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EVALUATION

1. The primary objectives of this study, performed as part of RADC's TPQ
No. 5 Equipment/System Reliability and Maintainadbility, were to:

a. Establish a Reliability/Maintainability (R/M) data base on tactical
shelters.

b. Determine, from the data collected, the feasibility of developing a
mathemitical model for shelter reliability.

2. A technical data base on tactical shelters was established and is
included in this report. Due to financial restrictions, the study was
1imited to CCNUS shelters only.

The study concludes that because of non-existing maintenance data,
exact mathematical reasoning could not be appiied to develop a mathematical
model for shelter reliability. Consequently, the report describes the
“condition" of 367 foam and beam shelters and 85 honeycomb shelters, as it
applies to service 1ife and consequently, availability. The data base
indicates the existence of failures, to some degree, in a number of shelters
evaluated. However, the term “serviceable" as considered in the study is the
capability of the shelters to perform their purpose adequately, for the
period of time intended, under the operating conditions encountered. This
sample represents approximately one percent of all foam and beam shelters and
approximately three percent of all paper honeycomb shelters in the woridwide
population.

3. This report provides valuable information for guidance to technical
organizations, such as the Joint Committee on Tactical Shelters and the
Joint Logistics Commander's panel on shelter acquisition and support, who
are currently making decisions which will influence all future shelter R&M
and procurement. The initial data base shows:

a. Foam and beam shelters are generally in better condition than honey-
comb shelters.

b. Fnam and beam shelters have lasted ten years, but the amount of
maintenance needed to accomplish this service 1ife is unknown.

¢. Of the 85 honeycomb shelters where a known maintenance data base
could be established, 23 required complete replacement and 15 are not
considered serviceable.

The results of this study demonstrate the importance of R/M as a means of
providing correct information to those seeking solutions to existiang shelter
problems. The data presented suggests several avenues to achieve a higher
degree of reliability in future procurements. Significant improvements in
shelter reliability can be gained in a relatively short period of time if the
recommendations set forth are pursued.

111




4. The present data base is an excellent beginning but further development
{s needed for the follewing reasons:

a. The conditions and uses of shelters outside CONUS are considerably

different from the sample and data samples from that population should be
investigated.

b. Before reliability predictions can bé made, basic failure history
must be obtained to determine average 11fe expentency, failure rates,
failure distributions, and the effects of maintenance actions.

5. Further R&D efforts aimed toward failure analysis and product improve-
ment are also recommended.

AL /(r'é-f\*

JOHN J.” GUBA
Project Engineer
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SUMMARY
This report describes the results of a nine-month program conducted
by the IIT Research Institute (IITRI)-operated Reliability Analysis Center
(RAC) to develop and analyze a data base containing reliability and
maintainability data pertaining to.lightweight tactical electronic equip-
ment shelters.

Through field survey activity, data were collected on 367 foam and
beam construction shelvers and 85 honeycomb construction shelters deployed
in the continental United States. All shelters and their important
features were given a numerical rating on a scale of 1 to 7. This scale
covers the condition from unserviceable to 1ike new. The features rated,
in addition to overall condition, included delamination, moisture
intrusion, seal condition,' human induced damage, fork 1ift damage, and
rivenut deficiencies. '

The data when analyzed revealed that lass than 2 percent of the foam
and beam shelters and 17.6 percent of the honeycomb shelters were in need
of depot'rehabilitation. The distribution of the overall condition rating
is given in Figures 1 and 4 on pages 17 and 30, respectively. Tables 4 and
9 on pages 20 and 31 show that delamination has the highest frequency of
occurrence of all the defects, no correlation was found between
delamination, moisture intrusion, and seal deficiency. Fork 1ift damage
was found to be far less prevalent than the survey team had been led to
believe, occurring on only 3.5 percent of the foam and beam shelters and
not at all on honeycomb shelters.

The calculation of a reliability statistic was not possible due to the
lack of maintenance records from which the number of shelter failures and
their frequency distribution could be determined.

A structured maintenance capability at the field level was found to be
nonexistent. Thus, minor damage in the form of small punctures, paint
loss, rusted rivenut threads, etc. gives rise to more serious problems and
expense in terms of later depot repair.
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IITRI/RAC recommends the following:

1. Expand the data base to include shelters operational in the
European and Pacific theaters where -the conditions of climate,
employment, and maintenance are significantly different from
those in the continental United States.

2. Establish a record card as a part of each shelter to contain a
history of all degradation, damage events, and maintenance
action. This history card would provide data necessary for the
estimation of reliability and attainment of service life
statistics.

. s I s ol NI

3. Develop a structured field maintenance capability.

4, Develop definitions of relevant and nonrelevant shelter
failures.

5. Fund the development of a computerized shelter data base
management system.
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PREFACE

This final report was prepared by the IIT Research Institute (ITTRI)-
operated Reliability Analysis Center (RAC) for the Rome Air Development
Center (RADC), Griffiss Air Force Base, NY, under contract F30602-78-C-
0281, Supplement Agreement PO0005. The purpose of the study was, to develop
and analyze a lightweight tactical electronic sheliter reliability data
base.

The contract supplemental agreement was issued in May, 1979, by the
Rome Air Deveiopment Center. Mr. John Guba (RBES) was the RADC Project
Engineer. The period of contract performance was May 1979 to January 1980.

The members of the IITRI/RAC study team who assisted in the
acquisition and analysis of the data were Messrs. D. Fulton, I. Krulac, R.
Arno, J. Carey, and R. Pagano.
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1.0 INTRCDUCTICN

Lightweight shelters are employed by the Air Force, the Army, and, to
a lesser extent, the Nav: to heouse electronic equipment where the mission
requirements are of a tactical nature. While the reljability of the
electroric equipment is well known, ‘little factual reliability or
maintiinability information pertaining to the shelters themselves has been
available.

The primary purpose of this study was to develop a reliability and
maintainability data base for lightweight tactical electronic equipment
shelters and to analyze the data base for reliability and maintainability

factors. -
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2.0 DATA COLLECTION

The data collection task, conducted over a six month period, has
resulted in a data base containing information regerding the condition of
452 shelters representing a cross section of shelter t(ypes and
construction methods. The method of data collection was such that the
sampie of 452 shelters is considered to be repcesentative of the types and
conditions of the total population of shelters deployed within the
continental United States. Any attempt, however, to project the findings
based on this sample to other global areas would be speculative due to
differences in climate, usage, and maintenance.

Prior to the initiation of the shelter evaluation data collection
activities, members of the evaluation team visited shelter manufacturers,
military activities engaged in shelter research and development, and
military repair depots. Tabie 1 provides the identities of the contacts.

TABLE 1
INFORMATION CONTACTS

BRUNSWICK CORPQRATION
Marion, Virginia

CERCOM
Fort Monmouth, New Jersey

CRAIG SYSTEMS
Lawrence, Massachusetts

GICHINEN MOBILE SYSTEMS
Dallastown, Pennsylvania

SACRAMENTO AIR LOGISTICS CENTER
McClellan AFB, California

SACRAMENTO ARMY DEPOT
Sacramento, California

TOBYHANNA ARMY DEPQT
Tobyhanna, Pennsylvania

U.S. ARMY NATICK LABS
Matick, Massachusetts
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The primary purpose of these visits was to educate the project
personnel regarding past and present methods of shelter construction,
types of shelter problems and causes to be expected in the field, and
lessons learned from past problems. The visits also provided many valuable
inputs which influenced the planning and conduct of the field survey
activities.

Prior to the above visits a draft of a proposed form to be used to
record shelter information during the shelter survey task was prepared.
Comnents regarding this form were solicited at each visit. It is
interesting to note that, with the exception of the numerical rating
system, the form was almost identical to one used by personnel of the
Army's CERCCM a number of years earlier.

The shelter survey form used in the field survey/data collection task
with the guidelines and instructicns for use are presented in Appendix A.
As indicated on the form, a rating on a scale of 1 through 7 was given for
each shelter element where 1 represents a totally unserviceable condition
and 7 represents the conditionm to be found in a new shelter while the
intermediate ratings represent increasing degrees of damage or degradation
saverity. The overall shelter rating is not the average of the individual
element ratings. Rather, it is an independent rating which weights the
significance of the condition of each element in terms of overall shelter
serviceability. '

Selection of Survey Sites

Two factors were considered in the selection of sites. First was the
quantity and types of shelters and their availability for inspectior..
Second was the location of the site with respect to other sites. In most
cases, no site had more shelters than could be surveyed by a three-man team
in two days. Therefore, in the interests of efficient use of limited
travel funds, transportation costs and travel time could be minimized by
selecting two sites relatively close to each other. Examples of such sites
were Shaw ArB/Fort Bragg and Kelly AFB/Bergstrom AFB. The sites selected
ind the number of shelters evaluated at each site are given in Table 2.
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TABLE 2

SURVEY SITES

Location

SHAW AFB
62nd TRS
507th TACCS
682nd DASC

ROBINS AFB
5th CmBTCG
5th CmBTCG

TINKER AFB
3rd CmBTCG
3rd CmBTCG

BERGSTROM AFB
67th TRW
12th TRS
9lst TRS
602nd TACCS
712th DASC

EGLIN AFB
728th TSC

KELLEY AFB
HOQRS ESC

CHERRY POINT
2nd MAW

FORT BRAGG
CUSALAQ/DRXLA-FBG

WELLESLEY
253rd GP & 267th SQD ANG Station

COVENTRY
281st CGP ANG Station

GRIFFISS AFB
McCLELLAN AFB

11

(Honeycomb)
(Foam & Beam)

(Horieycomb)
(Foam & Beam)

(Honeycomb)
(Foam & Beam)

(Honeycomb)

(Foam & Beam)

(Foam & Beam)
(Foam & Beam)
(Foam & Beam)
(Foam & Beam)
(Foam & Beam)

(Foam & Beam)
(Foam & Beam)

(Foam & Beam)

Number of Shelters

26
46

54

41

52

51

16

26
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1 3.0 DATA BASE

The data collected describes the condition of 367 foam and beam
\ construction shelters and 85 honeycomb construction shelters. The total
/i data base is presented in Appendix B. This data base represents a large
- sample of the total population of shelters located in the continental
United States. Conclusions drawn trom an analysis of this data base may
not apply to other global areas due to differences in employment,
environment, and maintenance.

In general, maintenance data and frequency of deployment information
were not available. The lack of maintenance data precludes the estimation
of a failure rate and reliabtility oves the fielded period except for a
] small population of honeycomb shelters. The absence of frequency of
' deployment information precludes any assessment of the effects of such
usage.

13
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4.0 DATA ANALYSIS

4.1 Foam and Beam Construction Shelters

Reliability

In order to calculate the reliability of a system or a component of a
system, in this case a shelter, it is necessary that relevant failures be
defined, the number of failures recorded, and usage time and population
size known. In the case of shelters, since the exponential distribution of
failure is in doubt, the time between each failure must be known so that
the appropri»te failure distribution can be determined and the appropriate
reliability model employed.

In reliability terms a relevant failure is a failure occurring under
accepted conditions of usage whi:zh renders an item incapable of providing
its intended function. For a shelter, then, a relevant failure would be
loss of ability to provide protection from the environment or loss of
mobility. Such a failure, in view of a minimal field maintenance
capability in the Air Force, would require depot level repair, At the
outset of this program it was anticipated that the dates and frequency of
three events could be determined from company or depot records. This did
not prove to be the case. Company records proved to be brief, at best
indicating only when a system was sent to depot without any indication of
the condition of the shelters. Depot shelter repair records proved to be
unobtainable due to regulations which preclude the long term retention of
such records. Personnel at McClellan AFB estimate an average of 300
shelters a year are processed through repair. This does not, based on the
experience of this curvey team, mean that there are that number of relevant
failures a year. It indicates only that 300 shelters containing electronic
equipment have been sent to depot. While the electronics are being
rehabilitated, the shelter also goes through repair. In the main, this
repair corrects damage caused by fork 1ifts, the filling of nonpiercing
dents with body compound, and painting.

15
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[t is regrettable and most disappeinting to the survey team that the
number of relevant failures could not be determined and that shelter
reliabilivy as a result cannot be estimated.

Servica Life

An important parameter of a sheliter is the capability of attaining
some stated service 1ife. Table 3 shows the number of shelters in the ‘ata
base procured each year from 1965 through 1977. Figure 1 presents the
distribution of the overall shelter rating.

TABLE 3
SHELTERS PROCURED BY YEAR

Year '65 '66 ‘67 '68 'A% '70 '71 ‘72 '73 ‘74 ‘75 '76 '77
Qty. 75 86 40 33 2 28 3 28 19 19 7 17

The majority of the shelters, 234, were procured prior to 1970, and on
average have been in service for ten years., Figure 2 shows that only 2.4%,
ratings 1&2, of these shelters are in a failed state and require hard
rehabilitation to be returned to serviceable condition.

The 123 shelters procured from 1970 through 1977 probably have seen an
average of five years' service. The distribution of overall ratings,

Figure 3, for this younger population shows that none require depot
maintenance and all are in a serviceable condition.

[t is a certainty that maintenance has played a role in the
achievement of a ten year life for the older population. However, again,
the lack of maintenance data prevents determining the necessity for and
dependence on maintenance in reachiag ten years of service.

16
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Maintenance

Compeny ievel shalier maintenance in the Air Force, as seen by the
survey team, leaves much to be desired. This should not be taken as an
indictment of the user organization hut springs from the lack of technical
repair manuals, trained personnel, repair materiais, and facilities. Much
dissatisfaction was voiced at the user level ove* these conditions.

The survey team found numerous examples of punctures, early evidence
of corrosion, etc., which were amenable to fielc repair, given the skills,
instructions, and materials required. Unrepa‘red for extended periods,
these events lead to expensive repairs at the depot.

Analysis of Detail Characteristic Ratings

Table 4 ranks the various details rated in summarized form. It can be

seen that delamination and induced damage ware the most frequently seen
events.

TABLE 4
GENERAL STATIST.CS
Foam & Beam
NUMBER " PERCENT
367 Total Shelters
165 Total Shelters with Delaninated Panels 45
133 Total Shelters with Induced Damage 36
7 Total Shelters with Seal Deficiency 15.5
53 Total Shelters with Moisture Intrusion 14
40 Total Shelters with Rivemit Deficiency 11
13 Total Shelters with Fork Lift Damage 3.5

The following paragraphs discuss each characteristic evaluated.

20
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Delamination

Delamination was the most frequently seen degradation event. One
hundred and sixty-five shelters had some delamination of aluminum skin
from the internal foam. '

Table 5 provides the fregquency of occurrence by shelter nomenclature.
It is of interest to note that only 20 percent of the older groups of
shelters, 407L systems, have any delamination.

Table 6 provides the number of occurrences by panel. The exterior
roof skin shows the largest number of exterior incidents, while the
interior of the floor panel has the largest number of interior incidents.

The area of delamination as a percentage of the panel area is also
presented in Table 6. The range of values is relatively small and there is
no preferential panel so far as the size or characteristic of the
delamination. The interior skin delamination is an exception since where
delamination was noted, it appeared most frequently just inside the door.
The impact of heels of personnel stepping over the sill appears to be the
cause.

Induced Damage vs Fork Lift Damage

Induced damage dincludes damage caused by holddown chains, tree
branches and 1imbs, and human carelessness. In this analysis, fork 1ift
damage is evaluated versus the total of all other forms of induced damage.
Referring to Table 4, 133 shulters, c¢r 36 percent, have suffered induced
damage while only 13, or 3.5 percent, have any fork 1ift damage. Only 4 of
these 13 shelters had side wall tine damage with the remainder involving
the skids or the underside of the floor panel. These findings conflict
with the opinions voiced at the depots regarding a high incidence of fork
1ift damage. Hopefully these statistics will serve to put suzh damage in
proper prospective.

21
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! | TABLE 5

1 . SHELTER DELAMINATION

i ¢ 1

1 PERCENTAGE ,

" QTY  NUMBER OF PANELS WITH DELAMINATION  OF 3
OF SHELTERS :

NOMENCLATURE SHELTERS SINGLE PANEL TWO OR MORE PANELS DELAMINATED

5-138 1 0 0 0
5-141 18 2 4 33 a
5-208 3 5 100
GMS-280 3 0 0 0
5-280 44 10 8 4l ;
5-285 1 1 50
1 $-290 1 0 0 0
y 5-308 3 10 16 76
' 5-312 1 1 0 100
5-334 2 0 2 100
5-348 2 0 0 0
5-362 1 0 1 100
LS-373 2 0 0 0
| 5-380 2 0 2 100
t 5-385 19 5 13 95
| 5-386 0 5 100
| 5-395 0 0 0
4 5-409 1 1 0 100
: 5-414 1 3 100
g 5-423 23 5 10 65
8 $-426 0 1 100
5‘ $-437 1 0 100
: 5-448 1 0 50
5-449 14 6 3 64
5-450 2 0 1 50
5-456 1 0 100
5-458 1 3 80

22
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TABLE 5 (Cont'd)
SHELTER DELAMINATION

PERCENTAGE
QTY  NUMBER OF PANELS WITH DELAMINATION OF
oF SHELTERS

NOMENCLATURE SHELTERS SINGLE PANEL TWO OR MORE PANELS DELAMINATED

S-470 1 0 0 0
S-472 3 0 3 100
S-473 2 0 1 50
S-514 20 1 0 5
S-515 20 0 0 0
§-517 20 1 0 5
$-520 6 3 0 50
5-521 7 3 2 71
5-522 7 3 0 43
S-523 7 3 0 43
S=537 1 0 0 0
S-541 1 0 1 100
S-544 1 0 0 0
S-546 3 0 0 0
S-556 6 3 0 50
S-559 1 1 0 100
S-567 1 0 0 0
5-576 1 0 0 0
H-585 4 0 3 75
S-588 2 0 0 0
(General 407L) 50 7 3 20

74 shelters have only one delaminated panel
91 shelters have two or more delaminated panels

165 total shelters have delaminated panels
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PANEL

ROOF
INT
EXT

FLUOR
INT
EXT

FRONT
INT
EXT

REAR
INT
EXT

CURBSIDE
INT
EXT

ROADSIDE

INT
EXT

JASTEVIETLILNY

TABLE 6
PANEL DELAMINATION
Foam & Beam
NUMBER OF MANELS AVERAGE AREA OF DELAMINATION
WiTH DELAMINATION AS A PERCENT OF PANEL AREA

29 15
70 17
51 14
1 10
21 15
25 21

6 9 .

5 11 |
14 15
al 21

19 11 g

53 22
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Seal Deficiency

The characteristics of a deficient seal are hardening, pulling away
from the sealing surfaces, and cracking. Where cracking was found, care
was taken to differentiate between cracking of the sealing material and
cracking of the surface paint.

Fifty-seven, or 15.5 percent, of the ;he]ters had seal deficiencies.
The roof panel exterior was most prone to such deficiencies with 25, or

almost hilf of the total incidents.

Muisture Intrusion

Fifty-three of the shelters representing 14 percent of the population
showed visible evidence of moisture intrusion. This visual evidence took
the form of stains at the top, bottom, or around small punctures in the
side panels. This statistic is certainly on the low side since the survey
had no procedure by which hidden, i.e., not revealed by visible signs,
moisture could be detected.

In only one case was it found that intruding water was affecting the
installed electronic eguipment. A roof panel patch had been made to a 407L
shelter by the using company. Water, due to poor sealing, was entering and
dripping on the electronics. The using organization did not plan on
returning this shelter to depot. Rather, the depot was being requested to
advise and assist in making a proper field repair.

The lack of venting of shelters may be the cause of some reported
moisture problems. The survey team visited several bases when the daytime
humidity and temperature ware both high. Shelters examined early in the
niorning were found to have droplets of water condensed on the ceilings and
falling on equipment. As the sun warmed the shelters, the moisture
returned to vapor and nu longer was evident. Venting could help reduce the
build-up of high humidity and resulting condensation inside the shelters.




Delamination vs Seal Deficiencies vs Moisture Intrusion

The following analysis was undertaken to assess the possible
relationship between delamination and moisture in the panels. If moisture
is a major cause of delamination, a large percentage of shelters with
delamination should also have seal deficiencies and evidence of moisture
intrusion.

An examination of the data base reveals that only 12 percent of the
delaminated shelters had seal deficiencies and 13 percent showed evidence
of moisture . intrusion. Taking the analysis one step farther, only 2
percent of the delaminatéd shelters had both seal deficiencies and
evidence of moisture intrusion. This information is summarized in Table 7.

TABLE 7

DELAMINATION, MOISTURE INTRUSION AND
SEAL DETERIORATION OF FOAM & BEAM

Percentage of delaminated shelters with visible evidence of
moisture intrusion - 13%

Percentage of delaminated shelters with seal deterioration - 12%

Percentage of delaminated shelters having both moisture
intrusion and seal deterioration - 2%

This analysis strongly suggests 1ittle correlation regarding the role
of moisture as a cause of delamination. While this may be true, testing
under controlled conditions is recommended as a means of proving or
disproving the effect of entrapped moisture in shelter panels.
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Rivenuts

Rivenut problems were found in 40 shelters, which represents 11
percent of the data base population. The problem was limited to external
rivenuts serving as attachment points for leveling jacks and mobilizers.
The rivenut threads had become loaded with rust and scale to the extent
that it appeared impossible to insert a screw employing torque within the
holding limits of the rivenut.

This is an example of a situation which could be improved by company
level preventative maintenance. The use of plastic plugs, screws, or a
high viscosity grease to fill the rivenuts when nct in use should be
encouraged.

Rivets and Spot Welds

Particular attention was paid to the condition of all rivets and spot
welds. No corrosion was found around spot welds on any of the shelters.
One case of rivet failure was noted where the skin had separated from a
beam. Otherwise, all rivets were sound and tight.

Exterior Hardware

)y, SR L D A sl il g FROITL TS AATE SR TG TR 1Y) LO8 ¥ el it bt e e Aok

A1l external hardware was found to be in serviceable condition. An
occasional side wall hand/foot hold was slightly distorted. Top corner
1ifting rings were in a few cases also slightly distorted. The attachments
of the 1ifting ring assembly to the shelters were universally sound with no
distortion of rivets, screws, or surrounding panels. One exception to this
last statement was noted. Four assemblies on one shelter had been
overloaded which had caused rivet failure and skin distortion. This was
the only case where significant overloading of 1ift points was found.
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}.2 Honeycomb Construction Shelters

The population of this type of shelter is represented in the data base
by information on 85 shelters. This type of shelter was difficult to
locate, with the majority based at Bergstrom AFB and Shaw AFB.

Reliability

The problems of estimating the reliability of this group of shelters
are quite similar to those described for foam and beam shelter in Section
4.1 with one significant difference. Maintenenace records were found to
exist at Hill AFB for 79 of the data base honeycomb shelters, type 343N,
which had been procured by a contract dated 1967. These records covered
depot mgintenance actions from 1975 through 1979. Personnel at Hill AFB
immediately provided these records when contacted.

A comparison of these records with the data base revealed that 31 of
the data base shelters had been processed through the depot during this
period. Table 8 summarizes the maintenance actions for these 31 shelters.
All of these shelters, 23 of which were completely rebuilt by replacing all
panels, were returned to the field in "like new" condition. With a series
of like new dates established, the data base was again examined to
determine if any of these shelters were unserviceable, that is in a failed
state, when surveyed. Only one of these shelters was identified as
unserviceable, exhibiting extensive delamination of all panels except for
the floor panel after 21 months of field service. If there had been more
failures, it would have been possible to develop reliability estimates.

TABLE 8
MAINTENANCE ACTIONS
Honeycomb
No. Shelters No. Panels Replaced
23 all
1 2
7 none
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Service Life

| Figure 4 presents the distribution of the overall rating for the
f; population of 85 shelters. It can be seen that 17.6 percent or 15 of the
. shelters were unserviceable at‘thevtime they were¢ inspected and required
rebuilding. Adding this 15 and the 23 previously identified, it is evident
that 38 shelters of the sample population have ended their service 1ife in
the past five years. This repr ,ents 45 perrent of the data base
population of honeycomb shelters.

Table 9 presents the dates on which the remanufacturing by
replacement of all panels was completed on each of the 23 shelters and the 1
shelters were released in "1ike new" condition. It is tempting to use this ]
data in estimating a demonstrated average service life for the sample ]
population., However, to do so would lead to a grossly over optomistic
estimate for a number of reasons as follows:

| ik

1. The actual dates when each shelter became unserviceable are
unknown

il

il ) 2. Prior remanufacturing actions on this group of 23 shelters

SV,

3. Absence of remanufacturing data for sample population for the 4
period of 1970 to 1975. !

Maintenarice

The comments made in Section 4.1 regarding maintenance at the company
user level apply to honeycomb shelters and need not be repeated here.

One comment needs to be made regarding field level maintenance of this
type of shelter. The structural integrity of a honeycomb core shelter is
dependent on the bond between the panel skins and the honeycomb core.
Actions which can be taken at the field level to reduce the rate of delam-
ination should be investigated and implemented in view of the economics of
extended service life and reduced costs of depot remanufacturing.
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Figure 4: HONEYCOMB

DISTRIBUTION OF OVERALL RATING, 85 SHELTERS.
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SHELTER

CONTROL

NUMBER
923
984
954
921
974
910
931
986
927
929
920
934
913
949
958
966
943
969
932
925
978
917
975

TABLE 9
REMANUFACTURING HISTORY
Honeyconib

31

29
12

25
27
17

23
16
27
27

16
23
28
29
10
30

3l

DEPOT
DATE

Sept 1976

Oct
May

1976
1977

July 1977
Sept 1977

Oct
Nov
Nov
Nov
Dec
Jan
Jan
Feb
Feb
Feb
Feb
Mar
May
Jun
Aug
Jan
Jan
Apr

1977
1977
1977
1977
1977
1978
1978
1978
1978
1978
1978

1978

1978
1978
1978
1979
1979
1979

1
|
1
'1
1
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Analysis of Detaijl Characteristics Ratings

Table 10 ranks the various details rated in summarized form. It
should be noted that the order and niagnitude of the events are similar to
those given for foam and beam shelte~s in ‘Table 4 except that moisture
intrusion and seal deficiency appear in revercad position. It should also
be noted that none of the shelters exhibit any fork 1ift damage.

TABLE 10
GENERAL STATISTICS
Honeycomb
NUMBER PERCENT
85 Total Shelters
27 Total Shelters with Delaminated Paneis 32
25 Total Shelters with Induced Damage 29
11 Tote1 Shelters with Moisture Intrusion 13
4 Total Shelters with Seal Deficiency 5
2 Total Shelters with Rivenut Deficiency 2
0 Total Shelters with Fork Lift Damage 0

Delamination

Delamination was the most frequently seen degradation event. While
occuring less frequently than in foam and beam shelters, 32 percent versus
45 percent, delamination of panels is more serious here due to the load

carrying characteristics of honeycomb panels which are directly related to
the skin to core Lond.

Table 11 provides information by shelter nomenclature regarding
frequency of occurrence as well as single and muitinle panel} delamination.
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TABLE 11
SHELTER OFLAMINATION
Honeycomb
PERCENTAGE
QTY  NUMBER OF PANELS WITH DELAMINATION OF
OF , SHELTERS
‘ NOMENCLATURE SHELTERS SINGLE PANEL TWO OR MORE PANELS DELAMINATED
) 343N- 80 14 12 32
' S-530 5 1 0 20

In Table 12 which summarizes delamination by panel and average area,
the roof, curbside, and roadside panels all prove to be equal in terms of
occurrence and very similar in terms of average area of delamination. The
floor, rear, and front panels appear quite insensitive to this failure
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mechanism.
TABLE 12
PANEL DELAMINATION
Honeycomb
NUMBER OF PANELS AVERAGE AREA OF DELAMINATION
PANEL WITH DELAMINATION AS A PERCENT OF PANEL AREA
ROOF
, INT 9 17
y EXT 9 21
FLOOR
INT 1 5
EXT 1 0
FRONT
INT 1 15
EXT 1 40
REAR
INT 3 18
EXT 1 10
CURBSIDE
INT 7 14
EXT 10 23
ROADSIDE
INT 4 14
EXT 14 18
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Induced Damage

Induced damage -includes damage caused by holddown chains, tree
branches and limbs, and human carelessness. That absence of fork 1lift
damage 1s probably due to the smali sample - size of this type shelter and

the relatively small frequency of occurrence noted for foam and beam
shelters.

The severity of induced damage noted was relatively minor and with the
exception of a few small punctures did not appear to be contributing to the
overall degradation of the shelters.

Moisture Intrusion

The frequency of occurrence of moisture intrusion, 13 percent, is
virtually identical to foam and beam shelters. The same visible evidence
as in the case of foam and beam was usec in making the determination here.

No cases of intruding moisture affecting installed equipment were
observed. ~

Sea?.Deficiencx

The condition of seals was superior to that of the foam and beam
shelters. The frequeicy of occurrence of deterioration, 5 percent, is one
third of the rate found for foam and beam. '

Since only 4 of these sheiters showed evidence of thrs defect, no

conclusions can be reached regarding the most likely panels with the
defect.

34
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Delamination vs Seal Deficiencies vs Moisture Intrusion

The following analysis was undertaken to assess the possibie
relationship between delamination and moisture in the panels. If moisture ‘
is a major cause of delamination then a large percentage of shelters with B
E” delamination shouid aiso have seal deficiencies and evidence of nioisture i
intrusion.

s

o,
e

An examination of the data base reveals that only 7 percent of the
delaminated shelters had seal deficiencies and 2 percent showed evidence
' of moisture intrusion. Taking the analysis one step farther, none of the
v delaminated shelters had both seal deficiencies and evidence of moisture |
intrusion. This information is summarized in Table 13.

o

TABLE 13

DELAMINATION, MOISTURE INTRUSTION AND
SEAL DETERIORATION OF HONEYCOMB SHELTERS

R TR T 5 D

Percentage of delaminated shelters with visible evidence of ; {

j moisture intrusion - 7% i
i Percentage of delaminated shelters with seal deterioration - 2% 3 3
! Percentage of delaminated sheiters having both moisture . Co
intrusion and seal deterioration - ' 0% ! %
; ~ t !
Rivenut; o
Rivenuts : 1
1

i
Ck

1
3 I
.j.' ’5

Rivenut problems were found in 2 shelters, which represents a very
small percent of the data base population. The problem was limited to
external rivenuts serving as attachment points for leveling jacks and
mobilizers. The rivenut threads had become loaded with rust and scale to i
the extent that it appeared impossible to insert a screw employing torque |
within the holding limits of the rivenut.
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This is an example of a situation which could be improved by company
level preventative maintenance. The use of plastic plugs, screws, or a

high viscosity grease to fill the rivenuts when not in use should be
encouraged.
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5.0 CONCLUSION AND RECOMMENDATIONS

It is concluded that the number of shelters evaluated in this study
provide a data base which represents a significant asset to the Air Force
shelter program even though the data base represents only shelters based in
the continental United States. For the first time decisions can be based
on factual information particularly in the R&0D area where the frequency of
occurrence of the significant deficiencies are now known.

The analysis of this data base could have been performed more
efficiently and completely had funds been available to develop a
-Jmputerized software data management package and the data entered into a
computer file. The analysis of an expanded data base would be impractical
by manual means. It is recommended that the data base be computerized with
the necessary software made available for analysis.

It is recommended, in view of the 1limited geographic coverage
provided by this study, that surveys be conducted of shelters employed in
the European and Pacific theaters where the conditions of climate,
employment, and maintenance are significantly different from those in the
United States.

The questions of the reliability and achieved service life remain
unanswered due to the absence of records. In this"regard, it is
recommended that each shelter contain a permanent record of all damage
waste, deficiencias, and field or depot corrective action. These records
would ultimately provide the data on which reliability and service life
estimates could be based, allow analysis of field and depot maintenance,
and guide technology research and development.

37
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In reljability, the definition of failure is critical. Failure must
also be categorized as relevant or nonrelevant. In the course of this
study no evidence of formed definitions of operational shelter failures

was found. It is recommended that action be taken to define and categorize
shelter failures.

The lack of a structured field maintenance capability has been found
to be a significant factor in the deterioration of a shelter to an
unserviceable state and the necessity of expensive rework at the depot as
well as the loss of the electronic system function for a significant period

of time. The development of a field maintenance capability is strongly
recommended.
38
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Survey Forms and Guidelines
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1 SHELTER IDENTIFICATION
@ ro: (@ me:
DATE:
G rocatron:
(@ NOMENCLATURE: SHELTER , Ys:
SUB SYS:
() SERIAL NO: SHELTER sYs:
U8 SYS
® @
Q@ contr. No. (1) contr. Ne.
DATE CODE:
@ omexstons: L. W. H.
@ wetmnr:  unLoAcED —_ LoADED
@2 coNSTRUCTION: BEAM & FUAM
HONEY COMB CORE
WOOD & FIBER. wss__"“"

OTHER

@ OvERALL CONDITION 12 34.567

COMMENTS :
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d , DATA COLLECTION GUIDELINES

e I SHELTER IDENTIFICATION
i (Refer to Page 40)

1. NO.: A consecutively ordered numeric :
character identifying each shelter j
reviewed, preceded by an alpha ,
character extracted from the first
alpha character of the name of the

. base, installation or site visited. !
2.  NAME: Name of individual preparing shelter ‘
jdentification sheet. )
DATE: Date of inspection.
3. LOCATION: The name of the base, installation or

site at which inspection is made.

4.  NOMENCLATURE, SHELTER: Government's designated name of a
shelter series; ex: S-280. Found on

name plate.

5.  SERIAL NO., SHELTER: Alpha and/or numeric  ¢haracters -i
assigned by manufacturer used for ‘
identification. Found on name plate.

. S i

{ 6. MFR: Manufacturer of sheiter. Found on name

5 nlate.

5 7. CONTR. NO.: Alpha and numeric characters ‘
x identifying specified agreement ‘
: between government and manufacturer

] for construction of sheiter, Found on

K name plate. ?
E ' 8. DATE CODE: Numeric code introduced by shelter ’
’ j

manufacturer  indicating date  of
i construction. Usuaily found on name
i ) plate.

R

9. SYS: Alpha and/or numeric characters
indicating overall system which shel-
ter is part of.

SUBSYS: Alnha ard/cr  numeric  characters
indicating <subsystem installed into

5 the sheiter. Botrh found un name plave.

% NOTE: A second set of S7S and SUBSYS

is included if more space is needed.
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L 10. MFR: Manufacturer of system and subsystem
o . . installed into shelter. Found on name
!‘ ' plate.
11. CONTRO. NO.: Alpha and numeric charactors

" identifying specified agreement
‘ between government and manufacturer
for construction of system found in
shelter. Found on name plate.

12. DIMENSION: Exterior physical dimension  of
shelter. Usually found on physical
data plate.

13. WEIGHT: UNLOADED, The weight of the empty shelter.

LOADED, Rated weight which the shelter c¢an
carry plus the weight of the shelter,
Both found on physical data plate.

14, CONSTRUCTION: Type of construction used to build

shelter; ex: Foam & Beam, Honeycomb
cone, etc.
NOTE: Careful examination should
reveal rivets or spot welds in foam and
beam construction where skin and beams
are attached.

15. OVERALL CONDITION: A number rating system from 1 to 7
indicating overall condition of entire
shelter.

16. COMMENTS: Space provided for any comments which

the team inspector feels relevant.
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IT SERVICE HISTORY

Owo: B
(G)sERVICE BRANCH: . ATE: /7
(R)MODTFICATION DATES:
(E) INSPECTION DATES:
(6)MOBILIZING METHOD: MOBILIZERS e

OTHER
NONE
(7) OEPLOYMENT/FREQ (QUAKTITY) TRUCK HELICOPTER o
FLAT BED ... CARGO (PLANE)
RAIL _ SHIP
LOADING/UNLOADING METHQD: KIT FORK LIFT
CRANE™ TRUCK/TRUCK
NRECKER — """ OTMERS ___
() CAMAGE ASSOCTATED WITH:  TRANSPORTATION !
LOADING A
UNLOADING y
@ ocepLovMenT HIsTORY: DATE FROM 10, q
',. i
| i
| @D WAINTEMANCE (PREVENTATIVE, REPAIR, REHAB.)
. FIELD _ DEPOT WHAT WHEN. L
; . - ]

ek el L v i, i 2




™ il il
T U e e R M) ; A 3
o . i

II  SERVICE HISTORY
(Refer to page 43)

NOTE: Information found in using activities records or by word-of-
mouth.

1. NO.: Saﬁe as used for shleter
jdentification (Sheet 1)

g

2.  NAME: Name of individual preparing
service history sheet.
DATE: Date of inquiry.

L R
o

3.  SERVICE BRANCH: Branch of Armed Furces; ex: Air
Force, Army, etc.

4. MODIFICATION DATES: Dates when the shelter was
modified; ex: vents, ducts, etc.
If possible determine if depot
modified or site modifiad. ‘

5.  INSPECTION DATES: Dates when using activity
inspects their shelters.

6. MOBILIZING METHOD: How shelter 1is made mobile.
Numeric characters entered as
percentage for as many mathads
as needed.

SIZE: Rating of mobilizer used; ex: 1k
ton 4 x 4 truck, etc.

7. DEPLOYMENT/FREQ. (QUANTITY): This refers to the method of i
%
5.

shipment for any distance by
means other than the mobility
method of 6 and the number of
times by each method. '

8. LOADING/UNLOADING METHOD: Method used to 1load and unload
shelter from a mobilizing media.

9. DAMAGE ASSOCIATED WITH: Indicates threa categories in
which damage usually occurs.

5 10. DEPLOYMENT HISTORY: Date and location of any !
i maneuvers occuring during
i shelter life.

11. MAINTENANCE: Type, location, and time of
maintenance action.

44
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PHYSICAL CONDITION (GENERAL)
NUMERIC RATING

The condition of each shelter efement, 1 through 19, will Le given a
numerical rating on a scale of 1 to 7. The criteria below will apply.

Unserviceable Serviceable Like New
Poor Fair Govd
Wni' S S o’
1 2 3 4 65 6 7

This saction represents our most difficult task. Not enly must the
condition be Jdetermined but the cause must be identified as well., The
cause will be covered by three general categories as degradation,
humar ind-iced, and de«ign related.

Degradation may be classified as reversible or nponreversible. The
former would apply to the aging of easily repaired or repiaceable
jtems as paint, cgaskets and minor hardware. The latter applied to
items requiring major Jepot activity to repair panels, doors, etc.
where delamination, warping or leaking s evident,

The human induced category covers all events where abuse is evident.
Cxamples include damage by fork 1ifts, loose shipping restraints,
improper hoisting procedures, dropping in lvading/off loading, and
Jacks deformad due to shelter raejocation wi'n jacks extended.

Design related causes reiatd wo degrade conditions non¢ related to
tack of maintenance or abuse. Examnles {aciude delamination around
onenings in panels and peripheral areas of panels, sheared 1ift
points, distorted or jammed jack elements, and sealing material
separation at joints.




“INI %00H
EREIL]]
I
‘St (3)
= “INI IS 8 *1N1 ¥V3Y "INI OIS OVOu/14391S *INT 1N0¥4
Q
=
: f
=
8
m -
»
3
nDH'
— - 1)
hod <r
L9svez ‘339 51708 *SInN
LISKEZL ma::“
regrezt s3oNiit} wvmawv (1) :
L9SHEZ L SoNIN0  (9) -
L9svezl Ivivi1 (s -
L9svezt simsv (1) .
tasvezl swis (¢) :
19SVE2 ¥00H
L9S¥vE 2 u..:mu“@ .
. . L9sy¥e 2t sials i
m s
£95V¢g2 1 ONOBINS 340D t9spez wive () :
® *INI SNITID)
E

'
v




itk S o 5 &t e NS S I E itk i i/ stk s il 14

III PHYSICAL CONDITION INTERIOR
(Refer %o page 46)

1. PAINT:
A. Chipping and flaking - primer remains
B. Peeling - large areas - bare metal
C. Scored - Associated with damage caused by storing oF A.L.
units for transportation, etc.
D. Oxidation - Dull surface, loose pigment present, in severe
cases primer may show through.

Examine all interior surfaces and note type(s) of paint loss,
if any. If loss is uniform on all surfaces, estimate % of
loss. If loss is localized indicate areas on drawing and type
code.

2. PANELS: Sides, Ceiling, and Floor

A. Sound Panel - Flat, no bulges, waves, ripples,
stress lines, or surface damage
B. Delamination - Usually indicated by autward bulge of

aluminum skin at peripheral surfaces
and around openings. Tapping such
areas with a half or silver dollar will
produce a ring quite different from

sound areas. A1l such areas of .
delamination will be shown on the |
drawing. ‘

NOTE: Equipment attached to the ‘
interior panel surface will also !
effect the “ring." 5

C. Overstress Damage - This condition may anpear most :
frequently in ceiling panels as a
result of improper hoisting
procedures. The  stress lines
radiating from the corners with minor
to major buckling and skin separation
from core. Indicated on drawing.

D. Induced Damage - This category 1is dintended to cover
obvious damage (punctures, crushed
areas and corners, etc.) caused by
human carelessness. Using personnel
may remember how the damage occurred.
Such information should be ncted in
comments and shown on drawing.

L 3.  SEALS: Examine for separation ac seams and |

yod loss of resiliency. Separation at roof

: seams may also indicate a panel
overstress condition. Hardening is

- indicative of aging. Note defects on

3 drawing.
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5.

8.

9.

GASKETS:

LEAKAGE:

OPENINGS:

HARDWARE ITEMS:
Hinges ~

Joor Latches -

Nuts, Bolts, Rivenuts,
Rivets, Spot Welds -
COMMENTS:

NO.:

10. RF SHIELDING:

Used as interface hetween all types of
doors and the shelter. Examine
integrity of adhesive which restrains
gasket material. Examine resiliency
of gasket material. Indicate defects
on drawing.

Water may be observed or stains may be
evident at szams, bottoms of panels,
cutouts, or trom damage punctures. Pay
particular attention to shelters
showing other forms of dJdamage or
failure. Note nature of evidence of
leaking and indicate on drawing.

Examine all openings, feed-through,
ducts, vents, etc. for condition of
seals and surrounding areas for
delamination. Determine if openings
are depot or field modifications. Give
location on the drawing.

Examine for distortion, alignment, and
freedom from binding.

Examine for alignment, play, and
binding.
Examineformissingandsheareditems, over
threaded rivenuts, and stripped threads.
Indicate on drawing.

Space provided for comments which the
inspector feels relevant.

Same as used on Sheet 1.

Located around door.

Finger type - Check for missing
fingers, corrosion on fingers, contact
to shelter.

Mesh type - Check for breaks in mesh,
attachment of mesh to door, contact of
mesh to shelter.

NOTE: Some shelters do not contain RF
shielding.
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Iv

PHYSICAL CONDITION EXTERIOR

(Refer to page 49)

NOTE: In reference to Items 1 through 7, please refer to III Physical
Condition Interior and corresponding numbers.

8. SKIDS:

9.  JACKS:

10. LIFT POINTS:

11. COMMENTS:

12. NQ.:

o e

Minor damage to these items is to be
expected. Look for and report major
distortions, buckling, collapsed sec-
tion, and sheared weld, rivets or bolts.

These items, since they are located at
the corners of shelters, are vulnerable
to damage and failure. Bending of foot
plates and lower jack post may frequently
be induced through movement of shelters
with posts in an extended position.
Examine for 1lubricant, condition of
threads, straightness of shafts, and
soundness of attachment points. Note any
deficiencies on the drawings.

Examine for distortion, cracks,
fracture, and loose or sheared or
stripped, attachment hardware. Could
occur in conjunction with overstress
panels and seal separation. Examine for
modifications either depot or site also
if modifications were authorized . Note
any discrepancies on drawings.

Space provided for comments which the
inspector feels relevant.

Same as used on Sheet 1.
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GENERAL COMMENTS

After examination of a shelter there will be a set of four examination
papers created. The category (NO.) will contain the same number for
a set of papers corresponding-to an individual shelter.

Referring to I Shelter Identification, number 15, this rating should
be discussed between the entire team and should not be filled in until
after the completion of the examination of the shelter.

In general, any information which can be gained by discussion with
personnel should be entered in the appropriate comment section.
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EXPLANATION FOR DATA BASE CODES

Comments Column

Comments will he coded first by an. alpha character indicating
interior or exterior. The alpha character will be followed by one or more
numeric characters indicating different comments.

Exampie:

B-Exterior; 2-Holes, Punctures; 9-Skid Damage; etc,...
See below for a listing of comments and their codes.

Sheiter Nomenclature Column

An alpha character C wiill indicate whether or not the shelter is part
of a module. A module is defined as a complex made up of two or more
sheltars connected together. The character C will appear in the right side
of the shelter nomenclature column. A numeric character will follow
indicating the number of shelters in the complex.

An asterisk may appear in the left side of the Foam and Beam shelter
nomenclature column. The asterisk will indicate chat a shelter has gone to
depot within the past year. An asterisk may appear in the left side of the
Honeycomb shelter nomenciature column. The asterisk will indicate that a
shelter has gone to depot within the past five yeirs.

Code Comments

A Interior

B Exterior

1. Delamination

2. Holes, Punctures; tree limbs, incorrect handling etc.
3. Leaks; Shelter Structure

4

Leaks; Items attached to shelter. Ex: power inlet box (includes
expandables).

. AN e N g N e R
A et 1 S0 &




Code Comments
5. Dents
6. Deterisvating Rivenuts; Rusting, Stripped, Pulled Out, Broken Stud,
etc.

7. Insufficient Patching; Lack of proper amount of seazlant, incorract
attaching metheds, etc. '

8. Rusting; Ferrcus Metals

9. Skid Damage

10. Jeal damage; cracking, chipping missing, pulled away, etc.
11. Depot Repair

12. Site Repair

13. Tiedown Chain Damage

14. Damaged Gasket; missing, brcken, misapplied, etc.

15. Deteriorating Paint; chipping, peeling, scrapped, oxidize, etc.
16. Corrosion; non ferrous metals

17. Deteriorated door latches and hardware;

18. Damaged 1ift points;

19. Damaged mobilizer mounts

20. Skin cracks

21. Damaged RF Shielding

22. Skin Separation; Pulling away from seams.

23. Fork Lift Damage

24. Non-operating levels

25. Overstress Damage; Bulges, etc.

26. Damaged spot welds

Manufacturers Column

Code Mfg. Code Mfg.

Gi  @ichner E Electro Mechanical

Go Goodyear T Twin Industries {
C Craig B Brunswick &
D  Dekalb L Loadcraft
Y York Astro Z Zero Corporation &
M Magline %
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E
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0 o \ONENGLATURE o W rovEcLaTuRe iy
§-308 : '
1 A,1-8,1,2,20 $-308A B-2 U 61A/TRC-978 NOBSR -93356
: 2 3,1,13,10 5-308A 8-235 0k "TRG-97R NOBSR-93356
: 3 B.1,13 5-308 " 46 +C-9TA NOBSR-93356
\ 4 $-308 , 16 CA-7161A/TRC-97A NOBSR-93356
: 5 8,13,5 5-308 154 0A-7161A/TRC-97A NOBSR-93356
§ 8,10 s-308 19 0A-7161A/TRC-97A NOBSR-93356
7 A,1,21-8,15 v 5.308 34 0A-7161A/TRC-97A NOBSP-93356
8 8,13,16 $~308A 129 TRC-97A NOBIR~93356
9 * 5-308A 170 TRC~37A NOBSR-93355
; 10 A,1-8,15 $-308A 8 TRC-97A NOBSR-93356
} 1 A,1-8,15,13 5-308A 172 TRC-97A NOBSR-93356
- 1R A,1-8,15 5-308C 123 0A-7161A/TRC-97A NOBSR-93356
13 A,15,14 5-308A 121 TRC-97A NOBSR-93356
14 A,l,14 $-308A 27 TRC-97A NOBSR-93356 3
18 $-308A 188 TRC-97A NOBSR-93356 :
E 16 A,1-8,15,4,10,1 5-308 109 TRC-97A NOBSR-93356 B
i 17 8,1 5-308¢ 80 0A-71614/TRC-97A NOBSR-93356 :
E 18 A,1-8,1 $-308A 218 0A-71614/TRC-97A NOBSR-93356
p 19 3,1,10 $-308 B8 TRC-978 NOBSR-93356 i
! 20 A,1-8,1 s-308 164 0A-71614/TRC-97A NOBSR-93356 4
a 8,1 5-308 6l 165 TRC-87A NOBSR-93356 %
22 A, 18-8,1 5-308 6l 210 TRC-97A NOBSR-93356 4
f 23 A,1-8,1,5,13 | s-308 Y 1162-2 AR/TSC-15 NOBSR-93356 3
: 2 8,1 5-308 5 TRC-97 NOBSR-933:6 P
' %5 5.1 5-308 18 TRC-97 NOBSR-93356 i
2% 8,1 $-308A 266 TRC-97A NOBSR-93356 3
27 A,1-B,1 $-308A 62 TRC-97A NOBSR-93356 %
28 A,1-8,1 $-3084 191 '0A-7161/TRC-97A NOBSR-93356 3
29 B, L16,15 §-308A 43 G0C6/TRG-97A NOBSR-93356 i
cTR: B 5-3084 15 TRC-97A N0BSR-93356
3 8,1 5-308A 70 TRC-97 NOBSR-93355 ;
¢ R 8.1 5-308A 7 TRC-97A NOBSR-93356 \
3 *  S-308A 209 TRC-97A NOBSR-33356 v
2 # B,L.IS 5-308A ! TRC-97A NOBSR-93356 '
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Lo comewrs NMENGLATLRE o e NOWENCLATURE “Wagn
$-280
40 8,8 $~28Q 4/6 ¥ 1122.27¢9 TRC/132” FR3603986-0129¢
41 8,8,2 $-280 A/G (MOD) Y 1122-300 TRC-1324 FR36039Y86-0129€
42 8,5,1,15 $-280 8/G M 0114-10468 DAAB05~69-C~0114
43 8,5,2 $-280 A/G a2 MX~5168/TRT-22 FR38-039-A6-01297¢
44 A,4-8,2,8 $~280 A/G 14 1122-230 C~6023/TRT~22 FR36-039-A6-U1297¢
45 8,2,15.8,8 S-280 8/6 E 1372 PP-3922/TRT-22 DAABOS«67-C-2509
45 8.1,2 §-280 M 0114-5908 DAABOS«69~C-0114
47 A 10-8,10,7,3,2,8  $-280 8/6G 0 71 ASM-1478 0AABO5«68+C~1726
48 $~280 8/8 0 560 MTC-1R DAABO56B~C-1725
49 4,10,3-8,8,7,3 5-280 8/6 £ 1664 A5M-14568 0AABO5-67-C-2509
50 8.8,2 5-280 8/G D 7 AsM-1458 DAABOS~67-Cw1726
§1 A.10-8,2,8 $-280 8/G 4 982 ASM-1468 DAABOS~67-C- 2600
52 A,10-8,7,10,6 $-280 8/6 £ 10§ ASM-1478 DAABQS-69-C-0129
53 A,10,16+8,2,13,6,20, $-280 8/6 0 § DAABOS-68+C-1725
54 8,1 S-2490 8/6 M 0114-20048 TSQ-84 0A4B05~69-C-0114
§8 §-280 8/6 L 0114-20288 T5Q-84 0AABO5-69~-0114
58 A4 $-280 B/G M 0114-9868 AsM-1468 DARBOS«69-('-0114
57 A4 5280 . M 0114-6578 ASM-1468 DAABDS« 6900114
38 $~280 8/G M 0114-13004 ASit-147 0AABOS+69+C+0114
59 A,l10-8,13,2,5 5-280 8/6 M a114-5428 OAABOS~69-C~0114
60 A,10,1,4-8,19 $+280 8/6 h 0114-17638 OAABGS~69+C-0114
a1 4,10-8,20,13 54280 TYPE c 9723-68
§2 8,1 $-280 8/8 E 97 DAABUS«69-L-0129
83 A,1-8,8,10 $-280 B8/G E &2 0AABQ5-69-C-0129
64 8,107 S~280 8/G b 0114-5413 JAABO5~69-C-0114
85 8,13,5 $-280 8/G M Ql14-10308 DAARQS~69~C-0114 i
66 8,10,13 3-280 M Q114-5998 Maintensnce Van DAABO5~69~C-0114 i
&7 $-280 4 1184-18 GRM~36 #00027-67-C-0037 1
68 8.1 5-280 8/G £ 123 77C-38 BAABO5-69~C-0129 !
o9 A,1-8,5,1 $~-280 8/6 I3 4 F19628-69-C-0120 1
70 A,1-8,5 5-280 ai 105i0-1 JSA700~76-C-3159 .
71 A4,21-8,2,15,16 S-280 8/G Gl TRC-165 F19528-68-C-0120 i
72 A,1-8,1 S-280 8/G € 3 3
73 4,1-8,5,1 S-280 C §728-33 F42580
74 Al-8,1,5 5-230 8/6 14 1234-24 75C-62 F19628-67-C-0394 *
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FFODAHEO0

N SHELTER ? SERTAL SYSTEM CONTRACT
g 0. COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
i
M
75 8,1,15,16 $-280 8/G 3 2 Maintenance
76 $-280 c 9723-88 Maintsnance F42580 !
77 8,1 * 5.280 c 20 TTC-30 F19628-67-C~0270, %
8 8,1 * 5-280 ¢ 20 TTC-30 F19628-67-C~0270 2
79 A,1-8,1,23 $-280 8/6 3 5 TRC-64
80 A.1-8,1,15,10 $-280/6 Y 10798-33 GRM-32E NOi+~73220
al A,1,21 $-280 B/% 3 4 AN/TRC-165 F19628-69~C-0120
82 A,1,8,1 <260 MOD Gl 1199¢-1 AN/TYA-16 N0O24-67-C- 1485
S-141 _
- a3 $-141/G 0 267 FR36-039-8-4-05961E
' 84 8,10,2 * S.141 T 0-1
85 B,5 $=141/6 0 253 FR36-039-8-4-05961E
86 8,10,16,7 $-141/6 0 258 FR36-039<8-4-05961E
87 A,l1-8,10,15 * 5-141/6G ) FR36-039-8+4-05961E
88 8,10,5 5-141/6 0 256 FR36-039-8-4-0596 1€ ;
89 8,1,10 $-141/6 D 257 FR36+039-8-4=05961E
%0 A,16,3+8,7,10,5 $-141/6 ) 261 FR36-039-8-4-05961E
9l Ay1,348,19,2,4 S=141 ¢ a71.22 . 0A36-039SC-90561 1
Y 92 A,1-8,8,7,15 $-141/6G ) 332 ' FR36-039-4%-5-00564E .,
93 A,2-8,10 5-141/6 Gt 1016-7 AN/MTC=1 DAABOS-68+€+1734 g
) A,6,3-8,2,7,12,20,3 $§-141/G Gl 1016-7% AN/MTC-1 DAABO5-68+C-1734
95 8,2.15,8 $-141/G T 58 AN/MSC-29/5-176C 19028-PP-62 ;
96 8,18,2 S-141/6G 3 28 GRM-@5 !
97 5-141/G 0 265 FR36-038+8-4-05961 ,
98 8,2 S-141/G 0 263 FR38-038-8-4-05961 i
99 5-141/G 0 266 FR36-038-8-4-05961 P
100 A,1-8,1,15,5 5-141 8 001A GRM-94 g
: 101 A,1-8,1,15,5 5-141 G 10453-2 GRM-94 M00027-78-C-0097 "
102 8,10,7 5-141/6 D 252 FR36~039-8-4-05961E g
§-515 i
3 103 8,15 * 5-515 ¢ Gl 10492-501-15 F08638-76-C-0009
. 104 vs-515 M6 G, 6l 10502-8 F30602-77-G-0117 7
.05 3,15 * 52515 ¢ G 10492-502-12 F0B638-75-C-0009 1
106 8,15 *S-515 A6 G, G4 10502-2 F30602-77-C-0117 ;
1
|
}
1
g
%
b
60
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aN SHELTER F SERIAL SYSTEM CONTRACT
Lo COMMENTS NOMENCLATURE R. MER' NGMENCLATURE NUMBER
107 8,15 * §-515 G Gt 10492-501-11 F08638-75-C-0009
108 8,15 *5-151 A6 G Gi 10502-4 F30602-77-C-0117
109 8,6,15 S-515 ¢ Gt 10432-501-2 F0B538-~74-C-0016
110 B.15 S-515 Cy Gi 10452-501-5 F08638-74-C-0016
il S-515 G 104682-501-1 F08638-74-C-0016
112 8,6,15 5-515 ¢ Gf 10492-501-12 F08638-75C-0009
113 S-515 A/G C, Gi 10492-501-16 F30602-77-C-0117
114 8,6 §-5185 7 Gt 10492-501-6 F08638~75C-0009
118 §-518- ¢ Gi 10492-501-9 F08638-75(-0009
116 B,2 S-51%8 % Gi 10452-501-5 F08638~74-C-0016
117 5515 Cy Gi 10453-501-3 F08638-74-C-0016
118 5-51% & Gi 10492-501~3 F08638-75-C-0009
118 S-818 ") - 10492-501-4 F08638-75-C-0009
120 8,8 S-518 ¢ Gi 10452-501-4 F0B638-74-C-0016
121 8,8 §-515 G Gt 10492-501~3 F08638-75-C-0009
122 5-518 Gi 10452-501-9 F08638~74-C-0016
$-521
133 A,3,1-8,15 s-52yT Gt 10448-3 AN/TPN=19/4N/TPN-25 F19628-73-C-0298
134 A,3-8,9,22 S-5821/T Gi 10448-9 AN/TPN<19/AN/TPN=25 F19628~73-C-0298
135 A, 1-8,1 5-52UT Gi 10448-8 AN/TPN-19/AN/TPN-25 F19§28-73-C-0298
136 A,1,3-8,3 $-821/T Gi 10448-7 AN/TPN-19/AN/TPN-25 F19628-73-C-0298
137 A,3-8,2,8,10,15,1 s=52YT Gt 10443-1 AN/TPN-19/AN/TPN=25 F19628-73-C-0298
138 A,2-8,1,2 S-521/T Gl 10448-2 AN/TPN=19/AN/TPN-25 F19628-73-C-0298
139 A,3,21,3-8,1,8 S521/7 Gi 10448-5 AN/TPN=19/AN/TPN=25 F19628-73-C-0298
§-514
153 8,8 S-514 ¢ Gi 10452-501-10 F08638-75-C-0009
154 8,10.8 S-514 Cy Gi 10452-502-4 F08638-24-C-0016
158 S-514 ¢ Gt 10452-502-2 F08638-74-C-0016
156 8,8 $-£14 Cy ] 10452-502-7 F08638~74-C-0016
157 S-514 ¢ Gt 10452-502-5 F08638-74-C-0016
158 8,24 S-514 G Gi 10452-502-9 F08638-74-C-0016
159 A 3,10 s-514 G Gi 10492-502~3 F08638~75-C-0009
160 A,1-8,8 S-514 Cy Gi 10452-502-3 F08638-74-C-0016
161 8,15 * 5-514 A/G G Gt 10492-502-15 F0B638-75-C--0009
162 8,15 v 5-514 A/G ¢y Gi 10502-8 - F30602-77-C-0117
153 8,15 s-5144/6  Cy Gf 10502-9 £30602-77-4-0117
164 8,15 S-514 A/5 Cy Gi 10502-9 F30602-77-C-0117
62
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; 9N SHELTER F SERTAL SYSTEM ' CONTRACT
: L0, COMMENTS . NOMENCLATURE R. MUMBER NOMENCLATURE NUMBER
165 8,10,15 s54 G Gt 10452-502-8 $08638-74-C-0016
h 166 8,15 s-514 Gl 10452-501-8 F08638-74-C-0016
h 167 8,10 S-514 ¢ 61 10452-502-1 F08638-74-C-0016
: 168 s-514 G, Gt 10452-502-6 F08638-74-C-0016
‘ 169 8,10,5 =514 G, Gt 10492-502-1 F08638-75-C-0009
i 170 8,5,10 S-514 G, Gl 10492-502-7 - F08638-75-C-0009
\ 171 8,15 s-514 ¢, 6l 10492-502-11 FO8638-75-C-0009
172 8,15 $-514 A/G C, ] 10492-501-14 F30602-77-C-0117
$-5%7
186 8,25 S-537/4 af 10332-2° AN/ULG-9/AN/UYK-14 510038
H-585 .
202 8,1 : H-585 ¢ 34369 ' AF30-635-30907
203 A,1,8,2,3-8,1,3,1 H-585 ¢ 3438-13 AF30-635-30907
208 8,1,10 H-585 ¢ 3438-21 AF30-635+30907
205 8,26,19,8,10.3 H-585 AF30-635-30907 .
§-450 T
ar 8,15,5 $-450 Gt 9 0Z-11/TSC-60V3 #009  F19628-68-C-0164 ,
us A.1,22,21 §-450 Gl 1009-57 0Z~11/TSC-6QV3 F19628-68-C-0164 :
L5~372 i
231 Ls-373 9164897 . F33657-71-C-0103 B
232 LS-373 916489-6 F33§57-71-C-0103 l
§-208 e
250 A,1,10+8,1 5-208 3 AN/TSC-15 Nolre-77320 1
251 A,1-8,1,3 $-208 . 4 AN/TSC-15 NoBre-77320 a
252 A,22-8,1,3 $-208 13 AN/TSC-15 NoBre-77320 i
,3 253 8,1 S-208 58 AN/TSC-15 NoBre-77320 {
. 254 A,3,20-8,1,10 5-208 159 AN/TSC-15 NoBre-77320
255 A,8,1-8,5,15,3,1 s-208 Y 132 AN/TSC-15 NOM-71001
. 256 8.1 * 5-208 6 TSC-15 NOM-72320 !
b 257 B.l $-208 036 T5C-15 NOM-73371 i
§-538
: 266 A,3-8.5,15, $-588/G 8 770055 AN/GRN=29(V )/AY/GRN-20(V ) F19628-76-C-0210 zj
. 267 8,15 $-588/G 8 770059 AN/GRN=29(V )/AN/GRN-30(V ) F19628-76-C-0210 k
. $-334 ]
279 8,1,5,13,7.20 5-334 Y 1051-9 AN/GRM-320 NOM-72991 1
280 A,1,14-8,1,5 5-334 Gi 10575 $-334/GRM-32C DAS700-77-C-8312 '

' i,
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E{ QN SHELTER F SERIAL SYSTEM CONTRACT
L 0. COMMENTS . NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
$-138
297 8,7,15 $-1367P Y 1217-2 F09€93-70-C-0963
§-530(See Note)
31l 8,15,5 $-530 A/G Go 1002 F19628-77-C-0113
312 §+530 A/G Go 1001 19628-77-C-0113
313 $-530 A/G Go 1003 F19628-77-C-0113
34 8,1,15,5 $-530 A/G Go 1004 F19628-77-C-0113
315 8,10 $-530/G" . Go 1035 F19628-77-C-0113
$-395
327 A,10+8,5,2 5-395/G 3 899 X-mitter T-938/TRT 0AABO5-67-C-2509
328 B.2,5 $-395/G £ 897 . X-mittar C6025/TRT 0AAB05-67-C-2509
329 B,5,:0 $-395/G E a9s MOS58/TRT DAABO5-67-C-2509
’ S-448
; 344 A,1-8,5,10 5-448 G 54 AN/TSC-60(V)1 F04606-77-C-0896
il 5 8,5,15 §-448 Gi 10503-20 7$C-60 FO4606-76-C-0248
{ $-44g
3 356 A,1-8,1,5,15 * 5-449 6 019 AN/TSC-6Q(V)1 F19628-68+C-0164
L 387 8,5,15 S-449 Gf 1029-60 AN/TSC-60(V)3 F19628-68-C-0164
i 358 A,21-8,3,19 S-449 - Gi 1009-66 .  AN/TSC-60(V)3 F1Y628-68-C-0164
1 359 A,1,21-8,5,6,19 Se449 Gf AN/TSC-60(V)2 F19628-68.C-0164
360 A,1-8,5,6 S-449 Gl . AN/TSC=60(V)2 F19628-68~C-0164
361 Ry27,1+8,5 5-449 Gt 14 AN/TSC-60(V)2 F19628+68-C-0164
362 As21-8,1 5-449 Gl 004 AN/TSC-60(V)2 F19628: 48~C-0164
363 $-449 Gt 10579-22-2  AN/TSC-60(V)2 FO4606-77-C-0896
364 8,5 S-449 Gi 10579-14 AN/TSC-60(V)2 FO.606~77~C~089%5
3 365 A, 48,4 S-449 6l 10679-3-31  AN/TSC-60(V)3 FO4606-77-C-u896 ;
: 366 ' S-449 6l 41 AN/TSC-60(V)2 F04606~77-C-0896
367 Al S-449 6l AN/TSC-60 F19628-68-C-0164 i
y 368 8,116,158 S-449 al AN/TSC-60 F19628-68-C-Q164 4
. 369 A,1-8,1 $-449 Gi AN/TSC-60 F19628-68-C-0164 i
s S-426
- 378 A,l1-8,1 $-426 Gi 1603-23 AN/MRC-113(V)2,AN/MCC-14 F34601-68-C-1656 b
; $-520 ]
3 391 A,3-8,10,15 S-520/T G 10447-4 AN/TPN=-19/AN/TPN-24 F19€28-73-0-Q298 !
ﬁ 392 A,L1,21,848,25,18 S-520/T Gi 10447-9 AN/TPN-19/AN/TPN-24 F19628-73-C-0298
k 393 A,1-8,7,3 $.520/7 Gl 10447-5 Al/TPN~19/AN/TPN-24 F19628-73-C-0298
“j.-, 394 A,1-8,5,2.6 S-520/T Gi 10447-1 AN/TPN~19/AN/TPN-24 F19628-73-C-0298

Note: The honeycomb shelter data base is limited to the S-530 shalters
on pages 66 through 67 and the 343N type shelters om pages 74
through 75, 76 chrough 77, and 78 through 79. The relatively
small data base resulted from funding limitations which limited
the data collection efforts to the continental United States.
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ON SHELTER F SERIAL SYSTEM CONTRACT
Lo, COMMENTS . NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
398 B,6,15 §-520/T G 10447-2 AN/TPN-19/AN/TPN=-24  F19628-73-C-0298
6 A,1,21,3,8,3,10 §-520/T Gt 10447-3 AN/TPK-19/AN/TPN-24  F19628-73-C-0298

$-522
811 B,1,14,5 s-5227 Gt 10449-54 AN/TPN-10 F19628-73-C-0298
4.2 A,21+8,1,15 $-522T GI ©  10449-24 AN/TPN=19 F19628-73-C-0298
413 8,15,6,10,1 S-522T & 10449-9A AN/TPN=19/0K~235-T F19628-73-C-0298
414 A,3-8,1 35227 Gt 10449-1A AN/TPN-19/0K-235-T F19628-73~C-0298
415 A,3-8,5,10,18,14 S5277 61 10449-7A AN/TPN-19/0K-235-T F19628-73-C-0298
416 A,3-8,6,15 s-5227 ] 10449-24 AN/TPN=19/0K=235-T F19628~73-C-0298
117 Au3+8,14,15,6 §-5221 6! 1044984 AN/TPN19/0K-235-T F19628-73-C-0298

$=523
3 A,148,8,10 $-5237 Gt 1044958 AN/TPN=19/0K-236-T F19628-73-C-0298
422 §-5237 Gl 10449-38 AN/TPN-19/0K~236-T F19628-73+C-0298
433 8,15 $-5237 Gt 10449-9p AN/TPN=19/0K-236-T F19628-73-C-0298
434 Av1,2+8,10 §-5237 6 10449-18 AN/TPN~19(V)2/0K-236-T F15628-73-C-0298
438 A3 $-5237 Gl 1044778 AN/TPN-19 F19628-73-C-0298
436 B,1,5 $-5237 Gt 10449-23 AN/TPN<19/0K-236-T F19623-73-C-0298
437 A3,148,6,14,10 §-6231 af 10449-88 AN/TPN-19/0K-236-T F19628-73-C~0298

S-458
481 8,5,15,10 5458 Gt 1041-44 AN/MRC-113(V)1/02-113  F34601-69-C-2345
452 A,21-8,8,5,1 5458 il 1041-2A AN/MRC-113(V)1/)2-113  F34601-69-C-2345
483 Acdy2148,1,5,2,8 e & 1041-64 AN/MRC-113(V)1/0Z19  F34601-69-C-2345
484 AleB, 1,5 463 & 1041-28 AN/MRC-113(V)1/02419  F34601-69-C-2345
458 Al Sw463 Gi 1003-24 AN/MRC-113V2/MCC-14  F34601-68-C-1654

S-385
467 A,1-8,5 $-188 61 1003-15 AN/MRC-132/MRC-113(V)  F34601-68-C-1654
468 8.4,6 S35 Gl 1041-18 AN/MRC-132/HRC-113(V)  F34601-60-C-2345
469 Avl-8,2,1.6 §4388 G 1041-15 AN/MRC-132/MRC-113(V)  F34601-69-C-2345
470 A,1-3,5,9,2,27 S-388 6! 1041-13 AN/MRC-132/MRC-113(V)  F34601-69-C-2345 1
471 Al,18,27-8,9 $-385 6l 1041-14 AN/MRC-133/MRC-113(V)  F34801-69-C-2145 fj
472 A1,21-8,2,8 $~308 Gl 1003-6 AN/MRC-132/MRC-113(V) 1 F34401-68-C- 1654 g
173 Av2,1-8,2,2,6 5-388 af 1003-17 AN/MRC-132/MRC-132(V)  FI4601-68-C. 1§54 Y
474 AvL,é3-8,1,5 s-38¢ Gl 10r3-5 02-18/MRC-113(V)2 £34601-68-C- 164 *4
478 M1i21-8,6,1,3 §-3u8 & 1003-18 AN/MRC-132/MRC-113(V)  F3d601-68-C- 1654 4
476 fe1,10-8,1 §-385 Gl 1003-19 AN/MRC-132/MPC-113(Y)  ¥34601-68-C-1654 Q
477 Al $-385 ] 1003-14 AN/MRC-132/MRC~113(V)  F34601-65-C-1654 i
470 * 5-188 ] 1003-13 AN/MRC+132/MRC-113(V)  F34601-68-C-1654 :
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L. COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
479 A,21-8,6,5,9,1,2 5-365 Gi 10417 AN/MCC-114/MRC-113(V)  F34602-69-C-2345
480 A,1-8,6,5,1 §-385 Gt 1041-8 AN/MCC-114/MRC-113(V)  F34601-69-C-2345
481 A,1-8,5,9,1 $-385 61 1041-9 AN/MCC-114/MRC-113(V}  F34601-69-C+2345
432 A,1-8,1,5 $-385 Gt 1003-21 MRC-132/MRC-113 Fl4601-68-C~ 1654
483 4,1-8,1,5,33 S~385 Gi 1003-3 MRC-132/MRC-113 FI4601-68-C-1654
484 A,1,10-8,1.6,2.,26 S-385 Gl 1003-12 MRC-132/MRC-113 F34601-68~C-1654
485 A4,1,4B,1,4 5-385 Gt 1003-14 MRC-132/MRC-113 F34601-66~C-1654
S-348
488 8,23 S-348 G 119 AN/TSC-58 DAABOS-68-C-1720
489 8,2,5 5-348 0 296 AN/TSC-58 GAABOS-58-C~1726
3-386
501 A1-8,1,5,15 $-386 Gi 1003-8 AN/MRC-113(V)2 F34601-68-C-1654
502 A, 1-8,1 §-336 Gi 1003-7 AN/MRC-113(V)2 F34601-68-G- 1654
503 A,1,21-8,1.6,5 5-386 Gi 100341 AN/MRC-113(V)2 F34601-68~C~1654
504 A,1-8,1 S-186 Gi 13634 AN/MRC-113(V)2 F34601-68-C~1654
505 A,1-8,2 S-388 G 1003-9 AN/MRC-113(V)2 F3A501-68-C~ 1654
S~437 ‘
513 8,1 . 5-437 G1 10332-3 AN/ULQ-9/AR/ASC-23 F30602-72-¢-0398
§-3i2°
526 A,3-8,2,1.3 5-312 c AN/TGC-37V F34775G1
. S-456
543 A,l-8,1 S-456 Gi 1003-29 AN/MRC-113(V)2/AN/MCC-14 F34501-68-C~1654
S~414
956 A.21-8,8,1 5-413 0 30 AN/TSC~388 FR36039-2-6-01318E
587 Ael,21-8,1,15,27 S-414 D 19 AN/TST-388 PR36039-2-6~01318E
558 A,1,21-8,1,5,15,8 S-414 0 § AN/TSC-388 FR36039-2-6-01318€
559 A,l,21-8,1 5-414 0 23 AN/TS5C-388 FR36039-2-6-01318€
§-380 .
573 8,1,5 S-380 Y 118442 M0027-67-C~0037
574 B.1,5 5-380/6 Y 1091A-1 AN/GRM-86 NOM-73285
3-362
337 A,l S-362 c & AN/TCC-22 AF30({602)3940
S-423
598 8,5.7 S~423 Y 28-2 AN/TGC-28 F19628~67-C-0394
599 A.1,21-8,1.5,20 S=423 Y 1239-30 AN/TGC-28 F19628~67-C-0394
600 8,1,5,15 5-423 Y 1234-3 AN/T5C-62 F19628~67-C-0394
601 3,1-8,2 5423 1234-40 AN/TSC-62 r19628~67-C-0394
802 5-423 Y 1234-25 AN/TSC-62 F19628~67-C-039¢
70

B N I « oo
SRERPRUNIS SRS EURVERAE ol

ot i, i AR, 0 ik e ¢ M«-f‘mmmﬁm_aﬁﬂﬂm




T ST YT [N T T S L TR A T S T T, R I

- —ve, JwT e - T s ] - -
" g’ . e
sooo & —_— U ELZvww
o o & o pr Of & 2 [ A ) > a — — ve ey = o a n ® & = =
wwwZZTD o Wuyy X o} o o e e e = E R
(1} M M oD b4 — ) > ~— — st N > > a. 4 MBB
ZZT=Z wuow xz =z = o o« x o = X o e o
2 3 CEEZ288% gk FEFgg € ¢ gg¥E €5 < THETT
o o C© 2= x = FEXF% X = =z © o
oW (=] OO <
TV | § o @ v v » w n < ¢ 3 0 0 -« ™ < B ¢ < - < <+ n oW I
m._.z_..g.—uz.._ < W ow o~ w v w W <« o F ~ o~ « w ~ ~ wn ~ v @ < [P
«vr o w < <
W W~=¥w < n < w w w wn v -4 w o w0 ™ w < -3
<
1 SNV <o W WV W T T w w w o oW on W - n L o p . IR R 2
¥ SINIH | v b v v © w = w W W w v < w < w s o o - w o o
1. o
£ T
; o SHINID | s ¢ @ © © = = w W o D O < w < n o -« -« < < w N P
. I
: w
i = I | 2 =z = =z = = > = = z =z = = = = > = z = z = = = = = 7o oo 3
: s )
k) § g
g I SINSVI | o b @+ w0 ©W < @ w ow o 0w oW < w < ©w ¢ < -+ v nw oo < ﬁuﬁ
' 1
{ & SWIS | v v < X g
17 w WV T T W W W oW ¢ VWD - [T < w8 <+ < <+ w w3 ﬁ
&4 4001 | w o0 = ©W < T w w 0w w1 own < w0 < 0o S - wwon S — ..m
Bl “ 00 | o v o maeeoo v @ ¢ < o0 ~ ™ - 0w ¢ ¢ @ o N A |
H: s -
i = i
f W._ SIS | s w e ¢ 9 ™ uw <+ w @ ¢ ™ 0w - © - n oo L] <+ 2 e i
F o %
w = INIVd G 1D * 0 W W w <+ @ < W0 < w < o - o nwe s ™ “H
v
=z
3 e B o~ ww w oo - - w
F Lo
.
’ 2 SL089 *SIMN W W o w w oW o won - - w ¢ < O <+ ~ w < w .
=]
o
SN O o W [".] WM oMo - - W o 3 W - ~ w < v
I
g STONTH [P R BT SRR w W oI W W oW - < w ¢ @ W0 < -« w o <
i
.
: « SININIZ0 [PV AR WP AR R w W0 W0 W oD W < - w o < - w <@ w
1 2
3 43 IV} = =2 = =2 = = > = z =z zZ = > > z 2z z = = = z = = =
- m E
4 — SIPISYD W W N Y N wn won wnow o < L [T SR T ] - ~t w w <
.
w. B SW3ISs W W N T NN Y w W W own e W - [T T ] ~ L w wn < w
E
- BOO14 Wt ™M g T wy N I BT IR hd e 0w G T ™ Lo o [ < v
: ;
W. WIND 4 o w0 w ow - 0w o @ w0 o o o < w ".L..L
8 SIS | w w4 2 A A LT 4 v ewn « 4 ww  ow
] i3
1l
m INIYY w oW NN S oI v 0 W W w <t [T I T ) L ™ w < ,MM
1
w )




- FreerTreey v oI > T
T  jnitafeaunn ciinb o T bl P, . i P
Sl . M

O 1O

b 4 SHELTER g SERIAL SYSTEM CONTRACT
Q. COMMENTS NOMENCLATURE R. MIMBER NOMENCLATURE NUMBER 3
i
A
: 603 8,2,5 §-423 Y 1234-7 AN/TSC-62 F19628-67-C-0394 :
504 A,14,21,27 $~423 Y 1239-25 AN/TGC-27 F19628-67-C-0394
605 8,5,7.2 5-423 Y 1239-15 AN/TGC-27 F19628-67-C-0294 ]
606 8,1,5,7 $-423 Y 1239-13 AN/TGC-27 F19628+67-C-0394 .
607 A,1.10-8,1,5 $-423 Gl 10078-5-1  AN/TGC-26 F19628-67-C-0394 1
608 8,1.5,6 * 5-423 Gl 10078-6-1  AN/TGC-26 F19628-67-C-0394
609 A.1,16-8,5 * 5.423 Y 1259-23 AN/TGC-27 F19628-67-C-0394 ‘
610 A,1-8,1.8 5-423 ai 10078-5-2  AN/TGC-26 F19628-67-C-0394
611 A,1-8,1,15 $-423 G 10078-6-2  AN/TGC-26 F19628-67-C-0394 1
612 A,22-8,1 5-423 Y 1234-13 AN/TSC-62 F19628-67-C-0394
613 A,1,4-8,6 $-423 ¢ 6t 10078+9-1  AN/TGC-26 F19628-67-C-0394 i
614 A.l,4 $-423 c, G 10078-9-2  AN/TGC-26 F19628-67-C-0394
615 A,4-B,14 5-423 G Gi 10078-11-2  AN/TGC-26 F19628-67-C-0394
416 A4 $-423 ¢, ] 10078-10-1  AN/TGC-26 F19628-67-C-0394
617 8.25,5,1 $-423 ] 1239-12 AN/TGC-27 F19628-67-C-0394
618 A,1-8,6,22,5,19 $-423 Y 1234-6 AN/TSC-62 F19628-67-C-0394
619 A,1-8,5,1 * 5-423 Y 1239-4 AN/TGC-28 F19628-67-C-0394
§-556
621 8,6 $-556/T c 9428-13 AN/TYQ-14(V)4 . F33657-71-C-0836
k 622 8,5 5-556/7 c 9428-9 AN/TYQ-14(V)4 F33657-71-C-0856
1 623 8,10,1 5-556 c 9428-7 AN/TYQ-14(V)4 F33657-71-C-0856
524 8,1,10,5,24 §-556/T c 9428-4 AN/TYQ-14(V)4 F33657-71-C-0856
625 8,1,6 $-556/T c 9423-8 F33657-71-C-0856
' 626 A21 §-556 ¢ 9428-6 F33657-71-C-0856
$-285
627 A,10-8,2,3 §-285 ¢ 3575-15 AN/TRC-S7 AF19(628)-529
628 A,5-8,1 §-285 ¢ 3575-2 TRC-87 AF19(628)-529
629 8,5 $-285 c 3932-5 TRC-87 AF19(623)-4856
630 A,1-8,5 $-285 ¢ 6225-7 TRC-878 80A-34(601)-24966 v
S-517 .
638 A,3,4,16,10-8,5 $-517 Gi 0-506-58  $-517/G-8 F19628-71-C-0119
639 A,2-8,5,4,6 $-517 G 0-506-59  $-517/G-8 F19627-71-C-0119 .
540 A,3,4-371,5.5 5-517 Gi 0-506-57  S-517/G-8 F19628-71-C-0119
641 A,3-8,6,15 $-517 Gf A-503-27  AN/TMQ-28 F19628-71-C-0119
342 A,10-8,3,6,19 $-517 Gi 0-506-51  S-517/G-8 F19628-71-C-0119
‘ 643 8,5 5-517 ¢ G A-503-23  AN/TMQ-28X F19628-71-C-0119
& 564 S-517 g, Gi A-503-22 AN/ TMQ-28X F19628-71-C-0119
e
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BASE

ROBINS
ROBINS
ROBINS
ROBINS

ROBINS

ROBINS
ROBINS
ROBINS
ROBINS

SHAW

ANG (MASS)

ANG (MASS)

ANG (MASS)

ANG (MASS)

ANG (MASS)

ANG (MASS)

ANG (MASS)
SHAW
SHAW
SHAW
SHAW
SHAW
SHAN
SHAW

EGLIN

EGLIN
EGLIN

EXTERIOR

9

AT Y T\ T TR R TN Y gy

AR NN : :

i

TIV33R0
SINIed 1411
sAove

S4IxS

S1109 ‘SLnN
SIIVI
S39NIN
SONINIJO
JIVivIl
SISV
SI¥3s

40073

J00d

S$301S

INTYd

4
4
3
3

3
3
4
5

"

4
3
5
5
Y
5
4
4
§
5
§
5.
4

L)

ROBINS

]

kial

CONDITION STATEMENTS

P = e 1
AT - e Ty

-

et
A

INTERIOR

i

E: ]

S1708 ‘SN
SNV
SININ
SONIN340
33V
SITUSYD
SIS
300
INIUID
s3ais

INIVe

| AMR (MASS)
5 l ANG (MASS)

3
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0N SHELTER F SERTAL SYSTEM CONTRACT

L Q. COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER

645 S-517 ¢y Gi B-504-12 AN/TCC-76%-3 F19628-71-C-0119

546 5-517 Cy G 0-505-36 AN/TCC-76X-8 £19628-71-C-0119

647 §-517 ¢, i 0-506-43 F19628-71-C-0119

648 A,l4 §5-517 ¢y Gl D-506-14 F19628-71-C-0119

549 A,3-8,15,3 $-517 Gi 108 F19628-71-C-0119

650 B.6 5-517 &l 107 F19628-71-¢-0119

651 A,l4 $-517 ¢y Gl B-504-14 AN/TCC-76-8 F19628-71-C-0119

652 $-517 ¢, Gi A-503-21 AN/TMQ-28 F19628-71-C-0119

653 8,15,5,6 5-517 Gf A-503-28 AN/TMQ-28X-8 £19628-71-C-0119

654 8,5,6 $-517 i A-503-29 AN/TMQ-28X F19628-71-C-0119

655 A,4,10,8-8,14,6,8 5-517 ] 8-504-17 AN/TCC-76%-8 F19628-71-C-0119

656 A,20,1-8,6,14 5-517 Gi B-504-15 AN/TCC-76X-8 F19628-71--0119

657 A,2+B,6 5-517 Gt C-505-40 AN/TCC=77-8 F19628-71-¢-0119
(GMS-230

663 GMS-~280 Gl 10575-1 DSA700-77-C-8312

664 CMS-280 Gi 1028-3 AN/TSG-57 F34601-69+C-1345

665 GMS~280 Gl 10575-47 DSA700-77-C-8312 3
S-541 '

767 8,1,15 $-541 M 0114-18358  AN/TCC-38(V) 0AABOS=69-C-0114
S-559

778 8,1 §5-559 ¢ 010 AN/TYQ-5A M00027-75-C-0052 -
S-473

750 A,3-8,2,3 $-473 Y © A5 STORAGE N0G024-67-C-1485 3

791 A,1-8,1,5,15 $-473 Al TYQ-1(V) N00024-67-C-1485 ,
S-472

301 8,15,1 $-472 3] AN/TYQ-1 NODO24-67-C~1485 J

802 A 1-8,1,7,5 s-472 G 10256-3 AN/TYA=28 N00O24-67-C-1485 '%

803 A,1-8,5,1 5-472 v Al AR/TYQ-1(V) N00024-67-C- 1485
S-567 ;

815 B,8,5 5-567 Gi 104322 ARN~988 N00189-74.C-0372 ﬁ
$-409 §

821 3.1 5-409 Gi 10480-8 0Y-63T/TPS-43E FQ4606-75-C~0070 o
$-470 !

829 5-470 . OW-49/TYA-3 400024-72-C-1485 :

HONEY coMB - 343N * 3

910 8,12,11 * 343N730 Go 30 F33657-67-C-0450 b

211 A,3-8,12 343N730 Go 39 F33657-67-C-0450 .

912 A,4-8,2,5 343N401 Go 41 F33657-68-C-056€ :

*Seé Note on.bageA66.
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o SHELTER £ SERIAL SYSTEM CONTRACT
o COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
913 8,5.11 * 3438401 Go 2 £33657-68-C-0566
914 8.5 3438705 Go 42 F33657-67-C-0450
915 B,5,11 * 343N205 Go 16 F33657-67-C~1169
916 8,12,19,15,11 * 343N201 Go P F33657+68-C-0566
917 8.19,11 * 343N750 Go 79 F33657-67-C-1169
918 343N502 Go 8 F33657-67-C-0450
919 845 3438501 Go 8 F33657-68-C-0422
920 8.15,19,11 * 383N720 Go 25 F32457-67-C-0450
921 8,11 * 43N720 Go 15 F33657-67-C-0450
922 A,1-8,12,19 343N601 Go 13 F33657-68-C-0422
923 8,11 * 3N705 Go 30 F33657-67-C-0450
924 8,1,5,27,12 * 343N201 Go 2 F33657-67-C-0450
925 8,11 * 3438201 Go 84 F33657-67-C-0450
926 8,11 * 343N201 Go 41 F33657-67-C-0450
927 8,5,11 * 343N701 Go i F33657-67-C-0450
928 8,7,3 343N201 Go 17 F33657-67-C-0450
929 8,11 * 3438201 Go 47 F33657-67-C-0450
930 A,1-8,1,10 3438751 6o 16 F33657-67-C-1169
931 8,11 * 343N750 6o 28 F33657-67-C-0450
932 8,1,12,11 * 43NTS0 6o 31 F33657-67-C-1169
933 A,10,1 343N750 Ga 40 F33657-67-C-0450
934 8,19,11 * 343N740 Go 5 F33657~67-C-0450
935 8,1,19 3438790 Go a1 F33657-67-C-1169
936 A,1,8-B,1,16 343N750 Ga 75 F33657-67-C-1169
937 A,1-8,2,1,3 343N750 & 76 F13657-67-C-1169
938 8,1 3438750 Go 86 F33657-69-C-0285
939 8,16,15,1 343N401 Go 5 F33857-67-C-0450
940 343N401 Go 45 F33657-69-C-0285
941 Ad 343N301 Ga 4 F33657-69-C-0285
942 8,1 3430751 Go 7 F13657-67-C-1169
943 B, 11 * 3438730 Go P F13657-67-C-0450
944 A,27-3,19,15 3438730 Go 9 F13657-67-C~0450
345 8.1 3438710 Go 16 F33657-67-C-0450
946 Av3-8,1 3438710 Go 49 F33657-69-C-0285
347 A,16,4 3438720 Go 12 F33657-67-C-0450
948 Byl 343N601 Go 15 F33657-68-C-0422
49 8.19,11 * 343720 Go 18 F33657-67-C-0450
950 343N501 Go 13 F33657-68-C-0422
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¢y SHELTER F SERIAL SYSTEM CONTRACT

o COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER

951 A.1-8,1 38IN7E0 Go 11 F33657-67-C-0450
952 A,1-8,15 343N750 Go 1 F33657-67-C-0450
953 343N201 Go 9109 F13657-68-C-0566
954 Bull * 343N201 6o 120 £33657-68~C-0566
958 383N201 Go 9 F33657-67-C~1169
956 8,11 * 383N201 Go 01 F33657-67-C-0450
957 3830201 Go 23 F33657-67-C-0450
958 £.11 * 3430201 Go 81 F33657-67-C-0450
959 83N740 Go “ F33657-69-C-0285
960 8,2 343n301 Go 30 F33657-68-C-0566
961 3438740 Go 43 F33657-69-C-0285
962 8,11 » 343N501 Go 14 F13657-68-C-0422
963 8,1 3830201 Go 2 F33657-69-C-0285
964 8,1,19 3438730 Go 38 F33657-67-C-0450
965 A,3-8,5,11 ~ 3438201 Go 121 F33657-68-. -0566
966 B.11 * 343n20: Go 58 F33657-67-C-0450
967 343n201 Go 23 F33657-68-C-0566
968 A,1,14-8,1 © 343750 Go 88 F33657-69-C-0285
969 8,11 * 343N201 Go 93 F33657-68-C-0566
970 3438401 Go 1 F33657-68-C-0566
97 A,1-8,1,5 3438750 Go 78 F33657-67-C-1169
972 A,1-8,2,15,8 3830750 Go 81 £313657-67-C-1169
973 8,15,8 3438710 Go a8 £33657-69+C-0285
974 8,11 * U720 Go 0 F13657+67-C-0450
975 8,15,10,5,11 * 343N501- Go 15 F33657-68-C-0422
376 343N601 Go 17 F33657.68-C-0422
077 A3 3838720 Go 29 F33657+67-C-0450
978 8,11 * 543N740 Go 25 733657-67-C~0450
979 A,3-8,1,15 3438740 Go 29 F33657~67-C-0450
980 3438301 Go 13 £33657-68-C-0566
381 8,7,1,3 343N751 Go 21 F33657-69~C-0285
282 8,15,1 383N301 Go 15 F13657-69-C-0285
383 3838201 Go 111 F33657-G8~C-0566
284 8,11 * 383N201 %o 51 F13657-67~C-0450
285 343N401 Go 19 F33657~68-C-0566
286 8,11 * 343N201 Go 15 £31657-67-C-0450
987 A,1,3,16+3,15 343NT30 Go a1 F33657-67-C-0450
288 A,3,16,20-8,5,1,2,3, 343N730 Go 28 F33657-67~C-0450
289 83,15 15 amno Go 19 ¥33657-47-C-0450
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R SHELTER F SERIAL SYSTEM CONTRACT
Lo, COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
$-290
995§ 8.5 $-290 14 AN/TRC=96
S-544
1001 5-544 " 10531-14-12062  GSQ-120 F19628-76-C0268
S-556
1009 $-556 10599-1 75C-88 0SA700-77C-8312
$-546
1019 8,23 5-546 ¢ Gi 10531-17-12062  4SQ-120(V)1 F19628-76+C-0288
1020 $-546 C, ] 10531-42-0228 GsQ-120(V)1 F19628-76-C-0288
1021 * 5546 Gl 10531-38-12063  GSQ-120(V)1
GENERAL 407L sysTem
1031 8,15 Gt 4 T5Q-91/TYC-10 F19628-75-C-0118
1032 8,2 &l 4 T5Q-91/TYC-10 F19628-75-C-0118
1033 61 4 T5Q-91/TYC-10 F19628-78+C-0118
1034 A,4-8,4,2 ¢ 1 75Q=93/0A-5452 F19628-67-C-0154
1035 A,1,3-8,2,1 c 1 75Q+93/0A-8451 F19628-67-C-0154
1036 8,2,15,16,3 £ 10 TSQ=91/TSA-36 F19628-67-C-0154
1037 g.5 v E 2 75Q-91/TSA«35 F19628-67+C-0154
1038 . 3 32 © TSQ-91/TSA38 F19628-67-C-0154
1039 A,3,16 E 8 T50-91/0A<5448 F19628-67-C-0154
1040 3 1 T$Q-91/0A-8446 F19628+67-C<0154
1041 . E 9 T$Q-91/0A-8446 F19628-67-C-0154
1082 » E 4 75Q-91/0A<3447 F19628+67-C-0154
1043 8,1 * 3 4 T$Q-91/0A-8450 F19628-67-C-0154
1044 3,13 3 2 15Q-93 F19628-67-C-0154
1045 8,1,13 3 18 75Q-93/0A~8452 F19628-67.C-0154
1046 A,21-8,1,13 E 3 7SQ-93(V)/0A-8452 F19628-67-C-0154
1047 8,5,15 £ 35 TSA-34 F19628-67-C-0154
1048 B,5,15.,1 3 34 TSA-34 F19628-67-C-0154
1049 4 8 T$Q~92/0A~8448 F19628-67-C-0154
1050 3 5Q-92 F19628-67+C-0154
1051 8,5,1,15 ¢ £ 21 T5Q-92/0A-3448 719628-67-C-0154
1082 8,5,1,15 Cy £ 22 T50-92/0A-8448 F19628-67-C~0154
1053 8,5,1,15 Cy £ 23 TSQ-92/0A-8448 F19628-67-C-0154
1054 8,1,15 ¢y 3 43 TSA=34 F19628-67-C-0154
1085 8,1,15 ¢, 3 9 TSA-34 F19628-67-C-0154
1056 8,1,15 Cy £ 3 TSA-34 F19628-67-C-0154
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N SMELTER . '; SERIAL SYSTEM CONTRACT
9. COMMENTS NOMENCLATURE R. NUMBER NOMENCLATURE NUMBER
1087 ¢ E 16 TSA-34 F19628-67-C-0154
1088 Cz E 2 TSA-34 F19628-67-C-0154
1089 &G E 23 TSA=34 F19628-67-C-0154
1080 Cy £ 13 TSA=34 ¥19628-67-C-0154
1061 Cg 3 15 TSA-34 F19628-67.C-0154
062 B9 s ¢ 10 TSA-4 F19628-67-C-0154
1083 B,1,5,18 E 12 TSA=38 F19626-67-C-0154
1064 8,1,20 E 2 TSA-35 F19628-67-C-0154
1085 8,1,2 E TSA-38 F19628-67-C-0154
1086 B,1,5,18 E 2 TSA-34 F19628-67-C-0154
1087 8,13 E 2 T5Q-93(V)/0A-8452 F19628-67-C-0154
4 1064 € 4 T5Q-93(V)/0A-8451 F19628-67-C-0154
1089 E 6 TSQ-93(V)/0A-8452 F19628-67-C-0154
1070 4 ] TSQ-93(V)/0A-8452 F19828-67-C-0154
1071 ¢ E 2 TSA-4 F19628~67-C-0154
1672 ) 3 @ TSA-34 F19628-87-C-0154
1073 Cy € 19 T5Q-91/T5A-34 F19628-87-C-0154
1074 Cs € ? TSA-J4 F19628-67.C-0154
1078 CS € 14 TSA-J4: F19628.67-C-0154
1076 Cs € 18 TSA-34 F19628-67-C-0154
1077 y 1220-8 Maintenance F9803-70-C-1016
1078 ¢ JA-5491/TTC-30 F19628+87-C+0270
1079 8.1,8 ¢ 0A-8489/TTC-30 F19428-67-Cv0270
1080 Al4-3,1,7,8 ¢ ¢ 0A-8489/1TC-30 F19628-87-C-0270
1081 4,1,10 C.2 ¢ QA-8489/TTC-0 F19428-67-C+0270
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MISSION
of
- Rome Air Development Center

RADC plans and executes research, development, test and
delected acquisdtion programs in support of Commard, Control
Communications and Intelligence (C37) activities. Technical
and engineening dupport within areas of technical competence
48 provided to ESD Program Offices (P0s) and other ESD
elements. The prinelipal technical mission areas are
communications, electromagnetic guidance and control, suwt~
velllance of ground and aerospace obfects, dntelligence data

collection and handling, information system Lechnology, O
Lonospherde propagation, sofid state sciences, microwave

physics and electronic nellability, maintainabibity and g
compatibility.
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