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Tre basiz concept of aivdroppirg grotps of pesple in cortrast 4o *he
corraentional method of individual para‘trooperse is (olf new, Tt provides
a rather obvious and logical mea—=s fa-r achievirg low dispersion and greater
troop density on the drop zone,

i L962~63, as part of the erploratory investigation of Cround Proximity
Aerial Dellvery System (GPADS), a comprehiensive study was conducted to
ceterilne the feasibility of, arnd basic design characteristics for, a
L2 man delivery system, i

This report highlights the characteristics of a aultiple personnel
airdzop corcept based on the prior work avgrented wisl, sore suggested
variaticons and options which are Zurrently feasible, The report was
prepared because the drop cone dispevrsion probiem curramily presents a
sritical limitation on the deployment of ai-barne forces., It is hoped that
this document will stimulate interes*t in this problem area and inspire
additional thirking in directions which will evolve into new operational
concepts and/or requirements.

'is is part of a continuing overall effor: to identify and evaluate
al. wvalid corzepts which offer potential solution to known problems
ard/or offer potertial for significant improvements in tre Army's
airdrop capabilities,
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ABSTRACT

In order to achieve significant 'mprovement in the Army's airdrop
capabilities, unconventional and even radical concepts along with more
sophisticated techniques must be counsidered, The standard technique of
airborne troops exiting one at a time from current large, high speed
aircraft results in a dispersion of troops on the drop zone which has
become a critical limitation on the deployment of airborne forces,

One valid concept for reduction of dispersion employs multiple exit
of troops from the aircraft, This can be accomplished by use of a
container or structure which will deliver a squad size, or large,
fighting unit completely equipped and ready for immediate action upon
landing. A particular configuration of a multiple personnel airdrop
system is described in detail along with some suggested variations and
options of the basic concept, The particular configuration used to
illustrate the concept was selected because the feasibility, engineerig
analyses and design studies had already been conducted in suificient
4epth to define realistic operational and phvsical characteristics for
a practical system,

This concept is not purported to offer the best solution to the drop
zone dispersion problem but is one of the valid alternatives which should
be considered as a potential candidate for solution of this problem,
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CONCEPT YOE A MULTIPLE PERSONNEL AIRDROP SYSTEM

Introduc<ion:

An airborne force, becaunse i: can react lasier *o an emergency than
any other unit and deploy a balarced force to any spot on the globe without
the need Tor prepared faciiities a*t the destiration, is considered to be
the only immediztiely leployable force currently available in the continental
us,

The relative effectiveness of airhorne forces has been affected by the
continual increase in the size and speed of cargo aircrait, The increase
in aircraft size nhas permitted greater numbers of airbcrie itrouvps to be
delivered from a single aircrafl, However, airbsrne troop deployment has
not changed appreciably over the years and as a resuit the increased airspeed
and larger number: >f people being deployed have resulted in adispersion of
troops on the drop zone which has become a critical limitation on deployment
of airborne forces, In order to realize the full potential effectiiveness
of airborne troops in light of ever increasing size and speed of aircreft,
it is essential that the deployment of such units be critically evaluated
and completely new concepts for airborne operations be given serious
consideration,

Considering the problem of drop zone dispersion, there appears to be
three basic concepts for improving the current capability, First, and
most obvious solution would be to decrease the time increment between
troopers exiting the aircraft in order to empty the aircraft faster and
increase density on the drop #Zone. The second alternative is to provide
systems which have a steerable or gliding capability to enable individual
troopers to ccntrol their flight path and land in smaller areas, The
third concept is simultaneous exit of groups of individuals in contrast
to current technique of individual, consecutive exit., These basic
concepts are not muitually exclusive and the optimum solution may very
well be a hybrid system employing various combinations of the three
conceptis,

The purpose of this dvcument is to describe in some detail one
particular concept which employs multiple personnel deploymeni, This
system affords one valid solution to the problem »~f dispersion of the
drop zone. The concept is an example of the tLype of alvernatives which
must be consid ~ed if significant advances in the Awny's airdrop capability
are to be achi. . ed, It is boped that this document will stimulate thinking
in directions which will evulve into new operational concepts and/or
requirements, In order to advance lhe state-of-the-art in Ammy Airdrop,
concepts which employ unconventional and even radical changes in airdrop
philosophy must be developed, or else only refinement and optimization
of current type systems will be achieved, The system described, although
rot purported to he the optimum solution to the personnel dispersion
problem, does provide a valid solution which has been investigated in
sufficient detail to determine that it iscomplelely leasible within the
cwrrent state-of-the-art,




Concept Description - General

This concept envisions the airdrop of squad size or larger groups of
people as a unit, This is accomplished by use of a container or structure
with an internal cargo space provided with seats or other type support for
personnel, and additional space for storage of equipmcut/supplies, This
system will deliver a fighting unit, completely cquipped and ready for
immediate action upon landing without the rced for assembly of individuals
after drop. The conteainer also providzs some degree of physical protection
during desvent and after landing. In addition, the container/structure can
perform some useful functiecn efter landing. Also, personnel delivered in
this manner need tot he parachute qualified,

This basic concept offers potential for many other options such as the
addition of a mobility package which provides a self-propelled vehicle for
use after landing, and various special mission configurations such as snelters,
portable shops, communication centers or veather stations,

This concept would be greatly enhanced by a capability for ground-to-air
pick of heavy loads by aircraft in flight., The container or vehicle used for
ihe delivery can be readily retrieved, or re-rigged with parachutes so that
aerial pick-up and subsequent drop into another area can be achieved., This
capability is quite feasible within the next 10 years,

Twelve Man Personnel Delivery System

Considerable analyses and engineering studies were conducted and a
preliminary design prepared for a 12 man personnel system, This study was
performed in 1962 ~ 1963 and was conducted to determine the feasibility for
delivery at altitudes of 200 feet, In order to achieve this low altitude
capability, the recommended approach was a parachute/retro-rocket system,
The detailed performance and physical characteristics enumerated in this
report resulted from this prior study and consequently tl.e concept description
incorporates retro-rocket deceleration, It is not mandatory that personnel
delivery in coritainers employ this particular system, This concept is
presented only because the analysis and design stuwlies have been completed
and realistic characteristics for a practical system can be illustrated with
this particular system, Figure 1 shows a “ooden mock-up of a proposed
design for a 12 man delivery system,
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Technical Discussion

(A) N--. for New Concepts for Personnel Airdrop

Current airborne operations are conducted with C-130 and C-141 aircraft,
A typical airdrop from the C-130 consists of 64 troops exiting from two doors
(one on each side) simultaneously, The dispersion between the first and last
man, therefore, will be approximately equal to the distance kaetween 32 men
exiting through one door, Using current standard procedures, th2 exit interval
between individuals is approximately 1 second, For an alrcraft speed of 130
knots the distance between the first and last man (at aircraft exit) is 6820
feet, (2079m),

The C-141 with a capacity of 120 jumpexs (60 per door) flying at 130 knots
will result in a dispersion between first and last man of 12,980 feet, (395m),

It is apparent that the present standard airborne practice coupled with
current aircraft speeds ana cargo capacities results in excessive dispersion
of the troops, It 1s reasonable to expect that the trend for increasing aircraft
speed will continue. Figure No, 2 shows a plot of aircraft drop speed vs year,
Also shown on the plot 1s the aircraft crusing speed,
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Figure 2, Airdrop Speed Capability
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The gap between aircraft crulse speed and airdrop speed has widened considerably
during the past 10 years, During the next 10 years it is expected that there
will be an upward trend in speed used for the airdrop mission, New techniques

for deployment of airborne troops must he developed in order to keep pace with
the aircraft progress,

The effents of alrspeed on dispersion is clearly iliustrated in Figure No, 3,
This shows the distance between jumpers at aircraft 2xit assuming a 1 second
interval betwsen jumpers,

169 FT NOTE: ONE SECOND TIME
100 KTS @l INTERVAL BETWEEN

(51.5m) JUMPERS.
. | 220 FT
i30 KTS > (67m}—..

254 FT
180 KTS @ (77m) -9
338 FT
T
200 KTS @ (1o3m)
423 FT
50 KTS
250 ¢ (129m) —
SO7 FT

300 KTS €O~ (158m) = . )

DISTANCE BETWEEN JUMPERS AT AIRCRAFT EXIT

Figure 3, Effect of Aircraft Speed on Dispersion

In addition to the dispersion problem, increasing speed will impose serious
physiological problems if employing individual exit of personnel from eircraft,




As the dispersion probiem has been increasing, development of more
accurate aircraft navigatioral systems has been taking place (Adverse
Weather Aerial Delivery System), Figure No, 4 shows the projected
improvement of alrcraft position accuracy, This will enable a more
: accurate location of the drop zone and will increase single drop
; accuract¥. However, even with a capability to drup the first man
int¢ a very small drop Zone, the increased dispersion will mitigate
any potential advantages and require large drop areas

4
L
3
4
_%
Ea
]
1
]
:

Sl U all Ll £

ot e LR L bl

L
=
Z

Lot

\
h\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\m\\\\\\\\\\\\

AIRCRAFT POSITION
INCREASING ACCURACY

1950 1960 1970
YEAR

Figure 4, Aircraft Navigational Accuracy

2o B b L




(B) sSignificance of Concept for Multiple Personnel Deployment

The primary reazon for aelivery of personnel in groups is to decrease
the dispersion on the drop zone, The extent to which it can be achieved

4 is shown in Figure No, 5, This shows a comparison between the present
: method of individual exit and the personnel container concept, Although
the number of personnel delivered per aircraft may be reduced if containers

are used (in this particular design from 120 to 72 for the C~141 aircraft)
the combat effrctiveress of 120 men spread out over 2-1/2 miles can be less
than that for 72 men delivered into 1/2 the area, The concept presented

; kere has nct been optimized with respect to number of people delivered., It
3 is a very conservative design, embodying maximum room and comfort for each !
; individual and with high structural integrity,

120 MEN-INDIVIDUAL EXIT-2 DOORS (60 PER DOOR)

3 —om I.- 220FT (67m)

BETWEEN JUMPERS utd L

: 1111 -

E

Ef b 12980 FT (3956 m) "'I
72 MEN

SIX-12 MAN CONTAINERS

— t—— 880 FT (268m)
DETWEEN CONTAINERS

| 1 1

Cl4l AIRCRAFT
130 KNOT AIRSFEED

et 4460 FT——=

72.MEN
THREE-24 MAN CONTAINERS

 ——

l-.—-——- 1820 FT (555m)

Figure 5, Theovetical Displacement at Aircraft Exit

In comparing the systems on Figure No, 5 1t was assuned that the containers
would be delivered at 4 sec¢ intervals, however, it is very likely that better
extraotion means can be developed including simultaneous extraction of more
than one container, Another alternative approach would be to develop containers
for more than 12 men, The gain in drop zone density which could be realized
with 24 man units is also shown on Figure No, 5,
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Another significant advantage of a concept emploving a structure or
container for multiple personnel delivery is in the training or skill level
required, Since the troops are essentially just passengers in this type
delivery, there is no requirement for parachute training, Any trained soldier
can be delivered in this menner,

Additionelly, this concept provides considerable growth potential,
Since the personnel ure contained within a structure or vehicle, deployment
from higher aircraft specds is a logical extension in capability, The use
of steerable or gliding decelerators would provide a substantial increase

in capability, Also, the concept is a valid concept for delivery at all
altitudes, and for delivery in high ground winds,

(@ EXTRACTION
EXTRACTION
CHUTE

- B9

(@ ORIENTATION

CONTROLLED PAYOUT OF
SUSPENSION LINES

STEERABLE

(® DEPLOYMENT OF
RECOVERY SYSTEM

HIGH LEVEL MULTIPLE
PERSONNEL AIRDROP SYSTEM

12 MAN SQUAD
K (fully equipped)

Figure 6, Multiple Personnel Concept App*ied to High Altitude System

L EY L RTTEa  p ot B B T 8 N s e £

A G N TR TR RS T e .-,m“

o al. o



LK S et i i U S kst T

T MR RATR, P T T A ey

bt o LRt ki it pati SRl I e L s L et S e e R b Sl e )

palak arde 6 R G i il Kl AL L

(C) Performance Charvacteristics

Studies were conaucted to determine the feasibility of, and the
desigr characteristics for a 12 man system for dolivery from aircraft
flying at 130 - 150 knots and 200 ft altitude. A drawing of the basic
configuration is shown on Figure 7, The following performance
characteristics were determined to be both realistic and achievable within
the current state-of-the-art,

AIRDROP ALTITUDE-=--========mmmm=mmmmo e e cmemca—a———- 200 FT, (61m)

AIRCRAFT DROP SPEED-----==-===-==o-- =ol= ==-=-130-140 KNOTS
(66,9-77.2 m/s)

PARAGHUTE DESCENT VELOCITY=====mm=wmm=amn-=n e 51 FT/SEC MAX.
(15,5 m/s)

MAX, FORCE DURING DESCENT---=--=~ TS 3 I

ROCKET RETARDATION-=--====--= e wmammmmmem===3 G for 0,5 SEC,

VELOCITY AT IMPACT=====mm=mmm==mmm—en—————- e ~=====30 FI/SEC MAX,
{9,i m/8)

MAX, IMPACT FORCE-====nm==mmmmmmmmennncn———- S —— 14 G

EMERC iNCY LANDING (ROCKET FAILURE)~==c==ec . cccmcmccaaaaaaa- 31 G MAX, FORCE

(D) Physical Characteristics

Design studies were conducted for a 12 man system having the following
characteristics:

PERSONAL EQUIPMENT, INCLUDING FIELD PACKX, STOWED BENEATH EACH SEAT
RIFLES SECURED BETWEEN SEATS

OTHER EQUIPMENT (600 POUNDS) STOWED IN FOUR COMPARTMENTS AT EACH
CORNER OF CONTAINER,

LANDING WEIGHT-==m-=-~=mmmmmmme e e o e e e e cmm cmmmmem 5000 POUNDS (2268 kg.
LENGTH=======cmmtmmmmmmccceeme T PR P 10 FEET (3.1m)
WIDTH== ‘=== == m e mm e e et e e ~~== 8 FFRT (2,4m)
HEXIGHT (with Energy Dissipater)----c-cceccccncccaccnaa- ==~ 7 FEET (Z,1m)
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Conclusion

In order to achieve significan% improvements in the Army's
airdrop capability, unconventional and even radical concepis along with
more sophisticated techniques must be considered. Concepts must be
pursued which provide a greater degree of control over events in lieu of
f current techniques which peimit a great deal of random behavior and
acceptance of flight paths determined by nature and the environment,
The concept presented here illustrates one specific approach aimed at
reducing dispersion by employing multiple exit of troops from the
3 alrcraft, This particular configuration was used to illustrate the
basic concept becavse the fiasibility, engineering analysis, and
;- design studies have al: :ady been (:riucted in sufficlient detail co
' definre realistic operational and physical characteristics fix a

practical systen,

A number of variations and system options of the basic concept
are possible, however, no detail analyses have been conducted for all
of the various alternatives, For example, a high altitude system
rather than the low altitude system described, 1s entirely feasible,
Additionally, gliding decelerators or other devices can be considered
for controlled descent and/or offset delivery. Another possitie
1 alternative of the basic concept would be to extract personnel in
3 groups but allow individual) descent after exit at a time when the
4 high horizontal velocity has diminished.

S

; It is recognized that concepts involving multiple personnel
i delivery may have greater psychological barriers to overcome than
E technical barriers., In order for a system of this type to receive

acceptance, it must demonstrate a very high level of reliability
equal to or better than that associated with other more conventional
forms of transportation (container delivery of personnel is just
another form of air to ground transport),

The use of a structure or container affords an effective means
to increase airdrop system reliability, Most of the functional
components can be integrated within the basic structure thereby
eliminating the need for individual preparation and assembly of all
of the many corponents such as tie-downs, energy dissipater, load
transfer and parachute release mechanisms, The integrated design
will also provide a more positive control over sequential events in
the airdrop cycle, The suspension slings will be contained on reels
within the structure and the pay-out mechan‘cally cont:olled to
3 maintain tension at all times to minimize tumble and provide uniform
3 and controlled line deployment,
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The unit system investment cost is expected to be greater than

current airdrop systems, however, the combat effectiveness will be
greatly increased and the total costs may be reduced because of
irncreased reliability, availability, capability to airdrop non-
parachute qualified personnel and fewer aborted missions because

of the ability to operate over a wider range of environmental
conditions,

All components for the dascribed concept are attainavle
utilizing present technology. A functional system could be available
in the late 1970'3, Considerable refinement for a second generation
system can be achieved with expected technological advances during
the next 10 years, These advances can be antioilpated in areas of
energy dissipation, deceleration, altitude sensing and development
of new lightweight/high strength materials,
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This concept is not purportzd to offer the hest solution to the drop
1 Zzone dispersion problem but is one of the valid alternatives which should
be considered as a potential candidate for solution to this problem,
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