UNCLASSIFIED

AD NUMBER

ADB023254

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
only; Test and Evaluation; JUL 1975. O her
requests shall be referred to Arny Nati ck

Devel opnent Center, NMA 01760.

AUTHORITY
NATICK Itr 21 Aug 1978

THISPAGE ISUNCLASSIFIED




THIS REPORT HAS BEEN DELIMITED
AND CLEARED POR PUBLIC MELEASE
WwoER Dob DIRECTIVE 520020 AN
NO RESTRICTIONS ARE TAPORED UMGR
178 USE AND DISCLOSURE,

DISTRIDUTION STATEMENT A

APPROVED POR PUBLIC RELSASE;
DISTRIBUTION UNLIMITED,



AFFTC.TR.75.22

Feasibility Investigation
of a Two-Stage,
Platform-Mounted Airdrop System

- g e &
.3 R L ey :
Ve A T e vt e A R e S e

g
s
g

R e I, T P R W W L T T, Al p—— R N e —

i

JULY 1975

“ v

"v-vgH
__l

NEE
JPL S

-

DISTRIBUTION LIMITED TO U.S. GOVERNMENT AGENCIES ONLY ‘3
(TEST AND EVALUATION], JULY 1975. OTHER REQUESTS FOR /
THIS DOCUMENT MUST BE REFERRED TO U.S. ARMY
NATICK DEVELOPMENT CENTER (ANXNM-UE),
NATICK, MASS 01760
CONTROLLING OFFICE: U.S. ARMY
NATICK DEVELOPMENT CENTER, (ANXNM-UE)

S i e

R

s

1

Fantlapma? b 1)
AIR FORCE FLIGHT TEST CENTER | D
EDWARDS AIR FORCE BASE, CALIFORNIA
AIR FORCE SYSTEMS COMMAND
UNITED STATES AIR FORCE

&F




This technical report was submitted under Job Order Mumber 921C40
by the Deputy Commander for Operations of the Air Force Flight Test
Center, RBdwards AFPB, California 93523,

Foreign announcement and dissemination by the Defense Documentation
Center ars not authorized because of technology restrictions of the U.S.
Export Control Acts as implemented by AFR 400-10.

Prepared by: This report has been reviewed
and approved for publicatiom:

JOHM KRIZAUSKAS, Capt, USAF AMES V.’“de

Project Engineer “ Colonel, USAF
Deputy Commander for Operations

Brigadier General, USAF
Commander

Qualified requesters may cbtain copies of this report from the Defense
Documentation Center, Cameron Station, Alexandria, Virginia 22314. De~
‘partment of Defense contractors must be established for DDC Services,
or have "need to knw" certified by cognizant military agency of their
project or contract.

DDC release to NTIS is not authorized.

When U.S. Government drawings, specifications, or other data are used
for any purpose other than a definitely related government procurement
operation, the government thereby incurs no responsibility nor any obli-
gation vhatsoever; and the fact that the government may have formulated,
furnished, or in any way supplied the said drawings, specifications, or
any other data is wot to be regarded by implication or otherwise, as in
any manner licensing the holder or any other person or corporation or
conveying any rights or permission to manufacture, use, or sell any
patented invention that may in any way be related thereto.

Do not return this copy; retain or destroy.



FIED
SECURITY CLASMPICATION OF THIS PAGE (When Dete Entered)

REPORT DOCUMENTATION PAGE L Lo L A
ORY NU 2. GOVY ACCESSION NOJ] 3. RECIBIENT'S CATA' AP NUMBER
AFPIC-TR-75-22
4. TITLE (and Subtitle) S. TYPE OF REPORT & PERIOD COVERED
Feasibility Investigation of a Two-Stage, H,hhrl o ol
Platform-Mounted Airdrop System 6. PERFORMING ORG. REPORYT NUMBER
7. AUTHOR(s) 6. CONTRACY OR GRANT NUMBER(2)

John Krizsuskas, Captain, USAF

9. PERFORMING ORGANIZATION NAME AND ADDRESS 8. PROGRAM ELEMENT. PROJECT, TASK
6511th Test Squadron (Parachute) i ey
Naval Afir PFacilicy DOD Program Element
El Centro, CA 92243 Code 921C

11. CONTROLLING OFFICE NAME AND ADORESS 12. REPORT DATE
U.S. Army Natick Development Center July 1975
(ANXHM-UE) 13. NUMBER OF PAGES
Natick, Mass. 01760 30

TT. MONITORING AGENCY NAME & ADDRESS(/] diiforent irom Contreliing Office) | 18. SECURITY CLASS. (of this report)

. DE kll‘l'lCAﬂO“ DOWNGRADING
SCHEDULE
6. DISTRIBUTION STATEMENT (of shis Ropert)

Distribution limited to U.S. Government agencies only
(Test and Evaluation), July 1975. Other requests for
this document must be referred to U.S. Army
Natick Development Center (ANXHM-UE)

17. DISTRIBUTION STATEMENT (of the sboiract entered in Blesk 20, il dilierent from Repeort)

18. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue en reveras side Il necescary and identify by Bleck number)

Extraction parachute systems Stabilization parachute systems
Force transfer systems Two-stage, platform-mounted airdrop
HALO airdrop load system

Open link safety clevis
Recovery parachute systeus
20. ABSTRACY (Continue on reveree side If necoseary and identify by Mech number)

This report presents the results of a test program conducted to inves-
tigate the feasibility of a two-stage, platform-mounted airdrop system.
Nineteen platform airdrop tests were conducted from C-130 aircraft. Tests
vere conducted at an indicated airspeed of 130 or 150 knots. Tests were
initiated at mean sea level (MSL) altitudes ranging from 8,060 to 10,620
feet. The extracted weight of the loads ranged from 2700 to 15,200 pounds.
Displacements, velocities, event times, and photographic coverage vere

DD ,on'7s W73  toimion oF 1 wov 6813 omsoLETE UNCLASSIFIED
. SECURITY CLASBIFICATION OF THIS PAGE (When Dara Entered)




UNCLASSIFIED
SECURITY CLASSIFICATION OF THIS PAGE(Wien Dete Bntersd)

(Block #20, comtinued)

obtained on all tests. Selected forces on components in the test system
vers msasured on all but one test. The most significant problem en-
countered during this program vas test load oscillation during firet
stage descent. Recommendations are made on methods employed to reduce
test load cecillation.

UNCLASSIFIED
SECURITY CLASHPICATION OF THIS PAGE(When Date Entersd)




ke el

o

<

l ollaial b ablclal b dllie o

« RPN 2,4 DA AT PR T Y

PREFACE

The testing reported herein was requested by
U.S. Army Natick Development Center, Airdrop
Engineering Laboratory, Natick, Massachusetts in
a letter dated 15 March 1974. This test program
was authorized by Air Force Flight Test Center
(APFIC) Project Directive No. 74-98A and docu-
mented as Job Order Number 921C40. Testing began
29 July 1974 and was completed on 23 April 1975.
This report constitutes closing action on this
program.
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INTRODUCTION

BACKGROUND

Experience in Southeast Asia has shown that
the standard low altitude method of airdrop ex-
poses the drop aircraft to excessive hazards from
enemy ground fire. As a solution to these aerial
delivery hazards, the capability to drop loads
at high altitude without compromising accuracy
of delivery at ground level is being developed.
One of the methods under investigation is the
two-stage system of dropping aerial delivery
loads. The two-stage system allows aircraft to
deliver loads from the relative safety of higher
altitudes. The load descends from the higher
altitudes utilizing a small stabilization para-
chute. The high rate of descent, during the ini-
tial stage, reduces drift. Once the load has
reached a lower altitude, the recovery para-
chute(s) (second stage) is deployed to provide a
low rate of descent for safe load recovery. This
technique was initially developed using A-22 con-
tainer loads. This program extends the concept
to larger platform-mounted airdrop loads.

PURPOSE

The purpose of this test program was to in-
vestigate the feasibility of a two-stage airdrop
The specific

system for platform-mounted loads.
objectives were:

1. To collect data on the behavior and per-
formance of the platform and parachutes
during two-stage airdrop. These data
were to be collected on a range of load
weights using various stabilization para-
chutes.

N

To determine and define any problems
which may occur in this type of airdrop,
particularly those associated with the
high speed descent and the deployment and
opening of the recovery parachutes.

3. To develop and apply control methods,
items, and rigging techniques to overcome
any problems found with this system.

SCOPE

Nineteen platform airdrop tests were conducted
from C-130 aircraft. Tests were conducted at an
indicated airspeed of 130 or 150 knots. Tests
were initiated at mean sea level (MSL) altitudes
ranging from 8,060 to 10,620 feet. The extracted
weight of the loads ranged from 2700 to 15,200
pounds. Displacements, velocities, event times,
and photographic coverage were obtained on all
tests. Selected forces on components in the test
system were measured on all but one test.

TEST ITEM

The test item was a high altitude, two-stage,
platform-mounted airdrop system (Figures 1 and 2).

Figure 1. Two-Stage. Platform-Mounted, Single Recovery Parachute Airdrop System.



Figure 2. Two-Stage, Platform-Mounted, Multiple Recovery Parachute Airdrop System.

Two test item configurations were tested. A
detailed component listing and rigging schematic
for each test item configuration are presented

in Appendix A. The major components of this sys-
tem were an extraction/stabilization parachute,
one or three recovery parachutes, and associated
textile and hardware items. A description of

the components and their functions follows.

EXTRACTION/STABILIZATION PARACHUTE SUBSYSTEM
Description

The extraction/stabilization parachute sub-
system consisted of either a 15-, 22-, or 28-
foot nominal diameter (Dy) ringslot (RS) para-
chute; an extraction/stabilization parachute de-
ployment bag; either a 148-, 260-, 294- or 432-
inch reefing line; and a 60-foot extraction line
of either 2- or 8-ply Type X nylon webbing and
associated connecting webbing and hardware.

The 148- and 260-inch reefing lines were local-
ly fabricated in accordance with Air Force T.O,
13C5-2-1. Installed lengths were 144 and 256
inches respectively. The 294- and 432-inch
reefing lines were locally fabricated in accor-
dance with 6511th Test Squadron Drawing No.
62D4368 with the following exceptions:

1. The reefing lines were fabricated from
4000-pound breaking strength tubular
nylon webbing (FSN 8305-082-5753). On
the 294-inch line, there were 28 loops
10-1/2 inches apart. On the 432-inch
line, there were 36 loops 12 inches
apart.

(V]

The ends of the reefing lines were fab-
ricated so that a l-inch connector link
(P/N 101735) could be used to connect
the ends of each line together.

Function

Following deployment and inflation of the
extraction/stabilization parachute, the load
was extracted from the aircraft. The load was
stabilized by the extraction/stabilization par-
achute during initial descent for either 30 or
40 seconds. At force transfer, the extraction/
stabilization parachute was released from the
load, thus deploying the second stage recovery
parachute(s).



RECOVERY PARACHUTE SUBSYSTEM

Description

The recovery parachute subsystem consisted
of either one or three 100-foot Dy G-11A recov-
ery parachutes, each modificd by the addition of
a 95-foot vent pulldown line; either one or
three G-11A deployrent bags; either a 20-, 30-,
or 40-foot reefing line with either 2- or &4-
second time delay cutters; either one 20-foot
or tnree 40-foot 6-ply Type X nylon riser exten-
sions, either a 2- or 8-ply Type XXVI nylon web-
bing deployment line; either 2 or 4 release
knives; parachute restraint ties of efther 1-
inch wide 4000- or 6000-pound nylon webbing; an
open-link safety clevis (go-no-go); and associ-
ated connecting webbing and hardware.

Function

During extraction of the load from the air-
craft, the open link safety clevis was closed
by a static line in the aircraft. Upon trans-
fer of the extraction/stabilization parachute
force, the parachute restraint ties were cut by
the release knives which were activated by the
deployment line. The G-11A parachute(s) was
then deployed by the extraction/stabilization
parachute. As the parachute skirt was deployed
from the deployment bag, the time-delay reefing
line cutters were armed. The recovery para-
chute(s) was initially deployed in the reefed
condition. After the reefing line was cut (2
or 4 seconds), the recovery parachute(s) infla-
ted to a full open condition.

TEST SUPPORT EQUIPMENT
AIRCRAFT
C-130 aircraft equipped with either A/A 32H-4

or A/A 32H-4A Aerial Unloading Kits were used as
the drop aircraft on all tests.

TEST LOADS

Load-Bearing Platforms

U.S. Army, Type II modular platforms assem-
bled from two side rails with indents and two
or three panels were used on all tests. These
platforms when assembled were 8 or 12 feet long
and 9 feet wide.

Weight-Test Platforms

Weight-test platforms were used as test
loads on all tests, These platforms were either
8 or 12 feet long. Platform weight and center
of gravity was adjusted using 250- or 500-pound
steel ballast blocks.

Paper Honeycomb Material

Layers of paper honeycomb material were used
between the weight-test and load-bearing plat-

forms for energy dissipation at ground impact.
The paper honeycomb was also used to construct
the silhouette required to give the desired pro-
jected frontal area of the test load.

Platform Restraint Straps and Devices

Standard tiedown straps, chains, and tension-
ing devices were used to restrain the weight-test
platforms to the load-bearing platforms. Suf-
ficient tiedowns were used to provide a minimum
restraint of 4 g's forward and 2 g's {n the ver-
tical, lateral, and aft directions.

Load Suspension Slings

Suspension slings were used to suspend the
weight-test platform from the recovery parachute
subsystem. The slings were made in either one
or two pleces. The one-plece slings were 10
feet long and the two-pilece slings were composed
of a 3-foot length and either a 6-foot 6-inch,
10-foot, or 12-foot length. The two pieces were
connected by either a G-1ll clevis or a strain
link with connector plates. All slings were
covered with salvaged 2-1/2-inch or 6-inch fire
hose.

Force Transfer Device

A force transfer device was used to release
the extraction/stabilization parachute from the
load. The force transfer device was either a
35K force transfer device (Figure 3) or a guil-
lotine knife system (Figure 4). Both items were
modified to be activated by a CBS cutter which
cut a shear web.

A CBS cutter manufactured by Teledyne Aero-
space Systems, Inc. was used to initiate the
force transfer device. The CBS cutter used was
a time-delayed, confined ballistic cutter. The
time delays selected for use were 30 and 40 sec-
onds. The CBS cutter was armed by an arming
lanyard connected to a D-ring on the floor of the
aircraft. After a pre-set time delay, a shear
web was cut allowing activation of the force
transfer device.

LOADING EQUIPMENT
Fork Lift

A 10,000-pound-capacity fork 1lift was used
to transport test loads from the rigging area
to the aircraft and to place the loads aboard
the aircraft. The fork lift was also used to
load ballast weights into the weight-test plat-
forms.

Afrcraft Loading and Unloading Truck

An A/S32H-5 aircraft loading truck (commonly
referred to as a 25K loader) was used to trans-
port test loads from the rigging area to the
alrcraft and to place the loads aboard the air-
craft.

7
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Figure 4. Guillotine Knife System Force Transfer Device.
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Crane

A 65-ton-capacity truck-mounted crane was
used to position test loads on the aircraft
loading and unloading truck. The crane was
also used to unload test loads from the recov-
ery vehicles after drop.

DATA ACQUISITION
TEST DATA

Test data were acquired using electronic
and optical methods and were recorded on 100 Hz
binary coded time bases.

2ERO TIME

Zero time was determined by either a UNF
signal, which was transmitted from the aircraft
as the CBS cutter activatign lanyards were
pulled, or by visual observation of the load as
it cleared the aircraft ramp.

SPACE POSITIONING

Space positioning data were acquired on all
tests. Cinetheodolites were used to determine
positions in space of the test loads. From this
space positioning data, altitude and velocity
vere computed and elapsed time tabulations were
printed.

TELEMETRIC EQUIPMENT

Telemetric equipment was used to obtain
forces and event times., Sensors mounted on the
test item fed data to transmitters mounted on
the load. The transmitted signals were received
at a ground-based receiving station near the
drop zone. Signals were .ecorded on magnetic
tape for subsequent playback and printout on
oscillograms. The oscillograms were annotated
with the values of various parameters at signi-
ficant times, using calibration signals received
just prior to the initiation of a test.

PHOTOGRAPHIC COVERAGE

Air-to-air, ground-to-air, and onboard mo-
tion picture coverage was obtained using 16mm
and 35mm photographic equipment. The film was
exposed at speeds ranging from 24 to 200 frames
per second. Common binary coded timing marks
on cinetheodolite or ground-to-air motion pic-
ture film were used to determine event times.
Air-to-air coverage was obtained on five tests
using a T-28 aircraft.

On selected tests, ground-to-air 70mm se-
quence still photographs were obtained. The
motion picture coverage and sequence still pho-
tographs were used in making qualitative analy-
sep of system performance. Rigging still photo
graphs were alsc obtained.

TEST CONDITIONS AND PROCEDURES

TEST CONDITIONS

Single recovery parachute system test load
gross weights ranged from 2,700 to 7,870 pounds.
These tests were conducted from C~130 aircraft
flying at 150 KIAS and at mean sea level alti-
tudes ranging from 8,610 to 10,620 feet.

Multiple recovery parachute system teat load
gross weights ranged from 4,760 to 15,200 pounds.
These tests were conducted from C-130 aircraft
flying at 130 or 150 KIAS and at mean sea level
altitudes ranging from 8,060 to 10,280 feet.

PARACHUTE PACKING PROCEDURES
Extraction/Stabilization Parachutes

The extraction/stahbilization parachutes were
packed as follows:

15-foot D, RS Parachutes. U.S. Army TM 10-1670-
203-23/U.S. Air Force TQ 13C5-2-22 was used to
pack the 15-foot D, RS parachute,

22-foot Dg RS Parachutes. U.S. Army T™M 10-1670-
204-25/U.S. Alr Force TO 13C5-13-1 was used to
pack the 22-foot Dy RS parachute with one addi-
tion. The reefing line was attached after lay-
ing out the canopy and just prior to airing and
folding. All other packing procedures remained
unchanged.

28-foot D, RS Parachutes. U.S. Army draft TM
AX-SPO-0029, dated October 1972, was used to
pack the 28-foot D, RS extraction parachutes.
Whe': packing the 28-foot D, parachute with the
432-inch-long reefing line, the procedures out-
lined in the above draft TM were used with one
addition. The reefing line was attached after
laying out the canopy and just prior to airing
and folding. All other packing procedures re-
mained urchanged.

Recovery Parachutes

The G-11A cargo recovery parachutes with
95-foot-long centerlines and either 20-, 30-, or
40-foot-long reefing lines were packed in accor-
dance with U.S. Army TM 10-1670-215-23/U.S. Air
Force TO 13C5-6-2 with the following additions:

1. The centerline was attached to the can-
opy apex with a clevis after serving
the apex. The clevis was then wrapped
using cloth tape to protect the canopy.

2, The canopy aper was pulled down and the
centerline attached to the suspension
riser confluence clevis prior to making
the canopy assembly ties. All other
packing procedures remained unchanged.
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EXTRACTION FORCE TRANSFER DEVICE RIGGING
PROCEDURES

35K Extraction Force Transfer Device

U.S. Army FM 10-500/U.S. Air Force TO 13C7-
1-5 was used to rig the 35K device with the fol-
lowing exception: The cover plate on the actu-
ator was removed and the actuator rotating arm
was tied in the cocked position with 1000-pound
BS tubular nylon webbing. The webbing was
passed around the actuator spring cylinder and
through two CBS cutters. The CBS cutters were
tied to the platform side rail with 1000-pound
BS tubular nylon webbing.

Guillotine Knife System

The guillotine knife system was permanently
mounted in the aft end of the weight-test plat-
form. A 2- or 4~ply, Type XXVI nylon cutter
web was placed around the spool (anvil) and at-
tached at two points to a 4-point clevis in the
extraction system. The guillotine knife was re-
strained in the cocked position by a shear web
which was run through two CBS cutters. The CBS
cutters were attached to a loop of 4000-pound
BS tubular nylon webbing tied around the ballast
restraint pipes in the weight-test platform.

LOADING PROCEDURES

All loads were loaded aboard the aircraft
in accordance with procedures described in U.S.
Air Force TO 1C-130A-9,

PREFLIGHT PROCEDURES

After the load was placed on board the air-
craft, the CBS cutter initiating lanyards were
tied to a D-ring on the floor of the aircraft
and the open link safety clevis initiating lan-
yard was connected to the static line.

INFLIGHT PROCEDURES

Inflight procedures for airdropping plat-
form-mounted loads were as specified in 6511lth
Test Squadron Checklist LCL-C130-6511-1Cl1-3, Ser-
ies I (Go-No-Go Equipped Extraction System). At
three minutes prior to drop, the safety pins on
the CBS cutters were removed. At zero time, the
extraction parachute was deployed from the air-
craft pendulum release system.

POST TEST PROCEDURES

After each test the test system was inspec-
ted for damage.

1

TEST RESULTS

Test results are presented in Tables 1 and
2. A narrative of individual test results and
test item development 1s contained in Appendix
R.

On one test, the force transfer device mal-
functioned and the recovery parachute was not
deployed.

During first-stage descent, most loads ten-
ded to oscillate about the pitch axis. This oc-
cillation would increase as the vertical speed
increased, and would decrease as the load cen-
ter-of-gravity was moved forward. (R1] Forward is
the direction of load movement through the air.
When the extraction/stabilization parachute at-
tachment point was located at the aft extremity
of the load, load oscillation was also reduced.
{R2] oOscillation about the yaw axis also oc-
curred, but it was not as common or as severe as
oscillation about the pitch axis. Potentially
damaging contact was observed between the slings
and the load whenever the load rotated to an
inverted or sideways attitude immediately fol-
lowing force transfer. The fire hose padding
protected the suspension slings from this dam-
age., Contact between the three recovery para-
chutes while in the reefed condition was ob-
served when the 40-foot reefing line was used.
Adequate separation between the parachutes was
observed on the drop in which a 30-foot reefing
line was used. On three tests, the recovery para-
chutes equipped with 40-foot reefing lines in-
curred extensive damape during deployment and
opening. |R3)

CONCLUSIONS AND
RECOMMENDATIONS

The most significant problem encountered
during this program was test load oscillation
during first stage descent. The degree of oscil-
lation was dependent upon the longitudinal posi-
tion of the center-of-gravityv, the vertical
speed, and the position of the extraction stabil-
ization parachute attachment point on the load.

1. This test sustem should onfy be used on
Loads with f{cruwand-Lecated contens of
gravity {fomvand beding the dinectsion of
Load movement thuough the ain).(Page 10)

2. The extraction/stabil(zation parachute
attachment point should be Located on
the aft extremity of the platgowm/Load.
(Page 10)

Platform rotation from vertical to horizon-
tal following force transfer was erratic. A re-
liable method to insure an acceptable rotation
of the platform from vertical to horizontal was
not developed.

Boldface numerals preceded by an R correspond to the recommendation numbers tabulated in the Conclu-

sions and Recommendations Section of this report.

10
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The recovery parachutes equipped with 40-
foot reefing lines incurred significant damage
during the reefed open period.

3. The use of shorter recovery parachute
uc% Lunu and Longen reefed open
shoutd be investigated.|Pags 10}

n
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Appendix A

TEST ITEM CONFIGURATION AND RIGGING METHODS

TABLE Al

Test Item Configuration and Rigging Method Matrix

Test Test Force Suspension Rigging Suspension
sequence item transfer sling Method sling con-
No. config- device confluence (Fig ref) fluence point
uration (rig ref) point break tie
(rig ref) connection (Fig ref)
(rig ref)
1 Al A2 Al Al0 Al0
2 Al A2 Al Al0 Al0
3 Al A2 Al All All
4 Al A2 Al All None used
5 Al A3 Al All None used
6 Al A3 Al All None used
7 Al Ad Al All None used
8 Al Ab Al All None used
9 AS Ab A6 Al2 Al3
AS Ab A6 Al12 Al3
AS A Al Al2 Al
AS Ab A7 Al2 Al4
AS Ab A? Al12 Al4
AS Ab A7 Al2 Al4
AS At A7 Al12 Al4
AS Ab AB Al2 Al4
AS Ad A8 Al12 Alb
AS Ab A9 Al12 Al4
AS Ab A9 Al5 Al4
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Instrumentation Electrical Pack, 5 channels.
Type 11 Army Modular Platform, 8-ft or 12-ft.
Paper Honeycomb.

Weight-Test Platform, B-ft or 12-ft.

Not used on Test No. 1 through 4. On Test No.
5 through 8, Sling, 3-ft, 6-ply, Type XXVI
Nylon Webbing, used on the non-instrumented
load suspension slings.

Not used on Test No. 1. On Test No. 2 through
8, Sling, 3-ft, 6-ply Type XXVI Nylon Webbing,
used on the instrumented Load Suspension
Slings.

Nct used on Test No. 1 through 4. On Test

No. 5 through 8, G-11 Clevis, FSN 1670-090-
5354, used on the non-instrumented Load Sus-
pension Slings.

Not used on Test No. 1. On Test No. 2 through
8, 20K Strain Link (6511th Dwg. No. 64B1343)
with Connector Plates (6511th Dwg. No. 64B
1439), used on the instrumented Load Suspen-
sion Slings.

Not used on Test No. 1. On Test No. 2 through
4, Sling, 6-ft 6-in., Type XXVI Nylon Webbing.
On Test No. 5 through 7, 10-ft. On Test No.
8, 12-ft, used on the instrumented Load Sus-
pension Slings.

On Test No. 1, Sling, 10-ft, 6-ply Type XXVI
Nylon Webbing, connected to Item No. 4 to
form all Load Suspension Slings. On Test No.
2 through 4, 10-ft, connected to Item No. 4,
non-instrumented Load Suspension Slings only.
On Test No. 5 through 7, 10-ft, connected to
Item No. 7. Test No. 8, 12 ft.

(VB0 SR VLIS U g
P

)

;7 OSEE N\

: FIGURES | ;
v--nj A2, N
2N MDA

Figure Al. Test Item Configuration .
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Figure Al. (Continued)

11. G-11 Clevis, FSN 1670-090-5354 (2 ea.), one
standard and one spread to a 4-in. opening.
12. Not used on Test No. 1. On Tesat No. 2 through
8, Sling, 3-ft, 6-ply Type XXV1 Nylon Webbing.
1s5. Not used on Test No. 1, On Test No. 2 through
8, 20K Strain Link (6511th Dwg. No. 64B1343)
with Connector Plates (6511th Dwy. No. 68B1439).
14. On Test No. 1, Sling, 20-ft, 6-ply Type XXVI
Nylon Webbing, connected to Item No. 11. On
Test No. 2 through 8, Sling, 16-ft, 6-ply
Type X Nylon Webbing, connected to Item No.
13,

15. G-11 Clevis, FSN 1670-090-5354.

16. Not used on Test No. 1. On Test No. 2 through
8, 10K Strain Link (6511th Dwg. No. 64B1343)
with locally manufactured connecting hardware.

17. G-11 Parachute, FSN 1670-269-1107.

18, Vent Pulldown Line, US Army Natick Development
Center Dwg. No. X11-1-1547. On Test No. 1,
connected to Item No. 15, On Test No. 2
through 8, connected to Item No. 16.

19, Strain Link Electrical Lead, not used on Test
No. 1.

20. Sling, 3-ft, 2-ply Type XXVI Nylon Webbing.

21. Connector Link, 15,000-1b capacity, MS 24553-1
(2 ea.).

22. G-11 Deployment Bag, FSN 1670-368-4219.

23. G-11 Deployment Bag Bridle, FSN 1670-377-9388.

24, Release Knife, FSN 1670-836-2231 (2 ea.), tied
to Item No. 21 with 4000-1b breaking strength
tubular Nylon Webbing, 7SN 8305-082-5753.

25. Sling, 6-ft, 2-ply Type XXVI Nylon Webbing.

26. Open Link Safety Device (go-no-go).

27. Sling, 6- ft, 2-ply Type XXVI Nylon Webbing.

28. Extraction Line, 60-ft, FSN 1670-856-0265.

29. Extraction Parachute, 15-ft diameter ring
slot, FS!H 1670-052-1548.

1. Extraction Line.

2. 3-point Extraction Link, FEN 1670-432-2516.

3., 35K Extraction Force rransfer Device Coupling,
FSN 1670-434-5783.

4. 35K Extraction Force Transfer Device Actuator
Cable, 12-ft, FSN 1670-434-5783.

5. Strain Link Electrical Lead.

6. Weight-~Test Platform, 651ith Dwg No. 66D1391.

7. Universal Strain Link Connector, 651lth Dwg.
No. 69C1512.

8. 130K Strain Link, 6511th Dwg. No. 64B1342.

9. Connector Plates, 651lth Dwg. No. 67C1415
(2 ea).

10. Recovery Parachute Deployment Line.

Figure A2. Force Transfer Device Used with
Configuration | on Tests No. 1 through 4.

A N
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1. Extraction Line.

2. 3-point Extraction Link, FSN 1670-432-2516.

3. 35K Extraction Force Transfer Device Coupling,
FSN 1670-434-5783,

4. 35K Extraction Force Transfer Device Actuator
Cable, FSN 1670-434-5783.

5., Strain Link Electrical lLead.

6. Weight-Test Platform, 6511th Dwg. No. 68E1474.

7. Pintle, FSN 2540-776-0103.

8. G-11 Clevis, FSN 1670-090-5354.

9, Universal Strain Link Connector, 6511th Dwg.
No. 69C1512.

10, 30K Strain Link, 6511th Dwg. No. 64B1342,

11. Connector Link, 6511th Dwg. No. 67C1l415 (2
ea.).

12. Recovery Parachute Deployment Line.

Figure A3. Force Transfer Device Used
with Configuration | on Tests
No. 5 and 6. |

o« s

1., Extraction Line

2. Connector Plate, 651)th Dwg. No. %7C1415.

3. Strain Link Electrical Lead.

4, 4-point Extraction/Deployment Clevis
For 15-ft extraction parachute - 6511th Dwg.
No. 69D1496.
For 22- and 28-ft extraction parachute -
6511th Dwg. No. 69D1497.

5. Shear Web, 4-ft, Type XXVI nylon webbing.
For 15- and 22-ft extracticn parachute, 2-ply.
For 28-ft extraction parachute, 4-ply.

Figure A4. Force Transfer Device Used with
Configuration | on Tests No. 7 and 8 and
with Configuration Il on Tests No. 9
through 19.
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Figure A4. (Continued)

6. Cutter Anvil, part of guillotine knife force
transfer device, 6511th Dwg. No. 69E1514.

7. CBS Cutter, (2 ea).

8. CBS Cutter Initiating Lanyard, 1000-1b BS
tubular nylon webbing, FSN 8305-082-5752
(2 ea).

9. Shear Tie, 2300-1b BS nylon webbing, FSN
8305-082-5751.

10. Guillotine Knife, part of guillotine knife
force transfer device.

11. Recovery Parachute Deployment Line.

12, Strain Link, either 20K (6511th Dwg. No.
64B1343) or 30K (6511th Dwg. No. 64B1342).

1. Instrumentation Electrical Pack, 7 channels.

2. Type 11 Army Modular Platform, 12-ft,

3. Paper Honeycomb.

4. Weight-Test Platform, 8-ft or 12-ft.

5. Sling, 3-ft, 6-ply Type XXVI Nylon Webbing,
used on all Load Suspension Slings.

6. 20K Strain Link (6511th Dwg. No. 64B1343) with
Connector Plates (6511th Dwg. 68B1439), used
on the instrumented Load Suspension Slings.

7. G-11 Clevis, FSN 1670-090-5354, used on the
non-instrumented Load Suspsnsion Slings.

8. Sling, 12-ft, 6-ply Type XXVI Nylon Webbing,
used on all Load Suspension Slings.

9. Sling, 3-ft, 6-ply Type XXVI Nylon Webbing
(3 ea.).

10. 20K Strain Link (651lth Dwg., No. 64B1343 (3
ea.), with Connector Plates (6511th Dwg. No.
68B1439) .

11. Sling, 40-ft, 6-ply Type X, Nylon Webbing
(3 ea.).

12. G-11 Clevis, FSN 1670-090-5354 (3 ea.).

13. G-11 Parachute, FSN 1670-269-1107 (3 ea.).

14, Vent Pulldown Line, US. Army Natick Development
Center Dwg. No. X11-1-1547 (3 es.).

Figure A5. Test /tem Configuration Il.

15.

16.

17.
18.

20.
21.
22,
23.
24,

25.
26.

27.

Connector Link, 15,000-1b capacity, MS 24553-1
(3 ea.).

Y-Bridle, 7-ft, 6511th Dwg. No. 74C1719 (2
ea.).

G-11 Clevis, FSN 1670-090-5354.

Strain Link Electrical Leads.

G-11 Deployment Bag, FSN 1870-368-4219 (3 ea.).
G-11 Deployment Bag Bridle, FSN 1670-377-9388
(3 ea.).

Release Knife Line, 6000-1b BS Nylon Webbing,
FSN 8305-682-6803.

Release Knife, FSN 1670-836-2231 (4 ea.).
Sling, 8-ft, 6-ply Type XXVI Nylon Webbing.
Open Link Safety Device (go-no-go).

Sling, 6-ft, 6-ply Type XXVI Nylon Webbing.
Extraction Parachute, ring slot, 15-ft diameter
(PSN 1670-052-1548), 22-ft diameter (FSN 1670-
687~5458), or 28-ft diameter (Part No. X67K
1901).

Extraction Line, 60~ft, FSN 1670-856-0265,

for 15-ft Parachute, FSN 1670-045-9972 for

22- and 28-ft Parachute.

R o




Figure AS. (Continued)
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1. Sling, 3-ft, 6-ply Type XXVI nylon webbing
(3 ea).
{ 2. 4-point Separator Clevis without Separator,
4 6511th Dwg. No. 65D3820 (2 ea).
1 3. Universal Strain Link Connector, 6511th Dwg.
No. 69C1512.
4. 30K Strain Link, 6511th Dwg. No. 64B1342.
5. Connector Plate, 6511th Dwg. No. 67C1415
(2 ea).
6. Same as Item No. 2 (3 ea.)
7. Load Suspension Slings (4 ea.).
8. Strain Link Electrical Lead.

Figure A6. Suspension Sling Confluence

Point Connection Used with Configuration Il
on Tests No. 9 and 10.

1. Sling, 3-ft, 6-ply, Type XXVI Nylon Webbing
(3 ea).
S 2. 4-point Connector Plate, 6511th Dwsp. lo.
2 6901497 (2 ea.).
E - 3. Universal Strain Link Connector, 6511th Dwg.
No. 69C1512.
4. 30K Strain Link, 6511th Dwg. No. 64B1342.
5. Connector Plate, 6511th Dwg. No. 67C1415 (2
ea.).
6. Strain Link Electrical Lead.
7. Sling, 4-ft, B8-ply, Type XXVI Nylon Webbing.
8. G-11 Clevis, FSN 1670-090-5354 (2 ea.), one
standard and one spread to 4-in. opening.
9. Load Suspension Sling (4 ea.).

Figure A7. Suspension Sling Confluence
: Point Connection Used with Configuration 1l ,
on Tests No. 11 through 15.
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7.
8.
9.

G-11 Clevis, FSN 1670-090-5354 (2 ea.), one
standard and one spread to 4-in. opening.
Universal Strain Link Connector, 651lth Dwg.
No. 69C1512,

30 or 50K Strain Link, 6511th Dwg. No. 64B1342.
2-point, l-separator Clevis, 6511th Dwg. No.
6881483 (2 ea.).

Sling, 4-ft, 12-ply, Type XXVI nylon webbing,
fabricated to fit items No. 4 and 6.

4-point Separator Clevis, 6511th Dwg. No.
65D3820 (2 ea.).

Sling, 3-ft, 6~ply, Type XXVI Nylon Webbing.
Strain Link Electrical Lead.

Load Suspension Sling (4 ea.).

Figure A8. Suspension Sling Confluence
Point Connection Used with Configuration Il
on Tests No. 16 and 17.

3-point Separator Clevis without Separator,
(4 ea.), 6511th Dwg. No. 69D1515 (4 ea.).
Load Suspension Slings (4 ea.).

G-11 Clevis, FSN 1670-090-5354 modified to
4-in. opening (2 ea.).

Bushing, 1l-in. internal diameter and 1-3/4-
in. wide (2 ea.).

Universal Strain Link Connector, 6511th Dwg.
No. 69C1512,

0K Strain Link, 6511th Dwg. No. 64B1342.
2-point, 1-Separator Clevis, 6511th Dwg. No.
6881483 (2 ea.).

Sling, &4-ft, 2-ply, Type XXVI Nylon Webbing,
fabricated to fit items No. 8 and 9.

4-point Separator Clevis, 6511th Dwg. No.
65D3820 (2 ea.).

10, Sling, 3-ft, 6-ply, Type XXVI Nylon Webbing.
Figure AS. Suspension Sling Confluence
Point Connection Used with Configuration Il
on Tests No. 18 and 19.
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Item No. 12 in six places with one turn of
550-1b BS Nylonm Cord (FSN 4020-240-2146).
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1. CBS Cutter Activating Lanyard, 1000-1b BS 14. Aft Load Suspension Sling (2 ea.), Webbing
Nylon Webbing, FSN 8305-082-5752, tied to covered with 2-1/2-in. fire hose, stiain link,
floor of aircraft (2 ea.). and clevis covered with 6-in. fire hose.
2. 35K Extraction Force Transfer Device Actuator, 15. Recovery Parachute Lateral Restraint Tie (2
FSN 1670-434-5783. ea.), 4000-1b BS Nylon Webbing, FSN 8305-082-
3. Strap, 15-ft, dacron, FSN 1670-360-0540, holds 5753.
Item No. 25 in place. 16. Paper Honeycomb, 5 layers, FSN 1670-753-3928.
4. Type I1 Ammy Modular Platform, 8-ft, FSN 1670- 17. Recovery Parachute with Deployment Bag.
893-1624 and 1670-893-1625. 18. Double G-11 Clevis, tied co Item No. 22 with
5. Paper Honeycomb, 3 layers, glued to Item No. one turn of 550-1b BS Nylon Cord (FSN 4020-
4, FSN 1670-753-3928. 240-2146) .
6. Plywood, 3/4-in. thick, 4-ft X 8-ft pieces 19. Recovery Parachute Forward Aft Restraint Tie,
(2 ea.), with cutouts for Item No. 7. 4000-1h BS Nylon Webbing, FSN 8305-082-5753.
7. Tiedown Straps, 15-ft, dacron (FSN 1670-360- 20. Break fie, 1 strand of 350-1b BS Cotton Web-
0540) with Load Binder (FSN 3990-360-0248) and bing (FSN 8305-263-3616).
D-Ring (PSN 5365-937-0147), four forward and 21. Plywcod, 3/4 in. X 48 in. X 15 {n,
four aft. 22. Chain, 10,000-1b capacity (FSN 1670-516-8405)
8. 35K Extraction Force Transfer Device Actuator witn Connecting Device (FSN 1670-212-1149).
Cable, FSN 1670-434-5738, tied along length 23. Forward Load Suspension Sling (2 ea.), web-
in three places to Item No. 4 and 24. bing covered with 2-1/2-in. fire hose, strain
9. Force Transfer Device. 1link and clevis covered with 6-in. fire hose.
10. Extraction Line. 24, Weight-Test Platform, 8-ft, 6511th Dwg. No.
11. Recovery Parachute Deployment Line, tiel to 66D1391.
Item No. 22 in a minimum of two places with 25. Plywood, 3/4" thick, &4 ft X 1 ft.
350-1b BS cotton webbing (FSN 8305-263-3616). 26. Strap, 15-ft, dacron, FSN 1670-360-0540, holds
12, Plywood, 3/4-in. thick, 4 ft X 5 ft. Item No. 21 in place.
13. Open Link Safety Device (go-no-g’), tied to 27. Chain, 10,000-1b capacity (2 ea.), (F3N 1670-

516-8405) with Connecting Device (FSN 1670-
212-1149).

Figure A10. Rigging Method A Used on Test Item Configuration I, on Tests No. 1 and 2.
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1. Not used on Test No. 7 and 8. On Test No. 3
through 6, CBS Cutter Activating Lanyard (2
ea.), 1000-1b BS Nylon Webbing, FSN 8305-082-
5752, tied to floor of aircraft.

2. Not used on Test No. 7 and 8. On Test No. 3
through 6, 35K Extraction Force Transfer De-
vice Actuator, FSN 1670-434-5738.

3. Not used on Test No. 5 through 8. On Test No.
3 and 4, Strap, 15-ft, dacron, FSN 1670-360-
0540, holds Item No. 26 in place.

4, Type II Army Modular Platform. On Test No. 3
and 4, 8-ft, FSN 1670-893-1624 and 1670-893-
1625. On Test No. 5 through 8, 12-ft, FSN
1670~-893-1624 and 1670-893-1626.

5. Paper Honeycomb, 3 layers, FSN 1670-753-3928.

6. Not used on Test No. 5 through 8. On Test
No. 3 and 4, Plywood, 3/4 in. thick (2 ea.),
4-ft X 8-ft pleces with cutouts for Item No.
7.

7. Weight-Test Platform. On Test No. 3 and 4,
8-ft, 6511th Dwg. No. 66D1391. On Test No. 5
through 7, 8-ft, 6511th Dwg. No. 6BE1474. On
Test No. 8, 12-ft, 6511th Dwg. No. 68E1492,
On Test No. 3 through 5, 7, and 8, forward
edge of weight test platform was even with
forward edge of Item No. 4. On Test No. 6,
forward edge of weight test platform was 2
feet aft of forward edge of Item No. 4.

8. On Test No. 3 and 4, Tiedown Straps, 15-ft,
dacron (FSN 1670-360-0540) with load binder

10.
11.
12,

13.

14,

15

16.

17.

(FSN 3990-360-0248) and D-Ring (FSN 5365-937-

0147), four forward and four aft. On Test

No. 5 through 8, Tiedown Chains, 10,000-1b

capacity (FSN 1670-516-8405) with Connecting

Device (FSN 1670-212-1149), four forward and

four aft.

Not used on Test No. 7 and 8. On Test No. 3

through 6, 35K Extraction Force Transfer De-

vice Actuator Cable, FSN 1670-434-5738, tied

along length in three places to Item No. &

and 7.

Force Transfer Device.

Extraction Line.

Recovery Parachute Deployment Line, tied to

Item No. 7 in a minimum of two places with

350-1b BS cotton webbing (FSN 8305-263-3616). f’
Aft Load Suspension Sling (2 ea.), webbing
covered with 2-1/2-in. fire hose, strain link
and clevis covered with 6-in. fire hose.
Chain, 10,000-1b capacity (FSN 167C-516-8405)
with Connecting Device (FSN 1670-212-1149).
Not used on Test No. 3 through 6. On Test
No. 7 and 8, CBS Cutter Activating Lanyard,
(2 ea.), 1,000-1b BS Nylon Webbing, FSN 8305-
082-5752, tied to floor of aircraft.

Plywood, 3/4-in. thick. On Test No. 3, 7, and
8, 4 ft X 5 fr. On Test No. 4 through 6, 4 ft
X 7 fe.

Open Link Safety Device (go-no-go), tied to
Item 1€ in six places with oue turn of 550-1b
BS Nylon Cord (FSN 4020-240-2146).

Figure A11. Rigging Method B Used on Test /tem Configuration | on Tests No. 3 through 8.
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- Figure A11. (Continued)

18. Recovery Parachute Lateral Restraint Tie (2
ea.), 4000-1b BS Nylon Webbing, FSN 8305-082-
5753.

19. Paper Honeycomb, FSN 1670-753-3928. On Test
No. 3 and 4, 5 layers. On Test No. 5 through
8, 3 layers.

20, Recovery Parachute with Deployment Bag.

21. Break Tie, 350-1b BS cotton Webbing, FSN 8305-

- 263-3616. On Test No. 3 and 4, one strand.

ER . On Test No. 5 through 8, two strands.
22. Recovery Parachute Forward/Aft Restraint Tie,
4000-1b BS Nylon Webbing, FSN 8305-082-5753,

2 23. Forward Load Suspension Sling, 2 ea., webbing

covered with 2-1/2-in. fire hose, strain link

b ! and clevis covered with 6-in. fire hose.

1 24. Not used on Test No. 5 through 8. On Test No.
3 and 4, Plywood, 3/4-in. thick, 48 in. X 15

] in.

X 25. Not used on Test JYo. 3. On Test No. &4 through

. 8, Weight Test Platform Ballast, put in for-

] ward-most slots of Item No. 7.

: 26. Not used on Test No. 5 through 8. On Test

No. 3 and 4, Plywood, 3/4-in. thick, 4 ft X

i 1 fe.

27. Same as Item No. 3. Holds Item No. 24 in
place.

28, Chain, 10,000-1b capacity, FSN 1670-516-8405
(2 ea.), with Connecting Device, FSN 1670-

P

F 212-1149,

29. Double G-11 Clevis. On test No. 3, tied to Item
No. 14 with one turn of 550-1b BS nylon cord
] (FSN 4020-240-2146). On tests No. 4 through

8, break tie not used.
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1. Type II Army Modular Platform, 12-ft, FSN 15.
1670~893-1624 and 1670-893-1626.

2. Paper Honeycomb, 3 layers, FSN 1670-753-3928.

3. Tiedown Chains, 10,000-1b capacity (FSN 1670- 16.
516-8405) with Connecting Device (FSN 1670~
212-1149), eight forward and eight aft.

4, CBS Cutter Activating Lanyard (2 ea.), 1000~
1b BS nylon webbing, FSN 8305-082-5752, tied
to floor of aircraft.

5. Force Transfer Device.

6. Extraction Line.

7. Recovery Parachute Deployment Line, tied to 17.
Item No. 20 in a minimum of two places with
350-1b BS cotton webbing (FSN-8305-263-3616).

8. Open Link Safety Device (go-no-go), tied to 18.
Item No. 20 in six places with one turn of
550-1b BS nylon cord (FSN 4020-240-2146).

9. Aft Load Suspension Sling (2 ea.), webbing 19.
covered with 2-1/2-in. fire hose, strain link
and clevis covered with 6-in. fire hose.

10. Chain, 10,000-1b capacity, FSN 1670~516-8405 20.
(2 ea.), with Connecting Device (FSN 1670~
212-1149).

11. Paper Honeycomb, 3 layers, FSN 1670-753-3928.

12, Plywood, 3/4-in. thick, & ft X &4 ft. 21,

13. Recovery Parachute Forward/Aft Restraint Tie,
6000-1b BS nylon webbing, FSN 8305-682-~6803.
14, Recovery Parachute with Deployment Bag (3 ea.).

Figure A12. Rigging Method C Used on Test Item Configuration Il, Tests No. 9 through 18.

Recovery Parachute Lateral Restraint Tie (3
ea.), 6000-1b BS nylon webbing, FSN 8305-682-
6803.

Break Tie. On Test No. 9 through 11, two
strands 350-1b BS cotton webbing, FSN 8305-
263-3616., On Test No. 12 and 13, two strands :
1000-1b BS nylon webbing, FSN 8305-082-5752.
On Test No. 14, two strands 4000-1b BS nylon
webbing, FSN 8305-082-5753. On Test No. 15
through 18, two strands 6000-1b BS nylon web-
bing, FSN 8305-682-6803.

Chain, 10,000-1b capacity, FSN 1670-516~-8405
(3 ea.), with Connecting Device, FSN 1670-
212-1149,

Forward Load Suspension Sling (2 ea.), webbing
covered with 2~1/2-in. fire hose, strain link
and clevis covered with 6-in. fire hose.
Weight Test Platform Ballast, 6511th Dwp. No.
58D1043, put in forward-most slots of Item
No. 20.

Weight-Test Platform. On Test No. 9, 10, 13
through 18, 12-ft, 6511th Dwg. No. 68E1492.
On Test No. 11 and 12, 8-ft, 6511th Dwg. No.
68E1474,

Not used on Test No. 9 through 16. On Test
No. 17 and 18, Bungee Cord, 3/16-in., FSN
8305-267-3116 (8 ea.).
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Recovery Parachute Deployment Bag.
Recovery Parachute Confluence Clevis.
Suspension Sling Confluence Clevis.
Break Tie, two strande 550-1b BS nylon
cord, PSN 4050-240-2146.

Pedestal Restraint Chain.

Load Suspension Slings (4 ea.).

3-ft Recovery Parachute Attachment
Slings (3 ea.).

Figure A13. Suspension Sling Confluence

Point Break Tie Used on Rigging Method
C. Tests No. 9 and 10.

NN W

Recovery Parachute Deployment Bag.
Break Tie. On Test No. 11, 350-1b BS
cotton webbing, FSN 8305-263-3616 (2
ea.). On Test No. 12, 1000-1b BS
nylon webbing, PSN 8305-082-5752 (3
ea.). On Test No. 13 through 19, 550-
1b BS nylon cord, FSN 4050-240-2146
(3 ea.).

Recovery Parachute Confluence Clevis.
Suspenaion Sling Confluence Clevis.
Load Suspension Slings, (4 ea.).

Same as Item No. 2.

3-ft Recovery Parachute Attachment
Slings (3 ea.).

Figure A14. Suspension Sling Confluence
Point Break Tie Used on Rigging Method

C. Test No. 11 through 18 and on Rigging
Method D, Test No. 19.




2.
3.

11.

S |

I o
/ Fl::l:[i M i
== O
: A OANNT =

Type 11 Army Modular Platform, 12-ft, FSN
1670-893-1624 and 1670-893-1626.

Paper Honeycomb, 3 layers, FSN 1670-753-3928.
Ballast, placed in slot No. 15 through 25 of
Item No. 21.

Chain, 10,000-1b capacity, FSN 1670-516-8405
(3 ea.), with Connecting Device (FSN 1670~
212-1149).

Tiedown Chains, same as Item No. 4, eight
forward and eight aft.

Bungee Cord, 3/16-in., FSN B8305-267-3116 (8
ea.).

CBS Cutter Activating Lanyard, 1000-1b BS
nylon webbing, FSN 8305-082-5752 (2 ea.),
tied to floor of aircraft.

Force Transfer Device.

Extraction Line.

. Recovery Parachute Deployment Line, tied to

Item No. 20 in a minimum of two places with
350-1b BS cotton webbing (FSN 8305-263-3616).
Aft Load Suspension Sling (2 ea.), webbing
covered with 2-1/2-in. fire hose, strain

link and clevis covered with 6-in. fire hose.

12.

13.

14,

15.

16

17
18

20

21

Open Link Safety Device (go-no-go), tied to
Item No. 17 in six places with one turn of
550-1b BS nylon cord (FSN 4020-240-2146).
Recovery Parachute Forward/Aft Restraint Tie,
6000-1b BS nylon webbing, FSN 8305~682-6803.
Recovery Parachute with Deployment Bag, (3
ea.).

Recovery Parachute Lateral Restraint Tie (3
ea.), 6000-1b BS nylon webbing, FSN 8305-682-
6803.

Break Tie, 2 strands of 350-1b BS cotton web~
bing, FSN B305-263-3616.

Plywood, 3/4-in. thick, 4 ft X 4 ft.

Paper Honeycomb, 3 layers, FSN 1670-753-3928.

. Forward Load Suspension Sling (2 ea.), web~-

bing covered with 2-1/2-in. fire hose, strain
1link and clevis covered with 6-in. fire hose.
Chain, 10,000-1b capacity, FSN 1670-516-8405,
(2 ea.), with Connecting Device (FSN 1670-
212-1149).

Weight~Test Platform, 12-ft, 6511lth Dwg. No.
68E1492,

Figure A15. Rigging Method D Used on Test Item Configuration Il, Test No. 19.
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Appendix B

INDIVIDUAL TEST RESULTS AND TEST ITEM DEVELOPMENT

Test No. 1: This load (Configuration I, Rigging
Method A) was an uninstrumented load. The first
stage load oscillation was marginal. Rotation
of the load to the horizontal was achieved by
the force exerted on the platform through the
suspension slings. The load was recovered.

Test No. 2: This load (Configuration 1, Rigging
Method A) was u4n instrumented load. The first
stage load oscillation was excessive. Rotation
of the load to the horizontal was achieved by the
force exerted on the platform through the suspen-
sion slings. The load was recovered.

Test No. 3: To reduce the first stage load os-
cillation, the recovery parachute was mounted

on the forward end of the weight-test platform
(Configuration I, Rigging Method B). This moved
the load center of gravity {orward. The first
stage load oscillation improved but was still
unacceptable. The strain link electrical leads
to the recovery parachute and the vent pulldown
line were cut on recovery parachute deployment
and the force data were lost. Rotation of the
load to the horizontal was achieved by the force
exerted on the platform through the suspension
slings. The load was recovered.

Test No. 4: To protect the strain link electri-
cal leads, the break tie connecting the load
suspension sling confluence to the weight-test
platform was eliminated on this load (Configura-
tion I, Rigging Method B). The load suspension
slings were thus extended as the recovery para-
chutes were first deployed so that the electrical
leads were protected from contact with the load
by the fire hose padding. Ballast was placed in
the forward end of the weight-test platform to
increase the load weight and move the load cen-
ter-of-gravity farther forward. The first stage
load oscillation improved but was still marginal.
The break tie provided satisfactory horizontal
load rotation. The luad was recuvered.

Test No. 5: This load (Configuration I, Rigging
Method B) had a larger 8-ft weight-test platform
with longer load vuspenslion cling:s mounted on 4
12-ft load-bearing platform. To keep the load
center-of-gravity forward, the front edge of the
weight-test platform was even with the front edge
of the load-bearing platform. No oscillation was
observed during first-stage descent. Rotation

of the load to the horizontal was achieved by the
force exerted on the platform through the suspen~
sion slings. The load was recovered.

Test No. 6: For this load (Configuration I,
Rigging Method B), the welght-test platform was
centered longitudinally a» the lnad-bearing plat-
form. The first stage load oscillation on this
test was excessive and the force transfer device
failed to release the extraction/stabilization
pasachete The load was destzoyed on grourd Ln-

pact. The probable cause of the force transfer
device malfunction was the excessive oscillation
which damaged the actuator cable.

Test No. 7: This load was rigged similarly to
the load used on No. 5 to reduce the first-stage
load oscillation. However, the force transfer
device was a guillotine knife system (Configura-
tion I, Ripging Method B), which it was thought
would be capable of withstanding excessive load
oscillation. The first stage load oscillation
was improved but still marginal. The break tie
provided satisfactory horizontal load rotation.
The load was recovered.

Test No. 8: This load (Configuration 1, Rigging
Method B) consisted of a 12-ft weight-test plat-
form mounted on a 12-ft load-bearing platform.
This necessitated the use of longer load suspen-
sion slings. The first stage load oscillation
was minimal. Rotation of the load to the horizon-
tal was achieved by the force exerted on the plat-
form through the suspension slings. The load was
recovered. The recovery parachute suffered dam-
age on opening. Due to damage incurred during
this test, testing on the single recovery para-
chute system was terminated.

Test No. 9: Three recovery parachutes were used
on this test load (Configuration II, Rigging
Method C). A break-tie was installed between the
load suspension sling confluence and the weighte
test platform. Slings did not extend until the
recovery parachutes were deployed. The first
stage load oscillation was minimal. Rotation of
the load to the horizontal was achieved by the
force exerted on the platform through the suspen-
sion slings. The load was recovered. The strain
link, which was installed to measure total recov-
ery parachute force, was subjected to torsion be-
cause of its method of installation. This inval-
idated these force data measurements.

Test No. 10: This load (Configuration II, Rig-
ging Method C) was identical to Test No. 9. The
load suspension slings did not extend until the
relovery parachiutes were deployed and ube strain
link electrical lead was cut when the confluence
area contacted the load. The electrical lead
shorted out the entire strain link system power
source and all force data were lost. The first
stage load oscillation was marginal. Rotation

of the load to the horizontal was achieved by the
force exerted on the platform through the suspen-
sion slings. The load was recovered.

Test No. 11: This load (Configuration II, Rig-
ging Method C) consisted of an 8-ft weiglit-test
p'lnt‘nrm mrunted on a 12-Fr ‘Innd-hanrins p‘lnt-
form. To keep the load center-of-gravity for-
ward, the front edge of the weight-test platform
was even with the front edge of the load-bearing
platform. A webhing sllng was wsed to protect
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the recovery parachute total force strain link
from torsion. To provide load suspension sling
extension on recovery parachute deployment, a
break was used between the sling confluence point
and the recovery parachute deployment bags. The
early suspension sling extension was intended to
protect the strain link electrical leads from
contact with the platform. On recovery parachute
deployment, the confluence prematurely broke from
the deployment bags. The first stage load oscil-
lation was unacceptable. Rotation of the load

to the horizontal was achieved by the force ex-
erted on the platform through the suspension
slings. The load was recovered.

Test No. 12: This load (Configuration 1I, Ripg-
ging Method C) was similar to the load used on
Test No. 11 except that the break tie running
from the sling confluence point to the deploy-
ment bags was strengthened to prevent premature
breakage. The suspension slings extended pro-
perly on recovery parachute deployment. The
first stage load oscillation was minimal. Rota-
tion of the load to the horizontal was achieved
by the force exerted on the platform through
the suspension slings. The load was recovered.

Test No. 13: This load (Configuration II, Rig-
ging Method C) consisted of a 12-ft weight-test
platform running the full length of a 12-ft load-
bearing platform. The first stage load oscilla-
tion was marginal. Rotation of the load to the
horizontdl was achieved by the force exerted on
the platform through the suspension slings. The
load was recovered.

Test No. 14: This load (Configuration II, Rig-
ging Method C) was rigged similar to the load
used on Test No. 13. The first stage load oscil-
lation was minimal. Rotation of the load to the
horizontal was achieved by the force exerted on
the platform through the suspension slings. The
load was recovered.

Test No. 15: This load (Configuration II, Rig-
ging Method C) was rigged similar to the load
used on Test No. 13. The first stage load oscil-
lation was minimal. Rotation of the load to the
horizontal was achieved by the force exerted on
the platform through the suspension slings. The
load was recovered.

Test No. 16: This load (Configuration II, Rig-
ging Method C) was rigged similar to the load
used on Test No. 13 except that the sling in the
total recovery parachute strain link system was
strengthened because of the expected high forces.
This sling tangled in a cut recovery parachute
restraint tie on recovery parachute deployment.
Because of this, several strairn link electrical
leads were damaged and the entire strain link
system power source was shorted out. All force
data were lost. The first stage load oscillation
was minimal. The load was recovered. One re-
covery parachute was damaged on reefed opening
and the bolt in the suspension sling confluence
clevis was slightly bent.
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Test No. 17: This load (Configuration 11, Rig-
ging Method C) was rigged similar to the load
used on Test No. 16 except bungee cord was added
to pull the recovery parachute ties out of the
way when they were cut. This was done to pre-
vent the ties from tangling with the strain link
electrical leads. On recovery parachute deploy-
ment, one strain link electrical lead was cut
and intermittently shorted out the entire strain
link power source. Some force data were ob-
tained. The first stage load oscillation was
minimal. Rotation of the load to the horizontal
was achieved by the force exerted on the platform
through the suspension slings. The load was re-
covered. All three recovery parachutes incurred
some damage on opening.

Test No. 18: This load (Configuration II, Rig-
ging Method C) was rigped similarly to the load
used on Test No. 17 except that the suspensior
sling confluence clevis was altered to prevent
the bolt from bending (Test No. 16). The in-
strumentation electrical pack was modified to
isolate any strain link lead that might short
out. THe first stage load oscillation was mini-
mal. Rotation of the load to the horizontal was
achieved by the force exerted on the platform
through the suspension slings. The load was
recovered. All three recovery parachutes in-
curred damage on opening.

Test No. 19: The recovery parachutes for this
load (Configuration II, Rigging Method D) were
mounted on the aft end and the ballast was loca-
ted in the center of the weight-test platform.
This was done to place the load center-of-gravity
in the center of the load to determine the cg
effect on first stage load oscillation. The re-
covery parachute reefing lines were shortened to
reduce the damage on opening. The first stage
load oscillation was excessive. Rotation of the
load to the horizontal was achieved by the force
exerted on the platform through the suspension
slings. The load was recovered. One recovery
parachute was damaged slightly on opening.
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GLOSSARY OF TERMS

CBS - Confined Ballistic System

Extraction/Stabilization Parachute

Guillotine Knife Force Transfer

Load-Bearing Platform

Open Link Safety Clevis (Go-No-Go)

Reefing Line

Riser Extension

Shear Tie

Shear Web

Vent Pulldown Line

Weight-Test Platform

35K Force Transfer Device

A pyrotechnic cutter which is
activated at the end of a preset
time delay.

A parachute which both extracts

a platform-mounted airdrop load
from an aircraft in flight and
provides a stabilizing drag force
during initial descent of the load.

An extraction force release device
for airdrop loads which contains

a spring-powered knife which is
driven against and cuts a shear
web.

A flat-bottomed platform with side
rails which is designed to fit into
an aircraft rail system and to sup-
port and restrain airdrop loads.

A separable connecting link which

is rigged to separate in the event
of premature application of recovery
parachute deployment force on an
airdrop load.

A line around the skirt of a para-
chute canopy which reduces the initial
degree of parachute opening and thus
reduces the drag force of the para-
chute.

A webbing sling used between a load
and a parachute confluence point to
provide separation between the para-
chute and the load or between multiple
parachutes.

A tied webbing loop which 1is cut to
release a force.

A stitched webbing connector which is
cut to release a force.

A line running from the apex of a
parachute canopy to the confluence
point; the apex is pulled down toward
the canopy skirt to achieve faster
opening times.

A flat bottomed welded steel
container which 1s fitted with
slots for ballast weights and
attachments for suspension slings,
restraints, and an extraction
system,

An extraction force release de-
vice for airdrop loads consisting
of a mechanical release coupling
which 1s actuated by a rotating
arm and a push-pull cable.




