT PICK UP DATA PRESENTATION REMARKS 

9.2.2 Photography 

4 Still Photos 
and Documentary 
Film 1 T+15 NRC NRC R-PHOTO 

AGENCY TO TYPE OF 

CR 

9.2.3 Telemetry 

9.2.3.1 Recording 
5 Magnetic tape 1 T+5 CD 

recording of 1 T+5 CD 
telemetry data 1 T+5 CD 

9.2.3.2 Special Requirements 

NRC 
NRC 
NRC . 

6 Real time paper 1 T+12 H NRC 
records 
F1.7.7 ck paper 1 T4-2 

9.24 Other Data DRNL 

7 Magnetic recording 
of voice countdown, 
Records and reduced 
data frorn DRNL 
observations 1 T+15CD NRC 

9.3 Meteorological Data 

8 Report on all 
requested ob-
servations 1 

1 T+15 CARDE 
3 T+15 NRC 

NRC 
NRC 
NRC 

uac 

NRC 

NRC 
NRC 

R-MAGT 
R-MAGT 
R-MAGT 

R-GRAF 

. H-GRAF 

F-FRPT and 
R-MAGT 

F-FRPT 

Note (c) 

5.2.1:1(3) 
5.2.1.2(3) 
5.3.1.3(3) 

Groups 1 to 

See Appendix 

Pote (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 (contld.) 

ITEM TIME FINAL AGENCY TO TYPE OF 
NO. DESCRIPTION ORIG. CYS. RECUIRED RECIPIENT PICK UP DATA PRESENTATION REI.:ARKS 

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 

OR 

9.5 Material and Services Report - NR 

9.6 Transportation Reports 

10 Receiving and A11 equipment 
Shipping Report 1 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 Facilities - Generrl 

OR 

(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 equipment temperature may become 
lower than 00F. 

(2) Pre aaration area of about 300 sq. ft. for nose 
cone assembly and cieck-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, ctc.j. 

(5) Office space and telephone at MEL. 

(6) An observation station beside the 
Operations 3uilding for use of the Project Scientist. A telephone 
an intercom on the User net, and e hard line to the User area in 
the blockhouse are desired Pt this station, also a digital clock 
of range countdown. 

These facilities are requested for the period 
Harch 26th to April 20th, 1964. 
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11.0 RANGE SAFETY 

RFOAR is responsible for all range safety. 
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This document is Unclassified. 
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APPENDICES 

Vehicle Dr,?wing 

Nosecone Drawing 

III. Ordnance Items Location Drawing 

IV. Squib Firing Circuit 

V. Range User Equipment List, Sheets 1 and 2 

VI. i4onitor and Control SysLem Diagram 

VII. Range User Support Instrumentation Diagram, 
Sheets 1,2,3. 

VIII. 3eacon Monitor Functions on Link yl. 
IX. Wire Lines to 'lose Cone Assembly Area 

adjacent to Lz,unch T/M Station. 

X. Playback PPper Record Requirements. 
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APPENDIX V 

PRELIMINARY LIST OF RANGE unER EQUIPMENT 
Fop, FIRINGS AT FORT CI1URCHILL RESEARCH RAflGE 

Pnnornmic Telemetering 1ndicntor, Model TMI-Ib 

Telemetering Test Oscillator, HP Model 200TR 

FM-AM,Signnl Generntor, Boonton Model 202G 

Telemetry Receivers, Nems Clnrkn Model 1433 (two) 

Telemetry Receivers, Nems Clnrke Model:1432 

Telemetry Receivers, Nems Clnrke Model 1501A 

Telemetry 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. Mode) 225-C 

V.T.V.M., HP Model 400 HR 

Voltmeter, Digital, HP Model 405 CR 

Telemetry Calibrator, Dynatronics Model 612 

Tunable Discriminator, EMR Mode). 97H 

Variable Filter, EMR Model 95F 

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

P-;wnr :3upplies 0-36V, Harrison Labs Modnl 809A 

Pcswer 0-36V, Harricon Labs Model 814A 

(conttd.) 



IMO 2 

Spectrum Display, Nems-Clarke Model 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 

S-band receiver, camera, etc. 

Control & Monitor Console, Meter 
Bank, etc. 

Decommutator, Arnoux Type TDS-300 

))
) 

Range User Support 
Instrumentation 

Range User Control and 
Monitor Instrumentation 
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CONTROL (N RC) 
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NRC SELECTOR 

METER 

PANEL OUTPUTS 

[ 

---....-. 

DECOMMUTATOR 
(RFOAR) 

[ RECEIVER 

SCO 
CALIBRATOR 

(RFOAR) 

RADIO 

LINK 

DRNL 

(RFOAR) 

UMBILICAL CABLE 

SCOPE 

TUNEABLE 
DISCRIM. 

PAN. VIDEO 
DISPLAY 

LAUNCH 

(NRC) 

FEHicu 

APPENDIX MI MONITOR AND CONTROL SYSTEM 



TRACKER NO. 2 PLATFORM OPERATIONS BUILDING 

PRE-AMP. AND 

RECEIVER(USER) 

115V 
60 cps 

PRE-AMP. AND 

RECEIVER(USER) 

4 Coaxial---
Lines 

v 

USER 

MONITOR 
EQUIPMENT 

USER 

D.C. 

AMPLIFIERS 

USER AREA I LAUNCH TELEMETRY 

BANK OF 

5 SCOIS 

AND 

ADDING 

NETWORK 

(USER) 

AGC To User 

MAGNETIC 

TAPE 

RECORDERS 

Amplifiers and SCOts 

APPENDIX VII (SHEET 1) 

RANGE USER SUPPORT INSTRUMENTATION 

CRR 

RECEIVERS 



ADR DATA LINK 

RADAR No.I AGC 

0 ATA 

LINE AMP. 
AND 2.4 KC 
LOW PASS 

FILTER 
(RFOAR) 

70 KC 
SCO 

(NRC) • 

RADAR 

(RFOAR) 

RADAR No.2 AGC 

RADAR No.3 AGC 

ADR 
EQUIPMENT 

TRANSMITTER 
NRC 

223.7 MC 

POWER 
S'JPP' 

(NRC) 

SYNCH. 

LINE AMR 
AND 2.4 KC 
LOW PASS 

FILTER 
(RFOAR) 

V 

ANTENNA 
(RFOAR) 

R /:\.E) A R 
SITE 

PEN RECORDER 
DRIVER AMPLIFIERS 

(RFOAR) 

I 40 KC 757  22 KC 
I SCO SCO SCO
i (NRC) , 1 U:7C)1 f"\7:211 

-1, 

1 1 

ANTENNA 
(RFOAR) 

LAUNCH 
TLM 

MAGNETIC 
TAPE 

RECORDER 
(RFOAR) 

APPENDIX 79..: (S:-IEET 2) 
U--'707T -:STRUMENTAVON 



EJECTED PACKAGE RANGE MEASUREMENT 

EQUIPMENT 

RADAR SITE 

(RFOAR) 

228 MC 

ROOF 

V (NRC) 

CAMERA 
NRC RADAR 

TRIGGER 

RECEIVER OSCILLOSCOPE AN DA RANGE (RFOAR) 

(RFOAR) (RFOAR) MARKERS 

_____p____ RECEIVER 
(NRC) 

OPERATIONS BUILDING 

USER AREA 

MIXER 
(N RC) 

111'
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loopps 

lit 
IRIG 
2pps 

APPENDIX vii (SHEET 3) 

MAGNETIC 
TAPE 
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 > 

LAUNCH 
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RANGE USER SUPPORT INSTRUMENTATION 



A?PENDiX 
DPN-4.1 RADAR BEACON MONITOR 

FUNCTIONS 
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+26 V 
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GND. 
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APPENDIX IX 

WIRE LINES TO NOSE CONE ASSEMBLY AREA ADJACENT TO LAUNCH T/M STATION 

(Revised 20 Feb. 196/0 
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APPENDIX X 

PAPER RECORD # 

TRANSMITTER ///eC 

COP S 

/ Ur 

RECORD INTERVAL: 

LOCATION /f/ :'-:7)fii? 7  R.F. FREQ.  7 /74c. 

at paper rate .4:---ovi/  /r/A-Lfc: .  P.4-/FrofiNE/1.7-
RE/iL /4,.1.:7-

FROM: /a SEC 

DATA SOURCE: 
//9e.i/l/c71 7-7M / 
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2 _DRYS-

TO: 
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APPENDIX X 
(Revised 20 Feb. 1964) 
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(Revised 20 Feb. 1964) 
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4/ /8 70 4 -c 

CH. 3 GWOSS/RA/ .5- cAr 

33.5' 

HmG4/4-ron/Z7Z-42 

3 

1 

-W/f 70 ,E- .. 

ch! 4Y-/3 
// io c A$ 

62 °

in8.1/4-7-•dint- rek,

_nf/45:- la/M97--
it ,,, 
C 



APPEMIX X 

i 
1 

TRANSMITTER 

11 PAPER RECORD # 4 

-71D r sw LOCATION No5"6" coilk" 

COPIES  2-  at paper rate  / 0 /A/Arc

RECORD INTERVAL: FROM: 7 -- 2 /Y.//,/ 

DATA SOURCE: fi otj c  1/2/ 77 41 r i hoz -

Tn.a. REQUIRED: 

r74 z. _2)/ Y.5" 

R.F. FREQ . 2/9- 5 -  /✓'c 

TO: 

. c.E(.2 / 425 g/77/ 9 4/E/ / 

5- P.z. 7,4(

SUBCARRIER 
FREQUENCY FILTER DATA FREQ. DEFLECTION DATA 

3 

6 -'ny.55 /4"-"/./ 6 o c ,E6K3 u/qz_ /-/:E,2 re° /J 

/ 2-

/ 4. • -5-  /c. 

/ 7 

• .5-- ec 

3 
70 kC 

cw. 

/ 

' 7c; /!c 

‘7T14 / 

-11-1/F 7c A'c. 

7 cie.. 2 Z. 

// 

_,://8 c; 

C//. "Ir" 

c 

a0 /s 

/ 
Y -TRO /i • 

8a a c/6s I/ 

/0 

li 

1/ 

/ : 

Ir 

/✓•= V7-P, o 

co ic R4 Y 

i rciY 

. /9. 

1 /?iG 1734)//m7--
• I 4 

/ / / i T  



APPENnX A 

PAPER RECORD Tf. yr-4t 

RANSMITTER .5-cd LOCATION // 0 -714: Co/. I R.F. F. FREQ. /-5.1. .-5-44C 

COPIES   at paper rate  6.4 MA/s-rc. • CEC Re*,*7,9g4--#7-

RECORD INTERVAL: FROM: 

DATA SOURCE: 

TE 1 7 REQUIRED: 

A? / 

XfivNcli 7//4 rfife 

TO: Sf.z l•'SH 

„,,, 
' 7- -A" 

SUBCARRIER 
FRE 0:JE N CY FILTER DATA FREQ. DEFLECtION DATA 

3 
../ /2_ 

/ 0 - S ec. 
5 T -7:) / 6 0 C 1-' 5. "-V !I f; L. 

/:',4 i //,'- R f'd 

. 3-A1u/7'00T:1' 

I ji/ 1/11:Y? ' 

/ 9 .0 - 3 
-1-4 t- / 4 

2. ,-.. •&'c. 
/I 3 0 f l . 11 

.2 
7--":" /5".

.:-:' o A-c. g 4 .5.-0 '' I,
/° I. 7W fiAr' P 

_7:). c . 

ez/2//nR 1

• ..-5-4-u
::

_7" 

M /7 Git/E To/el t 

* 

4o Kc.. II 6O o ft if

3

't/e 70 A-c 
c li • 3 

6-filiss-/,911 . 
3-  c/s- i, 

'''I'l,f 7 0 AC. 

C 1/ . q-• 3 t 1 / d n I I 

. .5 O °C IA) 

/4/76---//4-romz 

five TO 41 E 71! 

.73 MEC r 
4-`hr 7° A-c.. 

.:-- 
— C -/- h' 7 ,22'_ 

// 
/0 P . 

.7.1 
•-..) 

1 

.1 ; - . - , •;,*" , -? a • 11-' c_ 

.1/- Z3 
/ 1 -5-  A 

l I 
/9 /40 7:*0 47 4 - re 

RE AA' 

_TR/G Fe;',/, 
11g  ., 

. 

_ ...---- .. _ 

• 

r 

3:1777 



1ANSMITTER 7-31 SW 

DPZES 

APPENDIX X 

11 PAPER RECORD # 6 11 

LOCATION AiosEi c. iLiE 

  at paper rate  /6) /rmysec 

"ECORD INTERVAL: FROPI: 7 - - C • 

ATA SOURCE: 4  /2 7 7),/, 44-

E2 REQUIRED: 

7.- -7` 2 3i9/5.

AID 77"4-4 

R.F. FREQ. 2-/..9.5- mc 

5-,14/80e/./ 

TO: 5--/c/ / 2-CH 

MACK 

3 cr/. 

SUBCARRIER 
FREQUENCY FILTER DATA FREQ. 

70 A'c 
6Was-.57/J c hs 

DEFLECTION 

447(174?!. 

t X'c 

c 4z / 

#/8 7a ec. 

C 

--#./2? 70 

eh/. // 

I/ 

c/S 

/0 c / 61.7 

1/ 

70 

ch/./ 7 
4 

.. /8 7 /IC_ 

70 eC. 

cH. 26' 

// 

1/ 

I/ 

/00 CIS lt 

-s-cea/e 

MON. 

_TaScafii/4. 

--r/P/ ,c FoRt4/77" 

7 - 7 •••Ik••••• 

_1 



APPE74DIX X 

PAPER RECORD # 7 

TRANSMITTER 7 -Of LOCATION //os'E cct/Z-

COPIES   at paper rate  / a in 

RECORD INTERVAL: 

AD 7-r 4 4-

R.F. FREQ. ,f. /2- 5- /4c 

. 5"- /,/,aoiF/J 

FROM:   TO:  Pz f .S7-1 

DATA SOURCE: z /e7aifi cyi 7-291oE 

REQUIRED: 

• 7 -74 2 ..2)/9/5" 

SUBCARRIER 
'MAT: FREQUENCY FILTER DATA FREQ. DEFLECTION DATA 

WAY 70 kc. 

3 GI/. 6-42r/Lls- md /J E4•7u/?Z_ 

0/5 70 4-c 

3 ch i- 7'1'22 

3 
408 7o AC 

3 

3 

11/g 70 A'c 

//. 2.3 

// 

c 

// 

-#/8 70 4-c..

C N. 24 

3 
70 k"c 

c//. 2 7 
7o t'c

CH- 28 

/I 

5 - c /6.5--

c/s 

/1 /00 c/i.S.

/e. 

F/2/0 ro TE-f\;' 

. //;'/fc 

-,qwroo77/ 

f//cra/4"5.7-44-

/ 5•74 
fRoGRfiM 

S-ogco/vi/K. 

Fbemfir' i 
11 fr



APPENDIX X 

3 

TRANSMITTER  7---D-T 3 - 4/ 

pOPMS  

PAPER RECORD # ' /92)714-4 

LOCATION Nos-5 co//E R.F. FREQ. VS*5- MC

at paper rate  /0 /4/477-rc . Sfliigo,e/J

RECORD INTERVAL: FROM: 

DATA SOURCE: 

FEIF, REQUIRED: 

/9a/,/c1/ -r//14 7-nPz-

7-.74 _z),Ty_s--

TO: 

SUBCARRIER 
FREQUENCY FILTER DATA FREQ. DEFLECTION DATA 

**`/3 701:c. 

el./. <9 Gfidssiga cfr5- 4-4,c/AL. 

70 Kc 

Cl/ 3 
ll 

?" ./61' 70kC 

c//. /0 // 

_g 
-"`/ 70 kc 

C/74 /Z 

r 

// 

// 

Ir 

1/ 

3 
-#./f 76' 

C//- /3 

- `/4,  70 A-c 

c/./. 26 

If 

// 

/F/92, /,=4' 
gencaiv 

//RC 84-fico/J 

/INT: mgt./. 

sve3cam.44. 

2 -7?/6-- ForAvYm?r 
tic ,/ 

/ 77 - 7" /7/ - z / zz / ZI et T. ,  7,  RI •••• 



APPETL,..1 X 

1TRANSMITTER  7-2) -r 

• PAPER RECORD # 

LOCATION //c2. -- ziE 

COPIES   at paper rate  /a m//1/se-c 

RECORD INTERVAL: FROM: 

DATA SOURCE: 

REQUIRED: 

A I9VAJGH TA 779 

a ..m/7/5-

R.1.77 4-4-

R.F. FREQ. /5"E'-fl/c 

.5--/94/807,27./ 

TO: S PZ 

MACK- - 
SUBCARRIER 
FRL, QUENCY FILTER DATA FREQ. DEFLECTION DATA 

4118 70 A-c.. 

c p. /4. 
/4.41. 

i 3

14:',.5> 70 A-c.: 

c I/. i..5-

-.-,--̀ ,/,5,  70 A-c... 

c//. /4 

/i1./14 . ''r-'‘2_ 

* 
/vi.e. 3 

1 3

?5-•‘/,5- 7° ec 

cl-/. 2 5 -

t:::'-/ivIs 

n cc 4Fz.:67:, Gine re,f1 

I 3

'/47 70 ik-c 

cf/. 3 

0 ' 

AMG/JEM'AlEririe . 
• 

1 ' 

-1,t /49 70 KG 

cll. 4, 4.4.9 

go cc 1, t i 2. F 

/127/7vh-7,-.--e 2 mE TER _ . - ... . 

S'eiecom ivl . 
-_-: 

I - 

-A 4.p 7o A-c. 

ci/. 2..6 . 

} / 
re/6:- FoRA1/77-

il .., c' 

. 

. 

i 

1 

-, 

.

.. 

_ _ SIIFTT 



APPENDIX X 

(Revised 20 Feb. 1964) 

1 1.11, .7.;.e nr. 7-? Tr.. ^ tY.-. ;) 'I • ) y • 

Li  5. 
• / 

—  -  LOC ATTON  

I IES   at paper rate 

ccap INTERVAL : 

F.: II 

.1 

• 

FROVT,: 

//4.57 - "A' 
R.F. 

/ / 

.//"../(Ls 7-A , 77,7

.:D/7 %-c•-• 

• 

TO: 

/r._D Tr 4 4_ 

op?„- 

;!/ .3 -.13 ti; 

FTLTER DATA FREQ. DEFT7CTTOY. 

_ 
Cm. 7-0 

• 5-  
// 

/1 

- • • 

1 

0:::c • (.1.'--3/./7": • 

e 

• /.57 
o • e).

// 

G/9115-Sifid 
.— 

C. •‘-'..--• 

/;; Pj. r27.)..•5 

CRR 

'7 e-

C- /FR 

-r• .7••• • ...6•••• 

04i ec}T// 

T 

• 
A' 7-N 

F:z'F//i11
11 


