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Asaigmment calls for development of & methed by which
TN-PLIGHT-PICK~UP of men and materisls “cin be acoomplished
with high-performance aireraft. ° LA £

(ne such method is the SEYHOOK YEGHMIQUE which works as -

followst

1.

2.

S

4.

5.

Balloen (or other lifting device) supporta
top end of a line tely S00 feet
above ground.

Load is attached to bottom of line.

Alroraft intercepts near top of line with .
yoke® mounted on ncse,

Load rises slmost vertically, gradually
alters to horizontel trevsl.

Load is winched into aireraft.

TR 2
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PURFOSE OF REPORT

This Report deals with tests conducted to
prove feasibility of this techniqus.

Three separate test programs have been
successfully oonducted to datss

l. Initial tests with Contractor-cwned
_ and operated very small aircraft and
1ight loads to prcve basie theory.
2. "Jafety tests™ with somewhat larger
Contractor-owned and operated aircraft,
eavier loads and higher spesds to
tudy motions of piaked uvp load and
top end of line to determine if eny
danger to siroraft might exist when
4 condacting teats with large, higher
speed operational equipment.

3. Preliminary large-scale feasibility
tests sonducted at NAAS El Centro,
Celifornia, with full scale XNavy
owned and operated equipment and
heavy loads.
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RESULTS

All three of these programs have been
S successfully conducted, the final one
: achieving the following standard of
results:

# Alrecraft: Pay

# Intercept speed: 125 knots

% Loads picked up: up to and ineluding i
300 pounds.

# Average G's imposed on loads 7,54
(Minimum 5, meximum 10,2).

# Duration of maximum G's: & seoond.

* Minimum altitude of picke-up aireraft
need never be below 400 feot.

% Piok-up path cf load would clear 100 ft.
high obstecle less than 100 feet away.

# No |roblem encountered intorcepting the
1ift-1line with large, operational tyve
aircraft.

e ol =

In all more than 50 successful pick-ups were
accomplished dwring all three phsses of testing.




OPERATIONAL PHOTO SEQUENCE

Aocompanying pictures were taken during operational

feasibility testing at NAAS El Centro, illustrate a
typic&l pi@k“up operation 9000000000000 000c000s0everPLO0c0Te
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APPROACH

(500 foot altitude)




INTERCEPT

(125 knots)




"LOAD AWAY"

(300 pounds)
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HAUL IN

(1} minutes)
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RETURNIKG TO BASE

(Up to 2,000 miles)




TYPICAL PICK-UP FATH OF LOAD

4
v

Acoompanying typical curve is taken direotly from

motion picture film recording path of 200 pound

losd picked up with 500 foot 1lift-line at aircraft

lpOQd Of 120 MNCUB ccovceccvocscrenccencacrovrosceescasesoces
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COMPARATIVE "G" LOADS, FPIOK~UP vs PARACHUTE

-

Pull scale piok~ups produced ®*G" lcads ranging from
5.0 to 10,2 G's (most of them were appreximately 7.5)
with maximm duration of less than § second.

These are well within the physical loads which a
human can withstand.

This 1s graphically demonstrated by accompanying
direct comparison of SKYHOOK piok-up load curve and
those of several typlcal parachute JURPS .cceveecccecccsccces
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The SKYHOOK technique has proven that it can
be used for full-scalo pick-up work with
opsrational type alroraft.

4

This technique has demonstrated the imporcant
advantages that it ocan :

1. Perform reliably
2. Bs carried out swiftly

3. Be acoomplished with only one aircraft
(large or small)

4, Does not require much equipment or
training.
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RECOMMENDATION

For operational service, pick-up equipment sbould be '. -
in KIT FORM 80 that where desirable cperation can
be controlled from the resuus aireraft. (Party being
ploked up would have only to proceed to bottom of
lift-line and get into harness or bag.) -

There would also be.cases, howsver, where Jcont!‘oi of
the equipment from below would be preferabls (such s
on shipboard). , K

Accompanying skatches indicate form in which such
KITS are conceived and can be operated under various -
typﬁa Of Oonditionl ©00000000000000000000000QqF0ed00n0s0s00 e

RECOMMENDATION continued
on age 23.
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FReLUMNARY EXPERIMENTS I RELEASE OF

FULLYYINHATED BALLOONS FROM IN-FLI\GHT
AIRCRAFT (125 KNOTS)HAVE BEEN REPEAT-
EDLY SUCLESSFUL TURQERY PROVING TUES
FEASIBILITY OF TLIS PROPOSAL .

BECAUSE ITS MASS 1S 50 SMALL, BALLOON
STANDS STILL \N AR VIRTUALLY INSTAN -
TANEOUSLY UPON RELBASE,THUS AVOIDING
SUBJECTION TO STRONG AR RORCES.

INERTIA OF LIET-LING 1 ALSO NEGLIG IBLE

EXCEPT AT BOTIOM WHERE MARNESS (OR

BAG)IS ATACLED. THIS 1S ELIMINATEE
Y USE OF SMALL PILOT-PARACHUTR

WHICH SWINGS INTO ACTION 4% SOON AS | . . ¥ -
BALLOON 1S RELEASED FRom AR(RAFT -1, | e

wort v PoL) No, 176 (51,

B A .

wrons img HIGH PERFORMANCE AR(RAFT v
TOTALLY AIR- OPERATE

oare 15 AFEUL 1B paar 19.

-

D KT fomr ug

® LoAbinag KIT(S).

C-UP, ZkYHonK

g€ Wy

TYPE-A KIT.

e
S T

EME QUIGCEST FORM OF PICKUP IS ESSE NTIAL.

TRRT T A e,

%

VRSN

®

STREAMING LIFT- LINE ;_...

o

=

e Branae

r on

'i"’ Ll S My @“.’5‘. '..."'. - et 398
LS ENL R O gl e e B
- - S - A S - - bt ittt ot r

& STREAMING BALLoON N

(BSTIMATEDY WRIGNT! Do LAS,
R 5 ; i _TANER.
2 ! 9 o TR
— g ’ t ey
9 9/ - ; ' ‘ H . '
"’g lJ') ? j . ., ; .
1 i ‘ } )
' i
1
/s 2 t }
- , !
= o % Sl o~ Py . i
! " ) .--c'.‘ 4 7 e 5 “‘. ( "t L, oo
l L e Y t * BRI & ‘
PRCSTRAPP R % Poity9 S oc} NN Y ’ . } : Ay 9 2
’ e o RE L, ]

@ RELEASING BALLOON FRom

® SMALL PARACHUTE AR SOR M-S

FT-LINE DRSCENDIN

G .

CONTAINER | ($t¢ Agovg noTw)

'Y
P o
m,‘ e - "
{
4 ’
e N e / ‘\ B
PN S
. oree
3 4 . i 3 T v
? §
;
i
i
!
{
1
i
! .
7
3 j
'{Sr'“'” ’ \
{ (SR » "
5' ‘-"}:’ﬁh T s A . b R 5 g e
Rl g . - 11 T, P e
Sl . — s sy s ;' i - ;
3 ol . ! Qe s o e O s i it T i sl
e ; g b1 ) %
cn) . e W < Tgheis .‘:,.EZ{MA‘"’*WM‘R' et e g 4

@EVTING INTO &Ac;o.

®

NERTIA OF BABRNIESS -

HarneSS), @) Pacing ~up

|
«,

\*‘

if\ :

® naLLine

IN

 (oNTANRR PuLLEl Ty AIRCRAFT) .

MRS s A E If:‘ B :'.
o

B ALCEE A Tne i

. -

i
¢
.
. i h
) 4
§
!
{
&
2 ?
_—
e WAL ah v O Vﬂ‘\
e Attt o atbie B e A e
for v ¥ s oV EREIEL T I"?”‘Tﬁ'rru r’df WP
i P i T~ e
it S PR NPy ST NSNS 1 S SRR o]

@ RETURNING TO BASE .
(WITH k.1 EQUIPMENT)

ke _.‘«?h. R

- 'r‘m 12




- eee

. ’ { '
R WZG(00) o 15 APRIL 1955 o 20
rosERT £, sweon e DI)NoNRNZG(00)- ot 15 APRILIFES e 20, TYPE-B KT
NEWTOWN, | meoar nne HIGH-PERFORBMANCE AR (RAFT Pick- UP Sy Hook, T
CONNECTICUT. - S m e T
AIR SUPPLIED KIT ror Usk WHERE TIME PERmITS OR KIT MAY BE STORED FOR LATER USE

Equrment For This WIT 19 ESSRNTIALLY
REFINMBNTYT OF UNU USED DURING THE

OPERATIONAL FRASIBILITY TBSTS .

COMPLETE IT WILL.CONTAN BALLOONS,|
HELIUM CYLINDERS, CONTROL VALVE ANE
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STREAMS AFT £RB0OM BOTH
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RECGMMENDATION oontinusd.

Development of operational equipment in final
form is largely a matter of refining the test

units which have proven their abjlity to work
but can now be brought into better relative
proportion as a result of the test experience
gained.

The form of the abcve-outlined KITS, along
with standardized hardware (yoke, winch, etc.)
for use in the airoraft, should be established
and tested.

Tests should inolude large number cf dummy
plck~ups and simulation of all possible
operational situations before personnel
plck=-ups are acoomplished.

esrot Ne. B (I) Nonr.1126(Q0)., oaeld April,1956.race 23,
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TEST LOCATION AND CONDITIONS, GENERAL

AIRCRAPT AND AIRBORNE EQUIPMENT
Aircr‘ft L ] L] [ ] * L ] * L] L[] [ 2 L [ ] [ ) L]
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SECTION IV

Tris Section consists of & lémm Xodaohrome motion
picture film taken during Operational Feasibility
Tests at NAAS Kl Centro, Cslifornia.

Running time is approximately 30 minutes.

Matsrial illustrated includes the following:
I. A typlcal SKYﬁOOK plok=-up operztion.
2. Yoke inst;llation on P2V.

3. Wineh, crook, snatch-block, clamp-knot,
auxiliary winch.

4, Loads and fittings
(Sand bags, dummies, Ex-liae tensiometer,
' Brinnel blogks).

5. Lines, markers, knots
(Tower testing, buffers vs windshield).

6. Balloons and gas

7. Pilotage
(Yoke camera, visibility, vertiocal ana
horizontal latitude of intercept).

8. Photograpnic equipment
9. Paths of picked-up loads




