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ABSTRACT

A systvmitic invesa1gatik~a b"s beerL wod of the possible solutions

totheprcblemof i.lightpickup of an object from the ground with axied

wingaircmift. Azuorphological appzoA'his used to stzsd this problem,

&Luc*itproides a orderly ineaus of "arching for psibe solutions.

Pertinent features. of tbAe various "ystemsa which have evolved are dia-

cussed briefly.
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Introduction

Daring and prior to World War U, several systems of aerial pick-up for cargo,llders. //

and human subjects were developed to operational capability. These systems were of the

|" stsa bLsed line, and jerked it into the air while limiting the acceleration by cable pay-out

or elasUcty. Although the fenalIty of these systems was demonstrated, this type of

operation was not considered entirely adequate by the military for air rescue ad other

operatioml -se. Lmitations to the versatility of this type of pickup in rescue operations

ae the folowing

A. Coitions of good visibility are desirable.

B. A large clear area is required.

C. Hazard Is involved to subject by virtue of close proximity to aircraft at the

D. iu. taft of contact.

D. Hzsazd is involved to aircraft due to prnimtty to surface.

X. Ground equipment is necessary for subject as well as special equipment for

the arcraft.

F. Pilot technique is involved.

.I
S.G. H3gh acceleration loading is imposed on ubject.

CONFIDENTIAL
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A mom. desirable system would minimize the previous objections and yet al3w the

use of service aircraft with mlnimum maneuvering speeds of 150 kaots. Thus the high

speedand relatively Iongrange capabilities ofsuchi aix"Aalt cdn be utlim d. Hellipier,

Iblimp, and converto-plane possibilities are excmuded from consideration in this study.

Vt Oblietive

It was the purpose ofthlis Investigation to conduct a systematic survey of all the poes-

ible solutions to the problem of aerial pickup by fixed wing aircraft in order to generate

nev, ideas for consideration as to feasibility. The scope of the investigation has been

limited svmewhat by considering systems in arcordance with a schedule af d&eirabtlity

wbichwas establis edafter coiaderataaof the problem. This limitation was necefiawry

in order to investigate systems of greatest promise and to restrict Lhe amunt of time

and effort that would be iuvol ued in making a completely generalized study.

Mthod

Th method used i4 one which has been described as the "Morfhological Method"*

by Dr. F. Zwicky of the California Instittle of £echnology. It consists of dtterminaig

the fundameutal parameters affecting a given problem, tabulating these in matrix form,

andexaming kIl ccmbinstlons and permutations of these parameters for possible sot-

1 tioa. If the parameters are properly chosen, no solution will have beau overlooked

*Deacribed mor, fully in Ref. 1
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and there will be no duplication. The detaila of possible cbemt.a are not auwomatically

revealed and onsiderable inventive genr may be required to dist-arer thew. It is

usually possible to immediately eliminate maxw combinalnsu dne to impracticality or

* the bounthry coaditions on the problem.

In the present investigation3 the s4nficaat parameters appear to be the following in *%

descending order of importance

1. Number of air=-rf or aniir guided devices inf the system

a. One airpLane, or one plane amd paravame, or u=uded device, ( I)

b. One airpLan avd attkchd £nsllaw7 tuded or 'soming) device, (A2)

c. Two airplanes. (A3)

2. Charaeter of equipment available to die subject on contact pass

a. No equipment, ('i)

b. Sbort reach - poles, harness, etc., (02 )

c. Anchored low altude reach, (i

d. Free floating or unachored propelled equipment, (B4 )

3. Number of passes required to accomplish the Fickup operation

LOne, (C 1 )

b. Two, (C2)

c. Coatinuous (circling), etc., (C3 )

CONFIDENTIAL
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4. Character of equipment atehed to the aircraft

a. Zero reach, boom, fork, or boom and pay-out, (DI)

b. Short Lie Qumdreds . (D))

*c. Long lue (thousands fL), (D3)

5. Duxatiun of opportunity to contact on the contact pass

b. l.nited, (E2 )

c. Contiinuaca, (Z3)

- Each item has beea labeled as sbownfor convenience in future reference. The totality

of combinflons or solutio sacuk as A,, B3 , C2 , D1, E2, arising from the matrix, is

Sx4xazz a 324.

In order to irmit the study to the most productive area, It its necessary to establish

an order of preference for the types of systeirs to be iuvestigated. In this regard, it
would appear that if a successfl pickup system could be developed without resorting

to the use of more than one aircraft, (As), or frev floating or u=chored self-propelled

eqtipment for the subject, (B4 ). it would be most desLrnble. In adiio the possibility

of improving the restricted viaibility or all weather capabilities of the pickup scheme

wotddbe greaflyincreatd, since formatiouor precision flying, which woul be reqaired

of these multiple systems would be eliminated and communicatiou problems would be

CONFIDENTIAL
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minimired. A single aircraft in also a smaller visual, radar, or acoustic target. In

order of preference, the remaining vehicle combluations are single aircraft and next,

single aircraft plus Attached homang or guided device.

Of secomd importance is the equipment availiale to the aublect on contact pass.

slnce this qipment fiOe the requirements on the rest of the system. It is moat advan-

tageous from an operational standpoint to limit the extent and complenity of the equipment

whicthesubjectinitiallymustkave in his possession. However. considering the single

aircraft byetems and lu cases of restricted visibility conditions. a fairly elaborate rig

can be dropped to him on the first pas, since multiplicity of psas becomes less oh-

Jectionable. Under these conditions, the visibility of this rig, time to memble It. and

daration of its exposure, all assme less important roles than might otherwise be the

cuse.

The sAmber of pasass involved in the pickup Is of nera importance, since the Pa-

ibility of detection of the subject or the aircraft increases In proportion W the number

of passes. Again, however, the possibility of restricted visibility operationminim' es

the importance of this factor. Repeated pa" systems, however, geuerally imply pin-

point relocation of the subject or his equipment with the attendsant complications.

Offourtkimportance Ir the aircraft equipment, since this factor is more mceptible

to coatrol in.the design stages.

CONFIDENTIAL
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Thedurationolopportunity to make contact is primarily of Importance in the amount

of t-2,1ing ad skill of personnel Involved and In increcswng the possibility of conbtc

under adverse conditions due to weather, visibility, terrain, etc.

Iview of th foregoing arguments, it would appear that systems involving one air-

craft and no eqipmnent for the subject are most desirable. The order of preference of

&rrsagmefts beneath this maimava is as follows:

1. One plane, no subject eqil~pant, one pass

4. "" short reach subject eqaigment one pass

5.. I II to Of of two pase

6. f IT To continuous (circling)

7.~anch wredlowaltatderoch ubjet equipment, one Pass

9. to ofifI conitinuous (icig

10. it To ad awiliary goided or homing device, no subject equipment, one Pus5

I'. 1 it i of ft it It to 11 It tf op.5ss

I2 I Ht to to Ho Ho Hf it II."c niuoscr

SE~CUITY INFORMATION
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13. One Plane and auxiliary guided or homning device, short reach subject equipment,
oam Pass

14- One Plane and auxiliary guided or homing device, short reach 4ubject equipment,
two passes

15. OWe Plane and Auxiliary guided or homing device, short reach sabject equipment,
continuous (circling)

16. O"Plneandauxilayguied orkomingdevice, anchored low altitude reach sub-

17.On~lneadadlaryulodor homning device, anchored low altitude reaich sub-

1-One PlneAid AuxlLry suldad or-homing device. anchored low altitud.e reach sub-
ject equipment$ continuous (Circling)

Of tesenutor ombnatons ftha n vaiitions possible in the planel, equipment

and the opportunity to contact. This makes up a total of 182 P asibiesalthough it wrill

be shown that 54 of these are superfluous and only 188 solutions remain. Theme posslbil-

itles will be considered individually for soluttoca.

Results

Previously existing or proposed schemes are diagrazatlcally represented IuAppermi~ix.

Details of these schemnes are described inRefs. 2 through 7. It is shown where the major-

ity of these &rise in the matrix and additional suggestions are presented in Appendix:LI.
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solution

1. A B1  1 None Obvious

A, 1 4 C 1 D 3 Nw Obviou
*A, 31 C1 D1 33Not Possible

A1 3i 03D3 NoneObvious

.A 1 ~1 1 ~22
*A 1 1  1  03D E 3NtPsi

J 1 B, C1ID 03, AU meicaEngineering Proosal ft or North Anca-
ican Instruments Is, #1

A, B, (0j D3 23 Not Possible

2. Systems A1 iB C2 ,involvingu wqizlpmen± for subject do not apparoutlybenefit from
twro pass systems ad will not be considered.

I3. Al S1 C3 D1 El None Obvious

A, Al C3 fl1 E ~ None Obvious

Al A 1 1 C3 D01X3 None Obvious

*Al B I C3D2E None Obvious

*A, S, CS DZ E2 NoueObvious

Al B1 C3 D2 E3 None Obvious
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6. A, 5~C 3 D, E, None Obvious

A, B2 C3 DF- None Obvious

At 1 U2 C3 D, E 3 None Obvious

IAl B2 C1qD 1) None Obvio~m

A1 B2 CS D2 Z2 NoeObiu

A, B2 C3 DZ 13 None Obvious

A1 %g C3  El ~ Nonea Obvious

I A U C3 D~EgNAi idea #lwith spiral pull out and harucas dropped

At % 3 D3 Z on first pass, or NAI Rime #5

A, 1 U2 C3 D)3 Z33 AAREPropoual 010, Fulton "Rope Trick". NAI Idea #2
I with harness dropped on first pass

7. gLbee Slipjct cgnnot be-espected to have equipment for anchored low altitude reach

&",alablewlthoudroppiugittohLm, onapas systems, A, Ba Cl 5 w1Ul not be comnidered.

8- A, 53 C2 DIE Fulton "1Skyhook", AAR Propom-ts #7, 9, 11, 12,.
and 13, NAI Idea #6

A1 3 3C 2 D1 12 None Obvius

Al. 23 C2 D1 Z3 lIposuible

At 53 C2 D2 E I Modified AAE Standard Technique

Al B3 C2 DE 2  NAI Idea #7

:] SECURITY INFORKATION



CONFIDEN71IL
SECURITY INFOR14ATON

-11-

8. A1 33 C2 D2E Impossible

A1 33 C3 D3 El Modified AAE Staawhrd Teine

Al B C2 D3 E 2MAIda#

Al 3 C2 D3 Z3 Impossible

9- Al D2 C3 D1 El N one Obvious

Al B 3 C3 DlE 3  MA Ida8

A,% 03 D2E None Obvious

A1 3 C3 D2 B3
Al B C3 ElNone Obviour

A, 3 C3 1)3 E1 None Obvious

A, 1 33 C3 1)3 IE3  NolteObvious

is. A 2 DIC 1 DlEl None Obvious

A2 B1 C1 %1 E2  Now-~ Obv-1oas

A2 St 01 DI E3 Impossible

A2 BI C1 D2 El None obvious

A,2 BI C1 D2 Z2 None obvious

A2 B1 C1  Es Now Cbvious

SECRIY NFRTION
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10. A2 B, C1 D 1 B one Obvious

A2 3 1 C1 D3  2  XU Idea #9

A2 B1 C1 D)3 E3  Impossible

SYSteMS A2 B1 C2 . inwolvftg no equipment for subject do not nake effective use of

I two Passes &Md these systems ai superfluous.

12. A2 BI C3 DIEl Now obvious

A2 B1 C3 D, 82 None Obvious

A2 BI C3 D, 2 Impossible

*A2 BI C3 D2 El None Obvious

A2 B1 C3 D2 El None Obvious

A2 B1. C3 -D2 E3  None Obvious

A2 BI C3 %) 4 1  None Obvious

A2 BI C3 D3 B2 None Obvious

A2 B1 C3 D)3 1-3 AiLE Proposal #1 with one piane and drone, NAI
Idea #10

13. One Paoss 'ttfin of the type A2 B2 C 1I. Ire identical to those of 14 below, but
* assume subject ban necessry equipmnt in his possession originally rather thma recev-

* lug it by drop on ftrst pass.

CONFIDENTLAL
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14. A2 ~2C 2 DI X1 INone Obvious

A-2 ]32 C2 DI% None Obvi aua

A2 B2~ C2 DI Xj buPOsibe

A2 B2 C2 J X MI Idkek I IjA
2 %~ C2 D12 E2 None (Rbvifts

At %1 CZ 2  Z 3  bmposaibii

A2 B2 C2 ID El AXIdea Ai

A2R C2 D3a E2  XI Idea #9. 114th Wxgotand bawa dp go

A 2 D3 93  limPosulble

15. A2 iC3 D, Z Move Obvious

A2 D2C 3 D, None Obvious

A2 %C3,D, E 3  Anpoeajble

A2 B2 C3 D"E None Obvious

A 22 C3 D2 Za Nowe Obvious

AZ 2 CS 2  V3  XAT Idea #12

A 2 2 C3 D 3 NJ None Obvious

-A2 B2C 3 D3 None Obvow

A2 B2 C., D3 93 AAE Propoaw~ #1 with drone

CONFIE WflAL
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1M Opms systms of the yA 2 B 3 C1 ,ae superfluous since subject must be dropped

necessary equipment on first pans.

1T. A2B3 CZDEl Noe eObvious

A2  C2 03 D1 E None Obvious) A2 S3 CDF 3  Imyposaible

A2 B3 C2 D2M Non Obvious

A,2 B3 C2 % E3  Impossible

A2  3 L D3 Zi N Idea 13

A2 1 C2 D3 € Now Obvious

-*2.330 2 3 E 3  bmPossible

18. A2 B C3 DI El None Obvious

LA 2 S 3 C3 ~Il Z2 Ww Obvious
A2 B3 C3 D1 E3 impossible

A,2 B 3 C3 % E None Obvious

!

A2 B3 C3 %3 E3  I Idea #14

A2 %S C3 D3 92 None Obvous
A2 B3 C3 D3 E3 None Obviousj

SECURITY IFRETO
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The results of the morphologLa sztdy fall into three claaama:

a. Possible new systems

b. Ida" for modification to or cominations of previously proposed
or perfected systems

c. Idea for generalized investigation of problems common to I 'I proposed syateem

Material ia clases (a) ad (b) h" eusus e InApidxM

f eaa In clas (c) have arlaen as a by-product of the matrix investigdon as It became

apparent that ma systems Involved commoa problems. Among the mre important of

thse .re problems of pin-point navigaton or homiag, importance of cable shape, me*rA

of providing more nearly vertical subject rise, and possibility of eliminating the provt.ctlve

capfule for the subject which seems to be generaly considered desirable.

in most of the systems proposed, comltiops of contact flight must pertain In order to

accurately locate the subjecL However, it is conceivable that this problem maybe Very

dgfftut for reatrictedvilbility coulitlons and iluw altitudeApprosah systems. The problem

of navigating to the general vtcinity of the subject Is probably not complex but piu-point

locationof the subjector his equipment in order to malte contact must be investiated much

more thoroughly. A number of possible solutions to this problem, if accumulated, would

broaden the applicabi ity of many of the proposed schemes.

CONFIDENTIAL
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Although reference Uter&Ure exlrs for prediction of cable sapes under conditos of

equilibrium,. no informatO unisavailableto: dynamic condlion. The chazge in cable shape

from towiSa low drag-to-weight ratio holmig had to towing a human subject whoe drag-

to-weight ratio is large may well provide a means for more nearly verdeal -Is of the sub-

ject in systems utilizing relatively lw cables ard mon or less linear aircraft flight.

it Is also posilau e that the dynamics of c 2bl-' motion dae to rapid acceleration, in 4

acwas such as Hortk A merican Inmnnaents Idea 1. will allow stnwhat improved verti-

cal rise over conventional lnar fih systems. The use if controlled drag parachte or

parava e mayslaobecapable of considerably enhanacig ratfs of rise after initial contact.

The resistance-tao-lght ratio of the cable iself is also a Important parameter in this

regard.

The we of a capsale to coWain the subject an either protect bim from exposure to the

elements, phyeical Cosetwlthbobstacles, or to preveat aerodynmmic instability, is worthy

U& U..Wy ine1Se,7c oi de d The poMAUl ty t WachMprecanteals unnecessary*J

in ma instances is indicated.

Ir

7 I :1
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Salient features which shwmd be considered in any picknw system lacluda

A. Istallati o of equipment and training of persmmel required

Z. Navlptgou to eneral victy o target

C. Pt-pot naviton to tUAet

1). Approach

3. Contact :
F. Breakaway of subject

G. Subse as mamwer of aircraft

L fltry Wno aircraft

Considering the requirement of a t'rlrable system and the factors liated shove. the

followig types of systes are adiretiw.

It appears th&t a Bsytem invoIviLg near rertical emplacement of required qipmnt
andthe Fult&aMiAllAmerican"SLyhook" or "Rope Trit" tyre of rise is by far the most

desirable, asnce such systems allow cperta in relatively unclear areas and mint&an

g loads on the subject at a low level. For thi reLa, 1igt lines with sie kanees

an be used and the possibility of pickig up subjects in poor physical condition is in-

creased. Itw outs wklf problems Involved inperfectin a systm of this sort and adapt-

Ing it for restricted visibility co d tos involve one or mar of the following:

CONFIDENTIAL
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1.Pin-pont location of subject

2. Accurate emplacsmt of dropped eqtipmnt

S. Guldance or homing for actual contc

4. Mimidzin line lengths required I

Thes. problem do uot appear inarzogitbit A =or dlzatvsalage d earlh syslems,

if vtsiblt Is restricted, Is that the subject Iniiall =-at poses at heacon or hk=4r

target. Ut'aver, t target might be a very simtple radar reflector or beat source.

Ofa towed beAatig device ona relatively loft awe which would seek the subjetsj target

andpV&okm Up' I% ia mannter somewat simitar to tW cwavealoaal two air%&*4perfected

vlslsaopenmland miaLmlehser to the aircr-afthb aliwtw It to maita a reasonble

altitudet. The length f th linise Al be betwesa a few hndred ad a few thousand feet,

uadsould nt prattopers~atiomrblomiA of too great msgiltk. Taie systeaa, although

particularly adaptable to wse lx relatdvely clear areas or over water could be combined with

the "ftykok" technique to alow aperawLsa obstructed. areas axid remove the houtivS

device from proimity to the abjet. The same problems are lanvedin the development

of Wssystem as were prevabusly mention&d.

itPMNTk
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. ~~The use of heuma #evices fat restrieted vU11 UWasDilUS Earnest. the P0ailitY

that a kwua if properly .OuWppu wWX =mmste a homi system Of rather hih cap2-

abiLity. For lastaasos Uf a oered miaiam Commit aircraft Of limite" Per0=fortc

were towed mn a IMn line ibash. a mother craft, Rt would &all the pU" atOf 9NAc &. Ctrt

to dodge obaftales lmeago landing araadpsil lo 10tverti11andivig

by a technique in whicht the Waasite Rlie close to the ground in direction oppoaite to tbat

oa the towing craft and gradvally aks to the earth as cable in payedocat and it lose: I
relative spend with the atmesphere. Take-off with both paumacers could be assisted or

t4w of operation, will not reqtire the parsite to be an allplane of WAnus omplexity but

* rathr apoweredgilder type of gondola with liited coatrolabilily sad minimum equipment.

Utsbouldbe noted that aeveal, of the plckap systexus preosed Wil function lin the Ux-

vet I*As devices to tramsfer a ksnfm an aircraft to the ground.

A apat.matl sindy of the possibe solutions to the problein od aerial. picb k fzad

wing mk'wm has been outlined. By coasidelas She most dosirable acltiUsU sacordig to

a mmvwbat arbitrary pilority rating 108 of thes systems have been investigated& Idea

UJCUR[TY NFfORMAION
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for new systems have arisen VW several extensionif or combi nn& oi aJlre&4 Proposed

systems have presented themselves. The all wather or restricted visibility application

has been hteld foremoat in the aslyse.

equimea fothesa~et. histyp ofsystem Is Iqut. interstn for certain awlicatial.
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M~TEMB EXITING OR PROPOSED

L All American JiwqeerCo.

Sttndard Technique Proposal #1, -Derrick" Prpoal#, "Helicopter"

t eL 2 .3 (R.ef. 4. 5) _ d L

2~AY t~T?=r777-77- V
Propoi #3. "Separate PSaS' Proposal #4 opos #5, '"J~tD Cap.file"

______________ 4) 1inl olettinf~a.._

sal ft, "Glider Capsulei Prpsa#7 GierCpo Proposal #8
(Ref. Q) (Rtef. 4) "Com~bined Operatloia~tef, 4)
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(Cont'd)

1. ~ c Al .ira~Fi UKei Co. (Cout'd)

A 7/77 -r- ---- 77--r-7-

Propoaal #9, "Inp. R--' loon" opoMI fie, ,circlig Plane" Proposal #11
(aoL 4) ad. . 5)"RocketSuapenalour (Ref. 4)

'T7T-- .FTr77 -

Proposal #12 Proposal 013 I Proposal #14
ont(ef. 1) i"BLloon Zitaton!" aef. 4) "LF-ectronic Trigger-"(ael. )j

Propow #15 Proposal #16
"BlonAscension!' OWe. 4) "Compact Balloov' (ftef. 4
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2. Robert Fultou, Jr. -

(Rot 6) "'Rope Trick" (Etf. 6) (e.6)

3. North Amuerica Thtreia I=c.

~- 7 7rT- r r

Proposia #1 Proposal #2
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North American Instruments Idea #1

*Classof Idea:- New

Related System=z All American Engineering Proposal #6

Description: Rocket fired aedof aircraft from low altitude at sallow ap~proach

angle soa olycable anteground a fwthousand feet ulte of

the aircraft. Cable Jerked off by plane in linear or spiraling nlight

and thumallows few seconds for subject, to attach. Variations include

(a) ftrivg line heneuth subjeet ;dku liop

(b) a1loiug him to run to the line and make attachment

(q) al~lowing him to xuasually or otherwise throw a line from his bar-

use.a &croms the aL . .. f!t line

(a) Rxdstin~fira control apparatus, rocket& a" rocket launchera

might be used

Q)) Could be adapted to restricted vision uae by radar or lufra-red

sight a"d target near subject

(c) A11ords linear rather than point atacthment opparvwnly

Ad Accurate emplacement possible so subject's run minimized.

(e) Line configurall' may give fairly 'rertital rife path

CONrDEN'TIJ4A
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APPZNDtr. II
(Coat'd)

North~ American~ IietriuneuWa Idea #1 (Contd)

Disadvastmes: (it) LOWg Lime

~)very short opportwkli L . &L-e

* (cW Probably irnvolves highg loading DZnsbjetandmay reqaire Wear-

Ra Bqure large cleareda

(e) TarWe required near mwbeo if raftX or Infra-red sig0L used.
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APPENDDX UI
(Cont'd)

North American In~trumentr Idea #2

wear-

Related Systems: IdE Proposals 03. 1J. and Jultoa -Uflp* Trick-

Description; Plaw deseribe, horizontal circleor figure :lgh at low altitude[

with boun edof areltively long line atsked integround by tech-

nique as described in KM Idea #3 until attachumt with subject

in ma4 a re-wind attachmentiIn the cable reel remves slack

wkesever required. Acuialpi~kup i wcnzMAihedwheaaWsft

idiety oveth sujectby clamping the cable over the drum

Adv~tgak 4 Min-u lse length maintained at all times

(b) Little pilot tertkaque involved

(C) CORAMIuno atchment oPpporbwty presented

(co Possibility off fAirly vertical Fu-itoaAtyp rine due to clamping

cable aZ InstAnt of Pickup

(e) Restricted visibility operation possible

(1) No large clear area required

SECURITY INFORMATION_ _ _ 4
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(Cout±d)

North Americia Instu=*U idea 42 (Coutsd)

DinLntge&(s) The 1ag lin

(b) Mors compiax reed mehss

(C) Cabile diameter might be bIar thA for other long time tech-

-44uea becans of larger g loading.

j~L SECUR~ITYlINFORMATION
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(Contld) /

North Anerican Instruments de 3 /

/ . . . .. . .. .-

Clas of Idea: Extensiou

Related Systems AAE Proposals iS, 10, Fulton "Rope Trick"

D i, rate cable taking by use of a dive bobing technique and subse-

quent upward spiraling maneuver, allowing the subject to attach

himself to harnes oz cable -r anchor point. The dive bombing

technt Is accurate but would be useful only under condltona of

tI ~ gd viai~lty, A modified system useful wnder restricted visi-

bility condLtlonu would Involve a horizontal bombingtehiu

from relatively low altiude with radar or infra-red bonwht.

Advantages: (a) All advantages of the long line technique

!() Restricted vision operation possible

(c) No equipment necessary for subject except target if vlaibility

ii. restricted

(4- Accurate anchor emplacement*

SECUIXITY INORMATION
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APPEIWUL )I

(Co4td)

North Anmerican IM nsue idea. *3 (Cofl'd)

Disfdvanqaest (a) Long line

(b) Ex sf b " may be iuadequae

(c) Development problem in ballistics of bonb-type anchor with it
cable attached&1

ft

.1I
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N eAPPENDIX U

North American Instram~ewts Idea #4

TaMet -. g77. 7

C)a of Ides= xxdtewiao

Clawsldtems: Stwidard AA Technique. AAR Proposals #4, 8. aid XAI Pro-

- pol #1. 

De L--trp- A modffication of the Standard AAE Technique incorporating a

Sshort line wlban airf type paravane attAced to allow aircraft

to operate at less proxini ty to ground. The ground effect should

presents use aerodynamic force to mantain countant altitude

of the peravane above the surfLe, thus decreamLg pilot technique V

involved. This system mightbe applicable to pickup off of water

or large cleared areas under some conditions of restricted is-

iblity.

Advantages: (a) Greater aircraft safety

(b) Possible restricted visoun application

(c) Pilot technique ainimrtized, sice parav ne controls heightj - of

jICURMY IFORMATION
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North Amaxeiausrmtod (Co 'd)

bsAdva-taget ( Visua aiming might be mare difcult than ccnxentlai syn-

(14 Pmzzuase is heard to the nibject

(c) 111gb "'laiInvolve&.
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A.PPUND2 11

j North American Tinrlmnes I&A #5

7 /T 7-7-7 77 7 777 /7-

Ralated Systems: Mmns

Deserlptimn It might be posgibe for a alagi. aircraft to fly in a barlsoaWs

di cde or a verticAl loop and. towivg a long line with proper

paravane or drone, matsin this line In s, circular pattern,.

& no that the subject's gear could be attacpoed to it In the same

mann r that something wosUbe attachedt- a cothas.ine. This

system hit Obviou dtcalties, and does nMt Appear pratica.

I CFINTI&L

I SECURITY DFORIW



CONFIDENTIAL

SECURITY INFORMATION

North American Imtrzumns Idea #6

/ f

Clns.1lit lt,,o

CIE. a Wow Extexaton

Relate ya.ta, AXE Propoal t. l2, 13. 15, 16. Pulton "iyhook", and NM .

* Deacriptiot This system woudI hIvolve droppin on the first paw a short

-- ~llhougticaloswitianalnchor onouse andl m an inflated or InlfLit-

b g b all o o n c a p able o f s ulp p o r t i n g th e c a b e , a n th ot , T i

amlenMhywould thenbe read to owl Immeiatey uiaancu..-

oring itself, exceptfor the time required by the Subject to enter

the attachied harne. On te secoad psi a very sbort time

latr, the ecWal plckupcouldbe mebyfork, boom, or systems

described in Al Idea #?.

Adrastaget (a) Accumte emplacement of the uachor and "tSkyoto" coudl

probably be made even uader condition of restricted vii-

COMFIDENTIAL
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I APPENDIX 11
(Crnat'd)

Xorth Amnerican Instruments Idea #6 (Cout'dj

Advaxte~e (hi) No equiPment ueceas'Lry for subject other than target 1i via-
(Coatd

ibilify is restricted1*(0) No assembly of okpipinent necessary for subject
()LOW g loedlug on subject with ne vertical rise,

tiosal development problem.

CONFIDENTLAL
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(Cout'd)

North American Instruments Idea #7

Rlated Systes: AA Proposals #7, 9, 11, 12, 13, Fulton "Skyhook", and KAI

Proposal. ft

Des.;--ition; Several xiariations of the 'Skybsok" type schemes could be made

to increase the posibility of engagement even under poor via-

ibility conditions. Such variations are:

(a) Fire rocket attached to short line to left of balloon sup-

ported cable and fly thereafter to the right. This 'nan-

euver wuddrag the plane's cable across the blloon's

0)) Paravans, drone, or homing device could be flown~ para-

lell to the pickup kireraft supporting a line horizontally
between them, whichwould intersect the balloon_ eupport-

ed cable.
CONFIDE NTIL
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North American Instruments Idea #7 (Cont'd)

Descriptiom (Cont'd) (c) The aircraft could pay out line by trailing a drag chute

salt passed the balloon aupported cable and then quirty.1 turn, inorder to drag the cable across the balloon cable.

Adazitzgem (a) Aladvantaes of"Skyhook" type systems

F .1b) Increased capability of reatricted vision operation
(c) Less hazard to aircraft

Disadvantages: (a) More complex than fork or boom. systems

(b) Poasibility of attacbment by dr&ag one cable across an-

other is unested

(c) Vertical rise of this tjpe of picimp may be somewhat less

steep than that of the 'Skyhook" sAn fork technique

II CONFIDENTIAL
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APPENDIX II
(Cont'd)

North American Instrumeuts Idea #8

N

Class of ula Exteason

Related Systems: AAZ Proposal #13, Fulton "Skyhook", and Nai Idea #2

DeaelptiUot Ahorizontalboommightbe uased to oataict the anchored "Wkmk"

". type systems, pay out enough lin to us as radium for tuln, aind

allow the aircraft to the be spiraled upwatrd in such a fashion as

i to onJly very little g lead to subject and give very ne~r vertical

rise. The schemes previfw~ly described in K&I Udlm #l could also

be used to esqpte the anchored cable.

Advatages (L) 8mal I V1oad applied t,) subject

I O~t _ -c

s(e. Possibility of Irnticted vision use

bl:odvantsges: (a) Balloon may nt remain stationery s center for circling 3ir-

cruftiaisubect may be jerked off ground on first contact tin-

less staked in

(b) More coopllcatedthan standard "Syhook" fork type of pickup

' i'(CONFIDE."'IAL
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(Cont'd)

North Anirican luatruments idea #9

Class of1 Uim tennion

Related Systems: AAE Prop~osals #6 and NAi idea #1

Description- A drone with lin~e attached couldi be used to fly ahe.A of the pick-

I up aircraft. land or crash, stake itself to the ground, and allow

Ia few seconds for the subject to get inocatItaeL or haNess

time for subject. to enter the required equipment wvhi oh he lMu.

avial in A Propoase.I

Advautages (a) Incr-easd oppertunhty to make contact

(b) No equipment required for subject

Disadvantages: (a) Lrnng Hue

(b) Large cleared vtea required

(c) Very siort duration of ripportundty to make couiazt

(d) High g loading on subject

.1 (e) Restricted visibility operation difficuL.
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(Contd)

Nlorth Am~erican InAtruments Idea #10

r)

7-7-/77 '777 7 7 7 7

Class o MAW Menslon

HDescription: aaiepoe icatofiiu upe.ycudb

attached to th mother craft by a rather ln ieI re

to allow manerfenbiity for search nd acuae rpluce-

merit of pickup Sear. Le adia migft be accompolished by

conventional procedhre or by other mains suck as parachute,

etc. Take-f would be' of the Fulton or A&Z "Long LiazC"

Oyp or by towing off the amal I aircraft.

AAvautageftm Applical ue wL~are low dloud lAyer, etc. cista.

@b) No equipment for subject

(c) Humanguidmnce systemallowa judgment, I&iecatlon,

etc.
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(Cou±'dD

North American Intrtments Idea #10 (Cont'd)

Advanfsgea (Cozt-d) (d) Pilot in parasite aircraft cam asist'subject If iured

(e) Xother aircraft not subjected to risk of low altitude ap-

eration

Q)Complex systen

:: Lndr s:chme will require developmeut

(4) Risks anotber life in addition to that of the subject

* (e) Not suitable for operation in all conditious of poor via-
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APPEVX 11
(COnVd.4

North Americau Instrume-ats Idea #1i

1'1 RelatedSystems: ALE 19 ansdard pickup systam. sil XAm Proipaaa #1

DeacwApt-or A s z m involving a single uircraft towirg a homing device

at tLL --tu of a relatively long cable wamld cimble the very

-j accmar~guidance of cable through the subject's pickvp gaar

andimwtre engagement. Huming =Wd guidance system, &ut!

as rsa r, iniva-red, etc. . could be utilized from exteting

haoib% missiles.

Advaaiagee (a) Pwr visibility open .LLou possible

4b) BwL&-d to aircraft minimized

(d) Dev 7:-pmentof koming head probably amounts to adapt-

Disavantgs domLing device is bazard to subject

(b) Riol 11g, 1,ading or. subject

(c) Large cleared area involved

1,4, Requi~res ter-t an some gmr frtesbet
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* (Cout'd)

North Amsrlcai Inatrunients: Idea #12

/ /

Extensia: dontWdvccaalofpdut hrscud be used

which ;he aircraft describes at relatively low altitude. Pic-k-

up could be accomplished by spiraling upward.

Advantagew (a) Avery short vertical. line could be used tus alowtugvery

low ailide operatiau and nm intg the total line length

Iwithout the daag.'r of sweeping Ltabides on the ground.

(b) Low "g-: loading applied to gubject

(c) Perkaps amenable to restricted visibility operaticon

Dia. dmtagea, (a) A device capsb~e of producing and directing the required

.1 thrust would require development

kb@) imited opportuinity for engagement since thrust produc-

ion probably of short duration
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(Coutd)

North AmericiA Instrwmts Idea. #13

Tage JTarget

ClassaofIdeau Extenaion.

Rlated systnL - AAX Stanard technique, AA.E Propoals *7 and 13, Fultou

L f "kyhook", XAI Proposals I and 2, NA! Ideas 410 ad 11.

Description: A homzing device covid be towed on aL relatively long line be-

texth aircraft to intersect a "%hook" which involves two

balloons with a spreader and target beneatX~ This system

would give a large target area both horlxontally Lad verti-

caily and would be particularly adaptable to conditions of

poor visibility and ob~trtteted terrain. Fairly good vertical

rise for suject should also resut. An alternate "&yhoak'-

could uitiize a V shape cable supported at the cwater by

balloon and anchored a. both en-d on the ground.

COhEMfENTIAL
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APPENDIX 11
(Cost.d)

North Amoricas Isstmeta idea #ia (Cont'df)

got Adnagea: (a) Restricted visibility possibilities are good

(b) Hazard to aircraft and subjoct milxz-ed

(c) Vertical rise poesibtiiten are good

Disadvaitaget (a) SomewMatcompicated eyntem for both subject and air-

craft .

Ab) lDrpag assembled rig Is difficult
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North American lastrumeuts ime SE#14fS'd fO

Nascriptiot A plane and drone with rope nrtxeted bet, en could tin le at

low altitude Amot a short "fthock" typ r. ; to allowy .;tatsr

duratinof operwmalty t engag and would daUnLxe .,.oible

I lesgths required for continuous coutazct. V abing 47 aI for

pickup.

Advantagea: M4Dfficulty of control of altitude of end 'cable .t esc rited

Impovd ppotuit toeuag "Syhocable "Icr

Dlaadvautaguac (a) The system Is not ameable to poor vial :Lt1ty ~ 5111

(9) Conipleitity
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