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sun=

MLi report presents statistical means and dispersions for the mass properties
of the Boeing capnente of the Operational MUiutamn missile. The data are
based upon a statistical analysis of the hardvre produced for the Wing I
OpeatienaL missIles.
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1.1 R]WE CE

1.1.1 BwD Ehibit 62-45, "Mass Properties Control Data for WS-133A.
Operational GuDded Missiles/Systema," Dted 3 August 1962.

1.1.9 WD X.&ibit 62-1.0, "Missile Assembly Facility Requiromnft
for Mass Properties Data," Dated 3 August 192.

1.1.3 Boeing Document D2-13944-xx, "Flight Article Mass Properties
Report for Missile xxx Components."

1.1.4 Boeing Docuent D2-13945-x=c, "Air Force Plant 77 Flight Article
Mass Properties Report for Missile xm.

1.1.5 Boeing Document D2-13943, "Flight Article Mass Properties Report
for CTLI Installation."

1.2 DISCUSSION

This report of statistical means and dispersions for the mass
properties of the Boeing components of the Operational Wing I
Minuteman missiles is presented in accordance with Reference 1.1.1.
The data are based upon the mass properties found in the documents
of Reference 1.1.3, 1.1.4. and 1.1.5.

The statistical analysis contained in this report is based upon
data obtained during the entire production run of Operational
Wing I missiles and the first eleven sets of Wing I CTLI flight
hardware. Therefore, this report will be the last one covering
the Wing I Operational missile and subsequent reports in this
series will only cover the Wing I CTLI installations. The data are
r esented in four sections; (1) flight sequential surmaries,
2) statistical means and dispersions data calculations, (3) CTLI

installation means and dispersions data, and (4) data samples for
the CTLI section, interstages, aft skirt, base heat deflectors,
raceway covers and caps, and miscellaneous minor components. The
effect of engineering change proposals (ECP) incorporated thus
far on the flight hardware is noted where the change causes a
significant weight difference. The docmnents of References 1.1.3,
1.1.4, and 1.1.5 list all the ECP's committed to the hardware
included in this statistical analysis along with their individual
effects.

All dispersion computations found in this report are based upon
a population of .990 and a conficance level of 90% in accordance
with directions received from STL on 30 January 1963.

1.3 MSSMI STATION DIAGRAM

See page 7 for a station diagram showing both missile and section
stations.
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2.0 F=MH SEJIAL MASS DAM MOM

The following page presents a flight sequential data sunmary of all
Boeing airborne components excluding the CTLI installation which
is presented in Section 4.0. Sequential susmaries by production',
section are also included as additional reference data.

The data are in sequential form showing mean values for weight,
three plane balance, and moments of inertia. Dispersions about
these means are included for weight and three plane balance.
However, the dispersions given for sequential conditions other
than "Prelaunch" are based upon calculations since actual data to
verify these points are not available. The ablation rates for base
heating are these which STL has directed to be used. The skirt
Jettison times are separation plus 20 seconds + 4 seconds (Stage I1)
and separation plus 500 miliseconds + 200 miliseconds (Stage III).
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.3.0 HUMS AIM DIBZMPIN5 DATA CALIJIATIONS By NnsnaI SECTons

The data sumariszed on the following paegs were accumulated daLing
the manufactuxe of components for the Wing I Operational missiles
and two ground test missiles, OW-1OO and OT3.OTT. However, the
Interstages and the aft skirt of GQT0 were eliminated from the
sample since the hardware was not In a flight weight configuration.

The data are calculated. for all flight sequential conditions by
total missile and by individual production sections. However, in
order to reduce the size of this report, only selected conditions
have been included in the following sectien. The conditions are
as follows:

1 Start action, stage one - total missile
2 Start action, stage two - total missile
3 Skirt Jettison, stage two - total missile
4 Start action, stage three - total missile
5 Skirt Jettison, stage three-total missile
6 Prelaunch, stage one - each production section

In order to complete some of the sequential conditions, calculated
means and dispersions have been included for some components whose
changes fro the prelaunch condition could not be determined by
actual measurment.

Detailed derivation of the mean and dispersion values for inter-
stage structure, aft skirt structure, base heat deflectors, and
raceway covers and caps will be found in section 5 of this report.
Totals for the remaining components are also included in section 5
but their details have been emitted for reasons of brevity.
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bhe dat appearinug In this section ane boss& vpo the OWL mmae
pwoqwbies founod in Reference 1.1.5. Me date ane fora eampletis
CO IL!MO isalionconsistin of both Bosing Ma ether Associate
Contractor comonents, Me Asrojot dowinstage kit vvi~ts are
'based upon, date ftsooottad to Noeda by Aerejet dormiant 0161.

I=40S-DUl Naminal *as. Properties and Dispersions ifor Kte.
so OI0/O"D dated January 288, X963. All data, reflect the us*
of a liershaped charge destruct system an the firstsag
engine.* be total uses prceorlies Include the deletion of certain
hardarare which Is removed wAe the O=L kit is Installed. bes
check lists foind In Referenee l.l.j give a zooe detailed summary
of the changes.

2be OI= statistical sample fer this report ocasists of fourteen
&*acIa weights of O=L Sections which vw.* reduced tq a cammn
basis by sadrilgthe components called for In the list of
3materialo for each unit. Details of this saWpl can be fakand in
section 5 of this report. All other itom; yore given smss prop-
erties based 'ipo the lixited data, waalable.

bhe dispersion o~ttesfewd in this report are based vpon a
poulatimn of .90and a confidence level oif 90% In accordance
with directions received fren SIL an 30 Januar 1963.

Thbe Jet perforator destrict systom has been substituited for the
* lnear Shoped charge destract systmn an the first three missiles
to be fired& For data concerning this type of O=Iinstallation
refer to report D2-1395-2.
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$soAM M RFOR MAJOR COMGODF

fte folloving pages summoiss by major camponests the data samples( ~used. to derive the means and. dispersion values used. in the p.ceding
sections of this documents The components Include the C= sectioU,
both intorstagesp the aft skirt, the three base hest dan2ectsers
.an raarWow~ eve and. seams Semple data ter e.peemmts ether than
thes are not Listed in detaI l, butt are Iumrisod by peut numer
under the applicable figure A. Details ar'e an file and can be
Supplied. upon reqWaet.

Due data Includes the effect of Incorporating c~mtted. UP's a n the
hardware. Thus far the effect a these RCPs Is not discernible an
the Interstages or the aft skirt since mnfti toleancese are
greater then the c dtted. weight changes. However, on the CL a
section a weight change due to installation of kits under ECP's
525., 551 and. 5T8 bas caused. an average weight Increase of .41 pound..
These kite have been retrofitted to al s 'Le sections so all the
data stales axe Still in the san configuration.

The dispersion emputations founde in this report are based upon a
population of M and a confidence level of 90% in accordance with
OTL directiouu received. on 30 January 1963. The "IC" factors used.
In the follraing statistisal analyses were taken from tables In

ese of Statistiale Aelysis edited. by iseneart, atay and.

NOM~CLATURE ECPTUATION FOR FOLZVWIG PAGES

AM a Average weight.

(U)w - Weight dispersion.

Sse •u• ation of individ"Il weight samples.

SQ a Summation of squares of Individual weight samples.

MN a d antity of weight sqaMles used..

UW - ON" factor from tables.

eW .Standard. deviation for weight esaples.

( a for 3t, y and. a Is timilar to above)

REV SYM............. NO- D2-1395T-5
(eSECT. I PAWe 51
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