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8ection I
SNMARY

This report le submitted in accordance with the requirements of Contract
AF OL{ALkT)~592. It covers the dsmage to the launch pad and Aerospace Ground
Equipment (AGE} et Complex 12, AMR, resulting from the launch of Ranger
Bpacecraft RA-C/Agena-B Vehicle 6002/Atlas Boosier 117D on 18 November 1961.

A post-lsunch inspsction of Complex 12 and all AGE revealed that no major
structural or c¢lacirical damege occurred. The greatest amount of damage was
sustained by the Lockheed Missiles and Space Company (IMSC) Preumatic Control
Cebinet (PCC). ALl of the anczhor bolts for this unit were sheared and the
bottom nf the unit was moved east approximatzly 30 inches. All damage occurring
st the launch »ad is listed in Table 2-1 and discussed in Section II.

Repair work by I¥MSC wes scheduled to be completed by 8 Descember. General
Dynerics-Astrocsutics (GD-A) rehebilitation of the launch pad was scheduled
to be coupleted. on T December. Jet Propulsion Laboratory (JPL) hed no repairs
to perform. '

Measures to furthor minimize damage during future lsunches will de incorporsted
where possible or feasible. A 1list of the preventive measures to be taken as
a resalt of th: leunch of RA-2 18 presented in Section TII.

LOCKYEED  MISSIAS and SPACE COMZANY
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Section II
DISCUBSION OF DAMAGE

The damage e:ffered by the AGE and lsunch pad during the launch of 18

Hovember 196 was relstively minor. AGE damage wsy for the greater part,

of = mechenical nature and was remedied Ly repalr or replacement of the
affected 1tess. The extent of damage was determined during_an inspection that
vas conducte 22 goon &3 possible after the launch. All damaged areas were
rhotographed and ag closely as possible, the causes of the damage were assessed.

Table 2-1 1i.ts the damnged components of AGE at Complex 12, end was compiled
from an LMEC post-leunch inventory of the poad area and from the GD-A inapection
rejection 1ints made up for pad repair. Thke table itemizes the component
demage for c.ch campany, the probable cause of tre damsage, and the corrective
action requized to rastore the equipment to its pre-launch condition. .JPL
equipment mifered no damage and is not Included in the tebulation.

Flgure 2-1 yp.esgents an overall view of Complex 12 and locatlon of major AGE
components. Figure 2-2, Detail "A", indicates the location of GD-A components
relative to “he launch area. Figure 2-2, Detail "B", shows the location of
LHIC components in rslation to the launch area.

IMSC DAMAGE

Liftoff exheast blast damage was most extensive to the LMSC PCC. The hold-
down bolts :.curing this cabinet to the ramp were sheared and the base of the
cebinet moved eastwerd epproximately ~) inches. The mounting base was bent
ond distortel. Ppeumatic and electricel lines entering the top of the cabinet
vere denag.ld. The rigid pneumatic lines were bent and stretched between the
top of the PIC and the overhead catwalk. The electricsl power wires end

LGOYHEED MaSSILES i : and SPACE COMPANY
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Figure 2-1. Major ACE Components, Complex 12
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receptacles were twisted and broken. These electrical and pneumatic lines

will be repaired andfor replaced as necessary. The cabinet will be repositioned,
reinforced with 6 inch channel iron, and anchored securely to the base of the
catwalk supnporis.

The oxidizer transfer set west cormer cablngt doors were bulged from tlast
effect. These doors were replacement items substituted for the doors demaged
during the launch of RA-1 and were rzinforced with additional locking devices.
The additional locking devices operated satisfactorily in restraining the
deoors quring exhaust blast conditions; hmrevér, bulszing occurred between the
locked arecs. The original louvered doors bave been repaired and will be rein-
stalled as replacements rrior to the launch of RA-3. ILouvered cpenings in the
west end of the oxidizer transfer set cabinet were bent and dlown loose. This
conditicn also occurred during the laanch of RA-1 and 1s not considered a
problem. Repair consists of straightening and securing.

The Launch Pad Building (LPB) air conditioning ducte ard transistion piece on
{the ocuter west end of the bullding at the ground level were crushed and the
insulation demclished. Corrective measures underway consist of removing the
crusted area for repair aud replacing the insulatim.

The LP3 sustained very slight dsmage. Vibrationvioosened one overhead ‘ﬂourescent
light diffuser and water spray from launch fire extinguishing efforts sprayed into
the top west end of the building. These incidents nlso occurred during the pre-
vious launch.

The northwest corner and doors of the fuel transfer set were gouged and pierced
. 1n two places ty a disnlaced object. This object is believed to bave been a
cable tray cover blown off from the attach point at the upper southwest corner
of the LPB. The holes will be patched and the gouges burnished. The cable tray
cover will be repaired and revlaced.

LOCKHEED MISSIHLES and SPACE COMPANY
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Repeir ard/or replacemnt of these items

~ith completion scheduled for 8 December.
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GD-4 DAUAGE

Demige to th- GD-A ground equipment was limited principally to the itews in

the direct itae of the exhaust flams and blast. Replecemsnt of many of thzie
items is expocted aftes esch launch. BSome of the replecements will be rewnrked
and returned tn the syares stoek for future upe.

The lsuuchey ap sesred by exhaust flame but suffered no structursl damsge.
Rercir of the Zsuncher willl be £.:complished 'b}," clesning and repeinting. GD-A
repalr work wis initiated cr 20 Hovember. ALl damage to the GD-A equipment was
expacted and Jurcther preventlve measures are not f2a3ible,

JPL DAMAGE

The only item of AGE installed at the launch ped for JPL 1& one clectronics
rack in the I.muechk Pad Buillding. Bince no demage occurred within the
butlding, JI. equipment required no post-launch rapair.

LOCHHEED MissShues } end 3PACE CORPANY
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Section III
CONCLUSIONS AND RECOMMENDATIORS

The relstively minor launch pad damage resulting from this test demonstrated :
that the AGE axd pad equipment are generally capsble of withstarding the 5
effects of & normal launch. ¥No major redesign or modifization is required to
prevent future damage.

IMSC will tske the following vreventive actions before the next lsunch attenpt
to ninimize or sliminate future damage to the items listed:

a. Pneumatic Control Cabinet-
1. Reinforce mounting bvase with 6 inch cpannel iron.
Z. Anchor base to catwalk support flanges.

b. Launch Pad Building Air-conditioning Ducts-
Feinforce existling mounting brackets. [

. Type 15 Air-conditioning Trailers-
sdditional methods of securing control penel doors
are under consideretion.

d. Toom Face Protective Matress~
Strengthen exdsting bungee tiedowns.

Miuch of the damage experienced on this launch wes considered to be unavoideble.
Ttems subject to unavoidable damage are clessed as expendsble and are replaced

from spares.
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