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REVISIONS

SYM

DESCRIPTION

DATE

APPROVAL

H

S te ADCH 1 Added oot'l finish. Corrected paint color
"l _ADCH 2 Revised Rev. date of D2-80396
< - ADCH 83 Deleted upper arm supports
~ADCH

PRR €501 (varieticn) incorporcted ADCN's as follows:

_ Sh Added seat buck tilt angle adjustment
LnoADCH 85

AC tuat OI‘; added =20

E0-2-0366 (variation) Revised attach hardware per
customer request.

(1) Changed suit to seat attach fittin~s to Koch
& Sons P/N 015-10307 {CFAE)
(2) Added Fig. 11 & changed Fig. 8 to prototype

only.

PRR 9500 (variation) DWG. clarification, relaxed voltage time

requirements for tube cutter, reduced shoulder relesse
Taftener loads (Vendor request)

(3) Reviced Paragraph 1.2.1.9 to clarify initiator
functions

(&) Paragraph 3.2.13,2.3-1000 volts was 1500 volts.

(5) Paragraph 3.2.13.2,.5-20 milliseconds was 10
milliseconds.

(6) Paregraph 3.2.23 Added clarification on (FP
initiator usage.

(1) Fig. 1 page 23 - clarified lower arm rest
location,

(8) Fig. 2 page 2h - added A6. & clarified ejection

handle motions

(9) Revised Paragraph 1.4.19.2 & 4.4.19.L4 to
clarifly requircnents.

(10)  Appendix B rewritten to clarify requirements.

(11) Peragraph 1.2.1 Corrected part numbers

(12) Paragraph 3.3.1.7.2 2250 lbs was 2575 lbs,

4500 1bs was 5150 1lbs. (Loads should not
have included survival kit weight). .
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1.0 &SCOPE

1.1 SCCPE,
Tnis drawing covers the design, rabrication, performance and testing .-
requirenents for a type of equipment desijnuled Sjection Seat and Survival System.

1.2 TiTENDED USE AND ASSEMBLY BRIEAKDOWN

l.2.1 EJECTION SEAT AND SURVIVAL SYSTEM,
The specified ejection scat and survival system shall provide for pilot escape and
survival from the Dyna~Soar glider in instances when a satisfactory landing site
¢:.enot be reached or when other conditions make an attempted glider landing impractical,
The complete glider system consists of part numbers 10-81000-2,*‘5;4,—5' «9 thru-+". 20,

e upward ejection seat and rail assembly for the Dyna-Scar vehicle shall be patterned
a ‘ter existing state-of-~the-art ejection seats. Size requirements for the pilot

ar~ based on a 5th to 75%h percentile man, (maximum) fully dressed in a full pressure =
body restraint sult system. The pilot's anthropometry shall comply with WADC Tech-
nical Report 52-321, "Anthropometry of Flying Personnel", dated September, 195k,

A hinged scat back shall provide for two positions of flight; Boost, and Normal
Flignt/Ejection, A qualified Air Force back type parachute and a seat type rescue

and survival kit shall be provided. Ejection sequencing shall be accomplished by |
actuating a two handed ejection control located on the front edge of the seat bucket
between the pilot's legs. This action shall auwtomatically pre-position and restrain
the pilot for ejection, eject the hatch, provide asystem disconnect, supply the

piLot sult with bailout oxygen, and fire a rocket catapult., After ejection, auto- .
watic scat/man separation shall be provided, with automatic parachute deployment

at 14,000 feet or less.

l.E.l.l EJECTION SEAT AND RAIL ASSEMBLY - 10-81000-1 - PROTOTYPE ONLY

Tau 1,rotct.ype seat and rail assembly shall be a complete system except for the =2
survival kit aud -4 Parachute assembly. A dummy catapult and a complete set of dummy
oallictic units shall be provided.

1.2.1.2 RESCUZ AND SURVIVAL KIT CONTAINER ASSEMBLY, 10-81000-2 = PROTOTYPE ONLY
The rescue and survival kit container assembly will include & bail-out oxygen bottle
and regulator system, and will provide storage space for the life raft, rescue aids,
and emergoncy survival equipment, The assembly shall be used as a seat cushion and
perachute support during flight.

1.2.1.3 ROCKET CATAFULT ASSEMBLY. 10-81000-3
4 qualified rocket catapult assembly will consist of the necessary energy for
proprlling the seat/man/survival equipment from the glider on a safe trajectory
before parachute deployment.

1.2.1.4 PARACHUTE ASSEMBLY, 10-81000-4
“ qualified type B-5 (C-9) or equivalent, back type parachute with modified attach-
nments shall be provided with the ejection seat and survival system.

1.2.1.5 FIXZD RAIL ASSEMBLY. 10~31000-5
The fized rail assenbly consists of the non-ejectable structure and associated

Lalwwlale,

i SEAT AND THE BOEING COMPANY 10-81000
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1.2,1,6 SPAT ASSHBLY., 10-61000-6 PROTOTYPE ONLY Svm

The seat assemuly consists of theejectable structure and associated hardware.

1.2,1,7 DISCONNECT ASSEMBLY, UPPER, 10-81000-7 = PROTOTYPE ONLY
The upper disconnecet assembly consists of the portion of the personal leads
Gisconnect that is attached to the full pressure suit.

1.2.1,8 DISCONNECT ASSEMBLY, LOWER., 10-31000-8 - PROTOTYPE ONLY
The lower disconnect assembly consicts of the portion of the personal leads
¢isconnect that is attached to glider structure.

1,2.1.9 INITIATOR, 10-81000-9
The initiator is a cartridge actuated device which provides gas pressure for the
hoteh jottison pressure switeh, hatch interlock, and seat back positioning actuation.

1.2.L.10 CATAPULT INITIATOR. 10-81000-10
vao catapult initiator is a cartridge actuated device which actuates the catapult.

1.2.1.1) HARNESS RELEASE INITIATOR, 10-81000-11
“no harncss release initiator is a cartridge actuated device which actuates the
...rness release system,

1.2.1.12 TUBE CUTTER, 10-81000~-12
The tube cutter is a cartridge actuated device which cute the catapult hose when the
emergeney coxbternal hatch release handle is operated,

The SOFAR bomb is a sound fixing and ranging bomb.

1.2.1.1 SEAT-HAN SEPARATOR. 10-81000-14
che soab man separator separates the pilot and the seat after ejection.

1.2,1.,15 INERTIA REEL CARTRIDGE, 10-81000-15
Tae dnertia reel cartridge operates the automatic re-wind on the inertia reel at
‘_j G'C"l}j.()n-

1.,2.1.16 SEAT-MAN SEPARATOR INITIATOR, 10-81000-16
The scat-man separator initiator is a cartridge actuated device which actuates the
seat-man separator,

1.2,1.,17 DISCONNECT ASSEMBLY, LOWER, 10~81000-17
The lower disconnect assembly consists of the pertion of the pllot!s personal lesads
that mates vwith the ~19 survival kit and is attached to glider structure,

1.2,1,18 DISCONNECT ASSHMBLY, UPPER., 10-81000-18
The upper disconnesct assermbly consists of the portion of the pilot's personal leads
that mates with the «19 survival kit and is attached to the pilot!s pressure suit,

1.2.1.19 RE3CUE AND SURVIVAL KIT CONTAINER ASSEMBLY, 10-£1.000~19
The rescue and survival kit container assembly is identical to 10-81000-2 except
tihat the pilot's personal leads shall be routed through the container,

1.,2.,1.20 SEAT ASSEDLY, 10-81000-20
The scat assembly is identical to 10-81000-6 except that the seat back tilt angle
ad justment actuator (paragraph 3.2.1.3) is included,

R
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2.0 APPLICABLE DOCULZRTIS

2.1 GOVIRGENT, The lollowing Govornment documents of the exact dssue noted,
othar with the noted revisions trorcio, ceastitute a part of this Source Control
o :1._, but only to the extont defined herein., In those cases where the document
riobed is not dated, the issue in effect on the date of invitation for bids, shall
worm o part of this Source Control Drawing. When conflicting requirements exist,

the requirenents of this Source Control Drawing shall govern.

HIL=5=-9479 Seat: Upward Ejection, Aircraft, dated 19 March, |

1954
HIL-E=5272C Environmental Testing, Aeronautical and

Associated Equipment, General Specification For,
ddted 13 April 1959

Pedexsl STD No. 595 Colors
VADC Techuical : Anthroporetry of Flying Personnel = 1950,
Report S52=321 dated September 1954
HMIL~C-25918 ' Cartridge Actuated Devices, Ailrcraft Crew
Tuwergency Escape, General Spec. For,
Adr Force Drawing 52C-1543% Streamer Asscmbly, Warning
Air Force Drawing 55C-598 Streamer, Warning, Malntenance, Aircraft
: Dseape Systoms, Assembly Of
1IL-C-351k Coating Compound, Metal Pretreatment,
Resin~Aeld
HIL~C=15328 ) Coating, Pretreatment, Formula No. 117
for lietals
LIiL~i=5E55 Tnamel, Camouflage, Quick Drying
1IL~C-t90 4 Cleaning and Preparation of Ferrous and
- Zinc Coated Surfaces for Orpganic Protective
Coatings
L IL=l~0625A : Anodic Coatings, For Aluminum and Aluminum
Alloys
HIL-E-10578B Metal Conditioner and Rust Remover, Fhosphoric

Acid Pase

Tl-5-827 Enamel, filkyd, Lustreless
LP-0-529 “namel, Alkyd, Seni-gloss
MIL-C=5541 Chemical Films for Aluminum and Aluminum Auaﬂs
- (eom TAIMUED O8N Phei ‘\d‘\"
CODE  |size
IDENT NO. /\
\

: AN 10-510C0
81205 |7\

SCALE ARz (857)-715 SH 9
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SYM
2.1 GOVERNMENT. (CONTINUED)
MIL-S5~5002 Surface Trcatment (Except painting & priming)
for Motoel & Metal Parts in Aircraft.
2,2 NON-GOVERNNENT, The following ron~-government documents and drawings of

cract ilssues shown, form a part of this Source Control Drawing to the extent
specified herein, In those cases where the document is not dated, the latest issue
in effcct on the date of invitation for bids shall form a part of this Source
Control Draving. One copy each of the documents listed below end marked with an
esterik is to be furnished with each copy of this Source Control Drawing being

sent to a vendor,

#D2-80396 General Requirements Document for X-20 Source
Control Drawings and Design Procurement
Specifications, Revision 2-19-63.

#BAC-T11S BAC Standard, Tape, Miscellaneous Systems,
Identification
#*BAC-T11AK-I1 BAC Standard, Tape, Compressed Gas System,
: Identification
CODE SIZE
IDENT NO. /‘\ 10-81000
81205 |/:\
SCALE AF 33(657)-T132 SH 9a
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3,0 REQUIREMENTS

3.1 GENERAL REQUIREBMENTS

%.1.1 SUPPLEMENTAL DCCUMENT, Requirements, procedures, references, and
definitions specified in Document D2- 80396 form a part of this Source Control Drawing,
c:cept as noted hercin. Where conflicting requlremcnta exzst. the requirements of ’
this Source Control Drawing shall govern.

}
3.1.2 MIL SPECIFICATION COMPLIANCE, The general desipgn and development require-

rmeats of MIL-S~9479 dated 19 March 195% shall .apply with the exception of deviations

25 written in this drawing.‘ In the event of conflict between this drawing and

LJ5=8=G479, the requirements of this drawizn~ shall govern.

1.3 SYSTEM COMPATIBILITY. The ejectlon scat and survival system listed
Lzdow shall be compatible and =nall operate as an integrated system to perform the
‘ ted functions herein defined:

a. 10-81000-1 Ejection Seat and Rail Assembly (Prototype Only)
b. 10-81000-2 Rescue and Survival Kit Container Assembly (Prototype only.
c. 10-81CC0-3 Rocket Catapult Assembly

d. 10-81000-4 * Parachute Assembly

e. 10-81000-5 Fixed Rail Assembly

f£. 10-81000-6 Seat Assembly (Prototype Only)

g. 10-81000-7 Disconnect Assembly, Upper (Prototype Only)

he 10-81C00-8 Disconnect Assembly, Lower (Prototype Only)

i, 10-81000-9 Initiator .

je 10=31000-10 Catapult Initiator

K. 10-81000-11 Harness Release Initiator

1. 10-31000-12 Tube Cuttcr

m. 10-81000-13 SCFAR Eon

n. 10-81000-14 Seat-uan Separator

c. 10-310C0-15 Inertia Reel Cartridge

pe 10-810C0-16 Seat-}an Separator Initiator

¢. 10-31000-17 Disconnect Assembly, Lower

r. 10-81000~18 Disconnect Assembly, Upper

s. 10-81000~19 Rescue aand Survival Kit Container Assembly

t. 10-81000~20 Seat Asscmbly

The rcqulrements of this drawing shall be considered as applicable in the de51gn
of ecach of the assemblies listed above,

3.1.4

SYSTEMS INTEGRATION.

The ejection and survival system shall be so

Cesigned that it will meet the performance requirements specified herein vhen
intesrated with the full pressure suit - body restraint system, escape hatch

ejection system, and glider -~ pilot service connections.
snalil conform to the sequence

The ejection sequence
and integration shown in Figure 2.

CODE SIZE
{ NO. A
DENT S? A 10-81000
EB‘EZ():) gff” \
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3.1.5 PREPRODUCTION, This specificatiou makes provisions for preproduction
testing.,

3.1.6 FINISH. All external non-operating surfaces shall be finished as
follows:

Alurinum Alloys - Anodize per MIL-A-8625, or apply chemical film per MIL~-C~5541. ::
Apply one coat of wash primer per MIL-C-8514, or MIL-C-15328, MIL-C-SShl may
be uced in place of MIL-C-490.,

rous Al n]lovo - Surface treatment per MIL-S5-5002 followed by one coat of wash
©por mlL-C 8)1&, or HIL-C-15328, Opticnal: (Including corrosion resistant

these metnods are not p:act'C“l, clean per MIL-C-490. Apply one coat of
r per MIL-C-8514, or MIL-C-15328.

1 addition, the surfaces shall be jgiven one coat of enamel conforming to one of
L.z following specifications: TT—E-529, TT-LE~-527, or MIL-E-5556.,

A1 cc~“onanz varts shall be finished to provide protectlon against elcctrolytlc
(ralvenic) corrosion Lnronrn contact of dissimilar metals, and corrosion from salt
mivoor any other atmospheric condition that may be cncountered, whlle properly
functioning for the life of the article.

.17 VEIIGHT. The weight of the article shall be a minimun consistent with
uiie performance requirements and within the limitations of sound design practice.
Tt shall not exceed 397.0 pounds (total ejectable and non-ejectable weight). This
weilght includes the following:

a. Pilot 176.0 1lbs,
b, Survival

Container and
Contents 40,0 1bs,

on per MIL-C-490, Grade II, Type l, phosphoric acid etch per MIL-}-105728,

CODE SIZE
IDENT NO. /,-"\,_‘ 10-81000
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[SCALE AF 33{457) ~7332 SH 10a |

N




e

. . ' REV Y&
3.2.7  WEIGHT (CONTINUED) SYM

c. Full Pressure Suit-Body Restr-int System (including hose,
electrical wiring and upper part of pilot services disconnect

and bail-out oxygen). 32,5 lbsi

Monthly weight and balance reports shall be submitted as specified in D2-80396,
"General Recuirements Document for Dyna-Scar Source Control Drawings and Design
rrocurcnent Speeifications.t

3.2 SYSTIM DESIGN, The ejection seal and survival system shall be designed
Lo provide a maximum degree of reliability of operation and require a minimum amount
of maintenance. In addition, the seat shall be desipgned to providemaximum comfort,
case of adjustment (ground maintenance only), simplicity, durability, and minimum
weight, upec1flcutlons and standard parts shall be selected per D2-80396.

3.2.1 SEAT ADJUSTMENT. The seat shall be designed to provide vertical adjust-
ment and seat back tilt adjustment. Vertical adjustment of the seat will not be
required in flight, but will be a preflight operation on the ground.

3.2.1.1 VERTICAL ADJUSTMENT, Dreflight vertical seat adjustment shall provide
2.9 inches up, and 1 inch down from whe normal seat reference point (SRP) as shovm
in Fipure 1. Karklngs shall be provided so that it can be determined what position
the seat is in from the forward side when installing the catapult in the fixed rails,

3.2.1.1.1 DELETED,

3.2.1.2 SEAT BACK TILT ADJUSTHMIENT. The seat back shull be designed to provide
manual scat back tilt positioning. The seat positioning lever or contgol shall be

located on the top of the left hand side panel in a convenient and readily accessible
PﬁSlulOﬂ to the pilot or ground crev, Seat back tilt shall provide two positions

«vstens, namely; “Doosi!t position 20 + 4° forvard of normal vertical, and
,L,.*uﬂ” position 13° T 4° aft of normal vertical, as shown in Tigure 1. The
ight position may be sclected anyplace between the two positions at the pilot!s
shuien. A seat position indicator shall be located in the L.H. arm rest. It shall
snve the 13 and 3 degree aft and the 2 degree forward positions marked,

o tne ejection sequence, the scat back shall be automatically power actuated to

Lne ejecilon position and locked in place by a ballistic powered actuator or similar
device., Electric powered actuators or devices shall not be used. This function
shall be included in the seat pre-ejection sequence. Automatic scat back positioning
oy e incorporated inte inertia reel design (paragraph 3.2.6) eliminating the need
_o" a scparate scat back positioning actuator. Positioning of seat back to the

ction position under forward accelerations (eyeballs in) shall not result in pilot
*“thj cf any kind, Failure of automatic pre-ejection seat positioning shall not,
provent seat ejection. (see Fipure 2.)

3.2,1.3 SEAT BACK TILT ANGLE ADJUSTMENT ACTUATOR. (10~8lOOO-20 only).
fLouext back tilt angle adjustment actuastor shall be provided on the seat. This
o wut-f chall be designed so that it will force the seat back forward under the
el weisht of suited 75th percentile pilot in the boost position and under the force
ol & nrocsurized suit in the fl-ght position. The actuator shall be wholly contained
k n the seat envelope and shall be hand-operated by the pilot with the suit pres-
surized or unpressurized. This actuator supplements the requirements of paragraph
3.2.1.2.

CODE SIZE
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Zide2 SOUIPIOIT INSTALLATION TROVISIONS. Installation provisions for a §$X
oualified B-5 back type personncl parachute sssembly with modiiizd attachments
=5 outlined in paragraph 3.2.20, and a rescue and survival kit container assembly
s outlined in paragraph 3.2 18, shall be provided in the ejection seat,

]

32,3 SEAT CUSIICH. The scat cushion shall be included as part of the rescue
cnd supvivel kit container assembly. The seat cuslidon covering material shall be
sase green, USAT Color Shade No, 51E,

3.2 PARACHUTE SUPPORT BULKHREAD., The aft end of the rescue and survival kit
¢ontainer asscmbly shall provide vertical support for the parachute.

3.2.5 FULL PRBSSURE SUIT-EODY RESTRAINT SYSTEM, PARACHUTE AND SURVIVAL GEAR

JTT'C MIENT. Provisions shall be made for connection of the Full Pressure Suit-~
2l

dy Restraint System (Government procured-bailment item) to the Ejection Seat and
rival System. Two separabte types of fittings are required and are as follows:

(1) Suit to Scat-Parachute-Survival Kit Attach Fittines (CFAE)

Two shoulder and two hip attach fitviings are required for attaching
the pressure suit to the ejection seab, parachute, and survival gear.
They will be located on the pressure suit as shown in Figure 11.

ALl fittings are GFAE and will be furnished to the seat manufacturer .
The harnass fittings are Koch & Sons P/N 015-10307 "Attachable Body
Assemblics (Female)." The harness assembly from suit to seat shall
provide sufficient adjustment to enable the pilot to engage his

four attach fittings and tighten the harness for restraint,

(2) Scat to Suit-Perachute-Survivel Kit Attach Fitting

Secat to suit- -par rachute-survival kit attach fittings shall be located
Lo provide maxdmira restraint and pilot comfort. They shall be auto~
matically disconnected after catapult rocket burnout but prior to
mon/secat separation. Automatic actuation of these fittings shall
be accemplished by some type of gas cylinder energized by a delay
initiator. The automatic release system shall be one direction,
i.e., when fittings have opened for man/secat separation they cannot
- return to the closed position. The delay initiator shall be
actuated as the seat travels up the ejection rails.

The iritiator actuation mechanism shall be designed so that when the
ejcctable portion of the seat is installed on the fixed rails, tihe
mechaniem is automatically engaged. A device shall be provided which
will allow manual removal of the ejection seat without firing the
delzy initiator.

A single manual release handle, easily accessible Lo either the
vilot or the ground crew, shall release the seat from the suit,
parachute and
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3.245 Continucd
{2) Continued

survival kit and parachute lanyucd for cmergency pllot egress. The pull
force on this control shall be between 30 and 40 pounds to release the
ceat to suit-parachute~survival kit attach fittings with no load on the
fittings. This handle shall be painted orange-yellow No. 33538, per
Fodoral Stondard No. 595,

3.2.6 INERTIA REEL, An inertia reel shall be mounted on the seat back
for shoulder restraint. The inertia reel shall restrain the pilot in the seat under
nish afs (oyeballs out) accelerations. Under normal conditions the inertia reel
shall allow the pilet to assume the flight position. At initiation of the escape
nyctem, the inertia reel strap shall be automatically retracted, locking the pilot
.4 the ejection position.

The inertia reel shall be easily accessible for servicing or replacement. The
ranual inertia reel lock control shall be located on the left hand side of the
seat and shall be readily accessible to the pilot. The control handle shall be
painted black No. 37038 per Federal Standard No. 505

The inertia reel desipgn may be such that it will also perform the functien of szeat
bock positioning outlined in paragraph 3.2.1, thus eliminating the need for a
separato seat back positioning actuator,

Z.2.7 MAHSEAT SEPARATOR, After seat to suit-parachute-survival kit
relcase, a positive moans of separation of the pilot (with parachute and survival
sear) from the ejection seat shall be provided. If the automatic man-seat release
dees not function the wman~seat separator shall not be activated.

3.2.8 HLEAD REST, The head rest shall be attached to the tilting back
stractvure and shall remain stationary with respect to it when the seat back is
tilted. The head rest shall be readily removable to reduce interference problems
durinzg pilot entry into the pilot compartment. Up and down head rest adjustment,
zi:d wufficient clearance, shall be provided to accommodate different slze and shape
wressure suit helnmets.

The contact surfaces ¢f the head rest shall be padded with a high energy absorbing
uterial. The color of the padded surfaces shall be maroon, No. 21136, per Federal
Stoendord No. 595. Special attention shall be glven to insure that the upholstery
vill withstaad the wear and handling of normal service usage.

3.2.9 LEG SUPPORTS. Contoured leg supports shall be provided on the
“ront of the ejection seat {o support the calf of the pilot'ls leg during boost and
.jection., These supports in conjunction with the rest of the seat configuration
shall prevent tne legs [rom apreading beyond the ejection envelops.
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3.2.10  ARM SUPPORIS.

3.2,10,1 UPPER ARM SUPPCRT. Arm supports shall not be provided.
3.2.10.2 FCREARM SUPPORT. Forvcarm supports shall not be provided.
3.2,10,3 DELETED.

3.2,11 DELETED., (Included in paragraph 3.2.1).

3.2.,12 EMERGINCY EJECTION CONTROLS AND PROVISIONS

3.2,12,1 EJECTION CONTROL., The seal shall incorporate a two handed control,
located on the forward edge of the secat bucket between the pllottls legs., The
control shall be conveniently placed so that it may be easily reached for emergency
.iection, when in the ejection or boost position and while the pilot ls wearing an
~aflated full pressure-body restraint suit, The position of the control shall be
such that it is not a safety hazard, either in flight or on ths ground. The design
of the control shall be such as to preclude inadvertent operation. The shape and
locotion of the ejeetion control shall enable the pilot in a pressurized suit to
pocitively grazp ths sontrel and indtiave the ejection sequence, The handle shall
Lbe located approximately as shown in Figure 1. The actuation of this control shall
provide an initlation signal for escape hatch ejection as well as the other ejection
functions. The control shall have an interlock such that the ejection catapult
cannot be fired until the hatch is jettisoned. (The hateh clears the ejection
vinvelope 4n 100 milliscconds at ,90 Mach and in 300 milliseconds at 70 knots at
aormal operation). The intorlock signal shall be a ballistic type, operated by a
drnyard attached to the hatch vhich fires an initiator mounted on vehicle structure,
The seat Vendor shall furnish a tube disconnect on the R,H. rail as desecribed in
veracraph 3,2,13.3. The ejeetion control shall be painted alternate orange-yellow
color No, 33538 and black No. 37038 stripes, per Federal Standard No. 595. The
plock stripe shall be 1/4" wide and the orange-yellow stripe 3/4% wide. The
aotusting foree shall be 55 pounds minimum and 65 pounds maxdimum,

3.2.12,.2 ACTUATING LINKAGES., ALl linkapes used for firing initiators shall be

irreversible; d.e., it shall be impossible to fire any indtiators except by the
intended sequence of motions. Vhere inltiators are employed in conjunction with
the Integrated full pressurc~body restraint suit releases, shields or guards
shinll be employed to preelude the possibility of inadvertent firing., No unshielded
cebles or lanyards shall be used to actudte initiators, Push-pull type controls
chzll not be used unless they can meet the irreversibility requirement. All
cotnauing mechanisms shall be so located or shielded that they will not tend to
cnteh on clothing of pilot or servicing personncl, or to serve as hand holds., No
linkage shall depend on locknuts to keep adjustment, but shall be non-adjustable or

shall be pinned or otherwise permanently fastened after an initial adjustment for
requirea travel.

3.2,12.3 DELETED,
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3.2.13.2 CONTINUED

Tne initiator only shall meet the followinz requirements without the use of external
shunts:

3.2,134.2.1 NO FIRE. It shall not fire as a result of the application of’a
direct current power of one watt for five miinuteas

It shall not fire as a result of the application of a direct curreat of one ampere
Jor five minutes,

3.2.13.2.2 INSULATION RESISTANCE, Insulation resistance shall be at least
.00 mogohms at 500 veolts DC.

342413.2.3 VOLTAGE BREAKDOWN. The initiator shall withstand 1000 Volts RMS
sctween lead and case without breskdown. o

3.2.13.2.4 ALL FIRE, It shall fire with a current of 3.5 amperes at all

temperatures between 35°T and 160°F.
3

3,2.13.2.5 OPERATING CURRENT, It shall fire within 20 milliseconds with a
curreat of 5 amperes. L ,

3.2,13.2.,6 RESISTANCE AFTER FIRING, The pin to case resistance after firing
zhall bo 1000 ohms or greater. :

24241342.7 ELECTROSTATIC DISCHARGE., It shall be designed to withstand a
150,000 erg discharge from a 500 mmfd condenser 10 times withous, fiedng.

3e2.15.2.8 SHOCK RESISTANCE., It shall be capable of beimg fired after
dropping six feet onto concrete. It shall not gelf-fire when dropped 20 feot
LiLeo concrcte. .

3e241%.2.9 OPERATING RESISTANCE, The internal circuit shall be designed to
have z minimum of 5 amperes with an applied voltage of 32 volss DC.

3.2.13.3 HATCH INTERIOCK INTERFACE. A pneumatic disconnect fitting shall .
be mounted on the Re He rail for the hatch interlock initiater. It shall be identical
to, znd furnished in the same manner, as the Escape Hatch interface disconnect,
paragro: i 3.2.13.1.  The exact location shall be coordinated with The Boeing Company.
Thae scat vendor shall furnish a -9 initiator.

3.2.13.4 SEAT EJECTED SWITCH INTERFACE, A striker ramp shall be provided
on the aft flange of the Re H. rail fo actuate the seat ejected switch as the seat
travels up the rails. This switch relays a telemetry signal to the ground informing
that the pilot has ejected from the glider. The switch will be mounted to glider
structure and the ramp shall be designed so that when the ejectable portion of the
seat is installed on the fixed rails it will automatically engage the switch.
Tie exact location shall be coordinated with The Boeing Company.
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342.18.2  CONTINUED,

such as shear pins or lockwire shall not be employed to hold the disconnect together.
Crimp type electrical connectors shall be utilized wherever possible. The design

¢ the disconnects and the associated fittings shall be closely coordinated with

Tho Eoeing Company as the overall design progresses. The survival kit will be
designed such that upon ejoction the bailout oxypen shall turn on automatically,

and the kit shall remain attached to the parachute until the pilot pulls the dis-
counect handle during descent. Pulling the handle shall separate the upper disconrect
and actuate the releases; further pull shall release the top of the container and
inflate the life raft. The container and the life raft shall fall away from the
pilet, both remaining attached to the drop line. The drop line ¢an then be detached
Ly the pilot. Pulling the handle prior to pulling the bottom disconnect shall
relesse the kit from the pilot - and separate the upper disconnect, There shall be

& "oreen apple’ control for marual ballout oxygen operation. - The coler of the
¢untainer shall be sage green. (See Fqure 1))

342419 ROCKET CATAPULT ASSEMBLY. A qualified rockst catapult assembly shall
be integrated with the ejection seat and survival system configuration as shown
in Figure 1. It shall be capable of ejecting the seat/man/survival system package
to mect the performance requirements as listed in paragraph 3.4,

3e2.20 PARACHUTE ASSEMBLY, A qualified back type parachute shall be provided.
fhic parachute shall be of the B-5 (C-9) type (or equivdlent) with modified attache
mhs to conform with the full prossure - body restraint suit and shall be integrated
itk the ejection seat and survival system configuration as shown in Figure 8.
It shall provide automatic deployment after seat man separation at ejections of
24,000 feet altitude or less, and will allow free fall to 14,000 feet befors auto-
s2tic deployment for higher altitudes of escape.

3.2.21 SOFAR (SOUND FIXING AND RANGING) BOMB., A SOFAR bomb shall be installed
‘0o convenient location on the ¢jection seat structure to aid in location and rescue.
Tre SUFAR bomd shall have a range capability up $o 3000 miles and shall have a depth
seeting of 3500 feet. ' : .

3,2,22 TUBING IDENTIFICATION, Each tube shall have an identifying tape installed
ot cach end. The tape shall have the same data printed on it as the metal-cal which
ideniifies the part it connects to, similar to BAC-~T1lS.  In addition, each tube

i have a tape with the tube part number and one with the system identification
11¢é at cach end. These tapes shall conform to BAC-T1lS~-H5 and BAC-T1lAK-N1,

Lo via

3.2.23 DOUDER ACTUATED DEVICES. All powder actuated devices shall ‘conform

%o MIL-C-25918 except that paragraph 3.4.11.3 is not applicable, In the event that
4R wunits are utilized, the vendor shall nolify Boeing of the-P/N & quantities

reawdred so that Boeing may arrange procurement, The vendor shall be responsible -

o the intepration & qualification of the units, B '

< . Lt . Fi

. , ;
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%.,3,1 STRENGTH REQUIREMENTS. All ultimate loads specified in the following
”ub—hdrlgraphs are 1 1/2 times the proof loads and are based on a weight of 397
pouads raxicum as specificd in paragraph 5.1.7. All design conditions are to be
coungidered with the seat back both full aft and full forward, excepi as noted,

3.3 EJECTION SEAT AND SURVIVAL SYSTEM CONSTRUCTION

3eB.lel EJECTION LOADS

%,%.1,1.1 PERSONNEL CATAPULT ILQOAD. The ejectien seat and survival system shall
vithstard an ultimate load of 1 1/2 times the maxirum catapult thrust applied ‘
cowaward parallel te the centerline of the rollers or slide blocks and through the
coubined center of gravity of the seat occupant with the seat adjusted to the most
structurally critlcal position. In determining the combined center of gravity, the
c.ater of gravity of the seat occupant may be considered as being 1l inches forward

sasured parallel to the seat bucket bottom) and 9 inches above (measured parallel
L. the seat back) the seat reference point. See Figure 1. The load shall be
transferred to the scat bottom. .

5.%.1.1.2 AIR 10AD. The ejection seat and survival system shall withstand
o ultimate ejection air load of 1 1/2 times the force imposed upon the seaf and
its occupant, ¢rcated by the wind blast from ejection at a "g" of 900 poundas per
square foot dynamic pressure. This force shall be applied parallel tc the glider
waterline and through the combined center of pressure of the exposed portion of the
rant and its occupant, distributed over that portion of the seat back exposed to the
o2 streams For application of this load, the seat shall be positioned with the
sinimum amount of controlled engagement with the fixed rails. The air load shall
e applied with the personnel catapult load applied as noted in paragraph 3.3.1.l.l,
scept this loud shall be the load the catapult would exert with the seat at this
,u.xt ‘on in the rails. The top glider contour smerif= e a1
in the region of the seat ralls is shown in Figure 1. The tilting seat back assembly
seod not be desipgned to take these loads in the forward position if a "conkrolled
:Lilu‘e" iz provided. This "controlled failure" (allowing the seat back to move aft
sgainst the rails) shall not result im pilot injury. The failure peint shall be -
Love vehicle boost loads,

3,3¢l.1.3 VEHICLE LOAD FACTORS. During ejection, the ejection seat and
survival system shall withgtand an ultimate load of 1 1/2 times the following vehicle
limit load factors.

(a) 4+ 2.5 normal to glider § (+ down)

(b)Y ~ 1.8 longitudinal (+ forvard)
Thooe loads shall be applied with the seat in the position noted in paragraph
%.3,1.1.2, 'In addition, they shall be applied with the air load specified in para-
groph 3.3.1.1.2 and with and without the catapult load specified in paragraph .
SeSelelels

%.3.1.2 DBLETED,

343,143 BOOST 1OAD. The ejection secat and survival system shall withstand a
10.5 gt ultimate load applied aft, parallel to the longitudinal centerline of the
olider. The seat shall be adjusted to its most critical position for application of
tais load.
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3.,3.1.5 BEJERCTION CUNTRUL. The ejection control shall be capable of with-
tanding a load of 500 pounds ultimate, applicd at the center of the gripping surface.
This load-shall be applicd in the direction of normal actuation.

3.5e1.6 HEAD REST. The head rest shall withstand a lead of 500 pounds ultimate,
ap;liecd aft in a direction parallel to the seat bottom.

3¢341.7 RELEASE FASTENERS.

3¢3.1.7.1 HIP RELEASE FASTENERS, ZFEach hip release fastener shall withstand
an ultimate load of 4125 pounds.

Z43.1.7.2 SHOULDER RELEASE FASTENER3. Each shoulder release fastener shall
withstond an ultimate load of 2250 pounds or the resultant of a total ultimate load
¢ 4500 pounds for shoulder restraint.

3.3.2 CRASH LOADS, All ultimate loads specified in the following sub paragraphs
are 1 1/2 times the proof load and are based on the weights specified in paragraph
54341,

3.3.2.1 FORWARD. The ejection seat and survival system shall withstand 40 "g"
ultimate load applied forward parallel to the longitudinal centerline of the glider.
WL seat shall be in the most structurally critical position of adjustment.

%.%.,2.,2 SIDE, The ejection seat and survival system shall wilthstand a 40 '"g"
vliimale load applied 20° to either side of the forward direction. This results in
& 37.6 "g" ultimate forward load and a 13.7 "g" ultimate side load.,

5454245 DOUINWARD, The ejection seat and survival system shall withstand a
20 Met ylticate load applied downward normal to the longitudinal centerline of the
vuider. The seat shall be adjusted to the most structurally critical position of
ndjusluent.

5e5.2.4 UPJARD, The ejection scat and survival system shall withstand a 10 "g"
ultinate load applied upward normal to the longitudinal centerline of the glider,
e seut shall be adjusted to the most structurally critical position of adjustment.

3.4 SYSTEM PERFORMANCE

Z.,1  EJECTION SEAT., The ejection seat shall perform satisfactorily within
ltitude velocity pressure limits prescribed in the escape envelope shown in
Sioure 3. Fach 0.9, or a velocity equivalent to s nyuamic pressure of 900 psf,

hau heen set as the upper velocity limit. It is possible that a system meeting

: low altitude reguirements can excced the Mach 0.9 limit at higher altitudes.

- gpecified upper limits of operation will be expanded accordingly, if design

I ly,xu £0 justifies. At the low velocity end of the envelope, a zero speed
carability is desirable and has been established as a design objective. The
,;nc1f1c low speed design requirements have been established as 70 knots equivalent
air speed at zero altitude.

cjection trajectory shall provide a minimum of three feet of clearance from
s antorference path of the B-52 carrier airceraft wing, for the performance
coaditions shown in Figure 4. This rcquirement will satisfy clearance requirements

-
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L. 4,2 SEAT ADJUSTHENT TEST, Demonstrate the ability of the seat to

meet the positioning requirements of paragraph 3.2.1 through 3.2.1.3. Jo

4,4,3 PILOT RELEASE SYSTEM TEST. Demonstrate the ability of the harness
release system to meet the requirements of paragraph 3.2.5.

4o,k.4 INIRTIA REEL TEST, Demonstrate the ability of the inertia reel to
mect the requirements of paragraph 3.2.6.

4.4.5 MAN-SEAT SEPARATOR TEST, Demonstrate the ability of the man-seat *.
separator to meet the requirements of paragraph 3.2.7. :

K
rd
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L,4,6 HEAD REST, Demonstrate the ability of the head rest to meet the
requirements of paragraph 3.2.8.

4,7 EJECTION CONTROLS TE3T. Demonstrate the ability of the ejection oontrols
tc meet the requirements of parapgraph 3.,2.12.

4.4.,8 SEAT CATAPULT DEACTIVATION TEST, Demonstrate the ability of the seat
catapult deactivation device to meet the requirements of paragraph 3.2.13.2.

4,4,9 SOFAR BOMB TEST., Demonstrate the ability of the SOFAR bomb to meet
the requirements of paragraph 3.2.21.

4,4,10 STRUCTURAL TEST, Demonstrate the ability of the seat to withstand
the ultimate loads specified in paragraph 3.3 without fallure.

4,4,11 ZERO VELOCITY TEST. At least one static ground firing shall be
conducted to investigate the zero velocity capabilities of the system.

¥

44,12 HIGH TENPERATURE TSST, <he assembly shall be tested per paragraph 4.1.2 F

of MIL-E-5272C, except that the cartridge actuated devices shall soak for a peried
of threo hours after their cases have reached the test temperature. The assembly
shall be oporated while still at test temperature.

L,4.13 LOW TEMPERATURE TEST, Testing is not required.
Lo.4,14 VIBRATION TEST,

4,b4,14,1 TEST INSTALLATION. The equipment shall be mounted on & suitable
viorator using a rigid fixture. The attachment to the fixture shall be identical -
to the service installation. The fixture shall be sufficiently rigid to eliminate
fixvture resonances in the test frequency range, if possible. Provisions shall be
rade to monitor the input vibrations at the equipment mounting points.

The weigzht of the assembly and of the vibrator table plus fixture, brackets, etc.,
shall be determined and entered in the test report.

~

“ne inctallation shall be balanced if necessary to minimize rocking of the vibrator
table or test fixture. .

4,%,14,2 INSTRUMENTATION REQUIREMENIS, TFor all wibration tests, monitor
accelerometers shall be mounted at two or more of the points of attachment of the
tont item to its brackets or fixture, with sensing axes parallel to the vibrator
wotion. Thece accelerometers shall be monitored continuously during the tests,
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Lehe19  CONTINUED
Boeing of all test data as soon as available from AFMDC,

A flnul and detailed test revort will be roquired, sultable for demonstration of
“he performance qualification of the complete cjection system. Boeing will perform
dud {final reporting required for the hatch g heatshield systems.

The test contractor will be responsible for test area cleanup, dispositlon, and any
»eeuired shipment of test equipment,

4.4.19.) The aled test program will consist of the following minimum requirements,
Feur cjcction seat runs vill be plamned. Three runs will be accomplished (one each)
=t velocitics of 70 K, 400 K and 510 knots., They do not necessarily have to proceed
wn this order, The fourth run will be rescrved for accumlated pick-up items, or
possible ejection under acceleration, simulating direct ejection during boost.  One
2led drag calibration run will he planned prior to any test runs,

Ll e19.2 The following ltems shall be demonstrated and/or verified during the
sled test propgran:

(1) Demonstrate that seat ejection and hatch jsttison occur in proper sequence
as shown on figure 2,

(2)- Verify that the seat ejection envelope clearance is within the limits
specified in paragraph 3.4.1.

(3) Verify that the escape hatch and ejection seat trajectories satisfy
the design trajectories.

{L) Demonstrate that complete parachutc deployment and inflation occurs in
suliicient time to insure pilot safatly.

(5) Demonstrate that the dynamic effccts on the pilot (anthropometric duwmmy)
are within the specificd design requirement limits,

1 .4.19.3 Boeing will furnish t he t est sled vehicle, Boeing will alsc supply
all 1n,tzunontatlon sensors or components that must be integral with Boeing furnished
componcnts or sled structure., In addition, all provislons for instrumentation, powsr
cupulr, coamera mounts and access will be supplied with Boeing items in so far as is
1 Cnl .LA).‘.(‘
The: AWDC Track Test Division will supply the sled vehicle slippers, and the rocket
vunior/vater brake sled,
The test contractor will supply all other test items and equipment, including
in& romentation, not available from AFMDC. The instrumentation requirements will
e “ed out between the test contractor and AFMDC, incorporating Boeing furnished
rcquirenwnts for the hatch & heatshield systems.

Lol o19.4 The escape hatch will be tested on all ejection seat sled runs and
vill be initiated by the normal ejection acat system. Test hardware, speclal tools
ond installetion instructions will be provided by The Boelng Company.
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b.4.19.4 {Continued)

Instrumentation shall consist of, but not be limited to, the following:

(1)

(3)

(%)

(5)

%,%,19.5 The

Time referenced dato on seal and hatch motion and trajectory for at least
the first thirty feet of hatch trajectory and entire ejection sequence
shall be cbtained by the following cemeras:

a.) Metriec range camera

b.) . . .%led camers mounted in glider nose - 1000 frames/sec,
100 feet film (minimum).
c.) ~ . Cockpit mounted camers - 1000 frames/sec, 100 feet film

(minimum).

Firing simultaneity of 20 initiators, current operated, time oriented.
Instrumentation response accuracy to space/time referenge shall be within
1 millisecond.

Time to complete four (4) ineh thruster stroke, 2 millisecond response
accuracy 1o space/time reference.

Fastener functioning time to complete piston travel, 2 millisecond
response accuracy 1o space/time reference.

Thruster chamber pressure, 0-5000 psi, %50 psi tolerance. Instirumentation
response accuraey to space/time reference shall be within 2 milliseconds.

Vendor shall supply the nacessary quaentities of ejection seat and

curvival systems described in this document, and anthrompomorphic dummy to support
1.cge tests. The anthropomorphic dummy shall be of a T5th percentile in accordance
with WADC Technical Report No. 52-321, dated September 1954,
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APPENDIX "B"

Heat Shield Sled Test Requirements

Forward

While in no way part of the escape system, the windshield heat shield will be
aualification tested in this sled progrum, due to the similarity of test
brocedures and to take advantage of the availsble test vehicle, facilities,
instrumentation, test personnel and compatible time scale.

Test Objective

The objective of this test is to verify that the heat shield Jettison system
will accomplish design requirewents under specified vehicle dynamic conditicns.

The following items shall be demonstrated at ground velocities producirg: “g"
loeds representative of the most severe actual loads which may be encountered
during the X-20 flight.

&. Demonstrate that the heat shield jettison mechanism operates within
the limits predicted for dynamic conditions existing at the time of
actuation and that the heat shield separates from the glider with no
damage to the portion of the hinge remaining with the glider.

b. Correlate heat shield release and jettison trajectory data with values
predicted for actual in-flight operation. The heat shield shall move
upward and aft after separation, shall clear all glider structure and
shall contuct the ground behind the glider.

¢. Demonstrate that wedging of the waterwall against the heat shield
hinges does not impair scparation of the heat shield from the hinges.

Test Confligureation

Production veat shields and water walls shall be installed on the test
sled for the heat shield Jjettison runs.

A production actuation system shall be installed., This system utilizes
bottle-stored nitrogen gas released by means of a solenoid controlled
valve through high pressure tubing and flexible hose to the linear
preumztic actuator. No arming device is required; however, in the inter-
cst of safety, a ground safety device is incorporated into the control
sysuem.

Test Conditiong

Heat shield Jettisoning will be tested on two sled runs. A third run
will be held in reserve for contingencies and will be conducted only
il the required qualification results are not obtained during the
first two runs. The desired jettison velocity 1s 335 to 350 knots at
standard sea level atmospheric conditions. Velocity shall not be
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