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PREFACE
Work on this program was done under Project Number 1L763726DG 1400,
“Unitization Equipment.”

Analysis of commercial data and Military Standards for Consolidation Boxes was
conducted by Ms. Claire L. Orth, Project Mechanical Engineer, MERADCOM, and 1LT
Frederick K. Schmidt, CE, USAR.

One prototype rotationally molded. pallet-size container insert was tested at the
MERADCOM Test Arca. Mr. Aubrey Thomas, Jr., was in charge of the test team.
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CARGO CONTAINER INSERT PROGRAM

I. INTRODUCTION

1. Background. The US. Army Mobility Fquipment Rescarch and Develop-
ment Command (MERADCOM) initiated a container insert program in FY76 as an out- 4
growth of the modular container program. At the same time. the U.S. Army Training
and Doctrine Command (TRADOC) was conducting a  study on the need for
intermediatessize containers. The study by TRADOC was the result of a need to s
standardize container sizes in the Military to optimize the supply system.

2. Joint Services Meeting. A meeting 29-30 April 1975 was attended by a

MERADCOM representative, the DOD Project Manager for Surface Container Supported
Distribution Systems. and other Army, Navy, and Marine personnel to discuss various
container studies and to determine the feasibility of joint services use of pallet-size
containers. The Marine Corps’ Container Study showed a need for pallet-size con-
tainers to be handled by the Fleet Marine Force and then moved to forward areas. The
requirements for the Marine Corps pallet-size container differed from the requirements
of the INTERCON study in that the Marine Corps container would need to have the
capacity to hold six Marine Corps mount-out boxes and for the containers to be
coupleable in a 2-by-2-by-2 array. The size, gross weight. and handling requirements
were essentially the same for both types of pallet-size containers.
b At the meeting, the U.S. Army Logistics Center (LOG Center) representative
discussed their study of intermediate-size containers. The final report had not yet been
approved: however, preliminary findings were that the Army had a need for a pallet-
size container. The Army did not have a requirement for coupling the containers
(which would require corner fittings) or for mount-out boxes.

MERADCOM transferred funds in September 1975 to the Civil Engincer
I Laboratory (CEL), Port Hueneme, California for work on the Marine Corps PALCON
I Project. The Pallet Container System Definition Paper, October 1975, was prepared
by CEL (see Appendix C). CEL awarded a contract in September 1976 to Rohr
Industries. Inc. to investigate the preliminary design of at least two concepts for the
PALCON. A trade-off analysis of the concepts was to be performed by CEL prior to
fabrication because of the high cost of hard tooling. k

The PALCON system is a pallet-size container capable of being coupled in
various arrays. The container is also capable of accepting standard mount-out boxes.
The target cost of the container without trays and in large lots is $350.

RSSO, PRERESS SN S S



Lhe contractor’s hinal report, “PALCON (Pallet Contamner) Prelimnmany
Desien Study 7 was prepared me Apnl 19770 According to CHLEL the results mdweate
that one ot the concepts, Concept 20 was theoretically teasible and desirable with
terand to pertormance and cconomy | theretore, CEL o was continumg with that con
cept The contractor estimated the cost would be around S433 per msert, the total

wartht, around 207 pounds

3 Army Mecung with the DOD Project Manager.  The DOD PM called o
mecting of MERADCOM and L OG Center representatives on 13 May 1975 1o discuss
the Army osert program. A LOG Center survey of users revealed no need tor the
IRICON tntermedatesize contamer), however, there was nterest i a pallet-size
msert Wath such an msert, a umt's supphes could be packed mto the mserts, loaded
mto the 20-toot contamers, then unloaded and transported to the torward arca with
out unpackmg the msert. The desited charactensticos ot the palletsize insert were
discussed. These charactensties are given i Appendin A along with the Marine Corps
PALCON requirements

4. INTERCON Study.  The need tor a new type of cargo contamer msert was
wentiticd i the INTERCON Study, ACN 22874 Apnl 1970, by Headquarters ULS.
Aty Lraoming and Doctnine Command. Section 2-12 of the study dealt with the con
cept tor utthzation of contaner imserts. Lhe study determuned that no need existed tot
an meermedute-size contaner, however, the contaner msert showed promise. Usens
were sunveved by TRADOC tor reaction to a pallet-size contamer msert. Response
was favorable because the umits could recene supphies e the msert wihich could be
handled castly by avanlable cquipment. Phe msert could also be used tor both indoot
and outdoor storage if the mserts were weather-resistant. The cntenandentitied i the

study tor anmsert are
d 40-inch by 48-anch base, 4 1-imch heweht

b Fovironmental protection providing the capability of surviving 2 wecks

ot adverse weather

¢ Capable of two-hugh stacking
d 1 S00-pound capacity
¢ Capable of bemg shing-loaded, picked up by a wrecker, and htted trom

the base by matenal handhing equipment (MHE)

Conclusion 3-11 of the INTERCON Study s “Determmation ot the

optimum  charactenstios of an improved contamer msert, or fanuly ot mserts, tor use




moumit deployments and resupply operations should be pursued by USAMC und
I RADOC

Recommendation 4-3 ot the study is0 “That a jomt TRADOC USAM(
workmg eroup be established to prepare a Letter of Agreement (LOA) tor the design,
development, and testing of an improved contamner insert, or tamily of mserts, tor use

m umit deployments and resupply operations.”™
I INVESTIGATION

5. Scope. The msert imvestigation consisted of four parts: Hardware, Review
of Military Specitications, Survey of Military Use. and Survey ot Industrial Use.

6. Hardware. Past cttorts dealing with rotationally molded contamers were
for & FRICON siz¢ (8- by 8- by 0-2 3-toot) container. s stze contamer required that
a4 metal framework and corner posts be encapsulated i the polyethylene material. The
Boeme Company. Rentor, Washington, had a contract with MERADCOM to design
and tabricate sin TRICON=size contamers. Numerous attempts were made 1o encapsu-
late the metal framework into the scaled-down containers.  This process was bevond
the state-ot-the-art: theretore. no hardware was fabricated. A tinal report. “Rota-
tionally Molded Plastic TRICON Containers.” was prepared by Boeing in October 1972

An unsolicited proposal was received from Hollowtorm, Inc.. of Woodlawn
Hills. Califorma. This proposal was for the engineering and fabrication of cight rota-
tionally molded pallet-size container inserts.

MERADCOM decided to procure a small number of inserts of this type for
test and evaluation to determine if the rotationally molded inserts provided any
improvement over the existing consolidation boxes described by Military specifications.

A contract for $25.749 was awarded to Hollowtorm. Inc.. on 8 April 1970
to design and fabricate cight rotationally molded pallet-size container inserts (811,000

of this for soft tooling).

Ihe material tor rotational molding was high-density, crosslinked  poly-
cthylene. According to Hollowform, this material was chosen for its stress resistance.
The material has a small shrank factor, is non-toxic, is fire-resistant (but is classitied
as an irritant when it “burns™), has a density of 0.92 1b/ft? | is inexpensive (approxi-
mately SUIb in production). and will meet the corner drop tests of MIL-STD-610.

Ihe design of the msert incorporates a removable lid which allows insert
entry from the top and also halt way down one side. The hid is secured to the msert by
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means of four cargo straps.  Fiberglass stiffeners are riveted into the corners of the
insert to provide strength when inserts are stacked. A '»-inch-thick plywood floor is
provided. The base is part of the insert and permits four-way entry for fork tines. A
molded-in stacking feature i1s provided to ensure that the inserts will not slip when
stacked. The insert is not collapsible.

EFight inserts were fabricated by Hollowform. Inc., and dehvered to
MERADCOM in November 1976, The weights of the inserts varied from 150 to 154
pounds. The inside dimensions are 45 by 38 by 36 inches high. The volume is 35.6
cubic feet. The prototypes are shown in Figures 1, 2, and 3.

['he contractor conducted quality control (percent of gel) tests. stacking
tests with tully loaded containers, and a simulated helicopter sling test. The contractor
recommended some revisions as a result of their testing. The top hid fit was tight due
to greater shrinkage of the top than was predicted. This could be corrected with slight
tooling changes. The top hd also exhibited warpage, which can be eliminated with the
addition of depressed ribs to strengthen the panel. Stacking of the container inserts is
accomplished by the mating of four round. raised bosses in the lid with four depressed
bosses in the container bottom.  Alignment of the inserts could be accomplished
quicker it more clearance were provided. Glass-reinforced structural member can be
incorporated into the side walls to eliminate the side wall deformation when inserts are
stacked.

Tests conducted by MERADCOM included inspection (size: weight), move-
ment. Joading, stacking. and a 6-month weather exposure test. Four of the inserts were
loaded to 2300 pounds with clean construction sand. Some bulging of the insert sides

occurred because of the sand load. This bulging was not enough to interfere with load-
ing the inserts within a MILVAN container.  Additional bulging occurred when one
insert was stacked on top of-another insert. A total of 10 hours of moving the inserts
into and out of a MILVAN container and stacking the inserts was conducted. The
only problem encountered was failure of the banding straps. This was a result of the
placement of the straps. The fork tines caught the straps of the bottom insert when
engaging the fork pockets of the top insert during stacking operations.  This catching
was promoted when the bottom container lid depressed on stacking, exposing the
banding straps.

With the exception of the cargo tie straps. the container insert functioned
well. Some minor design changes would enhance its performance.

On 3 October 1977 a call was received from Mr. Fred Dohm. Detense Logis-
tics Agency  Headquarters (DLA), concerning the MERADCOM container insert
program. They were looking for a 40- by 48-inch base collapsible plastic container
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with hollow Teps to be wsed tora hite penshable trats and vegetabies to Sade Neaba

Problems had been encountered with the teewalled contamet cuttenth beme used

The baps of dry and wet ice used 1o heep the cargo cold sometunes broke mside the

contamer and damaged other contamers and the contents

Thiee DEA representatives visited  the MERADCOM North Annes on
IS November 1977 (o mspect the cisht rotationally: molded contamet mserts and (o
discuss the possibility of using these mserts i g test shupment bven thouele o
mserts were not collapsible, the representatives wanted (o test them e an ai bt from
the Camden Retngerated Fernunal, New Jersey (o Saudt Arabu, throurhout Saudt
\rabu, and return Lhe ceht mserts were sent (o DEA on 12 December 1970
Because of fack of tunds, DEA was unable to test the msetts
7 Review of Military Specitications.  MERADCOM'S prosiam mcluded the
review ot exaisting Military specitications tor consolidation boxes to deternne i these
boxes would meet any or all of the requirements for a contamer msert

Military mserts (consohidation boxes) are presently cmploved within the
Aty supply svstems Phese mserts are palletsize and smaller and are described m both
stze and construction by Military: Standard MUL-STD IS 7 and Mihtary Speaitication
MIL-B-430060B

Eovironmental protection to these contamers s not specitied w eithe
document, and the matenal specitied does not provide envitonmental protection

Military: Standard MIL-STD-1IS? (23 Mar 70) speaities the dunensions and
composttion of boxes to be used on a 40- y A8anch standard pallet The five ses
range trom 24 mches fong by 20 mches wide by 18 inches hagh 1o 48 inches long by 40
mches wide by 30 mches lughs The matenals specttied ate Paperboand, wirebound
wood, cleated plywood, naded- and cocked-cotner woad, fiberboard . and tople wall
corregated fiberboard.

Phus standand s usetul tor sizime boxes 1o be used on standard tour w.an

DOD pallets. These boxes provide convenient packing of standand pallets tor shipping
nonhomogencous supplies

Specihication MIL-B-43000B (29 June 73) deals with the stzes, constiu
ton, and use of palletized contimner inserts made trom phowood and Gberboard 1 hese
boxes have pallets specitied tor thew sizes, e, not all are the standard 40 by 48 inch
base. The chosen sizes are compatible within themsehves but do not sive the maxtmum
ctticiency in contamer loading

N Survey of Military Use. MERADCOM planned (o conduct a user sumney of

field umits to determime the need tora contamer msert with the tollow g chatactensties

e ———— e e



R H0anch by 4N ch base. 4 lanch heeht

h L ourway tork entiny

\ Capable of outdoor storage
d I asy to load unload

¢ Lightweeht

l Stackable

I\ Reusable

The M tor Army Contamer Onented Distiibution Svstems (PMACODS)
had requested varous Ay clements o mpat then desien considerations mto the
overall msert study Lhe PMS fetter, dated 11 Februarny 197600 was sent (o depot
oranzations which, e peace time, usually  deal e tull contamen lots (single
consienee) Fhe user m the ficld was not quened as to the usetullness of a contamet
msert

9. Survey of Industrial Use.  Numcerous commercial manutacturers of mserts
and contamers were contacted tor mtormation on thewr products. Many manutacturers
will make contamers and boxes to meet the customer’s dimensional requirements
Fhere s a wide range of matenals avalable: Steel, corregated cardboard, cleated ply

wood, wire-bound wood, fiberboard, triple-wall correpated  tiberboard, and plastic

Most of these containers are not suttable tor outdoor storage.  The sizes
range from tray to pallet o multi-pallet dunensions.  Industoial inserts are widely
accepted meoshipping and storage (warchouse). A partial list of commercial manu
facturers of metal contamers conformimg to MIL-STD-TI87 s contamed in Appendin B,
which also contams a partial hst of manutacturers of small-size containers

1L DISCUSSION

10, Current Program Status.  Since an LOA had not vet been prepared by
TRADOC on the Contmner Insert Program, MERADCOM mmtiated efforts to prepare
a Letter Requirement (L R)Y and a Development Plan (DP)Y. While information was
bemg pathered tor these documents, it was learned that TRADOC had deleted this item
because there was no longer a requirement for contamer mserts as previoush detined
During lus active duty assignment, TLT Fredenck K Schondtmvestipated the chronology
of events leading to the termmation ot thas program. Hhis report s i Appendin D

Il Requirement Analysis.  Fmphasis e the Army has been on anitization ot
supplies. Umitization provides a more effective means to stutt and stop contamers and
tor more tapud and cfficient handhing. The standard DOD tour-way pallet has been
used extensively because s a convement size that is compatible with the S-toot-wide
tamuly of contamers and with the A Foree 4031 ame-transport pallet. The pallet as

R O R R R ERERRRTEREEEN=E=——=—==,



casthy handled by 4000 pound-capacity torkhit trucks, and pallet shings are avalable
tor e Gshing) movement

Accordimge to the INTERCON Study, the 40- by A48 ich pallet ranks thaed
m cthicient use ot oot space i the 40-tootlong contamers (208 percent). About 70
percent ot the Army s tonnage s shipped on 40 by A8 anch pallets Ao 7S percent
ot a division's cquipment s less than or equal to 1O cubie teet m volume and can go on
440 by ANanch pallet The study contamed no mtormation on the dimensions ot the
cquipment  The 400 by A8anch size pallet s used because s ethicient, s aceepted
mtermnationally . and most storage depots are designed tor thas size pallet Weather

protection is provded i many instances by shonk tillim

1t s envistoned that 20 toot contamers will go to the General Support Unat
(GSUD fevel, then be stapped and the contents sent torward by other means Thas
process could result mloss of tems HEcach contamer msert were loaded with atems
tor a smgle held umt, when the contamer reached the GSU the mserts could be
unloaded and sent torward without the need tor extra envitonmental protection Fhe
ettt could also be used to store the supphes inside or outside. The 40 by 48 by 4]
mch size would pernut handhing by conventional means. 1 a forkhitt truck were not
avatlable to move the loaded msert, a side access and or removable top would permat
manual removal of the contents  The empty msert could be moved by two people
The contamer msert wath a lockig mechamsm would provide more secunty than
present pallets with shomk tilm The mserts should be collapsible tor casier retroprade

Based upon the mside dimensions of the 8 by 8 by 20-toot ANSL SO
contamers, the optimum msert size s 45 by 4 by 4 hanch Thas size has a volume of
47 cubie feet and would result in the tollowmg contamer percent utihzation

MIL VAN SN
20-toot commercal 1%
40-toot commercil o0

For the 40- by 48- by 4 Lanch sert, the tollowmg pereent utilization would result

MIL VAN T7%
20-toot commercial SO
40-toot commercral 87%

An analysis on the eftect of the 45- by 44 by 4 1anch msert would need to
be conducted to determime it it would be cost effective to pursue thas size over the
standard 40- by 48- by 41-nch

Ihe table, page 11, analy zes the space utihization ot the MIL-B-43006 con
tamner mserts i the MHEVAN and in 20-toot and 40-toot commercual contamers
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V. CONCLUSIONS
L2 Conclusions. It s concluded that

4 A collapsible msert s preferred beo

AUSC b can be knocked down tog
retrogeade . The PALCON i not collapsaibje

b A w cather-resistant or

weatherprool container
wider use and storage of unit shipme

msert would permig
nts of supplies

¢ the optimum size mnsert (or container cube utthzation s 45 by 44 by
+1 inches. Furthe

Estudy of this size insert s needed to determine the etlect, it any, on

the distribution svatem

d A container insert of the size 4Q by 48 by 4]
problems in the disttibution system.
way pallet which s

inches would cause no

Fhis is the same size as the standard DOD four-
aceepted wmternationally

CoAny contamer msert

MUt be compatible with the MILVAN and
20-toot and 40-toot ANSHISO

contamers as well as the Air Fogee 4631 pallet.

t the Hollowtorm, Inc.,
performed adequately Some
Fhis insert s not collapsible,

totationally molded pallet-size containe mnsert
mmnor design changes would cnhange

which s a major drawback
production would be about SESO o 200 cach

LS performance
Fhe cost of this msert i

ISR —



APPENDIX A

CHARACTERISTICS FOR ARMY PALLET-SIZE CONTAINEFR INSERT

40- by 48 by danch with tour-way tork pocket entry
Inexpensnve S100 to S50 cach.

Reusable

Weatherproot

Lightweeht around 100 pounds).
bree-resistant

Removable top and 48anch side for casy access
Corrosion-resistant

Puncture-resistant

Olive-drab color.

Stackable, three agh.

2500-pound capacity

Rodent- and insect-proot

Luttable by helicopter

CHARACTERISTICS OF MARINE CORPS PALLET-SIZE CONTAINER

Size 40- by 48- by 4 lanch

Capacity - Hold siv mount-out boxes (17- by 43- by 10-inch).
Coupleable m a 2-by 2-by-2 array.

Scetof doors on the 40-inch side.

Lare weight: 200 pounds.

Gross werrht: 1obO pounds

Service hite: Savear

Lransportable by heheopter

Lour-way fork pockets

"
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APPENDIN B

MANUBAUTURERS OF VARIOUS SMALL CONTAINERS

PARTIAL LIST OF MANUBACTURERS OF METAL CONTAINERS

CONFORMING TO MILSTD LIS (19 70)

WD Adans Co | ne
\tlant Corporation
Bames & Remecke, Tng
Contamer Research Corp
Contamer Systems Corp
Dorsey Traders, Inge
ruchaut Corporation
MeRenzie bng Co
MIRAN (Metal Contamer D)
NVE Co

Roht Industres, Ine
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APPENDIX C

PALLET CONTAINER (PALCON) SYSTEM DEFINITION PAPER !

by

R H Scabold

Amphibrous and Harbor Division
Civil Engineenng Laboraton
Naval Construction Battalion Center
Port Hueneme, Calitornia 93043

21 October 1978




INTRODUCTION

This paper is a detailed description of the Pallet Container (PALCON) System
concept and is intended for use in system development.  The termii ctogy herein
should provide a means of communication among individuals, from those who study
needs to those who perform design.  The system requirements are goals for design and
are subject to minor revision as the feasibility of details is determined.

MISSION

The PALCON System consists of two components:  The PALCON itself and the
adaptive pallet.  PALCONs are used for dry cargo. have optional inserts to achieve
internal compartmentation, and can be lifted singly or coupled and lifted in arrays.
Without the adaptive pallet. PALCONs are handled and transported as breakbulk cargo.
With the adaptive pallet. PALCONs are handled and transported as intermodel con-
tainerized cargo

The objective is to use a single component. common to both containerized and
breakbulk systems, for containing military cargos from a point of enbarkation to the
combat zone. The primary attribute is the ability to breakdown the cargo into smaller
bits at various places along the way. The cargo can begin the trip in the torm of 8- x
8-\ 20-foot intermodel shipping containers and end the trip in the form of 43- x
14- x 19-inch trays.

CONFIGURATIONS

There are 12 system configurations as shown in Table C-1. Configuration | is a
single insert tray, Configuration 2 is a single PALCON with or without trays. Con-
figurations 3 through 9 are PALCON arrays. Configuration 10 is the adaptive pallet
without PALCONSs. and Configurations 11 and 12 arc PALCON arrays on the adaptive
pallet.  There are other possible configurations, such as PALCONs in closed van con-
tainers and out-sized cargo on the adaptive pallet. but these are not normal configura-
tions and are not part of PALCON system concept.

COMPONENTS

I'he PALCON component consists of six basic clements:

. The weathertight box structure to protect the contents.

2. Fight corner fittings for lifting and restraint.

3. Latching hardware used in conjunction with the corner fittings tor coupling.
4. Anintegral pallet base with tineways for forklift handling.

I8




lSinale PALCON

Twe-High Array

)
l

Two-Long Array

width

8.00
3.00
a6.00

18.00

S.00

19

H ht
15.66
1.0
11.00
82.00

41.00

Table C-1. Configurations, Dimensions, and Weights
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Lable € 1 Conbipurations, Dunenstons, and Weehis (Cont'dd

contiguration Dimensions (in) Gross
Weght
Rating
1
Wudth Heght lenpth {1%)
Adaptive Pallet Without Pavioad RICA 14,00 233.50 1,000

)

Maxinmum Single Layer Extended 96,00 S 00 238,50 23,200
Avray

OO, 00 RITEAT] JA8. 50 14,800




5 \ side door tor stuttmy and unstutfing

O Siv optional msert trays tor carros requirmg bins

In this paper, stuttimg™ reters (o putting careo anto the PATCON whereas,
Sloadmge ™ reters to putting PATCONS into or onto someihimg else Furthermore, the
longest dimension ot the tray and PATLCON s detimed as the width mstead ot the

leneth due to onentation i Contiwarations T and 12
Ihe adaptive pallet component consists of tive basie elements

| The tlat pallet structure tor redistiibuting loads
Cargo restramt hardware to recene the PATCONS

-

Lour comer hittmgs tor hittimg and restramt
4 Finewavs tor tork it handhing
N Slots tor straddlehtt handhng

The adaptive pallet functions as a specual type of open-trame contamer by intertacing
breakbulk cargo with contamernized cargo handhing and transportation cquipment

ARRAYS

A PALCON array s two or more PALCONs coupled together by means of the
spectal corner fittings and fatchimg hardware.  The maximum array tor fully loaded
PALCONs handled and transported as breakbulk cargo s cight PALCONs arranged two
wide, two lugh, and two long. and this specitic contiguration is simply referred to as
the maxmmum array.  An extended array is two or more maxumum arrays or (wo ot
more two-wide-by-two-long arravs on an adaptive pallet tor handling and transporta
tion as contamenized cargo. The maxmmum extended array for tull Toaded PATCONs 18
24 PALCONs and one adaptive pallet with the PALCONs loaded as three maximum
arrays: this speaific configuration s simply reterred tooas the maximum extended
artay . An oassembly of 12 PALCONs and one adaptive pallet with the PATCONs
loaded as three two-wide-by-two-long arrays s referred to as the maximum single
laver extended array. The twoswide-by-two-long array, maximum array, maxumum
simgle-laver extended array, and maximum extended array are depictea e Table C-1
as Conhigurations 7.9 T and 12, respectively

WEHIGHTS
Gross weight ratings are 200 pounds tor the msert tray, 1,800 pounds for the

PALCON, and 44800 pounds tor the maxmmum extended array. Theretore, maxa
mum allowable tare weights are 600 pounds for the PALCON without trays and 1,600

pounds for the adaptive pallet. Gross weight ratings for cach configuration are listed
i lLable -1




DIMENSIONS

The maximum array s nominally 8 feet wide for compatibility with various
vehaeles, 0-10/12 feet high due to overhead clearances in amphibious ships, and 6-8'»
feet long tor transport on the Marine Corps logistic trailer in place of a trple contamner
CFRICON). Theretore, the maximum array is an assimilated TE container, as defined
m - American National Standards  (nstitute (ANSDH “ANSE MHS 4-1972. of non-
standard height and nonstandard gross weight rating.  The base is configured as near as
practical to the ISO TE container (TRICON) for maximum use of container handling
cquipment.  The actual dimensions of the base are 96 inches and 77.50 inches. The
actual height is the same as the nominal height, 8 2 tnches.

An individual PALCON is nominally 4 feet by 3-4/12 teet at the base and 3-5 12

feet high so that an array of 2-by-2-by-2 PALCONs will be the maximum array.

Nominal dimensions tor the insert tray are similarly derived tor six trays w a PALCON

arranged m two columns and three rows. The dimensions in Table C-1 for Contigura-

tions 1 through 8 are nominal dimensions based on the actual dimensions tor Con-
figuration 9. The actual dumensions of the insert tray and the PALCON are less to

account for thickness of material, space between coupled units, and out-of-square
tolerances.

The adaptive pallet is nominally 8 feet wide, 1-1/6 feet high, and 20 teet long so
that the maximum extended array is an assimilated 1C container, as defined in “ANSI
MHS 41972 with standard size and gross weight rating, but with other nonstandard
limutations. The actual dimensions are shown in Fable C-1.

HANDLING AND TRANSPORTATION

Recommended Modes

Fhe recommended modes of handling and transportation for cach system con
fipuration are shown in Table C-20 The cases indicated in the table include breakbulk
and container operations. Depending on the configuration and the pavload, terminal
operations are by hand, forkhtt, straddlclift, crane, and pallet hoist and transportation

18 by the marine, highway, rail, fixed-wing air, and rotary-wing air modes

Empty insert trays can be stored on the ground, on a tfloor, on ordinary pallets.,
or in PALCONs and are inserted into PALCONs by hand. In the event trays are stutted
prior to inscrtion, they are stored on ordinary pallets and inserted by hand with tork
Ife assistance. Fmpty PALCONs can be moved o short distance by hand, also. but the

frequency of occurrence will depend on the lightness of tare weight achieved i system
development.,




Lable €220 Modes of Handhing and Transporting
the Varous PALTCONS System Contigurations

Sustem Contiputations

Mades

Handhng*

lransport*

Recommaended as standard practice

L__1 Roecommended ander limmted conditions
|
L J Not recommended
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Forklift is the primary means of handling all breakbulk configurations in storage,
stuffing, assembly, marshalling, and loading areas, with crane the secondary means,
except for ship loading, where the crane is the primary means. Crane is the primary
means of handhng all container configurations in assembly, marshalling, and loading
arcas, with straddlelift a secondary means in assembly and marshalling arcas. Forklift
handling of container configurations is limited to empty adaptive pallets and relatively
lightweight loads. Pallet hoist is the means of handling ordinary pallets and PALCONs
with the LHA (a type of amphibious ship).

All configurations can be moved by all modes of transportation, but four combi-
nations are not recommended. Insert trays on ordinary pallets by the rotary-wing air
mode is undersirable due to lack of weather tightness; the trays should be carried in
PALCONSs in that mode. Configurations 4, 6, and 8 by the fixed-wing air mode are
undesirable due to high center-of-gravity and small base for restraint in the aircraft;
the same cargo can be shipped in Configurations 3, 5, and 7.

The single PALCON and the maximum array can be carried as breakbulk cargo
by all modes, and a variety of helicopters can deliver all breakbulk configurations.
These configurations and modes will be the main ones used in assault and assault-
follow-on amphibious operations.

The maximum single-layer extended array is mainly for fixed-wing air transport
and the maximum extended array is mainly for marine, highway, and rail transport.
These configurations and modes will be the main ones used in sustained and subse-
quent operations. Transportation of container configurations by the rotary-wing air
mode will be limited, because heavy-lift helicopters are required. Transportation of
container configurations by the marine mode will be limited, because the extended
arrays are limited in stacking, racking and lashing resistance.

Assembly for Shipment

Although many modes of handling and transportation can be used, the emphasis
is on maximum use of forklift handling, the marine mode and the fixed-wing air mode
for the long haul, and the highway mode and the rotary-wing air mode for short-haul
delivery. The recommended procedure for the assembly of cargo for marine and air
shipments is depicted in Figure C-1.  As can be scen in the figure, insert tray and
PALCON storage. PALCON stuffing, breakbulk cargo assembly, and container cargo
assembly are identified as separate sequential operations which may occur in separate
arecas.

12
N







Eoapty PALCONS and msert travs are stored i the storage area The tust step

I toansert empty travs b requured. and move the PALCON o the careo

Fhe stutfing arca s the arca where the cargo s stored The second step s 1o stul
! 3 !
the PATCON and move it to the breakbulk cargo assembly area

Fhe breakbulk cargo assembly area s the area where PALCON arrans e tonmed
Fhe third step s o couple two PALCONS, end toend ) waith the doors faoms the same
ducction to form a two dony artay . which s ¢ ontiruration > Contutation > s bottet
than 4, because it has a lower center-otgravity . and s better than 3. because 1l ois
more compact shape e also provades the best access o the contents when stonise ol
two PALCON arravs o desired. Confiruration 4 s undesitable tor buthdims arran s fo
aie shipments

The tourth step s to couple two twodong artavs, side by side, with the doots of
both tacmy outward 1o torm a twowade- by twodong artay . which s ¢ Onbgiraton
A\t this pomt, Configuranion 7 s transterred tor loadime on an aeratt as breakbulk
cargo s transterred o the assembly area tor contamerzed i carso, o temams 1o be

assembled tor manime shipment

It the carpo o for manne shipment, the (th step s (o place one two wde by
twodone array on top of another and couple them (o form the muanimum e
Contiguration 9 At thas pomt, Confipuration ¥ s transterred tog foading on a shap

as breakbulk cargo ors transterred 1o the assembIiv area tor contametized manne carso

The contamer cargo assemblv arcas tor nanme and i Cargos can be sepatate o
combmed. and the empty adaptne pallets are stored there. Purthermore. the break
bulk and contamer careo assembhy areas can be separate and remote, sepatate and

adiacent, ot combined The nnal step tor contamenized cargo assembh s (o place
three arravs onan adaptive pallet 1o torm an extended arean

\
Delivery by Helicopter "

The contigurations used tor heheopter delvery will depend on the capadtties
o the hehcopters avatlable The confizutations considered o be best tor cach of the
sivmanimum loads are hsted i Table C3 Althoush currenty used aulitany heavy bt
helicopterns can carry Configuration 1Y onby with Tess than the masunum Py load, it

assumed that tutuee heavy bt heheopters waill be able to carny the masimum stati
load of 22 4 short tons




Lable ¢ 30 Recommended Configurations tor Helicopter Delinveny

Quantity Manvimum Contiguration®
ot PALCONS Statie Load Preterred
(short tons)
| oY >
¥ 1.8 >
4 0 7
N ¥ 9
[ 1o Il
\" AR ‘ l Al

Contyunations are depicted m Lable -}




Shings are requared tor the htting of PALCONS by cranes and helicopters One
type without a spreader s used tor ittung Contigurations 2 through 9 by the top
corners and another type with a spreader, tor Configurations 9 through 12 by the
bottom corners. Both types are depicted in Figure C-2 0 The fiest type has tour T1-toot

cables, and the second ty pe has four 13- toot cables and an S-toot spreader
LIMITATIONS IN THE MARINE MODE OF TRANSPORTATION

PALCONS are subject to operational imutations when shipped as contamereed
cargo by the manne mode, because they do not meet the stacking, rackig, and lashing
requirements  of ANSE contamens Stackmg, rackimg. and lashung capabilities are

compromued i tavor of tare weeht, cargo volume, and cost advantages

Extended arravs can be stowed above deck as contamenized cargo, but only on
the top Laver, and lashings must be attached o the adaptnve pallet, not the PALCONS
Stowage below deck s preterred

Extended arravs can be stacked below deck as contamernized cargo, but cither an
additional device s needed on the bottom of the stack to redistnibute the load ot the
stup must be modinied shightly - To permut stackimg without the need tor large comet
posts, the adaptive pallet has restramt hardware on the bottom as well as on the top
to transter torees directlhy downward, so that an mdnadual PALCON supports only
those duaectly  above it Thas special restramt hardware s retractable to meet the

bottom contipuration requurements ot other modes




Iy pical Uses of Shines tor Littne PALCONS
20
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APPENDIN D

CARGO CONTAINER INSERITS

by

Lredenck Ko Schnndt
LLT. CH

U Aty Mobihiy Fquipment Rescarch and Development Commuand

\nnuwal Franing Report

22 September 1977




Ihe need for a new type of Cargo Container Insert has been recognized.' # This
new insert should be

Lightweight

Strong (1500 Ib storage)
Stackable

Fasy to load and unload
Weather-resistant

Cuapable of torward arca mission
Reusable

An attempt to define the parameters for this item for the preparation of a Letter
of Requirement (LR). revealed that (according to TRADOC) there was no longer a
requirement for this item. An investigation into the chronology of events leads to this
action was then conducted. The results, shown in the table (p. 33), are as follows:

I. Aug 75. The first draft of the INTERCON Report? was released. The final

version (Apr 76) recommends that **. . . a joint TRADOC/USAMC work group be
established to prepare a LOA for the design, development. and testing of an improved
container insert, or family of inserts . . . .”" (p. iii, par. 5c.) It should also be noted

that several of the users queried mentioned a need for a container insert with qualities
similar to those described above. In particular, these include:

a.  HQ, XMIII Airborne & Fort Bragg (p. B-111-8, par. 2. 3)

b.  U.S. Army Signal School (p. B-V-8. par. 1d. ¢)

¢.  U.S. Army Air Defense School (p. B-1V-8, par. 1d)

d.  US. Army Combined Arms Combat Development Activity (p. B-X-9.
par. 2D)

¢. US. Army Europe & 7th Army (p. B-XI-8_ par. 8)

f. U.S. 8th Army (p B-XII. par. 3)

L.S. Army Academy of Health Sciences (p. B-XIV-6. par. 3)

i

‘

2 22 Aug 75. MERADCOM letter, “Family of Requirement Documents in
Support of the Integrated Supply Distribution System (ISDS).”” This letter listed con-
tainer inserts and other items in the ISDS. Addressees were requested to comment on
item need requirement document status, priority of the item. and status of any JWG
meeting.

} I'rederick K. Schmidt, Container Insert Study. Annual Training Report. Sep 76.

2 TRADOC, Intermediate-Size Cargo Container and Associated MHE (INTERCON) Final Report. TRADOC
ACN 22874. April 76.
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! } 17 Sep 'S US Army Transportation School replicd to the ISDS letter,

deterrme comment on contamer iserts to the Quartermaster (QM) School

4 3 Sep Y US Acrmy Quartermaster Schoaol reply (o ISDS fetter stated that
a requirement had been adentificd me the INTERCON dratt report ot 26 Aug. QM

turther stated that contamer mserts would be thew tiest poionity upon approval ot the
INTE RCON study

S 25 Sep 7S The US Army Logisties Center combined the responses trom
the OM and Tuansportation Schools, histing contamer mserts as priority No, <

O YEDec 7S MERADCOM RDT&E Phase Schedule Report. No copy avail
able. Referenced by letter 22 Mar 70

13 Feb 76. MERADCOM detter (DRXEB-UD) o US  Army L ogisiies
Center. No copy available. Reterenced by letter 22 Mar 70, Subject “RDT&E and

Paemeenng 3Q760 Reviews’

S I Mar 70 Toap report (o USALOGC by TR Knacll and P Rodrick, to dis
cuss the status of pendmyg requirement documents. Cargo contamer preparation of an
LOA for the mserts was projected to commence i Aprl. Fual LOA was o be
supported by the INTERCON Report

9 22 Mar 7o Letter from USATOGC (o MERADCOM (DRNFB-UY, "RDT&L
and EFogieering 3Q70 Reviews.™  This detter hsts (par. 3d) Cargo Contaner Inserts
stating that a JWG will be convened to write an LOA. No dates were mentioned ot

suggested
10 A\pr 7o Fmal INTEHRCON Report pubhshed.

I I Jun 760 A letter was sent by Carroll Schipp requesting a4 requirement
document review mecting to be held 1S June st DARCOM

12 15 Jun 70, Requoement document mecting at DARCOM . Mo Schipp
stated that all current requirements tor contamet mserts could be met by casting
MIL standards or commerctal items, and no development was required. ' However,

further user surveys were authorized

13, 8 Jul 70, Letter from USALOGC was sent o all users, tequesting then
current requirements for additional contamer mserts, it any.,

FThese notes were obtamed via a personal conversation with Mo Maornssett of USATOGO, 19 Sep Hhis

mtormation does not agree with mecting report by C 1o Orth dated IS Tane

PUSURNI—




I4. 9 Dec 700 Letter from Mr. Mornissett to PM, “Results of Requirement
Request of 8 July 76, Personal conversation with Mr. Morrissett revealed that 13 of
the T4 addressees had no requirement tor new iserts.

IS 19 Jul 770 MERADCOM letter (DRDME-U) to TRADOC groups., requesting
the current status of several requirement documents pending approval.  This letter
histed Cargo Contamer Inserts as having an LOA with QM (par. 2r)

Lo, 29 Aug 770 Reply to the above letter from QM School. Paragraph C refers
to the letter from USALOGC of 8 Jul 7o, subject: “Requirements tor Additional
Contamer Inserts.™ 1 states that ™ . no additional inserts were necessary. No
turther effort s anticipated in this arca " Thas letter was referenced by M
Chandler of MERADCOM in cancelling the Container Insert Project.

176 Sep 770 Letter to MERADCOM (DRDME-U) from TRADOC specifios
(par. 2b) that no requirements exist tor additional careo contamers

During my Annual Traming Tour (12-23 Sep 77), turther mvestigation revealed

| Contamer Insert Study was hsted as a program tor FY 7S under Project
INTo4717DH T4, with monies allocated m 6.3 and 0.4 arcas, and a validation date of
Q79 anticipated.

2 Fhe Insert Study was cancelled by the Plans, Programs and Operations
(PP&O) Office.

3 Fight rotationally molded contamer ainserts were receved and evaluated at

MERADCOM.  Results were acceptable after mimor changes.  In-house ieport of 30

Aug 77 summarized this development

R} Conversation with Mro Mornssett mdicated that he viewed the contamer
msert project as essentially dead, pendme recept ot the rotationathy molded msert test
report and cost estimate. He anticipated usig existing imserts unless the rotationally

molded mserts are more cost eftective

In summary, Cargo Contamne: “Inserts with nternal structural mteeriny and
cnvitonmental protection stll appear (o be needed - combat operation seenatios !
However, the users ares perhaps. not aware ot the advantages of the proposed mserts
and therefore do not hst this item as a future requirement. Thas has resulted e the
CUEEe L mactive status of the Cargo Contamer Insert Project, as viewed by TR ADOX

Predenoh KOSchomde, Contmer Tosert Stady - Annaal g Report. Sep 6




One suggestion for alleviating this situation would be to approach the nsert
program from a marketing viewpoint. Thus, the ments of rotationally molded inserts
(for example) could be presented to the end users in an organized, coherent presenta
tion. Responses could then be collected and, if favorable, presented to TRADOC for
reconsideration.

Another approach would be for the Mechanical & Construction Equipment
Laboratory to inttiate its own requirement questionnatre regarding container inserts
I'he questions could be structured and organized to give the respondent an understand
ing of the new sert capabilitics being proposed.  This method would enhance the
respondent’s innate creativity in recognizing new container qualities.  The response.,
and hence the requirement, should therefore be much more favorable.

/s/t/ FREDERICK K. SCHMIDT
LT, CF

e

e ——— e
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