
A0 A065 628 MODERN ARMY SELECTED SYSTEMS TEST EVALUATION ANO REVI —CTC F/S 13/13
EXPANDABLE SHELTER/CONTAINER REPORT.(U)
.AM 73 R P DUeS

UNCLASSIFICO MSSTIR TEST.1M NIL.

_ _ _

•_ _ _

Mo fli _ B E E I



*~ ________

• 1

MASSTER TEST No 136

EXPANDABLE
SHELTER/CONTAINER

CPT RMPH P DUNN

JUNE 1973 ~~ 3~5t~1Ttii ii
HEADQUARTERS

MODERN ARMY SELECTED SYSTEMS TEST EVALUATION AND REVIEWC.,

M A S S I E R

H
Distribut i on of this 4Qcu~.nt Is unilmitid .

79 ‘•‘9~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~ -



- - - - - - - -

NEADOUMiSIS MODERN ARMY SELECTED SYSTEMS TEST EVALUATION AND REVIEW (MASSTER)
PORT HOOD. TEXAS 75544

ATMAS4IT-G 8 June $973

SUBJECT: Expandable Shelter/Container Report , MPISSTER Test Number 36

SEE DISTRIBUTION

I. References :

a. Letter, Office of The Adjutant Genera l, AGDA (M) ($ 9 Aug 71)
FOR DC EXO, 2 September $97 1 , subject : Charter of the Commanding
Genera I, Modern Army Selected Systems Test , Eva I u at I on, and Review
(MASSTER) .

b. STANO Program Plan , 16 January 1973.

c. Letter DAFD-DCT , Headquarters Department of the Army,
7 AprIl $972 , subject : Test Program for Modern Army Selected Systems
Test, Evaluation and Review (MASSTER) .

2. Subject User Evaluation report is submitted herew ith.

3. The find ings, conclus ions, and recommendations contained in this
documsnt are those of the Commanding General and not necessari ly those
of the Department of the Army.

FOR THE CC~ IANDER:

41I4~I m d  P. J. YOLK
as Major, AGC

Ass istant Adjutant

DISTRIBUTION
Annex W, m d  I

.
~~~ 

~~~~~~~~~~~~~~~

- 

‘
~ 9 ~, 2 

~

‘ i
~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ i~ ~~~ 1!L” ff ~~~~~~ w~- ’~~1.-”-- —



- -

H , / ~
°
~\

Expandable Shc l ter/Conta i ner ~eport (I~~~~~

Execut i ve Summary

and

ThbIe of Contents

GENERAL

PURPOSE AND OBJECTIVES I—I

To eva l uate the m i li t~ry usefu l ness of the Expandable She l ter!
Contai ner (ES/C ) as an aircraft sheet meta l maintenance shop
for direct support and integrated direct support maintenance
(IDSM) of A rmy airc raft.

HISTORY 1—3

In an attempt to find a suitable candidate for an airmobi le
direct support Army aircraft maintenance shelter, MASSTER was
directed to eva l uate the ES/C in the aircraft sheet metal
maintenance shop configuration .

GENERAL DESCRIPTION OF ES/C 1—5

The ES/C is a multi—purpose horizontally expandable shelter
used as a shi pp ing contai ner in its contracted position and
expanded at the work site to provide an environmentally
controlled work i ng area.

MAJOR COMPONENTS OF SHEET ‘ETAL SHOP, B—3 1-7

The major components of the sheet meta l shop, 8—3, mounted
within the ES/C are the drill press and vise , grinder, work
tables (2), shear, and bender.

FLOOR PLAN OF SHEET METAL SHOP CONFIGURATION OF ES/C 1—9

The sheet metal shop configurati on of the ES/C, wh i ch was the
only configurat ion that MASSTER was tasked to eva l uate,
provides adequate space for the component~ of the sheet meta l
shop.
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CONCEPT OF TEST . I —Il

The ES/C Test was conducted at Fort Hood, Texas , as a user
eva l uat i on by the 227th Aviat i on Battalion and the 7/1 7th
Cava l ry accordhig to pu i dance prov i ded by MASSTER.

DETAIL S OF TEST

INSPECTI ON AND INVENTORY 2—I ’

The ES/C was found to be comp l ete and operati onal.

MDBILITY 2—3

The ES/C was successfully towed over various types of terrain
mounted on a Dolly Set, “4—829, and airlifted to an indicated
speed of 70 knots by a CH—47 heIicopter~. 

-

FIELD UTILIZAT ION 2—7

The ES/C provided an effective working area for accomplishing
sheet metal repai rs.

TRAINING LOGIST I CS AND HUMAN FACTORS ENGINEERING 2-9

Little traIning is required to use the ES/C. Minor desi gn
changes would imp rove the operati ona l characteristics of the
ES/C.

COMPARATIVE ANALYSIS OF THE ES/C AND M—447 SHOP VAN 2—13

The ES/C provided a more appropriate DSM she l ter for sheet
meta l repa i rs than did the currently standard M—447 Shop Van.

CONS IDERATIONS OF EMPLOYMENT 3—I

The ES/C would be issued to av i ation maintenance un its as a
replacement item for the M—447 Shop Van .

CONCLUSIONS AND RECO*IENDATIONS

CONCLUS IONS . .  . 4—I

In summary, the ES/C Is compatible with the I DSM and OSM concep t ,
has appropriate ground and air mobi lity, and Is more su i tab le as the
OSM sheet meta l maintenance shop shelter than the M—447 Shop Van .
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RECONMENDATIO N S ~~~~~~~~~

In summary, that noted deficienc i es be corrected and the ES/C
with dolly set rep l ace the P1—447 Shop Van as the avi ation

I ma i ntenance shop shelter in appropriate units .
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Genera l

PUI~’OSE AND OBJECTIVES

To evaluate the milita ry usefulness of the Expandable Shelter/
Container (ES/C) as an aircraft sheet metal maintenance shop for
di rect support and integrated direct support ma i ntenance (IOSM)
of Army aircraft.

Object ives:

To evaluate the adequacy of thi s si ze conta i ner In the performance
of the requIred maintenance tasks at the DS maintenance levels.

To eval uate the Impact of this shelter on the overall ground and
air mobility of the usi ng unit.

• To compare the acceptability/util ity of the ES/C with currently
authorized shelters/contai ners used for direct support and IDS
Maintenance of Army aircraft.

To determi ne the logistical support requirements to properly maIntaIn
the equIpment.

To determ i ne tra i nin g, and h mien factors engi neering deficiencies
associated with the operation/employment of’ the equipment.
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Figure I-I. Expandable Shelter/Container in Expanded Configuration
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Genera l

HISTORY

In an attempt to find a suitable cand i date for an airmobi le direct
support Army aircraft ma i ntenance shelter, MASSTER was dIrected to
eva l uate the ES/C in the aircraft sheet meta l maintenance shop
confi guration .

The M—447 Semitrailer , Shop Van with folding sides Is currently used In direct
support Army aircraft ma i ntenance units operating under H Series TOE (fi gure
1—2). This shop van was not desi gned for, and is not suitable for use In
airmob ile operations. It has limited air transportability , offers limited
work space, and because it requIres a ded i cated tractor, imposes an additiona l
maintenance and logistica l burden on units.

The USACDCAJSAMC Joint Working Group, in i nvestigating suitable maintenance
shelters and formulating the proposed MaterIel Need (MN) for a Shop, Porta bl e,
Avi ation Maintenance (SPNI) studied the requirements of transportability and
f l oor space, and also consi dered costs I nvolved In procuring and testing the
equipment. The cand i date items were limIted to those which could be obtained
for testing within a six month time frame. Ten shel ters were stud ied and
the results indIcated that three had the potential of meeting the materiel
need. The US AIr Force Bare Base Expandable Shel ter/Contai n•r (ES/C) which
Is a multi-purpose shelter, was one of the three meeting the requirement of
the MN. Further ana l ysIs Ind i cated that the ES/C was a mInima l risk i tem,
as i t was currentl y in production for the US Air Force, and was ap propriate
for Army testing .

The US Al r Force has contracted with Goodyear’ Aerospace Corporation to
manufacture a large number of Expandable Shelter/Containers. The Army vers i on
of the ES/C Is identica l to the Air Force vers~on ,~ w i th the except i on of the
addition of brackets which are used to attach mobilizer wheels for moving the
ES/C on the ground. The ES/C has successfully undergone Air Force testing and
operationa l evaluation during the CORONET BARE and HEAVY BARE tests. Correc-
tions to the deficiencies detected in the Air Force tests were I ncorporated
I nto the ES/C prior to bei’~g tested by the Army .

The MASSTER eva l uat i on was di rected by letter, DAFD-OCT, Headquarters,
Department of the A rmy, 7 Apri l 1972, subject: Test Program for Modern Army
se lected Systems Test, Eva l uat ion and Review (MASSTER).
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FIgure 1—2 . M—447 Semitrailer Shop Van in Expanded ConfiguratIon
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r,enera l

GENERAL DESCRIPTION OF ES/C

The ES/C is a multi—purpose horizontally expandable she l ter used as
a shipping containor in its contracted position and expanded at the
work site to provide an environmental l y control led work i ng area.

Genera l descript i on (figure 1—3). The ES/C ~nfo I ds from a contracted
configuration to an expanded she l ter mode. The components that form the
final expanded structure are hinged and fol ded into the center structure in
such a manner that the unit may be expanded and contracted without removing
whatever payload might be in the contai ner. Equ i pment located in the
expanded porti on of the ES/C durin g norma l operat i ons is moved into the
centra l porti on when the ES/C is contracted.

Techn i ca l characteristics :

SiZE HEIGHT LENGTH WIDTH

Contracted 8 ft 13 ft 8 ft

Expanded 8 ft 13 ft 21 ft. 5.2 in

Power Source - External commercial or generator power ( 5 k w) .

Facilities — Electrica l outlets (10)
Ventilating Fans (2)
Lighting (6 fluorescent)
Built—in ducts for air condition i ng and heating
Telephone wire recept ica l~ (5)

We i ght — Less pay load 4000 pounds
With pay load 1 2500 pounds 1 (m ax i mum)

Floor — Capable of supporti ng 80 pounds per square foot

Roof — Capable of supporting 40 pounds per square foot snow load

Pneumatic Tool Air Supoly — 5 CR4 air compressor (Not a component of,
and located external to, the ES/C)

Heater - 60,000 131U (Not a component of, and located withi n , the ES/C)

Air Conditioner - 36,000 BTU (Not a component of, and located externa l to,
the ES/C)

1—5
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CARGO DOORS

JACK
(TYPICAL) LIFT RING

DROP PAD
ROOF HANDLE LIFTING RING

(TYPICAL)

0

1 °
VENT

ELECTRICAL SERVICE
ENTRANCE

- 
- UTILITIES

OPENING

STEP
• INSTALLATION (TYPICAL)

AIR CONDITIONER
RETURN PANEL

AIR CONDITIONER
INLET PANEL

FIgure 1—3. LIne Draw ing of ES/C
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Genera I

Pk’~JOR W4PONENTS OF SHEET METAL SHOP, 8-3

“ie major components of the Sheet Meta l Shop , B—3 , mounted wit h in  the
ES/C, are the d r i l l  press , vIse , gr i nder, worktables (2), shear, and
bender.

The primary components of the sheet meta l shop set, 8—3, mounted with ’n the
ES/C, are as fol lows:

Dri ll Press & V ice (figure 1—4 )
Grin der (figure 1—4 )
Table , work, with storage d rawers, 2 ea (figure 1—5 )
Shear (fIgure 1 —6)
Bender

F 
-

E ..s-

Figure 1—4. D r l l  Press, Vise , and Gri nder
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Figure 1—5 . Work Table with Storage Compartments
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Genera l

FLOOR PLAN OF SHEET METAL SHOP CONFIGURATION OF ES/C

The sheet meta l shop configuration of the ES/C , w hi ch was the only
configurat ion that MASSTER was tasked to evaluate, prov i des adequate
space for the components of the sheet metal shop.

The floor plan for the ES/C In the expanded condition is Iilustr ated in
f i gure 1—7 . The dotted lines for the work table and bende r indicate how
this equipment is moved I nto the centra l portion,of the ES/C when the unit
is contracted. 
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General

(~O~1CEPT OF TEST

The ES/C Test was conducted at Fort Hood , Texas, as a user eva l uati on
by the 227th AvIat i on Battalion and the 7/1 7th Cava l ry accordinc to
ou i dance provided by MASSTER.

General methodol ogy (figure 1—8). The ES/C Test was conducted as a user
evaluation. MASSTER prepared the eva l uati on plan , and the MASSTER Test
Office r acted as liaison between AVSCOM and the using unit and closely
mon i tored the conduct of the eva l uation . Data were collected by the using
unit project officer under the supervision of the MASSTER Test Of ficer.
Data reducti on and analysis , and final report preparation were accomplished
by the MASSTER Test Officer. The using unit also prepared an independent
eval uation of the ES/C (Annex A).

Eva l uation period. The test was conducted from 20 November 1972 through
16 March 1973.

Evaluating unit and location . The ES/C was eva l uated by 0 Troop, 227th
Aviation Battalion , 1st Cavalry Division from 20 November 1972 to 18 January
1972. and then by E Troop, 7/1 7th Cava l ry, 1st Cava l ry Division from
19 January 1973 to 16 March 1973. Both units are located at Fort Hood,
Texas.

Environmental condltion~. The weather was generally cold and clear with
temperatures rangi ng from 170 to 76° FahrenheIt.

TraIning. Training on the ES/C was conducted by the AVSCOM project officer
and the contractor’s two techn i cal representatives durIng 16 and 17 November
1972. A sheet metal repair secti on (three sheet meta l repairmen with MOS
68G and a staff sergeant E-6) from 0 Troop, 227th Aviation Battalion recei ved
instructi on on the proper method to expand and l evel the ES/C, and i nstall
Inserts , safety , and the eva l uation plan . Personnel from the 7/17th Cavalry,
also with a 68G MOS, were trained by the MASSTER Test Officer and recei ved
the same training as the 227th Aviation Battalion.

Maintenance. Maintenance of the ES/C was the responsibility of the usi ng
un it and the AVSCOM representative. 
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Request Evaluation

(AVSCOM )

MASSTER USIN G UN I T
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Details of Test

INSPECTION AND INVENTORY’

The ES/C was found to be complete and operational.

The ES/C was Inspected and I nventoried by the Test Officer and representatives
of D Troop, 227th Aviatiân Battalion . The ES/C was then l oaded on a five ton
tractor trailer and taken to Fort Hood airfield. At the airfield the ES/C
was expanded and made operational.

The basic shelte r was found to be complete , f ree from defects, and had
received no visible damage during shi ppin g. The i nventory l Is t  for the ES/C
is Illustrated in figure 2—i .
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ES/C SN 0508 consIsting of:

4 COMPARTMENT PARTS BOX

TIE OONN RINGS - 15

3/16” CABLE CLAMPS 12

A~~OWPOINT ANOIORS with CABLES 1 2

CO!~1ER JACKS with WRENOIES 8

GROUID ROD

CONTROL PANEL

AIR CONDITIONER PANEL 2

A1€A iu~ir FIXTURE w i th PGIER CABLE

FLUORESCENT LIGHT FIXTURES 6

P(MER OUTLET BOXES 12

SWITCH BOX 2

TAB LE, WORK, TYPE I CLASS 2 2

FOOT SQUARING SHEAR PEXTO I 37-L I

BENCH TOP - 
-~ - I L .

TABLE BASE 
- 

I

PETAL FRAME with #IEELS 2

HEATER, 60,000 BTU

AIR CONDITIONER , 208Y, 3HP, 60-CYCLE AC, 36,000 BTU I

Figure 2—1. Inventory List for ES/C
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Details of Test

‘lOB IL ITY

The ES/C was successfully towed over varrous tynes of terrain while
attached to the Dolly Set, 11—829, and airlifted to an indicated speed
of 70 knots by a CH—47 helicop ter.

Ground 1/obi lity.

The sheet metal shop components to Include the heater with mount were moved
to the center porti on of the ES/C and secured (the air compressor, aenerator,
and air conditioner were not transported); the ES/C was contracted; and the
l eveling jacks were removed (3 men—130 minutes). The dol ly set brackets
were then bolted onto the ES/C and the Dolly Set, M-829, attached (3 men-4O
minutes ). The dolly set wheels were hydraulically lowered , thereby raising
the ES/C (2 men—5 minutes) (figure 2—2). The ES/C with Dolly Set, M—829, was
then attached to a 2 1/2 ton truck by lowering the tongue of the dolly set
onto the pintle hook of the truck (3 men—5 minutes ) (figure 2—3). The total
elapsed time for 3 men to prepare the ES/C for movement was 180 minutes .

The ES/C was towed over paved , dirt and grave l roads and cross—country using
a 2 1/2 ton truck with no adverse effects. The maxImum speed obtained drivin g
over paved roads was 50 miles per hour. This was the maximum speed obtained
only because of the posted 50 miles per hour speed limit. The ES/C was towed
28 mI l es over paved roads, four miles over qlrt and grave l r~ads, and two
m i les cross-country. During the cross—country phase the ES/C was i-owed over - 

-

2 foot ruts at angles of 20°, 45°, and 90’ ate speed of 0—5 miles per hour.
The ES/C tipped a maximum of 10° from the vertica l , and no problems were
encountered. Ana l ysis of results indicates that the ES/C mounted on the P1—829
and towed by a 2 1/2 ton truck possesses ground mobility comparable to other
2 1/2 ton trucks towi ng trailers. The bed of the 2 1/2 ton truck must be
utilized to haul personnel , air compressor, air condItioner, and generator as
required.

For movement over long hauls or hilly terrain the ES/C must be towed by a
2 1/2 ton truck or a 5 ton truck. For short hauls within a work area the
ES/C could be moved by a 1/4 or a I 1/4 ton truck.

There was no damage to the ES/C or Its components during movement.

2—3



II,’

Figure 2—2. ES/C Mou nted on Do l ly Set, M—829
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Figure 2—3. ES/C Mounted on Dol ly Set, *829Bsing Pulled by 2 1/2 Ton Truck
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Details of Test

~OB I LI TV

Air ‘lobility

The sheet metal shop components to include the heater with mount were moved
to the center portion of the ES/C and secured (the air compressor, qenerator,
and air conditioner were not airlifted ); the ES/C was contracted; and the
Ieve linc jacks were removed (3 rnen—l30 minutes). The dolly set brackets
were then bolted onto the ES/C and the Dolly Set, ~‘—829, attached (3 men—40
minutes ). The dolly set wheels were hydrauli cally l owered, thereby raisinn
the ES/C (2 men—5 minutes). The total elapsed time for 3 men to prepare
the ES/C for movement was 175 minutes.

The ES/C was airlifted by a cH—47 helicopter. A m ulti —l eg chain slin i ,
twisted every three feet, was used in the airlift. The slinn was attached
to the lift i na shackles of the ES/C. The ES/C was airl i fted with the Dolly
Set, M—829, attached. All pneumatic lines from the doll y set were tied down
to the ES/C, and the tongue for the doll y set was secured in a vertica l
position . The approximate weight of the ES/C as airlifted was 9,000 pounds .

The ES/C was prepared for airlift by two qu~lified riggers In approx i mate l y
15 minutes (finure 2—4).

The ES/C with Dolly Set, 11—829, was airl i fted by a O~—47 helicopter to a
speed of 75 knots. At 75 knots the ES/C began excessive oscillation . The
ES/C was flow n at 70 knots without difficu l ty. The ES/C tracked sideways
when air transported (figure 2—5). When lowerino the ES/C to the ground , the
front of the ES/C was four Inches lower than the back at initial croun~
contact. Ana l ysis of the above results indicate that the ES/C In sheet meta l
shop conflqurat i orf is easily transported by CH—47.

The air conditioner , air compressor, and generator are not internally mounted ,
therefore, they must be moved as an internal load aboard the helicopter or
transported as a separate lift .

2-5
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2-6

—5 ____j_ _ _ —5— — - —— —
~ 5~ ~~~~~~~~~~ ~°• 

— -• •m~ 
— — —

S - ~• 
— 

-. —5-’---



Deta il s of Test

FIELD UTILIZAT ION

The ES/C provided an effective working area for accomplishing sheet
metal repairs.

The time required by the using unit us i ng available personnel (four men) to
expand and leve l the ES/C, attach the generator an d a i r compressor, and make
it ready for operatIon was approximately 80 minutes. It is likely that with
experienced personnel thIs time could be reduced to 45—60 mi nutes . Personne l
experienced little dIfficu l ty in expanding the ES/C and placing it into
operation (fIgures 2—6 and 2—7).

The time required by the using unit using available personnel (th ree men) to
contract the ES/C from an operat ional condition and tie down the equ ipment
to be trans ported was app rox imate l y 135 minutes. Personnel experienced
little diffIculty in contractIng the ES/C and prepari ng it for movement.

Durin g the evaluatIo n perIod (11 7 calendar days), the us i ng unIts accomplished
23 sheet meta l repairs wIthIn the ES/C. The followi ng typ ica l I ntegrated
Di rect Support Maintenance (IDSM) sheet metal maintenance tasks were performed
wit hin the ES/C: RepaIr of sheet meta l structural members and sandw i ch panels ,
fab r icat i on an d predr i l l i n g  of replacement patches, fabricat ion of rep l acement
panels, and various removable sheet metal component repai rs. The largest I tem
repaIred within the ES/C measured 12 in X 8 ft X 4 ft. Most i tems measured
approximately 4 ft X 3 ft X 2 ft. During the eva l uation period the unit had
no Job too large to be accomplished within the ES/C. The ES/C provIded an
adequate work space for three sheet meta l repairmen and one supervIsor .

2—7 
-

-j - -  _  
_

__- - • 
- ~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~



t.

\-
FIgure 2—6. Expanding the ES/C
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Figure 2—7. Expanding the ES/C
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Details of Test

TRA IN INC, LOGIST I CS AND HUMAN FACTORS ENGINEERING

Little training is required to use the ES/C. Minor desi gn changes
would imp rove th~ operati onal characteristics of the ES/C.

Trainini . All personnel received a 60 minute class on the ES/C. The 60
minute class consisted of 30 minutes devoted to the proper method to expand
and l eve l the ES/C, and 30 minutes on the proper method to install inserts
into the wall and floor of the ES/C for the mounting of the shop set
components. The training was conducted by the AVSCOM representati ve and a
Goodyear Aerospace representati ve. This training proved adequate.

Lights. The six fluorescent ceIl ing lights and the one exterior 150 watt
floodlight provided excellent illumination (figure 2—8).

Doors and windows. The doors were of adequate size , however, some trouble
was experienced with condensation on the interior of the double pane windows.
As a field expedient to alleviate this problem , two 1/4 inch holes were
drilled , one in the top center and one In the bottom center of the inside
window pane. The condensation evaporated within 3 hours.

Floor. Under direct sunlight , and with the outside temperature over 700
Fahrenheit, the alum inum flooring bucK l ed over a 3 foot square area. The
area had previously contained the drill press, bolted to the floor. The
aluminum flooring buckled to a height of three % i nches. When the double doors
were closed eliminating the direct sunliaht , the aluminum flooring returned
to its original position . Excessive wear and tear was also experienced on
the viny l —polyurethane laminated floor covering. -

Comun i cation and exterior electrica l connections. No problems were
encountered.

Blackout facilit ies . No problems were encountered.

2—9
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CEILING LIGHT
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FAN SWITCH
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FAN
- INSTALLATION

PERSONNEL
DOOR - - - - , FAN SWITCH

Fl gur.-2—8 . Lighting, Power-~ and V nt l la+ion for ES/C
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Details of Test --

TRAININ G, LOGISTICS AND HIJ4AN FACT0I~ ENGINEERING

Dolly set. The ES/C would better support the IDSM concept if the amount of
tIme to prepare it for operations and movement could be reduced. Ten minutes
of preparat ion t ime cou l d be saved if the dolly set brackets could be left
ins talled at all times . As currently designed the brackets must be removed
to attach the leveling jacks whi ch ra i se and leve l the ES/C. Further , it
wou l d be des i rable if the ES/C could be leveled , expanded , and utilized with
the entire do l l y  set attached to the ES/C. This would save approx I mately 40
minutes In preparing the ES/C for operat ions or liovement, wit hout degradat i on
of air movement capabIlity . - , -

Environmenta l control components. Although the - heater and air conditione r
were adequate, they appear unnecessarily large and t i me consuming to inItial ly
I nstall. The components are not a part of the ES/C but were reconinended by
AVSCOM as appropriate for use. The size , we i ght, ~nd capacIty of the
components are listed below.

He ig~~ Widt h ~~~~~ Wei ght Capaci ty

Heater 21.2 i n II In - 29 Iii 11 5 lbs 60,000 BTU

Air CondItioner 28 in 41 in 36 In. 515 lbs 36,000 BTU

Maintenance . No maintenance was required during th• test.

Sunination of deficIenc i es requiri ng correct i ve act ion:

The alum I num floor buckled under direct sunlight.

• The floor covering was easily gouged and worn.

• The dolly set bracket must be removed prior to installing leveling
Jacks .

Suimnation of desIra b le mod i fi cat i ons :

The ES/C should be capable of operation with the dolly set attached.

• The envi ronmenta l control components shpuid be smaller and of less
weight.

2—I l
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Details of Test

COMPARATIVE ANALYSIS OF THE ES/C AND THE P4-447 SHOP VAN

The ES/C provided a more appropriate OSM she lter for sheet meta l
repairs than did the currently standard 14—447 Shop Van .

A compari son of the ES/C to the P4—447 Shop Van is illust rated :~ fIgure 2—10.A comparison Indicates that it is not the capabili ty to accomplIsh sheet
metal repairs that Is the prIme difference between the two shelters . The
prime difference In the two shelters Is In the capabili ty of the ES/C to be
a l r ll ft•d by a variety of both Army aircraft (01—47 , 01—54), and Air Force
aircraft (C— 130, 0-141 , C—I24), while the 14—447 can only be l i f t e d by a
relatively few number of aircraft (01—54 , C— l 24). ThIs Is an important
cons iderat ion because the Integrated Direct Support Maintenance concept is
based upon the maintenance support havi ng comparative mobility to the unit
which it supports .

There Is no signifIcant difference between the work that can be accomplished
in the two shelte rs. Working conditions , however, are better In the ES/C.
The ES/C provides 56.5 square feet more working area than the 14—447. The
ES/C located on short jacks Is more convenIent to enter than the 14-447
located on wheels, and the ES/C provides superior lIghting , doors, and
ventIlation.

Another important difference between the two shelters is that the P4-447 Is
pul led by a tractor dedigated to that purpose while the ES/C can be pul~ed
by a 2 1/2 ton truck useful for other purposes . Prime movers for the ES/C,
however, will have to be i dentified from outside resources , because sufficient
prIme movers are not available within airc raft maintenance companies .

A dIfference also exists between the shelte rs in that the air condItioner,
heater, generator, and air comp ressor are Integral components of the 14-447
while they are not for the ES/C. This requir es that additiona l transportat Ion
be Identified to move these components for the ES/C; however , It also a l l ows
the possibilit y of a centra lized component supporting several ES/C.

Th. 14-447, It should be noted , can be expande d and contracted in a shorter
tIme frame Than the ES/C, givi ng it a faster movement reaction time . 

— 

-

2—1 3

:~:~~-~ ~~ I * %~~~~ E1 ~~~~~~~



Descr ip t ion ES/C 14—447 Semitrailer , Van Shop

Contracted Size 8’x8 ’ x 13’ 8’ x8 ’ x I6 ’

Expanded Size 8’ x2 1.5’ x I3 ’ 8’ x l4 ’ x I6 ’

Square Footage (Floor 279.5 224
space )

Wei ght 4000 lbs (empty) 14 ,090 lbs (empty )

Window s 4 I In rear door

Doors I si ngle , I doub le I double

Lights 6 Fluo rescent 10 Fluoresc ent

Electrica l Outlet s 10 6

Ventilat ion 2 Ventilat I ng Fans none

Air ConditIoner Not a component, Component, mounte d i nterna l ly
mounted external iy

Heater Not a component , Component , mounted internally
mounted i nterna l ly

Generator Not a component , - Component , mounte d externally
mounted externa l ly

Air Compressor Not a component , Component , mounted Internal ly
mounted externally

Time to Prepare for 106 minutes 45 mInutes
Operat ions after
Ground Movement

Personnel to Expand 4 4

TIme to Contract & 180 mi nutes 150 minutes
Prepar. for Ground
Movement

Psrscnnsl to Contract 3 4

A ir l i f t  Capability 01—47, 01—54, C— i30, 01—54, C— 1 24
C—I4 I, C—124

Prime Mover Non-dsdicatsd (bdlcated tractor
2 1/2 ton truck

Figure 2-10. ComparIson of ES/C wit h the 14-447 Shop Yen
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Considerations of Employment 
-

DISCUSSION -

The ES/C would be issued to aviat i on maintenance units as a rep l acement
i tem for the P4—447 Shop Van 

-

I4~SSTER was requested only to invest i gate the sheet meta l shop confi guration
of the ES/C; however, it is apparent that all shop sets in a unit could , if
desired , be mounted in similar she l ters. Hence, the fol lowing comments
pertain to all shop set configurations.

The OS or I DSM aviation unit (Annex B) has a need for a shel ter/container
wh i ch can easily be ground or air transported. The wei ght and size of the
M—447 greatly curtails the aircraft wh i ch can by used to air transport the
shop sets (CH— 54 , C—124). The ES/C can be air transported from a rear area,
to the division area of operations by the use of a variety of Army and Air
Force aircraft (cH—47 , 01—54 , C— I30, C— i4 , C—i24).

Once the ES/C has been airlifted to its destination, a 1/4, or I 1/4- ton truck
can be used to haul the ES/C a short distance to Its future operational site .
I f the ES/C Is to be transported a greater distance, or over hi I l y terrain, a
vehicle with an externa l air brake connect ion (2 1/2 1, 5 T) must be uti l ized.

When moving the ES/C by ground or a i r, consideration must be given to the
additiona l tranportatlon prob lem of mov i ng the a i r comnre~sor, generator, and
air conditioner. These i tems could be placed in the bed of a I 1/4 ton truck
or larger. When air lifting the ES/C, a second airlift Is required for the
personne l , generator, air compressor, and a i r condi tioner , or the components
can be carried inside of the helicopters. The environmental control components
should only be Issued in geograph i ca l areas which have extreme ranges of
temperature.

There are five shop sets In the aircraft OSM Inventory (figure 3-U. These
shop sets are located in the M—447 Shop Vans currently authorized by TOE to
airc raft maintenance units. A l t  division TOE’S researched were the H series
TOE. The DISCOM aircraft maintenance unit for the Infantry (TOE 29-1 514),
Armored (TOE 29—2114) , and Mechan Ized (TOE 29—1114) f)Ivislons, is the A i rcraft
Maintenan ce Company, Maintenance Batta li on, DivIsion Support Comand. The
maintenance unit for the A l rmob l Ia DivI sIon is the TransportatIon Aircraft
Maintenance and Supply Company , Transportation Aircraft Maintenance and Supply
BattalIon , Div isi on Support Coianand. In addition , divisional avIation
battalions have an A Irc raft Maintenance Company. The TOE distribution of shop
sets among various uni t~ Is illustrated In f lgu 3—2 .ri
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Based on the ES/C being slightly larger than the M—447 Shop Van , the ES/C
could be issued on a one—for—one basis to repl ace the 14—447 Shop Van ; however,
a limited investigat ion i nto the shop space currently available in the 14—447
Shop Vans indicates that consi deration should be given to providing two ES/C
for shop sets 8—2 , 8—3, and R—4.

The test officer had discussion s with various commanders, staff , and maintenance
personnel of aviation units l ocated at Fort Hood concerning portable aircraft
maintenance she l ters. The consensus was that the ES/C was an appropriate type
aircraft maintenance shelter and was probably superior to the P4—447 Shop Van
currently in use. - -

Shop Sets Shel ter

B—I Flaw Detect Tool Crib M—447 Shop Van

8—2 Elec Hydraulic 14—447 Shop Van & h R
- 

B—3 Sheet Metal & Weldin g 14—447 Shop Van

B—4 Mach and Eng 14—447 Shop Van

8—5 Prop and Rotor M—447 Shop Van

Figure 3—I. Airc raft Maintenance Unit Shop Sets

Infantry A rmored Mechan ized Airmob lle
_____________________ 

Division Division Division DIvision

Total Shop Sets for 5 5 5 20
Maint Bn

Total Shop Set s for 10 10 10 0
AVN Bn/GP

Tota l Shop Sets for 0 0 0 5
Air Cay Sqdn

Figure 3—2 . Number of Shop Sets per Divisiona l Aircraft MaIntenance Unit

3-2

~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~ T1 J1T ~~~~~ ~~~~~~~~~~~~~~~



L Conclusions and Recommendation s

~CNCLUS IONS 
-

• The ES/C is compat ible with the Direct Support (DS ) and Integrate d
Direct Support Maintenance (IDSM) concept, has appropriate ground and
air mobility , Is of adequate size, and Is therefore appropriate for
integration Into the division and nondiv isiona l units as an aircraft
sheet meta l maintenance shop she lter.

• The tested ES/C required less maintenance than the 14—447 Shop . Van
with its ded icate d prime mover.

• With the exception of the deficiencies noted , there we re no training,
logistics , or human factors engineering prob lems encountered.

To provide responsive ground movement , an on ca l l  prime mover for the
ES/C w i l l  need to be ident if led.

The ES/C is more suitable than the 14—447 Shop Van for the DS sheet
meta l maintenance shop shelter.

• The ES/C requ Ires an integra l generator and air comp ressor , as doe s
the 14—447 Shop Van .

The issue of the environmental contro l components for the ES/C
should be l eft to the dIscret Ion of the theater commander.

I~ COI44ENDAT IONS

• That deficiencies noted on page 2— lI be cor rected .

• That further testing of the ES/C In various airc raft malntenenco
shop configurations be conducted.

• That appropriate modifications to the ES/C or Dolly Set be
investIgated that wi l l  al low the ES/C to be fu l ly  operatIonal with
lb. do lly set attached.
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NINEX A

CO~’ENTS OF TESTING LJ’41T

~~PART1~~~ 01 TEE AB)~
Z TECOP, ?I’H SQUCI, 17TH CLTAJ R!

18? CATILU DIVISXO!
Port Essi, Tsw 76545

4LP&~_7/17Cv_E 9 ApLI.1 1973

$UBJECT: EE/c Teat azd Evali*tiou -

C ’ r
Headq~~rt~.r. )(&SSTI2L
ATTI: RATEEIIL T~~T MBECTOR&TE
Port Eood, ?~~ s 76543

1. K Troop 7/17th Cavalry pu~’form.d an .valvlttos test of the Expendable Shop
Container frc. 15 Jan~ ry 1973 to 30 *xoh 1973. The ~/c gave I Troop a larger
~~ . ivsl.l li ~~ted sheet ~.t.l shop. The ~~/C .s~ easily be deployed with an
Aircraft )

~1ntwes Ccmps~~~ rocp.

2~ Th. ~~/C with allied support a Ipoent ~ .‘ide. oal*bilitiy for all types
of sheet netal repairs. The ~~/C we ia.d fOr u’w’~ repairs i.e. stinger oovera
and large repair. panels and door.. The ~~/C roved to be an .xtreiely valuable
piec. of .quipacut for a sheet metal vorbhop.

3. Reoc madatione:

a. The ~~/C be considered for incorporation into TOf~ 55-389? for ~ Troop
7th Sqdn, 17th Cavalry.

b. The ~~/C ~èan issued, should bar, a oosplet. set of sheet aetal supplies
and necessary support aqii~~~ t i.e. dollies, sireonditioning, heater, air ccv-
pe’e.eor, sbse~~stal sb.s~ and rivet g~~~.

c. Th. floor be x ioz’kad to pe’.vcut separation of fiberglass ~urtaoe fron
al~~ n~a frame aidorneath. A tou~~er floor is a.ed$d to iir.vant gouging.

d. A bettor method of installing floor inserts. 5cr i inserts would be
satisfactory.

o. ~~/Cbe towedumoderst.1noli..I1 9 a$tn3r4 gssr or27 *Phifl4th
gear.

f. The ~~~/c should not be backed non, than 20 feet as the a4ve14’ig tongue
mekas baokiag difficult. -—--—  - -—-----— —-
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ALBAC—7/1 7GW—I 9 April 1973
SUBJECT: ~~/C Test and Evaluation

3. Reco~~~~atioias (Continued):

g. The floor binges should be covered with fl~~ ble tape to prevent foul-
ing by dirt and metal scrapes.

h. A built in level should be provided in the floor of the u/C.

i Airlift should be acoaspliehed using a multi-leg obain leg sling 3
notches high on right band corner. Reoconended airspeed for .l 4ng~load1ng
i. 70 knots. So*e oscillation was experienced at 75 knots along with a
floating sensation. Winds for the airlift were: 360° 1 14 knots gusting
20 knot..

BR1~E It GAR~I~t
OIL’ TO

A—2
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ANNEX B

I NTE(RATED DIRECT SUPPORT MA I NTENANCE CONCEPT

Company sized aviation units normally wil l be organized with an Integrated
direct support capability and will be staffed and equipped to permit accom-
plishment of all maintenance functions associated with prevent i ve maintenance
inspections (i.e., daily, intermed iate) and special inspection requirements.
In addition to the maintenance tasks performed by av i ation elements organic
to brigade , group , and battalion headquarters wh ich can be accomplished by the
airc raft crew chief or aircraft repairman at organizational maintenance leve l ,
company sized un its will be prov i ded with the skills and tool capabilit y to
accomplish major modules (i.e., engines/transmissions) remova l and rep l acement.
A i rframe mai ntenance funct ions w i l l be l im ited to the Inspect ion, cleaning,
preserving, painting, adjusti ng, replacing, welding, riveting, and strengthen-
i ng of a i r frame structura l an d new structura l sheet meta l parts , formers , and
bulkheads where extensive disassembly, jIggIng, or alighment is not required.
The capability to manufacture airframe parts will be l imited to those i tems
wh i ch can be fabricated with tools and equipment found in current airmob ile
tool or shop sets. (Assignment of maintenance tasks to divisiona l company
sized units will cons der the overall maintenance capabil ity of the division
and the requirement to conserve oersonnel and equ i pment resources where
practicable.)
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ANNEX C

DI IBIJT ION

C—I . Purpose. This annex contains the distribution for the Expandable
Shelter7Con+ainer Eva l uation Report, Test Number 136.

C—2. Army Distribution Number of Cop ies

Department of the Army
HQ, DA

DALO—SMA
DARD-DDA
DAFD—AVS I

Major Comeands
AMXEA—MR I
ATSTC-M -

-

AMS WE-MAC
AMXRE-GSO I
ATC1G—AM I
AMCMA—EA I
AMCRD—FS I
AMCRD—PS I
ATCD—OE I
AMSTE-BG I
ATCD-CS-M

STEBG-PO-O I
ASD—SMD/SMB I
AMSAV-FEAT 2
AMSAV-cQS I
AMSAV—E N~ I
A MSAV—S l I

C—3. I I I  Corps ar~d Fort Hood Distr ibution

Coimia nder, 7/17 Cava lry, fat Cavafry Div is ion

C—4. MASSTER Distribution

DCofS, Person nel and Administration
Administrative Division 10
Publications Division I
Technica l Information Center 

_____ ________  

I



I.

DCof S, Operations and Plans
Plans Division
Operations and Training Division I

DCofS, Logist ics 2
DCofS, Ma nagement and Budget I
I nstrumentation Support Ofrectorate
Science Adv isor I
Dir , Materiel Test 7
D i r , CHARLIE -

cONARC Liaison
CD, AMC Fid Spt Activity 6

C—2

~~~~~~~~~~~~~ 

—

~~

-

~~~~~ ~~~~~~~~~~~ i~ _ 
~~

- 

- 
-1.



3
.

ANNEX D

DOCUIENT CONTROL DATA - R&D

This annex Is comprised of DO Form 1473 , Doci snt Control Data - R&D.
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- Distrubutlon of this document Is unlimite d.

II. SuPPLCMEN?A~~Y NOTEP U. I*~~ WAI~ 4MiL.ITA*V ACTIVITY

l4sedqu.rt.rs MASSTER
N/A Fort Hood, Texas 76544

*0. LAITNACT 0 —

evaluation of the ES/C we, conducted t Fort Hood from 20 November 1 972 through
16 March 1973. The purpose of the evaluet lon was to .veiuate tti~s military usefulness
of the ES/C as an aircr ft sheet metal ma intenance shop for OS and lOS iuelntenence of
Army aircraft. The ES/C was found to he su itabis for an aircraft sheet metal repair
maintenance shop.
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