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REMARKS
staff per direction of General CGreer.

¢ DOD directed stufly

1. For your information and for members of your

2. 8ince this report wds made in commection with
relating to incentive contracts
based on reliability, it mey help by pointing out
present pitfalls which lead to & pratfall as far as
legal 1iability on the part of Contractors go.

JOHN R.

[ ORGANEZATION AND LOCATION

Replasss DA AGO
Ml’.'l‘wﬂ.
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DISCOVERER XXVII (322/1110) Incident

1. Pollowing is a chronological sequence of events concerning the CEA, leading
up th the subject incidents

a,

b,

f.

g
h.

1.

13 Apr 61

17 Apr 61

1 May 61

10 May 61

. 29-30 May 61

36May61
2 Jun 61
7 Jun 61
5 Jul 61

10-11 Jul 61

13 Jul 61

14 Jul 61

m, 20 Jul 61

Missile 322 arrived at VAFB.

CEA removed to DAC LAB for c/o.

C/o0 on CEA in LAB in progress.

Pitch network removed for rework.

Pin 17 on P601 found broken. Therefore, an advanced EO

was written changing the pitch rate function to the ME to

Pin 38 on P601 and its receptacle J601 Hole 38 ( EO 2796676 AC).

This plug connects the programmer board to the rest of
the CEA chassis.

LAB checkout of CEA complete (per DAC Procedure 7797779).
CEA removed from can in:RIM for control checks.
CEA re-installed in missile and sealed.

CEA removed from missile on pad ans sent to LAB for
flight trajectory installation and spin motor monitor mods.

Programmer board SN F60030 was replaced by SN F60012

' due to an intermittant relay, a loose roll control pot, and some

chafed wires. Complete checkout of the.CEA was completed
per 7797779.

CEA reinstalled in Missile 322 on pad.

Rate gyro sensing tests with main engine disconnected and
A/S check completed.

R-1, all systems check completed. Rate gyTo sensing. check
was included with the missile disconnected.

2. The-CBA (Flight Controller) has contained within it the timer (tape) and pro-
grammer board. The attitude gyros are also contained within the CEA plug the rest
of the circuitry. Exbeml to the CEA are the rate gyres. The plug and receptacle
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601 are located within the.CEA. The 8mfd condenser which is also suspected is

intexnal to the CEA, but extended to the programmer board. It is connected
across the Plug 601.

3. The.checkout of the.-CEA following the programmer change on 10 Jul was covered by
DAC inspection and the technician performing the checkout. Both indicated that the pitch
circuit to the ME was satisfactory. During this check, an external simultsted rate
voltage is placed on the rate circuitry. The output from the.CEA is comnected to

meters on the checkout console. This voltage is steady and continues to be registered
on the meters until removed.

There is no paper which would indicate. that the P60 plug on the new programmer
was changed to be compatible with the J601 and in the'.CEA chassis nor vice-versa.
Since the programmer board was a standard item it would appear that Pin 17 on P601

went into an empty receptacle on J601 since this wire had been removed to hold 38 on
J601 previously. '

4. Conclusion: It is impossible to state whether the configuration was on Plug 601 at
liftoff, since tests state. that it was and paperwork indicates that it was not.

It is believed by the writer that a techhician probebly made a modification to Plug
601 during checkout and was not covered by paperwork. Since it would have been an
unauthorized modification, there is very little chance that it will ever be admitted.

WILLIAM E. BIBNER
Captain, USAF
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19 FEEEUARY 1960

The follwwing signatures indicate concurrence with the contents contained
herain,

chainan

deiole Systens Section Hq 1d Ofc, VAFR, Calif
Lockhead lﬂsalle Space Division Beoorder
e .




HEADQUARTERS AFBMD FIRLD OFFICE
Vandenberg Alr Force Base, California
‘ ' 29 Petwuary 1960
MISSILE MISHAP INVESTIGATION COMMITTEE REPORT

Discoverer X
AUTHORITY:

In acoordance with the intent of AFBMDIR 11-7, dated 16 Deocember 1958, an
investigating committes was sppointed by the Chief, AFEMD Field Office, Vanden-
berg Air Yorce Base (VAFB), Califormia, t&mmttgmmmmum-p
mmmmr@%mmmmmm@um.—
coverer X (Vehicle Numbers 1054/223). (Bee Attechment A). |
COPEs

This investigeticn wee conducted within the limitetions of the information,
ospabilities, and facilities directly availshble to this committee at Vandenberg

Air Force Base.
FLIGRT HISTORY:

Discoverer X was lsunched from Launch Emplacement 75-3-5 at VAYB at
spproximately 1215 P.8,T., 19 February 1960. Imediately after 1ift-off
oscillstions developed in the pitch plane. The oscillations became more pro-
nounced and the missile began to exceed the prescribed range safety limits.
The Missile Flight Safety Officer commended missile destruction which resulted
in wmissile destruct at spproximately 21,000 fest altitude, 56 ssoonds after
18Pt off. (See Attachwent B). Major pleces wers tracked by redar and cameres
and impacted in the immediate area of the launch operstion and up to 13 miles
south. A detailed description and plotting of pieces is provided in Attach-

ment C,



INVESTIGATION AND ANALYSIS:

1. Exsmination of the post-launch films revealed clearly that the
observed oscillations were about the pitoch axis. Telsmetry records indicated
pitoh program commands were being generated properly. The pitch rate of the
vehidensdeterﬁnedfmtelenetrymmofboﬁthgn:ormmdm
Agena second-stsge. Thor records showed definite evidence of low gain in the
pltch rate circuitry. The values recorded on telsmetry were approximstely
one-tenth of the value which was calculated for the pitch rate from independent
| data sources in either stage of the vehicle. The low gain in the pltch rate
circuitry reduced the damping in this axis to a level which resulted in in~
stabllity after introduction of the normsl disturbances sssocisted with
lsunching, As a result of the sbove evidencs, the investigation was narrowed
to the Cantrol Electronics Assembly of the Thor booster and to suy elements

— exbemﬂtoitthatnayhmecmedthieassublytopertmm.

2. A review of the pltch rate circuitry (See Attschment D) and the
telametry plck-off point resulted in isolation of the sbnormality to one or
'mreofthefouou:lng: |

. a. The pitch rate gyro and asssociated cireunitry.

b. The pitch rate AC amplifier-demodulater.
" c. The shaping network (or summing network). ,
4. 4 condition introduced into the oomtrel circuits by telemetry.

3. The above components of the pitch rate circuit wers recovered from
the wreckage and exsmined within the capabilities at this station. mpakch
rate gyro was checked for contimity when it appeared to have no flourolube
lesks. However the rotor would not spin upon spplication of powers the gyro

2
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was then released to Douglas Aircraft for further examination at othexr locations.
The AC smplifier dewodulator had impact damage to several circuit elememts amd
was also released for further examination after physical inspection. (See
Attachment E). The shaping network components and the resistors between the
gyro and the amplifer-demodulator weve checked and found to be within tolerance.
The recovered "oelenatry peckage was checked as functional by the T0Lth Instru.
mentation Squadron. This commitiec then shipped it to the Test and Activation
Office, Headquarters AFBMD, for test and evaluation.

4. The possibility of the melfunctdon having been caused by conditions
or gvents prior to lauuch, nonadherence to published procedures and documents,
or personnel error were thoroughly investigated by the cc-uittn. No evidence
of any of these factors affecting the cause of the incident was found.

8. The following Douglas Adrcraft Company records were checked and
cross~checked,

(1) Removal cards on Missile 223 and C.R.A. 5211 and all
engineering orders associated with either.

(2) RIM Building and lsunch emplacement checkout procedures
(DAC Drowings 7733825, ¥ Change, dsted 13 August 1959 and 7733616, K Change,
dated 8 Pebruary 1960) and Pz‘-epe.rauo:i of Miagile 223, DA Drawing 7796330,
D Change, datod % February 1960, (See Attaciment ¥),

(3) Inapecﬁon records of tests required and accomplished by
the above procedures and the qualifications of the personnel scoomplishing
same.

b, Examination of the sbove records 'mdicates tha'b Missile 223
experienced an umusually long time period at VAFB prior to launchs

(1) ivrrival at_YAFB - 30 July 1959.
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D sy
{(2) Missile checkout began 26 August 1959.
(3) Finsl CEA gain check - 2 October 1959.
(4) RIM checkout complete - 1l October 1959.
(S) Misaile on Stand ~ 30 November 1959.
(6) MOS of Agena 1054 ~ 9 February 1940.
(7) Lemch ~ 19 February 1960,
¢. The records show a CEA operating time of approximately 29 hours.
However, with additional running time in the electrical laboratory it is
"egtimated that the unit had approximately U0 hours of operating time at this
location. The CEA had been removed and reinstalled four times for incorpore-
tion of changes and checks.
d. Thers was no sviderce of any unusual performance of Ground
Support Equipment which conld have caused this malfunction.

5. A review of all failure reports at VAFB concerning the suspect
elenments in the pitch rate circuitry was conducted using Douglas records for
- Discoverer aad Air Force Records for the WS115A. In addition AMCTSO obtained

.pure statistical information from SBAMA on WS115A failures in the United
Kingdom. Vérbel information indicates a totsl of 16 failures associated with
the rate gyros and the rate gyro assembly :lnﬂw United Kingdom. Only two |
failures of rate gyros have been recorded &t VAFB., 1In addition, the GEAs in
Discoverer IX and X have been forerunners in a program which requires more
modifications to be made st the vendor (RCA) rather than on site by Douglas
persommel. No significant trends in changes or failures were estsblished.

6. 5ince the only electrical interference between the two vehicles is
through the command destruct system, photography waes the primary msans of
determining whether any interference from the upper stage could have
infinenced the course of events.

L
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2. Attachment G lists the significant events noted on the 70sm launch
£ilm. Sequentlally these were.as follows: |

(1) Dmmediately after lift-off, at orbital stage umbilical
ejection, a smell amount of acid fomes was noted issuing from the ground half~”
of the acid fill point. This wes a normel ocourrence. —

(2) Although not noted on Attachment G, a nolq projectile was
next noted in the vieinity of the missile. The exact source of this projectile
is tmknown; however, it is belisved to be a nooeho‘b:lng vernier engine ignitor.
There is no known reason to believe that this item contributed to the fallure.

(3) The next item observed, again not noted on Attachment G,
was what appeared to be the gaseous nitrogen flex line to the peyload falling
to the ground. This is & normal disengagememt of this item.

(L) At about 9.7 seconds after 1ift off a smell object sppeared
to fall from the missile as it rose. Howsver, no q:ociﬁ.cparbm‘bo
identified. Since this event occurred after the oscillations begen it was
concluded that it did not comtribute to the incident,

' (5) At about 9.7 seconds after 1ift-off @ series of vepor clouds
appeared to euit from the orbitel stage, This mey be explained by the fect
that due to the umusual pitching of the vehicle, the fluid level in the UDMH
(Unsymmetrical Dimethyl Hydrazire) tenk covered the vent valve comnector in the

tank allowing fuel to enter the feed line and vent valve. Liquid in the

W O 1T

pilot saection of the vent valve was thus sjected overboard cauging the large
volumes of vapor noted.

(6) Although not noted on Attachment G, at approximately 36
seconds after lift off it appears that a door from the booster guidence
5
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section was ripped off, This could be due to a combination of the excessive
oscillsations of the nisaile and serodynamic forces. This again was
determined to have no bearing an the causs of the incidemt.

b. The posaibility of au orbliing stege ullage rockst miﬂ.ng at |
1ift off and damaging the CEA and associated wiring wes investigated. Visual
inspection of the wreckags in the area aromnd the ullsge rocket Mnc;ﬂo _
eliminated this possibility. |

¢» The Lockheed records concerning Agena Vehicle No. 1054 were also
thoroughly checked. No open paparwork waa found. Spot checks of aignificant
items removed or installed during the period immediately preceding launch
were made; no discrepancies wers found. _

7. Because of the mid.air destruction of these vehicles seversl items
invalving safety were investigated by this committes.

a. A1l traces of Unsymmetrical Dimethyl Hydrasine (UDMH) and
Inhibited Red Fuming Mitric Acid (IKFHA) fomd during the recovery and
salvage operation were negligible and presented no safety hnu'd. Laborstory
tests revealed that in 10 minuies time all trace of UDME was dissipsted from
mild exposure metal surfaces and that four hours was the maximm for treces
of JRFNA., Six personnel at Point Arguello, whopichatinp_xﬂ.eou, wvere treated
with a neutralizing agent as a precanticnary measure.

b, During recovery, pieces of magnesiumthorium slloy stemped
rradioactive" were picked up for dispoéal. These alloys are uud in the
Agena vehicle and the LMSD adupter secidon. Magnesium-thorimm alloy has
sadlosctive thorium in 1ts comtent. This alloy does nob pose an extermal
radistion hazard; however, it is an slpha radiation emitting element snd thus

6
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is potentially hazardous. Recovery and sslvage of fragments of Discoverer X
&4 not take into account this alpha rediation htu a stamped plece was
discovered. Subsequent collection and dispossl of these pleces were handled
by the Lockheed organisation in accordance with industrial practice.

c. The ares immediately adjacent to the Control Center 79-3, on
which the four diesel gemerators and the diesel fuel atoruge tank are located
drains toward the main access door of the contral center. Should the 6,000
gallon dlesel storage tank be ruptured, a quantity of the diesel fuel could
cantaminate the interior of the control center. |

FINDINGS:

1. The malfunction which caused Discoverer X to exceed missile safety
iimitg and to be destroyed by commend destruct was isclated to the pitch
vate circuitry of the Control Klectronic Assembly of the Thor booster
This committee found no evidence that the malfunction was-dsased by personnel
error, non-adherence o procedures, improper procedures, design deficiency,
nor an inadeguate inspection system. Checks and mﬁnﬁms of various
components at this location have falled to reveal a specific cause for the
ﬁalfmct.ion. o

2. The time betwesn final CFA gain checks snd lsunch of the miseile
amounted to L0 days. Thend.aaile.on stend time amounted to 8). days. There
are no formel requirements for calendsr time nor operating time periodic

‘inspections on the Thor booster in this program.

B POMA 127

3. There is no evidence that the second stage Agens vehicle contributed
in any way to this incident.

L. Doubt has been raised as to the effectivensss with which pertinent

failure histories from thwhm been made known to
? .



Hetdquarters AFBMD for application to Thor noosters.

5. Routine and specisl procedures comvected with an investigation of
an iucident of this type had nob Teen established, |

6. The fuels and oxidizérs presanted o safety hazard during this .
operation, | .

7. There was on original genersl uuavareness of magpe'sium-thorim
nllo’y in Diséuverér X and at ;yz‘eaeﬁt thece 1s & lzgk of speciﬁ_c hazard
,poiezati.al,_ 1F aay, asgoclated with this alloy. '

8. A poteutial hazard existy in Soatrcl Center 79-3 in event of the
ruptmft; of ite diesel fnel storage taak.

- RECOMMENDATTONS:

1. That the investizations now undarway at various loostions comtime
‘on & ai ex pec"’*' ed basis to éétamm‘.ne wkether a camponent failure existed
in the pitch :*ate- gyro or its associsted amplifier demodulator. These
ru.amgatlons should be conducted under the supervision provided by the
esiedlished po ugec,t charneln,

2.  That the Discoverer program be reviewed to determine what checks are
reqguived, at what freguency, in the event axtensive delays are encountered:
in Uie recelpt-of-missils tc launch sequence.

3, Thet E‘:sa"q-uar'befs AFUMD inswre that & positive system is in
operation whercdy failure reporis from the WSI15A progream are reviewed for
eiplicability to the Thor Loosier. _

L. That general stsndard :rocedures be established for the oonduct of
procesdings of imi&ent/éccidmﬁ “ogrds to imlﬁde ma"nherahip, conduct of
investigation, recovery and peris Jlspca:}.t.wn, sez.ur:.ty control, and
documenbatics, These procedumss will involve actions by the AFBMD Field

8
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Office, lst Missile Division, and contractors.

5. thnmgwmmmwmuw:w
a period of four hours (except specified recovery items handled by tamm
members) to insure that no safety hasard exists. This does mot include
identification snd location of parts.

6. That the APEMD Field Office establish the hasards associated with
magnesimm~thorium alloy snd that procedwres be established through the
project office for the ssfe handling and disposition of this alloy.

7. That a dike be constructed sround the diesel fuel storsge tank to
1solate splllags of diesel fusl at Contwvl Cember 75-3.

7 Atchs:
1. A4tch As Ltr Oxder, Subjs Missile
Committee

Mishap Investigation
Anend, dtdl!hréo(v)

2. Atch B: 704th IS mac-so-yss)
(v-2-60-555) (8) ,

3. 4Atch Cs wltr, Sabjs M&
Inpact Areas of =260-

DMLB-M-061 (V-3-60-601) (c)
i,  Atch Ds Discoverer Msl 200 & Subej
P(%tch & !ar)uft%m & Rate (DAC)

S. Atch B A0 Photo
PED M
res 11 & 12, w'(#'-'l'élso-sm ® ’
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HEADQUARTERS .
AIR FORCE BAILISTIC MISSILE DIVISION
FIEID OWFICE -
Post Office Box 1567
Vandenberg Air Force Base, California

WDGEV 231'.bn|ry19@
Migalle Mishep Investigating Committee

1. This letter oonfirms verbal orders of 19 Pebruary 1960 appointing a
committes to investigate the missile mmmmmnth

e of
mmmmmawawmwmm
Chief, AFBMD Field Office.

2, The committee shell oonsist of the following personnels .

Major Emxl M. Thompeon, 168604, AFBMI/¥O, Chairman

- "‘Major Richard R, Moore, 19795A, APBM), Member
morvmm, 5 36T, 1st M, DS, Member
Captain William E. Diener, hh522A, AFBMD/FO,

Captain Roy B. lefsted, L0573A, AFBMD/FO, Member

#iMr, W, E. Carrier, Mgr VAFB Engr, lockheed, Member
w.n.w.m,m;mwmw.wu,m

#Indicates with oconcurrence of commender conoerned.
wIndicates with ooncurrence of contractor concerned.

FOR THE COMMANDER:
3.,/GHDY,

w,

Chief, AYBMD Field Office

DISTRIBUTTON:S

-1 = ea individnal

1 - Comdr AVEMD, &F Unit 7O, Los Angsles LS, Calif

1 - Comdr, 1st Missile Division, VAFB, Calif

1 Lockheed Migsiles and Space Div, PO Box 1506, VAFB, Calif
- Douglas Advcraft, PO Box 1556, VAFS, Oalif
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FROM:

SUBJECT:

COPIES TO:

- v e G SR WS Sm WA AP e

DATE: : hr\mry1960‘

-260-DM10- M~

Chairman, Missile 223 Incident Review Board

R. W. Purdy, A31-260
DISPERSAL & IMPACT AREA OF MISSBILE 223/1054

Missile 223/1054 was launched from T5-3-5 on 19 February 1960 at
approximately 12:15 PM. A command destruct signal was transuitted
after approximately 56 seconda of flight. Missile 223/1054 hed
attained approximately 21,000 feet in altitude and was proceeding
in a northerly directiom.

At time of 1iftoff, surface winds vere 12 to 19 knots from 330°.

. Wind at 20,000 feet was U6 knots from 340° and at 30,000 feet was

from 3%° at 62 knots.

Attached chart indicates areas of search and recovery also distance
from T5-3-5. Attached detailed 1lists indicate, in Area "A", major
items found and respective weights, in areas "B" thru "F" smaller
items and weights. At completion of search, 657 pounds of Missile
223/1054 had been recovered, which is approximetely 67% of total

weight.
R. W. Purdy, w/aso
Project Engineer
THOR Systems

RWP/cw
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PART

AREA "A"

Main Engine
102 Line
CEA

Guid Section

Nitrogen Line

Right Hand Vermier Engine

Access Door

LMD

Turbo Pump & G.G.
High Press Bottle (1)
High Press Bottle (1)
Fuel Duct Pipe

Fuel Duct Pipe

10, Start Tenk

Fuel Screen

Fuel Start Tank

LOy Vent Valve
Bydraulic Punp Assem
. Missile Center Section

AREA "B"

4 pcs LOp Tank Skin
T pcs Fuel Tank Skin

2 pcs Engine Section™

HEIGKT :

Actual Average

1402.0
6.7
102.0
938.0
8.3
95.5 y
5
Not available
505.0
45.0
46.0
36.2
180.6 (filled with sand)
38.4 |
32.6
27.6
20.1
20.6

545.0

2200
7-0

5.0

I.D. NUMBERS

(On_Area "A" Only)

19
2k




PART WEIGHT I.D. NUMBERS

AREA "C" : Actual  Average (On_Area "A" Only)
3 pce LMSD Prop Tank 3.5
13 pcs 10, & Fuel Tank Skin 1.0
1 pe LMSD Retro Feiring 0.9
1l pec Engine Access Door . 5.1
2 pcs 10, Tank Skins 24.0
| 8 pcs 10p & Fuel Tank Skins _ 5.7

1 pe Pibei' Glass Tunnel Cover O.T:

1 pc 10, Tenk Skin 19.7

1 pc LMED Skin 0.3

1 pe 10, Tapk Skin 6.8

1 pe 10, Tank Skin 4.6

1 pc Fuel Tank Skin 18.2

AREA "D"

T pes Engine Section , 1.9
14 pes 10, & Fuel Tank Skin 3.3
1 pc 1MSD Skin 0.8

AREA "E"

1 pe IMSD Adapter 10.7

1 pe LMSD Retro Cover 1.6

1 pc Drip Shield 0.1’

1 pc Tank Skin 4.3

1 pc Tank Skin 1T.7




PART
AREA "F"

1 pe 10, Tank Skin
~ 1 pc Fuel Tank Skin
1 pe 10, Tank Skin
1 pc Engine Section Skin
1 pc Engine Section Skin
1l pc Engine Section Skin

HEIGHT I.D. NUMBERS

Actual Average (On_Area "A" Only)

13.8
30.4
k.0
0.3
1.7
0.5
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_ DRAWING No.__TT96330
DOUBL : PAGE NO. 3
_— GHANGE 1ETTER G-

oare | o | 1w TIE Growe
1-9-9 | 279537 A |GUID DC J-BOX RWK AR
2-3-9 | 2795196 1 A R INTER FLIG P AB
2-k9 | 21957 New | TMERTIA SWITCH REMOVAL AE
3-9-9 | 2733628 B | TURBINE OVERSPEED TRIP SWITCH MOD AB
3-11-9] 2795192 A |ECHO MSL CONTINUITY CHECK AR
3-11-9] 2795192 Memo |BCHO MSI, CONTINUITY CHECK AR
3-12-9| - 2795437 | Memo |GUID DC J-BOX RVWK ae |
3-18-9| 2795192 B |BCHO MSL CONTINUITY CHECK AE
3-2-9| 2733619 M |ECHOC MSL PREP AT RIM PRIOR 10 C/0 AR
h-1-9 | 2733619 N |ECHD MSL PREP AT RIN PRIOR 70 C/O AR
%.2-9 |~ 2796147 Nev |GUID & CONT LOCK WIRING RWK FOR 117L AR
k-29-9| 2796342 | New |DIBABLE FUEL DUCT BLANKET HEATERS AR
5-5-9 | 2795k37 Mewo |GUID DC J-BAX RWK AB [
5-6=9 | &733619 P |ECHO MSL PREP AT RIM PRIOR 70 C/0 AR
5-13-9| 2795%3% G |WIRING RWK MECO CIRCUIT AE
649 | 2795196 Memo |RWK INTER PLUG P1 AE
6-4=9 | 279573 Memo |WIRING RWK MECO CIRCUIT AR
6-k-9 | 2TIENT3 Nev |11TL GUID SECT MOD AR
6-15-9| 2796516 New |WIRING RWK ENG CIRCUIT AR
6-16-9| TT95955 C |117L INVERTER C/0 PROC AR
6-26-9| 2733993 AA |AD CANC . AR
6=-29-9{ 27957} Memo |WIRING RWK MECO CIRCUIT AR
T-1h<9 | 7733825 D |Cc/o PROC POR 117L MSL AR
T7-20-9| 27950kl K |cur PROG TAPE FOR 117L: AP
T-25-9| 2795660 Nev |WIRING RWK ECHO MSL AR
T=25-91 2733993 Memo (AQ CANC AE
7-30-9| £796685 C |RATE GYRO RELOCATION 11TL AE
7=30-9 | 2796626 A |RATE GYRO WIRING RWK 11TL AR
8-T-9 | T79516h A |CERT PROC, SCNOTONE BATT AE
8-12.9 | 7733816 * |c/o PROC IM 1812.3 L/E AE
8-13-9 | 2796473 | Memo |11TL GUID SECT MOD A
8-1=9 | 2795660 A |VIRING RWK ECEO M3L AE
8-14-9 | 2796625 D |RATE GYRO RELOCATION 11TL AR
8-17-9| TT733825 B |¢/0 PROC FOR 117L MSL AR
8-20-9 | -'T733025 F [c/0 PROC FOR 11TL MSL AE
8-25-91 27196675 Nev |ECHO GYRO NETWORK CALIB AR
8-28-9 1 2796473 MNemo |117L GUID SECT MOD . AR
8-31-9| 2795041 Memo |CUT PROG TAPE FOR 117L MSL- AR
9-3.9 { 2795437 B - |GUID DC J-BOX RWK AR
9-8-9 | 2796676 C |RWK 5793467 FLIGHT CONT AR
9-10.9 | 2796676 D |RWK 5793467 FLIGHT CONT AB
9-14-9 | 2796676 F  |RWK 5793467 YLIGET CONT AR
9-1h«9 | T7T9670L Nev |PITCH PROG RESISTOR ADJ AR
9-15-9 | 2796725 NewDRWK 100% FLOAT SVITCH AR
9-15-9 | TI96708 | X &S |FUNCT TEST PROC FOR 5793467 FLIGHT CONT | AE
9-15-9 | T733816 ¢ |c/o PrRoC IM 1812.3 L/E : AE
9-17-9 | 2733619 R A |ECHO MBL PREP AT RIM PRICR 70 C/0 AE
9-29-9 | 2795041 XYM |CUT PROG TAPE FOR 117L MSL AR
T70-6-9 | 279575% Memo |INERTIA SBWITCH REMOVAL AE
10-6-9 | 7795712 ¢ {C/0 PROC MSL ENG MB-3 BIK 1 AE
10-16- AB AD CANC AE
10-17-9] 2796793 New CABLE TO PLUG P1 AE
AR
AE
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. DRAWING NO.__TT196330

* NOT APPLICABLE
# ACCOMPLISHED BY FIELD STATION A.O, |

'PAGE NO. 3.1
CHANGE 1ETTER 12
DRAWING OR CHG - -COMP.

oare | Foiaumees | CROUP| paTE
10-20- 2796814 New AR |11
10-20-9 2796676 J AR |10

o= T | & s e
102 33825 Vari AE | 10= ¥
10-21 2795041 Memo | AB |10

10w 279680h Nev AR |2~

10-2 27950%1 | O AR | 10-268.9 .
10~ 2796hT3 A AE |10-30b9
111=25 T7338 ) AE |2-11ep :
12-31 2796625 B AR R i
12-31. 795754 Rwk AR »
1-19-0 | 7733816 J | A2 |2-11.p #
1-26-0 | 2796997 Memo AE | 1-27«p
2-1-0 2733831 P AR | 212+
2.10-0 | T733816 X AR |2.11<D #
2+10-0 ‘2733993 AKX | AB *
2.11-0 | 2733831 ¥emo ‘A :
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o e R Y BT g -
# G TRUENARALAE

DATE | 'k O.NUMBER
1140 | 7795362 . 14
1-19<0 | 2796092 Hew ] ] ) P
1-26-0 | TT33816 - : 1 c/o m /e » |
|1-26-0| e796700 E | 00 LIQ OXY HEG SETTING PP |2-1740 °
2-9.0 | 2797017 Nev | C/0 PROC FURL INJECT PRESS SWITCHE PP |2.11
2-10-0 | 7795362 - ®H | 117L TEST PRG® FLOW FROC PP |2-13-0 #
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' DRAWING- No._TT96330

PAGE NO. 6.0

CHANGE: LETTER __C

MJ(&

2796059

DAe | DRAWNG o | cMo mme crour| SONP |
3-19-9 | 2796058 . New | MISSIIZ MATTNG : & |12-19-9
3-19-9 | 2796059 New | MISSIIE TRANEPORTING GE B-6
8-5-9 | 2796059 A | MISSBILE TRARSPORTING GE B-6 |
. Memo ar *




rm

7.0
c

DIAWII’G NO
PAGE NO.

Doue.

CHANGE LETTER.

e

T
FILCEEELTIETTEET L
| "
- M
m. - o m m.
R m
gauddug¥agigigRu, |
.m.wmm%mmmmmmmmmmm . W
fAAEAERSARSASASSE p
,.mm AW.XWJHB@“M“MD.C.!MM
&3\ REASRAARAARA RARARE
L mmmmmmmmmmmmmmmmm
¢ | 3334343383014
dhdhhhhmrndAdAdd add

651) 957097




L!“i“ (1-39)

. ' DRAWING NO.__TT96330.
, PAGE NO. 8,0
DRAWING O CHG. i - COMP|
DATE |  go. NUMIEI!R ) . mE - |GROUP| o ve
2.12-9| - 273380k A INOTL & ALIGN - LOCKHEED ADAPTER *
2-18-9| £1339%% B | INSTL & ALION ~ LOCKHEED ADAPTER 2 | *
5-549 | 2796361 Nev | INOTL OF LOCKHEED ADAPTER 0010
5.13-9| 2733999 X |Acax . »
1 6ele “2733999 N AO CANC : : - *
6-15-9| 2796513 New | REMOVAL KNG WORK PLATFORM T |12-2249
6-23-91 27330894 Memo | INSTL & ALYIGN - LOCKHEED ADAPTER *
6-25-9| T795858 A | ALION CHECK LMSD ADAPTER - S
7-1-9 | 2796513 A | REMOVAL ENO WORK.PLATPORM 12-2249
7-10-9| 7795858 .| Memo | ALIGN CHECK IMSD ADAPTER s
10-29-§ m P AD CARC . 10-21
10=23~ 3 Nev | INTER STAGE BONDING ECHO PROJ STRUT |2210-
10-26-4 . 2796826 New | BWK 8TRUCT ASSY GUID SECT 10=2-9-
11-2.9| 2796826 A | RWK STRUCT ASSY GUID SECT r 13-4 -
11-20-4 2733999 Memo | AQ CANC . »
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11-12-9 2733647

MSL WEIGHING & C.G. DETERMINATION

TEN, DRAWING NO.____TT96330
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— CHANGE LETTRR——_C
DRAWING OR | CHG | | come
DATE | ‘eo.Numeer | m o TmE GROUP| pATE
3-12-9 | 2733847 Nev | MSL VEIGEING & C.G. DETERMINATION wrs |10
Moo

10-
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DRAWING NO.___TT96330
. ooue ~ PAGENO. 100
vy cHanGE e C :
DRAWING O | CHG C
DATE | & 0. NUMBER m e -|GROUPT 021'2?
5-15-9 | 2795503 G . | PREFLIGNT AUTHORTZATION OPER =
T7-21-9 | TT95500 . G 1171 PREVLIGHT & TEST PROC - QFER [2~-19
7-21-9 | 7795500 E | 1175 PREFLIGEY & TEST FROC CPER |2-19
8-31-9| TT95500 J 117L PREYLIGET & TEST FROC OPER [|2-19~
12-8-9 | T795500 K 117L PREFLIGHT & TEST PROC OPER |2-19
1-19-0| 7795500 L 1175 PREVLIGHT & TEST PROC OPER |19~
2-12.0| TT95500 ¥ |un PREFLIOHT & TEST PROC OPER [2-19~
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" DOUGLAS AIRCRAFT CO., INC.  Missies. . |,/ o / leo 77946330
:NGINEERING ORDER " SANTA_MONICA DIVISION -f,-;—',i“MAR 1 1860 ‘g‘:‘w———‘g“mw oN 8
DESCRIBE IN DETAIL AND GIVE REASON: :’,ﬁ?’ RESERVED CHANGE LETTER
E... :-..-u. vvl"——r . - . e TS 5
" P
158 mzo FOR USE AT ‘,'M. 2 oNLY
o . -

1 - QFFECTED PRGEI: LG L) 2.0, 2./

2. CHANGED PAGES : 106,14, 2.0,

L

3. Page 3.1 "R E S ¢ RS Nyl

REASCN (> TC PROVIDE ADDVIOMAL EO. LISTING S AND
CCMPLET o0 DATES £ 70 fS/f?b’L/m’ A.C. A./AS,T//VU'

: Sﬁtf‘r‘v ,Uz.- e
TME: PREP OCOF MISSILE 223 | Preon owour ,‘,’EZ'}?%'}”{Z(, -0
. A , ‘PRE P - [owe wave R CHANGED_ 87
DISPOSITION —ia \ | MELATT) 2-26-C
) R ENGINEERING SECT, | D& -
MODEL REL_SO. EFFECTIVITY - L -
..1.1114 162219 RECCRD TR TR
/é &2/ 4 [WEIGHTS w.
SERIAL OR EWO vl .
71624 [THECK WEG APPROVAL

WRO . DRAWING CHECKED &Y
- ok
RELEASE TME FOLLOWING FOR EFFECTIVITY LISTED ABOVE N %‘;::t 7_‘ “:"; :
DRAWING NUMBER TARTICLE | ren agticte | NEXT ASSEMBLY : P QRO
' ' PATTERM . [ MATERIAL - 1~60
DIE. ‘ MG Ll
mMow. - RELEASE > . .
AFFECTED et .
{ * Ay ." » .‘l ) ’ ) by -
NG A . EXPERIMENTAL VT /4
. rroouction Vi1 (Y
100t (N f
A 7
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"Prepared By D. Perdev ” Missile ¥o. 223

Date _2-23-60 ‘ : "7 ‘Item ¥o. 115
 Page No. 11

TIMES OF VARIOUS EVENTS -

(Date teken from 35mm film phot gm 2550 ft., 110 degrees, and M8 fps)

“Em of R LIO ¢

Event S
Lifteoff . | ;215:11:.238
Vernier engine starts roll (to left) 1215:16.26 2.02
Vernier (max deflesction) 1215116.%0 2.06
Vernier (centers) - : ©1215:16.51 2.27
Main engine gimbel starts | | | 20.83 6.59
Main engine hard over (left) : 21.20 6.96
Nain engine center - 21.75 7.51
Main engine hard over (right) ~ . ~ 22.58 8.3k
‘Msin engine center ' 23.00 8.76
Main engine hard over (left) - 23.3%2 . 9.08
Main engine oenter. 2k.30 ‘ 10.06
Main engine hard over (right) Not resdsble(angle)
Vernier engine hard over (right) | 2,68 104
Roll program start . 23.85 9.61 -
‘Roll approximately 15° to right _ 25.35 11.11
Main engiue center 25.86 11.62
Main engine hard over (left) - . 26.45 12.21
-Main engine Renter | 27.2% 13.00
Rolls to left » . - 27.2k 13.00
Main engine hard over (right) . | 27.62 13.;8
Vernier center (following main engine) 28.65 .
Main engine and Vernier engine hard left 29.23 k.99
Matn engine end Vernier engine center 3.16 15.92

Gimbaling continued through entire flight p

# Corrections have been made for a 1’& frame lag on time due to position 7%/ ,
of strobe (Oo ”””&-‘”: \)u._

COPY NO._4 4-
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Prepared by B Bice 4 B. _wm ¥o. 22
‘Pate k@ﬁ No. 11

*

Page No.
TIMES OF VARIOUS m
ta taken from 70mm film 110 de )
Event
ELJ
Vaporappeareappm:dmulye'abmrintstm ‘ T e 0.k
Vepor disappears (remains relative to shroud) ' T+ 29

Object (one foot diesmeter or smeller) is appmmteli 3 feet from P+ 9.7
missile and 13 feet below top of first stage)

Vapol"appesrs (initially) from 2nd stage (LMED Vehicls) 24 9.7
Vepor intensity increases (approximately 1 foot above first stegs) T + 9.8
Vapor intensity increases (approximately 1 foot above first stage) ?+9.9
Vapor intensity increases (approximately 1 foot above first stage) T+ 10.0
Vapor WMty incresses (approximately 1 foot above firet stage) T+ 10.1
Vapor intensity ipcreases (approximetely 1 foot sbove first stege) = T + 10.2

Vepor treil disappears from view (hidden by missile pitch) . T+ 112
Vapor treil appears again (missile pitches beck) . , P+ l2.5
Vepor trail incresses in intensity T + 13.0
Vapor trail extends well beyond missile (down streem) T+ 13.1

| Vapor trail disappears (missile pitch) | T+ 13.7
white streak on second stage appesrs (appro:dnaul,v 2' in “Pi413.6
length) Appears, to be liquid.

nste streak extends down complete length of first btege T +13.9
‘White streak dissppears (after intensifying and receeding) T+ 14.8
Vapor appears (as at T + 9.7) : P+ 15.3
White streek (liquid) eppears on second stage T + 16.3

. White streak extends along first stage T + 16.4
White streak extends to seam above LOX tank area and reappears T+ 17.0
out of LOX tank section~boattail section seam.

End of £ilm ) P + 18.2
Times were obteined by counting frames and are approximate. y,
Color of vaepor camnot be determined. o

- e S
- I’.v' L%,
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{"]™°M  ATR FORCE BALLISTIC MISSILE DIVISION FEELD OFFICE ihiindiand SR
') VARDENBERG AFB, CALIFORNIA
¥ [70r :
‘r! COMMANDER, ATR FORCE BALLISTIC MISSILE nrv:ts:ou, INGLEWOOD, :
{ CALIPORNIA '2
¢ |INFO: DAC FIELD OFFICE, VAR, msn FIELD OFFICE, VAFB, 15T MD, VAFB ‘
FJSEORET-FROM WDOEV NSES10 N . SUBJ: FLASH REPT OF FIRST
A —— |
g DISCOVERER SATELLITE LAUNCH FROM VANDENHHRG AFB.
[ ji. VEHICLE CONFIGURATION |
{ | -1 DISCOVERER SATELLITE VEHICLE, XA MODEL 3205 SERTAL 1023
| 1.2 BOOSTER, MODIFIED IOC THOR SERTAL 163
’ 2. DATE AND TIME OF LAUNCH: FEB 28, 1959, 13:49:16 PST.
/ 3, TEST OBJECTIVES
3.1 PRIMARY OBJECTIVES i
© 3.1.1 DEMONSTRATE THE ORBITAL CRPABTLITY OF THE THOR !
"+ {BOOSTED DISCOVERER CONFIGURATION.
i :
;~ 3.1.2 ACHIEVE REQUIRED THOR SYSTEM PERFORMANCE 70 LAUNCE, ;
: |cONTROL, SEPARATE AND FLACE DISCOVERER AT THE SPARATION POINT '
¢ |WIHIN + )i DEGREES OF DESIRED FLIGHT PATH ANGLE. |
I PROVIDE ADEATE . -*
.: P B“ — .
s 'rvm(um-n# NAME AND. 'l'l'll.lls 'ﬂﬁ ‘3% . 1
4T3 Yeax , - .
\ AFTER 12 YEASS _‘ -
TIRACINE 5300.10- N i
: . v o o &
=sw a~ew’ DD FORM 178, 1 OCT 49, WHIGH WILL BE USED UNTIL EXMHAUNTER -
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