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L ABSTRACT

A military potential test of the Jungle Canopy Platform System was
conducted in the vic inity of Hilo , Hawaii , by USALWL during the period
19 April to 8 May 1965. The general approach was to demonstrate a
concept and collect data necessary for desi gn changes rather than to test
a final system with the intention of standardization. Testing consisted of
laying various combinations of nets and the platform with a UH- lB  Heli-
copter in five types of trees. Personnel from Headquarters USATECOM,

- USAIB , USAYPG , and USAAVNTBD observed and participated in the
testing to determine whether the test item and its ancillary equipment

- possess the potential which warrants its consideration for Army use, and
whether the system meets the technical and operational performance
characterist ics which may justif y its adoption as standard equipment. It
was concluded that the Jungle Canopy Platform System concept possesses
sufficient military potential to warrant its consideration for further de-
velopment and Army use , but that much additional development and test-
ing must be done to develop optimum hardware which will be suitable for

- 
1 - use in an operational environment. It was recommended that the Jung le

Canopy Platform System be considered for further development and test-
ing, that the deficiencies and as many as possible of the shortcomings
be corrected prior to service testing, and that military characteristics be
provided against which to service test the system.
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FOREWORD

1 Authority

Letter , AMS TE-BG , Headquarters , US Army Test and Evaluation
Command, 7 April 1965 , subject: “Test Directive for Military Potential
Test (Category II) of Jungle Canopy Platform System , USATECOM Project
No. 4-5-7496. ”

2. References.

a. AR 705-35 , “Criteria for Air Portability and Air  Drop of
Mater iel ,” Department of the Army, 15 June 1964.

b. Letter , AMSTE-BC, Headquarters , US Army Test and Evalu-
ation Command , 26 August 1964 , subject: “Safety Release. ”

c. Message, UNCLAS TT 15444 , AMSTE-BC, Commanding
General , US Army Test and Evaluation Command, 15 September 1964 ,
subject: “Additional Information for Safety Release of Lowering Device
Utility 500 Pounds. ”

d. Message, UNCLAS TT 162 03, AMSTE-BC, Commanding
General , US Army Test and Evaluation Command, 28 September 1964 ,
subject: “Lowering Device , Uti l i ty,  500 Pounds. ”

e. Message , UNCLA S TT 179 17 , AMSTE-BC , Commanding
General , US A r m y  Test and Evaluation Command, 27 October 1964 ,
subject: “Attachment Method for Lowering Device, Utility, 500 Pounds,
USA TECOM Project No. 8-3-7630-02. ”

f. Plan of Test , “Conduct of a Feasibility Concept and Engineer
Design Test of the Jung le Canopy Platform , LWL Task Number l1-S-63 , ”
US Army Limited War  Laboratory,  19 February 1965.

1? -~

g. Message , UNCLAS SMOSM-EEL-UH- 1-2 - 14 14 , Commanding
General , US Army Aviation Materiel  Command , 20 February 1965 ,
subject: “Canopy Exploitation Platform. ”

h. Letter , AMSTE-BG , Headquar te rs ,  US A r m y  Test and Eval-
uation Command , 18 March 1965 , subject: “Planning Directive for
Monitoring Eng ineer Desi gn Test of the Jung le Canopy Platform System ,
USATECOM Project  No. 4-5- 7496. ”
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1. Letter , CRD-AM-5B , US Army Limited War Laboratory,
9 April 1965 , subject: “Addendum to Plan of Teat , Jungle Canopy
Platform , Task Number 11-S-63. ”

j. “Operator ’s Manual for Lowering Device , Util i ty,  500 Pounds , ”
US Army Limited War Laboratory, undated.
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- SECTION 1 - GENERAL

- 

1. 1 . OBJECTIVES .

1. 1. 1. Purpose.

I To de termine  “if tes t  i tem and its ancillary equipment possesses
- the potential which w a r r a n t s  its considerat ion for Army use; and , if the

sys tem meets  the technical  and operational performance characteristi cs
- 

which may jus t i f y its adop tion as standard equipment. ”

1. 1.2. Test Objectives.

- The object ives l i s ted  below are  classified into three categories:

~ 
a. General  object ives  applicable to all participating agencies.

b. Speci f ic  object ives for  a par t icu lar  test agency.

c. Combined object ives  which apply to two test  agencies.

L 1. 1. 2 . 1 . Genera l  Object ives.

a. To evaluate safety aspects of all equipment used during the
test  p rog ram.

b. To de te rmine  whether  test  items have any nonessen t ia l
I f e a t u r e s .  j

• c. To d e t e r m i n e  w h e t h e r  modif ica t ions  are  required f o r  im-
provement  of opera t ional  and safe t y f a c t o r s .

d. To de te rmine  degree  of personnel  t raining requi red  to
e f f e c t i v e ly emplo y sys tem.

~ e. To eval uate human engineer ing  factors  associated with
- ~

. functional and oper ational paramete r s .

f .  To de te rmine  e f f ec t s  of adverse  climatic and env i ronmenta l  
*

~ 
,,~ H condit ions on the sys tem.

r 
~~~ g. To de termine  durabili ty of’ test  item.

~~~~~~~~~~~ r /
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I.

T h. To de te rmine  reliability of the system and its components. H

1 . 1.2 . 2. Specif ic  Objectives.

1. 1 . 2 . 2 .  1. US A r m y  Aviation Test Board ( USAAVNTBD) .

a. To determine physical characteristics of the system
I and re la ted  components , including commercial items that are used during

the tes t  which may be considered for adoption or employment with
the system.

b. To determine sui tabi l i ty  of reels , nets , and platform
f or air tr ansport as sling loads.

c. To determine emergency jettisoning procedures .

• d. To determine suitability of the employed platform as a
hel icopter  refuel ing stati~ ii.

1. 1 . 2 . 2 . 2 .  US Army In fantry Board (USAIB ).

To evaluate the suitabili ty of the platform for use as a:

a. Patrol site.

b. Casualty evacuation station.

c. Communication site.

d. Mortar  f i r ing position.

‘di,
1. 1.2. 2 .3 .  US A r m y  Yuma Proving Ground (USAYPG) .

- y
a. To determine whether the LWL Jungle Canopy System ,

including all anci l lary equipment , meets the design cri teria specified

•~~ in exis t ing drawings  and technical specifications.

b. To determine whether the commercial equipment
used d u r i n g  the tes t  is considered as a potential part  of the sys tem and
should be cons idered  for  f u r t h er  eng ineer ing tests.

.,..1_
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1. 1 .2.3. Combined Objectives.

1. 1 . 2 . 3 .1. USAAVNTBD - USAIB.

a. To determine genera l charac ter i s t ics  of jung le vegetation
required for employment of the system.

b. To determine tree or vegetation pruning requirements
necessa ry  to employ the nets and platform .

c. To determine ability to “ sling load” the reels , nets ,
and platform.

d. To determine the most suitable method for employment
and re moval of the system.

e. To determine best procedure for deployment of troops
to the platform and to the jungle floor .

f. To determine suitability of the employed platform as
:~ a resupply point.

1 . 1 . 2 . 3 . 2 .  USAAVNTBD - USAYPG.

To determine effect of dynamic loading the employed
platform to approximately 10 , 000 pounds.

1.2. RESPONSIBILITIES.

1. 2. 1. The USAAVNTBD , as the coordinating test agency, was responsible
- 

for submission of the integrated test report  and for evaluating and report-
iZ t ing on aviation service- type tes ts , including an analysis as to the suitability

of the UH-. 1 helicopter to employ and pick up nets and p la t fLr r n .

1. 2 . 2 . The USAIB was responsible for evaluating and repor t ing  on
in.fa:itry application tests , including an evaluation as to the suitability

~~ of lowering devices , s t ruc ture , or individual type equipment used
~~~. ~ during conduct of the test  program.

1 1. 2 .3 .  USAYPG was responsible for evaluating and report ing on
s t ruc tura l  and eng ineer ing adequacy of the jungle canopy platform system

• and all anci l lary  equipment used during test , or under consideration
as a pote ntial  component of the system.

ii
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1.3 . DESCRIP TION OF MATERIEL.

The Jung le Canopy Platform System is intended to be used in
areas where there are no helipads , or where the dense jungle grow th
and t e r ra in  normally prohibit the landing of helicopters. While several
variations of basic hardware were  experimented with during testing, the
final confi guration employed by test personnel of the US Army Limited
War  Laboratory (USALWL) consisted of two support net assemblies
( one acros s another ) emplaced by helicopter over the tops of t rees ,
their dispenser  rack , a platform positioned at the vertex of the nets ,
and necessary  auxiliary equipment. A detailed description of materiel
is contained in appendix I.

1.3 . 1. Support Net Assemblies .

j Two support  net assemblies are contained in the test system.
Each assembly consists of a 20- x 196-foot net fabricated f rom 1/8-
inch and 3/ 16- inch stainless steel cables , ten aluminum- tube spreader
bars 2 1/4  inches in diameter , a cable-tightening yoke , and a grapnel
assembly. The center 40 feet  of the net is made up of a network of

• six-inch square mesh (for  ease of movement), while each 78-foot end
portion consists of a network of 30-inch square mesh (for engaging
branches in the t ree  tops) .

1. 3 .2 .  Dispenser Rack.

The dispenser  rack consists of an improvised “bed f rame”
• constructed to fit under the skids of a UH- 1B Helicopter , support-

net- assembly loc king arms , a control board f rom which a series of
• cords is attached to the individual locking arms , and the necessary

cables with which to attach the rack to the helicopter.

1.3 .3 .  Platform.

The platform consists of a hexagonal space frame 18 feet  in
diameter , constructed of f ive-inch aluminum tubing and covered by
one- inch-square  ny lon mesh. The f rame is supported by struts which
attach it to a t r i angu l a r  pl a t fo rm base.  Platform 5acking legs extend
f rom the platform base.  Mounted on this platform are a commerciall y-

• 
• designed two-kilowatt  generator , a power hoist , an A-f rame with guide

brackets , two f i r e  extinguishers , and a rack for storage of gas or
water cans.

_ _ _ _  
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1. 3. 4. Auxi l ia ry  Equipment.

In addition to the items mounted on the platform , miscellaneous
pruning equi pment , c able tightener s , snap links , grounding wires ,
chains , etc. , are used in association with major components of the
test system.

1. 3.5.  Individual Type Equipment.

The Lowering Device , Uti l i ty,  500 Pounds ,
I was used to lower test soldiers f rom the nets , or platform , to the

jung le floor dur ing the conduct of infantry application testing.

1.4 . BACKGROUND.

1.4. 1. Requirement .

1.4. 1. 1. The armed action associated with counterinsurgency operations
L I frequently takes place in tropical count r ies  which are composed of

large areas of jung le ter ra in .  The jung le environment often negates
the mil i tary advantages available to those nations utilizing modern

• technology and fo rces  miliary operations to the relatively primitive
level which is advantageous to the insurgents .  It would benefit the
technically-advanced nations if they could utilize the vegetation of the
area to their advantage rather than be limited by it.

1.4. 1.2 . One of the major problems of jung le counterinsurgency
warfa r e is the lack of mobility. Although modern a i rc ra f t  have greatly-
improved mobility in areas where  suitable drop zones and landing zones
are  available , only a small proportion of the total area has such zones

• within a practical  distance of the military tactical objectives.

1.4 .2 .  Concept.

-~~~~ In earl y 1964 , USA LW L began work on a concept which , they
hoped , would overcome many of the limitations associated with mobility
in counter insurgency operations . The concept consisted of mounting a
staging platform atop the jung le canopy to serve as a helicopter landing

• 
~~~.

- and off-loading area.  The canopy platform , intended for use in areas
where  there a re  no helipads and where the dense jungle growth and terrain
normally prohibit  the landing of helicopters , would be used for on/off-

~ loading of troops and supp lie s , medical evacuation station , etc.

I
..
’,. ~4
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1. 4. 3. Previous Test.

Operating without any stated requirement for such a system ,
USALWL evaluated this concept at the Aberdeen Proving Ground
Churchvi lle  Test Area .  Techniques were developed for laying and re-
covering the nets and platform. Results  ~rom this limited evaluation
were  such that in December 1964 , USALWL reque !ted that the US Army
Test and Evaluation Command (USATECOM) evaluate the test system.
In April  of 1965 , Headquarters ,  USATECOM directed the USAAVNTBD ,
USAIB , and USAYPG to observe testing by USALW L personnel , which
was about to beg in near Hilo , Hawaii. Accordingly, project  off icers
witnessed and participated in the testing during the period 28 April  -
8 May 1965. 

- 

-

• 1.5. FINDINGS .

1.5. 1. Physical Characterist ics.

(Data have not been received to date from USA LWL. )
1.-

i

1. 5. 2 . Vegetat ion Character is t ics .

The type of vegetation required to employ the system depended
on the mission. Generally, the canopy must be very dens e and rigid.
Rain fo res t s  found near Hilo , Hawaii , were generally unsat isfactory -
for other than troop deployment from the support nets.

1.5. 3. Pruning Requirements.

Pruning was required during a majority of the operations .

r’ 1.5. 4. Sling Loading.

Reels , nets , platform , and dispenser rack were easily sling -
L loaded. However , the dispenser rack presented peculiar problems

~~~ 
~~~ because the helicopter had to be landed on the rack for hook-up and a

tensioning tool used to take up slack in the hook-up cables to position
the rack securely against the skids of the helicopter.

1.5. 5. Air Transport .

Reels , ne t s , dispenser rack , and pla t form were suitable for

~ 
air t ransport  as sling loads.

I

6

1; .
a



I

1. 5.6. Jett isoning Procedure8.
I

Provisions for jettison of sling loads (except for the dispenser
rack) were adequate . In the case of the dispenser rack , jett ison

• character is t ics  had not been established and no safety- o f - f l ig ht
release was available.

1.5 .7. Employment and Removal Methods.

All methods of employment and recovery used were  suitable
• with the exception of laying the nets using the reels. The best method

cannot be determined until fur ther  development and test ing are conducted.

1.5 .8. Personnel Training .

A n informal  training course will be required for personnel
expected to employ the test system operationally.

1 .5.9 .  Dynamic Loading.

f Because of the lack of necessary  equipment and a shor tage  of
fuel for  the UH- 1B Helicopter , no attempt was made to dynamic load
the platf orm to 10 , 000 pounds. The platform was s ta t ic  loaded to
approximately 4500 pounds before  it toppled because  of unequal load •-

dis t r ibut ion and high ve rtical center of gravi ty .
.1*

1.5 . 10 . Troop Deployment.

The most suitable method for  dep loy in g troops to the jun gle} floor was to have them jump onto the nets fr om a hover ing helicopter
and then descend to the jung le floor by using a lowering device anchored
to cables of the nets.

1.5.11.  Resupp ly Point .

1~ ~~ - The test system was found to be suitable for use as a re supply
point.

1.5. 12. Helicopter Refuel ing .

The platform installed on the nets provided a sat isfactory
refueling site for the UH- lB on one occasion.

7 
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1.5. 13. Patrol Base.

• The test system was not entirely suitable for  use as a patrol
site because of the excessive noise emitted by the generator of the
powered hoist.

1. 5. 14. Medical Evacuation.

The test system was not suitable for  use as a medical evacuation
station because of inadequacies in the platform confi guration.

1.5. 15. Communication Site.

• The test system was suitable for  use as a communication site .
• • 1.5. 16. Mortar Firing Position.

The test system was not suitable for use as a mortar  f i r ing

~

- j position.

1.5.17.  Safety.

1.5. 17. 1. No fl i ght -safety release was provided for  the dispenser rack.

1. 5. 17. 2. Six potential safety hazards were noted during the test.
These were:

1. 5. 17 .2 .  1. A loose powe r hoist cable engaged a support net during
climbout while the platform was being recovered.

L~. r 1. 5. 17. 2 . 2 .  One person standing on a support net while it was being
tightened and repositioned with the helicopter was injured.

- 1 1.5. 17 .2 .3 .  One person got off the a i rc raf t  onto the support nets with
loose equipment which hung up on the U H - I B  skid.

1. 5. 17. 2. 4. Grappling hooks were  structurally incapable of supportingp ~. heavy loads dur ing recovery operations. 
- 

- -

1. 5. 17. 2. 5. No method was provided for d ischarging static e lectr ic i ty
• build-ups on the U H - lB  cargo hook .

1.5. 17. 2 . 6 .  Persons  on the nets and platform were vulnerable in the
event of power f a i lu re  of the hel icopter  while hovering over or sitting
on the nets and plat fo rm.

8
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1.5. 18. Nonessent ial  Features .

- No nonessential fea tures  were  noted on the final configuration -
of the test system .

1. 5. 19. Modification R equir ements.

- 
Five major  components were found to be deficient in design

and to require modification. These were:

a. All net confi gurations

b. The platform

c. The dispenser rack net-laying device

I d. Both types of reel net-laying devices

e. Both hoist systems

1. 5.20. Climatic and Environmental Effects.

Climatic and environmental conditions encountered during
testing had no adverse effects on the test system or its employment.

1 .5.2 1.  Durabili ty.

•~- 1-
Durabil i ty of the components of the system was unsat isfactory.

1.5.22. Reliability .

Reliability of the system was unsatisfactory for all missions -

except troop deployment from support nets alone .

1. 5 .23 . Human Eng ineerin~~

~ 1
- I

• •~•~~~ Because of the experimental nature of this test and lack of
a final confi guration to evaluate , human eng ineering character is t ics
were not de te rmined .

~* 
‘1
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1.5. 24. Design Cr i t e r i a .

The test system was constructed in accordance with the
drawings and specifications that were available for review. The load-
bearing capability of the system was limited by the density and rigidi ty
of the jung le canopy rather than the test system itself.

1.5. 25. Commercial  Equipment.

The commercial  hoist equipment did not perform to its rated
capacity and was too slow.

1.6. CONCLUSIONS.

1. 6. 1. The Jung le Canopy Platform System concept possesses sufficient
military potential to war ran t  its consideration for f u rthe r  development
and Army use.

1.6.2. Much additional development and testing must be done to develop
optimum hardware which will be suitab le for use in an operational
environment.

1.7.  R ECOMMENDATIONS.

It is recommended that:

1.7 . 1. The Jung le Canop y Platform System be considered for f u r the r
development and test ing.

1 . 7 . 2 .  The deficiencies  and as many as possible of the shortcomings
li sted in appendix II be co r rec t ed  prior to service test.

1. 7. 3. Mili tary cha rac te r i s t i c s  be provided against which to service
test the system.

~1~11
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SECTION 2 - DETAILS AND RESULTS OF SUB TES TS

2. 0. IN TRODUCTION.

2 .0 .  1. Testing of the Jung le Canopy Platform System was conducted
in the vicinity of Hilo, Hawaii, by US Army Limited War Laboratory
(LWL) during the period 19 April to 8 May 1965.. The general approach
used by LWL was to demonstrate a concept and collect data necessary
for design changes rather than to test a final system with the intention
of standardization.

2. 0. 2 . Personnel from Headquarters , US Army Test and Evaluation
Command (USATECOM), the US Army Infantry Board (USAIB), US Army
Yuma Proving Ground (USAYPG),  and the US Army Aviation Test Board
(USAAVNTBD) observed and participated in the testing .

2 . 0. 3. Testing consisted of lay ing various combinations of nets and
the platform with a U H - lB  Helicopter in f ive types of trees: Eucalyptus
Robusta , Mango , Guava , Koa , and Ohia. The performance of each
component of the system was noted. During the course of test ing,  some
items were considered undesirable by LWL test personnel and subsequently

~p \ deleted. Other components were desi gned and constructed on an
expedited basis during the course of test ing.  In this report , p r ime
emphasis is placed on those items the LWL test personnel considered
best for their purposes at the conclusion of testing.

• 2 . 0. 4. An approved stated requirement  was not available for  evaluation
of th e sy stem ; ther ef ore , the conclusions based on the resul ts  of test
are mostly subjective in nature.

2 . 1. PHYSICA L CHARACTERIS TICS.

2 . 1. 1. Objective.

To dete r mine physical character is t ics  of the system and related
components , including commercial items that are used dur ing  the test
which may be considered for adoption or employment with the system.

2 . 1.2. Method.

The test  system was wei ghed , measured , and in spe cted
• 

• 

. 1 visually by LWL test personnel prior to the test. Complete data were
recorded by LWL pe rsonnel.
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2 . 1. 3. Results .

(Data have not been rece ived  to date. )

2.1.4. Analysis.

Not applicable.

2 . 2 .  VEGETA TION CHARACTERISTICS.

1: 2 . 2 . 1 .  Objective.

To determine the general  character is t ics  of jungle vegetation
.~ • required for  employment of the system.

2 . 2 . 2 .  Method.

The system was employed in several sites on vegetation ofL. j various strength s and densit ies.  Sites were reconnoitered to gather
information regarding the general charac te r is t i cs  of the vegetation ,

½ such as canopy hei ght , branch den sity , and uniformity of heig ht of the
t rees .  The hel icopter  was hovered low over the sites to determine
the r igidity and dens i ty  of the canopy s t ruc tu re .

• 
2.2.3 . Results.

I 2 . 2. 3. 1. Without  knowing the s t ruc tu ra l  properties of a par t icu la r
type of t r e e  under consider ation , th e best m eth od for  se lec t ing a

I site was ca re ful reconnaissance fo r selection of hi gh-density canopy
• which did not separate  too much under rotor downwash. Amount  of

separation under rotor downwash was an indication of ri gidit y of the
tree s and the amount  of sagg ing which would occur in the installation.
Larg e separ at ion s r esulted in placement of the nets below the p r imary
canopy when nets were  laid f rom a low hovering hei ght.

~ 2. 2 . 3 . 2. The most  sa t is fac tory  si te was on a canopy consist ing pr imari-
ly of Guava t rees  and some Rose  A pple t r ees  approximately 60 fee t  hi gh.

2. 2 . 3 .3 . The least sa t i s fac tory  sites were  found in Ohia and Eucal yp-
tus t rees  more than 100 feet  hi gh. Both types of canopy were  sparse
and lacked r i g i d i t y .

12
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2 . 2 . 4 .  Anal ysis.

2 . 2 . 4 . 1 .  Hei ght of a canopy did not appear to be a factor in canopy
selection in a direct  sense. For example , a canopy consisting of short
Ohia or Eucalyptus trees would probably be no more satisfactory than
one consisting of taller trees of the same type.

2. 2. 4. 2. Canopy which was not sufficiently rigid for employment of the
complete system as a refueling station or other more permanent oper-
ation could still be used for deploy ing troops to the ground from nete with
the lowering device. A very ri gid system was required for actual land-

-
• 

ing of the test helicopter on the platform or for supporting heavy weights
without large vertical disp lacement s of the system.

2.3 .  VEGETA TION PRUNING REQUIREMENTS. •

2 . 3 . 1 . Objective.

] To determine the tree or vegetation pruning requirements neces-
sary to employ the nets and platform.

‘p 
~,

2.3.2. Method.

Vegetation was pruned as necessary to provide helicopter tail
ro tor cl earance , to provide clearance for hoist operation , and to level
the deployed platform. Pruning was accomplished by personnel em- • -

placed on the nets or platform. Three different types of pruning
equipment (axe, saw , and 12-foot pruning knife) were used and evaluated -
for adequacy. Records were not kept on all pruning performed but an

I assessment was made to determ ine whether pruning would be required
in general for employment of the nets and platform.

.~~~~~ 2 . 3 . 3 .  Resul ts .

2 . 3 . 3 .  1. Prunin g to provide tail rotor clearance was required durin g a
majority of the operations perfo rmed during the .test. Amount of pruning
depended on the types of vegetation and the amount of weight placed on
the nets and platform. Prunin g was normall y not required prior to

4.1 platform emplacement. Prunin g provided adequate clearance in the

I instances where it was required .

P 2. 3. 3. 2. Pruning was required for one of the hoist operations . • 
-

1~:4
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H
2. 3. 3. 3. The platform could not be leveled satisfactorily by pruning. • -

2. 3. 3. 4. All pruning was accomplished satisfactori l y using the axe
and saw . The 12-foot pruning knife would not cut large limbs and
therefore was unsatisfactory.

2 .3.4 . Analysis.
• I

The amount of pruning required varied with every situation.
Primary factors involved were:

a. Type of tree and vegetation.

• b. The amount of weight placed on the platform and nets .

c. The method of employment of the net (i. e . ,  placement on
crest  of t r ee  or in depression between t rees) .

3 2 .4. SLING LOADING .

2 .4 . 1. Objective.

To determine the ability to sling load the reels ,  net s , and plat-
form.

2 .4 . 2 . Method.

All equi pment was sling loaded by standard methods except for
the dispenser  rack.  The rack was fit ted to the bottom of the skids and
secured  by cables pulled together at the center and at tached to the
cargo hook . The rack became a par t  of the a ircraf t  ra ther  than a slingk load and was desi gned to be jet t i soned by use of the cargo-hook release.
W h e r e  the s tandard hookup with swivel could not be re t r ieved  af ter
release , other means of at tachment to the cargo hook were used.

2 .4 . 3. Resul ts .

2 . 4 . 3 . 1 .  No special problems were encountered in hookup of any
equipment with the exception of the dispenser rack. The helicopter
had to be placed on top of the rack for hookup; hookup requi red
approximately four minutes.

14
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2 . 4. 3. 2. The grappling hook did not always have the strength required
for the s t resses  incurred  in re t r ieving equipment from the jung le.

2 .4 . 4. Anal ysis .

2 .4 . 4. 1. Prior to adoption of the test system as standard equipment , - :

s t ructura l  integrity of all sling components and compliance with AR
705— 35 (Cr i t e r i a  for Air  Portability and Air Drop of Materiel) should
be determined using all the methods for carry ing sling loads.

V 2.4. 4. 2 . The weakest  component in the special sling equi pment used
• in the test  was the grappling hook . 

:4
• 2 .4. 4. 3. A safety- of-f l ight release should be obtained for the final

version of the dispenser rack if it is adopted.

2 .5 .  AIR TRANSPOR T. - -

2.5.  1. Objective.

To d e t e r m i n e  sui tabil i t\ -  of reels , nets , and platform for air
t ransport  as a s l ing load.

2 . 5 . 2 .  Me thod .

R e L l s ,  ne ts , p l a t f o r m , and the dispenser rack with nets w e r e
air  t r a n s p o r t e d  by s l ing  load and fli ght characteristics were  noted
for each type load.

2 . 5. 3. R e s u l t s .

2. 5. 3. 1. Fl y ing q u a ! l t le s  of t he  he l icopter  w e r e  similar to those en—
: count ered  when ca r  r v i n g  any normal  sl ing load.

2. ~ ‘ . 3 .2 .  \~~x imurn  comfor table  f ly i n g  speed with the 20- x 196-foot
net han g in I .~ t r e e  was 60 knots ind ica ted  a i rspeed (LAS) with a nose-

- : down a t t i t ude  of approx ima te l y 13 d e g r e e s .

2. 5. 3. 3 . N l a x im u m  com for t ab le  fl y ing speeds with the 10- x 200-foot
- and 10- x 250-foot  nets  were  70 knots LAS and 60 knots lAS , respect ively.

The hel icopter  was sli ghtl y more  unstable  with the longer net than with
the shor te r net .

I •
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Figure 1.
• UH- lB in flight with

free-hanging net.

I
~~ 

2. 5. 3. 4 . Maximum comfortable fl y ing speed with the platf orm was
- 60 knots lAS with a nose-down attitude of approximately 15 degrees .

Flight character is t ics  were similar to those with the 10- x 250—foot net.

2 . 5. 3. 5. Fli ght qualit ie s with the dispenser r ack were good up to a
maximum 70 knots LAS. No severe pendulum action occurred during

•~~. ~ maneuve r s  with banks up to 30 degrees .  Pitch attitude was
approximately 10 degrees  nose down.

h ’ 
• . ‘I

~ . 2 .5. 3 .6.  Testing with reels was completed prior to arrival of USA T-
r ~~ ECOM test  personnel so fli ght with reel and net was not observed.

1 .
4 
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- 2.5.4. Analysis.

There appears to be no part icular  problem associated with
any of the sling-load configurations tested with the possible exception

- of the free-hanging nets. These nets hang 230 to 280 feet below the
a i rc ra f t  and present  a hig h drag load , reducing forward airspeed
considerably, and a problem of ground clearance in other than f la t
and familiar te r ra in . The nets also present  a problem during an

• attempt to employ the system in marginal weather .

2 .6 .  EMERGENCY JETTISONING PROCEDURES.

• ,1 
- 2 . 6 . 1 .  Objec tive.

• To determine emergency jet t isoning procedures .

2 .6 . 2 .  Method.

Emergency jettisoning procedures  were  determined by inspect-
ion of the equipment and by a review of applicable ~uh 1ications. Actual

I t  jetti son of loads was not performed although the cargo hook was check-
ed for proper functioning prior to hookup to loads where pract ical .

2. 6. 3. Results.

2 .6 .3 .  1. All loads were  carr ied by means of the cargo hook and could 
V

be jett i~ oned electrically by actuating the cargo-hook release on the
pilot’. or cop ilot ’ s cyclic control. Manual j ettisoning could be accom-

I 

pUshed by actuating the manual cargo re lease  located between the
-
~~ pilot ’. antitorque rotor pedal..i,,. t
‘ ,1

2.6.3.2. In cases where guide lines or bungee devices were used for
stabilizing loads or positionin g loads pr ior to setdown , quick-release

• ,.,, ~~~~ devices were used to insure breakaway in the event of emer gency
jettison. •

2.6.4. Analysis.
‘1

‘ 1  •

- ~ ~
‘• A fli ght -safe ty  release for jet t ison of the dispenser rack

must be obtained.

17
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2.7 .  EMPLOYMEN T AND R E M O V A L  MEIHODS.

2. 7.1. Objective.

To determine the most suitable method for employment and
removal of the system.

2 . 7 . 2 .  Method.

2. 7. 2. 1. Three methods of net employment and three methods of net
removal were  investigated.

V 

2 . 7. 2 . 2. The platform was placed and removed by the same method
throug hout the test  with only minor var ia t ions in procedure .

2. 7. 2 . 3 . Particular attention was given to ease of ins tallation and
removal and the amount of t ime requi red  for each method.  Other

-
• factor s conside r ed were safety, t ra ining requi rements ,  meteoro log ical

~ 1 conditions, and rel iabil i ty of the var ious components.

2. 7 .3.  Results .t _______

2 . 7 . 3 .  1. Laying the nets by the reel method was abandoned because
~.- of problems with the reels and brake systems.  Binding in the reel

system occurred  several times , and the br akes were not re1~iable. In
some instances cables became entang led on the ree ls to the extent the
problem could not be remedied without landing. F-

4
2. 7. 3 . 2. Lay ing the nets by the f ree-hang ing method was accomplished

F easily and in a short  time by experienced personnel . However , precise
• net placem ent was di ff icult and requ ired good a i r c ra f t  control and

expert direct ion f rom the crew chief.  Average  time to lay a net by
this method was approximately th ree  minutes with longer periods
necessary  if the nature  of the canopy requi red  that the net be laid
precisely. Wind velocity was a factor in this method because the net
tended to turn over or twist in a crosswind above 10 knots. Control
of the helicopter was also di f f icul t  when working in crosswind conditions.
A hig h hover was required using this method , which would be dangerous
in the event of a power fai lure.

2 . 7. 3. 3. Lay ing the nets with the d ispenser  rack was minimally satis-
factory but did eliminate the requi rement  for hig h hovering.  Two nets

1
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F’i ~ i -c .  
~_ L •~y i ~g ne ts  with reel .

V we re ca r r i ed  simuj t : V - eu u s l v  wi th  this ins ta l la t ion. Prec ise  placement
of the nets was  ob t a i ’~ F - ’ i t  r e q u i r e d  an ave r age  of ei ght minutes  per

I net .  The c rude  h ar dw~~ (d es i ~ ned and built  dur ing  the tes t )  was 
V

u n s a t i s f a c t o ry  and was th~ 
V a I r y  reason for  the excess ive  t ime

~~~~ V required  to lay a n e L  b ’~ t h i s  me thod ,  Improper  funct ioning of the
I t r i gger  a r r i l s  on t h e  de cc C E  S . d  s ec tions  of th e  net to hang up d u r in t ,

Z the opera tic n . In one in s t a : Vc e  a net became entangled on the rack ,
V and in most cases spreac€  b a r s  ~V er e  b r oken  or bent because of

a s ym me t ri c  loading  oi- t i i c~ ~i .  is as they were  spread by sect ion..

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

2 .7 . 3 . 4. Dep l o ym en t  rd t~~c p~;i t f or :  was d i f f i cu l t  on the 10-foot  w ide
nets because  of t he  sn ~ a I ~ vaI 1 a t ) l e  a rea  and the d i f f i cu l ty  of ge t t ing  all

f . - three legs on the n e t s  a the s - r n e  t ime.  W h e n  a person on the net  gave
• d i r ec t ions  and a b o at  lo ok  ~~~.i s ,sc~ f rom inside the  a i r c r a f t  to s t a b i l i z e

and posi t ion th e  p i~~t f u - n  ~~~ se~down , the  operat ion r e q u i r e d  f r o m  t h r ee
to f ive  minu tes  dcp~. u d n e  o’~ -~~w p r e c i s e ly the pl a t fo rm had to be place d
to get the ho i s t  ~n the  (ft•~, d pos i t ion  and the pla t form reasonably level.
By placing two m a r k~ “s on t YI ( t S for  the legs  of th e  pla t form , one V

N 
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• Figure 3.
Preparing to lay the nets

I 
with the dispenser rack.
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control man on the nets , and two persons in the helicopter with guide
ropes to stabilize and position the platform, the operation required ap-

i... j proximately two minutes and gave a more r eliable result. Employing
• the platform on the 20-foot wide nets was easier because the margin for

error was greater .

Figure 4. 
.

- 
• 

-~ -

Placing the platform. -

(Note cloth markers ‘- - , --
used for positioning -~~~~~~~~.- ,~ - . : - 

- -

the platform legs.)  . .
. V
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2. 7. 3. 5. In all cases where  fol iage and proper placement of the nets
gave a s a t i s f ac to ry  ei. i) n y r n en t  of the nets , the platf orm was leveled
sa t i s fac tor i ly using the methods descr ibed in paragraph 2. 7. 4. 5.

2 . 7 .  3 . 6 .  All three methods of net removal were satisfactory.

2 . 7 . 3 . 6 .  1. S t r i pp ing the nets f rom the canopy individuall y was least
V des i r ab l e  because it r equ i r ed  two or th ree  operations depending on the

number of nets  used . In this  method , the net was t ranspor ted  at full
- length w hich  was undes i r ab le .  This method required three to five

minutes  to r e t r i e v e  one net a s suming  t h e r e  was no g rea t  d i f f i c u l ty  inI a r e e l n L  the anchor  end .

2. 7. 3 . 6 . 2 . Removing all nets simultaneously by engaging the grapnel VV 
at the v ertex of the nets and climbing ver t ica l ly was most sa t i s factory
at low alt i tudes us ing  10-foot wide nets .  In one case , two 10- x 200-
foot nets and one 10- x 250-foot  net were  re t r i eved  simultaneously.a The operat ion r equ i r ed  12 minutes  f rom ini t ia l  hover for  anchor

V inspection to complete removal. Six and one-half minutes of this time

~ I were used to f r e e  one anchor end and 3 1/2 minutes were consumed in
inspection of the three anchor points.

k 
V

Fi gure 5.
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V

V

—

- 
V

. .cV-
- 

V ’~ ~‘• 
—- 

~

V
F~ 

V~~~~ 
-

-~~ ~: V

V V  _ _  _ _

~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ -•--.-a~ 
_ _ _ _ _ _ _ _  -



- 
¶

~~~~~~~~ •~~~~~~~~~~V 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~• ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -? V 

~~~~~~ VVV ~~ ~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ V V

H --

~~~

h _ I

It  
V”~

__

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

Fi gure 6 ( le f t ) .  Three nets re t r ieved simultaneousl y.

Figure  7 ( r i ght) .  Ret r ieving net.  (Note cable ballast. )

- 
2 . 7. 3. 6. 3. Folding the nets end over end to reduce their  length p r io r

V 
-
. to removal was used on two occasions for r e t r i ev ing  two 20-foot  wide V

- 

nets at sea level and one 20-foot wide net at 6000 feet  p r e s s u r e  al t i tude.
‘1 In both cases , the recovery was sat isfactory.  Time requ i red  for

,
~~ 

,~~ recovery of one 20-foot wide net at 6000 feet  p re s su re  al t i tude in ve ry
V

V~~ marg ina l weather  (es t imate  400-foot cei l ing,  rain ) was approximately V

30 minutes because of bad weather and a fouled anchor end. All
‘41
ç ~~ available eng ine power was requi red  to f r e e  the net which was ballasted
.
~~~~

.. with approximately 500 pounds of heavy duty cable.

2. 7 . 3. 7. The platform was recovered in one to two minutes using
-
, ~ ass i s tance  f rom an individual on the nets.  Retr ieving with the grappl ing

hook without  assis tance was more dif f icul t  and less des i rab le .
V

~~~~~~
V V
~~~~

i
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2 ,7 . 4 .  Anal ysis .  
‘

V

I 2 . 7 . 4 .  1. Lay ing the nets by the reel  method was considered unsatisfac-
I tory because of the problems stated in paragraph 2 . 7 . 3 .  1.

2. 7. 4. 2. Laying the nets by the f r e e - h a n g ing method was not considered 
- 

V

desirable for the following reasons:

a. Precise  net placement  was difficult  and required good V

a i rcraf t  control and expert direction f rom the crew chief.

V 
b. Net control was di f f icul t  in c rosswind s above 10 knots .

c. The hi gh hover is dangerous in the event of power fa i lure .

d. T ihe  hi gh hover a f fords  l i t t le security f rom observation.

V 

e. Employment using this method would be hampered  severe-

~ 
j ly by adverse weather conditions.

2. 7 .4 .  3. Laying the nets using a redesi gned , wel l -manufactured dis- 
V

penser rack would probabl y eliminate most problems encountered
using that method. Time requi red  for emplacement of the nets should
be comparable to that using the f r ee-hang ing method , and placement
should be more  prec ise .  In addition , the requi rement  for  a hig h hover

- 
would be el iminated.

- 
V 2. 7. 4. 4. All methods used for net recovery were  suitable. The choice

of method would be dictated by the situation. V

2. 7. 4. 5. The leveling devices did not appear to be warran ted  on the
present platform as the procedure  for  using them was too time con- V

sun-ling. If the platform did not remain  level because of loading or
- V S settling of the t rees , the nets could be ti ghtened by s t re tching with the

helicopter or some other means yet to be de termined .

• .. 2 .8 .  PERSONNEL TRAINING REQUIREMENTS.

2.8.1. Objective.

‘ 1
.
~~ To de t er mine the de g ree  of pe rsonnel t r a in ing  requ i red  to

employ the system ef fec t ive l y.

I
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2 . 8 . 2 .  Method.

2 . 8 . 2 .  1. A qualitative assessment  was made based on the experience
of the USATECOM personnel af te r  part icipat ion in var ious phases of
the test.  All phases of employment were observed with the exception
of net deployment by the reels. The USAAVNTBD pilot r e t r i eved  nets
from two di f ferent  sites and either observed or part icipated in lay ing
th e nets by two methods in two d i f f e r en t  sites.

2 . 8. 2. 2. The 25th Infantry Division pilot and crew chief were  consulted
to obtain professional opinions. Both persons , completely unfamil iar
with the system prior to init iation of the test , had participated th roug h_ V

out the test  program to a grea t  extent.

2 . 8 .3 . Resul ts .

V 2 . 8. 3. 1. After  receiving a br ie f ing  on the system , and seeing the vari-
ous phases of employment per formed , the USAAVNTBD pilot was able

L to deploy and recover th e sy stem , with supervis ion , in a sa t i s fac tory
V manner .

2 . 8 . 3 . 2 . The crew chief , who conducted the dep loyment  operat ion ,
perf ormed h is dut ies sa t is f actor i ly alter rece iv ing a b r i e f i n g  and
participating in one complete operation.

2 . 8. 3. 3. Several d i f ferent  personnel were ut i l ized as control  personnel
on the installed nets and pla t form and performed their duties to vary ing
de gree s of sa t i s f act ion d ependin g on f ami lia r i ty with the sys tem and

V sling load operation.

2. 8. 3. 4. Since there  was no training l i tera tu re  available for  the test
system , all t ra in ing was accomplished by means of pr actical  exe rc i ses
supervised by LWL personnel . This was completed so that  tes t  per-
sonnel easil y mastered required skills in minimum time. V

2.8.4. Analysis.

2 . 8 . 4 . 1 .  Personnel expected to employ the system should be trained
in sling load operations.  This would include the a i r c r a f t  crew and the
control individual who supervises operations on the net. The pilot
should be proficient  both in his a i r c r a f t  and in sling load operations for
the type a i rc ra f t .
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V 2. 8. 4. 2. Control personnel on the net should be familiar with the
operation of auxiliary equipment. Personnel to be deployed from the
nets by a lowering device should be trained in the use of the device.

V 2. 8. 4. 3. As a minimum, the crew should be shown a training film out- 
V

lining specific methods of conducting each phase of the operation. They
should be completel y familiar with all components and have the benefit
of experience in deploy ing the system at least once prior to operational
commitment. A special training team should be dispatched to present
a one-time class to units authorized the Jungle Canopy Platform System .
Unit training would suffice thereaf ter .  It is assumed that technical 

V
V manuals would be provided. The lack of a preliminary operator ’s V

and organizational maintenance manual is considered a deficiency. Such
a manual should include a maximum of illustrations and photographs. V

2 .9 .  DYNAMIC LOADING EFFECTS.

2 .9 .1 .  Objective.

To determine the effect of dynamically loading the employed
V 

platform to approximately 10 , 000 pounds.

2 .9. 2. Method.

A simulated U H - lB  skid section with 2- x 6-inch boards on top
was placed on the deployed platform. The helicopter was then used to
set 500-pound wei ghts on the simulated skid section. The amount of
settling of the platform was recorded.

2 . 9 .3 .  Resu l t s .

When approximately 4500 pounds had been placed on the platform,
the platform toppled because of unequal load distribution and high verti-
cal center of gravity.  This caused the majority of the weights to drop
to the jung le floor. The platform settled approximately five feet when 

V

loaded to 4500 pounds .

2 .9 .4 .  Anal ysis.  

V

2. 9 .4.1.  It was planned to load the platform statically to 8500 pounds ,
then drop 1500 pounds from a hei ght of five feet onto the platform. How-

- 
~~~~ 1 

ever , because of a shortage of fuel for the UH-1B , no fur ther  dynamic
loading tests were attempted.

I 

as ij
‘-
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2. 9. 4. 2. The platform and nets were  designed for loading to 10, 000
pounds. The amount of load the employed system will bear is dependent

V on the s t rength  and rigidity of the jung le canopy rather  than the test
system.

2 . 1 0 . TROOP D E P L O Y M E N T .  V

2. 10.1 . 2~j e c t i v e .

To determine the best procedures  for  dep loyment  of t roops to V

the plat for m and to th e ju ng le floor .

V 

2. 10 . 2. Method.

2.10 . 2 . 1 .  A U H - I B  Hel icopter  c a r r y in g four combat -equi pped sold ie r s
V ( each  equi pped with  a lower ing  dev ice ,  ut i l i t y , 500 poun ds ) f lew over an

area  w h e r e  the net s  had been emp laced. While the helicopte r hovered
approxi matel y t h r e e  to four  f ee t  above the ver t ex of the nets  (p l a t f o r m

~~

‘ j not yet empl a c e d ) ,  the so ld ie r s  jumped  f ro m the skids onto the nets ,
moved away f r om the v e r t ex , and lowered themselves  f rom the nets to 

Vthe j un g le f loor  by means  of a device  anchored  to the cables of one
of the nets .  V

2 . 10 . 2 . 2. Similar  p rocedures  were  also followed with the soldiers
stepping from the hel icopter  as it hovered over the p l a t fo rm of the test

V system. Once on the p lat f orm , the soldiers  lowered themselves to the
ground e i ther  with  the i r  l ower ing  devices or with the powered hoist .

2. 10 . 3. R e s u l t s .  
• 

V

2. 10. 3. 1. Using procedures outlined in paragrap h 2. 10. 2. 1 , each I V

soldier requi red  an average of 30 seconds to exit the helicopter and
move away f r o m  the ver tex  of the nets .  Times consumed by these

id  same so ld ie rs  in de sc endin g f rom th e nets t o th e jun g le f loor  us in g a
lowering device var ied  with  the hei g h t of the  platform and the th ickness
of the canopy,  but were  n ot considered excessive.

~-: ~~ 2. 10 . 3 .2 .  U s i n g  p rocedures  out l ined  in pa rag raph  2 . 10 .2 . 2 , so ld iers
too k sli ghtl y m o r e  t in-ic to move off the pla t fo rm of the test  sys tem due V

to the d i f f i c u l t y  expe r i enced  in walking on the ny lo n m esh . V
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2. 10 . 3 .  3 . Use  of the powered hois t  to lower the soldiers  to the ground
co nsumed c o n s i d e r a b l y more t ime than did the use of the lowering de-
vice.  The maximum speed a t ta ined  by either of the two hoists tz aed
was 32 fee t  per minute  (0. 53 l e nt  per second). 

V

2. 10. 4 . Anal ys i s .

The best procedure for deploying troops to the jungle floor was V
for  the t roops  to jump onto the ne ts  f rom a hovering helicopter and
lower themse lves  to the  jung le f loor with a lowering device anchored V

to cables of the nets .  This procedure , in addition to being faster , was V

more  suitable than using a hoist  in that it allowed the troop s to deploy V

with out wai t ing for  posi t ioning of the pla t form.  , V

2. 11 . SUITABILITY AS A R ESUPPLY POINT. 
V 

V

2. 11.1. Objective.

To de t er mine su i t ab i l i ty of the employed platform as a
resupply point.

2 .1 1 . 2 . Method.

Personnel secured four miscellaneous loads (simulating Clas s
V I and V suppl ies)  to 30- x 36- inch wooden pallets at a supply point set

up in close proximity  to the emplaced test  system. Then a UH-1B
Helicopter  s l ing loaded each of these  loads separately onto the nets.  V

Once posi t ioned appropr ia te ly ,  each was lashed into place on the six-
inc h mesh .  Wei ght s w e r e  as follows:

V a. Pal le t  No. I - 225 pounds

b. Pal let  No. 2 - 350 pounds

V 
S . c. Pal le t  N o.  3 - 445 pounds

d
d. Pa l le t  No.  4 - 700 p ounds

2 . 1 1 . 3 . R e s u l t s .

No di f f i c u l t i e s  were  encountered in the sling loading; however , V

the ease with which pal lets  could be lashed to the nets was complicated
by the in s t a b i l i t y  of the nets u n d e r  wei ght and by the downwash of the
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hovering hel icopter .  Despite this , all four pallets were positioned
and lashed down by three personnel in approximately 15 minutes.

2 . 1 1 .4 .  Anal ysis .

I 2 . 11 .4. 1. The employed pla t form was not as desirable  as a location
on which to store supplies.

2. 11 .4 .2 .  The six-inch mesh of the test system ’s nets offers  a
V 

euit able location onto which supp lies can be built up to serve as a
V 

resupply point or supp ly cache. Should a greater quantity of supp lies
be sling loaded to the system than could be stored on the six-inch mesh , V

V 
theV n a cer ta in  area of the 2 1/ 2- foo t  mesh could doubtlessly be used V

S to supplement the more l imited space on the smaller mesh. V

2. 11 . 4. 3. No a t tempt  was made to use the test platform as a resupply V

point bec’iuse of the success attained in lashing suppl ies  to the six-
V inch mesh and the fact  that s toring these supplies on th e platform would V

- J impair the use of the platform as a landing site.

2. 12. SUITABILITY AS A HELICOPTER REFUELING STA TION.

2. 12. 1. Objective.

To determine the suitability of the employed platform as a
helicopter refuel ing station. V

2. 12 .2 .  Method .

A fuel cell containing 100 gallons of fuel and the LWL refueling V

- 
V pump were sling loaded and placed on the nets adjacent to the platform.

The helicopter was landed on the platform and grounded with copper wire
extending to the jung le floor , and a simulated refuel ing operation was

V V V
V

V conducted.
d

V 
2. 12 , 3. Resul t s .

2. 12.3. 1. The simulated refueling operation was satisfactory. Actual
V 

‘
~j refueling could not be accomplished because the refueling pump was

contaminated with rust  and exist ing regulations do not permit refu ing
an a i r c r a f t  with the engine running .

:1
IL
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V 2. 12. 3. 2. The entire weight of the helicopter could not be placed on
the platform because of the requirement to maintain cyclic pitch
control.

2. 12. 3. 3. There was difficulty in keeping the fuel cell in place on the
nets since it had a tendency to roll around. It was too heavy to man-
handle (approximately 900 pounds).

2. 12. 4. Analysis.

V 2. 12. 4. 1. Refuel ing a helicopter on the platform cannot be done unless
I it is done with the engine operating and the rotor turning with the air-

V cra f t  remaining li ght on the skids.

.
/ 2. 12. 4. 2 . Refueling probabl y could not be performed on every installa- V

tion because of instability of the platform in most cases and the likelihood

~ j
i
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the pla t form would sag too deep with the concentra ted load. Each instal-
V lation would have to be checked individual l y to see whether  the hel icopter  V

could be landed prior to setting up for refueling operations . 
V

2. 12.4.  3. It is doubtful  that  any installation will support the hi gh-
V density load of a 500-gallon fuel container  on the net; t he re fo re , a

means would be requi red  to d i s t r i b u t e  the load or a d i f f e r e n t  fuel  cell V

would have to be designed.

V 2. 13. SUITABILITY AS A PA TROL SITE .

I V 2. 13. 1. Objective. V

To de te rmine  the sui tabi l i ty  of the pla t form for use as a
patrol site.  V

2 . 1 3 . 2 . Method.

2. 13 . 2 . 1. Five soldiers , having lowered the mselves f rom the nets to
p’.- j the jung le f loor , con ducted a shor t  r econna i s sance  patrol us ing the test

sys tem as their  pa t ro l  base.  Upon retu]lning, one of the pat rol members
was r a i s ed  to the platf orm of the tes t  sys t em by the powered hois t .  V

2. 13.2.2. Three other test personnel bivouaced on the nets overnight. 
V

2. 13. 2. 3. An at tempt was made to control a radio net f rom atop the
tes t  system. V 

V

k~V - -

2 . 1 3 . 3. Resu l t s .  
V

2 .13 . 3 .1 .  Tes t ing  as desc r ibed  above was accompli shed wi thou t  m ci-

L 

V dent except that  the sound emitted by the g e n e r a t o r  for  the powered
hoist was readil y heard  app roximately 1/ 2  mile away.

- 2. 13 . 3. 2. No apparent  effect  on radio t r ansmiss ion  was in t roduced V

when tr ansmit t ing  f rom the top of the test  system.  See pa rag raph

- 
2. 15 . 3 for f u r t h e r  details.

~~ 2. 13 . 4. Anal ys i s .
k ~~~~~~ V

~~~~~~ ~l 
2. J 3 .  4 .1 .  In its present  conf i g u r a L i o n  the pla t form is not ent irel y

% 6 1 suitable for use as a patrol site bec ause  of the excessive  noise emit ted
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by the genera tor  of its powered hois t .  Althoug h the test  sys tem ’s em- V V~~~~ V V

~~~ 
V

placement  by helicopter  was quite noi sy ,  it is f elt that , once in place , ~fu r the r  noise  should be kept to a min imum . A c c o r d i n g l y ,  a quieter  gen~erator for the hoist  sy s tem should be instal led on the p l at f orm , and the
V 

hoist system should also be made adaptable  for manual  operation in the - .

event of generator  fa i lure , or wh en complete  si l ence of oper ation is
requi red .  V

2. 13. 4. 2. Radio  t ransmiss ions  f rom the top of the system were  not
af fected dur ing  this  l imi ted  tes t ;  however , th is  de t e rmina t ion  should be

I conf i rmed by the use of d i f f e r en t  r ad io s  dur ing  any fu tu re  test ing. -

2. 14 . SUITABILITY AS C AS U A L T Y  E V A C U A T I O N  STATION . 
-

. V

2 . 14. 1. Objective.

To de termine  the sui tabi l i ty  of the plat fo rm for  u se  as a
V casua lty evacuation stat ion.

2. 14 .2. Method.

V 2 . 14.2. 1. Test personnel  pre pared the  p la t form for  use  as a c a s u a l t y
V evacuation station by ra is ing the A - f r a m e  into posi t ion  on the pla t fo rm

and engag in g the cable of the powered ho i s t  to i t s  guide pu l leys .  Simu-
lated casualt ies  were then evacuated in a Stokes l i t ter  f r o m  the jung le
floor to the pla t form.  The l i t te r  was r i gged to c a r r y  the simulated

I 
ca sualtie s in both the upri ght (one t ime)  and su p ine ( t h r e e  t imes)  posi —

I tions.

2. 14 . 2. 2. Twice , while the casua l t i e s  were  being r a i s ed  in the l i t te r , -

a UH- 1B Helicopter  was called in for f u r t h e r  ae r ia l  evacua t ion  f rom the
platform.

2 . 14 . 3. Resu l t s .

2. 14.3. 1. The A - f r a m e  was easil y e rec ted  and the cable engaged .  
- 

V

Total elapsed t imes  for th is  operation did not exceed one minu te .  How- 
V

ever , the r a t e  of desce nt of the cable to the jung le floor and the subse- V

6 quent ascent of s imulated casua l t i es  onto the t e s t  sys tem was slow
( hoist ra ted  at 16 f .  p .m .) .
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( 2. 14. 3. 2. As these casual t ies  reached their  l imit  of ascent , the plat- V
form tended to tilt .  As a resul t  the legs of the platform had to be V

anchored to the nets by use of chains .

2 . 14. 3. 3. Test personnel were  r equ i r ed  to stead y the l i t ter  while the
hoist mechanism was reve r sed  to let out sufficient cable to pull the
simulated casualty over the net. They then disengaged the l i t te r .

2 . 14. 3 .4 .  Once the litter was disengaged , a minimum of four test
soldiers  was needed to raise the casualty onto the platform and V

subsequently emplace him inside the evacuat ion he l icopter .

2. 14. 3. 5. While assisting in the air evacuation , the cr ew chief of the
UH-1B Helicopter twice received electrical  shocks when he touched V

.
~ the metal of the l i t ter .

V 2. 14. 4. Anal ysis .

In its present  confi guration , the pla t fo rm is not su i table  for
use as a casualty evacuation station due to the fol lowing inadequacies
in the desi gn of the A- f rame:

2. 14. 4. 1. The A - f r a m e  will not rotate;  t he re fo re , a casualty cannot
be placed directl y onto the pla t form.  Less manhandling ’ of the casu-
alty would result  if provisions for rotat ing the A - f r a m e  were  incorpora-
ted into its design.

p
~~~. 14. 4. 2. The A-frame can be fixed to the platform in onl y one place .
It cannot be positioned to take advantage of a more  desi rable  location.
There fo re ,  any selectivity of evacuation routes throug h t h e canopy is
eliminated. V

2. 15 . SUITABILITY AS COMMUNICA TION SITE.

~ - i
2 . 15 .1 .  Objective.

To dete rmine th e sui tabilit y of the pla t form for use  as a
-r communication site .

2. 15 .2 .  Method.

2 . 15 .2 . 1. A radio net , com posed of t h r e e  s t a t ions  employ ing A N / P R O -
9 radio s , was opened. A f o u r t h  s t a t i o n  ( in an OH-23 H e l i c o p t e r )  also

~fE1
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entered the net u s ing  the hel icopter ’ s FM r a d i o . One A N/ P R C - 9  sta-
V tion was located  on the plat form , one on the jung le fl oor di r ect l y be-

V low the pl at f orm , and one on the ground in a cleared area  approximately
one-hal f mile away.  The location of the helicopter varied with respect
to the pla t fo rm.  Dur ing  some tes t ing  it hovered  vir tual l y atop the
pla t form while dur ing other  phases it ranged out to five miles  away
from the platfor m.

2. 15 . 2 . 2. Once the net was opened , radio contact was es tabl ished and
an attempt made to discover any problem areas  associated with using
the test  system as a communicat ion s i te .

2. 15 .2 . 3. The radio net was operated during the day and also at ni ght.

2. 15.2 .4. An OH-23 was broug ht to a landin g on t h e  p lat fo rm at ni ght V

using one A N / P R C - 9  radio and the hel icopter ’ s F~~ homer .

2. 15.3 . Resu l t s .

-
~ 

2. 15. 3. 1. The radio net descr ibed  above operated sa t i s fac to r i ly bot h
during the day and at nig ht. No apparent  ef fec t  on the c l a r i ty  of

• t V
1 

signals was introduced by posi t ioning a radio  atop the test  system.
T r a n s m i s s i o n s  at ranges  up to f ive  miles (maximum a t t emp t e d )  w e r e

V completed.

2. 15. 3. 2 . The hel icopter  was landed on the pla t form of the tes t

• systerri without incident.

-
~ 2 . 15.4 . Ana lys i s .

The pla t form appears to be sui table  for  use as a communica t ion
I site with the A N / P R C — 9  radio.  How e v e r , if th is  t e st  sy s t e m  is con-

L V tinued in development , tes t ing with other types of radios under  more
varied atmospher ic  and cl imatic condi t ions  should be conduc ted .

2. 16 . SUITABILITY AS MOR TA R F I R I N G  POSITION.

2. 16. 1. Objective.

- ‘ ~ To determine  the suitability of the p l a t f o r m  for  use as •
mortar  f i r i ng  pos i t ion .
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2 . 1 6 . 2 . Method.

With the platform of the t es t  sys tem set up on the ground , an
1 81mm M-29 mortar  was emplaced in var ious  positions on the platform
4 netting . Sinc e the plan of test  had been amended to delete the evaluation

of the platform as a mortar  f i r ing posi t ion , note was made as to the
V feasibil i ty of such an emplacement , but tes t ing of this concept was not

attempted. V

- 

2.16.3. Results.

I 2. 16.3. 1. Even when the baseplate and bipod legs of the mor ta r  were
V positioned over , or in close proximity to , the support  cables of theV 

platform , the mortar  sank up to 18 inches into the ny lon mesh.  
-

2. 16. 3. 2 . Had any attempt to f i re  the mor tar  been made , test  personnel
- would have had to:

V a. Pack its baseplate and bipod legs with sand bags.

b. Determine some means of emplacing the aiming stakes
in the jung le canopy.

- 

I 
c. Tig hten the ny lon mesh of the pla t fo rm cover.

d. Install some type of r i g id planking atop the tes t  plat-
f o r m  to reduce its “ t rampol ine- l ike” ef f ec t .  V

‘ V
I 2.16.4. A nalysis. V

In i ts pr e s e n t  conf i gura t ion , the pla t form lacked the s t a b i l i t y
V 

V 

essential for its ef fec t ive  use as a mor ta r  f i r i n g  position. This capa- —

Z bi lity , being of secondary importance to its p r i m a r y  use as a landing V
exp edient , should be g iven a ver y low p r i o r i t y  and a t tempt s  to develop
it should not be allowed to delay p e r f e c t i o n  of the test  system to accom- I -

-
~~~~ plish its p r i m a ry  role.

2 . 17. SAFETY.

1 2, 17. 1 . Object ive .

~ To de te rmine  the safe ty  aspects  of all equi pme It u sed  du r in g I 
-P the tes t  p rog ram.
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2. 17.2. Method.

During the conduct of all operational tests , safety was em-
phasized.  The crew chief was required to supervise actively, or
assist in , attaching all sling loads carried by the helicopter , and all V

personnel on the nets were required to tie (or hook) themselves to
the nets . At the end of testing, these and other safety features  were
carefully analyzed and evaluated for adequacy.

V 

I 
2.17.3. Results.

2. 17.3. 1. On one occasion during test operations a serious accident
V 

was narrowl y avoided when the cable of the power hoist disengaged
from the platform during recovery.  V

2. 17. 3. 2. On another occasion a soldier standing on the nets was in-
V 

jured while supervis ing  the i r  tig htening.

2 , 17. 3. 3. On one occasion a soldier got off the a i r c ra f t  with loose

V 
coils of a safety rope hanging from his waist. A coil of the safety

~VI l~ rope hung up on the U H - lB  ski d during helicopter l if t-off  and the
soldier was carr ied to a hei ght of over 100 feet before he was discov-
ered hanging beneath the hel icopter .

2. 17. 3. 4 . Several t imes during the test grappling hooks were found
I sli ghtl y deformed , and in some cases s t ra ightened , because of exc es-

sive applied loads.

V 
2 . 17. 3.5.  No method was provided for grounding the helicopter cargo
hook to discharge static e lectr ic i ty  buildup during hook-up operations
on the installed Jung le Canopy Platform System .

2. 17. 3.6. A safety- of-flig ht release was not provided for the dispenser
rack , and the capability to jet t ison the rack under emergency conditions V

was not determined.

V~~~~~~VV V 2. 17. 3. 7. Persons on the nets and platform were in constant danger
when the a i r c r a f t  was hovering over or sitting on the pla t fo rm because
of the possibility of helicopter eng ine failure or momentary loss of con-
trol if the pla t form were to tilt or lurch unexpectedly.

‘
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V 2 . 1 7 .4 . A nal ysis.

2 . 1 7 .4. 1. The test system will not be safe for infantry use until a V

satisfactory method is found to secure  all loose equipment prior to
r ecovery ,  and unti l a p r el i m i n a ry  o p e r a t o r ’ s and organizat ional

..
~~~~~ maintenance m anual is prepared and followed by trained personnel.

The lack of an adequate means to secure the hoist cable constitutes a
grave safety hazard  and is cons idered  a deficiency. The
lack of a p r e l i m i n a r y  operator ’ s and or ganizational  maintenance
manual was li sted as a def icienc y in paragraph 2. 8.

~ V 

2. 17 . 4. 2. All i tems of equipment must be structurally sound and cap- 
V

able of with standing some dynamic load for recovery purposes. Failure V

38 

a ,  

-

~ r ~~~ 
.

j  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ :1~~~~~~~~~
-

V~~~~~~~~~~~~~~~~~~~~~~~Ti - 

V 

V



r’ 

~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V -V - -  V 
~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ V V V

of grappling hooks during recovery could be dangerous to the ground-
handling crew. Some of the equipment used in the test  was not
saf e f rom a s t ruc tu ra l  standpoint and this was considered to be a
deficiency.

V 2 . 18. NONESSENT LA L FEATURES.

2.18. 1. Objective.

I To determine  whether  the tes t  i tems have any nonessent ia l  V

fea tures .

V 2.18.2. Method.

- During the course  of all subtes ts  an analysis was made to
de termine whether  the tes t  system incorpora ted  any fea tu res  which
could be eliminated without compromis ing  i ts  per f o rmanc e , reliabili ty ,
durabili ty,  or safety.

V 2. 18. 3. Resul t s .  
V

No nonessential  f e a t u r e s  were  noted on the final conf igurat ion
of the test  system. 

V

2. 18.4 . Anal ys i s .

I Not applicable. V

~~ 2. 19. MODIFICA TION REQUIREMENTS .  
V

2. 19. 1. Objective.

r To determine whether modificat ions are requi red  for  improve-
ment of operational and safety fac to r s .  V

V 2 . 19 . 2 . Method.

V 4 V
Suitability of each major component was evaluated f r o m  an

operational and safety standpoint. Par t icu la r  emphasis  was placed on V

Y design de f i c i enc ie s.

~ V~~~
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V 2 . 1 9 . 3 .  Resul ts .

The following i tems were  found to be deficient  in design or
const ruction  and r e q u i r e d  modi f i ca t ion  for  operational su i t ab i l i ty  and
safety:

a. All net conf igura t ions .

b. The p la t form.

c. The dispenser rack net- lay ing device.  V

d. Both types of reel  net- lay ing devices .

e. Both ho i s t  sys tems.

f. The method of a t tachment  of the dispenser  r ack  to
the helicopter .

2 . 19. 4. Anal ys is .

2 . 19.4. 1. Modification of the nets should include as a minimum:

a. R e d e s i gn of the spreader  bars to i n cr e a s e  thei r  load-
bearin g capabi l i ty ; to i nc rease  t h e i r  du rab i l i ty  dur ing  ground handl ing
and net deployment;  and to provide  increased  ri gid i t y of the  ne ts on

V the jung le canopy .

b. Addi t i ona l  a t t ach ing  points for the net cables where  they
V cross the spreader  bar s  to d i s t r i b u te  the load m o r e  evenl y on the

nets and i nc rea se  the r i g id i t y of the ne ts .
VV4I

j

2 .19 .  V4 2.  In the tes t  confi g u r a t i o n , the plat form was gene ra l l y imprac-
tical for  use on jung le canopy of the  type encountered  du r i n g  the t es t .
The th ree  legs  of the  p l a t fo rm , whic h fo rm an e q u i l a t e r a l  t r i a n g le
wit h a s ide  d imens ion  of ei ght fee t , p roduce  a hi gh load concen t r a tion
causing the nets  to sag locall y f r o m  the w eight  of the pl a t fo rm  alone . 

V2 . 1 9.4 . 2 . 1 . The p la t form was s t ruc tura l l y desi gned to be capable of~~
V
~~~~~~I support ing 10 , 000 pounds when supported adequatel y itself . The l imit-

ing f a c t o r  was not the pl a t f o r m  hu t  the  s t r e ng t h  of the jung le canopy.

-. V

.

~~~~ V
.
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2 .19 . 4 . 2 .2 , The platform should be modified to provide simpler
methods of leveling,  a lower ver t ical  center of gravi ty ,  r igidi ty in the
top surface  for stable footing, and the capability to ra i se  or lower
personnel between the platform and the jung le floor at velocities up
to 100 fee t  per minute.

2. 19. 4.3.  The dispenser r ack  should be modified to provide :

a. A simple method of r i gging the net to the rack without
the use of special equipment (c rane , wrecker ).

b. An approved method of air t ransport .

V c. A positive release of spreader  bars  and a positive
lock on the release mechanisms to prevent  inadvertent  disengaging
of the release.

d. Simple and economical method of releasing each
V spreader bar .

e. Lig htweig ht construct ion commensurate  with s t ress
requirements.

f. Compatibility with the helicopter e lectr ical  system and
a quick-disconnect  type cannon plug if app licable (in the event an
electrical re lease  mechanism is used) .

2.20 . CLIMA TIC AND ENVIRONMENTA L EFFECTS.

V 2 . 20 .  1. ~~~jec t ive.

To determine the ef fec ts  of adverse  climatic and environmental
conditions on the system.

2.20.2. Method.
~~~

Concur ren t ly with ot h er appl icab le su btes t , the ef f ects of V
climatic and environmental  condi t ions encountered  on the test  sys tem
and it s employment  were  noted and re corded .  Specific a t ten t ion  was
given to the e f fec ts  on helicopter  pe r fo rmance  when dep loy ing the
system.

.z
~
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2.20. 3. Resul ts .

2. 20. 3. 1. No adverse effects  were  noted on the test system as a
result  of climatic and environmental conditions. Fahrenheit temper- 

V

atures during the tes t  period ranged f rom the low 70’ s to the low 80’ s , 
V

with hig h humidity and frequent  rainfall , Density altitude varied f rom
+500 fee t to +700 0 feet at various tes t  s i tes .  Low ceilings and reduced
visibili ty were quite common.

2 .20 . 3 .2 .  On one occasion , maximum power on the UH- 1B Helicopter
was required to retrieve a 20-foot net at a density altitude of 7000 feet V

and at a gross we ight of approximately 6200 pounds. In this case , the
net was ballasted with construction cable and wei ghed approximately V

1000 pounds.

2.20.4. Analysis. V

2.20.4. 1. This subtest was limited by the short period of time allotted
for testing.

2 .2 0 . 4 .  2 . The UH- lB  Helicopter probabl y would be capable of instal-
V 

ling the system in most regions where it would conceivably be required.
Proper planning to keep helicopter wei ght to a minimum should elimi-
nate problems in most hi gh-dens i ty-a l t i tude  si tuations.

2. 20. 4. 3. The ceiling required to irtetaU the system safel y would
V 

be dependent on the method chosen to emplace the nets (see paragraph
2. 7).

V 2 .21 .  D U R A B I L I T Y ,,

2.21.1. Objective.

To de te rmine  the durabi l i ty  of the test item.

2 .21 . 2. Method. V

T h r o u g hout  the conduct  of app licable ~ubte st s , data re f lec t ing
.

~~~~
, . on the durab i l i t y  of the equi pment w e r e  r ecorded .  Specif ic  a t t en t ion

was paid to ma jo r  components onl y. Hardware  which was tes ted  and 
V

~ .~~~~ subsequen t ly di scard ed as un sa t i s f ac tor y by USALW L was not evaluated.

UI
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Figure 14 (above). Ben t spreader bar.
J

Fi gure  15 (be low) .  ~~
V
V 1 i t  sp r e a d e r  bar .
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2 . 2 1 .3 .  Resu l t s .

2 .2 1 . 3. 1 . The nets required some repair after  each use because of the
high compression loads being imposed on the spreader bars.  One or
more spreader bars were found broken or badl y deformed afte r almost
every  net recovery.  In some cases the bars failed during air t ransport
and during deployment of the ne ts .  Two cables broke during the tes t .  

V

2 . 2 1 . 3. 2 . The platform was of durable construction; however ,  one leg V

V was damaged when the platform was inadvertentl y dropped f rom a hei ght
of two or three  feet when released from the cargo hook. The fabr ic
netting which fo rms  the working surface of the platform was damaged
when a grappling hook was inadvertentl y ensnared in the mesh.

2 .2 1 .4 . Anal ysis.

- 2 . 2 1 .4 . 1. The present  c onfiguration and construction of the nets are
unsa t i s fac to ry  f rom the durabili ty stand point because of the excess ive
repair r equirements .  The spreader bars  must be r edesigned and be
att ached to the nets in a different  manne r to allow better d i s t r ibu t ion  of‘I the load on the entire net . 

V

2 . 2 1 .4 . 2 . The p lat form must be handled careful ly when being picked
up or se t down to prevent damage to the legs. It is doubtfu l that  the
fabr ic mesh on the p la t form would survive  under field conditions unless

V grea t  care was taken to prevent  the mesh f rom being cut with heavy
loads with shar p p ro t r u sion s
or ed ges .

2.21 .4.3. Insufficient testing
was accomplished to per mit
comment on the effects of en-V 

- v ironment on the durabi l i ty  of 
Vthe equipment

-

. 

V Figure  16 .
~ ~ I 

B roken sp r eade r  bar .

a 

V

~ 

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

~~~~~~I V II I~ET V T :



I c  V 2 .22 .  RELIABILITY.

2. 22. 1. Objectiv e.

V To determine the reliability of the system and its components.

2 . 2 2 . 2 .  Method.

Throughout the conduct of the test , data reflect ing on the re-
liability of the test system were  recorded.  Major components only
were considered. Items tested and subsequentl y d iscarded by USALWL

V V 

were not evaluated with the exception of the reels.

2 .22 .3 .  Resul ts .

V 2. 22 .3 .  1. The nets were reliable when in the proper state of repair 
Vprior to installation. Satisfactory employment was achieved even when

spreader bars were  broken during emplacement. V

2. 22 , 3, 2. The reels were completel y unreliable as a means of net de-
ployment because of fouling of the nets dur ing  deployment and unrell- 

1:

ability of the brake sys tem,  The reels were discarded prior to the end
of testing.

2. 22. 3. 3. The dispenser rack was unreliable when laying the aft net
while moving forward because of the crude hardware.

2. 22. 3. 4. The tJSALW L refuel ing pump was unreliable because of im-
V prope r maintenance and use prior to testing.

P 2 . 2 2 . 4 .  Anal ysis,

2 . 2 2 ,4 . 1 .  The system is reliable for  dep loyment of troops. Troops can
be deployed sat isfactori l y on every installation if the site is chosen
properly. 

V

2. 22. 4. 2. Expanding the site to permit  medical evacuation with the
platform and hoist or to permit helicopter refueling will not always be
possible because of variations in the canopy structure unless time is 

V

available to permit  improvement on the net and platform installation
after  the initial emp loyment. It is impossible to achieve a stable plat-
form installation every t ime even when ut i l iz ing t ra ined  pe rsonne l.

‘V
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V 

2 .23 .  HUMAN-ENGINE ERING CHARACTERISTICS.
V 

2 . 2 3 . 1 .  Objective.

To de te rmine  human-eng inee r ing  fac t ors  assoc iat ed wit h
functional and operat ional  pa r a m e t e r s .

2 . 2 3 . 2 .  Method.

Because of the experimental  natur e of this test and the lack of
a f ina l confi gurat ion to evaluate , human-engineer ing character is t ics
were not determined .

2 . 2 3 . 3 .  Resu l t s .

Not app licable.

2. 23 .4 . An~ ly si s .

Not app licable .

2 .24 .  DESIGN CRITERIA.

2 . 2 4 . 1.  Objective.

V To determine whether the LWL Jung le Canopy Platform System ,including all auxil iary equipm ent , meets the desi gn c r i t e r i a  specif ied in
existing drawings  and technical specifications.

2. 24. 2. Method.

V A review of all d rawings  provided in the USATECOM Planning
Directive and the Structural  Desi gn Analysis  of the Helicopter Landing
Platform prepared by Geometrics , In c . ,  was made prior  to initiation of
test. During conduct of LWL’s tests , particular attention was directed
toward determining desi gn deficiencies occurr ing as a resu l t  of test.

• V 2 .24 . 3. Resul ts .

2 .24 . 3. 1. The drawings  available for  r eview were :

a. USALWL Drawing No. 6 -1006-4 , Sling. Anti-Sway and
Breakaway Cable Assembl y for  Car ry ing Net Reel with t JH -IB .
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b. Geometr ics , Inc . ,  Drawings  No. 135M-3 10 , Jung le Canopy
Net Reel M o d i t i c a t i ~’n 20 1- out Reel  Assembly; No. 135M-l0 , Jung le
Canopy Net Reel  N lud i f i c a t i on , 20-Foot  Details;  No. 135M- 12 , Jun gle
Canopy N et  Reel  Modif ica t ion Brake Control  Handle; No. 135M- 13 , Support
Net Assemblies  for  Jung le Canopy P la t fo rm;  No . 135- 1 and -2 , Plat form
Assembly Jung le Canopy P la t form.

V c. Wes te rn  Gear Corporat ion Drawing,  ‘Sk y Climber Hoist
Asse m bl y.

V 
V 

The drawings  l isted above did not conta in  desi gn c r i t e r i a  but instead
showed onl y a f inal  co rj f i i t u r o t ion  by which the items w e r e  cons truc ted .
Technical spec i f ica tions  w ur e  not available fo r  all i tems. V

2. 24 . 3. 2. The S t ruc tu ra l  Desi gn Anal ysis  of the plat fo rm contained both V

desi gn c r i t e r i a  and a method of a r r i v i n g  at a calculated solution. Ulti-
mate p e r f o r m a n c e  of the Jung le Canopy Platform System to support
10 , 000 pounds including all auxil iary equi pment was not approached during
conduc t of this tes t .  The limiting fac tor  in utilizing this sys tem lies in

V 
the jung le canopy and not the  system in its p resen t  conf igura t ion .  If the
jun gle canopy can suppor t  the sys tem arid the ultimate pay load , the system

-r should meet  the d e s ign  c r i te r i a .  Th e  r e f o r e , desi gn r e q u ir e m e n t s  appear  
V

to have been excessive.  See p ar o~zraph  2 . 1 9  fo r  modi f ica t ion  recom-
mendations and discussion.

2 .2 4 . 4 .  Analysis.

Not app licable.

V 2. 25. COMMERCIAL EQUIPMENT .

2 .25 . 1. Objective.

To de te rmine  whether  the commercial  equipment  used dur ing
the test  is consi dered as a potential  par t  of the system and should be
considered fo r  f ur t h e r  eng ineer in g t e s t s .

2 . 2 5 . 2 .  Method.
V ‘

~ V

- V . V - 
V

The sing le hoist assembl y was used at var ious  t i m e s  dur ing
p 

—
~~ the course of t e s t i n g .  Tests  were  conducted using the th ree - foo t  square V

~ ~~~~ ca ge , modif ied l i t ter  baskets , and pe r sonne l wear ing ha rnes ses .  The V

y double hois t a s sembly was mounted  on the pla t form and used onl y one V
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t ime. This tes t  was conducted while the p la t form was dep loyed on the
20-foot  nets .  The gasol ine-engine  d r iven  generator  was used to pro-
vide power to both hoist  ass~~rnb lies.

2 . 2 5 . 3 .  R e s u l t s .

2 .25 .  3. 1. The f i r s t  a t tempt t o  use th e  sing le hoist  a s s emb l y resul ted V

in g e n e r a t o r - e ng ine stoppage  af te r  I I ) ’I ’V - e r l ng  the c ag e  approximately 80
feet .  New brushe s were  i n s t a l i l V d and the cage was  ra i sed  up to the plat-
fo rm.  One man w e ich i n g  appr o ’~im a te 1 y 170 pounds was lowered to the V

V 
j un gle f loor  and then ra ised back up to the plat f o r m .  Two men whose
combined w e i g h t  was a p p r o x i m a te l y 320 pounds were  l o w e r e d  to the jun gle r

f loor .  An at tempt ‘V V d 5  made to  r a i se  these t w o  men back up to the p lat- . -
~fo rm;  however , t he  hoist  s y s t e m  was incapable of r a i s ing  their  wei ght. -

V The 170_ pound man was a g a in  ra i sed  to the  pla t fo rm.  Rais ing the man 
V

V I approximately 105 feet  requi red  six minu tes .  USALWL tes t  personne l  V

then de leted the cage f rom th  V sy s te n . Subsequent l y ,  the hois t was 
V

V r utilized to raise and lower personne l  s~ ng1v while wear ing  harnesses .
Several l if ts  were  made with person nel in a modified l i t ter basket .  V

3
2. 25. 3. 2. The double hoist  sys t em , wh ich wei ghs approx i m atel y 400 V

F pound s , was installed on t he 1~~ t 1 V r m  and util ized one t ime.  One man
wei ghing approximately 150 pounds and wear ing  a h a r n e s s  was raise d
f rom the jung le f l o o r tel t h -  pl a t f o r m .

2 . 25. 3. 3. The genera to r  did not p rov ide  suff ic ient  powe r to the hoist
sys tems  to enable them to p e r fo rm at rated capacity.  lo addition , the
genera to r  was excess ive l y noisy  (see pa rag raph  2. 13). V

2 . 2 5 . 4 .  Anal ys i s .

2. 25 .4 .  1. It was apparent  that  ne i the r  the s i ng le  n o r  the double hoi st
I sys tems would p e r f o r m  at ra ted wei g ht capacity (6 00 pound s ) because  V

the g a s - e n g i n e - d r i ven  g e n e r a t o r  does l I t  p rovide su f f i c i en t  powe r to

~ 
the hoist  sy s t ems .

v 2 . 2 5 . 4 . 2 .  The slo\v speeds of t h e  t w o  S y S t e m S , in  and 12 f .  p . m .  , w e r e  V

considered inadequate.  It is fe l t  t a t  t h ~ most de s i r ab l e  sys t em should
be capable of l if t ing 1u0 pou l u s ’ w ei g ht at v e l o c i t ie s  up to 150 i. p . m .

V
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APPENDIX I

DETAiLED DESCRIPTION OF MATERIE L

T he basic J~ V n g le Can opy  P la t fo r m System consists  of two support-
net assemblies , a mean s of t r anspor t ing  and lay in g the n ets , a pla t form
for emp lacement  on the : I I V t

V
S , and va r ious  i t n  . S  of aux i l i a ry  equipment.

This appendix contains a detailed d e scr i ption ot the major  i tems used
V. du ring the tes t .

1. Suppor t -Ne t  Assemblies.  Three d i f f e r en t  sizes of n e t s - - l O  x 200
- ~/ f e e t , 10 x 250 f e e t , and 20 x 250 f e e t - - w er e  used.  In addi t ion , one

V 20- x 250-foot net was modified during the ie~~ t by cut t in g 27 fee t  off each
I end , leaving a total length  of 196 fee t .  The nets cons is t  of stainless steel

J cables woven into a square  mesh and a1ur~~inum spreader  bars spaced at

V 
j  

-
~~~ 

V 
- ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~

• 1 ’  r ~~
I .~.

..V -. f~~~~~~~~~~~~~~~~~~~~~~V. VV. Vj ~~ ~~~~~~~~~~~ 
1

; V .  :,.

- ‘ I~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~ ~~ V V V
”

~~~~~~~
4

1 Fi gure  17. Support net assembli .  s in place
atop jun g le canopy .
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inch square me sh.

interva.t s laterally across the net. The long itudinal cables are 3/16 inch
in diameter and lateral cables are 1/8 inch in diameter with breaking
strengths of 4 C 0  and 2000 pounds , respectively. The cables are fastened

V together at each point where they cross.  Each net has a yoke at one end
for attachment to the helicopter cargo sling hook and a grapnel assembly-~ at the other end for  engag ing tree branches when emplacing the net.i:- ~~~, WV

a. The 10- x 200-foot net has a 60-foot center section of six -I t :.~4~ inch square mesh and two 70-foot end sections of 30-inch square mesh. V

V ,~~~I 
Eleven lateral spreader bars , a 1uminum tubes 1 1/2 inche s in diameter ,
are spaced at 20-foot intervals on the net.

b. The 10- x 250-foot net has a 60-foot center section of six-inch -
‘* square mesh and two 95-foot end sections of 30-inch square mesh. Twelve

lateral spreader bars , aluminum tube s 1 1/2 inches in d iameter , are V
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V 
- spaced at 20-foot  intervals  across the center section , 22. 5 -foot inter-  V

V vals across  the next 45 fe et, and 25-foot intervals across the end 50 feet. 
V

c. The 20- x 250-foot net has a 40-foot center section of six-
V inch square mesh and two 105-foot end sections of 30-inch square mesh.
I 

El even lat eral  spre ade r ba r s , aluminum tube s 2 1/4 inche s in diameter ,
¶ are spaced 20 feet  apart across the cente r section , 25 feet apart across

V the next 50 feet , and 27. 5 feet apart across the end 55 feet.

d. One 20- x 250-foot net was modified by cutting 27 feet off each
end , leaving a total length of 196 feet. Two spreader bars were attached
at each end and banded together for  extra strength. The bar in the cente r
of the six-inch mesh section was removed and two bars added , one bar

V eig ht feet f rom each end of the section.

V ~

‘ 
V 2. Dispenser  Rack.

a. The dispenser  rack is a f ramework of metal pipe with pro- 4
visions for ca r ry ing and dep loy ing two support nets . It is attached to
the cargo hook by means of a shackle secured to a cable attached to two

L eyes on th e left side of the f rame and running f ree ly throug h two cor -  V

responding eyes on the right side of the frame. Four uprights mounted
V on the forward  and center cross members of the f rame  serve to stabilize

V the installation and keep the f rame aligned with the helicopter skids at
V all times. Two “feet”  on the center cross membe r provide ground

clearance for  the spreader bars to prevent damage to them when landing 
V

V the helicopter on the rack when it is placed on the ground.

b. A central beam extending the length of the f r amework  incor-
- porates thirty bungee-loaded lever arms with hooks in the bottom ends

to support and release the individual spreader bars. Each hook is made
to release the spreader bar by pulling a riser cord which passes through V

an eye on the left long itudinal membe r of the f rame .
V IV

‘ )
3. Reel Assemblies.

V
a a. The 10-foot reel assembly consists of an aluminum spool

V f ou r  inches in diameter and approximately 12 feet long, capped inboard
of each end by 30-inch diameter  aluminum discs to guide the net as it
is deployed f rom the reel. A three- inch diameter tube for  support ing

V 
~~~~ 

V 

the loaded spool is welded to two brackets attached to the ends of the

~ 

‘
• spool and bushed to permit rotation of the spooi and dep loyment of the net .

~.V
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- 1 . Figure 19. V

.~~~~ Ten-foot reel assembly
with net wound for laying. V

IV I-

Te~~~foot ~eel assembly 
____

- with net mounted on
UH-lB.
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Figure 21. Brake asser. lAy Figure 22. Brake control
10-foot reel , lever and hydraulic line ,

10-foot reel.
- I V

-
~ ?

A sling yoke  V) f  St t ’ i - ~ V I hi e attached to eye s ~~r the ends of the  b racke ts
permits air t r a n s i V , V~ V I V ‘l ~~ j i lt  r slin g load On one e~ d of the spool

L outboard of the I ~~~(V~~~~et , -i 5 t eVc l  disc 18 inc 11 V V C S  in diameter  is installed
~ with a hyd V ~~ il1c cy linde r to per mit h yd ra ulic b rak ing  by the crew chief

or other  cc ln t ro l  p er sonn c ’ t n the  a i r c r a f t .  Braking  is controlled by a
lever which ac tua te s  the  V v d r u m l V l cy 1ind V~ ~~~ ~ V V ; _ fo o t  long hydraulic
line.

V.
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V
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V V

b. The 20-loot reel assembly consists of an aluminum spool
6 1/2 inches in diamete r and 23 feet  4 inches long, capped inboard of
each end by 30-inch-diameter aluminum discs to guide the net as it
deploys f rom the reel . A rectangular aluminum beam for supporting the
loaded spool is welded to two brackets attached to the end s of the spool 

V

and bushed to permit rotation of the spool and deployment of the net.
A sling yoke of steel cable attached to eyes in the end s of the brackets
permits air transport  by helicopter sling load. On one end of the spooi ,
a mechanical brake assembly is installed to permit braking of the reel
and control of the net dep loyment by the crew chief. Brake control is
maintained by a 20-foot long cable attached to a control handle which is . 

V

carried in the helicopter cargo compartment . . 
V

I 
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Figure 23. Twenty-foot  reel assembly
V with net wound for laying.
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~ Ith Fi gure 24.
~ -‘\ ~ Brake assembly, 20-foot

V 
reel.
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V Figure 25. -

Brake control handle , V

20-foot reel .
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4. Platform. The platform consists of an 18-foot diameter hexa-
gonal space f rame supported by struts attached to a triangular base.

V The space f r ame  is constructed of 5-inch-diameter  aluminum tubing, the
strut s of 3- inch-diameter  aluminum tubing, and the base of 4 1/2-inch -

V diameter aluminum tubing.

V a. The top of the platform is covered with one -inch square mesh
ny lon netting tied to the f rame at approximately six-inch intervals and
stretched taut.  Stranded steel cables , 1/2 inch in diameter , are attached V

at each corner  of the hexagon-shaped f rame , stretched across the f rame
underneath the netting, and attached to opposing corners .  These cable s V

are tied together with U-bolts wherever they cross.

V 
b. Jacking legs are attached at the corners of the base. The

legs can be extended up to 18 inches and are used for leveling the plat-
fo rm.  Each leg terminate s in a serrated foot 30 inches long and six
inche s wide , with teeth extending downward to engage the mesh of the nets.

c. Baskets are mounted on the base at two corners  of the triang le.
One basket is used for  mounting a two-kilowatt generator;  the other is

L compartmented and holds four standard five-gallon gasoline or wate r cans. V

A plate installed across the third corner  of the triang le is used for  mount- V

ing a powe r hoist system. An A-frame with guide brack ets , mounted on
the platform f r a m e  immediately above the hoist , ext end s upward and out-
wa rd approximately three feet  fr om the platform f rame when in use and
folds back onto the platform top when not in use. Two dry-chemical , V

powder- type f i r e  ext inguishers , one bes ide each basket , are m ounted on V

brackets on the platform base. V

d. Without the auxiliary equipment installed , the platform wei ghs
520 pounds. Installation of the auxiliary equipment increases  the weight
to 700 pounds.

5. Generator .  The tw o-k i lowa t t  generator , mounted on the platform
base , is a Model MK-2 MITE-E-LITE. It is driven by a four -horsepower ,
four -cyc le , Bri ggs and Stratton gasoline engine , Model 100 902.

6. Hoist Systems.  Two hoist systems were used. One was mounted
- on a plate on the p la t form base , and the other was mounted on an aluminum

frame which attached to the unders ide  of the platform f rame .  Both used
a Sky Climber hoist , Model 6WL 1000. The Sky Climbe r is driven by a
3/4-horsepower , 60-cycle ,108/2l6-volt , 12.2 / 6 . 1 ampere electric motor

~ 
which obtains its power f rom the two-kilowatt  genera tor .
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a. The hois t  mounted on the base is an approved commercia l
type used by cons t ruc t io n companies .  The cable is routed across  the
pulley on the A - f r a m e  mounted on the pl a t fo rm f rame . The hoist has

4 a load capaci ty  of 600 pounds and a r ate of ascent of 16 f .  p . m .  The
system lifts a t h r e e- f o o t  square  basket which can be conver ted for

I c a r r y ing a l i t t e r .  Sys tem wei g ht is 86 po unds.

b . The othe r hoist  sys tem consis ts  of a Sk y Cli mber , modi f ied
to obtain a rate of ascent of 32 f . p. cmi. , mount ed on a plate in the center
of an aluminum f r am e .  A pulley for  the hoist c able is mounted on each

- 

end of the f r a me. The f r a m e  bolts to the underside of the p la t form f rame
and pro t rudes  about t w o  fee t  on e i ther  side of th e pl a t fo rm.  This sys t em

- also has a load capacity of 600 pounds and h andles two baskets or two
l i t ters , one ascendi ng while the other is descending.  System wei ght is

V 400 pounds.
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APPENDIX II

DEFICIENCIES AND SHORTCOMINGS

1. Def ic ienc ies .  This sect ion contains a l ist  of def ic iencies  which
must  be co r rec t ed  before the tes t  system is suitable for use .

Suggested
D ef ic iency Cor rec t ive  Action R e m a r k s

a. The two- kilowatt Install a quieter
generator of the hois t  genera tor .  Also ,
system was too noisy. make this system

V 
adaptable to manual 

V

V operation in the event =

of genera tor  fa i lu re
V or when complete V

silence of operation
V V is required.

b. The powered hoist  Provide a silent hoist
was excessively slow system capable of
and would not per form ra i s ing  or lowering
at ra ted capacity. 600 pounds at speeds

V 
adj us table up to 100 V

V f .p. m.

:: c. The A - f r a m e , as Provi de an A - f r a m e
presently ins talled (1 )  which is movable

4 is inadequate,  f rom one corner  of
the platform to

- 
another V ( 2 )  which

-

V 
can be s-viveled

V 

. once the load b eing
V ~~~~ r a i s ed  re a ch es i t s

- apex , and ( 3) wh ich
is adaptable for use
with a v e r t i c a l  haul-
ing l ine in the event
of generator or V

1 p’~wered hois t
V 

- 
~ V f~ i 1 t ire .
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V Suggested 
V

Defic iency Cor rec t ive  Action R e m a rk s

I 

d. There was no Prepare  a suitable Had a manual
Pre l iminary  Opera- manual  prior to with proper
tor ’s and Organizat ional  fu r t h e r  tes t ing,  safety precau-
Maintenance Manual including therein tions outlined V

furnished with the the maximum number been ai1ailable
f Jung le Canopy Plat- of i l lustrations to personnel

form System. and photographs.  using the system , 
V

du r ing  the tes t , V

some of the V

inci dents report-  
V

ed in paragraph
V 2. 17 , sec t ion 2 ,

possibly could
have beer. pre—I.. vented.

e. A safety- of-flight Secure a safety-of-
~_ V r  

V release was not pro — fli ght  release f rom
vided for the dispen- USAAVCOM to in-
ser r ack .  d ude clearance to

je t t i son.

f. Spreader bars None.
I we r e not de signed V

for a load-bearing
capability and were V

V V

, not attached to net
V 

to provide distri-
bution of load.

g. Nei ther  the reel None . It is assumed
nor the d ispenser  that the reel

~~~~~~~ 

~ rac k was sat isfac-  will no longer V

~~~~~~ to ry  in the tes t  c on— be considered *

fi guration for lay ing for  adoption
nets, as a component

of the system,
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V 
V Suggested

Deficiency Cor rec t ive  Action Remarks

h. Design of the plat- Redesi gn platform to
form was such that provide better load
it did not give best distribution to the
load distribution nets and improve
on the nets , and it stability by lowering
was unstable due the centroid of the

— 
to hig h centroid plat form.

V location.

V i. The hoist on the Provide a snap-type
platform did not pro- clamp for securing

•~ vide adequate means the cable safely
for securing the hoist but retain quick

V cable when not in access to use of
use, the cable.

L 2. Shortcomings. This section contains a list of shortcomings
- which , if cor rec ted , would improve the suitability of the system.

Suggested
* 

V Shortcoming Correc t ive  Action Remarks

a. There was no Provide standard

V 
commonality of parts  nuts,  bolts, e t c . ,

~ I such as nuts , bolts , to permit inter-
etc. changeability from

I component to
component.

‘V

b , There was too Provide a kit for
I-: , much loose auxiliary auxiliary equipment

equipment associated as a part of the
• with the system. platform.

.
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