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REVISIONS 
DESCRIPTION DATE APPROVAL 

-0 

(1) Changed «oat back boost position angle fron 3 dogrots 
aft to 2 degrees forward and called for adjustable upper 
arm supports to confom. (2) Revised sled test require- 
ments to call out specific responsibilities and requirements, 
including heat shield in Appendix B. (3) Made The Seeing 
Company responsible for the lower half of the tube-cutter 
electrical disconnect and the pressure switch tube disconnect. 
CO Called out rail hole siae and rail end chamfer. (3) 
Called for safety pin in harness release handle. (6) Clari- 
fied "D" ring position in Figure 8, 

Rsasont (1) Customer requested new seat back angle for 
boost. (2) through (6) Completion of basic 
design and drawing clarification. BO-2-00^6. 

VV« P. 8iy^<l 

* 

(1) Called for an interlock to prevent seat from firing 
until hatch is Jettisoned, including 2 lb weight increase. 
(2) Called for "controlled failure" of eest back snubber 
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 
facilitate tape recorder removal. CO 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 
facilitate seat installation. (7) Called for separate P/N 
oa seat-man separator and inertia reel. (8) Corrected high 
temperature test callout. (9) Corrected vibration envelope. 
(10) Deleted Test No. 4.2.3.20. (11) On Figure 2 removed 
either, input symbol from Emergency Oxygen Box. (nJRevistd 
•leOTSfe^MTPeTC»*«* ftv.rrf.-h, oj~ j />-•*, Jfi 4 to 

Reason: Completion of basic design and correct engineering 
error. BO-2-0086. 

(1) Called out D2-80396 revision of 4-4-62. (2) Called 
for movie plan deleted by (1). (3) Deleted requirement for 
exhaust air fittings in pilot services disconnect. (4) Cor- 
rected B-52 performance limits. (5) Called for sled testing 
at AFMDC, Holloman. (6) Clarified harness location require- 
ments. (?) Clarified ejection control requirements with 
respect te inadvertent operation. (8) Beyise* ejee»tam 
oentfei •■♦mmitag fepeemt <9) Revised ejection air load 
direction. W flhogei qe—>4ty if M |MM Q imm j te l<. 

Reasont Completion of basic design and corrected engineering 
error. BO-2-9500. 
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REV S 

1.0 SCOPE 

1.1 SCOPE. 
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 BREAKDOWN 

1.2.1    EJECTION SKAT AND SURVIVAL SYSTEM. 
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 impractical 
The complete glider system consists of part numbers 10-81000-2 through 10-81000-15« 

The upward ejection seat and rail assembly for the Dyna-Soar vehicle shall be patterned 
after existing state-of-the-art ejection seat«.    Size requirements for the pilot 
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, 195^« 
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 disconnect, 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 I'sOOO feet or less. 

1.2.1.1 E3BCTIÜN 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 -k 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 ani 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 CATAPULT 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. 

1.2.1.1*    PARACHUTE ASSEMBLY.     IC-SlüCü-^ 
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 consists of the non-ejectable structure and associated 
hardware. 
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1.2.1.6 SEAT ASSEMBLT.    10-81000-6 
The ieat asaembljr conaiata pf the ejectablt structure and associated hardware. 

1.2.1.7 DISCONNECT ASSEMBLY, UPPEfl.    10-81000-? 
The upper disconnect aasesbly consists of the portion of the personal leads 
disconnect that is attached to the full pressure suit. 

1.2.1.8 DISCONNECT ASSEMBLY,  LOWIB.     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 is a cartridge actuated device which provides gas pressure for 
various functions. 

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

1.2.1.11 HARNESS RELEASE INITIATOR.    10-81000-11 
The harness release initiator is a cartridge actuated device which actuates the 
harness release system. 

1.2.1.12 TUBE CUTTER. 10-^1000-12 
The tube cutter Is a cartridge actuated device which cuts the catapult hose when 
the emergency external hatch release handle is operated. 

1.2.1.1?    SOFAR BOMB.    10-81000-13 
The SOFAR bomb is a sound fixing and ranging bomb. 

1.2.1,1*»    SEAT-MAN SEPARATOR CARTRIDQE.    10-81000-U 
The seat man separator cartridge operates the seat-man separator. 

1.2.1.15    INERTIA HEEL CARTRIDGE.    10-81000-15 
The inertia reel cartridge operates the automatic re-wind on the inertia reel at 
ejection. 
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2.0    APPLICABLE DOCUMEWTS 

>n J       ^lTm'    The followin« üovern«ent documents of th. exact issue noted, 
together with the noted reTisions thereto constitute a part of this Source Control 

UsUdVLVd t 1° I? !Xtent defined her<,in-    lQ those c&3e3 *** th* doc^ent 
forlt art L ^M   %    * ^ in effeCt 0n th9 date 0f station for bids, shall 
for« a part of this Source Control Drawing.    When conflicting requirements ixi.t, 
the requirements of this Source Control Drawing shall govern. 

MIL-S-9i+79 

MIL-E-5272C 

Federal STD 
No. 595 

WADC Technical 
Report 52-321 

MIL-C-25918 

Air Force Drawing 
52C-1543 

AF Drawing 55C-598 

Seat:    Upward Ejection, Aircraft, 
dated 19 March 195^ 

Enrironmental Testing, Aeronautical 
and Associated Equipment, General 
Spec. For, dated 13 April 1959 

Colors 

Anthropometry of Flying Personnel - 
1950, dated September 195^ 

Cartridge Actuated Devices, Aircraft 
Crew Emergency Escape, General 
Specification For. 

Streamer Assembly, Warning 

Streamer, Warning, Maintenance, 
Aircraft Escape Systems, Assembly Of. 

t^Jf   NO^OVERNMENT.    The following non-government documents and drawings of 
™ fJTT **OVÜ'r

{or* a ** of «^ Sww Control Drawing to the extend 
specified herein.    In those cases where the document is not dated,  the latest issue 

DL
6
 ^Ct ua th9 date !' JnTitati0n f0r bid8 8ha11 forffl a ^rt 2 tS So^c    Control 

tllJ*/    Tl ^.l^ 0f the docuinent8 l^ted below and marked with an asterisk is 
to be furnished with each copy of this Source Control Drawing being sent to a VendoJ 

* D2-80396 General Requirements Document for 
Dyna-Soar Source Control Drawings 
and Design Procurement Specifications 
Revised ^-4-62 

^ 
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3.0 REQUIREMENTS 
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3.1 (JENEHAL REQÜIHEKENTS 

3.1.1 SUPPLEKEKTAL DOCUMENT. Requiremente, procedures, references« and 
definitions specified la Document 02-80396 form a part of this Source Control Drawing, 
except as noted herein. Where conflicting requirements exist, the requirements of 
this Source Control Drawing shall goTern. 

3.1.2 MIL SPECIFICATION COMPLIANCE. The general design and developaent require- 
menta of MIL-S-9^79 dated 19 March 195^ shall apply with the exception of deviations as 
written in this drawing.* In the ereat of conflict between this drawing and 
MIL-S-9V79» the requireaents of this drawing shall gorem. 

3.1.3 SISTEM COMPATIBIUTT. The ejection seat and surrival system listed 
below shall be compatible and shall operate as an integrated system to perform the 
interrelated functions herein defined: 

a. IO-8IOOO-I Ejection Seat and Rail Assembly (Prototype Only) 

b. 10-81000-2 Rescue and Surriral Kit Container Assembly 

1« 10-8100O-3 Rocket Catapult Assembly 

d. 10*82000-4 Parachute Assembly 

e. 10-81000-5 Fixed Rail Assembly 

f. 10-81000-6 Seat Assembly 

!• 10-81000-7 Disconnect Assesbly, upper 

h. 10-81000^8- Disconnect Assembly, Lower 

i. 10-81000-9 Initiator 

j. 10-81000-10 Catapult Initiator 

k. 10-81000-11 Harness Release Initiator 

1. 10-81000-12 Tube Cutter 

Bl. 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 aa applicable in the design 
of caoh of the assemblies listed above. 

3.1.4 SYSTEMS INTEQRATION. The ejection and survival system shall be so 
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 sequence 
shall conform to the sequence and integration shown in Figure 2. 

R 

*    See Appendix A 
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3.1.5 PREPHODUCTION. Tfaie ßpecifioation makes proyisions for preproduction 
testing. 

3.1.6 FINISH, All external non-operating surfac»a shall be given two coat» * 
of Medium Gray lacquer, conforaing to color number 36231 of Federal Standard No. 595, 
except as herein noted, 

3.1.7 WEIGHT. The weight of the article shall be a minimum consistent with 
the performance requirements end within the limitations of sound design practice. 
It shall not exceed 39^.0 pounds (total ejectable and non-ejectable weight). This 
weight includes the following: 

a. Pilot 
b. ounriyal Con- 

tainer and 
contents 

176.0 lbs 

40.0 lbs 

DYNA-SOAR EJECTION SEAT AND 
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5.1.7 WEIGHT (Coatioued) 

c. Full PrtMur« Suit - Body Reatraint Syat«« 

(including hose, electrical wiring and uppar 
part of pilot services disconnect and bail- 
out oxygen). 

32.5 lb« 

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." 

3.2 SYSTEM DESIGN. The ejection seat and sunrival system shall be designed 
to provide a maximum degree of reliability of operation and requir« 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 
weight. Specifications 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 ADJUSTMEiNT. Pref light 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. 

3.2.1.1.1 DELETED 

3.2.1.2 SEAT BACK TILT ADJUSTMENT. The seat back shall be designed to provide 
manual seat back tilt positioning. The seat positioning lever or control shall be 
located on the top of the left hand side panel in a convenient and readily accessible 
position to the pilot or ground crew. Seat back tilt shall provide two positions 
with stops, namelyj "Boost" position 2° + #• forward of normal vertical, and 
"Ejection" position 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 3.2.6) 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.) 
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liftS B ?52^ Ir,£rALMTI?N ^VISIONS.    Installation provisiona for a 
STiSSit ^fTT1 P^611^6 assembly with modified attachments 
Z Sll^d S S!22!2 ^•2-2S' ^ a reSCUe and survival kit container assembly as outlined in paragraph 3.2.18, shall be provided in the ejection seat. 

and s^L^t "Tf*    ^ Beat CUflhi0n 8ha11 ^ ^^^ " P«rt of the rescue 

3.2^   PAr<ACIIUTE GUTPOST BUIiCHEAD.    The aft end of the roseue and survival kit 
container assembly shall p3Wrlde vertical support for the parachute! 

m™    ^ ^Güf!E SUIT " ^^ ^^^ SKI«, rASACHÜTE AND SURVIVAL GEAfi 
.™     Provisions shall be made fcr connection of the Full Pressure Suit - 

f^iv«!   w    0y8^m (GoVe7,,ent ijro<3ured - b^il^nt item) to the Ejection Seat and 
Survival .ystem.    Two separate types of fitting, are required and are as follows: 

ATTACHMENT. 

(1)    S"it to Geat-Parachnto-Survival Kit Attach Eittin|?s 

A/o shoulder and two hip attach fittings are required for attaching the 
pressure suit to the ejection seat, parachute, and survival gear.    These 
fittxngs shall b* a manual disconuect type which are easily «anipulatod 
by the pilot for both i^ryss and egress from the glider without the 
parachute or survival kit attached to the suit.    The harass« assembly 
.rom suit to seat shall provide sufficient adjustment to enable the 
pilot to engage his four attach fittings and tighten the harness for 
restraint.    They will be located on tho presaui^ suit as shown in Yx^o 8. 

The ejection seat Vendor shall design or determine the suit to aeat- 
parachuto-survivul kit attach fittings and shall transmit to the yreBsure 
suit mnufacturer the muting pressurt suit fitting for incorporation 
into the pressure suit. 

(2)    Seat to ::uit-Parachute-Survival Kit Attach Fitting 

Seat to suit-parachute-survival kit attach fittings sl^ll be located to 
iro'/ldc maxizm^rüstn.int and pilot comfort.    They shall be automatically 
disconnected after catapult rocket burnout but prior to man/seat sepai^tion 
Autonvac actuation of these fittings .hall be fccomplishTbr^^e o?' 
gas cylinder onergl.ed by a delay initiator.    The auUtic rlleaso .ys^m    . 
shall be one direction, i.e., when fitting have opened for man/seat 
seiarrtion they c.-ulnot return to the closed ;x>sition.    Tho delay initiator 
shall be actuated as the seat travels up tho ejection mils. 

The initiator actuation mechaniao shall be desired so that when the 

Wu'o^r^011 0f !^ ^f^ llietall8d 0n th0 fixod ^ilß'  ^ n^Oanism is auC^icaliy e^ged.    A devic« shall be provided which will allow 
manual removal of the ejection seat without firing tho delay Initiator. 

A single manual release handle,  easily accessible to either the pilot or 
the ground crew,  shall releao. the seat from the suit, parachute and 

\ 
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3.2.10 ARM SUPPORTS. 

3.2.10.1 UPPER ARM SUPPORT. A« aupport» shall  be provided on each aide of tho 
ejection seat back to provide aaxima eupoort te the upper arms of the pilot during 
boost. The arm supports auat clear the 28 inch hatch envelope although they nay 
exceed the nominal 25 inch ejection envelope. The arm supports shall be adjustable 
for 1.00 inch forward and one inch aft at the nominal position. The adjustment shall 
be designed auch that the top and bottom ends may be moved throughout the adjustment 
either jointly or separately. They ahall be quickly removable to permit access te 
equipment. See Figure 1, page 23. 

3.2.10.2 FOBEARM 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, 395. 

3.2.11 DEI^TED (Included in paragraph 3.2,1,) 

3.2.12 EMEROENCI BJSCTION GONTBOLS AND PROVISIONS 

3.2.12.1 EJECTION CONTROL, ^he seat shall incorporate a two handed control, 
located on the forward edge of the seat bucket between the pilot's legs. The 
control shall be conveniently placed ao that it may be easily reached for emergency 
ejection, when in the ejection or boost position and while the pilot is wearing an 
inflated full pressure - body restraint suit. The position of the control ahall be 
such that it is not a aafety hazard, either in flight or on the ground. The design 
of the control shall be auch as te preclude inadvertent operation. The shape and 
location of the ejection control shall enable the pilot in a pressurized suit to 
positively grasp the control and initiate the ejection sequence. The handle shall 
be located approximately as shown in Figure 1. The actuation of this control shall 
provide 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 Jettisoned. (The hatch clears the ejection envelope 
in 100 milliseconds at .90 Mach and in 300 milliaeconis 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 
blaok No. 37038 atripea, per Federal Standard No. 595. The black stripe ahall be 
l/V' wide and the orange-yellow stripe 3A" wide. The actuating force shall be 55 
pounds minimum and 65 pounds maximum. 

3.2.12.2 ACTUATINQ LINKAGES. All linkages used for firing initiators shall 
be irreversible; i.e., it ahall be impoesible to fire any initiator except by the 
intended sequence of motions. Where initiatore are employed in conjunction with 
the integrated full preasure - body reatraint suit releases, shields or guard» 
ahall be employed to preclude the poaaibility of Inadvertent firing. No unshielded 
oablea or lanyards shall be used to actuate initiatora. Puah-pull type controla 
shall not be used unless they can meet the irreveraibility requirement. All actuating 
mechanisms shall be so located or shielded that they will not tend to catch on 
clothing of pilot or servicing personnel, or to serve as hand holds. No linkage 
ahall depend on locknuts to keep adjustment, but shall be noa-adjuatable or shall be 
pinned or otherwise permanently fastened after an initial adjustment for required 
travel. 
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3.3    EJECTION SEAT AND SURVIVAL SISTEM CONSTHÜCTION 

3.3.1    STRENGTH REQUIREMENTS.    All ulti«aU loads apecifl.d 1ä th« following 
oub-BAragraph« ar« 1 1/2 tiat» th« proof looda and aro baaod oi a weight of 39^ 
pounda maximua as spocifiod in paragraph 3.1.7.    All dtslga coaditiona aro to bo 
considered with tho seat back both full aft and full forward, except aa noted. 

3.3ol.l EJECTION LOADS 

3.301.1.1 PERSONNEL CATAPULT LOAD. The tjectioa aoat and aarviral ayataa ahall 
withataad aa ultiaate load of 1 1/2 times the maximum catapult thrust appliod 
downward parallol to tho conterlino of tho rollora or alido blocka and through tho 
coabined cantor of grarity of tho aoat occupant with tho soat adjuatod ta tho aoat 
structuralljr critical position. In dotormining the coabined centor of gravity, tho 
cantor of grarity of the aoat occupant aay be considered aa baiag 11 inches forward 
(aoaaurod parallel to tho aoat bucket bottoa) and 9 iachoe aboro (measured parallol 
to the seat back) tho seat referonco point. Sea Figure 1. The load ahall bo 
tranaforrod to the aoat bottoa. 

3.3.1.1.2 AIR LOAD. The ojection aoat and aurrival ayotem ahall withotand 
an ultiaata ojoction air load of 1 1/2 tiaas tha foroa iapoaod upon tha aoat and 
ita occupant, craatad by tha wind blaat froa ojoction at a "q" of 900 pounda par 
aquaro foot dynaaic prosaurt. Thla farca ahall ba appllad parallel to tha glidar 
watarliaa and through tha oombiaad cantor of praaaura of tha exposed portion of tha 
seat and ita occupant, diatributad over that portion of tha seat back exposed ta tha 
air stream. For application of thia lead, tha aaat ahall bo poaitioaod with tho 
aiaiaua amount of controlled engagement with tha fixed raila. Tha air load ahall 
be applied with the paraonnal catapult load applied aa noted in paragraph 3.3.1.1.1, 
axaopt this load shall bo the load the catapult would oxort with the soat at thia 
poaltion in the rail«. Tha top glidar cmntanr tmmmmgmm&mm —I ■ i.*iir-±T- 

in the region of the aeat rails is ahowa in Figure 1. The tilting aeat back aaaaably 
need not be designed to take those loads in the forward position if a "controlled 
failure" is provided. Thia "controlled failure" (allowing the seat back ta aava aft 
against the raila) shall not raault in pilot injury. Tho failure point shall ba 
above vehicle boost loada. 

3.3.1.1.3 VEHICLE LOAD FACTORS. During ajaotion, tha ejection aaat and 
auryival ayatea ahall withatand an ultiaate load of 1 1/2 tiaas tho following vehicle 
liait load factora. 

^ 

^ 

(a) +2.5 normal to glider g 

(b) - 1.8 longitudinal 

(+ down) 

(+ forward) 

These loada ahall be appliod with the aoat in the position noted in paragraph 
3.3.1.1.2. In addition, thay shall ba applied with tha air load apacifiod in para- 
graph 3.3.1.1.2 and with and without the catapult load specifled in paragraph 
*.3.1.1.1. 

3.3.1.2 DELETED. 

3.3.1.3 BOOST LOAD.    The ejection aeat and aurvival system ahall withataad a 
10.5 "g" ultiaate load applied aft, parallel to the longitudinal conterlino of tho 
(Slider.    The aeat shall be adjusted to ita moat critical position for appllcatian of 
thia load. 
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5.I.1.4   FBONT EDGE OF SEAT BUCKET.    Th« aeat «hAll with«t*ad a load «f kOO 
p«uada ultlmte, applltd downward to the top froat edge of the Mtt bott»« ovtr a 
liagth extending 1 1/2 inches to each aide of the caatar of the eeat. with th« 
aeat bottom horizontal. 

NSV 
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3.^.1 CONTINUED 

f»r tu« glider flyi»e alon«. Qlider to B-52 diTOMlon»! r«I*tioMhip i» shown im 
Figur« 5. Clearance of the B-52 Uli ia the side view is not required, since the 
maximua ysw angle ef the B-52 doee net result in a celliaiem path of the seat and 
tail. 

For ground leyel ejection within the Telocity liaits specified, the trajectory shall 
provide sufficient altitude and/or duration for complete parachute deployment and 
inflation to insure pilot safety. Figure 6, 6a, and 6b show calculated approximate 
ground level ejection trajectories without parachute deployment. Stability ef 
seat/man combination during ejection shall be such that neither the seat/oan 
separation, nor parachute deployment is compromised. 

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

3.^.2 ENVIfiONMENTAL REQUIREMENTS. The design of the ejection seat and survival 
system shall be adequate to obtain the desired performance characteristics and 
service life under the following environmental conditions: 

3.^.2.1 TEMPERATURE AND ALTITUDE. The ejection seat and survival system shall 
be designed to operate satisfactorily through an ambient operational temperature 
range of +350F to l600F, and from an altitude of sea level to 9^,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 Beat/man 
separation. The vibration envelope for a normal mission is shown in Figure 7. 

3.4.2.3 HUMIDITT. The assembly shall be designed to operate satisfactorily 
after exposure to 100% relative humidity for 2^0 hours. 

3.^.2.4 SALT SPRAT. The assembly shall be designed to withstand a salt air 
environment. 

3.4.2.5 FUNGUS RESISTANCE. Non-nutrient materials shall be used la all possible 
locations. Nutrient materials shall be protected against fungus. 

3.4.3 RELIABILITY. The minimum overall system reliability shall be 936. 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 utilising 
data from pre-production testing in conjunction with component reliabilities established 
by the Industry. See paragraph M.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 
exception of the following paragraphs: 7.1.2.1.e(2)» 7.1.2.1.f, 7.1.3.1. 

3.5 LMISTICS DATA AND SPARES SUPPORT. The roqulreaenta ef D2-80396, Soetlen 
15.0, paragraphs 15.4, 15.7, and I5.8 only, shall be fulfilled. 
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3.6 Docuaentary FIX« PU» • Th« Beviag  Company U r«quir«d to proyidt aotioji 
pioturt progrt«« raporte on th« Dyna-Soar progrta. Accordingly, th« seat Vendor 
ahall prtpar« a plaa far a documentary typ« film for 3o«in« approyal. 

3.6.1 Th« plan should call for (but not b« liaitad to) filaing th« following 
«▼ents > 

a. Coyaraga of sled t««tlng, Pr«t«st corsrag« of teat sl«d aad test prepara- 
tion, Including appropriat« olosaups of «j«otioB seat, escape hatch, window 
heat shield, and significant MChanisM; installation of anthropomorphic 
dutony into seat, and Instrumentation of dummy. Highlights of dynamic testing 
of «soap« hatch, window heat shield, «J«ction seat (including separation, 
trajectory, and descent if possible). 

b. Highlights of static testing. 

c. Highlights of ground firing. (Zaro yolocity), 

3.6.2 The plan shall include the following general requirementss 

3.6.2.1. All motion picture coverage should be of a professional photographic 
quality, scope, and quantity to permit contractor flexibility in editing far 
production of a factual report on the accomplishment of test objeotiyas. 

3.6.2.2. Eastman Comaarcial Qctachrome (ECO Typ« 7255) 16 mm. fill Is 
pr«f«rr«d and should b« used wh«n«y«r posslbl« (for daylight, us« #85 filt«r). 

3.6.2.3. Aapl« run-in footage prior to start of action, and over-run aftar 
action oeaaea ahould be included to permit «diting fl«xlbllity. 

3.6.2.**. It is desirable that each scene be slated and a scene list identifying 
the film scones accompany the film shipment. 

3.6.2.5. Supplementary artificial lighting should be used for any Interior 
coverage rather than exiatlng light, Attospta ahould be made to keep K«lyln d«gr««a 
uniform during all intarior photography. 

3.6.2.6. High spaed 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 cam«ra-poaition master made from the original film 
is desired. The film should be uncut except to romove bad tak«s((gross over or 
und«r-«xp08ur«, out-of-focus footage, etc.). Th« r«produoible film «uat not b« 
projeotod. ' 

3.6.2.8. Film cans should be sealed with tape aai conspicuously labeled, 
"Critical film Matarial — Do Not Opon." 

Forward film aa soon as posslbl» via raglatared airmail to The Boeing Company, 
Box 3996, Seattle, Washington; Attention L. J. McShan«, Mall Stop 30-05. 
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U.2.3,10 Structural Tost (li,ii.lO) 

iu2.3,ll Zero Velocity Itest (li.lt.ll) 

li.2.3il2 High Temperature Jest (U.lul2) 

li»2.3,13 Low Tenperature (ii.lul3) 

Ii.2.3.1)t Vibration Test (M,U) 

luUZmlS Htinidity Tost {h,h.lS) 

li.2,3a6 Salt Spray (UuU) 

li.2,3.17 Fungus (li.U.17) 

U-2#3a8 Reliability (iuh.lS) 

l4«2,3.19 Sled 'itest {h»h,l9) 

U,2.3.20 DELETED .   . 

IfoJ   AßCSPTWiCE (FUIICnOIIAL) TESTS.    The acceptance test shall include, but 
not be liMted by, the folloHlng requirements« 

li.3.1   SJRVEILLANCE.    The Vendor's test configuration ehall be subject to on- 
site evaluaLion by Boeing (at Boeing option) to verify suitability of test equip- 
ment/teat setup, and to make sura tlie test procedures jcre correct and conplete. 
Acceptance tests do not require any cartridge actaated device firings. 

li.3.2   INDIVIDUAL TESffi HB^UIEED.    100^ Aocaptanco testing is required. 

Iu3.2.1   Examination of Product (li.lul) 

ii.3.2,2   Seat Positioning 'test (li.ü.2) 

^.3.2.3   Pilot Release System Test Huh»!) 

lu3*2>k   Inertia Reel Ihet (l^lul) 

ü.3.2.^   Head test Hast (k,lu6) 

hm},2,6   Ejection Controls Teat {h,h.7) 

ii.3.2,7   Survival Kit fmt (lull,20) 

luh   TEST RBQUnEMBHTS 

lulul   KAMINATION OF PRODUCT.    Each unit shall be inspected  to determine 
compliance with the raquirements specified herein and in 02-803^6, "General Itequlre- 
msnte Document for Dyna^Soar Source Control Drawings and Design Procurerwit 
Specifications» with respect to materials, narlcings, and geneml workmanship. 
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REV M«2   SifiAT ADJUSTMENT TEST.    Deaonstrate the ability of the seat to 
meet tht po.itiooing requir«iMnts of paragraph 3.2.1    through 3.2.1.2. 

^.^3   PXXM BELEASE mm TEST.    Damonstrate tha ability of the harnaae 
release system to meet the requiremanta of paragraph 3,2,5. 

k.k.k   INEBTIA   REEL TEST.    Demonatrate the ability of the inertia real to 
meat the requirements of paragraph 3.2.6. 

M.5    MAN-3XAT SEPARATOfi TEST.    Demonstrate the ability of the man-seat 
separator to meet the requirements of paragraph 3.2.7. 

M.6   HEAD-REST.    Demonstrate the ability of the head rest to meet the 
requirements of paragraph 3,2.S, 

k.k.7   EJECTION CONTROLS TEST.    Demonstrate the ability of the ejection control« 
to meet the requirements of paragraph 3,2.12. 

M.«    SEAT CATAPULT DEACTIVATION TEST.    Demonstrate the ability of the seat 
catapult deactivation device to meet the requirements of paragraph 3,2,13.2, 

M;f    SOFAH BOMB TEST.    Demonstrate the ability of the SOFAR bomb to meet 
the requirements of paragraph 3.2,21. 

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

M.11    ZERO VEI^Cm TKT.    At least one static ground firing shall be 
conducted to investigate the zero velocity capabilities of the system. 

of MI^27PCHIQH TEM
t

PE^T^;T£ST-    ** •—■MJT shall be tested per paragraph ^,1.2 
of MIL.E-5272C, except that the cartriige actuated devices shall «oak for a period 
of three hours after their cases have reached the teat temperature.    The assembly 
shall be operated while still at test temperature. 

M,13    LOW TEMPERATURE TEST.    Testing is not required. 

Ma*    VIBRATION TEST. 

M.1M    TEST INSTALIATIÜN.    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 possible.    Provisions «hall be 
made to monitor the input vibrations at the equipment mounting points. 

IJ!irt?5 l! *!* ^'f1* aad of tha vibrator table plus fixture,   brackets, etc., 
shall be determined and entered in the test report. 

ullfS^SXIwü ^ balanCed ^ neCeS8fary t0 ****** "**** of the vibrator 

H^.1^2    INSTRUMFOTATION REQUIREMENTS.    For all vibration tests,  monitor 
«cc.lerometers shall be mounted at  two or .ore 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 continuously during the tests. 
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cntJlctii9^ S5 iSL Th^Mat •upplier 0hÄl1 p•rfor■the- tMt. M t..t 
f ° f   te8t 0,ad,,<,t,r Cll co«juB«tloa with AfMDC Tr»ck Ttst Dtrisi«») 

U.t site and will be the direct «gent deUia« witk the AFMDC Treok Te.t Dirieiea. 
Beeia« coordinetien with the AFMDC Track Te.t Diri.iaa will be through the lelt 
oeatraoter« 

Fer the .eat ejectiea aystea., the seat supplier will be responsible fer the desisa, 
w^  /^ f ^^ 0f the 00Bpl*te 8yattB' «"b-assesblies aad parts. For the 
hatch aad hatch jettisea system, the soat supplier is net responsible fer the design. 

^H-   r ^ rrcis\th* ajat*K or <">**>*<"*•' ** aim ^»^^^ SJ preparing and conducting the tests, including designated instrunantation. and 
supplying test daU. * 

For the heat shield, the test contractor, as in the case of the hatch systea. is not 
responsible for the design, fabrication or perforaance of ti» syste. or exponents. 
.«wlUJe responsible for preparing and conducting the testa, including designated 
portions of the instruaentatioa, and supplying test data in accordance with 
Appendix "fl" of this drawing. 

A Govemaent-fumished full pressure suit will be used (on a 75th percentile duaiiy) 
on all ejection system tests.    Th.se tests will be considered final Air Force 
qualification of the suit and attached connections.    The test contractor will not 
be responsible for any qualification on this artlele.    No suit instruaentation will 
be required.    Maintenance of the suits or any particular require-ents for the suits 
during the test prograa will be furnished by the Air Force or the suit contractor. 

The test contractor will proride Boeing (and AFMDC as required) installation drawings 
prepared by hi«, of test iteas,  lists of equipment furnished by hi«, «d supporting 
data prepared by hi«, associated with the prograa.    He will be reeponsibl. for full 
engineering and liaison support at the test site for all hardware and test equipment 
fer which he is responsible.    He will proride technicians or specialists needed to 
■aiatain test aad associated equipment a. required by the AFMDC.    He will provide 
routine maintenance on Boeing furnished itea., but he will not be responsible for 
major maintenance, rework or refurbishment of ^oeing articles unless by special 
arrangeaent with Bo.ing. ' »p««^ 

I^*8t^ontra^?r/^i
J
proYid8 interi" r*porU •fUr •aoh al9d wi« *"* » «py t. AFMDC.    These will include test conditions and r..ults, data r^iucd fro« the run. 

detail failure analy.i. of the .Jection .y.te« and recoa«ended action prepamtory 
to the next test run.    Detail failure analysis of the hatch and its Jettison syste« 
or the heat shield and its Jettison syste«, will be the responaibility of ^oeinir 
and not the test contractor. ^ 

The Air Force has agreed to furnish all test data reduction fro« the AFMDC facility 
ÜZÜSl^ IT1 °0n!rCt0r *• n»t rtli^d ^th« re.ponslbillty of Insuring ti«ely 
reduotio« of the ejection syste« test data.    He will not be required to assuae 
responsibility for the hatch and heat .hield data reduction, that is distinct fro« 
the ejection Initiation syste«, although this too will be perforaed by the AFMDC 
and, «a «uch, is to be packaged late the lateria reports. 

The test contractor will be responsible for proapt acquisition and traasaittal to 
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^.^.19 CORTINÜED 
Boeing of all test data as soon as available from AFMDC. 

A final and dstailed teat rtport will be raquirsd, suitable for demonetration 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. 

'♦.4,19.1 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, i+O0 K and 510 knots. They do not necessarily 
haTe to proceed in this order. The fourth run will be reserved for accumulated 
pick-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. 

^.19.2 The seat shall withstand the ejection loads and demonstrate satis- 
factory performance as specified in sections 3.3 snd 3>. 

^.19.3 Boeing will furnish the test sled vehicle, boeing will also supply 
all instrumentation sensors or components that must be integral with üoeing 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 contractor will supply all other test items and equipment, inclmding 
instrumentation, not available from AFMDC. The instrumentation requirements will 
be worked out between the teat contractor and AFMDC, Incorporating Boeing furnished 
requirements for the hatch and heat shield systems. 

M.19.^ The escape hatch will be tested on 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 da^a will consist of time referenced data on hatch motion and trajectory for at 
least 30 feet of separation, and functioning sequence of initiator ignition and 
thruster stroke. 

Prepoaed Instrumentation: 

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

(2) Camera mounted in glider nose or on outrigger, looking aft (1000 framea/sec). 

(3) Cockpit mounted camera looking up (1000 frames/sec). 

CO Initiation current for each of two parallel ignition circuits. Measure voltage 

across a current limiting resistor which will be an iategral part of the hatch 
circuit, 0-28 volts, 3 millisecond response. 

^ 
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4.^.19.6 The afithropOMrphle dummy shall bt inetrumentsd to measure 
acceleration forces throughout the ejection, seat separation, sad descent sequences. 

!*.<*.19.7 The entire test program will be conducted in accordance with a test 
plan and detail test procedure ts be submitted for Boeing approval in accordance 
with D2-80396, General Requirements Document for Dyna-Soar Source Control Drawings 
and Design Procurement Specifications. Bseing test requirements and procedures 
necessary for the hatch and beat shield are to be furnished by Boeing for inclusion 
in the subcontractor test plan and procedure. 

M,20 SURVIVAL KIT TEST. Demonstrate the ability of the aurviTal kit to 
meet the requirements of paragraph 3.2.l8 except that the raft shall not be inflated. 

M.21 DELETED 

5.0 PREPARATION FOR DELIVER! 

3.1 PREPARATION FOR DELIVERY.    Packaging and marking of the article procured 
by this drawing shall be in accordance with the provisions of D2-Ö0396, Qeneral 
Requirements Document for Dyna-Soar Source Control Drawings and Design Procurement 
Specifications. 

6.0 NOTES. 

6.1 EJECTION SEAT INTERFACE. Boeing shall provide ejection seat interface 
design information and conduct all necessary liaison with the Vendor to accomplish 
service connections from the glider, escape hatch actuation, seat deaotivation, and 
glider structural attachment. The Boeing Company shall provide the seat Vender 
master gage tooling for location of rail attach points. 
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LE Manual (Inertia Reel Look) 
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NOTXi: 

1*   Diatance N«Mtur«d from rear 
of Glid«r Sscaipe Hatcb, 

2.    Prajactory appears as it 
would to aa observer ridiag 
ia the partftt Tehicl« (B-52), 

3o   P»rforw*ce U«it» (B-52). 
Valocity/Altltude ,9 Mach • 

•, 20,000 fe«t 
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