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FOREWORD

This is the firgt monthly status report for the Advanced ,
Reconnaissance System, Wespon System 117L. The report covers the.
period from 15 March to 15 ‘April 1958. The WS 117L Development
Plan, submitted to Headquarters USAF in late March, was dated as
of 15 March. Since the Development Plan contains the details of
the ARS program, this report assumes general knowledge of the
system on the part of all recipients.

Major General, USArF
Commander
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WEAPON SYSTEM 117L PROGRAM STATUS REPORT
- As of 15 April 1958 :
RCS AF-XDD-A2 .

1.  SWeuRY

The first flight test of the Air Force Alr Reconnaissance System (ARS)
vehicle will be conducted from Cooke Air Force Base, Californis in late 1958
with a THOR-boosted ARS vehicle. :

The first flight test of an ATLAS-boosted ARS.vehicle is scheduled for
wid-1959 from the Air Porce Missile Test Center (AFMIC), Florida. The first
ATLAS-boosted flight from Cooke Air Force Base is tentatively scheduled for
March 1960.

A captive test ARS vehicle, for use in the ATLAS-booster test program,
1s scheduled for completion {n Pebruary 1959. It will undergo testing at
the Lockheed Missile Systems Division test base at Santa Crus, California.

The test facility was completed during April.

: A functional mockup of the airframe of the ARS vehicle is nearing
completion at Lockheed Atrcraft Corporation. :

The Eagle Picher Company has been avarded a contract for. lupglyi.n;
non-chargeable storage batteries for use with ARS THOR-boosted guided
flights.

The Hoffman Company has been avarded a contract for development,
fabrication, and testing of prototype photovoltaic solar arrays. The arrays
will use solar energy to charge the storage batteries of the vehicle.

A light-weight, all-inertial guidance subsystem is being developed by J
the Massachusetts Institute of Technology. Present plans call for the first
flight of the subsystem in early 1961. °

Successful measurements of infrared radiation from an intercontinental
ballistic missile were made during the flight of ATLAS missile 15A, The
measursments were taken to determine how an ICBM appears to a satellite-
borne infrared scanner during the power and altitude stages of the missile
trajectory.

Five tracking and acquisition stations for data collection from ARS
launchings will be required. These stations probably will be located in the
vicinities of Cooke Air Force Base; Oxnard, California; Kaens Point, Hawaii;

" Anchorage, Alaska; and Sitka, Alaska. :

Design modifications to launch complex 75-3 at Cooke Air Force Base
are completed. This cowplex will be used for launching THOR-boogted vehicles.
Siting and design of a launch complex for ARS ATLAS-boosted vehicles at AFMIC
are in progress. Design criteria have been established for modifications of
the ATLAS launch complex #14 service tower.
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8iting of the Cooke Air Force Base and Kaena Poiat, Hewaii, test tracking
stations is complete. Siting of tracking and reconnaissance data acquisition
stations in northeast, northwest, and central areas of the United States is
in progress.

JEE S T ORpP,

An 1n£oll£gonce ioterpretation and dissemination facility will be
established at Headquarters, Strategic Air Command, Offutt Air Yorce Base,
to serve as the program control center, data collection ceanter, and training
center,

A facility to house equipment for the analysis of technical information
will be constructed at Wright-Patterson Air Force Base, Ohio, for use by
erh 1960.

A teletype from Headquarters USAF requested a revision of the Pinancial
Annex (Section III) of the ARS Development Plan, dated 15 March 1958, from
214 million to 152 million dollars. It also requasted that the program remain
flexible. Major revisions of program objectives will have to be made 1if a
reduction of this magnitude takes place in the fund program. :
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II.  IEST PROGRAM STATUS | o ‘
A n | ' *

1. Both ATLAS and THOR missiles will be uged in support of the
Afr Porce Advanced Reconnaissance System (AR8) program. THOR-boosted Als
vehicles will de primerily for engineering tests of the orbital capability
of the vehicle. Barly ATLAS-boosted ARS vehicles will algo be used for
engineering purposes but, unlike the THOR-boosted vehicles, will contafn
developmental reconnaissance equipment. These latter vehicles will evolve
into the operationally configured ARS, . '

2. The first THOR-boosted ARS vehicle is scheduled for completion
in June 1958 and will be launched from Cooke Air Porce Base, Californis in 7(
late 1958, Following this fnitia] flight, one THOR-boosted flight per month -
is tentatively schedul ed through August 1959,

3. The first ATLAS-boogted flight test of the ARS 1{s scheduled
for mid-1959 from the Air Porce Missile Test Center (Amerc), Florida, The
launchings of subsequent ATLAS-boosted flights will be transferred to Cook¢
Air Force Base. The first ATLAS-boosted flight from Cooke is tentatively
scheduled for March 1960, :

B.  CAPTIVX TRsTS ' '
1. A captive test ARS vehicle for use in the ATLAS-booster test
Program {s scheduled for completion in February 1959. Thie vehicle will be

used for testing at the Lockheed captive test facility at Sants Crus,
California. ’ ‘

2. THOR-boosted ARS engineering vehicles will not require
captive testing. . )

III. gupsYsToes : -

A-  AIRFRAGE (Lockheed - System Prime Contractor)

Figures 2 and 3 are model representations of the ARs vehicle.,

B, FPROPULSION (Bell Alrcraft Corporation -
. ' 8ub-Contractor to Lockheed) '

Development has been started on an improved engine for the
ARS vehicle. The fuel vill be changed from JP-4 to unsymmetrical di-methyl '\}
hydrazine (on),
the ARS vehicile,
ARS flight test schedule has no
Probably not be uged until]l aft
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C. AUXTLIARY POWER

1. Contracts related to the auxiliary power subsystem for the
ARS vehicle have been awarded to the Eagle Picher Company and the Hoffman
Company. The EBagle Picher Company will supply non-chargeable storage bat-
teries for use with THOR-boosted, guided flights. The Boffman contract is
for development, fabrication, and testing of prototype photovoltaic solar
arrays. These arrays will provide solar energy to charge storage batteries
used to power various vehicle components,

2. Negotiations are underway with Engineered Magnetics Company
for a supply of ARS vehicle inverters and voltage regulators to be used on
TROR-boosted flights. Modifications have been made to similar components
for use on ATLAS-boosted flights.

D.  guibAxck

A light-weight all-inertial guidance subsystem is being
developad by the Massachusetts Institute of Technology to guide the ARS
vehicle into orbit and to stabilize its position with reference to the
earth while in orbit. Plans call for the first test flight of the subgystem
using at ATLAS booster in early 1961.

B. INFRARED

The first successful measurements of infrared radisation from
intercontinental ballistic missiles were wmade from a B-47 during the £flight
of ATLAS missile 15A. These Reasurements were the first in a series to
determine what an ICBM would look 1ike to a satellite borne infrared scanner
during the power and altitude stages of the missile trajectory. This sub-
system is being designed to give early warning of an enemy ICBM attack as
well as other data. A mockup of the infrared reconnaissance scanner is
shown in Pigure 4. '

.  GHOUMD-SPACE COMMUNICATIONS (Philco Corporation -

Sub-Contractor to »I.ockhud)

¢

l. The requirements for tracking and acquisition sites necessary
for obtaining data from the THOR-boosted ARS vehicle launchings from Cooke
Air Force Base have been established. A total of five tracking and acquisition
stations will be required. One station will be provided at Cooke, and a down-
range tracking station probably will be located im the vicinity of Oxnard,
Californis, Of the remaining three stations, one will be in Bawaii and two
in Alaska. One Alaska statfon will be located in the Anchorage area; the
other will be in the Sitka area. '

2. Radio tuquﬁcy allocations have been requested for -data
transmission for the THOR and ATLAS-boosted ARS programs.

CONFIDERTA:

5 . woc-58-11
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diameter TLM-18 telemetry antenna and receiver building, a tracking radar, .

and associated structures. The interim facilities will be needed by +
1 November 1958. The complete station will have, in addition to the interim
facility, one 60-foot diameter ultra high frequency (URF) telemetry antenna

and receiver building (Cooke enly), an administration and data processing
building (Cooke only), a 10-foot diameter angle tracker, & 6-foot diameter
vehicle command transmitting antenna, and associated structures. The ‘
complete facilities will be needed by October 1959, '

S. Van-mounted tracking and transmitting facilities will be
provided for use in Alaska by 1 November 1958.

: . 6. 8iting of ARS tracking and reconnaissance data acquisition
stations in the northeast, northwest, and central areas of the United States
is in progress. The criteria for the {ntercept, control, and data acquisition
stations for each of these three locations will be completed in June 1958, aund
the design will be started in June and July, The sites will be selected in
May and June. EKach of these stations will consist of one VHF and two UHF
telemetry antennas 60 feet in diameter, three telemstry receiver buildings,

a 10-foot diameter angle tracker, a 6-foot diameter vehicle command trans-
mitter, interstatfon communications buildings, and associated structures.
The facilities in the northeast and northwest areas will be needed by
March 1960, and the station in the Central United States will be nesded in
January 1961. ’ ¢

7. An intelligence intcrpretltion and dissemination facility

will be located at Headquarters, Strategic Air Command, Offutt Air Force Base.

This faciflity will serve as the program control center, as collection center
for all reconnaissance data obtained from the data acquisition stations, and
as the training center. Criteria for the facility are being developed, and
design will begin in June 1958. Construction is scheduled to start in
December 1958, and the facility will be ready for use by the time 1t is
needed i{n Maxch 1960. “a

8. A facility to house laboratory equipment'and instrumentation
for the analysis of technical information will be built at Wright-Patterson
Air Yorce Base. The criteria have been developed. The facility will be
needed by March 1960.

V.  GENERAL STATUS
A.  rumg
The status of funds in appended separately as is the practice
vith the monthly AIR FPORCE BALLISTIC MISSILES PROSRAM STATUS REPORT, .
L e L2 N S S KX LRI
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.

B.  OTHER SIGNIFICANT ITEMS OF INTEREST
A teletype received from Headquarters USAF roqiu‘hd s
revigion of_ the lil_:_nggyl. Annex (Section III) of the Advanced Reconnaissance

?
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System Development Plan, dated 15 March 1958. This request repraseuts a

downsrard revision of the financial plan from 214 mfllion to 152 million 4
dollars. The teletype requested that the program remain flexible, However, +
reduction of this magnitude in the fund program will result in the elimina-

tion of specific and important reconnaissance capabilities, a delay in

e e
H
Ve

 achievement of operational status, and a decided increase in the risk aspects

of the program without any reductfon in the eventual cost of the overall _
program. :
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FOREWORD

This {s the second of the monthly Weapon System 117L Program .
Status Reports which were established by Headquarters USAF TWX, .
APDR.‘D-BX 58935 dated 2 April 1958. -

‘.
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- week of 9 June. Locations for a central site are being reviewed.

TETi s of 15 May 1938: -l
o RO AFNDD-AZL g

i
[

i on

?°rk ‘on thefirst m-boou:ed _Adva’ncod'_‘xgconmiuncc 8y.tn (Ans
Vehicle is on.schedule.’ System installation design La proceeding i
_utisfactorily. o poagitoLomTw T HoEe R LI |

. L, . B
. . .
[

‘ Because B-47 aireraft ufe being used to obtain measurements of
infrared (IR) radiation from ICEMs, the emergency grounding of all B-47 .

. type aircraft has temporarily halted the Infrared Measurements program.

_ A contract with the Ramo-Wooldridge Corporation provides for design
and implementation of the intelligence data handling system for the ARS. -
Subcontracts have been negotiated with ITEK Corporation, Broadview Research

.. . Corporation, Systems Laboratories Corporatiop, and Plaoning Research .
R Corporgtion. .A project aad program control procedure has been utabl_tah?fl.

Construction dfawings and speciﬁcat:i_onc. for. the interim t:rack:lng";
and telemetry stations at Cooke Air Force Base, California and at Kaena '

Point, Hawaii were released for construction. - The stations are scheduled

for completion 1 September.

Construction of launch stands and blockhouses for the THOR-booster .
complex in the south-'Cooke area is on schedule. : . : o

5 Fort Stevens, Oregon has been recommended for the site of the A
northwest United States tracking and data acquisition station. A final -.
selection for the northeast United States station is scheduled for: the

" The Preliminary Operations Plan for the ARS was vpubluhed in Aprilfl‘

- and forwarded to Headquarters USAF for approval.

~

A newly formed Air Force Bioaitgonaqtics,ﬁiviuon at Inglewood,

ﬁlihdi&j;'al_‘act‘ivit'j.‘, This Division worked with Lockheed to prepare a
Tk Btatement covering production of ‘five bissatellite recovery capsules.’

four mice is programmed :

The first launch of or January 1959,

o _ A breadboard model of the vigual -reconnaissance subsystem for the ARs
./, Program was demonitrated at Eastman Kodak Laboratories on 24 April. o

lifornia,: will function as a consul tant-and:-1{aisongroup -for all ARS

The capsulds will permit the launch, orbit, and recovery of animal gubjects.

P 1
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ontinuéd on-schedule. The vehicle is scheduled for completion in. -~ - £
‘ Although ‘no major milestones in the .flight test program were scheduled -

this- reporting period, system 1ut§11ptio#~du'isnjl11illt'm,iwire L n
; lfullylchicvpd. ,Sq'c‘-?igweg 1througl.|4 . AURI

.A. - AIRFRAME (Lockheed - System Prime Contractor)

1. Four segmented steel‘ tanks were completed. - These tanks will

' be used as back-up for' the aluminum tanks which are planned for flight test:
use. . Three tanks failed when subjected to pressure tests.- The fourth tank
was modified and successfully passed pressure tests but is slightly hgavigr

than the desired weight.

, 2. A welding machine for assembling:spun alumigum tanks was .
received, and training in its use is undervay, E ?ﬁ&, are being made to
- reduce the number of manufacturing processes i—nvo 7ed in producing the .
~-aluminum tanks. One result of these efforts is the elimination of the
chem-mill process. ' ' Co : '

|

Edan SN
S

- « 3. Problems previously encountered in.the welding of magnesium

““thorium alloys used for structure and skin are being eliminated as experience
is gained. The elimination of'these problems removes one of the ‘possible
delaying factors in the flight schedule. : :

4. An early test on the helium regulator used for pressurizing

R e s S

" ‘Work on the first THOR-boosted Advanced Réconnaissance Sybtes (AR )

!,

1
.! .
!

- propellant tanks indicated a technical problem area. HoweVer, tests on a’ ‘ 4

- second helium regulator produced by Robert Shaw Fulton Company were satisfac-
.. tory. Failure on the early test was attributed to faulty tést procedure and
.. metal chips found in the regulator assembly. . T Do

. B.  VISUAL RECONNATSSANCE

The breadboard model of the visual reconnaigssance subsystem for

' the ARS program was demonstrated at Eastman Eodak Laboratories on 24 April. :
-Included: were airborne equipment and equipment for'recording data at ‘the - .
*gtound gtation. The airborne ‘portion ¢tonststed of the camera; the ‘processor’,

and: the ‘readout scanning hmechanism opérating, in series, The ground portion’

vas a separate unit with a complete readout device scamning simulated -
_photography which was displayed on the. ground reconstruction device.
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" design and implemgntation of the intelligence data handling system for the
... advanced reconnaissance satellite. Major subcontracts were negotisted by
i R-W in this period with ITEK Corporation for 'the major optical assemblies

'booétéf launch complex at Cooke Air Force Bage is progressing on schedule.
. . Modification of existing bufldings for an interim missile assembly facil;lty :
-7 will begin early in June. - - I

L iﬁ.'e’ﬂ?.,t_'e for an-ATLAS booster. launch complex in the south Cooke area ig7 1 o S
: expected within a week. Design and prepavation of construction drswings = = -

‘type aircraft hag halted the Infrared Measurements program until 28 May. T
The progran will measure radiation from all ICEMs to be launched.at the Air " Ty
Porce Missile Test Center. Addftional ‘detailed information is being acquired. ' ik
from a ‘similar. megsurement program which bas already produced very successful .
results. These results indicate that IR radiation from ICBMs may be muck . .
greater .than previously estimated. -~ 'Data from qne ATLAS flight and one-'.." ‘i~ i.
VANGUARD f£1ight indicated that semsing equipment was saturated with. IR~ o
radiation at a range of 600 miles. =~ Lo SR

. *

A contrac.t with t-'he4 ﬁmﬁooidridsc Corporation provides for the

and devices; Broadviey Research Corporation for photo in_t‘erpreuti_.qn key;
and equipment requirements; Systems Laboratories Corporation for geodetic
calculations and applications; and Planning Research Corporation for appli-

cation of their intelligence parameter work. A mutually agreeable working
.. relationship with Lockheed has been achieved to insure the coordination of i
- effort and the timely and orderly exchange of information required for the g
most expeditious development of the‘total “system; - 76" ful £112 rxhd ‘Alr Force {
‘responsibility of overall management ‘contiol 6f- thése two: parts of the sys~ S
‘tem, a project and Program control procedure identical to the ome established - i
"~ for the ballistic missiles programs is being followed. ' ' . , i
IV. FPACILITIES S e R
MILITARY CONSTRUCTION PROGRAM R : . i
. 1. Construction drawings and specifications for the interim
tracking and telemetry station at Cooke Air Force Base have been completed
&nd’ released for construction. Bid opening is scheduled for 27 May. Con-
struction will be completed by 15 August and equipment will be installed 4
by 1 November. Design of the complete station -has been inifiated and is. -
. scheduled for completion by 1 September. . T

2. Construction of launch stands and blockhouses for the THOR .

L '3..*§-f,';liis_cm'tons’ with the Navy indicate-that a Firm. decision’ &h—.{-

for the launch complex, including a missile assembly building, will begin.




Y 9 My, ‘and a-construction contract was awarded during the week o &y
O Beneficial: occupancy date is ‘15 August, and installation of equipment will

~.begin at that time. The need date 1s 1 November. Design of ‘the completé .
. station has been started and will be completed by 1 September. ‘Construction
| of the accass Toad Das beem complated. i

.

T oL YUS, The site surveytm Tecomnended Port Stcvm. Ougon fQ LN
.. the site of the northwest United -States tracking and data acquisition station. A ‘I
" Approval for use’ of ‘this site 1s being requested from Headquarters USAP,: . ... .

T 6 nﬁctronic survey crews .'"'ai}c*:l.nvutisltins." sites -prqpoﬁi@'f@r; P
the northeast United States tracking and data acquisition station, " It is :

( . expected that the site sutvey team will recommend a f£ingl northeast site by Lo
.~ 31 May,- The final site selection is scheduled for"the week of 9 June. A

L7 A meeting was held with the Corps. of Engineers and.the Alr
Force Installation Representative at Omaha, Nebraska to consider the location .
of a central site. A list of thirteen suggested sites is being reviewed.

/“7 - . “T»:'T-:f i

Five sites will be selected for site studies. The initial studies are
scheduled for the last week in May. . - ’

v. PRODUCTION STATUS

The first ARS vehicle is scheduled for shop completion late in . -

June. The present plan for manufacture and checkout provides for compopent

fabrication at Lockheed (LMSD), Van MNuys, California; vehicle assembly at

- LMSD, Sunnyvale, California; subsystem installation, modification and check-
out at LMSD, Palo Alto, California; engine firing and system checkout at
LMSD, Santa Cruz, California; and final checkout at Cooke Air Force Base
and the Air Force Missile Test Center. R '

VI. OPERATTONAL CAPABILITY STATUS.

A.  OPERATIONAL PLANNING

. 1. The Preliminary Operational Plan for the ARS vas publish;d CY
. in April and forwarded to Headquarters USAF for approval. o

" 2. An ARS Weapon Phasing Group charter was published. . ] o
B.

. OPERATIONAL SITES AND FACILITIES .
=t o2lBs AND FACILITIES

- .= The south Cooke Air. Fo:‘c_'g‘_‘Blsd;'j'l.gu'-'!ll'jt_dlcétdd-ac-the.'opt'iln_mi@%- ;
‘location’ for conducting ARS launches. .. An- agreement between the Navy and.the
Alr Porce provided for the Air Force to make soil borings for the ARS complex- .’
" in the south Cooke ares if the borings would not:interfere with either preseint -
. Or projected Navy plans for that area, Action was taken immediately to have

_ the architect-engineer Proceed with the soil ?r ngs, colno. L
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be operated by military personnel by 1961.

P
t

o iofihit:lotif 'éf'-,:&hfiu.t:_',ro'rca.,.1_3:&@:4}&#:1;6&&6;‘vl'_)i...v.ic';oh at.
‘ng od," California, was-directed. on 237April. : The Bioastronautics -
Division will function as & subsystem consultant

s : ‘and liaison group .fot}.;all :
biomedical activity in ARS, In conjunction with Lockheed, 'Btoutronautﬂ;o

' Division prepared, a work statement dated 14 May which will result in a
;- contract to produce five Biosatellite Recovery Capsules (BRC) for ARS

vehicles. These BRC will permit the launch, orbit, and recovery of au:lni).

' subjects. The animals will suffer no irreversible biological damage.

Collection of biological and envirommental data such.as ‘temperature,
hunidity, pressures, acceleration, cosmic radiation, weightlessness,

psychological responses, etc., will be assured.  Mice, rats, and small .
Primates will be used. The first launch of four mice is programmed for -

January 1959,

, 2. During May the Qualitative Personnel Requirements Information
(QPRI) program for ARS progressed satisfactorily. A list of assumptions were
formulated, approved, and forwarded to LMSD fbr'lncluqion'i.q a QPRI report

due on 30 June. The draft QPRI Teport will ‘bé completed by 30 May. Coordina-
tion, review, and approval of the document for publication will be accomplished
during the first week in June. This report will ‘be time-phased for an opera-

tional date of early 1961 for, the Pioneer visual and Pioneer Ferret subsystems.

The Northéast and Northwest operational tracking and acquisition stations will
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the secend of the menthly Weapon System 117L Progran Status
were established by Headquarters USAF TWX, AFDRD-EX 58935,

mmudin!vuehmgofhouotd;toorthu ¢
of e to the end of each month, This date is
more ocompatible with the nportdng system established for the Weapon System
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I,  SmeuRy

. Work on the first THOR-boosted Advanced Recoznaissance System (iRS)
vehicls is on schedule. System installation design is. proceeding ;

A breadboard model of the visual recoznaissance 'forth‘-m
program was demonstratéd at Dastman Kodak Laborateries on 24 April. .

- Because B-§j7 airoraft are being used to obtain msasuremsnts of
infrared (IR) radiation from ICBMs, the emsrgency grounding of all B-47
type aircraft has temporarily halted the Infrared Msasuremsnts program.

A contract with the Ramo-Wooldridge Corperation provides for design
and implementation of the intelligence data handling system for the ARS.
Subcentracts have been negotiated with ITEX Gorporation, Broadview Rssearch
Corporation, Systems Laboratories Corporation, and Plamning Research '
Corporation.. A project and program control procsdure has been established.

Uonstruction drawings and.lpeal.ﬁ.caﬁm for the interim tracking
and telemstry stations at Cooke Air FPerce Bass, California and at Kasna
Point, Hawaii were released for construction. The stations are schednled

. .

- for completion 1 September.

complex in the South Cooks area is on scheduls.

Fort Stevens, Oregon was approved as the site of the northwest
United States tracking and data acquisition station. A fina]l seleotion
for the northeast United States station is schedulsd for the week of 9 June.
Iocations for a central site are being reviewed. . :

v The Preliminary Operations Plan for the ARS was published in April
and will be Zorwarded to Headquarters USAF for approval, :

Construction of launch stands and blockhouses for the m-boostar

S/

A newly formed Air Force Biosstrenautics Division at Inglewood, (7<

California, will function as a consultant and liaison group for all ARS o

. biowsdicsl activity., This Division worked with Lockheed-to prepars a

wrk statemsnt covering produstions of five biosatellite recovery capsules..
The capsules will permit the launch, orbit, and recovery of .animal subjects.

The first launch of four mice is programmsd for Jamuary 1959.
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L ' Work on. the first THOR-boosted Advanced Recomnaissance System (ARS)
. ‘vehidle continuad on scheduls. The vehicle is scheduled for completion in .
. Jutes  Although no major milestones in the flight test progran were scheduled
for this reportiag period, system installation design iilestones were S P
successfully achieved. See Figures 1 through 4. . , R
III. SUBSYSTEMB ~ ' '

A.  ATRFROME (Iockheed - System Prim Ocntracter)
1, rouro'omﬁdsﬁol'tanhmmm.” |
boundu<hcb;pforthd.ndmunhuhiohmphnmdtormgbtjbie’i.._
use., Three tnnhtd.l.duh.nnbjoctodtopmlm tests. The fourth tank

mmditudandmuomn;puudpnam tests but is slightly heavier
than the desired weight,

) '..ﬁthtbwepqrauonofthosmncontrmn&cum, .
mrﬁg}hm&lts.mpﬁomdmtbfmtmdmm@tm
and ons segmented steel tank, Both passed the tests successfully. The
aluminum tank, mudbnzh!v,mpnamusﬁdtoﬂfpdiﬂtﬁn"'
flown to Sahdia. “The coope 'nﬁonofthnltoﬂcwmmmm
on these tests was exceptional. ' -

' 3..An]ding-ehimtorumbmgspund.udmtmhm
received, and training in its- use is undervay. Efforts are being made to
reduce the number of mamufactyring processes involved in producing the
aluminum tanks. One result of these efforts is the elimination of the
chem-mill process. .

he Problems previously encountered in the welgding of»nmsiun

-

‘thorimdloynuodtoratructnroanﬂ@mboingohﬂmtoduuporbn«

S. An early test on the helium regulator used for pressurising
propellant tenks indicated a technical problem area. However, tests on a
second helivm regulator produced by Robert Shaw Fulton Company werse satisfac-
tory. Faillure on the.early test was atiributed to faulty test procedure and
mstal chips found in the regulator aisembly. ‘ - T
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, 7. Small vanes, or fins, are being added to .the aft of
ARS vehiole for vertical stabilisation. The additdons will permit better
~ alignment of the ocenter of pressure and the

B. . ADXILTARY FOWRR

: Inadd;tientobtthrypomr,thnn_ornlarponrfprthn
monnghm-uhmwnm:or Program 114 flights.: Design effort
. is being coordinated with temperature, efficiency, and power requiremsnt -

studies to determine how the solar power collectors can be incorporated into
thol’rémmmghtuhd.clnumuposm. '

€. VISUAL RROONMATSSANCE
A The breadboaid model of the visual reconnaissance tem for
the ARS program was demonstrated at Eastmean Kodak Laboratories on April,
Included were airborne equipment and equipment for. recording data at the -

. [
' : BocmuM?aircuftmboingmdtoobtanuef
infrared (IR) radiation from ICEMs, the emergency grounding of all B-47°
type aircraft has halted the Inrrmdlhamntspmmw!q..
The program will msasure radiation from all ICBMs to be launched at the Air
Force Missile Test Center. Additional detailed information is being acquired
truaéiﬂ.]arnmtpmynmmmmmwmuaml
results. These results indicate thntnradiauontronMnyb'omeh
greater than previcusly estimated. Data from one ATIAS f£1{ght and one
VANGUARD flight indicated. that sensing equipment was saturated with IR
radiation at a range of 600 miles,
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and reledsed for cohstrustion.. Construction w1l be complated by 15 August
and equipment will be installed by 1 November. . Design of the complste
-station has been initiated and is schedulsd for complstion by 1 September

2. Design criteria for the ARS intelligence center ab Offwtt Alr
Force Base are scheduléd to.be completed and aviilable for review by 15 June,

of lamnch stands and blockhouses for the THOR

3. Construction
booster launch cemplex at Coeke Air Foroe Base is progressing on scheduls.

Modifiocation of existing buildings for an interim missile assembly facility

will begin nr:!y in June.

bhckhdmtorthlbmaintbmthcoohmrorunmm. Since

siting must conform te the Navy master

plan, the proposed site location was forwarded through Navy channels fer .
further Navy approval. ILocal Navy authorities at Point Magu agreed to site
the facility as presented by the Air Forece, Iaunch facility design criteria
nﬂuiaichoduhdforthoﬁratmkin-!m. +

and specifiecations hno been completed

~ drawings
and released for construction of the interim tracking and data acquisitien
station at Xasna Point on the 4sland of Oalm, Hawaii, Bids were cpened on

9 May, and a construction contract was
Beneficial ocoupancy date is 15 August,

awarded during the week of 12 May,
and installation of equipment will

begin at that time, The need date is 1 November. Design of the complete
station hu’bocnstuhdandui]lboeeﬁqlotodhyl.&puﬁor. Construction

of the access road has been completed.

Py

6. The site survey team recommended Fort Stevens, Oregon, for
the site of the northwest United States tracking and data acquisition station.
Electronic surveys of the site indicate that it is satisfactory for ARS .
operations., Because this site was the first priority choioce of the Site -
Selsction Board, it was decided to obtain Board approval by message instead

. of’ convening the Boaxd, A1l Board mesbers approved the lecation for the
northwest station at Fort Stevens, After ﬁml:lg’tq.on, recommendations wll

be Submitted to Headquarters USAF for approval,”

v

e 7. Electronie surveys otpropqudlacauons for the rorthsast
United States tracking and data acquisition site were completed on 31 May.

meet on 9 Juns to make the final decision on

° emge
* .



new facilities,
V. PRODUCTION STATUS

The first ARS vehicle is scheduled for
June, The present plan for manufacture and che

fabrication at Lockheed (IMSD),

IMSD, Sunnyvale,Californiag subsystea installation,
out at IMSD, Palo Alto, California; engine firing
IMSD, Santa Orus, California; and final checkout

and the Air Force Missile Test

Van MNuys, California;

Center,

vi. OPERATIONAL CAPABILITY STATUS
M

shop completion late in
ckout provides for component

vehicle assembly at

modification and check-
and system checkout at
at Cooke Air Force Basq

- is tentatively plaaned %o convene the 8its Selection Board on 15 July to make -
.. & final‘deeision on the central site location, = o :

‘gontFact for the interim test tracking stition at Annette-

~ be accemplished duriiig June. Completien is '

scheduled for mid August.

/N
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locatien for: sonducting ARS lamnches. An agreement between the Navy and

B.  OPERATIONAL SITES AND PACILITIES
- The south Cooke A)r Porocs Bise ares was selected as the

Air Foroce previded for the “Air Force -to make soil borings for the. ARS complex
- in the: south Gooke area if the borings would not interfere with either present
-or projécted Navy plans for that area. Action was tiken immediately to have

the architect-engineer proceed with the soil borings. °

e

A.  SuT or yums
Appended separately.

B. 'OTHER SIGNIFICANT ITEMS OF INTERRST
_—'_—-_-—_..___

" le Formation of an Air Force Bicastronautiecs Division at
Inglewood, California, was directed on 23 lpril. The Bioastronautios .
m.viaionmlfmotionuaubmunoonnltmtmdnnmgrauprorm
biomedical activity in « In conjunctien with Lockheed, Bioastronautics
Division prepared a work statement dated 1 May which will result in a
~contract to produce five Biosatellite Recovery Capsules (BRC) for ARS
vehicles. These BRC will permit the launch, orbit, and recovery of animal
subjects. The animals will suffer no irreversible biological damege, , .
Collection of biologieal and environmental data such as texperature,
humidity, ‘pressures, acceleration, cosmic radiation, wightlessness,
psychological responses, etc., will be assured. Mice, rats, and small
primates will be used. The first launch of four mice is programmed for

January 1959, | |
| 2. During May the Qualitative Personnel Requiremsnts Information

(QPRI) progran for ARS progressed satisfactorily. 4 list of assumptions were
formlated, approved, and forwarded to IMSD for inclusion in a QPRI report

)

dus en 30 Juns, Coordination, review, and_appronlofmraportforppb-

lication will be accomplished during the first week in June. .This report will

be time-phased for an operational date ef early 1961 for the Plonser visual
and Picneer Ferret subsystems. The northeast and northwest operational
tracking and. acquisition stations will be operated by military personnel

by 1961,
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INFO FOR: . . RS L
CINeSAC' OFYUTT AYB mmsn | LTI

MMMSR&H-:mm-OOL-A. E. mmém-mmzucm-‘col.m
INFO FOR: mm-wmen-mp-mn - MAJOR EROWN

INFO FOR: CINCSAC - D/T - COL SMITH |
mmunsmsm;cnonaommxmmcummon9m'ss
cawsmmnmmoamorsxmcmmmucxmﬁnﬂmvsun.'
mxsncnmxsmmmmmmcnsn 27 AND IV - 27 AND IV - 28 OF THE 15
MARGH 1958 AFBMD ADVANCED RECONNAISSANCE SYSTEM (W8 1171) DEVELOPMENT

PIAN, 1IN THE PROPOSED SAC WS 117L PRELIMINARY OPERATIONAL PLAN -

SACOP 5-58, APRIL 1958 THIS SAME PACTLITY IS PROPOSED TO_RE LOCATED AT
'OFFUTT AFB NEERASKA (REFERENCE PAR 14F (3) ON PAGE 2). IV.CRDER THar
THE DEVELOPMENT PLAN SCHEDULE BE MAINTAINED THIS/FACILITY MUST B2
STARTED IN DESIGN VERY SOON, ACCORDINGLY, ITS SITING MUST EE ACCOMPLISHED

| _ vITHOUT m.u. _ BEQUEST DECISION O arFUTT Locmm.or THIS
'_':;5rAcn.In AS morosm N saeor s-ss m mmmn. o j'_i_. S

ye .-l
-
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w8 117L

& User inputs of bpcraﬁoml criteria are needed as a
design of technical fxcilities. Emmediate examples are the
launchers and data &cquisition station at Cooke,

b. The using agency should act for the Air Force in
rights for joint use of Tongue Point with the Coast Guard.
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United States Air Foroe
Post Office Box 262
| - Inglewood, California




AS
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8 July 1958

WRAPON SYSTEM 1171 PROGRAM STATUS REPORT
. Quarter Ending 30 June 1958
RCS AP-IDD-A2

FOREWORD

—————

Thds report sumarises the progress made in the Advanced
%muM-mpudnm‘mmlmw
une . |
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NEAFON STBTEN 1371, prognay STATUS REPGRY

For Quarter Ending 30 June 1958
I. - BRIEP OF peocapsg
- _Development of the THOR-boosted advanced
Yehicle scheduled for lawnch fron li:_.:,.!‘cr:
schedule, " System 1natalhti.on du:lgn xllestoneg
directiveg for THOR-boosted

ne was . roobtainthcmuoondu-y
vehicle was rede rornghtorwizht.A
for the main aottholﬁuhichtomunq-.

“ewye C N .
‘,.. e
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WEAFON SYSTEM 117L PROGR;: gul'l?s grom
For Quarter une ’
-

3. The first ATLAS-boosted flight test of the ARS8 is scheduled
for June 1959 from the Air Force Missile Test Center (AFMIC), Florida. After

objective of the Tedirected program. Ten lawmnches have besn scheduled for
this program, muntmghtuplmdforlom'nﬁ. 411 launches
will be made from Cooke Air Foros Base, with the objectives of achieving a -
Polar orbit at 160 to 225 statute miles altitude, depending on payload and
mission objective, ' o .




“ pa

6. Formatien or an Air Forcs Biocastronautics Division at

Inglewood, California, was direcied on 23 April. The Bioastronautics
Division will function as a subsystam consultant and liaison grouwp for

. 8. 411 five of the contemplated biosatellste flights will be
launched south from Cooke Air Force Base. With the ground stations
for the primary flight objectives of- the program, it would be impractical

9« Studies have been conducted to establish the feasibility of
"drag only® re-entry trajectory. using ablation techniques to protect the
basic structurs and conten » Preliminary calculations bpve shown that this
method is feasible for re-entry. After re-antry is completad, the

WDPC-58-21
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‘*has'been’ formlated ahdl1s being
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218 cACEthdy? oV Eystenl RIMAMIY Baw besn underwvay;n Thet 1T

system reliabilily-anilyais’includés’MiRbility diodels: for thetayatanrosa

' and’ for’ edch®of the Fubsysteiit' >Reliability Alloeations have>besn buuE s +

caloulated for’ each'of’ the” subsystéins S iy Mforuation® I8 bhing freparéd
for distributien in a"tachnicil report.f> I'saifenction’ réporting prooedtre
“revibwedy Loy ode ¢ IS ani of bebbs

GoaF evuegeny R0 aeiaes slolvidey ad) o dvemiegbln veried timzeg Llv

12, The first meeting of the ARS Weapon System Phasiiy Group’
was held in May. Briefings were presented on the background and status of
the -over-all system, the:various nbgfu;f‘indi the content of ths ARS
preliminary’ Opsrational Plani'‘ A Comkfiilcations’ and: Klectronics Sub.’ .
committee was established.  This subconic ttes ‘wis- directed to investigate
problems concerning frequsncy allocations'to’ the ARS' program,’ system-. i :
requirements dictating the extrems bandwidth in the ground point-to-point

- commnication system,-and- am‘oo-nniationand ohctr_onicl problon wh:lch

ooi:ldhavoburingiponﬂulpsl:mm‘

13. The enginesring analysis report for the Program III -
Pioneer Reconnaissance satellite has been completed and will be published
by the I.oqkpspd Aircraft Corporation as a formal engineering report.

B. SATELLIYE AIRFRAME _

le To obtain Program IIA objectives of geophysical and:
biomedical research data, the ARS vehicle was redssigned for lightext
weight. ARS wehicle and THOR-interface problems (such as booster Pay='
load abilities, allowable loadings, separation dynamics, guidance and
eontmcl.s were mainly resolved., Extensive performance studies were
conducted and nominal trajectories were calculated. Small scale (1/15)

"wind tunnel tests were completed with an ARS/THOR configuration and design

for a substantial balance of the instrumentation required for the ITA
program was accomplished, e a—

’ . 2 Design of a facility checkout vehicle, formerly identified
as propulsion test vehicle assembly #3, was-completed, ‘ Structural design
was completed: fer flight test wehicles M-r- f:l'vn-‘lﬂnj ugh- ten, and

: mtalhtion design is well underway.

3+ A decision to change the fuel used for the main engines

of the ARS vehicls from JPL/IRFNA to UDMH, ‘a higher energy fuel, permits
use of larger payloads’ in'the ARS wehicley - i"3. *i Vi1 mowm. § . ven -
R R P LS R SR T AR e e Fgaoryring L ad

;0 k. Theidecision’ to cliange to UDMH fusl early im Progras-ITA-

 flights necessitated soms redesign of tlie-vehiole: indtjropellant ‘tanks, -

in addition to changes in the rockst._engins- 1tself. i Changes-inoclude> ain:
lengthened and modified forward ~body for the vehicle; and a redesigned
E tanks)- ahd" rearrarigement: of

e . o e - J4!
A capsule’undsr’ deve R 47
rl Y ensd FoRl mowh peian o
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It bas:besn, determined;that a; single:belium;Poom,extension wonld insure
propes; yehicle asrodynamio. stabilization, st the, lower;, prbital;altitudes,
o pHOWpYer,. ort. con

_ assused forearly Progran. 1TA {1ights. . Howsyer,, e neering effort. conts
" op; the tuin~boon: extension, ycﬁé_#aéma%m.m#r;inmwm the. 7.
. added to the aft of the vehicle,for,yeriical:stabilisation,: Thess,additions

Sunetional reliability: of this.me
will permit better alignment of the nh:l.clj"a center of pressure and center
dg?."‘-tl’ Dol weand Sadwls e W tamw et odT L

Q2

A]

fe o -

om0 Lot WD W LR Unmisad #LEW S0 B00T gvasl il el ey
il i 5o Problems previcusly,encountered;in; the, welding of.magnesium
thorium’alloys used for structure. and.skin are being eliminated as experience -
- is gained, : The elimination of.these problems removes. ons.of the possible’
delaying factors in the flight schedule..-., - . . . .. . .V
R BRI S T PR AP Sy e L LIS |
..~ 6. Four-segmented stesl tanks were. completed, and will be used .
as back-up for the aluminum tanks planned for: flight test uss. Three of :
these tanks failed when subjected to pressure tests. The fourth was modifisd
and successfully passed pressure tests, but is slightly heavier than the :

7. With the cooperation of the Sandia Centrifuge Section,
inertial loading tests were performed on the first spun aluminum flight tank
and one ssgmented steel tank. Both passed the tests successfully. The

. aluminum tank, completed on 2l Msy, was pressure tested to 85 psi and then
flown to Sandia., Exceptional cooperation was received from the Atomic. ,
Energy Comuission and Sandia on these tests. : : .

8. A welding machine for assembling spun aluwinum tanks was
received by Lockheed, and training in its use is underway. Efforts are .
being made 10 reduce the number of mmnufacturing processes involved in pro-
ducing the aluminum tanks. One result of these efforts is the elimination
of the chem-mill process.

: 9. An early test on the helium regulator used _aor pressurising
propellant tanks indicated a technical problem area. However,. tests.on a
second helium regulator produced by Robert-Shaw Fulton Companx were satise

factory. Failure on the early test was attributed to faulty. test procedure
and metal chips found in the regulator assembly.

10, Despite. the introduction of- accelerated schedules and. ;..
changes in Program IIA objectives.from. recovery of visual reconnaissance
to the geophysical and biomedical programs, the airframe subsystem main-
tained satisfactory desigm progress onProgram I throughout the quarterly
reporting period, ;An.exploded:view of. the ARS wvehicle mockup and. the; ATLAS
adapter is shown in Figure 1.: Ak 0 AL . 0 oe. L a2t s, ibbe ¢ £

it s e v LDIn Lt o of
Q.. . SATELLITS PROPULSION SYBTRM, ... . . 7 .

R I At R ¥ ST L
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, G ladit asy omdtbe naerd e sl 25 : ol wilogla.

paz 1w Lei, Ther two, ARS, pockst, engines. delivered by, Bell, Aircrats %ﬂz
the first quarter of 1958 'w’.‘r;.‘;;u'i@od,”% Santa Crus %&% 8e of the. .
Lockheed Missile Systems Division. The first ground x
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the prototype system. The first f. g was cut off by the ground safety
squipent baSaaséoof®asgensiitor Nakb-out dus’ to°Tanly- in
rosduies.>! Thel bedohd wis® ¥hotdsstulsand was shut. Aowi by, %ol

--12 seconds”duration’alsd wad*succesafhl; - Héwever; Dimp inlet’pressures wers

greater than specified; and thé’ canse®is Being investigatid:i  Analysis of -
data from thess firings is still in progress, FPreliminary results indicate
that objéctives were obtaified. .The' gimbal-mounted enginé: is shown in

Figure 2, The static firing test stands and the instrumentation blockhouse

at ‘the-Santa Crui-Test'Base’are ‘showi 1A'Fifire 3y ¢ 4 - S
. 2. Twenty<t#o' significant projuilsion test assembly (PTA) oold-

flow tests were performed to date at the Santa Cruz Test Base., Testing

revealed no difficulty with suction pressure during the starting transients.

- 1t was found that helium line pressure drops were higher than the calculated

design figure and additional test instrumentation was installed to destermine
the canse of this discrepaicy, _ ‘ .

- - 3¢ To increase ‘Satellite~vehicls rocket-engine performance,
an unsymmetrical di-methyl hydraszine/inhibited red fuming nitric acid’
(UDME/IRFNA) propellant combination will be imtroduced early in the ¥light
test program to replace the JR-L/IRFNA combingtion planned for use in the
initial THOR-boosted ARS flights., The first UDMH engine, a modified JP-}
engine, has been tested. A satisfactory run of 17 seconds has been

Wml.t.d.
D.  AVIILIARY POWER BUBSTSTEM

‘1. The design of the ‘awciliary powsr subsystem (APS) for the
first ARS flight vehicle has besn complated and all drawings have besn |
relsased, An analysis of ths electrical load requirements has been -

completed; Because of the number of battsry units to be carrisd In Fligt 1,

‘the severly limited total 1ife of ths"APS is estimated at 20 hours.  The

total Flight 1 battery cspacity is limited to two silver peroxids zinc’

- battéries (Iype II) for 4 total weight of 52 phids, - Thé total installad

auxiliary power subsystem weight for Flight'l fa 12l pounds, -

o 20> Detailed integraticif’designs weie started for the , .
installation of both SNAP I’ and SMAF IT- subsystems f0r nuclear auxiliary
‘power). into: the: ARS vehicly,’ Diisigli! skithhes G e equlpsant bess'wers
forwarded to- subsshirastors -for*eobrdinatioir of the’ 1hitial installatisn
concept of the auxiliary power unit equipment. Detsiled shield designs for
both the SNAP I and SHAP II auxiliary power units also were initiated in

11connsotion’ with this detailed integratidii’pidgraiii?: Development of ground-
support equipment requirements and start procedures for the SNAP I ‘program

e L% raecom
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’5& 8T 1ﬂ9)"3':e' Jhe:use,of - solar powerifor

L8 Loedc0ny i =.99 ngidered, for, Program ITAs flights,ssBesign
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0 - ' 1. vy procnrount gla.n for—tht Prodnction' of 2 l:l.gh-l;-mightz all-
ﬂ) inertial guidance systes for the ARS vehicle has. been completed. The
_guidance system is being developed by the Magsachusetts. Institute of Tech-
nology to g'uida the. ARS. vehicle into orbit and to stabilise its ‘position
.with refersnce to the earth while in orbit. The plan calls for the-first
- ,tost flight of the _production system using an ATLAS boostor nr]y in 1961,

. ...,,:-; N

4.0 7 2, Arrangements have been eo-plmd to pmud. the inftial-
AL units of the esaential guidance and control hardware for the ARS/THOR
éo—r/ﬁ' combination.. The equipment. will includo both thc-plannod and ﬂn 'back-up

imrbial rotoroneo packags. . o S
" P SATRILT'® RECONMATSSANGE [EVICES =~ . |
. VISUAL mun.ussucn

l. Activity in the interim visual rooonna:l.ssanco progran, the
J original objective of Program IIA, m tern:l.na.tod. L .

Y

2. A significant milestons was met with the succossful

: domonstnt:[on, on schedule, of the breadboard model of. the.Pioneer Visual
raconm:l.sunoo snbmten at the Eastman Kodak Goqmv. ‘The model -included

- airborne equ:l.pmnt and ‘equipment for rooording data at;tha ground .station,

" The airborno portion consisted of the .camera, ﬂp,,,_pmqqssor, ands:the read-
out_ scaming moohanism oporating in sor:l.ea. -The, ground portion: was a. v’
sopmh unst with a complete readout device scanning ‘simulated photognpkw

'which was dicplvod on tha ground reconstruction. dpv:l.on T Lo

.. 3¢ The experimental modsl of,the 36-inch focal length lens
- and oomutor for. testing. were dclivu:qd An. Maygtor the: Baatman: Kodak o :
Corpgnw This lens is planned for;the. advanced -visualzpro, o! . Prolime:
:uury tuta ind;lcato that doqign nqu:lg:omuta 0£,100: Lines/m: resolution:

m ... —a S oadbrs l,!.'.: R (o ‘r-tI,J- sy Yo TOE L

gRFmm: o At e EI GRUB bAm T OTAWS afd ngs
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| EIROYRONTO EECOMNATHQANGE . .. ... . . i
1. During June, the Sovist radar eatalogue was revised to

include the latest inputs from. the intelligence commmity. 1 study on
" Soviet block telemetry was completed.. The,study ingerporates -a tabulation
. of ourrently available characteristios of Soviet. telemeiry aystems.: .. . .

"2, S1gnitioumt progsess, vas sade by the Aisberse Tustrummmte

ths interim Pionser and Pioneer Ferret equipment programs. Major sub-

» nboratory, the eleotronic recemnaissance subsystem centrastor, on both -

. assenblies were designed and design oriteria on the interim Pioneer sub-
. system were completed. - . __

l. The first successful msasurements of infrared radiation
from intercontinental ballistic missiles wei'e made from B-§7 aircraft durirg
the flight of ATLAS 15A. These msasurements were the first in a series to
dotonimhwanl@!appomtoautomu-bominfnudamdnmg'
the power and altitude stages of the missile trajectory. The infrared
scamingm‘hniaboingduimdtouuonlynmingotmmm
attack as well as other data.

' 2. Efforts to obtain infrared radiation measuremsnts, halted
temporarily by the emergency grounding of all B-47 airoraft, were resumed
late in June. The program provides for measuring radiation from all ICHMs
% be launched at the Air Force Missile Test Center. Additional detailed
information is being acquired from a similar msasuremsnt program which has
already produced very successful results. This information indicates that
infrared radiation from ICEMs may be much greater than proviously estimated.
Data from one ATIAS flight and one VANGUARD £1ight indicated that
equipment was saturated with infrared radiation at a rangs ef 600 miles.

3. The series of high-altitude balloon fligits planned for
obtdninghfrmd—ponraomdnmhhﬁo 2.7 miqrom region has
bunpnmadhﬂymhhd,mdaﬁmluporthnbounbdttd. Prepar-
ations are underway for making additional flights to take measuremsits in

 possible detectors for use in the ARS infrared subsystem, measurememts Lave
bomoomhhdonlzm‘rndhdsﬂphidoum.wwmm
Corporation of Amsrics.and 12 lead sulphide cells luppl:l.odby Infrared '

.,



telemstry and beacon in a vehicle with nose-down attitude were completed.

- Exit antennas were reduced in weight and 'voltage breakdown tests wers

conducted on d:l._frertnt antennas,

: 2, Modifications of the SCR MOD II radars progressed rapidly.
The sequence programmer breadboard for Program II, the Pioneer Visual
recomaissance program, was completed and preliminary testing was started.
A slippage of approximately six weeks resulted from changes in the command
telemetry ranging system; however, no diffioculty is anticipated in getting
back en scheduls. Ground command equipment is rapidly approaching the pre-
prototype stage. Satisfactory progress continues in the area of the wide
band data link, A pre-prototype ground UHF receiver has been completed and
tested. The use of printed circul try technigues has resulted in considerable
progress in development of the data link antenna switch. Computations were
conducted to obtain data for predicting orbital paths of the vehicle in
anticipation of the ground tracking operation, and for commanding initial
call-down of the biosatellite recovery capsule operation. A report on the
“Preliminary Estimates of Reliability on the Ground-Spaced Communication
Systen" has been published.

3¢ Requirements for tracking and acquisition sites necessary
for obtaining data from the THOR-boosted ARS vehicle launchings from Cooke
Air Force Base have been established. A total of five tracking and
acquisition stations will be required. One station will be provided at
Cooks, and a down-range tracking station will be located in the vicinity
of Oxnard, California. One of the remaining three stations will be located
in Hawaii, and two will be in Alaska. One Alaska station will be in the
Anchorage area; the other will be in the Sitka area.

b, Radio frequency allocations for data transuission have
been granted for the THOR and ATLAS-boosted ARS programs.

H. DATA PROGESSING SUBSYSTEM
et ——————

: A contract with The Ramo-Wooldridge Corporatioh provides for the
design and implementation of the intelligence data handling subsystem
(Subsystem I). Major subcontracts were negotiated by R-W in this period

requiremsnts; Systems Laboratories Corporation for geodetic calculations
and applications; and Flanning Research Corporation for application of their
intelligence parameter work, ,

e QUALITATIVE PERSONNEL ﬂ IREMENTS INFORMATION

The Qualitative Personnel R.Quiramnts Information (QPRI)
program for ARS progressed satisfactorily. The initial QPRI Conference
fo_r the program was held at Palo Adlto, California, on 3 June 1958. A QPRI

Treport was publiah-dvdx; 30 June by the
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concerned primarily with satellits requirements which can be defined at v
this time. A complete QPRI report will be distributed about 1 Jamary 1959,

J. PACILITIES AT ..

1. The south Cooke Air Force Base area was selected as the
optimum location for conducting ARS launches. Air Staff approval was
obtained to site two launchers and a blockhouse for the ARS program in that
area, subject to conformance with the Navy master plan. Kaval authorities
at Point Mugu agreed to site the facility as presented by the Air Porce,
Launch facility design criteria were reviewed in June. ‘

2. Design criteria for the ATLAS-booster launch complex at
Cooks Air Force Base have been submitted. Architect-engineer contract
award is scheduled for sarly in July 1958. An archi tect-engineer contract
for design of the missile assexbly building will be awarded in July,
Modification of existing buildings to provide an interim assembly facility
started on 3 June and is scheduled for completion in mid-August 1958,
Construction of launch stands and blockhouses for the THOR~booster launch
complex at Cooke progressed on scheduls. Modification of existing
buildings for an interim missile assembly facility began in Juns. Mod-
ifications to assembly building E at the Air Force Missile Test Center,
Florida, are scheduled for completion in September 1958.

3¢ Construction drawings and specifications for an interim
tracking and telemstry station at Cooke have been completed. Construction
will be completed by 15 August and equipment will bé installed by 1 November.
Design of the entire station has been initiated and is scheduled for
completion in September 1958, v

L. Design criteria for the ARS intelligence interpretation
and dissemination facility were completed and made avatlable for review
during June. This facility will serve as the program control center, as
the collection center for all reconnaissance data obtained from the data
acquisition stations, and as the training center. Constryction is
scheduled to start in December 1958. The facility is expected to be ready
for use by the need date, March 1960. The location for the Central
Intelligence Center is unresolved,

_ 5. The site survey team recommendsd Fort Stevens, Oregon, for
the site of the northwest United States tracking and data acquisition
station. Electronic surveys indicated the suitability of the area for ARS
operations. Site Selection Board approval was obtained and recommendations
for the area have been approved by Headquarters, USAF. Design criteria for
this station is being reviewsd and a contract for architect-engineer
services for the design will be awarded early in July. -

6. Electronic surveys of proposed locations for the northeast
U. 8. tracking and data acquisition site were completed on 31 May. At the
meeting of the Site Selection Board on 9 June Sampson Air Force Base, New
York, was selected as the first choice for the northeast site. Permission

WDPC-58-21
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to survey Sampson Air Force Base was denied, howsver, and an elsctronic
survey team was directed to make additional surveys of possible sites.

It was decided to electronically survey the Veterans Administration
property at Togus, Maine, and the New Boston Range, New Hampshire, as
possible locations. The Board is scheduled to meet again on 7 July to
decide upon a firm site. Ottumm, Iowa, and Fort Crowder, Missouri, were
selected for possible use as the Central U. S. tracking and data acquisition
station. These surveys will start on 7 July.

7. Construction drawings and specifications have been completed
and released for construction of the interim tracking and data acquisition
station at Kasna Point on the Island of Oshu, Hawaii. A construction
contract was awarded in May. Beneficial occupancy date is 15 August, and
installation of equipment will begin at that time. The need date is
Noveaber 1958. Design of the complete station will be completed by
1 September. Access road construction is complete, Need date for the
complste station is 1 October 1959.

8. An existing aircraft control and warning station at Cape

| Chiniak, Kodiak Island, Alaska will be used as an auxiliary test tracking

station. This arrangement will eliminate the need for construction of new
facilities in that area.

9. A construction contract for the auxiliary test tracking
station at Annstte Island, Alaska, will be awarded in July. Completiod is
scheduled for mid-August., Need date for this facility is 1 November 1958,

10, A facility to house laboratory equipment and instrumentation
for analysis of technical information will be built at Wright-Patterson Air
Force Base, Criteria for the facility, which will be needed by March 1960,
has been developed, :

WDPC-58-21
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Program I
Program IIA
Progrq II
Program III
Program IV
Program V
Program VI
Program VII
Program VIII
PROPULSION
Boostor

ADVANGED RECONMAISSANCE SYSTEM
GLOSSARY

ATLAS-boosted Enginsering Prototype Test

Engineering Test and Biomedical Program
Pioneer Visual Reconnaissanoce Program

- Pioneer Electronic Reconnaissance Program

Advanced Visual Beconnaissance Program
Advanced Elsctronic Reconnaissance Program
Visual Surveillancs Program

Infrared Surveillance Progru |

Electronic Surveillance Program

Am and THOR Missiles

XIR81-Be~3  15,150-1b thrust engine; pump-fed;
‘ . 263 1b sec/lb vacuum specific impulse;
JP=lj/IRFNA . _

XRBl-Be-5  15,150-1b thrust engime; pump-fed;
277 1b sec/1b vacuum specific impulse;
UDMI/ TRFNA '




(1Z-85-0daM) . .
- : , *9TOIYSA 943
303 syquwl pyOv pue [en3 pIissu A1ewdlaayds ‘parwvasui-up (g) uoyIces aeidepe SYILV (D)

sxowvx juswmdinbe 33w pus pawaxoy yIta LpoqpIH (g) deo 9sou I7qEYOWIIP YITA Pu0d IsON (V)
$Ie9x 03 Wwoaz woxy Sujmoys 193depe SYILV pur dnyoow FIOIYSA T/II-SM 94yl JO MeTA pepoydxy °1 @an8ji

Riaualil G




(wnrc;sa-zl )




(12-85-0daM)

‘oseqg 363 3n1) wIuwg ‘uoyslalqg swelsis
STFISTR PRIYAO0T Y3 ¥ ISNOYYD0Tq UOFITIUIUNIISUT puw spuwis 3Isa3 Buyaly o¥3Iwas °¢ 2an8yz




(N

~£S

Figure 4. Visual recomnaissance payload mockup.
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MEMORANDUM FOR THE RECORD

/)'aﬂ""" SUBJECT: Operational Planning for WS-117L

rv,”“':" In a meeting attended by General Schriever,. General Ritland,

o 5‘ Colonel Terhune, Colonel Sheppard, Colonel Evans, Celonel Oder,

2 7 °” and Lt Colonel Boatman, 1000 hours, 2 July 1958, the following actions
were directed: :

;Q a. A letter will be sent to AFCGM which will furhish an AFBMD
;V ANS5  as that published by Hq USAF except that if will generalize on the defi-

'Jﬁ Hg USAF version. The letter will advise that AFBMD is developing
po - a Data Utilization Plan (DUP) for the R&D flights of WS-117L which will
,4‘/ be submitted no later than the next revision of the WS-117L Development
P hno :

b. A team under WDT will be formed without delay to evolve the
UP. The DUP will be responsive to the AFBMD POC, particularly

' D
-WZ. paragraph III B 1,
D‘)"V ) c. The DUP will be submitted as the Operational Annex to the
0 next WS-117L Development Plan Submission,

d. SAC will be held responsible for submitting and supporting
their hardware and facilities Tequirements for operational use of WS-117L
and coordinating these requirements with AFBMD, The problem of es-
tablishing a schedule for such operations will be between CINCSAC and
Hq USAF. The manner by which SAC's requirements will be programmed

(AFBMD Development Plan vs normal SAC channels) will be determined

after these requirements have been reviewed, '

)

‘ e, The team referred to under Paragraph b, above, will also :
i velop a National Operational Concept for WS-117L, This Concept will .

, H,y be more broad and inclusive than the

21N fact it is under Preparation will be ¢

S K 4rFLR)
Jop3% o7 7
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DOWNGRADED. AT 3 YEAR INTERVALS: Co
DECLASSIFIED AFTER 12 YEARS. 3

DOD DIR 5200.10

- 15 JUL 1958 ]

SUBJECT:  (UNCIASSIFIED) Prelininary Operational Concept W3 127 4
TO: Chief of Stafr :
ATTN; As v Guided Missiles |

3 Asoistant Chief of Staff fop

Washington 25, p, ¢, e 3

1. The inclosed Preliminary Operaticaal Conc t (POC) for

A r
W3 117L prepared by this Diviaion g forvarded toregoxé- cog- ’
ﬁgﬁt;;n; Waile ::.oeely sinilar to the POC for W3 117L pub~ i
H uses £ '
eched by 5 usar, 1t use less restrictive description of the f

/T~

g
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g
|
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g

WS 117L Development Plan.

1 Incl; o SlGNED
3 Cye(1,2 & 3) |
?"‘s;cmf";)“geu"‘ 7 o Lmmaw .

- NDISR 58-35&’@“” . .. Brig. Gen, USAF

a v, e, L .
Bunanb i EL RPN SR S e

Gad #ultilith Masters - - Vice Commander
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R3S to spaco aoveroigntx

th. I.uthl orpuution and operational* conecpt. aho:}ld not. aqhnau the

o uum-; *plications but should be svolved 1n terms of & system operated

vwhere scientists are

. [ 4
- gathering data, but only as the result of a major U.8, Navy effort, assisted

: by the Alr Porce, In turn, operution by the Air Foreo 1: dictated by virtue
of the mogt experience and greatest e-pubmty in this fiela, I_h Atr ?o::co
| hla an estadblished production and RaD base, enormous invut-nu in the required
tut and test support ncmue. and the trained persomal,

It 1s recommended tat the Atr force create a ®rvice organisation which

M’ noxibuiti"for ﬂlhﬂ u. 8. Positions on Space ”" :ibw'
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AIR FORCE BALLISTIC MISSIIE DIVISION

v HEADQUARTERS
AIR RESEARCH AND IEVELOPMENT COMMAND
United States Air Porce
Post Office Box 262
» California

WDFC 8 August 1958

WEAPON SYSTEM 117L PROGRAM STATUS

For Month Ending 31 July 1958
= RCS DD-SD(M) 2}:2:"

The SENTRY Program has progressed satisfactorily and is on
BMdula. )
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WEAFON STSTEM 1171 PROGRAM STATUS REPORT
For Month Ending 31 July 1958
RCS ID-8D(N)

Construction is proceeding as planned on the tracking and telemstry
stations at Cooke Air Force Base, California; Kaena Point, Oashu, Hawaii;
and Annette Island, Alaska. Initial occupancy at these sites is scheduled

for 15 August.

. [}
Fort Stevens Tongue Point Oregon, has been approved as the Northwest
tracking site, Re::omndationa l’nve beez,a made to use a bombing range near
Grenier Air Force Base, New Hampshire, for the Northeast site and the
deactivated Naval Air Station at Ottumea, Iowa, for the Central sits,
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WEAPON SYSTEM 117L PROGRAM STATUS REPORT
For Month Ending 31 & 1958
RC8 DD-SD(M) 2
1I, TOPICAL SUMMARY
A.  FLIGH? TRST PROGRAM |
ectives for Program ITA flights (see

Glossary) hav:el.bef]nigttcrt:;;:bia follows:
| | Orbit Altitude '

t No, (Statute Milss) Flight Ob]ocul.yu

1 225 Engineering Tests

2 190 | Engineering Tests
34 ' s Biomedical Experiments

5-7-9 24o Engineering Tests
6-8-10 10 Blomedical Experiments

2+ The detailed test plan for the first SENTRY flight vehicle
is being prepared, Flight test objectives for Program I (see Glossary)
have been published, System test objectives for Program II are being .
developed. ..

3. The first THOR-boosted flight test vehicle entered the
modification and checkout division of Lockheed Misaile Systems Division on
1k July. This was S days later than scheduled; however, the modification
and checkout schedule has been stepped-up to allow shipment of the vehicle
to the Santa Crus, California test base on 27 August as originally plemned.

B, SATELLTTE AIRFRAME SUBSYSTEM
1. Fingl design of the firat two flight SENTRY vehicles has
been completed.

2. The completion of the f1ight test objectives plan for
Program IIA, noted above, permits equipment installation design to proceed

on the remaining SENTRY/THOR vehicles,

3. In the propenanttankpmgram, the spun aluminum tanks
wore successfully pressure tested, They were then installed. in propulsion
test vehicle assemblies #1 and #2.and in f1ight test ‘'vehicles #1 and #2.
See Pigures 1 through 6, o

3
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C.  SATELLIT® PROPUISTON SYSTEM
Thscnzinastormghiustnhichalmzmm - : +

unwwmmutuwommmmmmvm. One
of these engines has successfully undorgone‘ five hot firings since delivery,

D. AUXILTARY POWER SUBSYSTEM
M

3. Development of the SENTRY/ATIAS primary battery package is
now completed, and qualification testing has begun,

k. Plans for the SENTRY/ATIAS solar battery tests in Program I
are proceeding satisfacto . . ' T e

E.  BIOMEDICAL SUBSYSTEM
_———— _
1. During July a contract was let for groumd support animal
vans to support the biomedical tests planned in Program ITA,

2. Plans were completed for the bio-packagy assesbly for
SENTRY flights #3 and #;. hrgorbio—packgformllaninlsmphmcd
for SENTRY flights ,IB,:ndﬂOonwhichtlnongineuumgahigherenargy
available, : ’

& Ralph M, Parsons Company has been selected as
architect-engineer for design of the Cooke Air Force Base launch
Welton Béckst and Associates have been selected for design of the assembly

S b. Formal approval has beer glven for siting the SENTRY
launch facility in the Point Arguello portion of the Pacific Missile Test
Range located southofcoohnr!'oroeBase. -

-CONFIDENTIAL
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f. The deactivated Naval Air Station at Ottumwa, Iowa,
has been recommended by the 8ite Selection Board a8 the site for the
Central development and operational traclking station, Approval will be

3. Commmnications and Logistic Support A

a. The adnd.nistrative and data coninmj.cations systen
interconnecting the seven SENTRY R&D sites is being installed by commercial
communication contractors, .

Ce At present, all commnication and logistic support
schedules are in consonance with the SENTRY flight test scheduls,

5 ) WDPC-58-2}




P

‘a. OPERATIORS AND PLANS

- is expected
Iockheed Missile Systems Division with operational conoepts to assist them
in

preparing qualitative personnel requiremsnts information (QPRI). The
Wmusiatﬂusmtauomco-mdindotomm‘mdﬁom
tions,-

6 WDPC-58-2)4
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Program I
Program IIA
Program II.
Program III
Program IV
Program v
Program VI
Program VII
Program VIII
PROPULSION '
Booster

. . -
%,

ADVANCED RECONNAISSANCE SYSTEM
GLOSSARY |

ATLAS-boosted Engineering Pratotypq Test

hg:l.noonng Test and Biomedical Progran

Pioneer Visual Reconnaissance Progran

Pioneer Electronic Rscemmaissance Progran
Advanced Visual Reconnaissance Progran

Advanced Elsctronic lhconm:lsnnoo Program

Visual Surveillance Program

Infrared Surveillance Program

Electronic mu Program .

ATIAS and THOR Missiles

XIRBl-Be-3  15,150-lb thrust engine pump-Led;
. 265 1b seo/1b vacuum ap:ci.tic impulse;
JP-ly/TRFNA :

XAB1-Be-5  15,150-1b thrust engins; pump-fed
v '27"’1 1b sec/1d vacuum sp:d.f:l.c :Ll;n,:lae;
UDME/IRFNA

I



Figure 1.

~in Figures 1 through 6.

Propellant tank installation, matin
ment of vehicle airframe section
The spur aluminun fuel tank is shown here
lation in the aft-hHody sectiun
(WDLPC=-58-24)
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g of mid-body; s ections aund align.-
8 of the Sentry Vehicle are depicted
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Figure 2. Installation of the
section of the Sent
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Stacking of forward iixid
aft-body section.
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Prior to mating with the
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Figure 4. Mating of the forvéard mid

~body sections with the aft-body section.
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Aligning vehicle airframe sections.
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AIR FORCE BALLISTIC MISSILE DIVISION

AIR RESEARCH AND DEVELOPMENT COMMAND
United States Air Force
~ Post Office Box 262
Inglewood, California

WDPC i 8 September 1958

WEAPON SYSTEM 117L PROGRAM STATUS REPORT
For Month Ending 31 August 1958
RCS DD-SD(M) 242

FOREWORD

- This 1s the fifth report to ARPA on the activities in the
Weapon System 117L program. The report summarizes program progress
during the month of August and will be consolidated with July and
September information for inclusion in a formal quarterly report as
of 30 September. -

The SENTRY program has progressed satisfactorily and is on
schedule.




ADVANCED RECONMAISSANCE SYSTEM

Program I ATLAS-boosted Engineering Prototype Tast
Program IIA Engineering Test and Biomedical Program
Program Il Pioneer Visual Recomnaissance Program
Program IIT  Pioneer Electronic Reconnaissance Program
Program IV Advanced Visual lcconniauncq Program

2y

Program V Advapéc‘d tloctronie Reconnaissance Program
Program VI = Visual Surveillance Program |
Program VII  Infrared Surveillance Program

Program VIII Electronic Surveillance Program

PROPULSION ,
Booster ATLAS and THOR Missiles
ARS XLRS1-Be-3 15,150-1b thrust engipe; pump-fed;
263 1b sec/1b vacuum specific impulse;
JP-4/IRFRA —a

XLR81-Be-5 . 15,150-1b thrust enging; * pump- fed;
277 1b sec/1b vacuum specific impulse;
UDMH/IRFRA _

WDPC-58-27
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- WEAPON SYSTEM 1171 PROGRAM STATUS X
For Month Ending 31 August 1958
RCS DD-30(0) 242

1. BRIEF OF PROGRESS

Taking advantage of increased rocket thrust, design criteria for the -
ATLAS-boosted SENTRY vehicle were altered to increase the total vehicle
weight from 9,300 Pounds to 11,600 pounds and the on-orbit weight from

- approximately 3,500 pounds to approximately 5,000 pounds.

Preliminary flight rating tests of two XLR81-Be-3 engines were
Successfully completed.

Ten hot firings were accomplished at the Santa Cruz r.-t Base using

XLR81-Be-3 engine serial #,

All componants of the guidance and £flight control subsystem for
RY flight vehicle #1 have been received by Lockheed and are under-
going acceptance and checkout tests.

. The present configuration of the airborne film processor ouccuﬁ!uuy
completed o 24-day continwous life test. Initia] tests of additiomal
visual reconnaissance subsystem components were successful.

Detailed plans have been established for recovery of the biomedical

package. Biomedical experiments have been scheduled for THOR/SENTRY
flights #3, 4, 6, 8 and 10.

- Initial installation of launch and blockhouse equipment at Cooke
Air FPorce Base began in August. A detailed schedule for SENTRY activities

 Interim tracking and telemstry facilities are beneficially occupied
at Cooke Afr Force Base, California; Kaena Poiat, Oahu, Hawaii; Annette
Island, Alasks; and Kodiak Tsland, Alesks . -

WDPC- 58-27
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II. TOPICAL SIMMARY

A, FLIGHT TEST PROGRAN

1. Preliminary flight rating tests
two XLR81-Be-3 engines. The tests, conducted at

beginning in June, wers successful .
engines Were disassembled for review

2. The detailed schedule
operations at the THOR/SENTRY launch c

of 18 August. A facility-checkeut SENTRY wvehi,

(PFRT) were completed on .
the Bell Afrcraft Corporation

After test completion, these PFRT
by contractor and Afr Force personnel.

for equipment installation and
omplex at Cooke Air Porce Base,

lation checkout prior to the arrival of the first SENTRY flight vehicle.

B. SATELLITE AIRFRAME SUBSYSTEM
et AT SUDSTSTEM

1. During August, design criteris for the ATLAS-boosted

SENIRY vehicle were altered to

increase the tota

1 vehicle weight and the

on-orbit weight. Increases in ATLAS hooster performance above that antici-
pated, together with increased performence of the SENTRY vehicle resulting
from change to unsymmetrical di-methyl hydrazine (UDMR) a5 o fuel, allow
an increase in the gross weight of the SENTRY vehicle from 9,300 pounds to
11,600 pounds. The allowable increase in the §ross weight of the SENTRY
the on-orbit wveight from approximately

»000 pounds. ATLAS boosters to be used for
the SENTRY are being strengthened to carry these

vehicle permits an increase of
3,500 pounds to approximately 5

THOR-boosted f£1

ight test wehicle

higher loads.
s #1 and 2 are undergoing

: 2.
modification and checkout at the Lockheed Missile System Division. See

Figures 1 through 8. The Prope

removed and a new set was insta

llant tanks in £1
lled. This insta

ight test' vehicle #1 were

replacing the aluminum bellows with a steel bellows possessing better

vibration characteristics.

C.  SATELLITE PROPULSION SuRSYSTEM

bot firings were accomplished at

Ten
using XLRS1-Be-3 engine serial
In the one unsuccessful firing,
resulted in premature shutdown.
Cold flow testing of the XLRS]-
with sixteen Propulsion test as
month.

#5. Nine of the
flameout in the

Be-3 engine confi

the Santa Cruz Test Bage \
hot firings were successful. ' ™

ameout is being investigated.
guration is nearing completion

sembly cold flow tests performed during the

WDPC- 58-27
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D, GUIDANCE AND FLIGHT COMTROL SUBSYSTEM

1. All components of the guidance and flight control subsystem
for SENTRY flight wehicle #1 bave been received by Lockheed and are under-

.§oing acceptance and checkout tests. No major discrepancies ‘have been found.

2. A number of components for SENTRY flight vehicle #2 have
also been received and are undergoing tests. Among these is en attitude
damping unit which will be used to control the satellite attitude in orbit.
Attitude damping will not be used on flight vehicle #1. :

3. A typical ATLAS/SENTRY ascent, illustrating the functions
of the guidance and control subsystem, is shown in Fgure 9.

E.  VISUAL RECOMMAISSAMCE SUBSYSTEM
VISUAL RECOMNAISSANCE SUBSYSTEM

1. The present configuration of the airborne film processorxr
has successfully completed a 24-day continuous life test at the Eastman
Kodak Company. This design is presently planned for the first visual
flights. It is a Pre-soaked web processor type which carries a monobath
developer solution on the web material. The web is brought into contact
vith the exposed film and Processing takes place while the two are in contact.
The processor does not Tequire solution storage tanks, valves, or plumbing
and gives promise of being a highly reliable item. During the 24-da}
unattended test, photographic quality was maintained at an acceptable level.

2. The first model of the high-speed 35 mm pProcessor for the
ground station has been delivered and is being readied for testing.
A development model of the file readout equipment built by the Columbias
Broadcasting System for Eastman Kodak is undergoing tests at the Eastman
Kodak y. Initial tests of thage equipments have been successful;
however, considerable equipment "debugging” is nacessary. A simulated
air photo mosaic of the SENTRY visual reconnaissance system using a six-
inch focal length lens is shown in Figure 10.

F. BIGMEDICAL SUBSYSTEM

1. Detailed plans have been established for recovery of the ﬁ.eo
biomedical capsule. The recovery phase will operate in the following

manner. On the seventeenth Pass over Alaska, a ground signal to the

satellite programmer will command the satellite (oxbiting in a borizomtal
nose-first attitude) to pitch down on the eighteenth pass. The biomedical
recovery capsule is then separated from the SENTRY satellite. A set of
two spin rockets is fired and the biowedical recovery package is spun at
approximately 60 rpm for stabilization. The retro-rocket is then fired.
After the retro-rocket is fired, a set of two additiomal spin rockets is

WDPC-58-27




2:«6‘/

reentry into the atmosphere, the biomedical capsule is protected by
ablative material. At Spproximately 50,000 feet a radar reflective
parachute is opened. The remeinder of the ablative material is Jettisoned
and chaff is released. A radio beacon of greater than 30-mile rangs and -
& flashing light, visible for 10 miles during the day and 50 miles at
night, 1s turned on. Lockheed RC-121 (Comstellation) radar aireraft track
the descending package and guide Pairchild C-119 aircraft to the recovery
point. Recovery is made by the C-119 at or below approximately 10,000
feat by means of a cable loop with hooks which snag the parachute canopy,
after which a winch will draw the collapsed parachute and cepsule into

the aircraft. In the event that air recovery is not successful, surface
vessels will provide backup for water recovery.

2. An over-all Técovery program test plan has been prapared. e
Tests will be performed with weights simulating the Tecovery capsule.
Radar reflective parachutes and chaff will be tracked by the radar of the
RC-121 aircraft. Rull scale air and water recovery tests will be conducted
with the simulated capsule carrying flashing lights and radio beacons.
Biomedical experiments have been established for THOR/SENTRY flights #3,
4, 6, 8, and 10. . o

¢

G. GEOPHYSICAL ENVIROMMENT
R

The Air Porce Cambridge Research Center (ARDC) is performing
geophysical enviromment subsystem investigations for the SENTRY satellite,
utilizing rockets to test instrumentation to be flown in the early wehicles,
and at the same time, obtaining geophysical and environmental design criteria
for .SENTRY. To date, eight Aercbee and two Nike-Cajun Yockets instrumsnted
by the Geophysics Research Directorate of the cﬁrtdgo_ Research Cmter)have
been launched at the Air Force Missile Development Cents?, New Mexico.

In addition to proving out instrumentation techniques for SENTRY, information
on the intensity of solar ultra-violet radiation and spatial density of
micrometeorite particles was obtained. All this information is important

in establishing SENTRY enviroumental design criteria.

" R, FACILITIES AND SITES

1. Launch Facilities ' | ' \

, 8. Final designs of the launch complex and the missile
assembly building at Cooke Air Force Base are underwvay. Completion of the
plans and specifications is scheduled for 31 October. The contract
construction award will be made in December. , ’ .

WDPC- 58-27
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b. Construction of the launch stand for the first SEETRY |
THOR-boosted firing at Cooke Air Force Base has been completed. Bquipping
of the facility is underway. ‘ . ' :

c. Modification of the launch stand for the low latitude 7

test firings of the SENTRY from the Air Force Missile Test Center (AMNIC),

Florida, started during August.

d. Firm requirements for modification of Assembly Building
"E" at AMMIC have been established and design has been started.

2. Tracking, controI, .Telemetry and Data Acquisition Facilities

4. Locations of tracking and contrel stations for THOR/
SENTRY flights are shown in Figure 11.

. b. Imterim tracking and telemetry facilities at Cooke
Air Force Base are now ready for beneficial occupancy. Although no actual
equipping has started, equipment is being moved from the factories to the
site at the present time. Design of the permanent test tracking facility
is complete except for the data acquisition and processing building.
Review of Preliminary plans for the data acquisition and processing building
is underway. ’ : .

[ ]
¢. Interim tracking and telemetry facilities at Kaena

Point, Oahu Island, Hawaii, are now beneficially occupied and equipping

has started. Plans and specifications have been released for construction
of the permanent tracking station.

d. Tracking and telemetry facilities at Annette Island, v
Alaska, and at Cape Chiniak, Kodiak Island, Alaska, are now beneficially
occupied. ;

e. The Air Force Ballistic Missiles Committee has formdlly
approved the selection of New Boston Bombing Range, Grenier Air Porce Base,
New Hampshire, as the site of the Northeast tracking and data acquisition
station. Final design of this facility will start about 20 October.

f. Design of the Northwest tracking and data acquisition
station at Fort Stevens, Tongue Point, Oregon, has started and is progressing
satisfactorily. : ,

8. The recommendation of the site selection boaxrd to use
the deactivated Naval Air Station at Ottumma, Iowa, as the location of the
Central tracking and data acquisition station was referred to Headquarters

USAF for approval.

WBPC-58-27
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Commander, Air Research & Development Command
Commander-in-Chief, Strategic Afr Command
Commander, Air Training Command
Commander, Continental Air Defense Command
Commander, Air Force Missile Test Center
Commander, Air Force Cambridge Research Center
Commander, Rome Air Development Center
Cosmander, Wright Aixr Development Center
Commander, San Bernardino Air Materiel Area
Commander, Sacramento Air Materiel Area
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 MEMORANDIE{ FOR JELER:L LORIE - 1? SEP 1958
SUBJZCT: - Chunges in ¥8~117L Schedules
1. I om oware that General Powor bas sent a request to the
Chiel of Stull coutalniny propoced operationzal dates for WS-l .
based upon RXD schedules pubidsted oy :F3D in the Advanced '
Rec?zmaissa:xce Systea (WS-117L) Davcelop.est Flan, dated 15 March
1983,

ch 120, a bulret éeiling of $21% M was

2. Bubzsguent to Nareh ’
cctablished for thz Wo-ilTL progran durdng FY 1959, Tis fund-
limitation haus rocossitaced Qo carczllation of fliz:ts and
repro ranaly; of othcw zeIoszny WO 60 thet tho carliest date
1sts i fer the swparvision of JAC could

on uliich operationz) &
. be accouplichsc 43 oope iy Hovesher 1951. Zais date estimate
iz Bazed upeu a tnndative seolren et yet svbmitted. At this time
the continuiiy efiners triv cmolled to this reprogramuing problen
frdicaies that evan <ie Lovedoe 1501 date is infirm end may well ,

04, e e o S SRR T
Slip farthoer fnioc the fupeoe.

3. Ve expuot o il
shout the end of Sipisaly
Cperatiornal portion of this wes developmant plom mist be drawn P
with eporatichul pro,semm dubes rrojerly in step with ReD capabilities.
Tiis belrng the cass I gepsnct (sab rome SACITKE ectior may be

Saecestexy Ln conagenion with Jeseral Power's lotter which proposes
4 prorem uoh now within o-r 3l ecapebilities. .. ¢

-

-~ .

ORIGINAL SIGNED:
, B. A. SCHRIEVER
B. A SCHREVER
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WDISR ' 26 Bep 1958
SUBJECT: (U) Release of WS 117L Information to Foreign Natiocnals

 70: Assistant Chief of Staff, Intelligence

Beadquarters, USAF
Washington 25, D. C.

1. References:

&. Headquarters USAF letter to the Air Force Ballistic
Missile Division, "Change of Visitor Control Procedures and W8 107A,

- WS 117L and W8 315A Projects™, dated 29 July 1958; and lst Indorse--

ment to Hq USAP dated 8 August 1958.

b. Hq USAF message AFCIN L67hl to AFPR, Lockheed Aircraft
Corporation, dated 11 August 1958. .

2. The correspondence listed above relates to approval by AFCIN
of visits to WS 117L contractors by Poreign Nationals. The first
instance concerns Massachusetts Institute of Technology; the second,
Lockheed Aircraft Corporation. In each case, the Air Force Ballistic,
Missile Division questioned the visit authorization because of the
unusual sensitivity of some aspects of WS 117L.

3. These two examples may indieate a misunderstanding on our
part. Although WS 117L is not explicitly covered in the APF-DOMI 1956,
ve have assumed that a very restrictive interpretation would be sppro-
priate and would be in keeping with the present security measures for
the program. We assume that the problems raised in comdection with
the releasibility of classified information pertaining to Space Weapons
vill make necessary a revision of the AP-DCMI to include specific
Policy on this subject. In the meantime, we would sppreciate your
guidance on the release of WS 117L information to Foreign Natiooals.

FOR THE COMMANDER:

(signed)

. J. L. HAMILYON
Colonel, USAF .
Executive Officer

DOWNGRADED AT 12 Y.
INTERVALS; NOV AUTOMATICALL.
CECLASSIFIED. DOD DIR 5200.10
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AIR FORCE BALLYISTIC MISSILE DIVISION
HEADQUARTXRS

United States ALY Force
Post Office Box 262
Inglewood, Californis

WOPCR 8 October 1958
WEAPON SYSTEM 1171 PROGRAM STATUS REPORT
Quarter Ending 30 September 1958
RCS DD-SD (M) 242
FOREWORD
This report

summariges the Progress made
tem program during the period 1 July through
30 September 1958,

WDPC.-53-30




PROGRAMS
Program I ATLAS-boosted Engineering Prototype Test
Program IIA Engineering Test and Biomedical rro.rﬁ
Program II Pioneer Visual Reconnaissance Program
Program III Pioneer llcctrﬁnic Reconnaissance Program
Program IV- Advanced Visual Reconnaissance Program
Program Vv Advanced Electronic Reconnaissance Progranm
Program VI Visual Sutveil.lancc Program
Program VII . Infrared Surveillance Program
Program VIII Electronic Surveillance Program
PROPULSION
| Booster ATLAS and THOR Missiles
ARS XLRS1-Be-3 15,150-1b thrust engine; pump-fed;
263 1b sec/1d vacuum specific impulse;
JP-4/IRFRA A
XLR81-Be-S 15,150-1b thrust engine! pump-fed;

277 1b sec/1b vacuum specific impulse;
UDMH/IRFNA

D
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WEAPON SYSTEM 117L PROGRAM STATUS REPORT
~ Quarter Ending 30 September 1958
RCS DD-SD(M) 242

1. BRIEF OF PROGRESS

Pinal design of the first two SENTRY/THOR flight test vehicles is
complete, and equipment installation design is underway on the others.
Preparations for launch of SENTRY/THOR #1 from Vandenberg (previously
Cooke) Air Force Base are underway, with launch scheduled for 6 December.
The first flight test vehicle has been delivered by Lockheed to the Santa
Cruz test base where it will undergo hot firings in October before its
shipment to Vandenberg..

SENTRY/ATLAS design criteria has been altered to increase total veh-
icle weight and on-orbit weight, A change in the type fuel to be used in
SENTRY/ATLAS has resulted in performance increase allowing a gross weight
increase from 9,300 to 11 2600 pounds and an on-orbit weight increase from
approximately 3,500 to approximately 5,000 pounds. }

All SENTRY/THOR XLR81-Be-3 engines have been completed, acceptance
tested, and delivered to the Lockheed Missile Systems Division by Bell *
Aircraft Corporation. Propulsion systems scheduled for the first two
SENTRY/THOR flight test vehicles underwent hot firings at Lockheed, and
engine gerial #4 was subjected to ten hot firings at the Santa Cruz test
base (Figure 1). Cold flow testing of this engine configuration is nearing
completion.

A prototype unsymmetrical di-methyl hydrazine | (UDMH) .engine under-

“went two full firings with performance within specifications, resulting

in final assembly and delivery of the first UDMH engine to -Lockheed.

All subsystem development proceeded as scheduled. All éomponents
of the auxiliary power subsystem for SENTRY/THOR #1 were received and
acceptance tested by Lockheed. Some pProblems have been experienced in
the 2000 cycle and 400 cycle static inverters. A 400-cycle rotary inverter
will be used in SENTRY/THOR #1. Lockheed also received and tested all
components of the guidance and control sybsystem for SENTRY/THOR #1 and a

wment for the biomedical program is on schedule. The Air Force School of
Aviation Medicine ig acting as consultant to Lockheed on biomedical aspects
of capsule design and will supply and train test animals for this progran.
Detailed plans were established for reentry from orbit and recovery of the
biomedical package; an air recovery test program is underwvay.

WPC-58-30
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~ number of cowmponents of this subsystem for SENTRY/THOR #2. Equipment develop-
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Air Perce Base, Califernia; Naval Air Missile Test Center, Point Mugu,
Califernia; Kasna Point, Oahu, Hawai{; Annette Island, Alaska; and Kodiak
Island, Alaska. Design of the Morthwest tracking and data acquisition
station is scheduled for completion in October; -the architect-engineer
‘for design of the Northeast statfon was selacted in September.  Siting
of the Central station at the former Naval Air Station, Ottuwa, Iowa,

Was approved,

WPC-~58-30
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II. TOPICAL SUMMARY

A.  FLIGHT TEST PmoGRAM

' 1. Progress on the SENTRY flight test program during the
quarterly period 1 July through 30 September included determination of
flight test objectives for all SENTRY/THOR flights,

2. A detailed test plan for the first SENTRY flight was
prepared. Minor rescheduling has changed the launch date to 6 December,
twvo weeks later than originally planned. The overall SENTRY program will
not be affected.

: 3. Modification and checkout operations on the first THOR-
boosted flight test vehicles were completed at Lockheed Migsile Systems
Division during September. The vehicle was shipped from the Lockheed

4. Installation of launch and blockhouse equipment began the
week of 18 August in accordance with the schedule established for equip-

B. SATELLITE AIRFRAME SUBSYSTEM
SAIELLITE AIRFRAME SUBSYSTEM

1. Pinal design of the first two SENTRY/THOR flight vehicles
was completed, and equipment installation design was underway on the re-
maining vehicles. SENTRY/THORs #1 and #2 underwent modification and check-
out at the Lockheed Missile Systems Division, where the spun aluminum tanks
were replaced in SENTRY/THOR #1. The installation included a fix on the
. oxidizer feed 1line to correct failure of a vibration absorbing bellows
under extended vibration tests. The aluminum bellows was replaced with a
steel bellows Possessing better vibration characteristics. SENTRY/THOR #1
completed modification and checkout operations in September; SENTRY/THOR #2
checkout is still underwvay. (Figures 2, 3, and 4)

2. Design criteria for ATLAS-boosted SENTRY vehicles was
altered to increase the total vehicle weight and on-orbit weight. Increases
in ATLAS booster performance above that anticipated and increased performance
of the SENTRY vehicle resulting from use of unsymmetrical di-methyl hydrazine
(UDMH) as a fuel allowed an increase in the gross weight of the SENTRY vehicle
from 9,300 to 11,600 pounds. The allowable increase in the gross weight of
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mately 3,500 to 5,000 pounds. ATLAS boosters to be used with SENTRY vehicles
are being strengthened to carry these higher loads.

3. Early in the Planning of the SENTRY program, a decision was
made to fabricate two propulsion test vehicle assemblies (PTVA) to provide

& test vehicle backup. The soundness of this decision was demonstrated

during September, vhen two failures occurred in PTVA units, The first
failure involved the explosion of & high pressure helium sphere on the third
hot firing of the unit. This sphere was constructed of laminated fiberglas

Previously been subjected to two hot-firing cycles without incident.
Fiberglas spheres were used as an interim measure pending completion of
titanium spheres which will be uged on the final vehicles, Damage resulting
from the explosion was minor, and the PTVA was repaired for resumption of
the PTVA test Program. The second failure occurred in the second PTVA on
19 September when an explosion and burning of the engine damaged the unit
beyond repair, Only minor damage was sustained by the test stand and repairs
are underway. An evaluation of cauge for the failure has not been completed.
Another vehfcle ig being assembled using spare components. :

C. SATELLITE PROPULS ION SYSTEM
= LR RLO 0N SYSTEM

1, Preliminary f£1ight rating tests on two XLR81-Be-3 engineh
were successfully completed by the Bell Aircraft Corporation. Following
the tests, the engines were disassembled for review by contractor and Air
Force personnel.

2. Hot firy
Missile Systems Division by the Bell Aircraft Corporation for installation
in SENTRY/THORs #] and #2, : .

' 3. Ten hot firings were accomplished at the Santg Cruz test
base using XLR81-Be-3 engine serial $#4, Nipe of the hot firings were success-
ful; in the one unsuccessful firing, flameout in the 8a&8 generator during
start caused prematyre shutdown, : '

4. Cold flow testing of the XLR81-Be-3 engine configuration
neared completion.

were completed on the firse UDMH £1ight engine and the engine was delivered
‘to the Lockheed Migsile Systems Divisfon., - --— —_—

——
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6. All XLRS1-Be-3 engines to be used in the SENTRY/THOR
Program have been completed, acceptance tested, and delivered to Lockheed
by the Bell Atircraft Corporation. Performance of all engines was well
wvithin specification requirements.

D. AUXTLIARY POWER SUBSYSTEM

1. All components for the auxiliary power subsystem of the
first SENTRY/THOR £light vehicle have been delivered to Lockheed and sub-
Jected to acceptance testing. Some difficulty has been experienced with
the 2000-cycle and 400-cycle static inverters. A 400-cycle rotary inverter
has been installed in SENTRY/THOR #1,

. 2. Plans for SENTRY/ATLAS solar battery tests in coannection
with the ATLAS-boosted engineering prototype testing program are proceeding
satisfactorily. ,

E. GUIDANCE AND CONTROL SUBSYSTEM
M
1. All aspects of the guidance and control subsystem for the

. THOR-boosted SENTRY program are on schedule. PFigure S depicts a typical

launch-to-orbit of the SENTRY vehicle. Figure 6 outlines the typical
ground trace of the satellite when launched on an183 degree orbit. ¢

2. All components of the guidance and flight control sub-
system for SENTRY/THOR #1, and a number of components for SENTRY/THOR #2,
were received by Lockheed and subjected to acceptance and checkout testing.
An attitude dasping unit for controlling the satellite in orbit will be
used for the first time on SENTRY/THOR #2.

F. SATELLITR COMMUNICATIONS SUBSYSTEM

Deliveries of major items of equipment for the communications
subsystem are on schedule. Equipment is being delivered to teélemetry sites
and tracking and acquisition stations. Shakedown tests of the downrange
telemetry ship to be used in the lawnch program at Vandenberg Air Force
Base are scheduled for October. A 60-word-per-minute teletype commmica-
tions check of the ground communications system is also scheduled for
October, _

G. BIOMEDICAL RRCOVERY PROGRAM

1. All biomedical equipment development is on schedule. A @0,
mockup of the biomedical recovery capsule has been completed (Figure 7);
the first biomedical recovery capsule is scheduled for delivery by General
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tober. The Air Force School of Aviation Medicine is

acting as technical consultant to the Lockheed Aircraft Corporation on

all bicmedical

aspects of the capsule design and will supply and train

test animals to be used in the program.

2,

An air recovery test program is underway, and detafiled ey

Plans have been established for recovery of the biomedical packags.

Figure § is an

artist’s conception of the biemedical recovery system which

will operate in the following manner. On the seventeenth pass over Alaska,

‘& ground signal to the satellite programmer will command the satellite

(orbiting in a horizontal nose-first attitude) to pitch down on the eigh-

teenth pass.
SENTRY satelli

The biomedical Tecovery capsule is then separated from the
te. A set of two spin rockets is fired and the biomedical

recovery package is spun at approximately 60 rpm for stabilization. The
retro-rocket is then fired. After the retro-rocket is fired, a set of

two additional
and the biomed

spin rockets is fired to counteract the original rotation,
ical recovery capsule {s peruitted to right itself asro-

dynamically. The retro-rocket and spin rockets are Jettisoned simultan-
esously after burnout. During reentry into the atmosphere, the biomedical

capsule i{s pro
& radar reflec
material is je

tected by sblative material. At approximately 50,000 feet
tive parachute is opened. The remainder of the ablative
ttisoned and chaff {s released. A radio beacon of greater

than 50-mile range and a flashing 1ight, visible for 10 miles during the
day and 50 miles at night, are turned on. Lockheed RC-121 (Constellation)

radar aircraft

track the descemding package and guide Pairchild C-119

aircraft to the recovery point. Recovery is made by the C-119 at or below

approximately
the parachute

" and capsule in

10,000 feet by means of a cable loop with hooks which snag
canopy, after which a winch will draw the collapsed parachute
to the aircraft. In the event that air recovery is not

successful, surface vessels will provide backup for water Xecovery,

with the simul

t. PFull scale air and water recovery tests will be conducted
ated capsule carrying flashing lights and radio beacons,

Biomedical experiments have been established for SENTRY/THOR flights #3, 4,

7, 10, and 14,

H. GEOPHYSICAL ENVIRONMENT

~ The Alr Force Cambridge Research Center (ARDG) 1is performing
geophysical environment subsystem investigations for the SENTIRY satellite
to test instrumentation to be fiown in early vehicles and to obtain geo-
physical and environmental design criteria for SENTRY.
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I, FACILITIRS AND SITES
1. Launch Pacilities

¥inal design of the SENTRY/ATLAS lawnch complex at ‘
Vandenberg Air Force Base is progressing. A slight delay in completion
of the design will result from changes in facility design criterta.
Design completion is now scheduled for 15 November instead of 1 November.

2, Assembly Building

- An in-progress review of final construction plans for the
guided missile assembly building was held early in September. Submittal
of completed plans and specifications incorporating all review changes
is scheduled for 7 November,

3. [ZIracking, Control Telemetry and Data Acquisition Pacilities

' 8. Iaterim tracking and telemetry facilities at Vanden-
berg Air Force Base were beneficially occupied. Completion of design of _
the permanent test tracking facility was delayed owing to a change of criteria
affecting the data &cquisition and processing building. It is planned to
contract for the entire station, less the data acquisition and processiag
building, and to contract separately for that structure,

b. Interim tracking and telemetry facilities were bene-

ficially occupied at the Naval Air Missile Test Center, Point Mugu, Califor-
nia. ,

¢. Interim tracking and telemetry facilities at Kaena Point,
Oahu Island, Hawaii, were beneficially occupied and equipping was undervay.
The contract to complete the tracking station was avarded dyring September.

d. Design of the Northwest tracking and date acquisition
station at Port Stevens, Tongue Point, Oregon, progressed satisfactorily.
Completion is scheduled for 20 October. ,

e. Tracking and telemetry facilities ‘nt Annette Island,
Alaska, and at Cape Chiniak, Xodiak Island, Alaska, are beneficially
occupied,

f. The New Boston Bombing Rangs, Grenier Air Force Base,
Nev Hampshire, wvas spproved as the Northeast tracking and data acquisition
station. The architect-engineer for design of this station was selected
in September. Design will be accomplished by site and climatic adaptation
of the Northwest tracking and data acquisition station plan.

WOPC-58-30
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8. The former Naval Air Station at Ottumwa, Iowa, was
approved as the site of the Central tracking and data acquisition statioen.

h. Because of icccnt: changes in the weights of .certain
radars to be utilized st all tracking and data acquisition stations, rede-
sign of their supporting structures will be necessary.

" J. OPERATIONS AMD PLANS

- During September briefings outlining program objectives and
funding requirements for the SENTRY program for fiscal years 1959 and 1960
were presented to representatives from the Strategic Air Command, the Air
Research and Development Command, the USAF Ballistic Missiles Committee,
and the Advanced Research Projects Agency.
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bit trajectory of the SENTRY vehicle. .
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SENTIRY PROGRAM STATUS REPORT
Month Ending 31 October 1958
RCS DD-SD(H)_ 242

2/

This report Summarizes the progress made in the SENTRY Program
during the month of October 1958, »

B. A, SCHRIEVER

Major General, USAF
Commander

1 WDPGR-58-3
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PROGRAMS
Program I
Program IIA
Program II
Progr;- III
Program 1V
Prqgtu- \4
Program VI
Program VII
Program VII

PROPULSION
Booster

ARS8

ATLAS-boosted Engineering Prototype Test
Engineering Test and Biomedical Program
Pioneer Vigual Reconnaissance Program
Pioneer Electronic Reconnaissance Progr-
Advanced Visual Reconnaissance Progras |
Advanced Blectrohic Reconnaissance Program
Visual Surveillance Program

Infrared Surveillance Program

Electronic Surveillance Program

ATLAS and THOR Missiles

XLR81-Be-3 15,150-1b thrust engine; pump-fed;
263 1b sec/1b vacuum specific impulse;
JP-4/IRPNA " |

XLR81-Be-S 15,150-1b thrust engide; pump-fed;

277 1b sec/1b vacuum specific impulgse;
unsymsetrical di-methyl hydrazine (UDMR) ;
1nh1btgcd red fuming nitrie acid (IRMNA)

2 WBPCR-58-3




SENTRY PROGRAM STATUS REPORT
Month Ending 31 October 1958
RCS DD-8000) 242

The first flight test velicle has successfully completed flighe
readiness testing at the 8anta Crus Test Base. The successful 20 second
bot firing test took Place on 28 October, with all vehicle cemponents
including satellite telemetry in operatien. After completion of the
testing the vehicle was shipped to the Vandenberg Air Force Bage launch
site on 31 October,

The THOR booster for the first seatry flight has been completely
modified and checked out. It is in the missile assembly buildiag at

Checkont and acceptance of ground support equipment is Proceeding
on schedule at Vandenberg Air Porce Base. A facilities checkout J
vehicle was utilized for checkout of ground support equipment prior
to arrival of the first flight article. : :

Flight test vehicles #3 and #4 are being modified in design as a

result of experience gained during systems checkout of flight test »
vehicles #1 and #2. '

-Radar complexes in unfriendly areas of the world are being plotted
for use with the Farret Subsystem.

: The dcﬁlop-mt model of the Visual Reconnaissance Subsystem 1s
scheduled for delivery in November,

Installation and checkout of oqn:lpnﬁt at the Annette Island
and Chiniak, Alaska, satellite tracking and data 1ink stations is
slightly behind schedule. However, the stations are expectsd to be
ready for the first SENTRY launch.

The Biowmedical Recovery Progrem coq»omhtl and techniques are

being subjected ‘to studies and tests to pProvide maximunm probability of
capsule recovery,

_CONFIDENTIRE o en-589 :
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2. All vehicle components were in operation, includ
the satellite telemetry Squipment. Test stand fnstrumentation dats
and vehicle telemetry data are being evaluated.

3. The vehicle vas removed from the test stand and
shipped to the launch site at Vandenberg Air Force Base on 31 October.

4. The facilities checkout vehicle, which was shipped to
the Vandenberg launch site in August, was used for the October checkout
and acceptance of launch equipment prior to the arrival of the firge ¢
flight article. Acceptance of systems checkout equipment, ground

Proceeding on schedule.

5. Types of ground support equipment being delivered and
accepted at the launch site are shown in Figure 3.

6. Major efforts were directed toward fnsuring the
delivery of systems checkout equipment for the airframe,- propulsion
and auxiliary power subsystem to Vandenberg. The Principal items of
equipment in thig category, which were completed and delivered, in-
cluded pressurisation and tankage checkout console; propulsion system

B, SATELLITE AYRFRAME SUBSYSTEM
== oA SUBSYSTEM

- 1. THOR 160, the booster for the first SENTRY launch, was
shipped to the Vandenberg launch site on 10 October where it was com-
pletely checked out, modified and readied for mating with the SENTRY
satellite. The missile is presently in the missile assembly building
at Vandenberg undergoing premate checks. The first THOR/SENTRY
satellite will be mated in early November. The THOR/SENTRY 1is scheduled
to be erected, and lsunch stend checkout inftiated, op 10 November. °

\
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2. Propulsion test vehicle assembly #4 bas been added to
the program to replace propulsion test vehicle assembly #2 (PTIVA-2), which
was irreparably damaged during a hot firing. This new vehicle will be
built to the SENTRY/THOR UDMH configuration. Structural drawings for
PIVA-4 have been completed and fabrication is underway.

3. The 'diun of flight test vehicles #3 and #4 1is being
modified as necessary, based on information received from the systems
checkouts of f£light test vehicles #1 and _#2.

4. The program for development of titanium pressurization
spheres for the SENTRY propellant pPressurisation system has been accel-
erated due to failures under pressurization of the present fiber glass
spheres. Since experience in the use of titanium for pressure spheres
is limited, a backup program will provide steel pressure spheres for use
on early SENTRY flights {if necessary.

C. SATELLITE PROPULSION SYSTEM

: 1. A detailed analysis of recorded test data and an exami-
nation of motion pictures has confirmed the cause of the explosion that
destroyed the propulsion test vehicle assembly #2 (PTVA-2) originally
reported in September. Detonation was caused by JP4 fuel, trapped in+
a fuel valve from a previous JP4 firing, entering the combustion chamber
ahead of the UDMH starting slug. An explosive mixture was formed with
the JP46 and the inhibited red fuming nitric acid oxidizer, which
detonated when the UDMH was'in Jected. Review of the pre-run preparation
procedures established the cause as failure to purge the fuel valve
prior to attempting a start. :

2. Preparation of PTVA-1 was accelerated to permit
continuation of the testing program with minimum loss of .time. This
vehicle, damaged from failure of the fiber glass pressurization sphere
(reported in September), was repaired to JP4 eonfiguration and returned
to the Santa Cruz Test Base. One additional PTVA is being constructed

to UDMH configuration.

D. FERRET RECONNAISSANCE SUBSYSTEM

1. Plots of anticipgted radar complexes in the Soviet bloc
are being prepared by Haller, Raymond and Browm, Inc., subcontractor
to Lockheed Aircraft for the Ferret subsystem. The plots will be used
for comparison of the ferret data with known data. The total number
of radars in a complex and the function and type of individual radars
anticipated are being plotted. The frequency and pulse width of each
radar is estimated using this information and the catalogs of known
Russian emitters. .

WDPCR-58-3




2. Equipment for the initial ferret subsystem flight is
in the pre-production design stage. Eanvironmental testing of the
initial structure and electronic components is proceeding satisfactorily.
The concept of operation of the Ferret and Visual ubcylu- is shown
in Figure 5. »

1. The developmental model of the airberne portion of the
Vilul Reconnaissance subsystem is nearing completion and delivery is
expected in November. The electronic readout portion of this equipment
will be breadboard equipment as the developmental model bas not yet
satisfied design requirements.

r. COMMUNICATION SUBSYSTEM

1. Communication subsystem activities were mostly
concerned with installation and checkout of the command and data link
equipment at the satellite tracking and data acquisition stations
(Figure 6). A complete inspection of the Annette Island and Chiniak
Station at Kodiak Island, Alaska, was made in October. Installation
and checkout of the stations are behind schedule. However, progress
made, and the high morale of the crew indicates the stations may be *
ready for the 6 December launch. While the inspection party was at
Annette Island, crews continued installation of outside equipment over
a twenty-four hour period during which eight inches of rain fell.

G. BIOMEDICAL RECOVERY PROGRAM

1. Antenna and receiver equipment installation in the
C-119 capsule recovery aircraft has been delayed due to receiver
shortages. This equipment is designed for homing on the VHF beacon
installed in the Biomedical Capsule. Present planning calls for com-
pletion of all receiver installations by 8 December. All C-119 capsule
recovery aircraft will have receivers installed prior to overseas
departure.

2, The hi.gh G forces resulting from aerial intercept and
pickup of the parachute borne biomedical capsule by the C-119 recovery
aircraft are being minimized., Mutual adjustment of aircraft speed, the
mass of the winch that snags the capsule, and capsule acceleration
resulting from aircraft lock-on are being studied to rodm the forces
exerted by the recovery operation.

3. A study is underway to evaluate the radar target char-
acteristics of one pound of chaff, ejected from the capsule at 50,000
feet. The purpose of the study i.n to increase the radar rc!loctuco of
the capsule and assist in capsule detection by the RC-121 radar ‘tracking
aircraft.
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4. Two parachutes have been designed for slowing the
descent of the biomedical capsules to allow time for radar detectiom,
tracking, and aerial recovery of the capsules. The Mark 1 parachute

.18 14.4 feet in dismeter and will carry a 60 pound payload. It will

be used in the THOR boosted SENTRY biomedical capsule TECOVery program.
The Mark II parachute is 20 feet in diameter, will carry a 120 pound

payload, and is designed for use in the ATLAS boosted SENTRY biomedical

recovery program. Both parashutas are silvered for batter radar
reflectance. Tests of radar detection of the silvered parachutes are
now in progress.

5. Water detection tests have been completed to assist
in recovery of the biomedical capsule in event aerial recevery is not
successful. A VHAF homing beacon and flashing light planned for install-
ation on the capsule were detected at a range sufficient to meet test
objectives. o

H.  PACILITIES AWD SITES
1. Launch Pacilities

Final design of the ATLAS-boosted SENTRY launch complex
at Vandenberg Air Force Base will be delayed because of changes in ¢
facility design criteria. Design completion has been rescheduled from
1 November to 15 November. No program delay will result.

2. Assembly Bailding

Final plans for the guided missile assembly building
at Vandénberg are complete. The project will be advertjised for con-
struction bids after review and approval of plans. Advertising is
schaduled to begin on 7 November. Estimated completion-date is
10 October 1959.

3. Iracking, Comntrol Telemetry, and Data Acquisition

Facilities

) a.. Plans for the permanent station at Vandenberg are
complete and will be released to the construction agency on 1 November.
Completion of construction is estimated for July 1939, ,

.b. Additional comstruction required to complete
interim tracking and telemetry facilities at Kaena Point, Oshu Island,
Hawaii, was started during September and is progressing on schedule.
Construction will be completed in June 1959.




Photo - Confidential - Caption Secret

The first 117L flight test vehicle, shown being erected in
Test Stand #1 at Santa Cruz Test Base, completed a
successful flight readiness firing 28 October. All vehicle
components including satellite telemetry equipment were
in operation during the 20 second hot firing.

.t 11}yl (WDPCR-58-3)




Photo  Unclassified Caption = Gonfidential

Overall view of 117L Test Stand #1, Santa Cruz Test Base.
Following a successful flight readiness ficing of the initixl
117L flight test vehicle, 28 October, the vehicle was
removed from the stand and transported to the :
Vandenberg Air Force Base launch site, 31 October.

: . _— . (WDPCR-SB-”
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3 DEC 1358
wDZW B

Brig Ocneral Donald P. Graul : ,
Corznander . €D :

- Rome Air Development Center DOWNGRADO.[ AuToMAﬂCAL\-Y

Criffies Air Force Base, Few York INTERVALS; N oD DIR 5200.10

} DECLASS‘F‘ED- d

Dear Generel Graul: :

I have recently had the opportunity %o be oriefed on the
status and progrecs of tae WS 117L Subsysten I effort for which your
Intelligence Loboratory is responsible. I want you {to Xnow that I
an very pleaszd with the excellence of the results, the development
\0 epproach and xonaer in waich the project is being pirsued. It was
. ixdecd unfortunate that the briefing data conflieted with your
\? scheduled meeting with General Anderson end preveated your attendance.

I em particularly interested in the advisory cormittee which
Yyour pecple had the foresight to establish. Cericin nationally impor-
tent events concerning the program meke it neeessary to mister this
type of support in back of the over-all WS 1M7L rrogren, froa the
point of rrhcsion usefulness and: ihe speclal recoanaissance and data
processing clements whick mske it possible o exploit this usefulness.

In view of the urgency of this need, I have requested that
Professor Harry Goode bave his commitiee report to me directly for a
linited period of time and that the scope of their deliperations
incluée improved sensor systems and utility ec well as their integra-

icn with the date processing requirements. .

Mcrbers of xy steff have already contacted Mr. Richerd Libby,
Chicf of the Intelligence Laboratory, and he has enthusiasticelly
offcred to have the committee and hig staff respond in every way that
vill best serve the over-all intercsts of the Air Force.

' Eindest personal regards,
ORIGRAL SIGHED: .

”;‘ . 8. A STHRIEVER
Copies furniched: : B, A, SCERIEVER
- .. Mr. R. Libby, RADC Major General, USAF .
’Me.:) H. P. Wienberg, WDZWS Comuander o . .
S - & o WDZW 58-61)

" : ) R

‘ .' _ ' '- ',Cy_éot :
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HEADQUARTERS 4
AIR RESEARCH AND DEVELOPMENT COMMAND
' UNITED STATES AIR FORCE
~ Post Office Box 262
Inglewood, Californias

WDPCR 10 December 1958

SUBJECT: SENTRY Program Progress Report‘

for Rovember 1958 DOWNGRADED AT 12 YEAR

A 'NTﬁRVALS NG A. 1GRATC .

0. Director : g g Vol -bALL‘,

Advanced Research Projects Agency DECLASSIFIED. DOD DIR 5200.10
Washington 25, D.C. '

1. This report covers progress in the SENTRY program during the
month of November 1958. Special emphasis has been placed on progress of
the first SERTRY flight, vhich is scheduled for December.

2. STATUS OF FIRST SENTRY FLIGHT
a. LAUNCH DATE

The planned lsunch date for the first SENTRY flight bhs
been rescheduled from 6 December to 20 December. The additionsl time
interval will be utilized for more extensive testing of the mated
SENTRY/THOR. This sdditional testing will improve the probability
of achieving a completely successful first flight.

b. BOOSTER

THOR 160, the booster for the first flight, was mated
with the facility checkout vehicle on 25 November for compatibility tests.
The facility checkout vehicle is a SENTRY flight vehicle configuration
containing all components except guidance. The tests will ‘include fueling
system, umbilical connections, equipment countdown, and crew '
tests. A decision was made to use the facility checkout vehicle instead
oftheﬂ:l.mtutvehiclourmlutmth, to spare the flight
test vehicle from the wear encountered in the tests. After completion

of these tests, in eight to thirteen days, the flight test wehicle will
be mated to the booster.

c. FLIGHT TEST VEHICLE
The first flight test vehicle has been inspected and

checked out. After a successful systems test on 23 November, the vehicle
vas declared ready for flight. L

WOPCR-58-6
Copy of hS Copies ‘

| SO
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4. GROUND SUPPCRT M. ; A ‘ +

: All ground support equipment required for the first flight |
is in place at Vandenberg Air Force Base. Vehicle and lsunch pad eguip-
ment has been inspected, tested, and is resdy for lsunch. Installstion

and test of blockhouse lsunch control and monitoring equipment is virtually
completed and will be ready for the first lsunch. : '

e. TRACKING AND DATA ACQUISITION PACILITIES (SEWFRY/PHOR)

Final installation and testing of eguipment at the Point
Magn and Vandenberg Air Force Base tracking stations is nearly complete.
Tracking tests are underway utilising aircraft equipped with a SENTRY
radio beacon. The Alaskan and Hawaiian stations will have .facilities
necessary for the first flight available by the lsunch date. The ground
commnications link between all tracking stations and the control cemter
at Palo Alto is complete and undergoing checkout tests.

f. OBJECTIVES OF FIRST FLIGHT

The primary objective of the first flight is to demcnstrate
the orbital capability of the SENTRY/FEOR configuration. Inéluded are
tests of the SENTRY vehicle, the THOR booster, the Ground support *
equipment, and the ground environment. For this resson the payload aboard
the first flight will consist of telementry equipment to provide data
concerning vehicle booster performance and envirommental conditions
within the vehicle, rather than a sensory equipment. Primary test
objectives are operational proof of the booster, the ground support
equipment, the SENTRY airframe and adapter, the SEWFRY propulsion system,
the SENTRY auxiliary power unit, guidance and eontrol systems, and

SENTRY telemerry, tracking and command equipment. Secondary test

objectives are to obtain SENTRY internal thermal enviromsent data, to
prove gnidance stabilization of the vehiele on orbit, tests of the
interstation commnicstions network, and determination of the attitude
and serodynsmic integrity of the SENPRY/THOR within the limits of optical
tracking capability. Tertiary objectives are tests of crew proficiency
and ground equipment design from the human engineering point of view.
The flight will also exercise recovery operations facilities through

use of simlated data handling. . '

3.  GENERAL STATUS OF SENTRY PROGRAMS
a. SUBSYSTEM B PROPULSION

- (1) SEWERY f11ght vehicle #2, schednled for flight in
Janmary, successfully leted a 83 second static ﬁri.n;ltm&:uz :
Test Base on 20 November (Figures 1, 2, and 3). This vehicle was .
accepted by the Air Force and shipped to the launch site on 26 November. :

VEeCR-56-6
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(2) It bas been decided to-convert from the JPh

Acmrwratmmtomwmmmmm (uDe)

configursation engine on the third SENTRY flight. The resulting .
Mmehmw:momlm”t_cmnmbm .

: - (3) The preliminary flight rating tests of the UNMH
Qnuaceo-ﬁguhtionmmtutdenlsmmunbomlmd
by 19 Jamuary. mmumbcinguedtorthcmt-. Initial tests

mbemmm.anmmmwmu-mmtommw
workloed at Santa Crus Test Pase.

b. SUBSYSTEM B - VISUAL RECONNAISSANCE
A formal review of contractor progress in development
of Bubsystem E components was held on 13-1% November at Rochester,
New York. nmmumammmum«mam
acceptable rate. The Airberne componets are nov being converted
from treadboard to airborme configuration. The satellite-borme photo
reassembly processor is undergoing test. This componeat auntomatically
develops the exposed film and preperes the imege for transmission to
the ground.
c. SUBSYSTEM G - INFRARED RECONNATSSANCE PROGRAM ,
Retent msurmntl‘utilivzing’high altitide : .. .
balloons, Muumtauwmctrnhndmbememummto

d. SUBSYSTEM L - BIOMEDICAL RECOVERY CAPSULE

(1) TPests to refine and validate C-119 ‘aircraft
vectoring and aerial pickup technigues were completed during November.

(2) Radar detection tests of the biomedical recovery
capsule parachute were successfully completed. The silvered parachute
and associated package can be located by radar at approximately 98
miles range.

e. FLIGRT VEHICLE STATUS

STATUS . or V!HIOLB

Laneh Base ‘ 2

Santa Cruz Test Base 0

Modificatien & Checkout 3 .
Being Assembled 10




o

5
:
|
!
E
E
i

scquisition stations are in defwrred ststus due to non-availability of
funds. : :

(2) The contract for the permsnent tracking and datae

‘acquisition station at Vandenberg Air Force Base is expected to be let

in mid-December. The Hawlii facility is schedmled for completion in June
1959. The plans for the facility at Fort Stevens, Oregon, are complete;
hovever, no contractual action can be taken due to lack of funds from
ARPA. The operational phasing date is im jeopardy due to this delxy.

(3) Design of the tracking and data acquisition station
at New Boston, New Hampshire, is sufficiently advanced to permit site
preparation. However, lack of funding has prevented site preperation
priortodmtotmvintumth«r. As a result, the operational
phasing date is in seriocus doubt. The comstruction seasom in this area
is too short to permit ccmpletion of a facility of this magnitude in ‘one
season. The architect-engineer for the tracking and data scquisition
facility at Ottumwa, Iowva, was selected in November.

Coples furn:
See sttum Distribution list
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Lt Colonel, USBAF

axie:; WS 117L 7ra.nch

Deputy Director/pallistic Missile
Directorate/Procurement & Prodnct;.on
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. SUBJECT: Reqﬁést'for"l‘aéﬁnfcﬂ 'Inﬁli{gohce nead*ontand -
© .. . Proceasing Support for WS 117L Lo

TO' -. . Commanderx ' L . 1:;-: '_.:'_-
- £4¢ Techrical Intelligence Center . Sl

United States Alr Force o
Wright-Faltarson Air Force Base, Ohio

| 1. Referenco is maude to yous lotter of 24 February 1958, o '

sabject as above, ' : SRR
2. Your requirement for a 12, 000 sq. ft. addition to Building -

259 at Wright-Patteroon Air Force Pase haa been included in our BRI

VA Develcpment Plan to support your resyonsibilitios in the WS 117L * P

\ S program. This reguiremcst Lus been identified as $300, 000 of R
Military Comstruction {F'=321j funds in 'Y 59, '

N\ : 3. It ia reguested that your hendquariers preparo the Bppro- :
v priate Forms 161 which shculd his forwarded to this organization, .
N attention: WDIR, as nconasz possible, These will be submitted in e
turn to Headguarters USAF as g Supploment to the Development Flan T

| comstituting your justification for fund allocation purposes,

" 4. Design will be accamplizhed by the Dietrict Engineer in | Lo

- your area through your cognizint Air Force Installations Representative,

Deaiga authority will be fssucd by Headquarters USAF upon their . '

approval of this project, o LT e ey 3

Copy f_‘arniahed: . | ‘0. :
Uiq USAF, Atw AFOlE O L RmAND




