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Dm R _Program Progress Report

1. This report, ‘covering progress during the month of October 1960,
is submitted in accordance vith Department of Defense memorandum to
the Secretary of the Air Force, dated 27 Februsry 1960.

2. FLIGHT TEST STATUS

&. _DISCOVERER Xv] Plight

(1) DIScovERER XVI was lsunched from Vandenberg Air Force
‘Base at 1226 PDT on 26 October. DISCOVERER XVI was the first launch
attempt of an AGENA "B" vehicle. Countdown was normal and DM-21
pPerformance was satisfactory except that the vernier eangines did not
operste after main engine cutoff, Normally, the vernier engines burn
nine seconds longer to damp out any attitude errors induced during
main engine thrust decay.

These events inclyde firing explosive separation bolts, activating
satellite control and stabilization equipment, firing the Tetro-rockets
-on the adapter, firing ullage rockets, initiating AGEWA engine firing

- and reorientation events, A failure in the timer prevented successful
separation of the THOR and AGENA and the satellite plunged into the
ocean 660 nautical miles downrange, '

. (3) Telemetry dats reveal that the signal initiating
- separation was not gent by the sequence timer. A malfunction within -
the computer rendered the sequence inoperative. The computer has been
wmodified to prevent a Tecurrence of this problem. . .

b. DISCOVERER XVIIT

November. The AGENA vehicle has been delivered to the launch pad for _
checkout and installation on the DM-21 booster. DISCOVERER XVII will
carry an advanced engineering test payload, optical tracking lights

and an Applied Physics Laboratory doppler beacon. Flight objectives
are similar to previous DISCOVERER flights, except that in the event

. the gatellite is performing satisfactorily on orbit o decision may be
made to de-orbit after two days instead of one.

Ce. Radiometric Measurement Flights

The Radiometric Measurement flights are currently scheduled
- for mid-December and early February. The purpose of these flights is
to gather infrared background radiation date for the MIDAS program,
No attempt will be made to recover the payloads on these £lights,
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3. IECHNICAL STATUS
\

&, Mark II Capsule Tests

(1) a completely successful orbital simulation test of
the Mark IT biomedical capsule with a live female Rhesus monkey
Passenger was conducted in October, The monkey was put in the
1ife cell of the capsule on 21 October at Vandenberg Air Force Bage
during o simulated launch countdown. The sealed capsule was then
flowm to Sunnyvale and Placed in the high altitude simulator on
22 October. It was removed from the simulator og 24 October, The
Primate was dependent upon the 1ife cell for 1ts existance throughout
the 65-hour period. Thig is twenty percent longer than required by
Project specifications. The 42 hours the capsule was in the high
altitude chamber 1s the longest time in the United States space
Programs history an animsl has been confined under orbital conditions,

(2) The primate emerged from the 1ife cell in an excep-
tionally vigorous condition. She lost about a haif pound in weighe,
a8 expected, and exhibited very mild effects of eéxposure to carbon
monoxide. The results demonstrated that the capsule can sustain a
primate in satisfactory condition for 4 longer period than required by
Present DISCOVERER flight objectives, '

b, Mark II Life cell Operation

(1) The 1life cell uses & closed cycle ducted air regeneration
System pressurized to &pproximately one-half atmosphere. During normal
operation, the cell atmosphere contains 4 mixture of oxygen, carbon
dioxide and water vapor. Some carbon Wonoxide is also present, The
mixture ig regenerated by the filtering action of lithium hydroxide,
lithium chloride and activated charcoal, Pure oxygen 1s introduced into
the system by a pressure regulated valve, : :

(2) The monkey is trained to operate a lever in responsge A
to a red light which can be turned on by the vehicle programmer or by
command from the ground. The Purpose of the device lever is to Provide
& psychomotor performance measure, in order that evaluation of ‘space
environment stresses upon high order functioning may be made, The :
Primate must operate the lever back and forth a8 long as the light i3 on.
If she holds the lever in any Position longer than 2 1/2 seconds, she
receives a shock, ‘A feeder provides Pleces of parafine covered apple
at regular intervals throughout the test. The animal is instrumented
to provide data on her condition and a camers photographs her every ‘°
three seconds throughout the mission, : :
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€. Second Stggg Vehicles

(1) Three AGENA vehicles, in addition to thoge scheduled
- for DISCOVERRR XVII and XvIIp » have been accepted by the Afr Force.
- Edght other AGENA vehicleg are proceeding through manufacturing and '

(2) The XLR-81Bg-9 engine (Serial No. 306)‘coup1eted the
final start-gtop test in the Prelininary Flight Rating Tegt Program
satisfactorily, Upon completion of component functional checks the
engine wag shipped to Bell Aircrafe for use in the reliabilicy pProgram
which began on 25 October, Vibration tests, with an XLR-81Ba-9 eéngine -
installed in 4 Wount with a higher natural frequency than Previously
used were conducted with satisfactory results, The engine was tested
in the longitudina] and latersl Planes, Testing in the vertical plage
is scheduled next,

d, Ballqon- Drop Tests

A two-stage Parachute development Program is currently be
conducted, Thig Program includes high altitude balloon drop tests to
evaluate system operation and select radar reflective Parachute Pattern
compatible with the APS-95 radar, , '

e, Capsule Ablative Shell

The capsule ablative ghell ugeq on DISCOVERER xvr wvas con-
Structed of phenolic nylon. Since this materis] exhibits certain
advantages over the previous shell, 1t wij] be used on subuqu_ont flightg,

correct thig condition resulted in the wachining of stress relieving
8rooves in the ojive of the shell, This configuration has Successfully
Passed qualification tests in the high altitude test chamber with only
minor crackg occurring, Extensive tests have indicated that minor cracks,
4s experienced in the stress relieved shells » does not ‘Materially degrade
ke structural and gblative integrity of the shell, Other nnnuf;acturing
techniques gre being studied in an effort to eliminate thig minor
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£. Facilities

An additional capsule tracking facility g being ingtalled
on Tern Island, northwest of Hawgii. This station will be operative
by 15 December and will provide sdditional cqg;
re-entry to increas

Psule position dats during
e the possibility of recovery.
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MIDAS Program Progress Report

l. This report, covering Progress during the month of October 1960,
is submitted in accordance with Department of Defenge memorandum to

the Secretary of the Air Force, dated 27 February 1960,
2, P ADMINISTRATION

4.  The MIDAS Development Plan was completed on 24 October and
© Was presented to Headquarters, ARDC, Headquarters USAF and AFBMC
during the week of 31 October. The nevw plan stresses complete system
development, increases the number of development test launches and

b.  Representatives of AFBMD visited the Lincoln Laboratory to
review progress on MIDAS System Analysis ‘effort, !ncouuging progress
is being made in system data analyses; in efforts to tape and then
perform computer studies of data from the impending MIDAS 3, 4 and 5

courses of action.

3. FLIGHT TEST STATUS
S=S==L S0t SIANUS

4. TECHNICAL PROGRESS
= val TROGRESS
8. Second Stage Vehicles )

(1) The fourth MIDAS satellite ig in the final assembly -
phase of manufacturing, Completion is being delayed because of electronic
equipment shortage and intensive schedule recovery effort has been
initiated. Based on current delivery schedules for delinquent items »
the vehicle 1s éxpected to complete ﬁnul,cuenbly on 10 November,

(2) The fifeh MIDAS satellite is currently on schedule in
final assembly, However, critical equipment shortages, similar to
those which occurred with the fourth vehicle, could occur. A major
effort is being made to avoid this sftuation, :
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b. Infrared Scanners
—==2826d ocanners

Infrared scanner units for flights 3, 4 and 5 gre being
manufactured by Baird-Atoatc, Inc., and for flights 6, 7 and 8 by
Aerojet-General Corporation. o

(2) An e.ngineering model of the Aerojet-General advanced
scanner will be delivered in Jan .

c. Radiometric Measurement Fi1i ts
N

: (1) The .background radiometer which will be carried on
the RM-1 flight {s currently undergoing test in the Lockheed high
altitude temperature simulation chamber, When this series of tests
is completed the unit will be shipped to Vandenberg Air Porce Base
for compatibility checks and assembly with the satellite vehicle,
The purpose of this flight is to gather infrared background radiation
data. This flight 1s currently scheduled for December.

(2) The second background radiometer, for the RM-2 flighe,
is currently under construction. It is anticipated that this unit
will be shipped to Vandenberg Air Porce Base late in December,

d,  Van Allen Belt Radiation Measurement Flights
_

miles, will be functioning in the belt. This instrumentation will
have its own telemetry and will be concerned primarily with radiation
above the 100 mev range. The instrumentation will include means of
measuring the proton radiation flux, x¢ will also include photovoltaic
cells, similar to those used i{n the solar auxiliary power array, which

e, . Solar Aux:l.lhr_:x Power Array

. Component compatibility tests have been conducted with the
full-scale model of the solar auxiliary power array. The full array,
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(3) The provisioning of dats handling equipment (PICE
peripherial equipment) for the New Boston station is currently a
problem. Solutions are under investigation which, if "duccessful,
will ‘permit suppert of MIDAS operations on schedule. .

8. Facilities

7/// Z

///////%W//////////Wm///f////////////////////// '

. (4) Construction of support facilities at the New Boston
station is on schedule,

-~
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