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INTRODUCTION

The objective of the Aircrew Gliding Escape System (AGES) Program is to develop a ram-
air-inflated, gliding parachute wing for use in Navy aircrew escape systems that will provide
the following advantages over the currently available parachute canopies:

1. Lower rate-of-descent and lower impact energy
2. Lower opening forces at high speed while reducing the opening times at low speeds
3. Enhanced manueverability and evasion capabilities

This report is part of the documentation of work conducted during fiscal years 1984 and
1985. Reference 1 is a summary of the work conducted on the AGES Program from fiscal years
1977 through 1983. Additional related information can be found in References 2 through 5.

This test was conducted at the Naval Weapons Center on 23 October 1984 to prove the
feasibility of adapting this class of parachute canopy to the ejection environment and was the
first-ever use of a ram-air-inflated, gliding parachute wing in an ejection seat.

Readers who are not familiar with ram-air-inflated, gliding parachute wings should
review Reference 4 to familiarize themselves with the basic concepts and nomenclature.

TEST ITEMS

PARACHUTE

The test parachute was an AGES canopy (Configuration 13A) installed on the standard
risers used in the Stencel seat. The basic canopy parameters are seven cells, spanwise
construction, Lissaman 7808 airfoil, aspect ratio of 2.0, surface area of 270 square feet, 32
suspension lines and eight brake/steering lines, and lines-first deployment using a free
deployment bag. Appendix A contains the packing instructions and several photographs with
details of the parachute canopy. A description of the reefing system used can be found in
Reference 1. Additional details of the parachute canopy can be found in Reference 5. A
deployment bag was fabricated by the project engineer to fit the dimensions and profile of the
SIIIS-3 headbox and to provide an attachment to the drogue bridle. The headbox itself was
slightly modified by the removal of a cloth-covered sheet-metal bracket that is normally used
inside the headbox.



NWC TP 6741

EJECTION SEAT

The seat used was a Stencel Aero Engineering Model SIIIS-3-ER, which is fully qualified
for use in the A-7 and TA-7 aircraft. For this test, the seat was modified with the addition of
yaw stabilization vanes that are intended to limit seat yaw before the drogue parachute
becomes effective. All other components of the seat system were standard equipment as used on
the production SIIIS-3-ER seat. The WORD (wind-oriented rocket-device) motor, although
installed, was inert, and the seat sequencer was locked in the high-speed mode. A complete
description of the functional sequence of the seat can be found in the Stencel test plan that is
contained in Appendix B. Figures 1 and 2 show the seat mounted in the fixture used to
determine the center-of-gravity of the entire test item before installation in the aircraft. Figure
3 shows the seat-mounting adapter plate fastened to the bulkhead in the aft cockpit of the YF-4
aircraft before seat installation.

TEST RESULTS

The test was initiated at 500 knots equivalent airspeed (KEAS) at 5000 feet AGL (7500
feet MSL) from the rear seat of the Center’s YF-4 aircraft, which is specially equipped for
intentional, in-flight ejections. Videotape and motion picture camera coverage shows that the
ejection seat and dummy combination exited the rear cockpit of the test air-craft cleanly and in
a stable attitude. Deployment of the drogue appeared to be normal and was very effective in
maintaining system stability. Although the yaw stabilization vanes were initially deployed as
the seat left the aircraft, they did not lock in the extended position. Later, as the deceleration
forces from the drogue parachute were applied to the seat, the vanes rapidly folded back into
the stowed position against the seat and remained there throughout the rest of the test.

Deployment of the AGES canopy was normal and the reefing system performed as
designed, i.e., the first-stage reefing released the leading edge of the canopy at approximately
0.7 second and the second-stage reefing released the slider and lower surface of the canopy at
approximately 1.4 seconds after initiation. On this test, both reefing stages were initiated by
the same 24-inch lanyard (attached to the headbox) that pulled the cutter firing pins just after
the deployment bag was extracted from the headbox.

Figures 4 through 19 show the ejection sequence from just after initiation until both
canopies are open and stable. The flashes in Figures 8 and 9 indicate drogue release from the
seat and the beginning of seat/man separation, respectively. These photographs were taken
from the 35-mm event camera and are the best still coverage available. Unfortunately, the
chase aircraft was not in the proper position during the ejection and no air-to-air photographic
coverage was obtained from the chase aircraft. In addition, the cameras installed in the cockpit
produced no useable film.

The opening forces from the test parachute were very low (approximately 1400 pounds
total) due to the low weight of the dummy and his equipment (155 pounds) and the relatively
long reefing system time delays (0.7 and 1.4 second) used for this test. The time delays were
selected because they were the shortest time delays that had previously been tested using this
reefing system configuration; the use of a fifth-percentile test dummy was directed by higher
authority. It is obvious, in retrospect, that much shorter time delays on the reefing system can
be used in conjunction with this seat system.
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A collision occurred between the AGES canopy and the 24-foot seat recovery parachute
immediately after the second stage disreefed on the AGES canopy. However, no entanglement
occurred and neither canopy was damaged. This collision caused some perturbations in the
opening sequence of the AGES canopy, so the event times listed in Appendix C are not typical
of what can be expected during a normal deployment of the AGES canopy. In addition to the
test data in Appendix C, a videotape of the test can be obtained from the Aerosystems
Department, Program Support Branch (Code 6413).

The AGES canopy appeared to be either stalled, or on the verge of stalling, throughout
the descent because of the low forward velocity resulting from the very light suspended weight.
This condition contributed to the unusually high descent rate measured. The 150-pound
dummy used was (by far) the lightest load tested on the current configuration of the AGES
canopy. Consequently, with no relevant test data to use as guidance, the deployment brake
setting had to be estimated based on tests with heavier loads. A simple adjustment of the
deployment setting by 2 to 3 inches will ensure that the canopy will fly with a safe margin
above stall even at very light payloads. Even though the deployment brakes were not set
correctly, the dummy appeared to have a very soft touchdown and was facing approximately
upwind at the time of ground impact.

POST-TEST INSPECTION

An inspection of the test items after the test revealed no damage to any part of the ejection
seat itself and no damage to the AGES canopy. However, the drogue bridle revealed several
cuts (Figure 20) which appear to have been caused by a shackle that is also used in the bridle.
In addition, three of eight suspension lines on the drogue canopy itself were severed
(Figure 21). It has not been determined exactly how the damage to the lines occurred;
however, it should be noted that the drogue and deployment bag assembly were not recovered
from the drop zone until approximately 30 days after the test date.

Figures 22 and 23, respectively, show the attitude of the test dummy and canopy after
landing. Note that the dummy’s arms were tied to his chest in order to minimize flailing during
the first moments of the ejection.

The deployment bag itself showed no damage to any of the structure nor to the neoprene
O-rings used to stow the lines and lock the flaps on the deployment bag. Figure 24 shows one
lower edge of the deployment bag and illustrates the placement of the O-rings. Figure 25
shows the overall layout of the drogue parachute, deployment bag, and related components.

CONCLUSIONS

The major technical obstacles to the use of a ram-air inflated gliding parachute wing in
modern escape system have been overcome and demonstrated by this test. The most important
tasks awaiting completion, as of this writing (19 July 86), are an accurate determination of the
physiological conditions during parachute landings (see References 2 and 3) and the detail
design of a parachute to meet the required parameters for vertical and horizontal velocity.

5
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FIGURE 1. Seat and Dummy Mounted in Device for
Center-of-Gravity Measurement (Lateral View).
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FIGURE 2. Seat and Dummy Mounted in Device for
Center-of-Gravity Measurement (Rear View).
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FIGURE 3. Seat-Mounting Adapter Plate Fastened to Rear Bulkhead, Aft Cockpit, of
the YF-4 Aircraft. Brackets shown are guides for the SIIIS-3 seat rails.

FIGURE 4. Ejection Sequence Showing Seat Just After Exit From
Cockpit. Note that the drogue has extended and has begun to inflate.
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FIGURE 5. Drogue is Hidden In Exhaust Plume From Seat Back Rockets.

FIGURE 6. Seat Back Rockets Have Burned Out. Note stable attitude of seat.
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FIGURE 7. Drogue is Decelerating Seat/Man FIGURE 8. Flashbulb Indicates That Drogue
Combination. Release Mechanism Has Fired.

FIGURE 9. Canopy Has Reached Line Stretch FIGURE 10. Drogue is Completely Clear of
and Deployment Bag Has Just Stripped Off. Parachute. AGES parachute is beginning to
Flashbulb at seat indicates that seat/man inflate. Note that the seat/man combination has a
separation mechanism has just fired. very stable attitude.

FIGURE 11. AGES First-Stage Reefing Activated and Drag
From the AGES Parachute is Increasing Causing the Man to
Begin to Pull Away From the Seat.

10
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FIGURE 12. Seat/Man Separation Complete. FIGURE 13. Seat Recovery Parachute Is Almost
Note that the seat recovery parachute (not At Line Stretch. Note slight line sail on seat
normally installed) is deploying from a pack recovery parachute.

attached to the dummy’s seat pan.

FIGURE 14. AGES Parachute Second Stage FIGURE 15. AGES Parachute Opening Further.
Reefing Has Activated. Seat recovery parachute is Seat recovery parachute and dummy are very
beginning to fill. close at this point.

11
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FIGURE 16. AGES Parachute Almost Fully FIGURE 17. Upper Area of Suspension Lines on
Open. Seat recovery parachute is over inflated in the AGES Canopy Has Contacted the Seat
this frame. Recovery Parachute. Note that the AGES canopy

is offset to the side enough to prevent the dummy
from entangling in the lines of the seat recovery
parachute.

FIGURE 18. Parachutes Have Separated and Are FIGURE 19. Canopies Separate and Stable.
Beginning to Stabilize.

12
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FIGURE 20. Drogue Bridle Showing Cuts Possibly Caused By Shackle.

FIGURE 21. Severed Lines on Drogue Canopy.

13
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FIGURE 22. Test Dummy After Landing.

14
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FIGURE 23. Test Canopy After Landing.

FIGURE 24. Lower Edge of Deployment Bag Showing
O-rings Used to Stow Suspension Lines.

15
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FIGURE 25. Overall Layout of the Drogue Parachute,
Deployment Bag, and Related Components.

16
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Appendix A
AGES TWO-STAGE REEFING

PACKING INSTRUCTIONS

NOTE: These instructions assume that the parachute rigger is intimately familiar with this
class of parachute. Packing requires 2 each F1-0.7 and F1-1.4 reefing line cutters.

1.

Lay risers and suspension lines face down, head toward canopy. Lay canopy left side down
with cell openings to right as viewed from the risers. Pull the suspension lines taut. Figure
A-1.

a. Check riser orientation—face down with no twists.
b. Check riser release system for proper assembly and function.
c. Check line continuity:
(1) Lines A and B of Sets 1 to 4 go to the left front riser.
(2) Lines C and D of Sets 1 to 4 go to the left rear riser.
(3) Lines A and B of Sets 5 to 8 go to the right front riser.
(4) Lines C and D of Sets 5 to 8 go to the right rear riser.
(5) Steering and brake lines go through guide rings on the back of the rear risers on
both sides.

. Starting at the leading edge (using the high points on each cell), flake the canopy and lay

flat on the left side.

. Set the deployment brakes at 12 inches above the bottom of the leading edge by looping

the end of the lower control line around the center of the rear connector link on the
corresponding side and finger trapping the line back into itself. Hand tack the finger trap
with two turns of waxed 6-cord cotton or equivalent.

. Using the ring attached to the center of the slider, pull the slider up to the slider stops (on

the lower edge of the stabilizers). Be sure that the slider is not twisted or inverted.

. Second-stage reefing line routing. Use MIL-C-7515, Type 2 suspension line for the second

stage reefing line. Leaving a minimum of 12 extra inches on each end, measure and a
45-inch section for the reefing line. Mark the center of the 45-inch section.

a. Thread both second stage cutters (1.4 second) onto one end of the reefing line and tie a
knot in the end of the line to keep the cutters from falling off. Pull the loose end of the
reefing line through all eight rings on the line attachments at the leading edge using a
wire bodkin as shown in Figure A-2. Note that the reefing line must pass behind the
suspension lines on the leading edge to avoid burning the suspension lines or reefing
line.

A-1
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b. Starting at the right-most ring on the leading edge (will be on top of the canopy at line
no. 8A), the reefing line is passed rearward along the inside of the right stabilizer.
There are rings on lines 8B, 8C, and 8D slightly above the bottom edge of the stabilizer.
Between the rings on 8B and 8C, the line must pass through the ring on the center of
the slider.

c. After passing through the ring on line 8D, begin routing the reefing line through all the
rings on the trailing edge from the right rear across the the trailing edge toward the left
rear.

d. Next, proceed forward along the inside of the left stabilizer through the rings on 1D and
1C. Pass through the slider ring between 1C and 1B; avoid trapping any suspension
lines against the stabilizer with the reefing line. After passing through the ring at 1B,
temporarily tie the ends of the reefing line together.

* * DO NOT REMOVE THE SAFETY PINS AT THIS TIME * *
* * CHECK THE REEFING LINE ROUTING TO ENSURE THAT ALL * *
* * RINGS HAVE BEEN THREADED IN THE PROPER ORDER * *

6. First-stage reefing line routing. Cut a 3-foot section
of MIL-C-7515, Type 2, suspension line.

NOTE: The first-stage reefing line is a very short loop that controls the inflation of the
leading edge by holding the upper surface of the canopy (at the leading edge) down against
the lower surface of the canopy (at the leading edge) using reefing rings installed on the
upper leading edge at the intersection of each non- loaded rib and reefing rings installed on
the lower leading edge at the line attachment tapes (same rings used for second-stage
reefing). There are a total of 15 rings on the leading edge—eight on the suspension line
attachment points and one each (seven total) on the top of each non-loaded rib at the
leading edge. The reefing line must pass behind the suspension lines on the leading edge to
avoid burning the suspension lines or reefing line.

a. Thread the wire bodkin through the leading edge rings starting with the ring at 8A,
then the upper ring on cell 7, the ring at 7A, the upper ring on cell 6, and so on. After
threading the line across the leading edge, bring the end on the right side back across to
the end on the left side (go behind the suspension line). Thread the reefing line through
both first-stage cutters and temporarily tie the ends together.

* * DO NOT REMOVE THE SAFETY PINS AT THIS TIME * *

b. Draw the first-stage reefing line as tight as possible, then tie the ends using a bloodknot
with the ends finger trapped inside the line to prevent snagging. Cut off the excess line.
Figure A-3 shows the first-stage reefing line loop immediately after this step.

7. Untie the temporary knot in the second-stage reefing line, then join the ends using a double
finger trap drawn up to the 45-inch mark. Hand tack the center of the finger trap with
two turns of 6-cord. Slide the reefing line through the cutters until the mark in the center
of the line is between the cutters; this should place the finger trap in the center of the
trailing edge. Snug the cutters up against each other, then tape all of the cutters together
using fiberglass tape; leave at least 0.5-inch clearance between the edge of the tape and the
reefing line and leave room to remove the safety pins later.

A-2
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. Pull all suspension lines tight, fold the leading edge back toward the A lines, then S-fold

the canopy in three sections placing all the suspension lines on top of each other. Keep all
the lines tight. Clear the stabilizers on both sides (three panels on each side).

. Flake and split the trailing edge in the center. All chordwise seams near the trailing edge

will lay along the center of the stacked canopy in line with the suspension lines. Keep all
the suspension lines tight below the slider. Fold the stacked trailing edge around the
canopy and press all the air out of the canopy.

Draw the second-stage reefing line tight; then loosely S-fold the excess reefing line and
stow it in a rubber band in any suitable location near the normal routing of the reefing
line (exact location is not critical as long as the line can flow freely when the canopy begins
to spread).

Draw the slider up tight against the slider stops, then fold the stabilizers around the top of
the slider.

Place the deployment bag in the packing fixture and hold the flaps back so that the canopy
can be inserted into the bag.

S-fold the canopy into the bag so that the slider (and suspension line attachments) are last
in.

Locate the cutters and pull them up so that the firing pins can be passed through the
grommets on the bag. Note that you may have to slightly distort the rings on the end of the
firing pins in order for the ring to pass through the no. 0 grommets. Route the firing
lanyard through all of the cutter firing pins and tie off with a locking bowline knot. Figure
A-4 shows the relationship between the cutter firing pin and ring, the firing lanyard, and
the grommet in the end flap of the deployment bag.

* * REMOVE THE SAFETY PINS FROM THE CUTTERS * *
Carefully (to avoid accidentally firing the cutters) fold the closing/locking flaps of the bag
over and thread all the O-rings through the matching grommets. The suspension lines will
emerge from the center between the two flaps.
Begin stowing the lines at one end and proceed to the other end. Each stow should extend

beyond the O-ring approximately 1 inch. Leave approximately 1 foot of lines unstowed.
Fold the line cover flap into place and fasten the velcro

Dress the bag, orient it in the proper relationship to the headbox, then insert into the
headbox container.

Finish packing according to the normal instructions for the SIIIS-3-ER parachute system.
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FIGURE A-1. Canopy Laid Out Before Packing Showing Correct Orientation of
Canopy, Suspension Lines, and Risers.

FIGURE A-2. Wire Bodkin Used to Pull Reefing Line Through Rings on the
Leading Edge.

A-4
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FIGURE A-3. First-Stage Reefing Line (Small Loop) After Completion of
Step 6b. Note knot in second stage reefing line and cutters on both reefing lines.

FIGURE A-4. Cutter Firing Pin and Ring, Firing Lanyard, and the No. 0
Grommet in the End Flap of the Deployment Bag.

A-5
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Appendix B

EJECTION TEST AUTHORIZATION, TEST PLAN,
AND ABORT CRITERIA
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DEPARTMENT OF THE NAVY

NAVAL WEAPONS CENTER
CHINA LAKE, CALIFORNIA 93555 IN REPLY REFER TO:

13100
Reg 6422-99
30 Aug 1984

MEMORANDUM

From: Head, Test Engineering Sectlon (Code 64221)
To: Chairman, Alrcraft Safety Committee (Code 063)

SubJ: REQUEST FOR INFLIGHT EJECTION AUTHORIZATION

Encl: (1) SJU-8/A Balistic Schematlic
(2) SJU-8/A Balllstic Listing
(3) TrajJectory Chart for Normal E jection Sequence
(4) Trajectory Chart In Case Of Rocket Motor Fallure
(5) Interface Attachment Analysls

1. Authorization Is requested for the conduct of Inflight ejections out of a
manned YF~-4J alrcraft to evaluate the Alr Gliding Escape System (AGES) para-
chute assembly In an ejectlon environment. Current fiight test criteria calls
for a ejectlon velocity of 500 KEAS at 5,000 feet AGL; with the aircraft being
in a stralght and level fllight.

2. The baslc escape system conslst of a Stencel SJU-8/A ejection seat which Is
approved for service use In the A=7 and TA-7 aircrafts. The SJU-8/A ejection
seat utlllizes a DART brake device which corrects for pitch and roll instability
during the Initial stages of ejectlon. This device Is deployed using two 2,400
pound nylon lanyards attached to the catapult manifolds of the guide tubes. As
the seat passes through about 21 feet of stroke, the lanyards disengage from
the seat and wil! subsequently stream or lay down agalnst the external surface
of the aircraft fuselage. Amount of lanyard tralling behind the rear bulkhead
of the aft cockpit will equal approxImately 15 feet. The SJU-8/A ejection seat
for this test will also Incorporate two aerodynamic stabllizers (fins) which
are normally stowed along each seat side panel. In a simllar fashion these
fins are erected by the use of two nylon lanyards as the seat egresses the
cockpit. As a result, the free length of Iine outside the cockpit lying against
t+he external surface of the alrcraft fuselage will equal about one foot.

3. The M-99 -Initiators normally used for the ejection sequence will be removed
and substituted with one electrically initlated M-53 pressure actuated Initia-
tor which will be controlled by the piiot. Other safety features to be incor-
porated are the Installation of a shunting plug/switch to assure that no current
can be applied to the M=53 Inltlator during Installatlion, and the Installation
of pllot controlled de-arming gulllotine In case of hange fire (see enclosure

(1)). Enclosure (2) is a llsting of all pyrotechnics used on the ejection
seat.

4. The aft cockplit canopy will be removed for these tests. Enclosure (3)
depicts the ejection trajectory of a three percentile dummy and seat mass at
450 KEAS. The trajectory does not change significantly for a five percentile
dummy at 500 KEAS. Enclosure (4) depicts the trajectory of the dummy/seat mass
relative to the alrcraft if none or only one rocket would fire.
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SubJ: REQUEST FOR INFLIGHT EJECTION AUTHORIZATION

5. The aircraft electrical system installation and check-out will be performed
by Code 6133 (Systems Engineering Branch). The seat/alrcraft Interface Instal-
lation, seat bulld-up and Installation In the aircraft will be performed by
Stencel Aero Engineering personnel In accordance with their procedures and
checklist. Enclosure (5) is a strength analysis of the interface attachment.

6. The first test is tentatively scheduled for the week of 17 September 1984,
1f additional Information Is required, please contact Mr. deHaan at extension
2135/6 or Mr. R. Sanford at extension 2943.

H. A. DEHAAN

Copy to:

063A

6115

6133

64

6402

6403 (StI1ff, Sanford)
641

642

6422 (deHaan, flle)

B-4



Ccae

NWC TP 6741

SEAY BACK ROCKET

OUYER TROMBONE

e 19%)
SlIS-3ER (SJU-8/A)
BALLISTIC SCHEMATIC
1 1
ELAY
NITIATOR — ==
Jut) INPUT (=PI M ; |

Lo t 31T
- w
o DELAY .
} AIRSPEED INITIATOR e
SENSOR [T~ =

SEAT/MAN | | = 28 VDL

SEPARATION ANEROID= < == B —
IMITIATOR GUILLOTINE ACTUATED L

{ IMITIATOR - +
MEg :
o
aneromo- ||| REEASe \& sowme |/
INITIATOR | L Ao
PARACHUTE CONTAINER o M-53 —
GENERATING
INITIATOR(,

DROGUE ]
CONTAINER o

TUBES

CATAPULT

i

cap

OATAPULT CARTRIDGE

OUTER TROMBONE

B-5

DdDeacmina
GAuileTIN €

Eveh./

s -
28 Vvbe



9-d

T INT

TY.

PN
472v495D001-7

12240-5
12641-1
12063-1
12065-3
1092-20
472V440D001-3
M-53

M-99

3003

SJU-8/A BALLISTICS

DESCRIPTION
SEAT BACK ROCKET
WORD ROCKET
CATAPULT CARTRIDGE
MULTIPLE TIME DELAY CARTRIDGE
3.0 SECOND TIME DELAY CARTRIDGE
ANEROID CARTRIDGES
INERTIA REEL INITIATOR
INITIATOR
INITIATOR
HOLEX SQUIB

CLASS

| nBu
ugh
ugh
neH
wgn
ug
wew
neH
new
ng

P9 d1 DMN



NWC TP 6741

12T1105A
8
TIME _ SEC, -
EVENT AFT | FWD g
1. CAT SEP .19 | .69 - &
2. SBR BURN | .44 | .94
3, PACK OPEN | 1.49 | 1.99 ¢
4. SPR GUN |1.29 | 2.29 =
5. FF1 2.79 | 3.29 = =
6. VERT DES -
7. GROUND IMP g
)
g
AFT _ _ _ _ 3 PERCENTILE -
FWD 98 PERCENTILE e
#
o 3 \ :
/ h =
TA - 7C TEST A Jd \ g
|
450 KEAS ( HIGH SPEED MODE ) TRAJECTORIES \ \
\ \\— 8
[ "]
\ H =]
\ b S
. \_ |-
\ 2
‘h __:
(=
\ \
. 8
'\ -
A £
\
S—iE
I \
e —hl E
- N\~
'
g 8
—
<
r Ervecd. 3

B-7

DOWN RANGE FT,



8-d

M CTINT

5

10

7 DISPLACEMENT -~ FEET

450 KEAS FLIGHT TEST TRAJECTORIES

NO ROCKETS FIRED & ONE ROCKET FIRED

Y

-0 -5 -10 5

X DISPLACEMENT - FEET
el Araw/e To ARcrAFT

f0

15

1.9 dL DMN



NWC TP 6741

N. Engle 8/17/84

[Dwg 1205C |

k of F-4 Interface Installation (450 KEAS Test)
Catapuit stroke will produce a load of 3780 1bs. (1imit) or 5670 1bs.
ultimate per side. For a Zero-Zero ejection tip-off loads on the upper
slippers would be 8100 1bs. forward “pull” on the upper slippers. At 600
KEAS, the tip-off load is an aft “push” load of 7800 1bs. on the upper
slippers. At 450 KEAS, the load is:

- 2 "
Pgtipper (450/600)“ x (7800+8100)-8100

p

siipper- = 843 1. aft (push on slipper)

Because this load will be reacted in bearing by the interface and the

aluminum mounting plate, only the bolt shear loads due to catapult thrust
(5670 Ibs. ult. per side) need to be checked.

Check of Fastener Shear Loads
The fasteners are 1/4 - 28, assummed to be at least 125 KSI Ftu or 7S KSI

Fsu. At 75 KSI Fsu, the shear allowable is 3682 Ibs. per fastener. Four
fasteners are used on each leg of the interface.

M.S. gaprt = (4% 3682)/5670 - 1 = 1,59

Check Interface Bearing Capability
For 7075-T73511 Extrusions, Fbru = 130 KSI. For a .25 dia. hole thru a.188

inch thickness, Pbru =.25 x .188 x 130000 = 6110 Ibs. per fastener. This

{s higher than the shear capablllty of the boit. No further analysis Is
required.

Ened. &
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ABSTRACT

This test plan incorporates the purpose, detailed
description and procedures for the inflight SJU-8/A
Escape System demonstration utilizing the Aircrew
Gliding Escape System (AGES) ram air inflated
parachute and seat stabilization fins.

This test will be conducted at the Naval Weapons
Center, China Lake, California, under the direction
of the Parachute System Department. The test will
consist of an inflight ejection of the Stencel
SJU-8/A Escape System from the aft cockpit of the
NWC YF-4 aircraft.
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1.0 SJU-8/A ESCAPE SYSTEM

The basic SJU-8/A ejection seat scheduled for use on this program has
been fully qualified in accordance with the requirements of MIL-S-18471
and MIL-E-9426 and has been approved for service use for installation
into A-7 and TA-7 aircraft.

1.1 Configuration Description. The general configuration of the
SJU-8/A Escape System is shown in Figure 1.

The seat consists of (1) an adjustable seat bucket, (2) airspeed sensor
assembly, (3) dual catapult tubes, (4) drogue parachute and WORD rocket,
(5) dual seat back rockets, (6) a catapult cartridge device, (7) main
parachute recovery assembly, (8) a DART system, (9) a survival kit
_assembly, and (10) several ballistic time delay devices, including a
14,000 foot and 7,000 foot aneroid. :

1.2 Functional Description. When the aircrewman pulls the
ejection control handle, two M-99 initiators are fired which in turn
initiate the inertia gas generator and catapult ignitors. The cata-
pult propels the seat/man from the cockpit. Catapult gases fnitiate
drogue deployment, Seat Back Rocket (SBR) ignition and initiate the
various time delays on the seat.

Inasmuch as the seat can operate in five different modes, drogue
release and main parachute opening times will vary depending upon air-
speed and altitude. The five modes of operation are as follows:

2. Mode 1 operates below 225 KEAS airspeed and 7,000 feet
altitude where the 0.1 second time delay shuttles the
LSSV, opens the drogue release and fires the 14K
aneroid. This releases the drogue and opens the main
parachute container allowing the parachute to deploy
and inflate.

b. Mode 2 is above 225 KEAS airspeed and below 7,000 feet
altitude where the output of the 0.1 second time delay
is blocked by the LSSV; the 1.2 second time delay fires
the 7K aneroid which releases the drogue and opens the
main parachute container.

¢. Mode 3 is above 7,000 feet aititude where the output of
the 0.1 second time delay is blocked by the LSSV and the
1.2 second initiator only cocks the 7K aneroid (which
does not fire until the seat descends to 7,000 feet).
The 3.0 second time delay then releases the drogue and
fires the 14K aneroid which opens the main parachute
container.

F301 —_
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AIRSPEED
SENSOR PROBES

== SEAT WEIGHT AOJUSTMENT ACTUATOR
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AIRSPEED/ALTITUOE SEMSORS
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GROUND SAFETY
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FOR CLARITY)
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PRIMARY EJECTION INITIATORS

LEG RESTRAINT RATCMETS

DART PIVOT POINTS

FIGURE 1. LOCATION OF SJU-8/A MAJOR ELEMENTS,
ASSEMBLIES, AND COMPONENTS
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Mode 4 is above 14,000 feet altitude where Mode 3, above,
operates down to the 14K aneroid which cocks but does not
fire until the seat/man descends to 14,000 feet where the
main parachute container is opened.

Mode 5 is selected when the crewmember operates the
emergency release handle before the appropriate time delay
above fires. In this case the seat/man separator initiator
actuates the guillotines, releases the drogue and opens the
main parachute container.

1.3 Escape System Modifications. The basic SJU-8/A seat used for
this test will be modified as follows:

1.

The seat bucket mounted M-99 initiators normally used for
ejection will be removed and substituted with one electri-
cally initiated M-53 pressure actuated initiator. This
initiator will be mounted to the aircraft bulkhead (Figure 2).

The normally used 28-foot flat circular parachute will be
replaced with the Ram Air inflated Aircrew Gliding Escape
System (AGES) parachute. Initial pack open and canopy
extraction will be unchanged.

The seat bucket will include the installation of deployable
stabilization wings. The wings are normally in a stowed
state positioned along the seat side panels and are deployed
by use of nylon lanyards as the seat is ejected from the
cockpit of the aircraft.

The aircrew survival kit including raft stowed under the
seat pan assembly will be removed and replaced with a 24-
foot flat circular parachute which will be deployed upon
seat/man separation and recover the seat.

Other minor deviations will be incorporated to accommodate
visual event indicators and instrumentation as required.
Such modifications will not interfere with seat design or
performance characteristics.

1.4 Test Dummies. NWC supplied instrumented anthropomorphic

dummies (3 or 98 percentile) shall be used for this test. The selected
dummy shall conform to USN anthropometric standards. CG location of the
combined seat/dummy shall be established and recorded by Stencel for

inclusion into the test report.
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1.5 Safety Considerations.
1.5.1 Hazardous Tests. The functional tests describéd herein pose

operational hazards and possible injury to personnel in the test area.
A1l aspects shall be considered affect1ng the safety of personnel
conducting the tests.

CAUTION: Only gualified personnel and
qualified witnesses will be
allowed in the vicinity when
the tests are conducted.

Procedures outlined in SAEC Safety Manual 111HSA931-001 will be followed
at all times.

1.5.2 Handling of Test Articles. The test articles shall be handled,
stored and transported in a manner that shall not exceed conditions or
environments beyond those imposed by required tests which may influence
the results of subsequent tests.

1.5.3 Hardware Damage. Should a test article be damaged during
handling, further testing shall be discontinued until it has been inspected
and approved for further testing by the responsiblie Test Engineer. Such an
event and subsequent disposition shall be noted in the individual test log
sheet.

2.0 TEST PURPOSE

The primary purpose of this test is to demonstrate AGES system compatibility -
with the SAEC SJU-8/A ejection seat and to further study the stability
effects of the seat with the installation of stabilization fins.

3.0 TEST DESCRIPTION

3.1 Test Conditions. One test of the configuration described herein
is scheduled. Conditions are listed below in Table I.

TABLE I
TEST CONDITIONS

Test Altitude Seat Bucket
No. MSL Velocity Test Vehicle Dummy %tile Position
1 7500 500. KEAS YF-4 98 I Down

NOTE: Nominal seat/dummy CG will
be used.

F301 ==
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3.2 Test Profile. This test will involve the ejection of a
complete SJU-8/A ejection seat with 98%tile dummy installed from the aft
cockpit of the NWC furnished FY-4 aircraft. The ejection velocity of 500
KEAS at 7500 feet MSL will result in a parachute pack open on approxi-
mately 225 KEAS when operating in the 1.3 second high speed mode. See
Figure 3. Inasmuch as the 7,000 foot aneroid may or may not allow the
seat to operate in the 1.3 second mode due to tolerances, it will be
required to incorporate the 14,000 foot aneroid into that Ballistic
Signal Transmission System (BSTS) subsystem. Ejection signal will be
provided by the forward occupant of the FY-4 aircraft.

3.3 . Event Seguencing. The following events in the order listed are
predicted for the ejection sequence and subsequent recovery.

« 1. Seat ignition T = 0.
2. Inertia reel gas generator initiation.and catapult
ignition.
3. First seat motion.
4. Drogue projection.
5. Seat sequencing mode selection and SBR ignition.
+ 6. Catapult separation.
7. WORD release.
8. Main parachute pack open.
9. WORD ignition.
= 10. Main chute pack extraction.
+11. Line stretch and parachute reef open.
-12. Seat/dummy separation.
«13. Parachute full open.

*14. Ground impact.

NOTE: The seat assembly will be recovered
using a Stencel furnished 24-foot
flat circular parachute. The chute
will be stowed within the araa of
the survival kit and will be static
line deployed at seat/dummy
separation.

4.0 SAFETY PRECAUTIONS

4.1 Safety.

WARNING: Do not approach the test vehicle at any
time without complete knowledge of the risks and
hazards attendant to its then present condition.
The SAEC Test Engineer is the only SAEC represen-
tative who can grant permission to approach the
vehicle while it is being prepared for testing.
Once the test vehicle has been placed on the NWC
flight line, it is the NWC Project Engineer's
responsibility with the cognizance of the SAEC Test
Engineer to allow or not allow visitors or
technicians to approach the vehicle.

9
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4.2 Test Site Safety Operations. Test site operations shall be
performed in accordance with applicable NWC Safety Procedures.

4.3 Ground Safety Control System. This system places the seat in~ —
"Safe" or "Armed" conditions. For a "Safe condition," the lever is

puiled upward. This action prevents-initiation signals from firing any
initiators normally installed. It will not safety the initiation system
used for this test.

4.4 Ejection Control System. The primary ejection control handle
normally initiates the ejection sequence; however, for this test, this
control will be bypassed and the system initiated electrically. Holex
3003 Series 1 watt, 1 amp pressure cartridges or equivalent, have been
selected for this ignition system.

4.5 General Precautions. The SJU-8/A Ejection Seat System contains
pyrotechnic devices which do have a qualification history. Since these
devices contain propellants and explosives they should be handled with
that consideration normally assigned to ballistic items.

4.6 Rockets and Catapult. The catapult and rockets are initiated
by gas pressure. Care shall be exercised to prevent pressure from
being directed into the respective rocket or catapult gas port except
as required for tests.

4.7 High Pressure Gases. The SJU-8/A Sequencing Subsystem, rockets,
and catapult, operate through the utilization of high pressure, high
temperature gases. A failure of hardware during operation may result in
dispersion of metal fragments and ignited propellant. During test
preparation and operation it is mandatory that all personnel and equipment
be positioned at a distance from the test unit which will ensure no
personnel or equipment damage. ’

4.8 Descending Hardware. Consideration shall be given to existing
wind conditions during testing to ensure that descending test hardware,
both under parachute and ballistic trajectory/free falling, will impact
at a safe distance from all personnel and equipment. (NWC
responsibility)

4.9 Irritant Fumes. Consideration of wind directions and personnel
placement shall be exercised to reduce the possibility of personnel
inhaling irritant fumes exhausted by the rockets and catapult.
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4.10 Handling. The ‘test assembly shall be handled, stored, and
transported in a manenr that shall not cause conditions or environments
which are in excess of those required by the tests.

4.11 Hardware Damage. In the event a test unis is inadvertently
damaged during handling, further testing of the unit shall be discontinued
until it has been inspected and approved for further testing by the
responsible NWC Range Engineer, with the cognizance of the SAEC Test
Engineer.

4.12 Post-Test Clearance. In the event a test unit fails to activate
on command,. it shall not be approached or handled until clearance has been
granted by the responsible NWC Range Engineer, with the cognizance of the
SAEC Test Representative. Such a failure shall be assumed if the seat
fails to leave the test aircraft under catapult power stroke.

4.13 Malfunctioned Hardware. In the event a test unit is activated
but fails to operate correctly, the touchdown point shall be visually
marked. No personnel may approach the malfunctioned test unit until
clearance has been granted by the responsible SAEC Test Representative
with the cognizance of the NWC Project Engineer.

4.14 Explosive Handling. Handling of explosive material and devices
shall be 1n accordance with DOD 4145,26M,D0D Contractor's Safety Manual
for Ammunition, Explosives and Related Dangerous Material. Al1l explosives
handling and transportation at NWC will be accomplished by NWC. A1l SAEC
procedures will conform to NWC standard operating practices. The NWC
Project Engineer is the final authority on matters pertaining to the
subject.

5.0 INSTRUMENTATION REQUIREMENTS D
5.1 Telemetry. This flight test will utilize one telemetry package

containing a minimum 10 channel recording capability. The dummy telemeter-
ing channel assignments are specified on Table II and shall be mutually
agreed upon between NWC and Stencel. The NWC will be responsible for

all aspects of this test and will include but not necessarily be 1imited

to the reception of TM signal, acquisition of data, playbacks and ground
station operations, maintenance and calibration of ali TM packs and
transducers.
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TABLE II

TELEMETRY TEST EVENTS - DUMMY

Measurement No.

1 Rol1 Rate 1500°/Sec
2 Yaw Rate 15000/ Sec
3 Pitch Rate 15009/Sec
4 Gy Acceleration +25¢g
5 Gy Acceleration £+25¢g
6 Gz Acceleration 504
7 Parachute L.H. Riser 5,000 1bs.
8 Parachute R.H. Riser 5,000 Tbs.
9 Pack Open Event

- 10 Seat/Man Separation Event

5.2 Photography (Non Metric). The following photographic coverage

will be required from NWC and will include those support areas such as
manpower, cameras, timing, chase aircraft, lenses, film, developing,
prints and identification.

1. Onboard Cameras - Two (2) 16mm cameras using color
film at 400 pps.

2. Photo Chase - A minimum of one 16mm camera using
color film at 200 pps. .

3. Ground to Air - Two 16mm cameras using color film
at 200-400 pps, one 35mm color at 120 pps and one
video.

5.3 Photographic (Metric). Metric cameras (Askania) will be
utilized to record range position, elevation, velocities, rates of
descent and other parameters required by NWC.

5.4 Sti1l Photo. Stencel requests that NWC provide manpower and
equipment for the purpose of documenting pre and post-test activities as
they pertain to this test. This would include seat buildup, aircraft
installation, and post-test equipment photos. All coverage should be in
color.

6.0 REPORTS AND DATA
Stencel requests that two copies of all photo, telemetry and space
position data be provided within two weeks following completion of the

test. Stencel shall prepare a test report 45 days following receipt of
this data. ’
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7.0 TEST FIXTURES AND EQUIPMENT REQUIREMENTS

7.1 The following Stencel furnished equipment will be provided in
support of this test. : .

. 1. SAEC support as required.
2. SJU-8/A ejection seat and ballistics.
3. Interface assembly.
4, Seat sling.
5. CG fixture.
6. Seat recovery parachute assembly.
7.. Miscellaneous tools, etc.
8. Visual event indicators.
9. Dearming guillotines.
7.2 The following items will be provided by NWC.
1. Telemetry systems and support.
2. Photo equipment and support.
3. Launch aircraft - YF-4,
4, Chase aircraft.
5. Facility for final assembly of test item.
6. Dummy.
7. Personnel flight clothing/equipment.
8. AGES parachute assembly.
8.0 TEST PREPARATION AND PROCEDURES

- Test preparations at NWC will include the basic seat buildup and dummy
preparation, seat aircraft installations and seat/aircraft arming and final
closeout. Instruction check sheets depicting these procedures are contained
in Appendices A through F. Stencel will assume the responsibility for the
performance of these tasks along with the concurrence of NWC project and

safety personnel.

9.0 HARDWARE DISPOSITION

With the exception of the AGES parachute, alil test hardware is to be
returned to Stencel, Asheville, N. C. Upon return, the System Effectiveness

Department will perform a detailed Marginality of Success (MOS) evaluation.
Results of this MOS will be included within the contents of the test report.

Faor W
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1271541
APPENDIX A
" TEIST NO. CHECX LIST: SIIIS SZAT PREPARATION
WITNESSED
ITIM PERFORMED BY
NO. DESCRIPTION BY NWC | SAEC DAT.
1, Place seat in holding fixture and secure all 9
attachments. : /{ & e /’%
2. Instal] headrest and torgue NAS1225-3L bolt to
120 = 20 in. 1bs. Remove two safsty pinms. %/ L‘/ A3 | Sfacly
. Remove wedge and RALSA (if installed) and perform ﬁ/ o
a visual inspection. Record observations. nA /{‘/@,
4.
5. Install drogue container and torgue MS21262-25 % -
bolts to 90-100 in. Ibs. /% re |V
7 M
8. Log the following (if readily visible and/or
available): -
Seat S/N G2 00
Drogue S7I % A/
, Parachute. S/N i n 9 /
= Headrest S/N_ o s
: RALSA /N J/& i
' ¥
7. Asserble plumbing components to WORD/drogue release :
assembly. Verify all O-rings in place. Torgue and 5
stripe 211 fittings. J nb /z.%
(284> u0RD S/N Prop Lot No. Dats Mfg. &_/
Release S/N 9348 )
| WORD moz fety pin removed. !
e T T
Lils}
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12T1541
TEST NO. SZAT PREPARATION
WITNESSED
T PERFORMED BY
NC. DESCRIPTION 8Y NWC |SAEC DATZ
g. Install WORD/drogue release assembly on seat. '
At=ach 217 plumbing fittings. Zé/ A5 7/25_/%
Vo
1C. Troque WORD/drogue release assembly attach bolts,
80-100 in. 1bs. A W AR | as oy
it s Connec: WORD bridle and install flat head pin and % L/
cottar key. . | G /gy
T/
2. Connect drogue riser and install flat head pin, % -
washer and cotter key. [\’/ AN SGla. )
/
135 Position WORD in cradle and engage withdrawal
1ines in strap. : L(_/ LYK
/Aﬁﬁf.
14. | Confirm "WORD* bridle routing. ALl T
oA 24
y <
5. | Install Guillotine/LSSV Assemdly.’ | X& e
/ E
5. -
17. Terque all fittings in accordance with MS21344, }{éu 2L 7/19/%
7
ig. Remove airspesd plunger plug. ZL/ Y 7/26/‘:5/‘
/ /
16
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1271541
TEST NO. SEAT PREPARATION
WITNESSZD
ITeH PERFORMED BY
NO. DESCRIFPTION BY NWC | SAEC DATE
f 18, Insert rod and push on plunger to release force nrn ‘
on a'lrspeed sensar 1ock‘lng key. /{A/ PP 9-15'5
20. Remove key. Gent‘ly et plunger retract to assure w no
2 un'lock position of the intarnal locking mechanism.. 425 |G 2¢-8Y
/U—vva—dﬂ/:.
a/‘-( ,04,444_ ,«/‘v
21. Recoek plunger 2;:! reinsert ‘lock‘lng key, np‘laca K re
plug- L/ cos¥ |§-25-8F
ANV U it
22. Ins=all taruster. Attach arming keys to thrustier. [/’ : D - S0
g.25¥ |G - 26+4%
23. Check seat buckest travel. Should be 5.00 = .060 D
inches. (Use calibration rod) 5.0 A, Kl W g/ﬂjiy g -25-Y
/]
24. Verify proper operation ¢f Ground Safety Control
Handle. %4/ 43 | G2,
[
5. Verify proper operation of Inertia Ree'{ and % ﬁ ) .
Control Haridle. Check IR strap travel. ]2 A 9264
. Ground Safety Control Handle SAFE) and lockad.
25 u ety up (SAFE) Zﬁ/ 20 | Gogpdd
CAUTION: Attach grounding wire to seat and maintain until seat i{s ready to be moved
bv track personnel to tast site. Personne]l wno perform buildup tasks will
wear proper garments while in contact with.seat.
A7
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1271541
TEST NO. SEAT PREPARATION
WITNESSZD
ITEM PERFORMED BY
NO. DESCRIPTION 8y | NWC JSAEC DATE
27. Inst21l two (2) pressurs transducers o airspeed _
sensor sys:am. A7 Nin | G-
28. | Torgue 211 fittings in accordance with MS21344. L
Torque -3 fittings to 95-105 inch pounds; the -4 Ves /.
#i+tings shall be torgued to 135-150 inch pounds.
Seal all fittincs when properly torgued. s | 7-2s
29. éns‘..a'l‘l P/N 1.205 (3.0 sec. )o%lay initiator B
/N 9 N ’-g tg Mf . .
125 . WUNyAgacsor? 3 % L/ 25/, J=25-
30. Install P/N 12063 multiple time delay initiator s /5
SIN 0.5 1% ., UNurgacon-0% Data Mg, — lJ RA |5 /oese,
/7
3L Install a1l required caps/plugs to seat plumbing
per applicable schematic and specify below. 21
A s}
7/2¢
: . / & 725/5
. ' %
c F
32. Install cartridge in 14K agerpi .
Aneroid S/N29s¥ Lot Na‘:‘”"&‘g‘bgrta Mfg. |- 4=, A ?g'&
Cartridge S/Mozaeo LOt No.74-537Date MfJ_g.pqg. S 74,_2 s
. Instail cartridge in 7K ggemi%é G
gmd S/Nacqs Lot Not'"¥" ate Mfg.5- o0, : A:
~idge S/ Lot No.79-s3yDate Mfg.2-74.
92T~ ﬂ/ J 15/%%
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1271541
TesST NO. SEAT PREPARATION
WITNESSED
ITEM PERFORMED BY
NG. DESCRIPTION BY NWC | SAEC DATE
34. Install 14K aneroid. . % A 1/3s
U‘m/m o )L 1}, abele % ¢ /X“
3. Install 7K anerocid. : 7,
i lld oo BB, bt TUA | =5 Vahe
3€. Install .;;ea»./r;:x; sep?r{agcm M-:e Do _not install
headed pin. nsta )
M98 S/N 25 < Lot m."‘g'éh i q’%’f}#’a /{W An /2’5/5/4
37. | Contirm -39 snipping pin installed. w/ -
_ nAa (A‘S/&
38. %n::z;n 1n§x/-:1'a nabgu generator. ALE
Cartridge S/N LN Date Mfg. NOT A PIrRIEA
38A Install left and right hand upper SBR Murphy plates %W
with rivets. -
8. Insta1l 1ive left_hand SER sue and seal. a]l fittfings ¥ A5 g
& L/EE'C% °°Z> méq dat <2 — %4/ /’5/34
40. Install Yive right hand R ue and sea'l al] fitking
_sluSud ¥ JETE 'é&,.ﬁ (Y X0\ \nn [T
a1 Connect main chuts risers and veri®y continutty. % ﬁ ) 9
Secure in place with four bolts and nuts -4 placses. no /Q(@
i Ve
42. r.ngageiseatéman sepax(-at‘ionl'lany?rd on bellecrank -
each side cf bucket (two places i z Jan lg
- , L /al v s
—
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1271541
TEST NO. SEAT PREPARATION
WITNESSED
ITEM PERFORMED BY
NQ. DESCRIPTION 8Y NWC | SAEC DATE
43. Install MAINTENANCE STREAMER SAFETY PIN in S/M .
separation M=95 recsptacle. /1.,3 4 /26/
A
&, Connect S/M separation M=99- firing pin to : '
multiplying arm with appropriate hardware. A5 %(’/
-
45, Remove shipping pin from S/M separation M-99. {4‘ ) Jo ;/2?16(
48, Confirm shipping pin removed from saat/man
separation M-99. W Fn | 9/ae/%
/
47. Ensure ground safasty control handle is up (SAFE) ﬁ/
and locked. ' AN 9 Joo /21
/7
48, Visually scan seat back fwd surface for 2ll '
mechanical attachments compiete, brackats attached, m
and plumbing lines torgqued and striped. AR NG foy 1y
/A
43. Pesition and fasten initiation subsystem cover. /
%ﬁ/ R V7/1e/sy
7 7
5G. MA SAFETY P 1 .
56 Remove MAINTENANCE IN and install wedge ﬁ_’/ A3 7/“[‘3"7‘
- /A
51, Reinstall MAINTENANCE SAFETY PIN. Be sure it is f
secure, : W /75 7/‘26/{{4

20
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1271541
TEST NOemo SEAT PREPARATION
T WITNESSED
I™ , PERFORMED |-  BY.
NO. DESCRIFTION 8Y NWC | SAEC DATEZ
52. Ensure that pack open flashbulb clip insulator s
- in place, 211 flashbulbs not hooked up. /Q / < ‘i/ia/i
53. Remove insulating tape and attach battery lugs to
the proper terminals (2 & 3). &_/ =g 7/26/<g
54. Using VOM, verify that when pack open clip :
insulator is removed, power {s a2t bulb connectors.
Reinstall insulator. w M 7/.2c/s'
[/
83, Ensyre the ground safety control handie is in the
. up (SAFE) and Tocked position. Rotats emsrgency
releasé handle up and verify that power is é)
available at bulb connectors and removed when a
handle is returned to down pesition. S5 ?/ec/g
€. Place tape over all terminal board screws. Z!lj
A0 19/a g
; Z f/g
57. Pesition and tie/tape in place T/M pack cpen and /(/
saat/man saparation breakwirss. M0 1/525 /s
5&. Prepare RALSA kit. /
Kit contents datoey /@Z@/ &(Zé
Weight 2 s~ ibs.”
\J
g¢ Install RALSA. Verify hooks engaged and release i
nandle down and locked. M P 7/ y
1 2¢/%.
—

21
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TEST N SEAT_PREPARATION .
WITNESSED
ITaM PERFORMED BY
NO. ' DESCRIPTION BY NWC | SAEC DATZ
0. Install (plug in) restraint straps to ratchet assy. .
Be cert_:ain rings are on straps. U /lB 7/4_(,/3
/ I
gl. Pull on leg lines to ensure proper engagement under
RALSA platform. [1/ AR e/ Jy
— ]/
82. Verify kit release handles properly stowed. { u/
S 711_3&
/
"33, | Install RALSA cushion. %ﬁ/
Z—Lﬁ_;&gls_u_
64. Install wedge cushion. W
R 19/20 /2y
/-7
63. Install headrest cushion. % ﬁ/
. b
2R 7/& ]Zw
g8, Weight ccrmletad seat /A Z 1bs. ] J 1
Cop ot Lot i BT b o)) ooy ek
7 =7 7
C a2
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APPENDIX B 1271541
CHECKLIST
TEST NO. DUMMY PREPARATIONS
ITEM PERFORMED { WITNESSED
NO. DESCRIPTION BY BY DATE
: : NWC | SAEC

/)
Record dummy S/N @:ﬁﬂ ,é 5 %

Dummy Damage Chart.
Record damage. ’

ey

Rl

Weigh the nude dummy and record.

WEIGHT:

Adjust dummy 1imbs for 1 g, barely restraining

the weight of the 1imb when extended horizonta11y.4

Leg joints shall be adjusted with the torso in

supine position.

Adjust head, neck and torso joints so they shall
not move at a horizontal accelerated Toad of 1 g
in the test position, but shall move at a

horizontal load of 2 g's.

Equipment Damage Chart.
Record damage.

il
7
i

Dress dummy as follows:

Flight suit
Exposure suit
Boots

Gloves

Helmet

Oxygen Mask and
hose assy
Survival/flotation
vest

Anti-G suit

| b5 AVURESS

\?Aye 98%ile

<z
vV o

v .
v‘//

N

—
v
‘/_21
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1271541
CHECKLIST
TEST NO. DUMMY PREPARATIONS
ITEM PERFORMED | WITNESSED
NO. DESCRIPTION BY BY DATE
. NWC | SAEC
8. Ensure that umbilical is routed down outboard
side of RH leg and lanyard secured to calf by : /21 &yp/
hose clamps and tape.
9. Route wires frbm chest package to pack open and

seat/man separation wires on seat.

10. | Weight of dressed dummy /SOOD . / ‘F”'}‘z%‘{
. w |
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APPENDIX C

CHECKLIST
SEAT CG

1271541

WARNING: MAINTAIN ELECTRICAL GROUND OF SEAT AT ALL TIMES
MAINTAIN SAFE/ARM HANDLE IN SAFE POSITION

ITEM : "PERFORMED | . WITNESSED
NO. DESCRIPTION BY BY DATE
’ NWC | SAEC
.
1. Assure CG fixture is correctly assembled and I
leveled.
2. Secure the seat in the fixture. (iizré%
3. Adjust the seat for the particular test; FULL UP fon 0
the = or FULL DOWN for . Note seat
position. c)rf7
4. Secure the dummy in the seat as follows:
a. Place CG fixtuer in Z (down) position.
b. Hoist dummy up and position in seat.
c. Secure dummy in seat by connecting lap
belt and riser Koch fittings.-
d. Tighten lap belt.
5. Attach personnel services.
6. Attach restraint straps to leg garters.
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1271541
"CHECKLIST
SEAT CG
ITEM PERFORMED | WITNESSED
NO. DESCRIPTION BY BY DATE
NWC | SAEC
7. Attach stow and tape instrumentation wires and
connectors. C’ )
8. Place CG in X (upright) position and check
security and tightness of all straps. ((
)
- 7
9. Lock inertia reel and snug up shoulder straps. {{r/)
10. Position dummy's hands above lower firing handle
and tie together with 1500 1b. cord or equivalent.
11. Determine center of gravity and record on

following sheets.

2A
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12T1541

- CENTER OF GRAVITY AND WEIGHT DATA

F

X

Y

- X
/L(DHE! END OF
GUTDE TUBE
'E d
CENTER LINE OF
EUTDE TUBE

Y

TEsT stre: Awe G L
sz TEST No.: LYY S
rest oare: L2/ /Y

DuMMY PERCENTILE: 572 (/0E)
VERTICAL SEAT ADJ.: £t/ J,

TEST ARTICLE WEIGHTS (LES)

ouMMY (S/N_ [#83 )
COVERALL

B00TS (SIZE___ )
GLOVES

HELMET (SIZE )
OXYSEN MASK

0, HOSE & CONNECTOR
SURVIVAL VEST

ANTI-G SUIT

PRESSURE SUTT
FLOTATION VEST

TORSD HARNESS .
" ANTI-EXPOSURE SUIT '

..m

TOTAL DUMMY DRESSZD Wi.:

TOTAL SURVIVAL KIT WT.:

*TOTAL SzAT ASS'Y Wr.:

TOTAL BALLAST WT.: .
*TOTAL EJECTED WT.:

BALLAST QUANTITY & LOCATION

5000
3/3.9

372.90

27
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SAEC TEST NO.: JWC F¥

® | ®

4| | Sl
LELYL AL A
2 We= e
i
ey -— Q"
ot K20
Dﬂ =0 = W20 + 2) --SO(Hs - Hﬂ.) D! = 0 = W(19,5- X) -SO(WS - NT)
- 54 1090
z. 50 (H '1;2{) -20 - R 18.5. % (Hﬁ_ )
‘)/& 7 - . —
: - Xe| Sy |
4 .
I=z - 77
7= /726 |
AC = Actuator Sxtansion 5,00 inches . Compensatas for .5 shim behind

intarfacs mounting brackats

/L,Lé -&
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APPENDIX D 1271541
CHECKLIST
TEST NO. FINAL SEAT PREPARATIONS
ITEM PERFORMED { WITNESSED
NO. DESCRIPTION - BY BY DATE
- NWC | SAEC
- p .."(b %
1. Instaﬂ“&apg tS/cZ/rtridgg'J t% 2/4'?/ 6aéﬂngs in %
place. ﬁé:f) 4

SN, &2f Lot No.77/ﬁ//f27"id7/’&23

2. Install manifolds as required to catapult AL
cartridge ignitors. K
3r Connect trombones to manifolds via 4R6B-SS tee 7
: or as required by Test Plan. Torque and stripe. CZ
/
4. Install initiation hose assy to 4R6B-SS as
required.
58 Check connectors for no voltage and mate seat
flashbulb connectors. Tape together and to seat. ész
H-_-"_
6. Install SFM switch. Use wax cord to secure top

of plate to spacer bar. Tape wire temporarily to
side of seat. Check for desired open circuit
across pins A & B. Ensure wire does not
interfere with DART.
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1271541
CHECKLIST
TEST NO. FINAL SEAT PREPARATIONS

ITEM PERFORMED | WITNESSED
NO. DESCRIPTION BY BY DATE

. NWC | SAEC 1
7 Connect squib leads to sequencer before placing '

seat into cockpit (sled).

8. Install seat. (‘%
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1211541

. APPENDIX E

SJU-8/A SEAT/AC_INSTALLATION PROCEDURE

Install seat interface to mounting plate in rear cockpit of
F-4 aircraft. Secure in place with eight (8) % 28 boilts.

Install M-53 initiator one (1) to right side of adaptor
plate with Adel clamp.

Verify onboard cameras are installed and loaded.

Install flashbulb (T = 0). |

Install seat/man to cockpit of test aircraft.

Lock the interface/seat together by functioning the lever
g:dtgﬁt?op L/H side of the 1nterface. Install security bolt

Conduct TM checkout and calibrate.

Using Alinco squib motor: Measure bridgewire resistance of
one (1) Holex 3003 ignitor and record value below:

Ay pree 75 it /4

Holex 3003 R/H Resistance =

NOTE: Bridgewire resistance values should read

0.95 = 0.05 OHMS,

Place one (1) MS28778-5 "0"-ring on the Holex output end and
insert into an 894-5 reducer.

Place one (1) MS28778-4 "0"-ring on the -4 end of the reducer.
Install this unit to the M-53 initiator.
CAUTION

Insure that foil shunts are installed to
ignitor connector.

Have all necessary still photos taken.
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APPENDIX F

SJU-8/A FRT SEAT/AIRCRAFT ARMING AND FINAL CLOSE OUT

CAUTION

The final arming steps of the SJU-8/A ejection
seat will be accomplished with the test aircraft
(F-4) engines running. Because of the noise

level of the operating engines and close proximity
to engine intakes, participating individuals will
be kept to a minimum. A1l nonparticipating
personnel will be kept well clear of the area.

1. Date /lﬂli/@'y Time_7 A% Test No. F(//W
2. Personnel. g/&/[p’)// 7)) ({4/7'// B 52.74)

3. Cockpit cameras in place (magazines, lenses) electrical
connectors disconnected.

4. Cockpit flashbulb installed.

5. Dummy/seat umbilican connected.

6. Dummy/seat umbilical by (not thru) secondary firing handle.
7. Lap belt fittings attached and lap belt snug.

8. Inertia reel handle "locked" position.

9. Emergency release handle in "stow" position.

10. Shoulder harness fitting (riser fittings) attached to torso
hraness and shoulder harness snug.

11. Helmet visor down and locked.

12. Oxygen mask straps snug.

13. Seat release level on interface down and locked.
14. Confirm all witnesses have viewed cockpit.
15. Request plane captain to apply external power to aircraft.

16. Request pilot to actuate "ejection initiation" switch. Record
voltage at ignition cable plug. VDC (SHD read 25 VDC)



23.
/' 24.
\V/

" 25,
26.
27.

NWC TP 6741

1271541

Request pilot to secure switches.
Replace cockpit flashbulb.
Connect camera (2 ea.) electrical connectors. Tape in place.

Inform plane captain and pilot that the seat is ready to be
armed.

Position safety control handle in "down and lock" (armed)
position. .

Remove safety pin from M-99 initiator.

Ask pilot to start engines. /%A;l/RL/

Verify cockpit safe/arm switch is in "safe" position.
Request pilot turn T/M power on.

Pilot close canopy over front cockpit. .

Using VOM (Volt-OHM-Meter), check ignition circuit for stray
voltage as follows:

.R/H side of seat.

\//.Pins A to_B = No voltage
Pin A to GND - No voltage

X Pin B to GND - No voltage
Request pilot turn T/M power off. 572@,{&,/%2%1/41(1451,

Repeat stray voltage check (Step 27). /t/C¥/T:,,
NOTE: Remove VOM from aircraft at this time.
Remove foil shunt from Holex squib. '

Connect ignition leads to Holex squib on L/H and R/N side of
seat.

Attach flex hose from R/H catapult to output port of M-53
initiator. »

 Remove all tools, etc. from the aircraft work area.

Advise NWC safety seat is armed and ready for test. Depart
the area.

End of. Check List
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AGES INFLIGHT EJECTION
GROUND- ABORT CRITERIA

NAVWPNCEN RANGE NOT OPERATIONAL; l.e., less then: 4 Radars, 3 M-45 camera

sltes, lack of computer, plotboard or video.

2.
3.
4.
4.
5.

. 6'

No Photo chase aircraft avallable.

Loss of Telemetry signal.

Surface winds in excess of 20 KTS at the DZ.

Adverse weather condlitions for good photographic documentation.
Less then 30 minutes of remaining Range time prior to engine start.

Unsafe system condIitlions.
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INFLIGHT ABORT CRITERIA

1. NAVWPNCEN Range NOT OPERATIONAL, l.e. less then: 4 Radars, 3 M-45 camera
sltes, lack of computer, plotboard and video.

2, Lloss of entire telemetry signal

3. Surface winds In excess of 20 KTS.

4. MAdverse weather conditions for good photographic documentatlion.

5. After one "Hot Fire;® l.e., after conflirmation that electric current was
transmitted to the M-53 Initiator through means of cockplit indlcator |ight,
flashbulb or T™.

6. After two "Cold Fires" when no current was transmitted to the M-53
Initiator.

7. Loss of all aerlal photo aircraft.
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PRE-LAUNCH PROCEDURES

NOTE: Scheduled Range time is RT.

1.
2,
3.

4.

RT-1 hour: Start Stencel's systems close out Inspection and checkllst.

RT=30 minutes: Pllot conducts YF-4J alrcraft pre-flight Inspection.

RT-20 -llnu‘l'es: (a)
(b)
(c)
RT-15 minutes: (a)
(b)
{c)
(d)
(e)
)
(g)
(h)
(1

Pllot manned the cockpit

Start g‘ound power unlit

Conduct stray voltage and systems check.
Shut down ground power unit

Close plilot's cockplt canopy

Clear all non-essentlal personnel
Hook-up gulllotine and Initiator squib
Turn on teiemetry

Remove safety pins

Start ground power unit

Start alrcraft engines

Perform normal alrcraft take-off procedures.
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SEAT FIRING PROCEDURES

NOTE: (1) Seat ejectlon time is T.
(2) A "DRY RUN" will be required.
1. T-30 secmds; Telemetry signai conflrmation.
2. T-20 seconds: Range camera tracking conflrmation.
3. T-10 seconds: Turn Master Arm ON.
4. T-3 seconds: Activate "FIRE® button.
5. T-0 seconds: Seat ejection.

6. |f the ejection seat did not leave the alrcraft, report condition of FIRE
Indicator light In pllot's cockplt; 1.e., green light ON or OFF.
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ABORT PROCEDURES

1. After one "™Hot Fire™ confirmation (Through means of: Green Indlcator
light, flashbulb or TM) activate the guillotine fire switch.

2. After first "Cold Flire" confirmation (No green light, flashbulb or T™M
Indication) turn MASTER ARM switch OFF. Set-up for another pass.

3. After the second "Cold Fire™ confirmation, turn MASTER ARM switch OFF, then
activate the guillotine switch. Return to the Airfield and land at pllots

dircretion.

4. After aircraft engine shutdown, turn OFF the telemetry and procede with
Stencel's abort procedures.
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Appendix C

NWC TEST DATA FOR AGES IN-FLIGHT EJECTION
23 OCTOBER 1984
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NAVAL WEAPONS CENTER . TP 84P431 AGES
RANGE DEPARTMENT TESTED 23 OCT 1984
DATA BRANCH (CODE 6252)

TABLE OF EVENT TIMES

Film Time Elapsed Time

EVENT Hrs. Mins. Seconds Seconds
4 Drogue projection ' 15:  40: 09.411 0.000
6 Catapult separation ~ 09.461 0.050
7 Word release 10.914 1.503
8 Main chute pack open 10.950 1.539
10 Main chute pack extraction 10.968 1.557
1 Line stretch 11.130 1.719
11A Main chute bag separation 11.166 1.755
12 Seat dummy separation 11.383 1.972
118 ‘ggz;—chute leading edge disreef 12.286 2.875
11C Main chute bottom disreef 12.476 3.065
1D Main chute slider disreef 12.936 3.525
13 Main chute full open 13.225 3.814
14 Impact (duinmy) 15:  43: 01.749 172.338
15 Impact (seat) 15: 44: 02.678 233.267
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NWC TP 6741

AGES EJECTION SEAT TEST
23 OCTOBER 1984
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AGES EJECTION SEAT TEST
23 OCTOBER 1984
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