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REVISIONS

SYM DESCRIPTION DATE | APPROVAL

Ve PByne |

D | (1) Changed seat back boost position angle from 3 degrees
aft to 2 degrees forward and called for adjustable upper

arm supports to conform. (2) Revised sled test require-
ments to call out specific responsibilities and requirements,
including heat shield in Appendix B, (3) Made The Boeing
Company responsible for the lower half of the tube-cutter
electricgl disconnect and the pressure switch tube disconnect
(4) Called out rail hole size and rail end chanfer. (5)
Called for safety pin in harness release handle, (6) Clari-
fied 'D" ring pesition in Figure 8. '

By

Reason: (1) Customer requested new seat back angle for |

boost. (2) through (6) Completion of basic | GEG
design and drawing clarification. BO-2-0046. | 3}|b,ag_
1
E (1) Called for an interlock to prevent seat from firing ZG%Z; [J/‘,,,
until hatch is jettisomed, including 2 1b weight increase. ' -

(2) Called for "controlled failure'" of seat back smubber
so that the tilt back assembly need not be "beefed up" to
take air loads in the boost position. (3) Called for
method of quickly removing upper arm supports in order to
tacilitate tape recorder removal. (4) Called for seat
back position indicator so that pilot can determine his
position, (5) Add tolerance of + 1/2 degree to seat back
position angle. (6) Called for seat vertical position ‘
markings visible from the forward side of fixed rails to A\
facilitate seat ingtallation. (7) Called for separate P/N N
en seat-man separator and inertia reel. (8) Corrected high ' N
temperature test callout. (9) Corrected vibration envelope.
(10) Deleted Test No, 4.2.3.20. (11) Om Figure 2 removed I .8

eithsr input s from Emergen¢ gen Box. (I?-)Rewsed
ST I 8 AVEN, G A

Reason: Conpletion of basic design and correct engineering
error. B0~2-0086.

(1) cCalled out D2-80396 revision of 4-4-62., (2) Called
for movie plan deleted by (1). (3) Deleted requirement for
exhaust air fittings in pilet services discennect. (4) Cor- i
rected B-52 performance limits., (5) Called for sled teating 5{
at AFMDC, Holloman. (6) Clarified harness location require-
ments. (7). Clarified ejection Gontrol requirements with

|respsct te inadvertent operation. (8) -Rewéwed—edoobbon N
reabierwbbuatbnr ooty vy

2

Revised ejection air load

|direction. Hi=Ghanged-quantitsaobeadt=10000-0Lte0n-dtodiv

lReaaon: Completion of basic design and corrected enginooringl
error. BO~2-9500 [}
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1 -15 INERTIA REEL CARTRIDGE
——
1 -14 SEAT-MAN SEPARATOR CARTRIDGE
1 -13 SOFAR BUMB
| 1 -12 TUBE CUTTER
—_—
1 -11 HARNESS RELEASE INITIATOR
1 -10 CATAPULT INITIATOR
" -9 INITIATOR
1 -8 DISCONNECT AoSY, LUWER 1
—
1 -7 DISCUNNECT ASSY, UFEER
1 -6 SEAT ASSEMBLY
1 -5 FIXED RAIL ASSEMBLY
i
1 -4 PARACHUTE ASS:MBLY ,
1 - RUCKET CATAPULT ASSEMBLY ,
} +
1 -2 RESCUE & SURVIVAL KIT
n . CONTAINER ASOEMBLY |
SJECTION SEAT AND
' -1 RAIL ASSY (PRUTOTYPE ONLY)
' {
REGD PART NO. DESCRIPTION MATL MATL SPEC WT |
LIST OF MATERIAL !
. L R A O ~ ) -
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‘REV’E

1.0 SCOPE

1.1 SCCPE,
This drawing covers the design, fabrication, performance and testing
requirements for a type of equipment designated Ejection Seat and Survival System.

1.2 INTENDED USE AND ASSEMBLY BREAKDCWN

1.2.1 EJECTION SEAT AND SURVIVAL SYSTEM, R
The specified ejection seat and survival system shall provide for pilot escape and
survival from the Dyna-Soar glider in instances when a satisfactory landing site
cannot be reached or when other conditions make an attempted glider landing impractital
The complete glider system consists of part numbers 10-81000-2 through 10-81000-15. R

The upward ejection seat and rail assembly for the Dyna-Soar vehicle shall be patterned
after existing state-of-the-art ejection seata. OSize requirements for the pillot

are based on a 5th to 75th percentile man, (maximum) fully dressed in a full pressure -
body restraint suit system. The pilot's anthropometry shall comply with WADC Tech-
nical Report 52-321, "Anthropometry of Flying Personnel", dated September, 1954,

A hinged seat back shall provide for two positions of flight; Boost, and Normal
Flight/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 automatically pre-position and restrain
the pilot for ejection, eject the hatch, provide system disconnsct, supply the

pilot suit with bailout oxygen, and fire a rocket catapult. After ejection, auto-
matic seat/man separation shall be provided, with automatic parachute deployment

at 14,000 feet or less.

s
l.2.1.1 EJBCTION SEAT AND RAIL ASSEMBLY - 10-81000-1 - PROTOTYPE ONLY

The prototype seat and rail assembly shall be a complete system except for the -2
survival kit and -4 Parachute assembly. A dummy catapult and a complete set of dummy
ballistic units shall be provided.

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

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

1.2,1.4 PARACHUTE ASSEMBLY, 1(-81000-4
A qualified type B-5 (C-9) or equivalent, back type parachute with modified attach-
ments shall be provided with the ejection seat and survival system,

1.2.1.5 FIXED RAIL ASSEMBLY. 10-81000-5
The fixed rail assembly consiste of the non-ejectable structure and associated

' hardware.
DYNA-SOAR EJECTION SEAT AND HE BOEING COMPANY 10-81000
S SURVIVAL SYSTEM -
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1.2,1,6 SEAT ASSEMBLY. 10-81000-6
The seat assembly consiasts of the ejectable structure and associated hardware.

1.2.1,7 DISCONNECT ASSEMBLY, UPPER. 10-81000-7
The upper disconnect assembly consists of the portion of the personal leads
disconnect that is attached to the full pressure suit.

1.2.1.8 DISCONNECT ASSEMBLY, LOWER., 10-81000-8
The lower disconnect assembly consists of the portion of the personal leads
disconnect that is attached to glider structure.

1,2.1.9 INITIATOR. 10-81000-9
The initiator 1s a cartridge actuated device which provides gas pressure for
various functions.

1.2.1.10 CATAPULT INITIATGR. 10-81000-10
The catapult initiator is a cartridge actuated device which actuates the catapult.

1l.2,1.11 HARNESS RELEASE INITIATOR, 10-81000-11
The harness release initiator is a cartridge actuated device which actuates the
harness release system.

l.2.1.12 TUBE CUTTER. 10-§;OOO-12
The tube cutter is a cartridge actuated device which cuts the catapult hose when
the emergency external hatch release handle is operated.

10201013 SOFAR m“.B- 10"81000"13
The SOFAR bomb is a sound fixing and ranging bomb.

1.2.1.14 SEAT-MAN SEPARATOR CARTRIDGE. 10~-81000-14
The seat man separator cartridge operates the seat-man separator.

1.2.1.15 INERTIA REEL CARTRIDGE. 10-81000-15

The inertia reel cartridge operates the automatic re-wind on the inertia reel at
ejection.

' T
81205 A 10-81000
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REY E

2,0 APPLICABLE DOCUMENTS

2.1 GOVERNMENT, The following Government documents of the exact issue noted, :
together with the noted revisions thereto constitute a part of this Source Control §
Drawing, but only to the extent defined herein, In those cases where the document
listed is not dated, the issue in effect on the date of invitation for bids, shall
form a part of this Source Control Drawing. When conflicting requirements exist,
the requirements of this Source Control Drawing shall govern,

MIL-S-9479 Seat: Upvard Ejection, Aircraft,
. dated 19 March 1954
MIL-E~5272C Environmental Testing, Aeronautical
and Associated Equipment, General
Spec. For, dated 13 April 1959

Federal STD Colors

No. 595

WADC Technical Anthropometry of Flying Personnel -
Report 52-321 1950, dated September 1954
MIL-C-25918 Cartridge Actuated Devices, Aircraft

Crew Emergency Escape, General
Specification For.

Air Force Drawing Streamer Assembly, Warning
52C~1543
AF Drawing 55C-598 Streamer, Warning, Maintenance,

Aircraft Escape Systems, Assembly Of,

2.2 NON-GOVERNMENT, The following non-government documents and drawings of
exact issues 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 effect on the date of invitation for bids shall form a part of this Source Control
Drawing. One copy each of the documents listed below and marked with an asterisk is
to be furnished with each copy of this Source Control Drawing being sent to a Vendor.

* D2-80396 General Requirements Document for
Dyna-Soar Source Control Drawings
and Design Procurement Specifications

Reviged 4-4e$2 R
e — , - ——————— —
DYN3;$OAR fi§§:ION AT g THE BOEING COMPANY 108k100p
SUR AL SYS§ S ) ———
R _LP NO. 9
| . UV
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REY E

3,0 REQUIREMENTS
3,1 GENERAL REQUIREMENTS

3.1.1 SUPPLEMENTAL DOCUMENT. Requirements, procedures, references, and
definitions specified in Document D2-80396 form a part of this Source Control Drawing,
except as noted herein, Where conflicting requirements exist, the requirements of

this Source Control Drawing shall govern.

3,1,2 MIL SPECIFICATION COMPLIANCE. The general design and development require-
ments of MIL~-S-9479 dated 19 March 1954 shall apply with the exception of deviations as
written in this drawing.* In the event of conflict between this drawing amd
MIL-5-9479, the requirements of this drawing shall govern.

3,1.3 SYSTEM COMPATIBILITY. The ejection seat and survival system listed
below shall be compatible and shall operate as an integrated system to perform the
interrelated functions herein defined:

L ]

a. 10-81000-1 Ejection Seat and Rail Assembly (Prototype Only)
b. 10-81000-2 Rescue and Survival Kit Container Assembly
6o 10-81000=3 Rockst Catapult Assembly

d, 10-81000-4 Parachute Assembly

e. 10-81000-5 Fixed Rail Assembly

f. 10-81000-6 Seat Assembly

g. 10-81000~7 Disconnect Assembly, Upper

. 10-810008 Disconnect Assembly, Lower

i, 10=81000~-9 Initiator

je 10=81000-10 Catapult Initiator

k. 10-81000-11 Harness Release Initiator

1, 10-81000-12 Tube Cutter

m, 10-81000-13 SOFAR Bomb

n. 10-81000-14 Seat~Man Separator Cartridge

0. 10-81000-15 Inertia Reel Cartridge

The requirements of this drawing shall be considered as applicable in the design
of each of the assemblies listed above.

3,1.4 SYSTEMS INTEGRATION, The ejection and survival system shall be se
designed that it will meet the performance requirements specified herein when
integrated with the full pressure suit - body restraint system, escape hatch
ejection system, and glider - pilot service connections. The ejection aequence
shall conform to the sequemce and integration shown in Figure 2.

* See Appendix A

DYNA-SOAR EJECTION SEAT AND BOEING AIRPLANE COMPANY 10-81000
SURVIVAL SYSTENM
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REV @
341.5 PREPRODUCTION, This specification makes provisions for preproduction
testing. :
3.1.,6 FINISH, All external non-operating surfaces shall be given two coats
of Medium Gray lacquer, conforming to color number 36231 of Federal Standard No. 595,
except as herein noted,
3¢1e7 WEIGHT., The weight of the artiele shall be a minimum consistent wiﬁh
the performance requirements and within the limitations of sound design practice.
It shall not exceed 394.0 pounds (total ejectable and non-ejectable weight). This
wveight includes the following:
a. Pilot 176.0 1bs
b. Survival Con-
tainer and
contents k0.0 1bs B
DYNA-SOAR EJECTION SEAT AND THE BOEING COMPANY 10-81000
SURVIVAL SYSTEM ~ -—
i . P NO. 10a
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3.1.7 WEIGHT (Continued)

¢. Full Pressure Suit - Body Restraint System 32.5 1lbs
(including hose, electrical wiring and upper
part of pilot services disconnect and bail-

out oxygen).

Monthly weight and balance reports shall be submitted as specified in D2-80396,
"General Requirements Document for Dyna-Soar Source Control Drawings and Design
Procurement Specifications."

f 3.2 SYSTEM DESIGN. The ejection seat and survival system shall be designed
to provide a maximum degree of reliability of operation and require a minimum amount
of maintenance. In addition, the seat shall be designed to provide maximum comfort,
ease of adjustment (ground maintenance only), simplicity, durability, and minimum
welght. Specifications and standard parts shall be selected per D2-80396.,

34241 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.

5.2.1.1 VERTICAL ADJUSTMENT. Preflight vertical seat adjustment shall provide
2.9 inches up, and 1 inch down from the normal seat reference point (SRP) as shown
in Figure 1. Markings 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,

J¢2.1.1.1 DELETED

3+24142 SEAT BACK TILT ADJUSTMENT. The seat back shall be designed to provide
manual seat back tilt positioning. The seat positioning lever or comtrol shall be
located on the top of the left hand side panel in & convenient and readily accessible
position to the pilot or ground crew. Seat back tilt shall provide two positions
with stops, namely; '"Boost" position 2° + %° forward of normal vertical, and
"Ejection'" pesition 13° + %° aft of normal vertical, as shown in Figure 1. The
flight position may be selected anyplace between the two positions at the pilot's
option. A seat position indicator shall be located in the L. H. arm rest. It shall
have the 13 and 3 degree aft and the 2 degree forward positions marked.

For the ejection sequence, the seat back shall be automatically power actuated to

the ejection 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 seat back positioning
may be incorporated into inertia reel design (paragraph 2,2.6) eliminating the need
for a separate seat back positioning actuator. Positioning of seat back to the
ejection position under forward accelerations (eyeballs in) shall not result in pilot
injury of any kind. Failure of automatic pre-ejection seat positioning shall not
prevent seat ejection. (See Figure 2,)

r

T T
‘ 10-81000
81205 iA'
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REV B

502.2 EQUIPHMENT INSTALLATION PROVISIONS. Installation provisions for a
qualified B-5 back type personnel parachute assembly with modified attachments
as outlined in paragraph 3.2.20, and a rescue and survival kit container assembly
as outlined in paragraph 3.2.18, shall be provided in the ejection seat.

52,3 SEAT CUSHION. The seat cushion shall be included as part of the rescue
and survival kit container assembly. The seat cushion covering material shall be
sage green, USAF Color Shade No. 518.

3.2.h -PARACHUTE SUPPORT BUIKHEAD. The aft end of the reseue and survival kit
container asgembly shall provide vertical support for the parachute.

3.2.5 FULL PRESSURE SUIT - BODY RESTRAINT SYSTEM, PARACRUTE AND SURVIVAL GEAR
ATTACHMENT. Provisions shall be made for comnection of the Full Pressurc Suit -
Body Restrelint System (Government procured - bailment item) to the Ejection Seat and
Survival System. “wo separate types of fittings are required and are as follows:

(1) Suit to Seat-Parachute-Survival Kit Attach Fittings

“wo shoulder and two hip attach fittings are required for attaching the
pressure suit to the ejection seat, parachute, and survival gear. These
fittings shall be a penual disconnsct type which are casily manipulated

by the pilot for bhoth ingress and egress frowm the glider without the
sarachute or survival kit attached to the suit. The harness asuembly

from suit to seat shall provide sufficient adjustuent to enable the

pilot to engage his four attach fittings and tighten the harness for
regtraint. They will be located on the pressure suit as shown in Figure 8

The ejection seat Vendor shall design or determine the suit to seat-
parachute-survival kit attach fittings and ghall transmit to the pressure
suit manufacturer the miting pressure suit fitting for incorporation
into the ,ressure suit.

seat to Suit-Parachute-Survival Kit Attach Fitting

Seat to suilt-parachute-survival kit attach fittings slnll be located to
yrovide maximum, rostraint and pilot comfort. They shall be automatically
disconnected after catapult rocket burmout but prior to man/seat separation.
Automatic actuation of these fittings shall be accomplished by some type of
gas cylinder cnergized by a delay initiator. The automatic release gystem
8hall be one direction, {.e., when fittings have opened for man/seat
separotion they canmot return to the cloged pogition. Tho delay initiator
'hall be actuated as the seat travels up the ejection rails.

The initiator actuation mechapisi shall be designed so that when the
ejectable portion of the seat is installed on the fixed rails, the mechanism
ls automitically emguged. A device shall be provided which will allow
manual removal of the ejection meat without firing the delay initiator.

A single mamual release handle, easily accessible to either the pilot or
the ground crew, shall releas: the geat from the suit, parachute and

DYNA-SOAR FEJECTION SEAT AND BOEING AIRPLANE COMPANY 10-81000@
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3.2.10 ARM SUPPORTS. -

3+2.10,1 UPPER ARM SUPPORT. Arm supports shall be provided on each side of the
ejection seat back to provide maximum support to the upper arms of the pilot during
boost. The arm supports muast clear the 28 imch hatoh emvelope although they may
exceed the nominal 25 inch ejection envelope. The arm supperts shall be adjustable
for 1,00 inch forward and ome inch aft at the nominal pesition. The udjustment shall
be designed such that the top and bottom ends may be moved throughout the adjustment
either jointly or separately. They shall be quickly removable to permit access to
equipment. See Figure 1, page 23,

3.2.10,2 FOREARM SUPPORT. Forearm supports shall not be provided,

3.2.10.3 ARM SUPPORT UPHOLSTERY. The contact surface of the arm supports shall
be padded with a high energy absorbing material. The color of the padded surfaces
shall be maroon, No. 21136, per Federal Standard No. 595.

3.2.11 DELETED (Included in paragraph 3.2.l1.)
3+2412 EMERGENCY EJECTION CONTROLS AND PROVISIONS

3.2.12.1 EJECTION CONTROL. The seat shall incorporate a twe handed control,
located on the forward edge of the seat bucket between the pilet's legs. The
control shall be conveniently placed so that it may be easily reached for emergeney
ejection, when in the ejection or boost position and while the pilot is wearing an
inflated full pressure - body restraint suit. The pesition of the centrel shall be
guch that it is not a safety hazard, either in flight or on the ground, The design
of the control shall be suchk as te preclude inadvertent operation. The shape and
location of the ejestion control shall enable the pilot in a pressurized suit to
positively grasp the comtrol and initiate the ejection sequence. The handle shall
be located approximately as shown in Figure 1. The actuation of this control shall
previde an initiation 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 jettisemed. (The hatch clears the ejeotion envelope
in 100 milliseconds at .90 Mach and in 300 milliseconds at 70 knots at normal operation)
The interlock signal shall be a ballistic type, operated by a lanyard attached to
the hatch in the vicinity of the R. H. ejectable seat rail. See paragraph 3.2.13.
The ejection control shall be painted alternate orange-yellow color No. 23538 and
blaek No. 37038 stripes, per Federal Standard WNo. 595. The black stripe shall be
1/4" wide and the orange-yellow stripe 3/4" wide. The actuating force shall be 55
pounds minimum and 65 pounds maximum,

3+2.12.2 ACTUATING LINKAGES. All limkages used fer firing initiators shall
be irreversible; i.e., it shall be impossible to fire any initiator except by the
intended sequence of moticns. Where initiators are employed in cenjuaction with
the integrated full pressure - body restraint suit releases, shields or guards
shall be employed to preclude the possibility ef inadvertent firing. No unshielded
cables or lanyards shall be used to actuate initiaters. Push-pull type conirols
shall not be used unless they can meet the irreversibility requirement. All actuating
mechanisms shall be s¢ located or shielded that they will not tend to catch on
clething of pilot or servicing personnel, or to serve as hand holds. No linkage
shall depend on lecknuts to keep adjustment, but shall be nom-adjustable or shall be
pioned or otherwise permanently fastened after an imitial adjustment for required
travel. ’

3.,2,12.3 DELETED. _ Q NC Z€ |
81205 A] 10-81000

f<CA AF 33(657)-7132 H 13a

B - . . —




REV E
SYM

3¢3 EJECTION SEAT AND SURVIVAL SYSTEM CONSTRUCTION

3¢3e1 STRENGTH REQUIREMENTS, All ultimate loads specified in the following
sub-paragraphs are 1 1/2 times the preof loads and are based ox a veight of 394
pounds-maximum as specified in paragraph 3.1.7. All design comditions are to be
considered with the seat back both full aft and full forward, except as noted.

3.3.1s1 EJECTION LOADS

3¢301¢1.1 PERSONNEL CATAPULT LOAD. The ejection seat and survival system shall

withstand aa ultimate load of 1 1/2 times the maximum catapult thrust applied
downward parallel to the centerline of the rellers or slide blocks and through the
combined center of gravity of the seat occupant with the seat adjusted to the most
structurally critical pesition, In determining the combined center of gravity, the
center of gravity of the seat occupant may be considered as being 11 inches forward
(measured parallel to the seat bucket bottom) and 9 inches above (measured parallel
to the seat back) the seat reference peint. See Figure 1.' The lead shall be
transferred to the geat bettom.

3.3.1:1.2 AIR LOAD. The ejection seat and survival gystem shall withstand
an ultimate ejection air load eof 1 1/2 times the force imposed upon the seat and
its occupant, created by the wind blast from ejection at a "q" of 900 pounds per
square foot dynamic pressure. This force shall be applied parallel to the glider
waterline and through the combined center of pressure of the exposed pertion of the
seat and its occupant, distributed over that portion of the seat back expesed to the
alr stream. For application of this lead, the seat shall be positioned with the
minimum amount of controlled engagement with the fixed rails. The air load shall
be applied with the personnel catapult load applied as noted in paragraph 3.3.1.1.1,
except this load shall be the load the catapult would exert with the seat at this
position in the rails., The top glider contour IFThsTommr A thoarm Tt
in the region of the seat rails is shown in Figure 1. The tilting seat back-mssembly
need not be designed to take these loads in the forward positien if a ''controlled
failure" is provided. This "controlled failure" (allowing the seat back te meve aft
against the rails) shall not result in pilet injury. The failure point shall be
above vehiole boost loads.

5¢3+1.1.3 VEHICLE LOAD FACTORS. During ejection, the ejection seat and
survival system shall withstand an ultimate load of 1 1/2 times the follewing vehiole
limit losd factors,

(&) + 2.5 normal to glider ¢ (+ down)
(b) - 1.8 longitudinal (+ forward)

These loads shall be applied with the seat in the positien noted in paragraph
5:341102. In addition, they shall be applied with the air load specified in pars-
graph 3.3.1.1.2 and with and without the catapult load specified in paragraph
3¢34lelal.

3.}0102 DEIETED.
3+3.1.3 BOOST LOAD, The sjection seat and survival system shall withstand a

10,5 "g" ultimate load applied aft, parallel to the longitudinal centerline of the
glider. The seat shall be adjusted to its most critical position for applicatien ef

this load.
|
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3e3.1.4 FRONT EDGE OF SEAT BUCKET. The seat shall withstand a lead of 400
pounds ultimate, applied dewnvard to the top fromt edge of the seat bettem over a

length extending 1 1/2 {aches te each side of the center of the geat, with the

A
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3.4,1 CONTINUED

for the glider flying alone. Glider te B-52 dimemsional relatiemship is showa in
Figure 5. Clearance of the B-52 tail in the side view is not required, simce the
maximum yaw angle of the B-52 doec net result in a collisien path of the geat and
tail,

For ground level ejection within the velocity limits specified, the trajectory shall
previde sufficient altitude and/or duratiom for coemplete parachute deployment and
inflation to insure pilot safety. Figure 6, 6a, and 6b show calculated appreximate
ground level ejection trajectories without parachute deployment. Stability ef
seat/man combination during ejectiom shall be such that neither the seat/man
separation, nor parachute deployment is compromised.

The seat/man/catapult combination shall be so designed that ejection, withim the
limits of the escape envelope, shall net produce resultant damaging accelerations
on the pilot.,

3.4.2 ENVIRONMENTAL REQUIREMENTS. The desigm of the ejection seat and survival
system shall be adequate to ebtain the desired performance characteristics and
service life under the following enviromamental conditions:

3.4,2,1 TEMPERATURE AND ALTITUDE. The ejection seat and survival system shall
be designed to operate satisfactorily through an ambient eperational temperature
range of +35°F to 160°F, and from an altitude of sea level te 94,500 feet. It shall
be designed to withstand -65°F for 8 hours during transpertatien.

3,4,2.2 VIBRATION AND DYNAMIC REQUIREMENTS. The system components shall protect
the pilot from injury when subjected to the vibrations and dynamic loads encountered
in the Dyna-Soar mission, as well as these encountered during ejection and seat/man
separation. The vibration envelepe for a normal mission 1s shown in Figure 7.

3.4,2.3 HUMIDITY. The assembly shall be designed te eperate satisfactorily
after expesure to 100% relative humidity for 240 heurs.

3.4.2.,4 SALT SPRAY. The asseubly shall be designed to withstand a salt air
envirenment .

3.4,2.5 FUNGUS RESISTANCE. Non-nutrient materials shall be used im all possible
locations. Nutrient materials shall be protected against fungus.

3.,4.3 RELIABILITY. The minimum overall system reliability shall be 986. This
number includes the period from initiation of the ejection sequence until the parachute
is deployed. The achieved reliability will be determined by analytical means utilizing
data from pre-production testing in conjunction with component reliabilities establighed
by the industry. See paragraph 4.4.18. A .99985 reliability for The Boeing Company
hatch release and jettisoning system shall be used in overall system reliability
analysis. All of the requirements of D2-80396, Section 7.0 shall be fulfilled with the
exceptien of the following paragraphs: 7.1.2.1.e(2), 7.1.2.1.f, 7.1.3.1,

3.5 LOGISTICS DATA AND SPARES SUPPORT. The requirements ef D2-80396, Sectien
15.0, paragraphs 15.4, 15.7, and 15.8 omnly, shall be fulfilled.

ZE |
- 81205 Al 10000
J |
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346 Documentary Fils Plas - The Heeing Company is required to provide metiea
pieture progress reports on the Dyna-Soar program. Agcordingly, the seat Vendor
shall prepare a plan for a docamentary type film for Boeing appreval.

3.6.1 The plan should call for (but not be limited te) filming the following

events:

a. Coverage of sled testing, Pretest coverage of test sled and test prepara-
tion, including appropriate closeups of ejection seat, escape hatch, window
heat shield, and significant mechanisms; installation of anthropemerphic
dummy into seat,and instrumentation of dummy. Highlights of dynamic testing
of escape hatch, window heat shield, ejection seat (including separation,
trajectory, and descent if poasible).

b, Highlights of static testing.
cs Highlights of ground firing. (Zero velocity).
34642 The plan shall include the following general requirements:

346.2.1. All motion picture coverage should be of a professional photegraphic
quality, scope, and quantity to permit contractor flexibility in editing for
production of a factual report on the accomplishment of test objestives.

3.642,2, Eastman Commercial Ektachrome (ECO Type 7255) 16 mm. film is
preferred and should be used whenever possible (for daylight, use #35 filter).

3.6.2.3. Ample run-in footage prior to start of action, and over-run after
action ceases should be included to permit editing flexibility.

3.6.2.4. It is desirable that each scene be alated and & scens list identifying
the film scenes aceompany the film shipment.

3.642.5, Supplementary artificial lighting should be used for any interior
coverage rather than existing light., Attempts should be made to keep Kelvin degrees
uniform during all interior photography.

3.6.2.6. High speed color photography is desirable whenever the test condition
is such that action can best be shown in this manner.

3.6.2.7. Original film or camera-position master made from the original film
is desired. The film should be uneut exsept to remove bad takes((gross over or
under-exposure, out-of-focus footage, etc.). The reproducible film muat not be

projected.

3.6.2.8. Film cans should be sealed with tape and comspicuously labeled,
"Critical Film Material -- Do Not Open."

Forward film as soon as possible via registered airmail to The Boeing Company,
Box 3996, Seattle, Washington; Attentien L. J. McShane, Mail Stop 30-05.
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be2e3410 Structural Test (Ls4.10)
Le2e3s11 Zero Velocity Test (Lela11)
1s243§12 High Temperature Test (L.le12)
14243013 Low Temperature (lL.l.13)
o243 Vibration Test (Lelells)
Le243015 Hunidity Test (Lelis15)
44243016 Salt Spray (lL.lL16)
L.23,17 Fungus (LeLel?)

lie243418 Reliability (Lels18)
14243019 Sled Test (Lele19)
140243020 DELETED

Le3 ACCEPTANCE (FUNCTIONAL) TESTS. Te aceceptance test shall include, but
not be limited by, the followlng requirements

Le3s1 SURVEILLANCE. The Vendor's test configuration shall be subjdst to on=
site evaluation by Booing (at Boeing option) to verify suitability of test equip-
mont/test setup, and to make sure the test procedures gre correct and complete,
Acceptance tests do not require any cartridge actuated device firings,

Le3s2 TNDIVIDUAL TESTS REQUIRED, 100% Acceptanco testing is required,

be3s2,1 Examination of Product (lelel)

he3+242 Scat Positioning Test (Lele2)

Le3s2¢3 Pilot Release System Test (LelLe3)

Le3s2sl Inertia Reel Teet (L, l.l)

b030205 Head Rest Test (hohoé)

Le342,6 Ejection Controls Test (lielie?)

be342¢7 Survival Kit Test (LelLe20)

L.y TEST REQUIREMENTS .

lolel EXAMINATION OF PRODUCT, Bach unit shall be inspected to determine
corpliance with the requixrements specified herein and in D2-80396, "General Require-

| ments Document for Dyna=Soar Source Control Drawings and Design Procurement
Specifications" with respect to materials, markings, and genorel workmanship,

DYNA-SOAR EJECTION SEAT A'D THE BOFING COMPAMNY 10=31000
_ SURVIVAL SYSTEM A
= P NO. 20a
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b,4,2 SEAT ADJUSTMENT TEST. Demonstrate the ability of the seat to
meet the positioning requirements of paragraph 3.2.1 through 3.2,.1.2.

b.4,3 PILOT RELEASE SYSTEM TEST, Demonstrate the ability of the harness
release system to meet the requirements of paragraph 3.2,5.

4.4.4 INERTIA. REEL TEST, Demonstrate the ability of the imertia reel to
meet 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.

b,b.6 HEAb-REST. Demonstrate the ability of the head rest to meet the
requirements of paragraph 3.2.8.

4.4,7 EJECTION CONTROLS TEST. Demonstrate the ability of the ejection controls
to meet the requirements of paragraph 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. ’

b.4,10 STRUCTURAL TEST. Demonstrate the ability of the seat to withstand
the ultimate loads specified in paregraph 3.3 without failure,

4.4,11 ZERO VELOCITY TEST. At least one static ground firing shall be
conducted to investigate the zero velocity capabilities of the systen,

4e4.12 HIGH TEMPERATURE TEST, The assembly shall be tested per paragraph 4,1,2
of MIL~E-5272C, except that the cartridge actuated devices shall soak for a period
of three hours after their cases have reached the test temperature. The assembly
shall be operated while still at test temperature,

bo4,13 LOW TEMPERATURE TEST, Testing is not required,
4,4,14 VIBRATION TEST.

bo4.14,1 TEST INSTALLATION. The equipment shall be mounted on a suitable
vibrator using a rigid fixture, The attachment to the fixture shall be identical
to the service installation. The fixture shall be sufficiently rigid to eliminate
fixture resonances in the test frequency range, if poseible., Provisions shall be
made to monitor the input vibrations at the equipment mounting points.

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

The installation shall be balanced if necessary to ninimize rocking of the vibrator
table or test fixture. ‘

b,4,14,2 INSTRUMENTATION REQUIREMENTS, For all vibration tests, monitor
accelerometers shall be mounted at two or more of the points of attachment of the
test item to its brackets or fixture, with sensing axes parallel to the vibrator
motion. These accelerometers shall be monitored cont{nuously during the teats,

i —— —T - ~
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b.,4.19. SIED TESTS. The seat supplier shall perform these tests as test
centractor or test cenducter (in comjumetion with AFMDC Track Test Divisiea)
under Beeing surveillahae. As such, the Supplier will manage the test pregram at the
teat site and will be the direct agent dealing with the AFMDC Track Test Divisien.
Beeing coordination with the AFMDC Track Tost Division will be through the test
contracter.

For the seat ejection aystem, the seat supplier will be responsible fer the deaign,
test and qualification of the complete system, sub-assemblies and parts. For the
hatch and hatch jettisom system, the seat supplier is net respongible for the design,
fabrication or perfermance of the system or components. He will be responsible for
preparing and conducting the tests, including designated instrumentation, aand
supplying test data. .

For the heat shield, the test contractor, as in the case of the hatch system, is not
responsible for the design, fabrication or performance of the system or components.
He will be responsible for prepering and conducting the tests, including deaignated
portions of the instrumentation, and supplying test data in accordance with
Appendix "B" of this drawing.

A Government-furnished full pressure suit will be used (on & 75th percentile dummy)
on all ejection system tests. These tests will be considered final Air Force
qualification of the suit and attached comnections. The test contractor will not
be responsible for any qualification on this article. No suit instrumentation will
be required, Maintenance of the suits or any particular requirements for the suits
during the test program will be furnished by the Air Force or the suit contractor.

The test contractor will provide Boeing (and AFMDC as required) installation drawinge
prepared by him, of test items, lists of equipment furnished by him, md supporting
data prepared by him, associated with the program. He will be responsible for full
engineering and liaison support at the test site for all hardware and test equipment
for which he is responsible. He will provide technicians or specialists needed to
maintain test and associated equipment as required by the AFMDC., He will provide
routine maintenance on Booing furnished items, but he will not be responsible for
major maintenance, rework or refurbishment of ”ooing articles unless by special
arrangement with Boeing.

Tho test contractor will provide interis reports after each sled run, wvith a copy te
AFMDC. These will include test conditiens and results, data reduced from the run,
detail failure analysis of the ejection system and recommended action preparatory

to the next test run. Detail failure analysis of the hatch and its Jettison system
or the heat shield and its jettison system, will be the responsibility of Boeing,
and not the test contracter.

The Air Force has agreed to furnish all test data reduction from the AFMDC facility,
Bowever, the tost contractor is not relieved of the responsibility of insuring timely
reduction of the ejection system test data. He will not be required to assume
responsibility fer the hatch and heat shield data reduction, that is distinct from
the ejeotion {initiation systen, although this too will be performed by the AFMDC
and, as such, is to be packaged inte the interim reports.,

The test contracter will be responsible for prompt acquisition and treamsmittal to

} 7‘“
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b,4,19 CONTINUVED ‘
Boeing of all test data as soon as available from AFMDC.

A final and detailed test repert will be required, suitable for demonstration of
the performance qualification of the complete ejection system. Boeing will perform
any added final reporting required for the hatch and heat shield systems.

The test contractor will be responsible for test area cleanup, disposition, and
any required shipment of test equipment.

4.4,19.1 The sled test program will consist of the following minimum require-
ments. Four ejection seat runs will be planned. Three runs will be accomplished
(one each) at velocities of 70 K, 400 K and 510 knets. They do not necessarily
have to preceed in this order. The fourth run will be reserved for accumulated

-plek-up items, er possible ejection under acceleration, simulating direct ejection

during boost. One sled drag calibration run will be planned prior to any test runs.

4.4,19.2 The seat shall withstand the ejection loads and demonstrate satis-
factory performance as gpecified in sections 3.3 and 3.4,

4,4,19.3 Boeing will furmish the test sled vehicle. Boeing will alse supply
all instrumentation sensers or components that must be integral with Boeing furnished
components or sled structure. In addition, all provisions for instrumentation,
power supply, camera mounts and access will be supplied with Boeing items in so
far as is feasible,

The AFMDC Track Test Division will supply the sled vehicle slippers, and the rocket
pusher/water brake sled.

The test comtractor will supply all other test items and equipment, inclwding
instrumentation, not available from AFMDC. The instrumentation requirements will
be worked out between the test contractor and AFMDC, incorporating Boeing furnished
requirements for the hatch and heat shield systems.

4,4.19.4 The escape hatch will be tested om all ejection seat sled runs and
will be initiated by the normal ejection seat system. Test hardware, special tools
and installation instructions will be provided by The Boeing Company.

Test daya will consist of time referenced data on hatch motion end trajectory for at
least 30 feet of separation, and functioning sequence of initiator ignition and
thruster stroke.

Preposed Instrumentation:

(1) Metric range camera coverage (1000 frames/sec).

(2) Camera mounted in glider nose or on outrigger, looking aft (1000 frames/sec).
(3) Cockpit mounted camera looking up (1000 frames/sec).

(#) Initiation current for each of two parallel ignitien circuits. Measure voltage
across a current limiting resistor which will be an integral part of the hatch
cirouit, 0-28 volts, 3 millisecond responase.

T
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4,4,19.6 The anthropemerphic dummy shall be instrumented to measure
acceleration forces throughout the ejection, seat separation, and deecent sequences.

4,4,19.7 The entire test program will be conducted in accerdance with a test
plan and detail test procedure te be submitted for Boeing approval in accordance
with D2-80396, General Requirements Document for Dyna-Sear Source Control Drawings
and Design Procurement Specifications. Beeing test requirements and procedures
necessary for the hatch and heat shield are to be furnished by Boeing for inclusion
in the subcontractor test plan and procedure,

4,4,20 SURVIVAL KIT TEST, Demonstrate the ability of the survival kit to
meet the requirements of paragraph 3.2.18 except that the raft shall not be inflated.

k,4,21 DELETED
5.0 PREPARATION FOR DELIVERY

5.1 PREPARATION FOR DELIVERY. Packaging and marking of the article procured
by this drawing shall be in accordance with the provisions of D2-80396, General
Requirements Document for Dyna-Sear Scurce Control Drawings and Design Procurement
Specifications.

6.0 NOTES.,

6.1 EJECTION SEAT INTERFACE. Boeing shall provide ejection seat interface
design information and condust all necessary liaison with the Vendor to accemplish
service connections from the glider, escape hatch actuation, seat deactivation, and
glider structural attachment. The Boeing Company shall previde the seat Vender
master gage toeling for location of rail attach points,
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Pilot's Manual

- BJECTION EANDLE ah

External - - g Manual (Inertia
’ {Huul—' * * { Reel Lock)|
BATCH SEAT POSITION v SEAT POSITION 3
JETTISON 10CK RELEASE BODY RESTRAINT
LY Al.h a1,h
HATCH
o TR R
g 1
; =~
~__—Catapult Deactivator R
H &5

| CATAPULT INITIATION &4

[ WAN-SEAT EJECTION (FIRST MOTION) &4 | *
IGNITE B GLIDER-EAT SUIT EMERG. CEAFF A
ROCKET, DISCONNECT OXYGEN ON DISPERSAL 5
___.'_‘_‘.'_ ___Qf.a.‘L__ N
§ ROCKET MAN-SEAT MAN-SEAT
BURNOUT DISCONNECT SEPARATION
Ab ab ab
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1 PARACHUTE [ BAROMETRIC
3| [owwner ey SIITCE &3 A1 Either input gives output.
l |
[ . A2 Time delay to be determine
g DESCT“ J by the Vender.
SURVIVAL KIT LIFE RAFT Operative b 4
| & LIFE RAFT N el 43 Operative below 14,000 feet
l SEPARA.TION Ad A> AL Seat Vendor Desiga Resp-
onsibility. .
| LAND AND
| DISCONNECT 45 Seat Vendor Interface.
. PARACKUTE &5
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INITIATE
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