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Operaticnal missiles.

SUMMARY

This report presents statistical means and dispersions for the mass properties
of the Boeing ccmpenents of the Operational Minuteman missile.
based upon & statistical analysis of the haxdware produced for the Wing I

The data are
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1.0 INTRODUCTION

1.1 REFERENCES

1.1.1 BSD Exhibit 62-45, "Mass Properties Control Data for WS-133A
Operatienal Guided Missiles/Systems," Dated 3 August 1962.

1.2.2 BSD Bxhibit 62-110, "Missile Assembly Facility Requirements
for Mass Properties Data," Dated 3 August 1962.

1.1.3 Boeing Document D2-13944-xxx, "Flight Article Mass Properties

Report for Missile xocx Components.”

‘ 1.1.4 Boeing Document D2-13945-3cx, "Air Force Plant 77 Flight Article
Mags Properties Report for Missile xxx.

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 coamponents 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.l.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
resented in four sections; (1) flight sequentiel swmsaries
?2) statistical means and dispersions data calculations, (33 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 miscellanecus 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 documents of References 1.l.3,
1.1.%, and 1.1.5 1ist all the ECP's camitted 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 confiaence level of 90% in accordance
with directions received from STL on 30 January 1963.

1.3 MISSILE STATION DIAGRAM
See page 7 for a station diagram showing both missile and section
stations.
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2.0 FLIGHT SEQUENTTAL MASS DATA SUMMARY

Tre following page presents a flight sequential data suwmary of all
Boeing alrborne components excluding the CTLI installatien which

is presented in Section 4.0. Sequential summaries 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 ere not available. The ablation rates for base
heating are those which STL has directed to be used. The skirt
Jettison times are separation plus 20 seconds + 4 seconds (Stage II)
and separation plus 500 miliseconds + 200 miliseconds (Stage III).
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3.0 MEANS AND DISPERSIONS DATA CALCULATIONS BY MISSILE SECTIONS

The data summarized on the following pages were accumulated during
the manufacture of components for the Wing I Operational missiles
and two ground test missiles, GIN-010 and CIM-0T7. However, the
interstages and the aft skirt of GIM-OTT vere eliminated frcm the
sample since the hardware was not in & 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 followst
l) Start action, stage one - total missile
2) Start action, stage two -« total missile
3) Skirt Jettison, stage two - total missile
L) Start action, stage three - total missile
5) Skirt jettison, stege three-total missile
6) Prelaunch, stage one - each production section

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

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 cmitted for reasons of brevity.
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check lists found in Referenee 1.1.5 unummm.am
of the changes. .

The CTLI statistical sample fer this report cousists of fourteen
actual weights of CTLI Sections vhich were reduced t0 a common
basis by standardizing the components called for in the list of
materials for each unit. Details of this sample can be found in
section 5 of this report. All other items were given mass prop- -
erties based upon the limited data available.

The dispersien computatiens feund in this report are besed upon a
population of .950 and & coufidence level of 90% in ac
with directions received frem STL on 30 Jenuary 1963.

é

# The Jet perforator dastruct system has been substituted for the

- ldnear shaped charge destruct system on the first three missiles
to be fired. For data concerning this type of CTLI installation
refer to report D2-13957-2.
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5.0 DATA SAMPLES FOR MAJOR COMPONENTS

The following pages sumarise by major campcnents the date semples
used to derive the means and dispersion values used in the preceding
sections of this document. The campenents include the CTLI section,
both interstages, the aft skirt, the three base heat deflecters,
and recevay ocevers and eaps. BSaxple date for eamponents ether than
these are not listed in detail, but are summarised by part nmber
undexr the applicadble figure A. Details are on file and can de

supplied upon request.

The data includes the effect of incorporating conmitted ECP's on the
hardware. Thus far the effect of these ECP's is not discernible on
the interstages or the aft skirt since manufacturing tolerances are
greater than the committed weight changes. However, on the CTLI
section a weight change due to installation of kits under ECP's

525, 551 and 578 has caused an average weight increase of .k pound.
These kits have been retrofitted to all CTLI sections 80 all the
date samples are still in the same configuratien.

The dispersion computatiens found in this report are based upon a
population of .990 and a confidence level of 90% in accordance with
STI, directions received on 3 January 1963. The "K" factors used
in the following statistieal analyses vere taken frem tables in

Techniques of Statistical Analysis edited by Eisenhart, Hastay and

. NOMENCIATURE EXPLANATION FOR FOLIOWING PAGES
AW = Aversge weight.
(K8)W = Weight dispersion.
L = Summation of individual weight samples.

WSQ = Summation of squares of individual weight samples.

WN = Quantity of weight samples used.
X« "K" factor from tables.
8w = Btandard dsviation for weight samples.
(Nomenclature for x, y, and s is similar to above)
U3 4208 2000 REV. 8/62 2-5142°2
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