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MIL-A-81573(AS)
1 April 1968

MILITARY SPECIFICATION

AIRCREW ESCAPE SYSTEM DESCRIPTIVE AND PERFORMANCE
DATA PRESENTATIONS, REQUIREMENT AND FORMATS
FOR; GENERAL SPECIFICATION FOR

This specification has been approved by the Naval
Air Systems Command, Department of the Navy.

1. SCOPE

1.1 This specification defines the data requirements for aircrew
escape systems and, in addition, establishes standard formats for (a) the presen-
tation of data depicting aircrew escape system capabilities under varying conditions
of speed, altitude, attitude, and sinkrate (b) system operation descriptions, and
(c) system and ballistic component configuration. The formats established herein
are compatible with the requirements for pilot's handbooks and other publications,
as herein specified.

2. APPLICABLE DOCUMENTS

2.1 The following documents of the issue in effect on the date of
invitation for bids or requests for proposal, form a part of this specification to the
extent herein specified.

SPECIFICATIONS

Military

MIL-T-005474 Technical Manuals: General Preparation of
MIL-M-7700 Manuals: Flight

MIL-M-8910 Manuals, Technical: Illustrated Parts Breakdown;

Preparation of

| rsc 60 |
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Military (Continued)

MIL-E-9426 Escape System Testing, Ejection Seat Type
Ground and Flight Tests; General Specification
for

MIL-N-17792 Negatives for Reproduction, General

Preparation of

MIL-S-18471 Seat System, Ejectable, Aircraft, General
Specification for

MIL-A-23121 Aircraft Environmental, Escape and Survival
Cockpit Capsule System, General Specification for

MIL-M-23618 Manuals, Technical: Periodic Maintenance
Requirements, Preparation of

MIL-M-38784 Manuals, Technical: General Requirements for
Preparation of

MIL-M-81260 Manuals Technical, Aircraft Maintenance

MIL-M-81273/5 Manuals, Maintenance, Technical (Equipment
Type), Specifications for

STANDARDS
Military
MIL-STD-846 Escape System Testing: Ground, Track, and
Flight Test
PUBLICATIONS
NAVAIR 11-85-1 Rocket Catapults for Aircraft Ejection Seats:

Description, Operation and Handling
NAVAIR 13-1-6.2 Survival Equipment Manual

(When requesting any of the applicable documents, refer to both title and
number. All requests should be made via the cognizant Government quality con-
trol representative. Copies of this specification and other unclassified specifica-
tions and drawings required by contractors in connection with specific procurement
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functions should be obtained upon application to the Commanding Officer, Naval
Supply Depot (Code 1051), 5801 Tabor Avenue, Philadelphia, Pennsylvania 19120.

All other documents should be obtained from the procuring activity or as directed
by the contracting officer. )

3. REQUIREMENTS

3.1 General requirements -

3.11 Charts and descriptions - The charts and descriptions required
herein shall be prepared in accordance with the instructions and shall conform to
the requirements of MIL-M-005474, MIL-M-38784, specifications referenced in
each section herein, and the sample formats herein enclosed. The applicable
aircraft model designation shall be marked clearly on all charts and descriptions
in the locations shown on the enclosed samples.

3. 1.2 Negatives - Negatives required for reproduction of the speci-
fied charts and descriptions shall conform to MIL-N-17792.

3.2 Specific requirements -

3.21 Descriptive and performance data presentation types - The

descriptive and performance data presentations described herein shall be of the
following types:

(a) Aircrew escape system performance data charts and
description (3. 2. 2) suitable for inclusion in pilot's
manuals.

(b) Aircrew escape system general description (3. 2. 3),
including illustrations, suitable for inclusion in
Maintenance Instruction Manuals and pilot's handbooks.

(c) Aircrew escape system fire and crash rescue information
(3. 2. 4), including illustrations, suitable for inclusion in
fire and crash rescue team publications and posters.

(d) Description and illustrations of rocket motors and rocket
catapults suitable for inclusion in NAVAIR 11-85-1
(3.2.5).

(e) Aircrew escape system maintenance instructions (3. 2. 6).
(f) Stabilization and recovery parachute configuration descrip-

tion and packing instructions (3. 2. 7) suitable for inclusion
in NAVAIR 13-1-6.2.
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3.2.2 Aircrew escape system performance data presentations -
The aircrew escape system performance data presentation shall consist of the
following charts and descriptions:

(@) Pull Up and Escape Capabilities
(Power Off) Land. (Figure 1)

(b) Pull Up and Escape Capabilities
(Power Off) Carrier. (Figure 2)

(c) Pull Up Discussion. (Figure 3)

(d) Minimum Ejection Altitude (Terrain Clearance)
vs. Velocity & Flight Path. (Figure 4)

() Minimum Ejection Altitude (Terrain Clearance)
vs. Velocity and Aircraft Attitude. (Figure 5)

(f) Landing and Take-off Escape Capability. (Figure 6)

3.2.2.1 Pull Up and Escape Capabilities (Power Off) Land - The chart
(illustrated in Figure 1) shall depict for normal take-offs and landing patterns,
including final approach for aircraft operations from airports those areas in which
pull-up is effective in improving escape capability, in which pull-up is ineffective,
and in which ejection is not recommended.

3. 2.2.2 Pull Up and Escape Capabilities (Power Off) Carrier - The
chart (illustrated in Figure 2) shall depict for normal take-offs and landings, in-
cluding final approach, for aircraft operating from carriers those areas in which
pull-up is effective in improving escape capability, in which pull-up is ineffective,
and in which ejection is not recommended.

3. 2.2.3 Pull Up Discussion - Pull up discussions, based upon aircraft
flight characteristics shall discuss, as shown in Figure 3, advantages and dis -
advantages/problems associated with pull -up attempts to gain altitude to improve
inflight aircrew escape capability under various flight conditions.

3. 224 Minimum Ejection Altitude (Terrain Clearance) vs. Velocity
& Flight Path - The chart, illustrated in Figure 4, shall present curves depicting
minimum safe terrain clearance vs. aircraft velocity at time of escape initiation
for constant aircraft dive angles of O, 15, 30, 45, 60, and 90 degrees each.

3.2. 25 Minimum Ejection Altitude (Terrain Clearance) vs. Velocity &
Aircraft Attitude - The chart, illustrated in Figure 5, shall present curves de-
pitting minimum safe terrain clearance vs. aircraft velocity at the time of escape
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initiation for constant aircraft bank angles of 0, 30, 60, 90, 120, 150, and 180
degrees each. It shall not be necessary to show curves for both right and left
bank attitudes unless performance characteristics of the aircrew escape system
will produce significant differences between the terrain clearance requirements
associated with equal magnitudes of right and left bank. The curves shall be based
on the worst results obtained from either right or left bank attitudes.

3.2.2.6 Landing and Take-off Escape Capability- As shown in Figure 6,
this chart shall depict the normal climb out and approach, as well as the no thrust
approach curves for the aircraft. Superimposed upon these curves shall be shown
the safe and unsafe regions based upon aircrew inflight escape system performance
characteristics. Separate charts shall be prepared for (a) wings level and 30
degrees bank, and (b) 45 and 60 degrees bank.

3.2.2.7 Data -

3.2.2.7.1 Data sources - The data required for developing the aircrew
escape system performance data presentations specified herein shall be derived
from, or extrapolated from, data obtained during escape system tests specified
by MIL-E-9426, MIL-S-18471, MIL-A-23121, and MIL-STD-846, as applicable.
The use of computer simulations based upon, or verified by, data generated during
the escape system tests to develop these presentations is encouraged.

3.2.2.7.2 Escape system weight - In developing the herein specified air-
crew escape system performance data presentations, the weight of the escape
system shall represent the total for fully-equipped 98 percentile aircrewman(men)
and the portion of the aircrew escape system boosted from the aircraft.

3.2.2.7.3 Escape system center of gravity - The escape system center of
gravity used in developing the aircrew escape system performance data presenta-
tion herein specified shall represent worst extreme conditions as determined
during test and evaluation of the escape system.

3.2.2.7.4  Aircrew reaction time - The aircrew escape system per-
formance data presentations shall include both pure data (showing performance
measured from time of escape system firing control actuation) and data allowing
for a 2 second aircrew reaction time between realizing the need for escape and
actuating escape system firing controls.

3.2.2.7.5 Completion of aircrew egress - Aircrew egress shall be con-
sidered complete when the last aircrewman or escape system has cleared the
adjacent aircraft structure.
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3. 2.28 Aircrew escape system performance data presentation format -
The format of the aircrew escape system performance data presentations shall
conform to Figures 1 through 6 and to MIL-M-7700.

3. 23 Aircrew escape system general description - The aircrew
escape system description is intended to furnish aircrewmen and ground crewmen
a brief description of the aircrew escape system configuration and of the aircrew
escape system operation.

3. 231 Aircrew escape system configuration description - A brief,
illustrated narrative shall be provided describing the configuration, location, pur-
pose, and mode of functioning of the aircrew escape system and each of its major
components, subassemblies, assemblies, and subsystems.

3.2.3. 1.1  Configuration illustrations - Illustrations showing the configura-
tion and location of the aircrew escape system and each of its major components,
subassemblies, assemblies, and subsystems shall be provided. The illustrations
used shall show clearly the details described in the narrative to aid aircrewmen
and ground crewmen in learning the location and visual characteristics of the
aircrew escape system and each described item. At least one picture shall show
the aircrew escape system in the safetied condition and shall emphasize the
location of all of the escape system safety devices.

3.2.3.2 Aircrew escape system operation description - A brief
description of the aircrew escape system operation shall be prepared enumerating
the pre-escape, egress, post-escape, and post-landing events in the escape se-
guence. Where applicable, event occurrence times, measured from a common
base time point (i. e.: escape system initiation) shall be listed using nominal times.

3.2.3.2.1 Operation _illustrations - lllustrations depicting the operation
of the aircrew escape system shall be provided. The illustrations shall include
a typical escape system - aircrew trajectory curve on which are superimposed,
as shown in Figure 7, major escape system operation events.

3. 233 Aircrew escape system general description format - The
description shall be suitable for inclusion in flight and maintenance manuals and,
therefore, shall conform to the requirements of MIL-M-7700, MIL-M-81260 and
MIL-M-81273/5.

3.2.4 Aircrew escape system fire and crash rescue information -
Information shall be prepared concerning aircrew rescue procedures and safety
precautions. The information shall be presented in both a wall chart and in a
brochure.
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3.2.4.1 Aircrew rescue information chart - A chart, at least 24
inches x 30 inches but no greater than 30 inches x 36 inches, shall be prepared
depicting the location and operation of cockpit ingress controls, the location and
safetying of escape system firing controls, means for safetying the escape system,
and means for releasing aircrewmen from their seats. The chart shall include
measures to be taken to prevent aircrewman suffocation. In addition, the chart
shall include rescue crew warnings depicting the danger areas in and around the
aircraft. Figure 8 illustrates an acceptable wall chart embodying these require-
ments.

3.2.4.2 Aircrew rescue procedures brochure - An illustrated brochure,
containing a detailed description of the aircrew escape system with emphasis on
methods of safetying the system, means for obtaining ingress to crew station areas,
aircrew rescue methods, and safety precautions to be observed, shall be prepared
to supplement the aircrew rescue information chart. Appropriate warnings con-
cerning danger areas in and around the aircraft and information concerning safety
procedures to be observed shall be provided. The approximate page size for the
brochure shall be 8-1/2 inches x 11 inches. A sample brochure illustrating
these requirements is provided as Figure 9 for guidance in preparing the aircrew
rescue procedures brochure.

3.2.5 Rocket motor/catapult description - An illustrated description
of the aircrew escape system propulsion rocket motor/catapult shall be prepared
for inclusion in NAVAIR 11-85-1. The description prepared by the contractor
shall provide the following sections:

(a) -1 PURPOSE.

(b) -2 DESCRIPTION AND LOCATION.
(c) -3 OPERATION.

(d) -4 IDENTIFICATION.

A typical rocket motor/catapult description is provided as Figure 10 for contrac-
tor guidance in preparing the description.

3.2.5.1 Rocket motor/catapult description illustrations - The following
illustrations shall be provided with the rocket motor/catapult description:

(a) Assembled unit.

(b) Sectional or cut-away view of the assembled unit.
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(c) View of the installed unit's firing mechanism connected
to the aircrew escape system initiation subsystem.

(d) View of the installed unit.
(e) Unit as shipped in shipping container.
(f) Aircrew escape system major sequence events diagram.

Except where line drawings are necessary to show more clearly important detail,
the illustrations (a) through (e) shall be photographs. Examples of the types of
illustrations desired, although in line form, are shown in Figure 10.

3.2.6 Aircrew escape system maintenance instructions - The con-
tractor shall prepare (a) aircrew escape system maintenance instructions con-
forming to MIL-M-81260 and MIL-M-81273/5, and suitable for inclusion in the
NAVAIR 13 Series manuals and in Maintenance Instruction Manuals, (b) aircrew es-
cape system periodic maintenance requirements conforming to MIL-M-23618, and(c)
aircrew escape system illustrated parts breakdown conforming to MIL-M-8910.

3.2.7 Stabilization and recovery parachute configuration description
and packing instructions - The contractor shall prepare, in a format suitable for
inclusion in NAVAIR 13-1-6.2, (a) illustrated descriptions of both the stabilization
(if used in the aircrew escape system) and recovery parachute subsystems, and
(b) illustrated detailed packing and installation instructions for each parachute
subsystem. The preparation of the description and instructions shall be coordi-
nated with the Naval Aerospace Recovery Facility, EI Centro, California, to
ensure their completeness and adequacy for service use.

3.2.7.1 Parachute configuration description - Each parachute con-
figuration description shall describe and illustrate the type parachute canopy,
pack and equipments included in the parachute subsystem. Particular care
shall be exercised to warn personnel in the event similar components (i. e. :
similar in size, shape or appearance) are capable of being installed readily
in a manner likely to cause system malfunctions.

3. 2.7.2 Parachute detailed packing and installation instructions -
For each parachute, illustrated packing and installation instructions shall be
prepared in sufficient detail that qualified, trained personnel following the in-
structions can pack and install the parachute subsystem satisfactorily.

3. 2.7.3 Parachute configuration, packing and installation illustrations -
Detail photographs, occasionally buttressed by detail line drawings, shall be pro-
vided to complement the narrative configuration description and packing and in-
stallation instructions. All critical phases of the packing and installation process
shall be illustrated.
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4, QUALITY ASSURANCE PROVISIONS (See MIL-M-8910)

5. PREPARATION FOR DELIVERY (See MIL-M-8910)

6. NOTES

6.1 Intended use - The intended use of this document is to provide
the general guide lines and requirements for the style and format and required
information to be included in technical manuals and data associated with aircrew

escape systems.

6.2 Ordering data - Procurement documents should specify:

(a) Title, number, and date of this specification.

(b) Whether a manual plan, manual outline, manuscript copy
only, manuscript copy for review, reproducible copy,
original artwork, negatives, printed copies, are to be
furnished.

(c) Whether approved manuscript copy will be used as interim
preliminary issues; whether copy shall be single spaced;
how copies shall be reproduced and bound; whether a com-
mercial manual may be submitted in lieu of manuscript
copy.

(d) Type of equipment publications required.

(e) Page size of the manual.

() Whether the manual shall have a cover in lieu of, or in
addition to, a title page.

(g The cover/title page transmittal notice.

(h) Authority for a cover/title page on manuals.

(i) Requirement for a copyright release.

() When original drawings shall be furnished.

Quality assurance requirements.

If packaging and packing shall be other than specified in
MIL-M-8910.
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(m) Whether the decimal system for numbering shall be used
in changes.

6.3 Detailed information for revision consideration - In considering
a revision, the following detailed information would expedite a decision by the pro-
curing activity:

(8 Number of pages in the new change: percentage of pages
affected in existing manual by all changes which would
include the new change, and all previous changes.

(b) If the new change merely adds pages to a section, or to the
back of the manual, affecting no pages in the existing
manual, it should be so stated.

(c) Time required to prepare the new change. Time required
to prepare a revision.

(d) Cost of preparing the new change. Cost of preparing a
revision.

(e) If the basic manual was prepared to a specification presently
obsolete, will the revision be prepared to the same specifi-
cation or to the current specification? If proposal is to
prepare the revision to the original specification, what
are the time and cost factors for preparing it to the current
specification?

6.4 Definitions -

6.4.1 Technical manual - A technical manual is a publication con-
taining a description of equipment, systems, with instructions for effective use,
including one or more of the following sections, as required: instructions covering
initial preparation for use; operational instructions; maintenance instructions:
overhaul instructions; related technical information or procedures, exclusive
of those of an administrative nature; and parts lists or parts breakdown.

6.4.1.1 A standard technical manual is any technical manual that does
not require a new concept or special presentation of data that can not, or should
not, be constrained by the size and format requirements of this specification.

6.4.2 Change - A change means a modification of information in an
existing manual.

10
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6.4.3 Revision - A revision is a second or subsequent edition of a
manual which supersedes the preceding edition.

6.4.4 Supplenent - A supplement is a subsidiary document which
complements information in a manual.

6.4.5 Reprint - A reprint is a second or subsequent printing of a
manual including all changes. Normally, all changes are merged with the basic
manual and a note to that effect is added to the cover/title page.

6.4.6 Preliminary issue - A preliminary manual is normally in-
tended for interim use to make the technical information available for test,
verification or training purposes.

6.4.7 Copy freeze date - The copy freeze date is the date that the
contractor or procuring activity decides no more additions, deletions, and changes
will be accepted to the publication material. Additions, deletions, and changes
after that date will be accumulated for preparation of a subsequent change or
revision of the publication.

6.4.8 Multi-volume publications - Multi-volume publications are
assigned individual publication numbers. If a volume, because of its bulk, war-
rants being further divided, the procuring activity will decide how these divisions
shall be identified.

11
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PULL-UP.

A “‘pull-up’’ maneuver may be performed as an aid to
successful ejection at low altitudes. Flight test
demonstrations have shown that attempting a power
off ““pull-up’’ outside of certain airspeed limits will
result in a loss of altuudc rather thao a gain Varia-
tions in flight path, weight, and wing position can
vary the minimum airspeed required for an effective
pull-up from 160 knots to 190 knots. In gliding flight,
the maximum effective airspeed can vary from 210 to
230 knots. When above this airspeed in a glide, more
altitude is lost during the flare than can be regained

during pull-up.

Upon loss of power followingz@)\wuh full fuel

s on

load, 180 knots airspeed is req the wing up
and 190 knots with the wing, down o convert
airspeed into altitude. TQ assum o rate of

descent at the time of p Ndg5Pent has begun
after power loss, a mi 2 8 kpbts and a maxi-

VHEeY Wa Y PP I, - i e d
Y Icq,

mum oI ZH5V xnots W, ui
During landing Med will normally be

approximately 180 position decreas-
power is lost anywhere

during the a f descent will increase rap-

idly, a mu

Pilot )(performmg a power off pull-up
is to apply, o moderate aft stick force, increas-
ing the pitch attitude steadily until the ejection point
is reached 10 to 20 knots above stall speed.

ot be effective.

WARNING

Do not pull excessive g’s. Accelerations
above 1.2g will decrease possible altitude
gains by causing stall at higher airspeed.

Note

Aircraft pitch attitude and flight path can
reach as high as 25° Time for effective
completion of a pull-up maneuver will be at
least 6 seconds at minimum airspeed and
can exceed 15 seconds when starting above
220 knots.

Figure 3. PULL UP DISCUSSION



RRAIN CLEARANCE REQ'D - FEET

TE

Downloaded from http://www.everyspec.com

MIL-A-81573(AS)

MINIMUM EJECTION ALTITUDE (TERRAIN CLEARANCE)
Vs

VELOCITY & FLIGHT PATH
MODE!

N e e

. CURVES INCLUDE 2 SECOND PILOT REACTION TIME.

2. CURVES ARE BASED ON WINGS LEVEL BANK ATTITUDE
AND AND APPROPRIATE ANGLE OF ATTACK.

3. TERRAIN CLEARANCE REQ'D IS BASED ON 5000 FT TERRAIN
AND IS CONSERVATIVE FOR LOWER TERRAIN.

4. EXAMPLE: AT 500 KEAS IN 30° DIVE, TERRAIN
CLEARANCE REQUIRED 1S 1900 FEET.

ﬁ A
Y</>
5000 A

600 KNOTS @0/
DIVE ANGLE

4000 h .V 4

A??\ \/
Q’//\/\ \ _

\/ >< \/(\

NOTE: SIMILAR CHART REQUIRED FOR O SECOND

PILOT REACTION TIME.

Figure 4. MINIMUM EJECTION ALTITUDE (TERRAIN CLEARANCE)

VS. VELOCITY AND FLIGHT PATH
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TERRAIN CLEARANCE FOR SAFE EJECTION
APPLICABLE AIRCRAFT MODEL | ROCKET
SEAT WITH ZERO DELAY LANYARD
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w
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BANK - AL 500 —~—__
CONSTANT 1 %
ALTITUDE Z 400 =2
I ﬂ\
@
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© 300
< \
3 —~—— S0° BANK
9 200
«
= /N K
é 100 77 590 BAN
T Y IS 300_BANKE —
T, N NSNA) e |
0 100 340 400 500 600
AIRCRAFTN T EJECTION - KIAS
600 LIDH
N v
" NS
w N \\ /
L 500 AN
N V
DIVE — ! & WE
WINGS LEVEL| 2 NI e 2
o §> > | g —
5 A g _~ Q.OM "
300 - — V
L'g / / / r® DV
o /, " )
m 200 @: —
< —-—— e—— —— oma— L _J
— - / ' 15° DIVE
(-]2: 100 / 1
o 94
() 100 200 300 400 500 600
AIRCRAFT SPEED AT EJECTION — KIAS
REMARKS: EXAMPLE:
. THESE CURVES DO NOT INCLUDE PILOT'S . ENTER DIVE (WINGS LEVEL) A
REACTION TIME OR FACTOR. CHARTS AT 350 KIAS.

2. THESE CURVES ARE BASED ON THE BEST DATA 2.

A =

AVAILABLE AT TiME OF PUBLICATION, AND ARE
VALID ONLY FOR CONDITIONS INDICATED.

DATA AS OF: DATA

BASIS:

3.

FOLLOW VERTICALLY UPWARD

A 2A0 Nniue AU

e .
TU OU™ VIVE LURYVEL. _

READ HORIZONTALLY 750 FEET
MINIMUM HEIGHT ABOVE TERRAIN.

R

Figure 5. MINIMUM EJECTION ALTITUDE (TERRAIN CLEARANCE)
VS. VELOCITY AND AIRCRAFT ATTITUDE
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Figure 8. AIRCREW RESCUE INFORMATION CHART (Sheet 1 of 2)
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EMERGENCY ENTRANCE

Conopy apens manually
to approximately 35°-

s EXTERNAL MANUAL CANOPY
:::"""“\'Pu R )' CONTROL HANDLE (left side only)

\LL ol aircraft

SECURING COCKPIT -
25 TAY/ SN

4
; YN
@ Hove theottie AFT and outboord / e Y. \
. . Y N B i
to “"CUT-OFF" detent. . i, s-,é&‘i'f"* i
‘ By T

i

© Move monual fuel valve AFT
to "OFf" detent

© Move oxygen switch
down to "OFF"
(APPLICABLE AIRCRAFT
MODELS)

@ MASTER ARMING SWiTCH— OFF

PILOT REMOVAL SEQUENCE

oro prevent pilot suffocation,

Z 2

°To release pilot, release
four (4) quick disconnects
or cut webbing

@ 10 disconnect pilor's hose
from seat pon hoses, unzip
left hip region
Oxygen/radic lines zipped
in infegroted horness

EXTERNAL EMERGENCY ZANOPY

JETTISON (APPLICABLE AIRCRAFT MODELS}
1 manval canopy control handie

does not actuate canopy, pull

canopy jettison handle (either side)

NOTE: Canopy will jettison only

from closed position

CRASH CREW CHART

GUN FIRE AREA

(oot inas = POWER PLANT AND GUNFIRE DANGER AREAS

DANGER AREA

HOIST SUNG

~.

K5447346-501

/ f —
— TURBINE SECTION — :);

ENGINE OIL TANK

FILLER CAP - LIQUID OXYGEN BOTTLE

(APPLICABLE AIRCRAFT MODELS)

ENGINE OIL TANK —.

18
\\ %

INTEGRAL WING FUEL \

TANK FILLER CAP VNN

_———ENGINE HOT SECTION

HYDRAULIC SYSTEM T
FLUID RESERVOIR

" TUQUID OXYGEN BOTTLE
GENERATOR DRIVE /T (APPLICABLE AIRCRAFT

Ol RESERVOIR MODELS)

/‘INTEGRAL WING FUEL TANK

FUSELAGE FUEL TANK:

FUSELAGE FUEL TANK

FILLER CAP <7 \
~
~.
-
@

) \ \ \\—AJACK POINT
N o

\ TAMMO AN (both wings}

\

\ ENGINE AIR INTAKE DUCTS

L Apply CO2 directly into ducts ENGINE COMPRESSOR SECTION
BAILOUT OXYGEN BOTILE

USE DRY CHEMICAL AGENT

{in seat pans)
FOR WHEEL FIRES

! —JACK POINT (forward RH
corner of nose wheel welit GUNS

] on

E— B oxvcen Gas or uoup

FUEL—MIL-F5624pJPA
\ €Oz s the effcstive

extinguishing ogent
FRAGMENT DISPERSAL AREAS

m INTAKE AREA
&

@ Rocker seats have secondary
BLA T , REA

seat efection handle

Caution: Do not pull

PILOT RESCUE FROM INVERTED AIRCRAFT
1

|
{e———inser! hook point in forward
jock pad locotion and raise
aircraft to free pilot

NOTE: Chop through forward end of
nose gear door if closed

HIECTION SEAT SAFETY PROCEDURE

ROCKET TYPE MK.| MOD. O

SAFETY PIN NTERLOCK CAM

NTERLOCK PIN
SEAT EJECTION
HANDLE
CAUTION:
Do not pull

INTERLOCK
SAFETY CABLE

ANOPY SAFETY
CABLE RETAINER

EJECTION CONTROL
SAFETY HANDLE
|

omsmll safety pins

0 Pull head-rest ground ejection con-
trol sofety handle into down posi-
tian

CANDPY BUNGEE AND INITIATOR SAFETY PROCEDURES

BUNGEE SAFETY PIN
(Bungee End)

BUNGEE SAFETY PIN

iSystem Initiatar End)

BUNGEE SAFEFY PIN
fhaitiotor End)
BUNGEE SAFETY PIN

|Cockpit butiator End)
Install canopy bungee initiator
satety pins forward and aft

Install bungee safety pin
and initiator sofety pin

Figure 8. AIRCREW RESCUE INFORMATION
CHART (Sheet 2 of 2)
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CRASHANIIR)ESCUE
FIRE FIGHTING INFORMATION

Figure 9. AIRCREW RESCUE PROCEDURES BROCHURE
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FUEL
(Quantity and Location)

HYDRAULIC FLUID
(Quantity and Location)

(Quantity and Location

COMPRESSED AIR

(PSI and Location

LOX s CANOPY REMOVER
(Quantity an ion) | (Type)

ARMAMENT AN ANCE EJECTION SEAT
(Quantity and Locat§ (Type)

] oL

(Quantity and Location)

BATTERY

Figure 2. AIRCRAFT INTERIOR ARRANGEMENT
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225 FT. VA A\
200 FT.
\__“MPH
175 FT.
57 MPH
4 76 MPH

———120 MPH-150°F

205 MPH-200°F

———600 MPH-476°F

———1160 MPH-870°F

/

TURBINE BLADE AREA

o | o

Figure 3. DANGER AREAS (Sheet 2 of 2)
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NORMAL

S, C nopy FULL

i 8 N .

OPEN

Normal access to the cockpit is made by
electrically opening the canopy and climl&ing

nnan nf th 1rinly gtanag

in ke o
Il VY UDT Ul LT KRIUNK DLTPYO.

EMERGENCY

\ NV
To jettison the canopy, @ ndle

]

access door, grasp handW} full
[ . bt ATal a8 3
LCLY W igT

~f ~n A
e

Canopy can only be jettisoned
. from fully closed position.
CF %

. '\ PN a—
length of cable {approxima

IF CANOPY FAILS TO JETTISON,
REMOVE MANUALLY.

Figure 4. COCKPIT ENTRY (Sheet 1 of 2)
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MANUAL

PUSH BUTTON IN, HANDLE
WILL POP OUT

PULL HANDLE FULL
sist in raising it. OUT (ROTATES FWD)

To open the canopy manually, use the CAN-
OPY MANUAL UNLOCK. A similar handle

on the right-hand sidd does not unlock the

canopy but may be used as a handhold to as- N

TO REMOVE CANOPY:

1. Depress latch and pull handle
full out (90 degrees).

2. Slide canopy aft about 1 inch
to disengage side hooks.

3. Push canopy up and prop in
position or continue pushing
until it falls from airplane.

THE CANOPY WEIGHS APPROXIMATELY
200 POUNDS. AT LEAST TWO MEN WILL
BE REQUIRED TO OPEN IT MANUALLY.

FORCIBLE

TAKE CARE NOT TO SNAG THE
BLACK AND YELLOW STRIPED
FACE CURTAIN HANDLE ON
TOP OF THE CREWMAN'S SEAT,
OR THE CANOPY JETTISON

Using the standard hatche

direct the pointed end of ¥

opy near the center of the bo One heavy HANDLES LOCATED IN LEFT-
. . HAND FORWARD CORNER OF
blow will put a hole in the glass. Chop from EACH COCKPIT.

the hole, down to the sill, then along the

frame.

CUT OR CHOP THROUGH THIS AREA FIRST.
REMAINING PORTIONS CAN THEN BE
REMOVED AS REQUIRED.

IF AIRPLANE IS ON FIRE AND CANOPY IS SOFT, .
APPLY CO2 TO MAKE IT BRITTLE BEFORE CHOPPING

Figure 4. COCKPIT ENTRY (Sheet 2 of 2)
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BATTERY
SWITCH —

e MASTER SWITCH (BATTERY) \'/

2

e THROTTLE
Qﬂrom information pertinent to location
v POWER PLANT quickest operation of the following

PN
N\%{xtdown controls as applicable to various

[
>

Figure 5. ENGINE SHUTDOWN
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l DO NOT EJECT PILOTS — ALTHOUGH SEATS HAVE GROUND LEVEL

RECOVERY CAPABILITIES, AIRPLANE MUST HAVE AIRSPEED OF
75 KNOTS FOR SAFE EJECTION.

~ ANINANDV

CAINUT T
The cockpit has an emergency canopy jettison handle. A pin is provided to
safety each handle. If the pins are not available, use . 080 inch diameter wire

SEATS

For emergency situations, the quickest way to disarm seats is to uncouple the
four initiator quick-disconnects (one on each side of each seat). The couplings
are safetied with copper shear wire.
y N
\/Z
\ N

Y/ —FACE CURTAIN

\\ (W \ EJECTION HANDLE

A~ BN v Hankd
//LEL\\ LRI <. IE

DROGUE GUN

AMPTITA AT
AUL1UAL1LUR

‘ * MmN RINA
r 1J IMINGT

EJECTION
HANDLE —

TO DISCONNECT
BREAK SHEAR WiRE,
GRASP LOWER HALF
AND YANK DOWN
(TYPICAL INSTAL. =
LATION SHOWN. GAS LINE QUICK-DISCONNECT

(TYPICAL TWO PLACES EACH SEAT)

Figure 6. DISARMING SEATS AND CANOPY
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@

ONE BATT?RY //Q
‘mﬁ\'\\ J——’/ES/ _

[~ TWO BERIES /7(7

> ﬁ

ﬁ

\
l

Cw VO L Ly

/<
%

TYPICAL
INSTALLATION

Access to the battery is through a door located just aft of the right-hand
speed brake on the fuselage. Fourteen Phillips head, quick-acting fasteners

secure the door.

Access to the @ batteries is through the large door on the left side below the
aft cockpit. Four hand-operated latches secure the door

To disconnect the battery, turn the handwheel counterclockwise and pull the
disconnect fitting from the battery.

Figure 7. BATTERY DISCONNECT
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Il MPORTANT

§ oo NOT cuT Or DISCONNECT |

OXYGEN FACE MASK

W N -

OXYGEN HOSE BEFORE LOOSENING
PILOT'S FACE MASK

; m sunnlv val
oxygen system supply valv
to "off"

)7\ =7
P \"‘@' GETTHE MASK OFF!

THREE TYPES OF FACE MASK CONNECTIONS
ARE CURRENTLY IN USE

SUFFOCATION

As soon as crewmen are reached, open their pressure

i L ¢hni . 1 A
suit helmet faceplate or unhook their oxygen mas
y are w

pending on what type of flight gear they W
This eliminates the possibility of the crew suffocatmg
from lack of oxygen due to a damaged system or discon-
nected hoses.

Figure 8. FACE MASK REMOVAL AND SUFFOCATION (Sheet 1 of 2)
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I MPORTANT
DO NOT CUT OR DISCONNECT
, OXYGEN HOSE BEFORE LOOSENING I

I PiLOT’S FACE MASK I

RAISE SUN VISOR
(DEPRESS BUTTON
AT RH SIDE

HINGE POINT)

2
ULL PRESSURE SUIT HELMET ‘Q\/
TO OPEN FACEPLATE: m /

Slide oxygen switch aft to ”off"\\\\Q
face seal will deflate when (@

N

As soon as crewmen are reached, open their pressure
suit helmet faceplate or unhook their oxygen mask, de-
pending on what type of flight gear they are wearing.
This eliminates the pnguﬂnhfy of the crew Qnﬁ'nnahng
from lack of oxygen due to a damaged system or discon-
nected hoses.

Figure 8. FACE MASK REMOVAL AND SUFFOCATION (Sheet 2 of 2)
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® or
SQUEEZE
curt KNURLED
BUTTONS
— —

=7

SLIDE LOCKING COLLAR

UP AND LIFT RING
OUT OF SLOT

OR PULL OXYGEN HOSE
AND MIC CORD QUICK-
DISCONNECT APART

TYPICAL INSTALLATION SHO(&\\% W

(@]

PARACHUTE AND SURVIVAL KIT
I CONTAINER REMAIN IN SEAT I
OR BEND SHARPLY '
AND PULL UP Sessssssssssssssssn——————————

G-SUIT HOSE DISCONNECT

@ Disengage the four parachute-to-torso suit ''rocket-jet" fittings.

Uncouple the oxygen hose and mic cord personnel disconnect.

—

(C) Uncouple the anti-G suit hose disconnect (if G-suit is worn).

1-?
.3
2
te
(e
!b
('b
2
&
[e]
]
o
..-
(ﬁ

Figure 9. CREW RELEASE FROM SEAT (Sheet 1 of 2)
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I - SQUEEZE I
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w

m -

e e—

o
e
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-}
=
-2
> O
n
-

HARNESS RELEASE HANDLE

Figure 9. CREW RELEASE
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Each seat has a harness releasehandle
on the rightarmrest. The single action
of pulling the handle aft releases the crew
member from all attachment to the seat
and is the fastest method for removing
crew member from cockpit. When the
man is released in this manner, thepar-
achute and survival kitremain attached
to him. If circumstances dictate, the
straps and hoses can be disconnected or
cut as shown on next page.

FROM SEAT (Sheet 2 of 2)
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CHAPTER

CATAPULT, ROCKET, AIRCRAFT EJECTION SEAT, MARK 1 MOD 1 (M326)

-1 PURPOSE

Rocket Catapult, Aircraft Ejection Seat,
Mark 1 Mod 1, figure 1-1, is a self-

contained, mnchamcauy initiated, two-

phase, sohd propellant booster and rocket
used, in an emergency, to eject the pilot
and pilot's seat from A-4 series aircraft.

-2 DESCRIPTION AND LOCATION
tapult Mark 1 Mod 1, figure
1- 1 consists of an outer launcher
tube and breech assembly into which is
telescoped and locked a dual-phase,

Anl ~t N
OCKeél La
nd 1-2,

loaded f1rmg mechanism is mounted a
a percussion-type Rocket Motor Igni
Mark 250 Mod 0. The booster prop
charge is contained within a sea

steel booster tube.

UlC U 1S wWeiGea 0 a oLl vV

cylinder assembly, and the b %
eP to

after end is fitted into an e

one of the seven ports of r@n&q zzle.
The valve cylinder has mt gagao™avthat
are sealed by the valve piston the
proper time for opening durin eration.

Attached to the valve piston is a strip of

steel that extends almost to the after end
of the booster tube. On one side of this
strip the booster propellant charge is
b@nded and on the other side the cable
guide is welded.

Within the rocket motor, surroundmg
the booster tube, is contained the sustainer
propellant grain. A ring-shaped auxiliary
igniter is located at the forward end of
this grain. A steel nozzle fits into the
after end of the motor tube, and is canted
at an angle of 47.5 degrees to the axis of
the rocket catapult so that, during ejection,
the sustainer thrust is directed through
the center of gravity of the man-seat
combination. Welded around the outer

RN

booster -sustainer rocket motor. At the VOV
top of the rocket motor a coil-spring- \

R

11 The forward‘e@\\\)
tha tiihe ic waldad +n o gtanl

nerinhe

periphery of the nozzle is
sleeve havmg 22 tangs that are spread
below the lower lip of the launcher tube
by the spring-loaded breech can. This
device holds the rocket motor securely
within the launcher tube until the ejection
sequence is initiated.
Dimensions of the uat?xpult ar

45. 623 inches; major diameter,

n
]
3
D
o

Innn—&l‘
€: 1er 5 i,
6 inc ;

maximum width at trunnion ring, 4. 625
inches; diameter of firing mechanism
body,

'% inches,

The catanult weichs

F il Taip:

USRSy

27 1bs.

Rocket Catapult, Aircraft
Ejection Seat, Mark 1 Mod 1

Figure 1-1.

Figure 10. ROCKET MOTOR/CATAPULT DESCRIPTION (Sheet 1 of 3)
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The cdatapult is installed behind the
ejection seat. The trunnion ring around
the threaded portxon of the motor tube is
attached Dy two bolts near the top of the
seat framework, figure 1-3. The breech
at the base of the launcher tube is attached

to the twiin barrel seat actuator which is
e mccom .l A.. 'S M .\Anl.n-# £l
mount 011 i€ COCRpIL 11VUIL .

-3 OPERATION

g the face curtai

LaaT a_xvT Ma VL asa

e pilo pul 111
pilo
handle, e canopy is automatxcally
jettisoned and the sear on the rocket
catapult firing mechanism is withdrawn.
‘The spring-loaded firing pin strikes the
primer which ignites the Rocket Motor
Igniter Mark 250 Mod 0. The gas evolved
from the burning pellets ruptures the
igniter case, and hot gases enter the
booster tube and ignite the booster pro-
pellant charge. Gas from the booster
charge is released through the nozzl

the after end of the booster tube mt
launcher breech. The pressure cr
in the launcher breech forces t
can from the nozzle-sleeve

the rocket motor and man-se@t

allowing it to move up the lau QR /
The cable, one end attacjfed Yo t ter
propellant strip holder ajpd-#fe oWjRp to the

can in the launcher breec

When the motor tube has {sguéied 34
inches the cable becomes taut and exerts
a pull on the booster propellant strip
holder, pulling the valve piston down.

MThic
This opens the ports in the valve cylinder

and hot gases from the booster pass throug
onto the auxiliary stage rocket igniter.

The continuing strain on the cabie causes
the cable to fail, freeing the rocket motor
from the launcher.

The auxiliary stage rocket ignition
charge is ignited by the hot booster gases
and, in turn, ignites the rocket propellant
grain as the motor clears the launcher
tube. The rocket mator imparts a sus-
tained thrust sufficient to pnranel the man-

seat mass to an alvt;Et-x.cie"wh;c'h ;)-e;x.ﬁlgsm
safe descent by parachute, figure 1-4.
The operating temperature range of the

SAFETY
PIN

FIRING \
MECHANISM
CODRINMEG \ P /

<> e

FIRING PIN

IGNITER
VALVE

CYLINDER

AUXILIARY

IGNITER CYLINDER

VALVE GASPORT

PISTON

MOTOR TUBE” \=

?83? ER TRUNNION
GRAIN

BOOSTER PROPELLANT
HOLDER STRIP

LAUNCHER
TUBE

—— ELBOW

LAUNCHER
BREECH

N ()
>t
__~MOTOR NOZZLE
SPRING

Figure 1-2. Rocket Catapult, Aircraft
Ejection Seat, Mark 1 Mod 1, Sectioned

SAFETY SEAR FACE CURTAIN
STREAMER PULL HANDLE

,(P\QE—K
|,

ATTACHMENT BOLTS

Figure 1-3. Rocket Catapult, Aircraft
Ejection Seat, Mark 1 Mod 1, Attached to
Top of Ejection Seat

Figure 10. ROCKET MOTOR/CATAPULT DESCRIPTION (Sheet 2 of 3)
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rocket catapult is from -65° F to +165° F.
Ideal storage temperature range is from
+60° F to 90° F.

-4 IDENTIFICATION

On the shipping container, figure 1-5,
the following data is stenciled in ink or
paint: Explosive Power Device; Class B -
Handle Carefully; Keep Fire Away; Contr.
(number); Serial No.; Lot (number); FSN
(stock number).

EJECTION POINT

ROCKET BURNOUT

HARNESS RELEASE ACTUATED

~SEAT AND PILOT SEPARATED

PARCHUTE ACTUATED
ACHUTE FULLY OPENED

1-4. Rocket Catapult, Aircraft
Eje¥tion Seat, Mark 1 Mod 1; Diagram
~ howing Sequence of Operation

oo @ >

ROCKET CATAPULT
MK | MOD | (AIRCRAFT
EJECTION SEAT)

FIRING PIN
GUARD

LOADED WARNING
TAGS

LOWER
SUPPORT

Figure 1-5. Rocket Catapult, Aircraft
Ejection Seat, Mark 1 Mod 1, Shipping
Container

Figure 10. ROCKET MOTOR/CATAPULT DESCRIPTION (Sheet 3 of 3)
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