e — e EEE————

p— e — - e — —

“AD=-A031 311 WENTWORTH INST BOSTON MASS F/G 19/7
PAYLOAD INSTRUMENTATION FOR PROBING ROCKETS.(U)
APR 76 M J DAVIN F19628=73=C=0232 '
UNCLASSIFIED AFGL=TR=76=-0163 NL

| oe |
END i
DATE. :
I -76 ‘




"" 1.0 = B2

el

TR
=" g
2= i e




LSy
s
/(i/
. ‘1’"/
L/
: AFOL-TR=76-0163 [
B
} &0
» -
' PAYLOAD INSTRUMFNTATION FOR PROBING ROCKETS
fﬁi’n‘;;
by o8 Martin J. NMavin
<<

H

72 Ventworth Institute

i 550 Huntington Avenue
Boston, Massachusetts 02115

20 April 1976
Final Report
(1 April 1973 - 31 March 1976)

Approved for public release; distribution unlimited,

AIR FORCE GEOPHYSICS LABORATORY
ATR FORCE SYSTEMS COMMAND

UNITED STATES AIR FORCE

HANSCOM AFB, MASSACHUSETTS 01731

k‘“‘w WP
--«& bt prn

)
(M0

0CT 28 W76 ||
GLIT L
D

Copy avdailable to DDC does not
permit fully legible reproduction

J




L L e

Qualified requestors may obtain additional copies from the
Defense Mocumentation Center. 211 others should apply to
the National Technical Tnformation Service

. :




SECURITY CLASS'FICATION gr THIS ®AGE (When Data Entered) J ﬁ Al Y _‘_ {j o, 73151 M q v ]6

1 : mnmsrhuc N
1 REPORT DOCUMENTATION PAGE o BEFORE COMPLETING FORM
E | 2 Ll NUMBER ,q/ ]T.covt ACCESSION NO.| 3. RECIP'ENT'S CATALOG NUMBER
1 ! G AF’}L{TR-?é-OléB f,, '1
4. TITLE (and Subtitle) 5. TVFE OF ;‘iPOth & PERIOD COVERED
na
! [ PAYTOLD INSTRUMENTATION FOR EROBING R__(I?KETS_ 1 April 1973 - 31 March 1976
E 6. PERFORMING ORG. REPORT NUMBER
7. AUTHOR(s) B n / ® CONTRACT OR GRANT NUMBER(a)
] | Martin J./‘navin Q5 1?; . e s |
: 1%?8-73-C-{(?{3_?.__,,/
9. PER7ORMING ORGANIZATION NAME AND ADDRESS 10. PPOGRAM ELEMENT, PROJECT, TASK
Mortudeth Pastttets APEA A WORK UNIT NUMBERS
g ‘ ) 62101F
: 5N Huntington Avenue / 76500L01
i Roston, Massachusetts 02115 .~ s
B 11. CONTROLLING OFFICE NAME AND ADDRESS -
Air Force feophysics Laboratory (¥ 30 Apri @76 |
Fanscom AFR, Massachusetts 01731 -u-—————'g—— NOWBER OF PAGES : e
Contract Monitor: C. Nealon Stark, LCR 17 f s 15D,
T4 WONITORING AGENCY NAME & ADDRRSS(H diftwrent from Controlling Office) | 5. SECURITY CLASS. fof thie regort) |
Tl S A 7495 v i Unclassified
/; p=:3 5“ 0 ‘T 1Sa. gcs&.agtuglcnuon’oowucmomc

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the abstract entered in Block 20, if different from Report)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide if necessary and identify by block number)

Upper atmospheric region Capacitor Nischarce Squib Unit
/| Prabing rocket peyload systems Rocket-Borne IR Sensor Deployment System
! Univérsel Time Nelay

Automatic Test System

20. ABSTRACT (Continue on reverse alde If necessary end identify by block number)

1 —> This report summerizes the services supplied in support of the sounding
rocket research program of the Air Force Geophysics Laboratory.

e

.

BN HNANA T 75

DD | an'7s 1473  eoiTion oF 1 NOV 68 15 OBSOLETE Unclassified

SECURITY CLASSIFICATION OF THIS PAGE (When Data Entered)
] b




D r \ H a0
| T ALOESSION tor 3
m! po . i Wolte Section ] H
d L E 1 l uee Butl Sectlen [
< 0CT 28 118 || ! ; TR AEROUNCED 0
i | JUSTIEICATION. oo e
Urr..q‘ “WENTVORTH INSTITUTE !
NG AL IR o N T
F L\' Final Report | e o .
f Copy available to DDC does net BEette J L
I permit fully legible rep: o s Contract No. F19628-73-C-0232 ' i SPECIAL _
| P\ ’
: I. INTRODUCTION |

Contract No. F19628-73-C~0232 was initiated with Wentworth Institute on
1 April 1972 »y the Air Force Cambridge Research Laboratories, Hangscom Air |
Toree Rage, 3edford, Massachusetts, (more recently re-designated as the Air
Force Geophysics Laboratory, and referred to in this report, in pessim, as
AFGLY for participation in work on one of the many and varied phases of the

Upper Atrmosphere Research Prosram being conducted by the Air Forece Systems

fommard of the "mited States Air Force, Jts three-year period of performance
was completed on 31 March 1976. It represented, essentially, a successor to
Contract Yo, F10428-70-C-0229 which had been extant for substantially the same
requirements and objectives durine the period from 1 April 1970 to 31 March 1973.

1I1. SCOPE

The fundamental objective of the Upper Atmosphere Research Program is

the acquisition of knowledge of the physical and chemical properties and
shenomena of the vitally important upper atmospheric region by means of

; investipgation, experimentation, and observations carried on through the medium
7 of instrurmentation installed in, and borne aloft by, probing rockets and other
upper air vehicles,

s a part of that basic objective, this contract--which was carried on
specifically with the Aerospace Instrumentation Laboratory of AFGL, and, more
particularly, with the Research Probe Flicht Rranch of the Aerospace Labora-
tory--stipulated that, Ventworth Insﬁitute rrovide the necessary personnel,

facilities, services, snd materials in conrection with the adaptation of upper




air experiments to suitable vehicles as desipnated by that Laboratory.
Rasically, this included such phases as the development and construction of
the instrumentatinn racks for the accommodation of the exmerimental apparatus
being flovr in the praylonad section of the rockets; the positioning and bracket-
ing of 31l components; the mountine of various appendares on the skin of the
vehicle for sensing devices, and the assembly of all supporting cables and
circuitry required for the operation of the flight apparatus, per se, as

well as gronnd-based electro-mechanical equipment essential to the support

of the project involved. &lso included were the fabrication and assembly of
all special devices necessary for the proper functioning of the equipment
peculiar to the experiment being flown in the rocket. Provision was made, in
turn, for participation by the contract personnel in the field operations
associated vith the assembly, preparation, eand launching of the experimental
rockets at the different sites selected by the Laboratory. The preparation

of 211 necessary and supporting electro-mechanical drawings, as well as graphs,
charts, reports, and other visual aids pertinent to rocket-borne experiments

was also included in the cortractual requirements,

TII. TESCRTPTTON OF WORK

There were certain primary considerations in this particular research
nrogrsm which were, inherently, within the purview of the Air Force Geophysics
laboratory. These included such factors as the nature, purpose, scope, and
objectives of the experiments to be conducted, the phenomena to be investigated,
the parameters to be measured, the schedules for completion of the equipment
and the launching, as well as the necessary coordination &nd liaison between
the participating agencies and contractors., Furtler, the interpretation,

dnalysis, evaluation, and eventual application of the diverse data obtained
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from the rocket-horne experiments were likewise within the province of that
facility, and, more particularly, the various laboratories and their Rranches

immediately concerned with the experiments., In turn, the post-analyses of L

the performances and functions of the rocket system, per se, were also under
the jurisdiction of the Aerospace Instrumentation Laboratory.

However, within the stipulated scone of this contract, and through close
coordination and 1liaison with the contract monitor and the project engineers
and scientists immediately concerned with the electro-mechanical desion
features of the spparatus snd the theoretical aspects of the experiments,
respectively, services, materials, ard facilities were provided for each project,
or its germane supporting tasks, from the preliminary discussion stages--through
the design/development, fabrication, assembly, installation, and test processes--

to the delivery of the completed units, or, when required, to the crating and

shipping of the instrumentation to the launch site specified by the cognizant
Laboratory. At the launch sites, in turn, the contract personnel participated
with AFGL members and representatives from other concerned agencies in the
pre~flight assembly, installation, and testing of the apparatus, as well as
in the flight and post-flight operations,

The primsry functions performed under this contract were those directly
concerned with the design, layout, fabrication, assembly, installation, and
testing of the components comprising the paylosds for the various rocket-
borne experiments undertaken by the AFGL, FEach of these tasks di ffered--in
both magnitude and degree of complexity and sophistication--in consonance
with the nature snd purpose of the basic experiment or flight objective and in
accordance with the type of rocket selected by the Laboratory to carry aloft

| the experimental equipment. In those instances where the same type of rocket ‘

was utilized for the same basic study through a series of launchings conducted
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over an extended period of time, the steps and procedures followed in the
construction of the instrumentation rack and the modification of the nose cone
to accommodate the scientific apparatus vere essentially the same; nevertheless,
even in those cases, certain changes were incorporated in succeeding assemblies
in varving degrees as a result of knowledge gained from a prior firing, thus
effecting 2 more stable and efficient performance with the ultimate aim being
the acquisition of more and reliable data of a greater degree of relevancy.
Following the actual determination by the Laboratory as to the experiment
to be flown and the type of probing rocket best accommodative to carry it, a
typical contractual project commenced with close coordination between the
Institute's Nesign and Tlectronics Sectjons and the Laboratory's representa-
tives, From this initi2l phase, and utilizing any available data and knowledge
ohtained from past rocket flight performances germane to the particular experi-
ment involved, there would evolve the various detail and assembly drawings
required for the electro-mechanical componen*ts and sub-systems comprising the
instrumentation system and the payload. These encompassed all design features
for the basic instrumentation rack, the method of installing and mounting the
Aiverse components comprising the payload rembers, and the necessary details
for the modification of the rocket nose cone in order to make it compatible
with, and accormodative for, the experimental equipment per se, as well as
the various schematics and Aizgrams required for the circuitry for the experiment,
tfter *he checking an? subsequent reproduction of the drawings, they were
Aistributed to the Missile Laboratory and Flectronics Section for the initiation
of +re zrtusl fabrication and assermbly stapes. Concurrent with thie action
was the placement af nriers for the procurement of the necessary stock, hardware,
and commercisal mechanical anAd eloctrical components soecified for the construc-

tion and aszermhly pnroresses., /s these nhases proceeded, periodie Aiscussions
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were held between Laboratory representatives and contract personnel not only
with regard to the progress of the project in toto--in view of the assignment
of specific dates for assembly completion, tests, shipping, pre-launch period,
and lasunch--but in connection with any possible assembly difficulties being
encountered or modifications of design being required when newly-fabricated
parts are being assembled for the first time.

The nature of the process was such that in many instances certain of
the electronics work could not be commenced until portions of the basic
payload instrument=ztion rack and other mechanical components had been completed
by the Missile laboratory; on the other hand, wherever possible, sub-assemblies
were preperred as soon as the circuitry requirements and specifications were
determined. rables and harnesses were nlso prepared in advance whenever
possible, ffter the assembly of the mechanical and electrical phases, the
equipment, was subjected to a series of tests and checks by Laboratory and
contract personnel; certain of these tests were performed at the Institute's
facilities, while others, because of the requirement. for special equipment,
were conducted at the Lir Force Geophysics Laboratory, Upon the completion
of these tests--and after the incorporation of any modifications, both mechanical
and electrical, which were déemed necessary as a result of the checks--the
equipment was packed in appropriatelv-assembled boxes and then shipped to the
launch site designated by the Aerospace Instrumentation Laboratory,.

Tn practically all cases, a member of the Institute's contract group
travelled to the launch site to participate in the pre-flight, flight, 2nd
post-flight field operations with members of the AFGL and other concerned
sgercies, On some occasions, two or three members, in combinetions from the
Nesipn Section and the Flectronics Section, would take part in the launch

operstions, deperding upon the complexity of the rocke t-borne experiment
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irvolved, the numher of vehicles in a series, and the scope of the duties
el activities delineated for completion at the site itself,

Tn view of the fact  as already noted, that the fundamertal schemata

vere evalved hy, and emaneter from, the coenizant Laboratory of the Air Force
Z“ecohysics Laboretory--end iresmuch as the definitive date and pertinent
information from the various related and sequential steps of the projects,
frem the planning stages through the opersting snd concluding steps, vere 5
progressively accunulated, recorded, evaluatea, and utilized by that facility--
this report will constitute a bhrief over-sll summery, focused, in chronological
order, ard in guasi-historical forwst, upon major projects or tasks indicative
of the ho-ic objectives of the contract, rether than a detailed description

+f the technical aspects of the many and vsried processes following in the

Nesign Section, the Mi«esile Laboratory, and the Flectronics Section,

During *he period from the comrencerent of the cnontrsct on 1 April 1973
to 31 Necember 19272, 2 tatzl of eleven man-trips was macde, comprising eight
to the launch cite et YWhite Sands Missile Range, New Mexico, snd three to the
Rarreira do Inferno Range near Natal, Rrazil.

™he first nf the VSMR trips ws3 corcerned with the field operations
2ssccisted with the lsunch of two Ute-Tomahewk Pockets bearing Nos, A09,702-1
and 102,299-1. These vehicles were irstrumented to measure Op, 03, and
infrared pro©ile with optical sensors., The basic payload installations included
scientific sensors; two (2) doors with ejection mechanicms; two telemetry
cysters ineluding antennas; a C-Band recar beacon including antennas, with
timers, batteries, anc associatec¢ wiring harnesses, Rocket No. A09,209-1 '
alse r2rries a Range Receiver, These two rockets were launched on 16 April.

One contract merber wa: 8t the site from L to 17 April, The second trip tn

WG was associated with the launch of an Aerobee 150 Rocket, Noe AN3,211-1,




with the use of bremsstrahlung genereted hy an electron beam. The installations

or. 10 *upust, The flipht objective wes the measurement of atmospheric density

inrluded the cone-cylinder, with electron ~uns, photometers, proportional

~cunters, timers, assoc’-ted batteries znd wiring harnesses, two instrument
umbilies? pluss, 2rnd magrietometers, Cne contract member was at the launch
area from 29 July to 12 August,

On 20 Septemter, three contract members travelled to WSMR to take part
in the scheduled launch cf an Aerobec 350 Rocket, No. A35.191-2, a5 the initisl
rhase under Froject lii-lil Star. Some equipment problems were encountered, with
tar.t postponement of the flight; the personnel returned from WSMK on
16 Tctober, One member re-visited the site from 28 November to 2 December,

while the seventh and eighth man-trips were made from 12 to 19 December for the

same scheduled eyperiment,

Tre first two man-trins to the Barreira do Inferno Range extended from
10 to 29 M2y 1973, Thev were concerned with the launch of a Castor-Lance
Tocket No. ALL,.320-1 /M¥V.1), The payload for this vehicle consisted of the
nose cone with a 2%-1b, tip for ballast, and batteries for the sensor, ACT,
surpnrt, cection anid ordrnarce; 2 1liquid helium cooled sczrning radiometer ard
a releasable door; e yo-yo decipgn despin unit; support apparatus comprising
telemetry, raoar heacon, hatteries for the TM and beacon, commutator, timer,
contro! circuits, umbilicals, and antennas; the Attitude Control System with
control Jets and nitrogen gas supply, and 8 Marman clamp separation system,
This was “ellowed by a transition section designed to effect a smooth
+ransition between the ll-inch payload dizameter and the diameter of the

1€-inch lance rocket., This vehicle, which had as its hesic chjective the

mezsurement of the position and intensity of infrared emitting layers in the

apper atmosphere, was success{ully launched on ?5 May. The third man-trip t»




the !atal ranpe was associated with the flipht of a Paiute-Tomahawk Rocket

nearing 'lo, £10,306-1, This rocket, which was instrumented for the measure-
ment of eauatorial density as a part of 2 series of rocket-borne experiments
reing conducted at Natal, was launched on 26 September. The contract member
was at the site from i September to 1 October 1973,

‘mring 1974, a total of ?5 man-trips was made, comprising 18 to White
€2nds Missile Range, two the NASA Station at Wallops Island, Virginia, and five
to Woomera, Australia, These are discussed here in the above site order, as are
the launch projects consummated at the various ranges during 1975 and the first
quarter of 1976,

The first three man-trips to WSMR, from 7 to 28 Jsnuary 1974, were related
to the rescheduled launch of Aerobee Rocket No. A35.,191-2, which, as noted
earlier, had been postponed, However, electrical problems caused a further
delay, vith a rescheduling for anproximately mid-February.

The fourth man-trip to V'SMR tock place from 17 to 27 January for the
scheduled launch of a ''te-Tomahawk Rocket, No, A09,L00N-1, However, it was
rnecessary that the flisht be postponec and rescheduled,

The reyt three trips to that ranpe were concerned with the rescheduled
Pernbee VMo, A35.191-2, This flipght was conducted on 16 February. The objective
of this experiment, the first of the Hi-Hi Star Project series, was the
investipgation of the natural radiation vhich is emitted by the celestial sphere.
The payloazd installations consisted of the following: (a) the Nose Cone with
the ¥i-li Star zensor, ACS pneumatics and support systems, and pitch, yaw, and
#nll jets; (b) Telemetry Section with Link I using a circumferential slot
antenna, znd with a C~band beacon; (c) the ACS, with gyros, associated support.
“ystem, and the umbilical; (d) the Recovery Section, with psrachute system,

severance ring, and dropgue plate ejection; (e) Sustainer Section, with ran;~
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safety corrmand receiver, quadraloop antennas, and yo-yo despin, and (f) the
"2il Section with a distribution box and the squib-operated oxidizer 2nd fuel
cut-of€ valves, The three contract members were at the range from 7 to 18
February.

e eiphth trip to WSMR, from 1?2 to 17 February, w2s concerned with the
rescheduled launch of the Ute-Tomahawk Rocket No. A09.400-1. This vehicle, which
was instrumented for the study of atmospheric density as a function of altitude
vithin the range of 30 to above 100 Km, was launched on the same date ss the
herobee lo. A35.191-2, namly, 16 Febxuary. This payload cerried a 10" diameter
sphere, witn a coherent beacon, for ejection from the rocket at an altituce of
approximately 140,000 ft. on the upleg of the trajectory. Installaticns also
included the <plit nose cone and sphere ejection meqhanisms; the rocket radar
heacon and antennas; an S-band TM system with diagnostic instrumentation and
antenna, and associated hatteries and wiring harnesses,

Nuring the first four months of 1970, extensive efiorts were directed
tnavards the preparation of three peyloads being assemhbled for Project Hi-Star
Senuth in Aerohee 200 Rackets Yos. ANS.391-1, -2, and -3. After 2 series of
mechanicsl intepration 2nd svetem tests for these uwnits, the eauipmernt for
Tas, $05,301-1 and -3 w23 shioped to White S5ands Missile Ranpge on 6 May for
halan~ing tests, Three contract mermbers were at that site from 9 to 23 lay.
Three sdditional man-trips were next made to thst range, from 19 to 28 June,
for tests of the lo, 105,291-2 payload, Vhile there, the members took part in
“he assembly and crating of the flight equipment and associated accessorics
for shinment to Travis iir Force Base, California, from which point it was
transchippe” to Woomera, Rustralia,

“uring the period from 15 to 25 August, two contract members were at

"M to take part in the scheduled lzurch of a Nike-Hydac rocket under Project

1l




PRECEDE, linfavorable weather conditions caused a2 postponement of this flight,
and it was rescheduled for mid-October. The final two man-trips to that range

in 1974 were made for that rescheduled laurch during the period from 12 to 19

October. This payload encompassed several distinctive mechanical functions
during flight. It had a 12" split nose cone which was separsted after a cap
was revoved from an electron gun, thus exposing the gun. On the skin structure
there were four doors which were blown off, thereby exposing instruments. Two
of the doors, opmosite each other, were ejected, allowing an ion trap and PPA
instrument to "look" out. A third door was then blown off, allowing a slide,
which held five photometers, to extend out beyond the surface of the skin and
lock in position., The fourth and last door w=2s blown off to allow an impedance
probe to fold down and take a position of 900 with respect to the payload spin
axis, To suoport all of this equipment, a new nose cone separation mechanism
was designed, as was a3 carriage slide for holding the photometers.

During the period from 3 June to 1 July 197h, two contract members were at
Wallops Island, Virginia, to take part in the launch operations for two of the
many rockets which had been assembled by the Air Force Geophysics Laboratory as a
part of Project AIADDIN 7L, This extensive program (Atmospheric Layering And
Density Distribution of Jons and Eeutrals) had as its primary objective the
study of the atmospheric structure and dynamics in the upper atmosphere between
70 and 160 Km. Rocket No. A08.306-L, containing a 10" sphere, was launched on
29 June, while Rocket No, A10,309-2, containing a 7" sphere, was launched on
30 June,

The first three of the five men-trips to Woomera, Australia, for Project
Hi-Star South, took place from 8 August to 12 September 197h., Rocket No. A0S5.391-1
was launched on L Sentember, Two addit ional contract members were at the site
from 3 to 2L September. Rocket Mo, AN5-371-? wes launched on 11 Septerber,

1?2




while ", 769,291-3 was launched on 17 September, £erobee 200 vehicles, vith

e

a “¥F hnoster, were used for these flights. The installations compri sed the

follovinp: Cone: ejectrble spolit cone, fine ocuidanre sensor, stellar aspect
iensor, and small eidectahle door; Castine: ¥Hi-Star South sensor, gimbal drive
rechan®sm, ni*rogen puree mbilical, and two l2rpe ejectahle doors; Support

“ection: sersor off-simhal electronics, power supplies, timing, and logic snd

control ~ircuits, telemectry transmitter, and C-band radar beacon; ACS: gyros,
associsted sunport sys;ﬁm, and umbilical; Pneumatics: pneumatic support syster
moressed nitrogen tank, roll jets, and nitrogen fill umbilical; Recovery:
parachiute reaovery system, severarce ring, and pitch and yaw jets; Forwsrd
skirt:  yo-vo despin, and Tail Section with distribution box and squib-operated
xidizer, The objective of the experiment was the investigation of the natural
radiation which is emitted by the celestial sphere in the southern hemisphere,
Nuring 1975, 2 total of nine mAn-trips was made, comprising six to “hite
Jards “issile Range, one to Poker Flat Rocket Ranpe, Alaska, and two to Fort

frurchil) Pesearch Range, Manitoba, Canada,

Tre Tirst two of the six trips to VSMR took place from 2 to 1)1 June for

nmwt iringtion in the l1sunch of the Perohee 190 Uacket nearing Mo, AN3,102-1.
Thi~ vehicle, with ipstruments for atmospherie density studies, wes success-
fally 1sunched on 9@ June, The third mar-trip to this ranpge, durinpg the periad

~

from 28 July to 8 Aurust, was related to the pre-flight, flight, and post-fligh:

5 operations for an Aeroben 170 Rocket designated as No. AOL.308-1. This vehicln,
' which vas slso instrumented for atmospheric density studies, wus launched on
| 6 Ltuguit,

Nne contract member was at WSMR from 6 to 17 October Lo take part in the
P14 operations for the flight of & Palute-Tomahawk Focket, No. A10,000-7
for 2 dispersion control test., This vehicle was successfully launched on

) 74 Netobrre
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“uring the second and third querters of 1975, as well as a portion of the

fonrth period, extensive activities were directed towards the preparation of

RS L A R

the payload for the ferobee 350 No. A35.191~1 for the Super Hi-Star Project,
Following @ repetition of a series of tests and checks at Wentworth Instit te
snd at the PPGT complev, the paylond and support equipment was prepared for

shipment to Yhite Sands Missile Ranpe, The basic irstallstions comprised the

following: (a) Cone Cylinder with Hi-Star sensor, stellar aspect sensor,
guicance error sensor, three ejectable doors, ejectable nose cone, associated
support systems, and umbilicals; (b) Telemetry; (c) ACS, with gyros, support
system, and umbilical; (d) Pneumatics, with support systems, compressed nitrogen
tank, and roll jets; (e) Hecovery Systems, and (f) Separation and Despin units.
Thi: vehicle, which had as its objective the investigatiocn of natural radiation
which is emitted by the relestial sphere, was launched on 3 Decerber 1975. Two
contract members were at the site from 18 November to 5 December.

The one man-trip to the Poker Flat Rocket Range, %laska, during 1975, took
nlace during the nrriod from 18 Februsry to 2 March for participation in certain
of the pre-fiipght operations sassociated with Project MULTT TII. This Hydac
rocket was successfully launched at s later dste by AL,

The two man-trips to the Fort Churchill Rrse~rch Renee were associated
with the '-unch of two Pajute-Tomahawk Rockets, Nos. A10,5,03-3 ap A10,302-1.
These represented tveo of nine vehicles which had been scheduled for flight as
a prrt nf Txercise PARADISE AFOLUS (Auroral Excitation of Oscillation and
Layering of the Underlying §pecies) which was conducted by AKFGL at that rznpe.
The hHz:ic ourpose of this Exercise, during which the nine rockcts were launched
in three grouns of three each, wes the investigation of the dynamical projertie.
nf the auroral zone atmo:ophere in a coordinsted rocket and groundebased program
designed to characterizs the differences between geomapnetic quiet and disturbed

and aurorally active times, Hocket No. £10,U03-3 was launched na 10 April,
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while iincket No. £10.302-1 was launched on 21 April. Two contract personnel
were at the research range from 25 March to 22 April.

During the final quarter of this contract, that is, from 1 January to 31
“arch 1976, two contract members took part in various phases of the operations
for two launches cenducted by the Air Force Geophysics Laboratory at Poker Flat
Rocket Pange, One assirnment was associsted with pre-launch operations for
Project HTIRIS Peflirht Auring the period from 9 to ?2 February. The second,
Aurine the period from 10 February to L March, was concerned with certain
phases of the flight activities for a Paiute-Tomahawk Rocket bearing No.
£10,807-1, This euperiment, which had as its objective the study of the
atmosrheric density sar temperature in the altitude ranee of LO to 1O ¥m
urnder disturbed innospheric conditions, was launched on 3 March,

Reference is made here to three Scientific Reports which were written anc
published during the tenure of this contract,.

The first report, No. #7CRL-TR=75-0108, daled 1 April 197L, is entitl-d
"3unport NDevices  for Sounding Rocket Instrumentation Systems." Tt describes
a Tniverss! Time Delay (UTD) and an Automstic Test System (ATS). The UTL
was designed and developed to serve as a supplemenbary timing device to cope
with the requirement for more paylond timer cutputs stemming from the ever-
increasing complexity of sounding rocket payloads. The L™0 was developed to
sccormodate and rerform the increased number of times it is necessary to conduct
kutinry charoe/diceharpe tests as a result of the change-over from Silvercel
to Nico ' batteries for use =< power sources ir soundirg rocket payloads,

The seeond renort, "A Osracitor Nischarpe Sauib Firing Unit," dated
1 Aari) 10977 and bearing Moo MFNRT-TR-7C-0670, deseribes the design snd develop-
ment 2T a copecitoer discharpe (CN) ignition system., Design objectives included

simultaneous four-tridgewire firing capebility, one-sccond recovery, 0.5h supply
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drain, and three outputs. A +28 VDC supply is required, A4 +28 volt firing

comrand closes a8 selected [iring relay for 30 ms; at 20 ms, the firing
caparitors are discharged into the squib circuit through an S5CR. his unit
includes ctandart safety features (ARM/SAFE relay and 100 k-ohm squib isolation),
arc¢ rionitors for both cepacitor voltage and squib current,

The third report, entitled "Rocket-Borne 1R Sensor Neployment System,"
dated 31 March 1976, and assigned No, AFGL-TR-76-0175, describes the design
and development of a control system for the deployment of an TP Scnsor. The
control sveterm contained 3 Lopic Control Unit which received four input
comrands, viz,, "Logic Peset", "Neploy", "Step", snd "Stow", from the ACS
an® Pzyload Prorrammer. Upon receivine these commands, the Logic Control
"nit vould integrate input information from a LO° Ensble 3Switch, Direction
“Yonitor, and Shaft Position Encoder, and generate six control functions for
the control relays. These relsys control the modes of operation of a Jack
Mechanism, a Gimbal Drive Assembly, and 8 Cimbal Brake Azcembly. The resultunt
control system provided a Sensor Deployment Program, under Normal Operation,
and » Failsafe Program under Fzilsafe Operation.

TV, CONCLUSTON

The foregoing section of this report, as had been forecast on Page 8,
represents 3 brief over-all summary, focused, in chronological order, and in
quazi-historical format, upon major activities indicative of the basic sims
and arcarplishments of the contract, As has also been noted earlier, no
3*temrt has been made to repeat a detailed description of the technical aspects
of the many and varied orocesses followed in the Desien Section, the Miesile
Tatar-*ory, 2n? the Flectrenirs Section., As was also mentioned, the definitive
datas ard pertinent informetion nbtained from the various experiments was
evzluated and ntilized by the Air Force Geophysics lLaboratory et the time of
its generstinn.
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Similarly, no attempt has been made to cite, in detail, the many small

sunporting, yet essenti»l and permane, tasks undertaken in both the electrical
and mechanicel phases of the vork, especially the type vhich represented mod-
ificatiors of units at various stapes of their fabrication and assembly., These
are considered "standard procedure" in any endeavor encompassing new experimental
‘ : units and prototypes, as well as in the processes involved in the modifications
of exicting components in an effort to eliminate any possibility of malfunction
and to increase their operational capabilities, all with the aim of acquiring

more meaningful and reliable data., In like manner, no detailed delineation

has been made of the many drawings which were prepared, and subsequently
mocified and up-dated, 3s a result of the many necessary changes in mechanical
desipgn, wiring procedures, component installation, etce These, too, are con-

sidered normal requirements in this type of developmental activity.

17




